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CBSE CIRCULAR 2022-23

Hdra et e A (o=

TSI =
CENTRAL BOARD OF SECONDARY EDUCATION WW

CBSE/DIR(ACAD)/2022/ Dated: 20.05.2022

Circular No. ACAD-57/2022
All Heads of schools affiliated to CBSE

Subject : Assessment and Evaluation Practices of the Board for the Session 2022-23

National Education Policy 2020 has affirmed the need to move from rote to competency-based learning. This will
equip the learners with key competencies to meet the challenges of the 21st century proactively. Accordingly, the
Board has taken multiple steps towards the implementation of Competency Based Education (CBE) in schools.
These range from aligning assessment to CBE, development of exemplar resources for teachers and students on
CBE pedagogy and assessment and continued teacher capacity building.

In this context the Board has released Circular No. Acad-05/2019 dated 18.01.2019; Circular No. Acad-11/2019 dated
06.03.2019; Circular No. Acad-18/2020 dated 16.03.2020; Circular No. Acad-32/2020 dated 14.05.2020 and Circular
No. Acad-31/2020 dated 22.04.2021. In continuation to these circulars, the Board is initiating further corresponding
changes in the Examination and Assessment practices for the year 2022-23 to align assessment to Competency
Based Education. Therefore, in the forthcoming sessions a greater number of Competency Based Questions or
questions that assess application of concepts in real-life/ unfamiliar situations will be part of the question paper.

The changes for classes IX-XII (2022-23) internal year-end/Board Examination are as detailed:

(Classes IX-X)
Year End (2021-22) (2022-23)
Examina- Existing Modified
tion/ Board (As per Special Scheme of Assessment for (Annual Scheme)
Examination | Board Examination — Circular No. Acad-

(Theory) 51/2021 dated 05.07.2021)

Composition | * Term I — Multiple Choice Question includ- | ¢ Competency Based Questions would be
ing case based and assertion reasoning type | minimum 40%
MCQs —100% (30% questions competency | These can be in the form of Multiple Choice

based) Questions, Case based Questions, Source based
e Term II — Case based/ Situation based, Integrated Questions or any other types.
Open Ended- short answer/long answer * Objective Type Questions will be 20%

questions (30% questions competency based) | * Remaining 40% short

Composition | * Term I — Multiple Choice Question includ- | ¢ Competency Based Questions would be
ing case based and assertion reasoning type | minimum 40%
MCQs —100% (30% questions competency | These can be in the form of Multiple Choice

based) Questions, Case based Questions, Source based
* Term II - Case based/ Situation based, Integrated Questions or any other types.
Open Ended- short answer/long answer * Objective Type Questions will be 20%

questions (30% questions competency based) | * Remaining 40% short answer/long answer
questions (as per existing pattern)

Internal Assessment : No change Internal Assessment: End of year examination = 20:80

Year End Examination/ Board Examination (Theory)

Curriculum document released by the Board vide circular No.Acad-50/2022 dated 28th April, 2022 and
the forthcoming Sample Question Papers may be referred for the details of changes in the QP design
of individual subjects.

———

(Dr. Joseph Emmanuel)
Director (Academics)

(4)



SYLLABUS

MATHEMATICS STANDARD

Class - X (Code No. 041)
Latest Syllabus issued by CBSE dated 715t April 2022

(CBSE cir no. Acad-48/2022) for Academic Year 2022-23
(Annual Examination)

Unit No. Unit Name Marks

I Number Systems 06

Il Algebra 20

1 Coordinate Geometry 06

v Geometry 15

\' Trigonometry 12

Vi Mensuration 10
Vil Statistics Probability 11
Total 80

UNIT I: NUMBER SYSTEMS
1. REAL NUMBERS (15) Periods

Fundamental Theorem of Arithmetic - statements after reviewing work done earlier and after illustrating
and motivating through examples, Proofs of irrationality of \/5 \/5 V5.

UNIT II: ALGEBRA

1. POLYNOMIALS (8) Periods
Zeros of a polynomial. Relationship between zeros and coefficients of quadratic polynomials.
2. PAIR OF LINEAR EQUATIONS IN TWO VARIABLES (15) Periods

Pair of linear equations in two variables and graphical method of their solution, consistency/
inconsistency.

Algebraic conditions for number of solutions. Solution of a pair of linear equations in two variables
algebraically - by substitution, by elimination. Simple situational problems.

3. QUADRATIC EQUATIONS (15) Periods
Standard form of a quadratic equation ax’ + bx + ¢ = 0, (a # 0). Solutions of quadratic equations
(only real roots) by factorization, and by using quadratic formula. Relationship between discriminant
and nature of roots.

Situational problems based on quadratic equations related to day to day activities to be incorporated.

4. ARITHMETIC PROGRESSIONS (10) Periods
Motivation for studying Arithmetic Progression. Derivation of the n' term and sum of first n terms of
A.P. and their application in solving daily life problems.

UNIT Ill: COORDINATE GEOMETRY
1. COORDINATE GEOMETRY (15) Periods

Review : Concepts of coordinate geometry, graphs of linear equations. Distance formula. Section
formula (internal division).

(5)



SYLLABUS

UNIT IV: GEOMETRY

1.

TRIANGLES (15) Periods

Definitions, examples, counter examples of similar triangles.

1. (Prove) If a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct
points, the other two sides are divided in the same ratio.

2. (Motivate) If a line divides two sides of a triangle in the same ratio, the line is parallel to the third
side.

3. (Motivate) If in two triangles, the corresponding angles are equal, their corresponding sides are
proportional and the triangles are similar.

4. (Motivate) If the corresponding sides of two triangles are proportional, their corresponding angles
are equal and the two triangles are similar.

5. (Motivate) If one angle of a triangle is equal to one angle of another triangle and the sides including
these angles are proportional, the two triangles are similar.

2. CIRCLES (10) Periods
Tangent to a circle at, point of contact
1. (Prove) The tangent at any point of a circle is perpendicular to the radius through the point of

contact.

2. (Prove) The lengths of tangents drawn from an external point to a circle are equal.

UNIT V: TRIGONOMETRY

1. INTRODUCTION TO TRIGONOMETRY (10) Periods
Trigonometric ratios of an acute angle of a right-angled triangle. Proof of their existence (well defined);
motivate the ratios whichever are defined at 0° and 90°. Values of the trigonometric ratios of 30°, 45°
and 60°. Relationships between the ratios.

2. TRIGONOMETRIC IDENTITIES (15) Periods
Proof and applications of the identity sinA + cos’A = 1. Only simple identities to be given.

3. HEIGHTS AND DISTANCES: (10) Periods

Angle of Elevation, Angle of Depression.

Simple problems on heights and distances. Problems should not involve more than two right triangles.
Angles of elevation / depression should be only 30°, 45°, 60°.

UNIT VI : MENSURATION

1.

AREAS RELATED TO CIRCLES (12) Periods

Area of sectors and segments of a circle. Problems based on areas and perimeter / circumference of the
above said plane figures. (In calculating area of segment of a circle, problems should be restricted to
central angle of 60°, 90°and 120° only).

SURFACE AREAS AND VOLUMES (12) Periods

Surface areas and volumes of combinations of any two of the following: cubes, cuboids, spheres,
hemispheres and right circular cylinders/cones.

UNIT VII : STATISTICS AND PROBABILITY

1.

2.

STATISTICS (18) Periods
Mean, median and mode of grouped data (bimodal situation to be avoided).
PROBABILITY (10) Periods

Classical definition of probability. Simple problems on finding the probability of an event.

aa
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SYLLABUS

MATHEMATICS-Standard
QUESTION PAPER DESIGN

CLASS - X (2022-23)
Time : 3 Hours Max. Marks : 80

Remembering : Exhibit memory of previously
learned material by recalling facts, terms, basic
concepts, and answers.

Understanding : Demonstrate understanding 43 54
of facts and ideas by organizing, comparing,
translating, interpreting, giving descriptions,
and stating main ideas.

2. | Applying: Solve problems to new situations by
applying acquired knowledge, facts, techniques 19 24
and rules in a different way.

3. | Analysing : Examine and break information
into parts by identifying motives or causes.
Make inferences and find evidence to support
generalizations.

Evaluating : Present and defend opinions by

making judgments about information, validity 18 22
of ideas, or quality of work based on a set of
criteria.

Creating : Compile information together in a
different way by combining elements in a new
pattern or proposing alternative solutions.

INTERNAL ASSESSMENT 20 Marks
® Pen Paper Test and Multiple Assessment (5+5) 10 Marks
® Portfolio 05 Marks
® Lab Practical (Lab activities to be done from the prescribed books) 05 Marks

(7)
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Solved Paper, 2021-22

MATHEMATICS (STANDARD)
Term-II, Delhi Set-I

Question Paper
Series : PPQQC/2
Code No. 30/2/1
Time : 2 Hours Max. Marks : 40

General Instructions :
(i) This question paper contains of 14 questions. All questions are compulsory.
(ii) This question paper divided into four sections — A, B, C and D.
(iii) Section A contains 6 questions (Q No. 1 to 6) of 2 marks each. Internal choice has been provided in two questions.
(iv) Section B contains 4 questions (Q No. 7 to 10) of 3 marks each. Internal choice has been provided in one question.

(v) Section C contains 4 questions (Q No. 11 to 14) of 4 marks each. An internal choice has been provided in one ques-
tion. It also contains two case study board questions.

(vii) Use of calculator is not permitted.

SECTION-A

Question Numbers 1 to 6 carry 2 marks each.

1. Solve the quadratic equation : x* + 2J2x -6 =0 forx.

2. (a) Which term of the A.P. —%,—3,—%....is§?

2

OR
(b) Find a and b so that the numbers
a,7,b,23 are in A.P.
3. Asolid piece of metal in the form of a cuboid of dimensions 11 cm X 7 cm X 7 cm is melted to form ‘n’ number of
solid spheres of radii g cm each. Find the value of n.

4. (a) InFig. 1, ABis diameter of a circle centered at O. BC is tangent to the circle at B. If OP bisects the chord AD and
ZAOP = 60°, then find ZC.

A

60°

Fig.1
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OR
(b) InFig. 2, XAY is a tangent to the circle centered at O. If ZABO = 40°, then find ZBAY and ZAOB.
N
—X
A o
B
TY
4
Fig. 2
5. If mode of the following frequency distribution is 55, then find the value of x.
Class 0-15 15-30 30-45 45-60 60-75 75-90
Frequency 10 7 x 15 10 12

6. Find the sum of first 20 terms of an A.P. whose n'™ term is given as a,, = 5 —2n.

SECTION-B

Question Numbers 7 to 10 carry 3 marks each.
7. Draw two concentric circles of radii 2 cm and 3 cm. From a point on the outer circle, construct a pair of tangents to
the inner circle.
8. In Fig. 3. AB is tower of height 50 m. A man standing on its top, observes two cars on the opposite sides of the
tower with angles of depression 30° and 45° respectively. Find the distance between the two cars.

30°
C D
Fig.3
9. (a) The mean of the following frequency distribution is 25. Find the value of f.

Class 0-10 10-20 20- 30 30-40 40 - 50
Frequency 5 18 15 f 6

OR

(b) Find the mean of the following data using assumed mean method :
Class 0-5 5-10 10-15 15-20 20-25
Frequency 8 7 10 13 12
10. Heights of 50 students of class X of a school are recorded and following data is obtained :

Height (in cm) 130 - 135 135 - 140 140 - 145 145 - 150 150 - 155 155 - 160
Number of Students 4 11 12 7 10 6

Find the median height of the students.
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SECTION-C

Question Numbers 11 to 14 carry 4 marks each.

11.

12.

13.

14.

In Fig. 4. PQ is a chord of length 8 cm of a circle of radius 5 cm. The tangents at P and Q meet at a point T. Find the
length of TP.

Fig. 4

(a) A 2-digit number is such that the product of its digits is 24. If 18 is subtracted from the number, the digits

interchange their places. Find the number.

OR

(b) The difference of the squares of two numbers is 180. The square of the smaller number is 8 times the greater

number. Find the two numbers.
Case Study-1:

Kite Festival

Kite festival is celebrated in many countries at different times of the year. In India, every year 140 January is
celebrated as International Kite Day. On this day many people visit India and participate in the festival by flying
various kinds of kites.
The picture given below, show three kites flying together.

B
d
A
60 m
50 m
30° 60°
D C E
Fig.5

In Fig. 5, the angles of elevation of two kites (Points A and B) from the hands of a man (Point C) are found to be 30°
and 60° respectively. Taking AD = 50 m and BE = 60 m, find.

(1) thelengths of strings used (take them straight) for kites A and B as shown in the figure. 2
(2) the distance ‘d" between these two kites. 2
Case Study-2

A “circus’ is a company of performers who put on shows of acrobats, clowns etc. to entertain people started
around 250 years back, in open fields, now generally performed in tents.
One such ‘Circus Tent’ is shown below.
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The tent is in the shape of a cylinder surmounted
by a conical top. If the height and diameter of
cylindrical part are 9 m and 30 m respectively and
height of conical part is 8 m with same diameter as
that of the cylindrical part, then find
(1) the area of the canvas used in making the tent;
3
(2) the cost of the canvas bought for the tent at the
rate X 200 per sq m, if 30 sq m canvas was wasted

1. Given quadratic equation is :

=
=
=
=
=
2

2+ Zﬁx—é =0

P43 2x—J2x-6 =0
x(x+3J2)-V2 x-32) =0
(x+32)(x-+2) =0
x+3J2 =0orx—2 =0
x=-32 orx =42
. (a) Given AP is:
. 1
- 2/ 7 2/
. 11
Here, first term,a = —

1

=_3+
2

According to question,

common difference,d = -3 — [ %j
5
2

49
=
49
= ?=u+(n—1)d
[since, a,, = a + (n—1)d]
49 11 5
, — =—-=+m-1) =
or, 5 5 (n )2
9, i_ "5
or, > 5 (n- )%
or, 30=mn-1) —
(60 )3
or, n-1=—
5
or, n=12+1=13

during stitching. 1
Fig. 6 ooo
Term-II, Delhi Set-I
Question Paper
Series : PPQQC/2
Code No. 30/2/1
SECTION-A Hence, 13" term of A.P. is %
OR

(b) Given, numbers a, 7, b, 23 are in A.2..
¥ 7-a=b-7=23-b

[A.P. has equal common difference]

By equating, b-7=23-b
= 2b =30
= b=15
Now, equating 7-a=b-7
= 7-a=15-7
[Putting the value of 4]
= —a=1
= a=-1

Hence, a=-1landb=15.

3. We know that, volume of cuboid =1 X b X h

3
volume of sphere = 3™

Given, [ =11 cm

b =7cm,

7
h=7cmandr = Ecm
Here,

volume of cuboid = n X volume of sphere

(3]
nx —m|—
3 \2

422777

or, 11 XxX7x%x7

or, 11 X7X7 =nX —x
3 7 2 2 2
1Ix7x7x3x7x2x2x2
or, n =
4x22x7x7x7
or, n=3

4. (a) Given, OP bisect the chord AD.
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OP1 AD
ZP=90°and £B = 90°

A

60°

L 90°
B C

ZBOP = 180° - 60° = 120°
/P = 90°
-. OP is bisect the chord AD, radius to bisect the
chord at 90°.

Now, in quad. BOPC, applying angle sum property
ZP+ ZB + Z0 + £C = 360°
or, 90° +90° + 120° + £C = 360°

or, ZC = 360° - 300° = 60°
OR
(b)
X
A o
A
B
TY

Given, ZABO = 40°

£ZXAO=90°
(Angle between radius and tangent)
OA= OB (Radii of same circle)
= Z0AB= ZOBA
o ZOAB = 40°
Now, applying linear pair of angles property,
we get
ZBAY + ZOAB + £XAO = 180°
= ZBAY + 40° + 90° = 180°
= ZBAY + 130° = 180°
= ZBAY = 180° - 130° = 50°

Now, in AAOB,

13
Z/AOB + ZOAB + ZOBA = 180°
or, ZAOB + 40° + 40° = 180°
or, ZAOB = 180° - 80° = 100°
. Given:

Mode of frequency distribution = 55
So, modal class is 45 — 60.
Lower limit (I) = 45
Class interval (h) = 15

Also, fo=15,f1 =xand f, = 10
Mode =1+ (“th
2fo-fi-h
15-x
= — = |x15
= 55 45+(30_x_10)><
15(15 - x)
= 55-45 = ——————~
30-x-10
= 10 (30— x = 10) = 225 — 15x
= 300-10x-100 = 225 - 15x
= 5x =25
= x=5

. Given, a, =5-2n

forn=1,a;1=5-2(1)=3
n=2a=5-22)=1

Common difference =1-(3) =-2
Sum of first n terms :

_n

Sﬂ

. Sum of first 20 terms is :

[2a + (n-1)d]

\S}

Sp = ? [23) + (20-1) (- 2)]
=10 (6-38)
=10 X (-32) = - 320

Hence, sum of first 20 terms is — 320.

SECTION-B

. Steps of Construction :

1. Draw a circle with radius 2 cm and centre O.

2. Draw another circle with radius 3 cm and centre
0.

3. Take a point P on the circumference of the larger
circle and join P to O.

4. Now, taking OP as diameter and draw another
circle which intersect the smaller circle at two
points let say A and B.

5. Join Ato Pand B to P.

Hence, required tangents are AP and BP.
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N 25 — 940 + 35f
4+ f
= 25 X 44 + 25f = 940 + 35f
= 10f = 1100 — 940
L& = 10f = 160
W F - f=16
‘ -
(®) Class 2/([)11(111; Frequency d= fd
Interval ) () x-A
0-5 2.5 8 -10 -380
8. In AABC, £B =90° 5-10 75 7 _5 _35
tan 30° — g 10-15 [125=A| 10 0 0
15-20 17.5 13 5 65
20-25 22.5 12 10 120
>f =50 Xfd =70

Here, assumed mean, A = 12.5

z
Now, Mean = A + ﬂ
of
=125+ @
)
=125+14
=139
10.
tan 45° =
BD .
C lati
Height No. of Students Hmiatve
. 50 (in cm) 0 Frequency
= " BD (@)
= BD =50 m 130-135 4 4
CD=CB+BD = 50\/5 + 50 135-140 11 15
o, CD =50 (43 +1) 140-145 12 27 — Median
or, CD =50 (1.732 + 1) Class
or, CD =50 x 2.732 145-150 7 34
or, CD =136.6m 150155 10 44
9. (a) Given, mean = 25 155-160 6 50
Class | Mid-point | Frequency e N=2Xf =50
Interval x; fi P
0-10 5 5 25 Since, N = 50 is an even number.
10-20 15 18 270 N 50 X .
20-30 - 15 375 So, 5= > = 25 and median class is 140 — 145.
B 1 =140,h =5,c=15f=12 (given)
3040 35 f 35f N
40— 4 2 —-c
0-50 > 6 70 Now, Median=1+h|2
Sfi=44+f| Zfx;=940 f
+35f
Sfix; =140+5[25_15j
Mean = 12
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=140 + [ 210
12

=140 + 4.167
= 144.167

Hence, median height of the students is 144.167 cm.

SECTION-C

11. Here, TP and TQ are the tangents from point T upon
the circle. So, ATPQ is an isosceles triangle and TO is

the angle bisector of ZPTO.

OTLPQ
. OT bisects PQ
PR=RQ =4cm

Now, OR = ,/OPZ — PR?
= \[52—42 =3 cm

Now,  ZTPR + £ZRPO = 90°

(- ZTPO = 90° angle between radius and tangent)

and ZLTPR + ZPTR =90°

from eqs (i) and (ii), we get

ZRPO = /PTR
Thus, Right ATRP = Right APRO
(By AA rule of similarity)

TP RP

PO ~ RO

TP 4
= ? = g
= TP = 20 cm = 6.67 cm.

12. (a) Let the ten’s digit be x and one’s digit be y.
The number will be 10x + v.
Given, product of digits is 24
: xy =24

24
or, y=—

x
Given that when 18 is subtracted to the number,

the digits interchange their places.
10x +y-18 =10y + x
or, 9x-9y =18

15
Substituting y from eq (i) in eq (ii), we get
9x -9 (%j =18
X
or, X — % =2
X
or, x2—24—2x=0
or, x2—2x—24=0
or, X2 —6x +4x—24 =0
o, x(x—-6)+4(x-6)=0
or, x-6)(x+4) =0
or, x—-6=0andx+4=0
or, x=6andx=-4
Since, the digit cannot be negative, so, x = 6
Substiting x= 6 in eq (i), we get
y= % =4
The number = 10(6) + 4 = 60 + 4 = 64

OR
(b) Let the greater number be x.

The square of the smaller number is 8 times of the
greater number = 8x

Given, the difference of squares of two numbers

is 180.
% —8x =180
= P -8x-180 =0
= x*_18x+ 10x—180 =0
= x(x-18)+10(x-18) =0
= (x—18) (x + 10) = 0
= (x—18) =0or (x + 10) = 0
= x=180orx=-10

Since, number cannot be negative. So, x = 18
Now, square of smaller number
= 8x
=8x18
=144
smaller number = 144 =12

Hence, smaller number is 12 and greater number
is 18.

13. Case study-1

B
d
A
60 m
50 m
30° 60°
D C E

(1) In AADC, /D = 90°
AD

in30°= —
sm AC
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1_ 50
2 AC
or, AC=100m Q)
InABEC,  /E = 90°
sin 60°= BE
BC
V3 _ 60
2 BC
120
or, BC= 5 40v/3 m ..(ii)

Hence, the length of strings used for kites A and B are
100 m and 40 /3 m, respectively.
(2) Here, /DCA + £ZACB + ZBCE = 180°

(Angles in straight line)
. 30° + ZACB + 60° = 180°
or, ZACB = 180°-90° = 90°

Now, in right AACB,
AB*= AC* + BC?
= P = (100 + (4043 2
[from eq (i) and eq (ii)]
= 4*= 10,000 + 4,800
- d*= 14800
= d= 20437 cm

Hence, distance between two kites A and B is

20\/§ cm.

14. Case study-2

(1) For cylinder,

. . . 30
height = 9 m, diameter = 30 m = radius = >
=15m.

For cone,
height= 8 m, radius = 15 m

(8)* + (15)

= /64 + 225
= /289
=17m

Area of canvas required = C.S.A of cylinder + C.S.A.
of cone

~.slant height, [ =

= 2mrh + mrl
nr (2h + 1)

272x15 @x9+17)

g><15 X 35
7

22x15%x5
= 1650 sq m.

(2) The cost of the canvas = (Area of canvas required
+ area of canvas wasted during stitching) x 200

= (1650 + 30) x 200
= 1680 x 200
= ¥3,36,000

aa
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.@ ON TIPS
NOTES

Note-making is a skill that we use in many walks of life: at school, at university and in the world of work. However,
accurate note-making requires a thorough understanding of concepts. We, at Oswaal, have tried to encapsulate all
the chapters from the given syllabus into the following ON TIPS NOTES. These notes will not only facilitate better
understanding of concepts, but will also ensure that each and every concept is taken up and every chapter is covered
in totality. So, go ahead and use these to your advantage... go get the OSWAAL ADVANTAGE !!

CHAPTER 1: Real Numbers

® Fundamentals:
1. A non-negative integer ‘p’ is said to be divisible by an integer ‘g’ if there exists an integer ‘d’ such that:
p=qd.
2. +1divides every non-zero integer.
3. 0does not divide any integer.
® Fundamental Theorem of Arithmetic:
Every composite number can be expressed as a product of primes, and this factorisation is unique except for the
order in which the prime factors occur.
Important Theorems:
1. Letpbe a prime number and a be a positive integer. If p divides a2, then p divides a.
2. Consider two positive integers 2 and b, then LCM X HCF = a X b.
HCF and LCM:
1. HCEF (g, b): Product of the smallest power of each common prime factor in the numbers.
2. LCM (g, b): Product of the greatest power of each prime factor, involved in the numbers.

3. HCF (g, b) x LCM (g, b) = a X b, for any two positive integers a and b.

CHAPTER 2: Polynomials

® Fundamentals:

An algebraic equation of the form,

px) = ap” + a4 axt? +a, x+a,
is called polynomial, provided it has no negative exponent for any variable.
where, ay, a,, a,, ........ a, 1,4, are constants (real numbers); a, # 0.
® Degree of polynomial: 1 is called the degree (highest power of variable x). If n = 1 then polynomial is called linear
polynomial.
General form: ax +b where, a # 0

If n = 2 then polynomial is called quadratic polynomial.
General form: ax? +bx + ¢ where, a #0
If n = 3 then polynomial is called cubic polynomial.
General form: ax* +bx2+cx +d where, 2 #0
®  Zeroes of polynomial: For polynomial p(x), the value of x for which p(x) = 0, is called zero(es) of polynomial.

Linear polynomial can have atmost 1 root (zero).
Quadratic polynomial can have atmost 2 roots (zeroes).

Cubic polynomial can have atmost 3 roots.



On Tips Notes 17

® Relationship between zeroes and coefficient of polynomial:

Zero of linear polynomial ax + b is given by x = b M .
a  (Coefficient of x)

If o and P are zeroes of the quadratic polynomial ax? + bx + ¢, then

S " +B= —b_ (Coefficient of x)
Hm of meroes, a Coa (Coefficient of xz)

¢ (Constant term)
Product of zeroes, af = — = ——.
a  (Coefficient of x~)

If o, Band vy are the zeroes of the cubic polynomial ax3 + bx? + cx + d, then
—b _ —(Coefficient of x?)

Sum of zeroes, a+ f+y= — ek
a  (Coefficient of x)

Product of roots taken two at a time
af + By + you = c_ (Coefficient of x3) .
a  (Coefficient of x°)

—d _ —(Constant term)

Product of zeroes, affy = 3
a  (Coefficient of x”)

CHAPTER 3: Pair of Linear Equations in Two Variables

® Fundamentals:

1. The general form of linear equation in one variable is: ax + b = 0, (a #0).
2. The general form of linear equation in two variables is: ax + by + ¢ = 0.
where, a, b, ¢ are real coefficients; (a> + b># 0 i.e.,a and b are not both zero).
3. Every linear equation gives a straight line graph. Every point lying on this line is a solution of linear equation.
4. Two linear equations which are in the same two variables x and y simultaneously are called pair of linear
equations in two variables.
5. The general form of pair of linear equation in two variables is:
ax+by +c¢ =0
and ax+by +c,=0
where, a;, b, ¢;, a,, b, c, are all real coefficients.
6. A pair of values of x and y satisfying each one of the equations is called solution of the system.
® Graphical and Algebraic Interpretation:
Pair of linear . . Graphical Algebraic .
4 ned Algebraic condition . 2 . . 2 . consistency
equations interpretation interpretation
4 b L . . .
afibi Intersecting lines Unique solution Consistent
2 02
ax+by+c =0 q b o o ) Infinitely many Dependent
— === Coincident lines ] ]
ayx + byy + ¢, =0 i by o solutions Consistent
m_bha . . .
=% Parallel lines No solution Inconsistent
i by o

Note: A pair of linear equations having atleast one solution is called consistent otherwise inconsistent
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Methods of Solving Pair of Linear Equations:
(A) Graphical method
(B) Algebraic methods
(i) Substitution method
(ii) Elimination method
Graphical Method:
Step 1: Plot both the linear equations on the same graph.
Step 2: Find the intersecting point on graph, if the lines are intersecting,.
Step 3: Intersecting point is the required solution.

Step 4: In step 2, if the lines are coincident, then there are infinitely many solutions—each point on the line being
a solution.

Step 5: In step 2, if the lines are parallel, then the pair of equations has no solution.
Substitution Method:
Step 1: From one equation, find the value of one variable in terms of other variable.

Step 2: Substitute the value of variable obtained in step 1 in the other equation, you will get the equation in one
variable.

Step 3: Solve the equation in one variable and find the value of variable.

Step 4: Substitute the value of the variable so obtained in step 3 in any equation, you will get equation in
unknown variable.

Step 5: Solve this equation in one variable and find the value of this variable.
Elimination Method:

Step 1: First multiply both the equations by some suitable non-zero constants to make the coefficients
of one variable (either x or y) numerically equal.

Step 2: Then add or subtract one equation from other so that one variable gets eliminated and resultant
equation will become an equation in one variable.

Step 3: Solve the equation in one variable and find the value of the variable.

Step 4: Substitute the value of the variable so obtained in step 3 in any equation, you will get equation in
unknown variable.

Step 5: Solve this equation in one variable and find the value of this variable now.
Equations Reducible to a pair of linear equations in two variable: There are several situations which can be

mathematically represented by two equations that are not linear to start with. But we alter them so that they are
reduced to a pair of linear equations.

CHAPTER 4 : Quadratic Equations

Fundamentals:
1.  General form of quadratic equation is: ax? + bx + ¢ = 0, where a # 0.
2. ais co-efficient of x2, b is co-efficient of x, c is called constant term.
3. Equation of the form ax? + ¢ = 0 is called pure quadratic equation.
4. The value of variable satisfying equation is called root of that equation.
5. Quadratic equation has atmost two roots.
Methods of Solving Quadratic Equations:
(a) Factorisation method (splitting the middle term)
(c) Quadratic formula method (Sridharacharya formula)
Factorisation Method:
Step 1: Resolve the equation in factor using splitting the middle term method,
i.e: ax’> + bx + ¢ = (Ax + B)(Cx + D)
Step 2: Put both factors equal to zero,
Ax+B=0andCx+ D=0

D
Therefore, x = —% and x = _E are two roots.
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» Quadratic Formula Method:
Direct formula to calculate the roots is given as:

—b++b? —4ac

X =

2a
Proof: Use steps given in completing the square method.
Discriminant: It is denoted by ‘D’ and given by:
D = b>-4ac
» Nature of Roots of Quadratic Equation:
First of all find D.
® If D > 0, roots are real and unequal.

® If D = 0, roots are real and equal.
® [If D <0, roots are imaginary.
CHAPTER 5: Arithmetic Progressions
® Sequence: An arrangement of numbers which has a pattern, which can suggest the successor of every
number in the arrangement.
Examples of Arithmetic Progressions:
®  Arithmetic Progression (AP): It is a list of numbers in which each term is obtained by adding a fixed

number to the preceding term except the first term.
@i 3,57091........

(i) -8-5-2,1,47.....

(i) 6,1,-4,-9,-14.........

(iv) V2 , J8 , J18 ,\/i ............ Yes it is AL, because it can be written as below
V2,242,32,42,5V2 ...
(v) 3+ 2,3+22,3+3/2,3+42,3+52 ccciieini.n.

This fixed number is called common difference, denoted by ‘d’. It can be positive or negative.
So, general form of an AP is given by:
aa+da+2da+3da+4d, ............. ,a+ (n-1)d.
where, a = first term, d = common difference and a + (n — 1) d = nth term.
Ift, ty ty be the I, II, II1...... terms of an AP,
then, t,-t, =d
t—t,=d
t,—ty;=4d and soon.................e.e

Hence, It can be written:

t-t, =11,
2, =t +t,
Conclusion: If three numbers g, b and ¢ are in AP then:
2b=a+c.
® Important Formulae:
nth term of an AP T,= a+n-1)d
Sum of the n terms of an AP is: S, = n [2a + (n-1)d]

Also: S, = g @+1)

where, [ = last term, i.e., [ =a + (n-1)d.
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1. n'™term from the end of an AP: (I - (1 — 1)d)
2. t,=(5,-5, 1)
® Tips:
1. ToanAPifwe (i) add (ii) subtract (iii) multiply or (iv) divide each term by the same number, the resulting
sequence would always be an AP,
2.  Whenever you be asked to take three numbers which are in AF, always take:
a-d,a,a+ d.
3.  Whenever you be asked to take four numbers which are in AF, always take:
(a-3d),(a-4d),(a+ d), @+ 3d)
4.  Whenever you be asked to take five numbers which are in AF, always take:
(a-2d), (a-4d), (a), (a + d), (a + 2d)
® Proof of “Sum of n terms of an AP”

We know that general form of an AP is given by:

a,a+da+2d,a+3d,a+4d,.......... ,a+ (n-1)d.

= S, =a+@+d+t@+2d)+@+3d)+ ............ +[a+ (n-2)d] + [a + (n-1)d] (@)
Now write the above equation in reverse order:

= S, =la+n-Ddl+ [a+n-2)d] + ................. + @+3d)+@+2d)+@+d +a (ii)
Adding the corresponding terms of eq (i) & (ii), we get

= 25, =[2a+n-Ddl+[2a+nm-1)d]+[2a+ m-1)d] .........ccoo.o..o. [2a + (n-1)d]

= 25,= n2a+ (n-1)d]

= S = "[a+@n-1)d

2

Also, it can be written as: S, = g [a+a+ n-1)d]

= §,= g [a+1] [where, last term, [ = a + (n — 1)d] Hence Proved.

® Some important key points:
1. Weknow, a,=a+ (n-1)d
a,=a+nd-d
a,=(a—d)+ nd
ie, Linear equation denotes general term where,
(i) co-efficient of n is common difference ‘d’
(ii) constant termis (a —d).

2. Weknow, S

n

% [2a + (n - 1)d]

n
I

n
=na+ —m-1)d
2( )

2d d
W= na+n ——-n—
2 2

d 2 d
n= nla-— |+n°=
2 2

i.e., Quadratic equation denotes sum to n terms where,

(i) Co-efficient of n?is d

%)
Il

2
I

(i) Co-efficient of nis [11 - g]
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CHAPTER 6: Coordinate Geometry

21

® Fundamentals:

(i) Distance of any point from the y-axis is called x co-ordinate or abscissa.

(ii)) Distance of any point from the x-axis is called y co-ordinate or ordinate.

(iii) Origin: (0, 0)

(iv) Point on x-axis: (x, 0).
(v) Point on y-axis: (0, v)
(vi) There are four quadrants in a co-ordinate plane:

Distance Formula:

Ve

Y
il I
[X'OY] [XOY]
%) ()
e)
x
I I\%
[X'OY] [XOY1
(=x,-y) ()
\ Y

Distance between two points A(x,, ¥;) and B(x,, y,) is:

d= \/(xz _xl)z +(Y2 _yl)z

Corollary: Distance of point A(x, y) from origin is /x* + y*

Tips: Co-ordinates will form:

A R

Section Formula:

Rhombus, if all the four sides are equal.

Parallelogram, if opposite sides are equal.

Square, if all the four sides and diagonals are equal.

Rectangle, if opposite sides and diagonals are equal.
Right triang]le, if it follows Pythagoras theorem.
Collinearity condition. [A, B, C are collinear if AB + BC = AC]

Co-ordinates of the point P(x, y), dividing the line segment joining the points A(x;, ;) and B(x,, y,)
internally in the ratio m : n are given by:

How to remember the section formula?

x= Mntny L my,+ny
m+n m+n
n

A (x1, y1)

P (x,y)

B (xy ¥)

Corollary: If P(x, y) is the mid-point, therefore m:n =1:1

Tips: If the ratio in which P divides AB is not given then we take assumed ratio as k : 1.

X, +x +
=22 1,y:y2 Y1

2

2
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CHAPTER 7: Triangles
® Fundamentals:
Similar figures: Two figures of same shape are said to be similar. if:
1. Their corresponding angles are equal.
2. Their corresponding sides are proportional.
Examples:
1. Allcircles
2. All squares
3. All equilateral triangles
4. All congruent triangles.
®  (Criterion for similarity of two triangles

(i) SSS Similarity: If the corresponding sides of two triangles are proportional, then triangles are similar.
(i) AAA Similarity: If the corresponding angles of two triangles are equal, then triangles are similar.
(iii) SAS Similarity: If the pair of corresponding sides of two triangles are proportional and the included angle is
equal, then triangles are similar.
Statements of theorems
1. Basic proportionality theorem: If a line is drawn parallel to one side of a triangle to intersect the other two
sides at distinct points, the other two sides are divided in the same ratio.
2. Converse of basic proportionality theorem: If a line divides two sides of a triangle in the same ratio, the line is
parallel to the third side.
Proof of Theorems:
1. Basic proportionality theorem (Thales theorem):
Statement: If a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct points, the
other two sides are divided in the same ratio.
Given: A AABC and line ‘I’ parallel to BC intersect AB at D and AC at E.

4 N
A

AD _ AE
DB EC
Construction: Join BE and CD. Draw EL L ABand DM 1 AC.

Proof: We know that areas of the triangles on the same base and between same parallel lines are equal, hence we
have

To Prove:

area (ABDE) = area (ACDE) ()

Now, we have

1
Area of AADE _ 5 XADXEL 4

— o =— (ii)
Area of ABDE 1><DB><EL DB
2
Put value from (i) in (ii), we have
Area of AADE _ AD (i)
Area of ACDE DB

Again, we have
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: AExD
Area of AADE _ 5 *AEXDM — 4p (iv)
= =— iv
Area of ACDE %XECXDM EC
On comparing equations (iii) and (iv), we get
AD ﬁ Hence Proved.
DB EC
Corollary:
. AB _AC .. DB _EC
O —=— (i) —=—=
DB EC AD AE
... AB _AC .. DB _EC
(i) —=—— (iv) ——=—"=
AD AE AB  AC
AD AE
v So=os
AB AC

2. Converse of Basic Proportionality:
Statement: If a line divides any two sides of a triangle in the same ratio, the line must be parallel to the third side.
Given: A AABC and line ‘I" intersecting the sides AB at D and AC at E such that:

AD _ AE
DB EC
e D
A
[
D
< - > 1
B C
\ y

To Prove: [ || BC.
Proof: Let us suppose that the line [ is not parallel to BC.

Then through D, there must be any other line which must be parallel to BC.
Let DF || BC, such that E # F.

Since, DF || BC (by supposition)
AD _ A Basi tionality th i
DB = FC (Basic proportionality theorem) (i)
AD _ AE (Given) (ii)
DB EC
Comparing (i) and (ii), we get
AF _ AE
EC EC
Adding 1 to both sides, we get
AP +1 = AE +1
FC EC
AF+FC AE+EC
= =
FC EC
AC AC
= —— _ =

FC EC
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1 _ 1
= FC ~ EC
= FC = EC
This shows that E and F must coincide, but it contradicts our supposition that E # F and DF || BC. Hence, there is
one and only line, DE || BC, i.e.,
I BC Hence Proved.
CHAPTER 8: Circles
® Fundamentals:

Consider a circle C(O, r) and a line PQ. There can be three possibilities given below:
(i) Non intersecting line w.r.t. circle

(i) Aline intersects circle in two distinct points, this line is called a Secant.

(ili) A line which intersects circle exactly at one point is called a Tangent.

Secant Tangent

[eloger

From a point P inside a circle, the number of tangents drawn to the circle = 0.

From a point P on a circle, the number of tangents drawn to the circle = 1.

From a point P outside the circle, the number of tangents drawn to the circle = 2.

The distance between two parallel tangents drawn is equal to the diameter of the circle.

Theorem 1: The tangent at any point of a circle is perpendicular to the radius through the point of contact.
Theorem 2: The lengths of two tangents from an external point to a circle are equal.

Given: A circle C(O, r) and two tangents say PQ and PR from an external point P.

To prove: PQ =PR.
4
Q
P
R
v
Construction: Join OQ, OR and OP.
Proof: In AOQP and AORP
0OQ =O0R (radii of the same circle)
OP =OP (Common)

ZQ = /R =each90’ (The tangent at any point of a circle is perpendicular to the radius through the point
of contact)

Hence, AOQP = AORP (By RHS criterion)

PQ =PR (By c.p.c.t.)
Hence Proved.

Theorem 3: Tangents are equally inclined on the line segment joining external point and centre.

Theorem 4: Tangent subtend equal angle at the centre.
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CHAPTER 9: Introduction to Trigonometry and Trigonometric ldentities

Trigonometry is the branch of mathematics dealing with the relations of the sides and angles of triangles and with
the relevant functions of any angles.
Trigonometric Ratios: The values of the ratios of the sides of any right triangle with respect to any angle (other

than 90°) are called trigonometric ratios of that angle. For example: In right ZABC, the ratios of the sides of the
triangle with respect to ZA are called trigonometric ratios of ZA.

C «
2
&0
c
«
] —
Hypotenuse o &
h=iE
a2
27T
.(7} 5
2. g
[13e
A Adjacent side to angle A B
(Base)
y
There are six different trigonometric ratios as follows:
1 Sine A _ Opposite side to angle A _ BC _ Perpendicular
' Hypotenuse a AC Hypotenuse
i i Base
2 Cosine A _ Adjacent side to angle A _ AB _
Hypotenuse AC Hypotenuse
3. Tangent A _ OpP051te s.1de to angle A _ BC _  Perpendicular
Adjacent side to angle A AB Base
Hypotenuse Hypotenuse
4. Cosecant A = - yp. = £ = Pypﬁ
Opposite side to angle A BC erpendicular
5. Secant A _ ' Hypf)tenuse _ AC _  Hypotenuse
Adjacent side to angle A AB Base
6. Cotangent A _ Adjacent side to angle A _ AB _ Bas§
Opposite side to angle A BC Perpendicular
Tips:
1. sin A is written for sine A. 4. cosec A is written for cosecant A.
2. cos A is written for cosine A. 5. sec A is written for secant A.
3. tan A is written for tangent A. 6. cot A is written for cotangent A.
Relation between Trigonometric ratios:
. 1 1
sin 0 = OR cosec = —
cosect sin@
1
cos 0 = 1 OR secf =
sec cos0
tan 6 = ! OR cot = !
cotd tan@
in@ 0
tan 0 = - OR ot = ==

cosf sinf@
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® Trigonometric ratios of some specific angles:

In this part, we will put values of angles as 0°, 30°, 45°, 60° and 90°, hence we will find ratios.

0 0° 30° 45° 60° 90°
sin 0 0 12 1/+2 V3/2 1
cos 0 1 V3/2 1/42 12 0
tan 6 0 1/3 1 V3 0
cot 0 0 J3 1 1/3 0
sec 0 1 2/ \/5 \/E 2 0
cosec O © 2 \/E 2/ J§ 1
® How to remember trigonometric ratios of some specific angles?
1. First of all learn only sin row. If you can’t learn then follow the step to find sin 6 row:
0 0° 30° 45° 60° 90°
» @ @ & & Ji
J4 V4 Ja V4 V4
0 12 1/2 V3/2 1
2. For cos 0 row, write all the values of sin 6 row in reverse order, i.e., from right to left.
® Fundamental Trigonometric Identities:
There are three fundamental identities which can be written in six different ways.
1. sin?0+ cos?0=1
sin? 0 = 1-cos? 0 e 7 )
cos? 6 =1-sin?0
2. sec?0—tan?6 =1
tan? 0 = sec? 01 H p
sec20 =1+ tan? 0
3. cosec?0—cot? =1
0
29 = 20_
cot* O = cosec* 0 -1 % B v
\ y

cosec? 0 =1+ cot? 0
Proof of first identity: sin? 0 + cos? 0 =1

Let P denotes Perpendicular, B denotes Base, and H denotes Hypotenuse.

In AXYZ, 2Y=90°, sin 0 = £ and cos 6 = E
H H

LHS = sin? 0 + cos? 0 (putting values of sin 0 and cos 0)

p? B2
BTN
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P? +B?
= = 2
H
H2
T w
Therefore, =1=R.H.S. Hence Proved.

Similarly, other two identities can be proved.

CHAPTER 10: Heights and Distances

® Angle of Elevation:

The line of sight is the line drawn from the eye of an observer to the point in the object viewed by the
observer.

The angle of elevation of the point viewed is the angle formed by the line of sight with the horizontal.

When the point being viewed is above the horizontal level, i.e., the case when we raise our head to look at
the object is also shown in diagram that we have to assume a horizontal level at our eyes.

N
" Horizontal level
,’l - = _____________'__'
L Angle of depression
/’ !
A ! 2,
'x‘goo/ ‘ : <
K2 . !
Buor '
\»‘9 o :
’ 1
/, I .
A, ,<:1(‘Angle of elevation i B Skicet
E I_ _____________________ 1 D
o y

® Angle of Depression:

The angle of depression of a point on the object being viewed is the angle formed by the line of sight with
the horizontal.

When the point is below the horizontal level, i.e.,the case when we lower our head to look at the point being
viewed.

CHAPTER 11: Areas Related to Circles

® Fundamentals:

s

Circle is defined as the set of all those points which are at a constant distance from a fixed point. The
fixed point is called centre.

The constant distance is called radius.

The longest chord passing through centre and whose end point lies on circle is called diameter.

Circles with same center are called concentric circles.

Perimeter of circle is called circumference.

U S

n is defined as the ratio of circumference and diameter of circle.
Circumference
Tc - —

ie., -
Diameter

Circumference = n X diameter
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= Circumference = 2nr [where, r is the radius of circle]
and Area of the Circle = nr?
7. Arc, Chord, Segment, Sector of a Circle

Q

Major Sector

Major Segment

Minor
Sector

(i) Arc: Any portion of circumference. i.e., APB is minor arc while AQB is major arc.

(ii) Chord: The line joining any two points on the circle. i.e., AB.

(iii) Segment: In figure, chord AB divides the circle in two segments i.e., APBA (minor segment) and AQBA
(major segment).

(iv) Sector: The region bounded by the two radii AO and BO and arc AB is called sector of the

circle.
8. Length of Arc: When sector angle ZAOB = 6. (where, 01is called central angle.)
We know that length of arc when sector angle (ZAOB = 360°) is 2rr
Length of arc when sector angle (ZAOB=1°) is = 32673;
Length of arc when sector angle (ZAOB = 6) = Z;Z;Q
Length of arc AB = 2qtr x 0
360°

9.  Area of Sector: When sector angle ZAOB = 0
We know that area of circle when sector angle (ZAOB = 360°) is nr?

Area of arc when sector angle (ZAOB = 1°) is ;L

60°
nr?
Area of arc when sector angle (ZAOB = 0) is %xe

2

Area of Sector = 4 x——
360°

1
Area of Sector = E XIXr

I = length of arc
r = radius

10. Perimeter of Segment (shaded) of a Circle: AB + arc(APB)

Perimeter of segment = 2mr9 +2r sin ——
360° 360°



On Tips Notes 29

CHAPTER 12: Surface Areas and Volumes

Fundamentals:
S.
No Shape CSA TSA Volume Nomenclature
L Cuboid
h I = length
2(bh + hl) 2(Ib+bh+hl) Ibh b = breadth
b h = height
l
2 Cube
[ = length
i 42 612 B or
side
l 1
3.
Right Circular
Cylinder

r = radius of base

2mrh 2mr(r + h) nr?h .
h = height
4. 4 )
Right Circular Cone
‘ r = radius of base
i 1 h = height
2
nrl nr(r + 1) 3 (nr°h) I = slant height
I=~r?+h?
=S
5. 4 )
Sphere
A . |
e 4my? 4mr? 3 (r°) r = radius

Hemisphere

2
2mr? 3nr? 3 (mr3) r = radius
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7. 4 N\
Frustum r = radius of smaller
ﬁ base
l l(r + R) : R = radius of larger
rl(r + R) + 3 mh(r? + R? + rR) base
2 + R h = height
I = slant height
y I=h*+(R-r)?
8.
Right Circular
Hollow Cylinder
@ r = inner radius
2n(r + R) .
2nh(r + R) nth(R?-1?) R = outer radius
(h+R-7) .
h h = height
—
<==p
® Tips:
Area X Rate = Cost
Density = _Mass
Volume
1m?® =1000L
1m3 =1KkL
1L = 1000 cm3
Sphed = Dls.tance
Time
Tkm = 1000 m = 10° cm
1km? = 10° m?
Im =100 cm
1m? = 10000 cm?
5
1 = =
km/hr 18 m/s
1 km/hr = 5—; m/min
Shape of river = Cuboid
1 acre ~ 4047 m?
1 hectare = 10000 m?
CHAPTER 13: Statistics
® Fundamentals:

1. The word statistics is used in both singular as well as plural.

2. Insingular, it means “science of collection, presentation, analysis and interpretation of numerical

data”.
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3. In plural, it means “numerical facts collected with definite purpose”.
4. The number of times an observation occurs in the given data is called the frequency.
5. Frequency distribution is of two types:

(i) Discrete frequency distribution.

(ii) Continuous or grouped frequency distribution.
6. Class mark = (Lower limit + Upper Limit)/2.
7. The commonly used measures of central tendency are as follows:

Arithmetic mean (MEAN), Geometric mean, Harmonic mean, Median and Mode.
(i) Relation between mean, median and mode:

3 Median = Mode + 2 Mean

(ii) Mean of Grouped Data : If x; , x, , %, ........... x,, are observations with respective frequencies f, , f,, f;
Jornr s f,» it means observation x, occurs f,; times, observation x, occurs f, times and so on. Mean is

denoted by x .

There are three different ways to find the mean of a grouped data which are:
(a) Direct method.

(b) Assumed Mean method.

(c) Shortcut method (Step-deviation method).

Direct Method:
Mean ¥ — Sum of all the observations
No. of observations
} _ flxl =r szz T+ + fnxn
f+fo+. + £,
n
o
n
s f
i=1 fl
Assumed Mean Method:
n
= 151 fidi
Mean (x) = a+= —
S f
i=1 fl

where, a is any arbitrary value, chosen as assumed mean (somewhere in the middle of x;), and
d=x—a
1 1
(iii) Median of Grouped Data:
Condition I: When the data is discrete.
Step 1: Arrange data in ascending order.
Step 2: If the total frequency n is odd:

th
Then, (n;l) , observation is the median.

Step 3: If the total frequency n is even:

th th
Then, mean of % and (; + 1) , observations is the median.

Condition II: When the data is continuous and in the form of frequency distribution :
Then,
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n
—=c
Median =1 +| 2 xh
f
Median class = The class whose cumulative frequency is greater
than (nearest to) g
where,

—_
Il

lower limit of median class

frequency of median class
class-size
number of observations

o I = Y
I

= cumulative frequency of class preceding the median class.

(iv) Mode of Grouped Data: The class with maximum frequency is called the modal class.

Mode=l+|:f1_f0:|><h
2fi-fo-h

where,

I = lower limit of the modal class

h = class-size

f; = frequency of the modal class

fo = frequency of the class preceding the modal class

f, = frequency of the class succeeding the modal class

CHAPTER 14: Probability

® Fundamentals:

1.

® N S e wWDd

Experiment: An operation which can produce some well defined outcomes.

Sample Space: It is the total number of possible outcomes of a random experiment.

Event: Any subset of sample space is called event.

Elementary Event: Each outcome of any random experiment.

Sure Event (Certain event): An event which always occurs whenever the random experiment is performed.
Impossible Event: An event which never occurs whenever the random experiment is performed.
Favourable Event: The cases which ensure the occurrence of an event.

Probability: Probability P(E) of an event E is defined as:

P(E) = Number of favourable outcomes

Total Number of outcomes

or P(E) = Favourable Event

Sample Space

Complement Events: An event associated with a random experiment denoted by P(not E) which happens
only when E does not happen is called the complement of event E.

P(E) or P(notE) = 1- P(E)

® Tips:

1.

Sum of the probabilities of all the elementary events of an experiment is 1.
P(E,) + P(E,) + P(E;) + v +PE)=1,
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2. Probability of sure event is 1.
Probability of an impossible event is 0.
4.  Probability of any event lies between 0 and 1 (including 0 and 1) i.e.,
0<P(E)<1.

5. 52 cards are divided into 4 suits of 13 cards is each. The suits are:

SPADE A HEARTS '

DIAMONDS ‘ CLUBS e

6. Out of 52 cards 26 are red in colour and 26 are black.
7. In each suit there is an Ace, a King, a Queen, a Jack, 10,9, 8,7, 6, 5,4, 3 and 2.

King, Queen and Jack are called face cards.
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Sample Question Paper-1
(Issued by Board dated 16" Sep. 2022)
Mathematics Standard (041)

Class- X
Session- 2022-23

SOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take m = 22/7 wherever required if not stated.
Section - A
Section A consists of 20 questions of 1 mark each.
1. Leta and b be two positive integers such that a = p’q* and b = p%;° , where p and g are prime numbers. If HCF
(a,b) = p"q" and LCM (g, b) = p'q’, then (m + n) (r + s) =
(A) 15 (B) 30
(©) 35 (D) 72 1
2. Let p be a prime number. The quadratic equation having its roots as factors of p is
(A)xz—px+p=0 (B)xz—(p+1)x+p=0
OFP+@+x+p=0 D) -px+p+1=0 1
3. If o and P are the zeros of a polynomial f(x) = px* - 2x + 3p and a + B = af, then pis
2 2
(A) =3 (B) 5
1 1
© 3 (D) -3 1
4. 1f the system of equations 3x + y = 1 and (2k - 1)x +(k — 1)y = 2k + 1 is inconsistent, then k =
(A) -1 (B) 0
)1 (D)2 1
5. If the vertices of a parallelogram PQRS taken in order are P(3,4), Q(-2,3) and R(-3,-2), then the coordinates of its

fourth vertex S are
(A) (-2,-1) (B) (-2,-3)
©) 2 -1) (D) (1, 2) 1
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6. AABC ~ APQR. If AM and PN are altitudes of AABC and APQR respectively and AB?:PQ*=4:9,then AM: PN =

(A)3:2 (B) 16 : 81
(C)4:9 (D)2:3 1
7. 1f x tan 60° cos 60° = sin 60° cot 60°, then x =
(A) cos 30° (B) tan 30°
(C) sin 30° (D) cot 30° 1
8. Ifsin 0+ cos 6 = \/E, then tan 6 + cot 0 =
(A)1 (B) 2
©)3 (D) 4 1
9. Inthe given figure, DE || BC, AE = a units, EC = b units, DE = x units and BC = y units. Which of the following is
true?
A
D E
B C
a+b ax
A)x=— B)y= 2
ay ®)y a+b
ay X _a
C)x= —— D) = = — 1
© a+b (D) Yy b
10.ABCDis a trapezium with AD || BC and AD = 4 cm. If the diagonals AC and BD intersect each other at O such
that & = @ = l,thenBC =
ocC OB 2
(A) 6 cm (B) 7 cm
(C) 8cm (D) 9 cm 1
11. if two tangents inclined at an angle of 60° are drawn to a circle of radius 3 cm, then the length of each tangent is
equal to
(A) % cm (B)3cm
(C) 6 cm (D) 33 cm 1
12. The area of the circle that can be inscribed in a square of 6 cm is
(A) 367 cm? (B) 187 cm?
(C) 127 cm? (D) 91 cm? 1

13. The sum of the length, breadth and height of a cuboid is 6+/3 cm and the length of its diagonal is 24/3 cm. The

total surface area of the cuboid is

(A) 48 cm? (B) 72 cm?

(C) 96 cm? (D) 108 cm? 1
14. 1t the difference of Mode and Median of a data is 24, then the difference of median and mean is

(A)8 (B) 12

(C) 24 (D) 36 1
15. The number of revolutions made by a circular wheel of radius 0.25 m in rolling a distance of 11 km is

(A) 2800 (B) 4000

(C) 5500 (D) 7000 1
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16. For the following distribution,

Class 0-5 5-10 10-15 15-20 20-25
Frequency 10 15 12 20 9

the sum of the lower limits of the median and modal class is

(A) 15 (B) 25
(©)30 (D) 35 1
17. Two dice are rolled simultaneously. What is the probability that 6 will come up at least once?
1 7
A) — B) —
() - B) 5
11 13
C) — D) — 1
© 3 (D) =
_ 5sinff—2cosf
18. 1f5tan B =4, then 755inﬂ 1203 =
1 2
A) - B) 2
(A) 5 (B) <
3
(@] s (D)6 1

DIRECTION: In the question number 19 and 20, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct option
19. Statement A (Assertion): If product of two numbers is 5780 and their HCF is 17, then their LCM is 340.
Statement R( Reason): HCF is always a factor of LCM.
(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A).
(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A).
(C) Assertion (A) is true but reason (R) is false.
(D) Assertion (A) is false but reason (R) is true. 1
20. Statement A (Assertion): If the co-ordinates of the mid-points of the sides AB and AC of AABC are D(3, 5) and
E(-3, -3) respectively, then BC = 20 units.
Statement R( Reason): The line joining the mid points of two sides of a triangle is parallel to the third side and
equal to half of it.
(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)
(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)
(C) Assertion (A) is true but reason (R) is false.
(D) Assertion (A) is false but reason (R) is true. 1

Section - B

Section B consists of 5 questions of 2 marks each.

21. 1f 49x + 51y = 499, 51x + 49y = 501, then find the value of x and y. 2
22. In the given figure below, % = % and £1 = £2. Show that ABAE ~ ACAD . 2
C
B
1 2
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23. In the given figure, O is the centre of circle. Find ZAQB, given that PA and PB are tangents to the circle and

LAPB = 75°. 2
- N
A
p Q
B
\ J

24. The length of the minute hand of a clock is 6 cm. Find the area swept by it when it moves from 7:05 p.m. to 7:40

p-m.
OR
In the given figure, arcs have been drawn of radius 7 cm each with vertices A, B, C and D of quadrilateral ABCD
as centres. Find the area of the shaded region. 2
A
D
B C
25. Ifsin (A + B) = 1and cos (A- B) = ?, 0°< A + B =90°and A > B, then find the measures of angles A and B.
OR
—si 1-+3
Find an acute angle 6 when M = V3
cos6 +sin 6 1+ \/§

Section - C

Section C consists of 6 questions of 3 marks each.

26. Given that /3 is irrational,prove that 5 + 2./3 is irrational. 3
27. 1f the zeroes of the polynomial P+ px + q are double in value to the zeroes of the polynomial 2x% - 5x - 3, then
find the values of p and g. 3

28. A train covered a certain distance at a uniform speed. If the train would have been 6 km/h faster, it would have
taken 4 hours less than the scheduled time. And, if the train were slower by 6 km/hr ; it would have taken 6 hours
more than the scheduled time. Find the length of the journey.

OR
Anuj had some chocolates, and he divided them into two lots A and B. He sold the first lot at the rate of ¥ 2 for 3
chocolates and the second lot at the rate of ¥ 1 per chocolate, and got a total of ¥ 400. If he had sold the first lot at
the rate of %1 per chocolate, and the second lot at the rate of ¥ 4 for 5 chocolates, his total collection would have
been X 460. Find the total number of chocolates he had. 3

29. Prove the following that:
tan’ 6 cot’ 6
1+tan’0 1+cot’0

= sec 0 cosec 6 — 2 sin 0 cos 6 3
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30. Prove that a parallelogram circumscribing a circle is a rhombus. 3
OR

In the figure XY and X'Y' are two parallel tangents to a circle with centre O and another tangent AB with point of
contact C interesting XY at A and X'Y' at B, what is the measure of ZAOB.

X P AY

X' Q B Y

v

31. Two coins are tossed simultaneously. What is the probability of getting
(i) Atleast one head?
(ii) At most one tail?
(iii) A head and a tail? 3

Section - D

Section D consists of 4 questions of 5 marks each.

32. To fill a swimming pool two pipes are used. If the pipe of larger diameter used for 4 hours and the pipe of smaller
diameter for 9 hours, only half of the pool can be filled. Find, how long it would take for each pipe to fill the pool
separately, if the pipe of smaller diameter takes 10 hours more than the pipe of larger diameter to fill the pool?

OR
In a flight of 600 km, an aircraft was slowed down due to bad weather. Its average speed for the trip was reduced
by 200 km/hr from its usual speed and the time of the flight increased by 30 min. Find the scheduled duration of
the flight. 5

Prove that if a line is drawn parallel to one side of a triangle intersecting the other two sides in distinct points, then
the other two sides are divided in the same ratio.

33

Using the above theorem prove that a line through the point of intersection of the diagonals and parallel to the

base of the trapezium divides the non parallel sides in the same ratio. 5
34. Due to heavy floods in a state, thousands were rendered homeless. 50 schools collectively decided to provide place

and the canvas for 1500 tents and share the whole expenditure equally. The lower part of each tent is cylindrical

with base radius 2.8 m and height 3.5 m and the upper part is conical with the same base radius, but of height

2.1 m. If the canvas used to make the tents costs ¥ 120 per m? find the amount shared by each school to set up the

tents.

OR

There are two identical solid cubical boxes of side 7 cm. From the top face of the first cube a hemisphere of

diameter equal to the side of the cube is scooped out. This hemisphere is inverted and placed on the top of the

second cube’s surface to form a dome. Find

(i) the ratio of the total surface area of the two new solids formed

(ii) volume of each new solid formed. 5
35. The median of the following data is 525. Find the values of x and y, if the total frequency is 100

Class interval Frequency
0-100 2
100—-200 5
200-300 x
300—400 12
400—-500 17
500—600 20
600—700 y
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700—800
800—900
900—1000 4 5

Section - E

Case study based questions are compulsory.

36. A tiling or tessellation of a flat surface is the covering of a plane using one or more geometric shapes, called tiles,
with no overlaps and no gaps. Historically, tessellations were used in ancient Rome and in Islamic art. You may
find tessellation patterns on floors, walls, paintings etc. Shown below is a tiled floor in the archaeological Museum
of Seville, made using squares, triangles and hexagons.

A craftsman thought of making a floor pattern after being inspired by the above design. To ensure accuracy in his
work, he made the pattern on the Cartesian plane. He used regular octagons, squares and triangles for his floor
tessellation pattern

é A
R 1
o
1
R LT
AN
R
4 \ 3 / N
G 7 D
: i e
VR / 11 : \ VI
N Al 1 v
N i L
SR A : 2 i
0-9-8-7-6-5-4"3p-1 12 3Ky 5 6 1718
1 S5
S £
Use the above figure to answer the questions that follow:
(i) What is the length of the line segment joining points B and F? 1
(ii) The centre ‘Z" of the figure will be the point of intersection of the diagonals of quadrilateral WXOP. Then
what are the coordinates of Z? 1
(iii) What are the coordinates of the point on y-axis equidistant from A and G? 2

OR
What is the area of Trapezium AFGH?
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The school auditorium was to be constructed to accommodate at least 1500 people. The chairs are to be placed
in concentric circular arrangement in such a way that each succeeding circular row has 10 seats more than the
previous one.

4 )

. y

(i) If the first circular row has 30 seats, how many seats will be there in the 10" row? 1
(ii) For 1500 seats in the auditorium, how many rows need to be there?
OR
If 1500 seats are to be arranged in the auditorium, how many seats are still left to be put after 10" row? 2
(iii) If there were 17 rows in the auditorium, how many seats will be there in the middle row? 1

38. Weall have seen the airplanes flying in the sky but might have not thought of how they actually reach the correct

destination. Air Traffic Control (ATC) is a service provided by ground-based air traffic controllers who direct

aircraft on the ground and through a given section of controlled airspace, and can provide advisory services to

aircraft in non-controlled airspace. Actually, all this air traffic is managed and regulated by using various concepts

based on coordinate geometry and trigonometry.

4 Y
Uy

Wiy

At a given instance, ATC finds that the angle of elevation of an airplane from a point on the ground is 60°. After
a flight of 30 seconds, it is observed that the angle of elevation changes to 30°. The height of the plane remains

constantly as 3000v/3 m. Use the above information to answer the questions that follow-

(i) Draw a neat labelled figure to show the above situation diagrammatically.

(i) What is the distance travelled by the plane in 30 seconds? 1
OR

Keeping the height constant, during the above flight, it was observed that after 15(/3 1) seconds, the angle

of elevation changed to 45°. How much is the distance travelled in that duration. 2

(iii) What is the speed of the plane in km/hr. 1



SOLUTIONS
Sample Question Paper-1

With CBSE Marking Scheme 2022-23
Mathematics Standard (041)

1.

Section - A

Option (C) is correct.
Explanation: a=pq*andb = p’q’

HCF(a, b) = v’ ..(0)
and LCM(a, b) = p°g* ...(ii)
But gives: HCF(g, b) = p"q" and LCM (4, b) = p'q°

Fromeq. (), p'q" = pq’
So, m=2andn =3
From eq. (iii), e =pqt
So, r=3ands =4

m+n)(r+s)=02+3)3+4) =35
Option (B) is correct.
Explanation: Factors of p = p X 1
.. Roots are p and 1.
The quadratic equation is:
x* - (sum of roots) x + product of roots = 0

= P-p+Dx+p=0
Option (B) is correct.
Explanation:
Given, f(x) = px*—2x + 3p
Since a and f3 are the zeroes of given polynomial.
2 2
o + ﬂ = _Q —_
p p
3
and off = /. 3
p
a+f=oap (given)
2
- =3
p
= =2
P 3
Option (D) is correct.
Explanation: x+y=1 ()

and k-1)x+ (k-1)y =2k +1 ..(if)
Comparing eq. (i) with a;x + by + ¢; = 0 and eq. (ii)
with a,x + by + ¢, = 0, we get
a;,=3,a,=2k-1,b; =1,b,=k-1,¢, =-1and ¢,
=—(2k+1)
Since, system is inconsistent, then

a_bha

a, by ¢

3 1 -1
= = #
2k-1 k-1 —(2k+1)
Either 3 = L or L 1
2k -1 k-1 k-1 2k+1
= 3k-3 =2k-1or2k+1#k-1
= k=2ork=-2

Hence, the value of ks 2.
Option (C) is correct.

Explanation: Given PQRS is a parallelogram and
diagonal PR and QS bisect each other at O.

Let fourth vertex be S(x, y), then

D C

4 cm

A B

mid point of SQ = mid point of PR

x=2 y+3) (3-3 4-2
27 2 )7 27 2

x-2 _ 3-3
N 2 2
and y+3 _4-2
2 2
= x-2=
= x =
and y+3=2
= y=-

Hence, fourth vertex S are (2, - 1).

Option (D) is correct.

Explanation:
We have, AABC ~ APQR
AB BC
PQ T QR
CA AM
“RP PN

(corresponding sides of similar triangle)
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|
B M C
N
" PQ? 9
ABY _ (2
or PQ —g
AB 2
or — ==
PQ 3

ie.,

AB_ AM 2
PQ PN 3
Hence, AM : PN = 2: 3.

Option (B) is correct.

Explanation:
x tan 60° cos 60° = sin 60° cot 60°
1 3.1
= XXABIX=— = —X—F—=
2 2 3
= xx/§ =1
1
= X =7
V3
tan 30° |:"tan30O 1 ]
= x = tan g =—F
V3

Option (B) is correct.
Explanation:
sin 6 4+ cos 6 = /2

Squaring on both sides, we get

sin? 0 + cos? 0 + 2sin 0 cos O = 2

= 1+ 2sinBcosO =2
[+ sin? 0 + cos? O = 1]
= 2sinBcosb=1
. 1
= sin®cos 6 = —
2
But tan 0 + cot 0 = sin 6 c.ose
cos® sinB
_ sin?0+cos’0
cos0sin O
=2

0. Option (C) is correct.

10.

11

Explanation:

As
[From BPT]
a X
= —_— =
a+b y
= x(a+0b) =ay
= x= Y
a+b
Option (C) is correct.
Explanation:
D C
4 cm o
A B
AD || BC
AO DO 1
and — ===
ocC OB 2
AD _ 4O
BC ocC
4 1
= _— = =
BC 2
= BC =8 cm
Option (D) is correct.
Explanation:

Angle between two tangents = 60°
.. Tangents are equally inclined to each other
: Z0OPA = LOPB = 30°

(given)

and

ZOAP = 90°
(Angle between tangent and radius)
In APAQO, tan 30° = —
AP
1 3
= - = —
3 AP
= AP = 33

Hence, the length of each tangent is 3V3 cm



Solutions

12. Option (D) is correct.
Explanation:

6 cm

6cm\

A 6 cm B

ABCD is a square of side 6 cm. PQ is a diameter of
given circle such that
PQ=AB=6 cm

Radius (1) = Diameter
2
= é = 3 cm
2
Area of the circle = n7?

= (3)* = 9t cm?.
13. Option (C) is correct.
Explanation:

Given: I+b+h=6V3cm )]

and the length of its diagonal = 23 cm

ie., VE+2+1% = 243

Squaring both sides, we get

P+p*P+r =12 ...(ii)
From eq. (i),
(+b+h? = (633)
= P+v+ K +21b+bh+hl) =108
= 12 + 2(Ib + bh + hl) = 108
[From eq. (iii)]
= 2(Ib + bh + hl) =96
Hence, total surface area of the cuboid is 96 cm?.
14. Option (B) is correct.
Explanation:
mode — median = 24 (given)

mode = 24 + median
mode = 3 median — 2 mean
[By empirical relation]
24 + median = 3 median — 2 mean
= 2median -2 mean = 24
= median — mean = 12

15. Option (D) is correct.

Explanation:
i A

Since, radius of wheel (r) = 0.25m
Total distance covered by a circular wheel

Since,

43

=11 km = 11000 m
i.e., No. of revolutions X 2nr = 11000

= No of revolutions = _11000x7_
2x22x0.25
= 7000
16. Option (B) is correct.
Explanation:
Class Frequency (f) c.f.
0-5 10 10
5-10 15 25
10-15 12 37
15-20 20 57
20-25 9 66
N =66

Since, N = 66, then % =33

and cumulative frequency greater than or equal to 33
lies in class 10 - 15

So, median class is 10 — 15

. Lower limit of median class is 10

and highest frequency is 20 lie in class 15 — 20

So, modal class is 15 — 20.

.. Lower limit of modal class is 15.

Hence, sum of lower limits of the median and modal
class is 10 + 15 = 25.

Option (C) is correct.

Explanation: Total possible outcomes, when two dice
are thrown together = 6 X 6

ie., n(s) = 36

Favourable outcomes are (1, 6), (2, 6), (3, 6), (4, 6)
(5,6),(6,1),(6,2),(6,3),(6,4), (6,5), (6, 6)

i.e., P(6 will come up at least once)

17

_n® _n
ns) 36
18. Option (A) is correct.
Explanation: 5tanf =4
4
= tan = —
b 5
5sinf—2cosp  5Stanf-2
5sinp+2cosp ~ StanP+2
[dividing cos B by Nr. and Dr.]
4
_ ng— 2 _2 1
sxti2 6 3
5
19. Option (B) is correct.
Explanation:
Given: HCF =17
and LCM = 340

.. Product of HCF and LCM = 17 X 340
= 5780.



44

20

21

22.

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

Here, it is given that the product of two numbers is
5780

So, it is clear that the product of two numbers is
equal to the product of HCF and LCM.

Hence, Assertion is true

For reason, HCF is always a factor of LCM which in
true.

But it is not correct explanation of assertion.

Option (A) is correct.
Explanation:

For assertion: Distance between two points (x;, x;)
and (x,, 15)

= \/(xz _xl)z +(Y, _yl)z

. Distance between DE = \/(—3 —-3)% +(-3-5)%

= /36+64 = 100
= 10 units

By mid point theorem,
distance between BC = 2 X distance between DE
=2x10
= 20 units.
So, assertion is true

For reason: By mid point theorem, the line joining
the mid points of two sides of a triangle is parallel to
the third side and equal to half of it.

So, reason is also true.

Section - B

Adding the two equations and dividing by 10, we

get:x +y =10 Y2
Subtracting the two equations and dividing by -2,
weget: x—y =1 Y2
Solving these two new equations, we get,
x = % Y
y= % e
In AABC, L1 = /2
: AB = BD ..(4) %
. AD _ AC
Given, —_— = —
AE BD
Using equation (i), we get
AD _ AC
_ = — 1) 1
o 1B ...(il) ¥

In ABAE and ACAD, by equation (ii),

AC _ 4D "
AB AE
ZA = ZA (common)
ABAE ~ ACAD ¥
[By SAS similarity criterion]
23. ZPAO = ZPBO = 90° Ve
(angle between radius and tangent)
ZAOB = 105° %

(By angle sum property of a triangle)
ZAQB = %XIOSO = 52.5° 1

(Angle at the remaining part of the circle is half the
angle subtended by the arc at the centre)

24. We know that, in 60 minutes, the tip of minute hand
moves 360°

Va

In 1 minute, it will move = 3()& =6°

- From 7 : 05 pm to 7 : 40 pm i.e. 35 min, it will move
through
=35 X% 6° = 210° 72
.. Area of swept by the minute hand in 35 min
= Area of sector with sectorial angle 6
of 210° and radius of 6 cm

= @xn x 62 b2
360

= lxg><6><6
12 7

= 66 cm? A

OR
Let the measure of ZA, ZB, ZC and ZD be 6,, 6,, 0,
and 0, respectively
Required area = Area of sector with centre A
+ Area of sector with centre B
+ Area of sector with centre C
+ Area of sector with centre D 2

= i><7r><72+6—2><7r><72+9—3><7r><72
360 360 360
+0—4><7r><72 A
360
_ (91+92+93+94)><7r><72
360
= @X§X7X7 1/2
360 7

(By angle sum property of a triangle)
= 154 cm? Y

25. sin (A + B)=1 =sin 90°, 50 A + B = 90° ()%
cos(A-B) = ? =c0s30%s0 A-B =30 .. (i)%
From (i) & (i) ZA = 60° A
And /B = 30° A



Solutions

26

27

28

OR
cosf —sinf _ 1-3
cosf +sin O 1+\/§

Dividing the numerator and denominator of LHS by

cos 0, we get i
I-tanf _ 1- 3 v,
1+tan6@ 1+4/3 ’

Which on simplification (or comparison) gives

tan 6 = /3 %
Or 0 = 60° V2

Section - C

Let us assume 5+2+/3 is rational, then it must be in

the form of 5 where p and g are co-prime integers

and qg#0 1

ie., 5+23 = Z v
-5

So B = pzqq ..(0) %4

Since p, g, 5 and 2 are integers and g # 0, RHS of
equation (i) is rational. But LHS of (i) is V3 which is
irrational. This is not possible. Y2
This contradiction has arisen due to our wrong

assumption that 5+2+/3 is rational. So, 5+2+/3 is

irrational. )
Let a and B be the zeros of the polynomial 2x*— 5x - 3
Then a+p= % 14
3
And QB = ~_ 73
2
Let 2 and 2P be the zeros x* + px + q
Then 200+ 2B =-p b
2o+ PB)=-p
5
2X— =—
B p
So p=-5 Y
And 200X 2B =q Va
dap =g
3
S = 4x—=
0 q 5
=- 7

Let the actual speed of the train be x km/hr and let
the actual time taken be y hours.
Distance covered is xy km

If the speed is increased by 6 km/hr, then time of
journey is reduced by 4 hours i.e., when speed is
(x + 6) km/hr, time of journey is (y — 4) hours.

29.

45
Distance covered = (x + 6) (y — 4)
= xy =(x + 6) (y — 4)
= —4x +6y—24 =0
= —2x+3y—-12=0 ()Y
Similarly xy = (x—6)(y +6)
= 6x — 6y —36 =0
= x—y—6=0 ...(i) Y2
Solving (i) and (ii) we get x = 30 and y = 24 1

Putting the values of x and y in equation (i), we
obtain

Distance = (30 X 24) km = 720 km.
Hence, the length of the journey is 720 km.
OR
Let the number of chocolates in lot A be x

)

And let the number of chocolates in lot B be y
.. total number of chocolates = x + y

Price of 1 chocolate =% % so for x chocolates = %x

and price of y chocolates at the rate of ¥ 1 per
chocolate = y.

.. by the given condition
2
—x+vy =400
3 Y
= 2x + 3y = 1200 ...(i) 2
Similarly X+ % y =460
= 5x + 4y = 2300 ...(ii) Y2
Solving (i) and (ii) we get
x =300 and y = 200
o x +y =300 + 200 = 500 1
So, Anuj had 500 chocolates. ¥
sin®0 cos>0
LHS: _cos’@ + sin’ 0 A
sin?0 cos? 0
1+ 5 1+— 5
cos” 60 sin“ 6
sin®0 cos’ 0
— cos® 0 + sin®0
cos’0+sin%0 sin? 0+ cos® 0
cos*0 sin0
.3 3
_ sin 0 + C(?S 0 "
cosf  sin6
_ sin*f+cos*6 ;
cosf sinf 7
(sinZ 6 + cos® 9)2 —2sin?6 cos? 6 v,
= 2
cos6 sin6
1-2sin*0 cos? 0
_ sin” 0 cos ”

cosB sinf
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_ 1 2sin% 0 cos® 0

cosf sind cos6 sin6

= sec 0 cosec 6 — 2 sin 6 cos 6
= RHS Ya

30. 2 R -

Let ABCD be the rhombus circumscribing the circle
with centre O, such that AB, BC, CD and DA touch
the circle at points B Q, R and S respectively.
We know that the tangents drawn to a circle from an
exterior point are equal in length.
: AP = AS
BP = BQ
CR =CQ
DR = DS
Adding (1), (2), (3) and (4) we get
AP + BP + CR + DR = AS + BQ + CQ + DS
(AP + BP) + (CR + DR) = (AS + DS) + (BQ + CQ)
AB + CD = AD + BC ...(5)1
Since AB = DCand AD = BC
(opposite sides of parallelogram ABCD) %2
putting in (5) we get, 2AB= 2AD
or AB = AD.
AB = BC=DC = AD
Since a parallelogram with equal adjacent sides is a
rhombus, so ABCD is a rhombus 1
OR

(1)
(2
..(3)

(@1

+—@
X' Q B Y

Join OC

In A OPA and A OCA
OP = OC (radii of same circle)
PA = CA 1
(length of two tangents
from an external point)
AO = AO (Common)
AOPA = AOCA Va
(By SSS congruency criterion)

Therefore,

31.

(ii)

(iii)

32.
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Hence, L1 = /2 (CPCT) 2
Similarly L3 = /4
ZPAB + ZQBA = 180° V2

(co interior angles are

supplementary as XY || X'Y’)
2/2 + 2/4 = 180°

22+ /4 =90 ..(1)%

Z2 + /4 + ZAOB = 180° (Angle sum property)
Using (1), we get, ZAOB = 90°

(i) P (At least one head) = % 1
. 3

P(At most one tail) = 1 1
. 2 1

P(Ahead and atail) = = = — 1
4 2

Section - D
Let the time taken by larger pipe alone to fill the tank

= x hours 1

Therefore, the time taken by the smaller pipe
= x + 10 hours

Water filled by larger pipe running for 4 hours

4 .
= — litres
X

Water filled by smaller pipe running for 9 hours

= E litres
+10

We know that é+
x x+10

X
1
2

Which on simplification gives:
x*—16x — 80 =0 1

x*—20x +4x — 80 =0

x(x—20) + 4(x-20) =0

(x +4)(x-20) =0

x =-4,20 1

x cannot be negative.
Thus, x =20 1
x+10 =30 i

Larger pipe would alone fill the tank in 20 hours and
smaller pipe would fill the tank alone in 30 hours. %2

OR
Let the usual speed of plane be x km/hr V2
and the reduced speed of the plane be (x —200) km/hr
Distance =600 km [Given]
According to the question,
(time taken at reduced speed) — (Schedule time)
= 30 minutes
0.5 hours. 1
600 600 _ 1

= = 1
x—200 «x 2




Solutions

Which on simplification gives:
x* = 200x — 240000 = 0
x* - 600x + 400x — 240000 = 0
x(x — 600) + 400(x - 600) =0
(x - 600) (x + 400) =0
x =600 or x = —400 1
But speed cannot be negative. Y2
.. The usual speed is 600 km/hr and V2

the scheduled duration of the flight is % = 1hour

b2
33. For the Theorem:
Given, To prove, Construction and figure 1%
Proof
s N
D C
o G F
N = B J

Let ABCD be a trapezium DC || AB and EF is a line
parallel to AB and hence to DC.

DE CF

To prove: —_— = —
EA FB
Construction: Join AC, meeting EF in G.

Proof: In AABC, we have

GF || AB

CG CF

—_— = = By BPT] ...(1) ¢

SN [By BPT] ...(1) V2
In AADC, we have

EG ||DC (EF| AB & AB | DC)

DE CG

-— == By BPT] ...(2) ¢

A - CA [By BPT] ...(2) V2
From (1) & (2), we get,

DE _ CF "

EA FB

34

Radius of the base of cylinder (r) = 2.8 m = Radius of
the base of the cone (r)

Height of the cylinder (1) = 3.5 m
Height of the cone (H) = 2.1 m.

Slant height of conical part (I) = vr* + H?
= {(2.8)% +(2.1)%

= \7.84+441

= +12.25
=35m
Area of canvas used to make tent

= CSA of cylinder + CSA of cone
=2XmTX28X35+mnXx28X%X35

= 61.6 + 30.8
=924 m’
Cost of 1500 tents at ¥ 120 per sq.m
= 1500 x 120 X 92.4
=% 16,632,000
Share of each school to set up the tents
_ 16632000
50

=3 332,640
OR

First Solid

@

P

| ¢ v

4 N\
Second Solid

L vy

(i) SA for first new solid (5,):

6 X7 X7+ 2n X 3521 X3.5%
=294 +77-38.5
= 332.5 cm?

SA for second new solid (S,):

6 X7 X7+ 2nx 3551 x 3.5
=294 +77-385
= 332.5 cm?

So 5,:5,=1:1

47
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(ii) Volume for first new solid (V)

=7><7><7—§n x 3.5°

Volume for second new solid (V,)

=7x7x7+§n x 3.5°

539 2597 3

= 343 +T = cm” 1
35. Median = 525, so Median Class = 500 — 600 Y
Class interval | Frequency Cumulative
Frequency
0-100 2 2
100—-200 5 7
200—-300 x 7+x
300—-400 12 19 +x
400-500 17 36+ x
500—-600 20 56 + x
600—700 y 56 +x+y
700—-800 9 65+x+y
800—-900 7 72+x+y
900—1000 4 76+ x+y
17
76 + x +y =100
= x+y=24 .1
2o
Median = [+2——xh %

Since, I = 500, i = 100, f = 20, ¢f = 36 + x and n = 100
Therefore, putting the value in the Median formula,

we get;
525 = 500 + 20—+ %) 100 1,
20
SO x=9
y=24-x (from eq. (i))
y=24-9=15 2
Therefore, the value of x = 9 and y = 15. b

36. (i) B(1,2), F(-2,9)
BF? = (-2-1)* + (9-2)
= (-3 + (7)?
=9+49
=58

So, BF = /58 units 1

(ii)
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(iii)

T 2
ool T3
o458
Sc( +1 D
N 11
Tl 5 8
B /
U
G N
W
D -0 -8 -7 -6 IQ( ‘)A\‘IQL (?
I
S >
W(_6/ 2)/ X(_41 0)1 0(5/ 9)/ P(3111) 1/2

Clearly WXOP is a rectangle

Point of intersection of diagonals of a rectangle is the
mid point of the diagonals. So the required point is
mid point of WO or XP

_—6+5 2+9
L2 7 2

-1 11
==, = 1
2
A(_zl 2)/ G(_41 7)
Let the point on y-axis be Z(0, y) b
AZ* = GZ? Ya

O+272+ (y-2*=(0+4>*+ (y-7)*
QP+ +4-4y = @+ +49- 14y
8 —4y = 65— 14y

10y = 57
So, y=57
i.e. the required point is (0, 5.7)
OR
\
R T
15
S}J\ T 3{)
T1 // N
T > 7( RO
N E LN N
Uf( \55,/ +7 D &’1
46
45
A7 T B 587 C
R
\/ 2“15/ N b
TN
o g ot
dog-7-6-8Ka b § 1 03Ky 506 17 18
S8 SRS
>




Solutions

A(-2,2),F(-2,9), G(-4,7), H(—4, 4)
GH =7 -4 = 3 units
AF =9 -2 = 7 units

Clearly

Va

So, height of the trapezium AFGH = 2 units

So, area of AFGH = %(AF + GH) X height
1
=5 7+3)x2 i
= 10 sq. units Y2
37. (i) Since each row is increasing by 10 seats, so it is an
AP with first term a = 30, and common difference
d = 10. Ve
So number of seats in 10" row
=y
=a+9d
=30 + 9%x10 = 120 Ya
(ii) S, = g(Za + (n-1)d)
1500 = g(z x 30 + (n—1)10)
3000 = 501 + 101>
n* +5n-300 = 0 Y
n* + 20n - 15n-300 = 0
(n + 20) (n—15) = 0 v
Rejecting the negative value, n = 15 Y2
OR
No. of seats already put up to the 10" row = S;, %
Sy = 1?0 {2 %30+ (10-1)10)} %
= 5(60 + 90) = 750 %
So, the number of seats still required to be put are
1500 — 750 = 750 Va
(iii) If no. of rows = 17
then the middle row is the 9" row %
ag =a + 84
=30+ 80
= 110 seats Y2
p
38. () p Q
300 V3m
60°
30° —
A B cC X
1

P and Q are the two positions of the plane flying at a

height of 3000v/3 m.

A is the point of observation.

(ii) In APAB,

Or

So

tan 60° =

tan 30°

PB
AB
3000+/3
AB
= 3000m
_ QC
~AC
300043
AC
9000 m

3 =

AB

-
|

AC

distance covered = 9000 — 3000

= 6000 m.
OR

60°

45°

300 V3m

v

A

&

In APAB,

Or

So

distance covered =

(iii)

Alternatively:

tan 60° =

tan 45° =

PB
AB
3000/3

AB
= 3000 m
RD
AD
300043

AD
3000+/3 m
3000~/3 — 3000
= 3000(3-1) m
6000

30

= 200 m/s
— 200 x 2090
1000

= 720 km/hr
_3000(+/3 -1)
153 -1)
= 200 m/s
3600
1000

= 720 km/hr

N

AB

AD =

speed =

speed

=200 x
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Y2

Y

Y

Va

Va

Va

Va
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Sample Question Paper-2
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SOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.
Section - A
Section A consists of 20 questions of 1 mark each.
1. The largest number which divides 70 and 125, leaving remainders 5 and 8, respectively, is:
(A)13 (B) 65 (C) 875 (D) 1,750
2. The greatest number which when divides 1251, 9377 and 15,628 leaves remainder 1, 2 and 3, respectively is:
(A) 575 (B) 450 (C) 750 (D) 625
3. The number of polynomials having zeroes as -2 and 5 is
A)1 (B) 2 )3 (D) more than 3
4. 1f2x + y =23 and 4x - y = 19, then the values of (5y — 2x) and (y - 2] are:
x
5 -5 5
(A) 30, P (B) 31, - Q) 32, - (D) None of these
5. Which of the following is not a quadratic equation?
(A)2(x -1 =4x*-2x + 1 (B)2x-*=x*+5
2
(©) (ﬁx+J§) +x%=3x2 —5x (D) (% + 22> = x* + 3 + 45°
6 . . 1. .,1 .3
. Which term of the progression 20, 191,185, 171 is the first negative term:
(A) 27" term (B) 28" term (C) 26™ term (D) 25™ term
7. The distance of the point P (2, 3) from the x-axis is:
(A)2 (B)3 ©O1 (D)5
8. X-axis divides the join of (2, -3) and (5, 6) in the ratio.

(A)1:2 (B)2:1 (©2:5 (D)5:2
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9. If the radii of two concentric circles are 4 cm and 5 cm, then the length of each chord of one circle which is the

10. In the figure below, DE || AC and DF || AE. Which of these is equal to % ?

tangent to the other
(A)3cm

circle is:
(B) 6 cm

(C)9cm

(D)1 cm

FE
D) =

A
B E
DF BE BA
A) — B) — 0 —
A) ¢ B) £c © ¢
11. In the given figure, ‘O’ is the centre of circle, PQ is a chord and the tangent PR at P makes an angle of 50° with
PQ, then ZPOQ is equal to:
e N
p
O
Q
\ y
(A) 100° (B) 80° (C) 90°

12.

13.

14.

15.

Given that, sin a =

(A) 0°

Given that, sin 6 =

(A) R

If o, B are the zeroes of the quadratic polynomial p(x) = x* - (k + 6) x

o+ p= %aﬂ,is:

(A)-7

% and cos § = %, then the value of (o + B) is:

(B) 30°

% then cos 6 is equal to:

@)~
a

(B)7

(C) 60°

Vb? —a?

©

©-3

In the figure given below, ZBAC = 90° and AD 1 BC. Then:

(A) BD x CD = BC?

b

A
6

B

D

C

v

(B) AB x AC = BC?

(C) BD x CD = AD?

(D) 75°

(D) 90°

a
® -

+ 2(2k - 1), then the value of k, if

(D)3

(D) AB x AC = AD?
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16. Which of the following cannot be the probability of an event?

16 17
(A)0.01 (B) 3% Q) 7 (D) 16
17. An eventis very unlikely to happen. Its probability is closest to:
(A) 0.0001 (B) 0.001 (C) 0.01 (D) 0.1
18. In the given figure, PQ is tangent to the circle with centre at O, at the point B. If ZAOB = 100°, then ZABP is
equal:

(A) 50° (B) 40° (C) 60° (D) 80°
DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)

(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)

(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.

19. Assertion: If 7 and b are two coprime numbers, then a*> and 5° will be coprime numbers.

Reason: Two natural numbers are always coprime numbers then their cube are also coprime numbers.
20. Assertion: The coordinates of P(2, 0) an x-axis is equidistance from point A(-2, 0) and B(6, 0).

Reason: Since, P(2, 0) in the midpoint of A(-2, 0) and B(6, 0).

Section - B

Section B consists of 5 questions of 2 marks each.

21. If one of the zeroes of a polynomial 3x* - 8x + 2k + 1 is seven times the other, find the value of k.

22. The larger of two supplementary angles exceeds the smaller by 18°. Find the angles.

OR
In the given figure, if ZA = 90°, ZB =90°, OB =4.5cm, OA = 6 cm and AP = 4 cm, then find QB.
Q
6 (o)
A 4.5 B
4
P

23. Out of the two concentric circles, the radius of the outer circle is 5 cm and the chord AC of length
8 cm is a tangent to the inner circle. Find the radius of the inner circles.

24. Ifsin(A+ B)=1landsin (A-B) = %,OSA + B =90°and A > B, then find A and B.
25. Find the area (in cm?) of the circle that can be inscribed in a square of side 8 cm.
OR

The curved surface area of a cylinder is 264 m? and its volume is 924 m>. Find the ratio of its height to its diameter.
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26.
27.

28.

29.

30.

31.

32.

33.

Section - C

Section C consists of 6 questions of 3 marks each.

Prove that 7+/5 is an irrational number.

x-1 2x+1
+

2x+1  x-1

Solve for x:

=2, where x;t_zl,l

A dealer sells a toy for ¥ 24 and gains as much percent as the cost price of the toy.
(i) Find the cost price of the toy.
(ii) Which mathematical concept is used in the above problem?

OR

In forest, trees are cut down every year. So, animals do not find the shadowy area to sleep or rest. Animals of
forest wander whole day to find the area full of trees. A vertical row of trees 12 m long casts a shadow 8 m long on
the ground. At the same time, a bamboo tree casts the shadow 40 m long on the ground.

(i) Determine the height of the bamboo tree.
(ii) Which mathematical concept is used in this problem?

Prove that opposite sides of a quadrilateral circumscribing a circle subtend supplementary angles at the centre of

the circle.
tan 6 cot O
Prove that: + =1+ tan 0 +cot 6.
l1—-cotf® 1-tané
OR
t2 o
Prove that: 1+ e cosec o,
1+ cosec o

A bag contains 18 balls out of which x balls are red.
(i) If one ball is drawn at random from the bag, what is the probability that it is not red?

(ii) If 2 more red balls are put in the bag, the probability of drawing a red ball will be % times the probability

of drawing a red ball in the first case. Find the value of x.

Section - D

Section D consists of 4 questions of 5 marks each.

A shopkeeper sells a saree at 8% profit and a sweater at 10% discount, thereby, getting a sum ¥ 1,008. If she had
sold the saree at 10% profit and the sweater at 8% discount, she would have got ¥ 1,028. Find the cost price of
the saree and the list price (price before discount) of the sweater.

OR

A railway half ticket costs half the full fare, but the reservation charges are the same on a half ticket as on a full
ticket. One reserved first class ticket from the station A to B costs T 2,530. Also, one reserved first class ticket and
one reserved first class half ticket from A to B costs ¥ 3,810. Find the full first class fare from station A to B, and also
the reservation charges for a ticket.

In the figure given below, I || m and line segments AB, CD and EF are concurrent at point P. Prove that
AE AC CE

BF BD FED’
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34. In the given figure, the side of square is 28 cm and radius of each circle is half of the length of the side of the
square, where O and O’ are centres of the circle. Find the area of the shaded region.
4 )

OR
A solid is in the form of a cylinder with hemispherical ends. The total height of the solid is 20 cm and the diameter

of the cylinder is 7 cm. Find the total volume of the solid (use & = %)

35. On annual day of a school, 400 students participated in the function. Frequency distribution showing their ages
is as shown in the following table:

Age (in years) 05-07 07 -09 09-11 11-13 13-15 15-17 17 -19
Number of students 70 120 32 100 45 28 5

Find mean and median of the above data.

Section - E

Case study based questions are compulsory.

36. Varun has been selected by his school to design logo for sports day T-shirts for students and staff. The logo is
designed in different geometry and different colours according to the theme. In the given figure, a circle with
centre O is inscribed in a AABC, such that it touches the sides AB, BC and CA at points D, E and F, respectively.
The lengths of sides AB, BC and CA are 12 cm, 8 cm and 10 cm respectively.

4 )

N

L A D 12cm B/
(i) Find the length of AD and BE. 1
(ii) If the radius of the circle is 4 cm, find the area of AOAB. 1
(iii) Calculate the perimeter of AABC. 2
OR
If AABC in stitched by Gold wire then calculate the amount of used role x-wise in it. The rate of gold-wise in

% 1500 per m.

37. Abook store shopkeeper gives books on rent for reading. He has variety of books in his store related to fiction,
stories and quizzes, etc. He takes a fixed charge for the first two days and an additional charge for subsequent day.
Amruta paid X 22 for a book kept for 6 days; while Radhika paid ¥ 16 for keeping the book for 4 days.
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Assume that the fixed charge be ¥ x and additional charge (per day) be< y.
Based on the above information, answer the following questions:

(i) Frame the algebraic equation for Radhika. 1

(ii) Frame the algebraic equation for Amruta. 1

(iii) What are the additional charges for each subsequent day for a book? 2
OR

Which is the total amount paid by both, if both of them have kept the book for 2 more days?

38. Ayush Starts walking from his house to office. Instead of going to the office directly, he goes to a bank first, from
there to his daughter's school and then reaches the office.

(Assume that all distances covered are in straight lines). If the house is situated at (2, 4), bank at (5, 8), school at
(13, 14) and office at (13, 26) and coordinates are in km.

R
7N (13, 14)
](35’ 8) Daughter's

ank school
House

y‘\ Office

2,4 (13, 26) ¢
=3
(i) Whatis the distance between house and bank? 1
(ii) What is the distance between Daughter's School and bank? 1
(iii) What is the distance between house and office? 2

OR
What is the total distance travelled by Ayush to reach the office?
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SOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.
Section - A
Section A consists of 20 questions of 1 mark each.
1. The LCM of two numbers is 2400. Which of the following cannot be their HCF?
(A) 300 (B) 400 (C) 500 (D) 600
2. The product of HCF and LCM of two numbers is 50 and if one of the numbers is 10 then the other number is
(A) 10 (B) 20 Q5 (D) 15
3. If the zeroes of quadratic polynomial are 1,1 then the polynomial can be
A) ¥ +x+1 (B) x*—2x + 1 (C) x> +3x +2 (D)% + 2x + 2
4.

Itis given that, AABC ~ ADFE, /A = 30°, ZC = 50°, AB = 5cm, AC = 8 cm and DF = 7.5 cm. Then, the true statement
is:

(A) DE = 12 cm, ZF = 50° (B) DE = 12 cm, ZF = 100°
(C) EF = 12 cm, /D = 100° (D) EF = 12 cm, 2D = 30°

A line intersects the y-axis and x-axis at the points P and Q, respectively. If (2, -5) is the mid-point of PQ, then the
coordinates of P and Q are, respectively

(A) (0,-5) and (2, 0) (B) (0, 10) and (-4, 0) (©) (0, 4) and (-10, 0) (D) (0, -10) and (4, 0)
How many zero(es) does the polynomial 293x* — 293x have?
(A)0 (B)1 ©2 (D)3
If cotO = i , the value of sec? @ + cosec? 0 is
3

(A)1 ® 2 ©2 D) 5
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8. A pole 6 m high casts a shadow 23 m long on the ground, then the sun’s elevation is:

(A) 60° (B) 45° (C) 30° (D) 90°
9. In the given figure, if ZAOB = 125°, then ZCOD is equal to:
(A) 62.5° (B) 45° (C) 35° (D) 55°
A

10. 1tis given that AABC ~ ADFE, ZA =30°, £C =50°, AB = 5 cm, AC = 8 cm and DF = 7.5 cm. Then, the following is
true:

(A)DE = 12cm, ZF=50° (B) DE = 12 cm, ZF=100° (C) EF = 12 cm, Z/D=100° (D) EF =12 cm, £D =30°
11. In the given figure, if PQR is the tangent to a circle at Q, whose centre is O, AB is a chord parallel to PR and /BQR
= 70°, then ZAQB is equal to

A M B
40
211
70°
P Q R
(A) 20° (B) 40° (C) 35° (D) 45°
12. The diameter of a circle whose area is equal to the sum of the areas of the two circles of radii 24 cm and 7 cm is:
(A) 31cm (B) 25 cm (C) 62 cm (D) 50 cm

13. If two solid hemispheres of same base radius ‘7’ are joined together along their bases, then curved surface area of
this new solid is:

(A) 4nr? (B) 6m? (C) 3nr? (D) 8nr?
14. While computing mean of grouped data, we assume that the frequencies are:
(A) evenly distributed over all the classes (B) centred at the class marks of the classes
(C) centred at the upper limits of the classes (D) centred at the lower limits of the classes
15. The area of a quadrant of a circle where the circumference of circle is 176 m, is:
(A) 2464 m? (B) 1232 m? (C) 616 m? (D) 308 m?
16. Two identical fair dice have numbers 1 to 6 written on their faces. Both are tossed simultaneously. What is the
probability that the product of the numbers that turn up is 12?

1 1 1 1
A) = (B) 5 © 2 (D) 3

17. 1f an event that cannot occur, then its probability is:

™1 ® 2 © 3 ©)0
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18. Given thatsina = % and cos B = %, then the value of (o + B) is

(A)0° (B) 30° (C) 60° (D) 90°
DIRECTION: In the question number 19 and 20, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)

(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)

(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.
19. Statement A(Assertion): If product of two numbers is 2890 and their HCF is 17, then their LCM is 450.

Statement R(Reason): LCM is always greater than HCF.

20. Statement A(Assertion): The distance between two points (x;, y;) and (x,, y,) s | \/(xz -x, ) +(y, —y,)* | unit.

Statement R(Reason): The distance between Y(4, 0) and Z(0, 3) is 5 units.

Section - B

Section B consists of 5 questions of 2 marks each.

21. Determine the values of m and n so that the following system of linear equations have infinite number of
solutions:
@2m-1)x+3y-5=0
and 3x+@m-1)y-2=0
OR
Write all the values of p for which the quadratic equation x* + px + 16 = 0 has equal roots. Find the roots of the
equation so obtained.
22. ABC s a right triangle, right angled at C. Let BC = a, CA = b, AB = c and p be the length of perpendicular from C
to AB. Prove that, cp = ab.

A
//ﬂj

B
-—

23. If the circumferences of two concentric circles forming a ring are 88 cm and 66 cm, respectively. Find the width of
the ring.

24. In the figure, PQRS is a trapezium in which PQ | | RS. On PQ and RS, there are points E and F, respectively such
that EF intersects SQ at G. Prove that, EQ X GS = GQ X FS.

F
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25.

26

27
28.
29.

30.

Prove that:

.4 4
(sin ?-;—cos 429) _1
1-2sin“6Ocos“0

OR

One day, three boys were playing cricket in playground. One boy hits sixer, so the ball flew and entered in the
light house which is at the backside of the play ground. So they decided to go in the light house to bring the ball
back. They have seen a boat from the top of light house in the nearby river. From the top of light house, 40 m above
the water level, the angle of depression of the boat is 60°. Find how far the boat is from the base of the light house.

Section - C

Section C consists of 6 questions of 3 marks each.

Prove that /5 is an irrational number.
If the ratio of the sums of first n terms of two A.P.’sis (7n + 1) : (4n + 27), find the ratio of their 9th term.
Solve the equation: 1+ 4 +7 + 10 + ... + x = 287.
Two points A and B are on the same side of a tower and in the same straight line with its base. The angle of

depression of these points from the top of the tower are 60° and 45°, respectively. If the height of the tower is 15
m, then find the distance between these points.
OR

An aeroplane is flying at a height of 300 m above the ground. Flying at this height, the angles of depression from
the aeroplane of two points on both banks of a river in opposite directions are 45° and 60°, respectively. Find the
width of the river [use /3 = 1.732].

AB is a chord of circle with centre O. At B, a tangent PB is drawn such that its length is 24 cm. The distance of P
from the centre is 26 cm. If the chord AB is 16 cm, find the distance of the chord from the centre of circle.

o p\
A B
\ .
OR

In figure, PQ and RS are two parallel tangents to a circle with center O and another tangent AB will have point of
contact C intersecting PQ at A and RS at B. Prove that, ZAOB = 90°.

( )
P D A Q
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31.

32.

33.

34

35.

36.
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Two different dice are thrown together. Find the probability that the numbers obtained.
(@)
(ii) have a product less than 16.

have a sum less than 7.

(iii) is a doublet of odd numbers.

Section - D

Section D consists of 4 questions of 5 marks each.

7
Two water taps together can fill a tank in 1§ h. The tap with larger diameter takes 2 h. less than the tap with

smaller one to fill the tank separately. Find the time in which both the taps can fill the tank separately.
OR

A motorboat covers a distance of 16 km upstream and 24 km downstream in 6 h. In the same time it covers a
distance of 12 km upstream and 36 km downstream. Find the speed of the boat in still water and that of the stream.

In the given Fig. O is the centre of a circle of radius 5 cm. T is a point such that OT = 13 cm and OT intersects circle
at E. If AB is a tangent to the circle at E, find the length of AB, where TP and TQ are two tangents to the circle.
12 A
5
o E
r13 T
5
B
Q

A vessel full of water is in the form of an inverted cone of height 8 cm and the radius of its top, which is open, is
5 cm. When 100 spherical lead balls are dropped into vessel. then One-fourth of the water flows out of the vessel.
Find the radius of a spherical ball.

In a higher secondary school, an inter-school quiz competition was held among 110 students. The marks obtained
by 110 students in an examination are given below:
Marks 30-35 35-40 40-45 45-50 50-55 55-60 60-65
Number of students 14 16 28 23 18 8 3
Find the mean.
OR

One card is drawn from a well shuffled deck of 52 cards. Find the probability of getting (a) non-face card, (b) black
king or a red queen, (c) spade card.

Section - E

Case study based questions are compulsory.

The diagram show the plans for a sun room. It will be built onto the wall of a house. The four walls of the sun room

are square clear glass panels. The roof is made using:
®  Four clear glass panels, trapezium in shape, all of the same size.

®  One tinted glass panel, half a regular octagon in shape.
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4 ™\
A C
| E
=
p VE
G ) L
op view
i th
A 1Tem
P Q RS
Not to scale
Fro: iew

Scale:1cm =1m

\ y

(i) Refer to top view, find the mid-point of the segment joining the points J(6, 17) and I(9, 16): 1

(ii) Refer to front view, Find the distance of the point P from the Y-axis is: 1

(iii) Refer to front view, find the co-ordinates of the point which divides the line segment joining the points A and
B in the ratio 1 : 3 internally: 2

OR
Refer to front view, if a point (x, y) is equidistant from the Q(9, 8) and S(17, 8), then find the value of x.

37. A carpenter made a wooden pen stand. It is in the shape of cuboid with four conical depressions to hold pens. The
dimensions of the cuboid are 15 cm by 10 cm by 3.5 cm. The radius of each of the depressions is 0.5 cm and the

depth is 1.4 cm. (See Figure).

]
. v
(i) What is the volume of cuboid? 1
(i) What is the volume of a conical depression ? 1
iii) What is the total volume of conical depressions? 2
(iii) P
OR

(iv) What is the volume of wood in the entire stand?

38. Applications of Parabolas: Highway Overpasses/Underpasses
A highway underpass is parabolic in shape.

e N
Shape of Cross Slope :

a. Parabolic camber
¥ = 2x¥nw
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Parabola
A parabola is the graph that results from
p(x) = ax®+ bx + c.
Parabolas are symmetric about a vertical line known as the Axis of Symmetry.

The Axis of Symmetry runs through the maximum or minimum point of the parabola which is called the vertex.

axis axis
vertex
vertex
(i) What is zeroes of x, f the highway overpass is represented by x* — 2x — 8. 1
(ii) The highway overpass is represented graphically. 1

Zeroes of a polynomial can be expressed graphically. How to find the number of zeroes of polynomial which is
equal to number of points in the given graph of polynomial: 2

(iii) What is the equation of Highway Underpass whose one zero is 6 and sum of the zeroes is 0, is:
OR

Find The number of zeroes that polynomial f(x) = (x — 2)? + 4 can have is:
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SOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii) All Questions are compulsory. However, an internal choice in 2 Questions of 5 marks, 2 Questions of 3 marks and 2
Questions of 2 marks has been provided. An internal choice has been provided in the 2 marks questions of Section E.
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.

Section - A

Section A consists of 20 questions of 1 mark each.

1. #%-1is divisible by 8, if n is:

(A) an integer (B) a natural number (C) an odd integer (D) an even integer
2. If two positive integers a and b are written as a = x*y* and b = xy° x, y are prime numbers, then HCF

(a, b) is:

(A) xy (B) xy” (©) =’ (D) 2y
3. If the zeroes of the quadratic polynomial ax? + bx + ¢, a # 0 are equal, then:

(a) c and a have opposite signs (b) c and b have opposite signs

(c) c and a have the same sign (d) c and b have the same sign
4. Which of the following equations has the sum of its roots as 3?

3

(A)22-3x+6 =0 (B)-®+3x-3=0 (©) ﬁxz—ﬁaﬁ-lzo (D)3x*-3x +3=0
5. The point which divides the line segment joining the points (7, —6) and (3, 4) in ratio 1:2 internally lies in the:

(A) I quadrant (B) I quadrant (C) Il quadrant (D) IV quadrant
6. In the following figure, ST || QR, point S divides PQ in the ratio 4 : 5. If ST = 1.6 cm, what is the length of QR?

P
S T
Q g R

(Note: the figure is not to scale)
(A)0.71 cm (B)2cm
(C)3.6cm (D) cannot be calculated from the given data



64 OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

7. The angle of depression of a car parked on the road from the top of 150 m high tower is 30°. The distance of the car
from the tower (in metres) is:

(A) 503 (B) 1503 (C) 1502 (D) 75
8. If AABCis right angled at C, then the value of cos (A+B) is:

1 V3
(A)0 (B)1 © 5 (D) —
2 2
9. Ifin two triangles DEF and PQR, /D = ZQ and £ZR = ZE, then which of the following is not true?
o) EE_DF gy DE_FE o DE_DF o) EF _DE
()PR PQ ()DF RP ()QR PQ ()RP QR
10. Two circles touch each other externally at P. AB is a common tangent to the circles touching them at A and B. The
value of ZAPB is:
(A) 30° (B) 45° (C) 60° (D) 90°

11. Two concentric circles are of radii 5 cm and 3 cm. The length of the chord of larger circle (in cm) which touches the
smaller circle is:

(A) 6 cm (B) 8 cm (C) 10 cm (D) 2cm
12. Area of a sector of angle p (in degrees) of a circle with radius R is:
(A) 2 x2nR (B) £ x2nR (©) 2 x2nRr (D) —L— x2nR?
180° 90° 360° 720°

13. The radius of a sphere (in cm) whose volume is 12n cm?, is:

(A)3 (B)3 3 () 3% (D)3

Sud,

“ for finding the mean of grouped data d;’s are the deviations from a of:

i

14. In the formula x=a+

(A) lower limits of the classes (B) upper limits of the classes
(C) mid-points of the classes (D) frequencies of the class marks
15. Savita has a lamp placed at the centre of her square yard, each side measuring 20 m. The light of lamp covers a

circle of radius 10 m on yard. The area of the yard is not lit by the lamp; is:

(A) 4007 sq. m (B) 100x sq. m (C) (40 - 10m) sq. m (D) (400 - 100m) sq. m

16. 1f the probability of an event is p, then the probability of its complementary event will be:
1

(A)p-1 (B)p ©1-p (D)l_;
17. The probability expressed as a percentage of a particular occurrence can never be:

(A) less than 100 (B) less than 0

(C) greater than 1 (D) anything but a whole number
18. The value of 9 sec? A — 9 tan® A is:

(A1 (B)9 ©38 (D)0

DIRECTION: In the question numbers 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option:
(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)
(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)
(C) Assertion (A) is true but reason (R) is false.
(D) Assertion (A) is false but reason (R) is true.
19. Assertion: The smallest number which is divisible by both 306 and 657; is 22338.
Reason: The HCF of 306 and 657 is 9.
20. Assertion: The line segment joining the points (x;, ;) and (x,, y,) is divided by the y-axis in the ratio k : 1; is called
section formula.
Reason: The line segment joining the points P(-3, 2) and Q(5, 7) is divided by the y-axis in the ratio is 3 : 5.



Sample Question Papers 65

Section - B

Section B consists of 5 questions of 2 marks each.

21. If a and B are the zeroes of the polynomial x* + 6x + k such that o — = 2, find the value of k.
OR

1 2
Find the zeroes of the quadratic polynomial 7y* ==y —= and verify the relationship between the zeroes and the
coefficients. 3 3
sin 90° 1

22. Evaluate: + .
cos45° cosec 30°

23. A cylinder, a cone and a hemisphere have same base and same height. Find the ratio of their volumes.

OR
A steel wire when bent in the form of a square encloses an area of 121 cm?. If the same wire is bent in the form of
a circle, then find the circumference of the circle.
24. Prove that the lengths of two tangents drawn from an external point to a circle are equal.

25. In the figure given below, BD and CE intersect each other at the point P. Is APBC ~ APDE? Why?

Section - C

Section C consists of 6 questions of 3 marks each.

26. Given that, +/5 is irrational, prove that 25 =3 is an irrational number.
27. Represent the following pair of linear equations graphically and hence comment on the condition of consistency
of this pair.

x—-5y = 6,2x-10y = 12.
OR

1 1
A fraction becomes 3 when 2 is subtracted from the numerator and it becomes > when 1 is subtracted from the

denominator. Find the fraction.

28. 1f ad # bc, then prove that the equation:
(@ + A% + 2(ac + bd)x + (¢ + d?) = 0 has no real roots.

29. A man in a boat moving away from a light house 100 m high takes 2 min to change the angle of elevation of the
top of the light house from 60° to 30°. Find the speed of the boat in metres per minute [use V3 = 1.732].

OR

Amit, standing on a horizontal plane, finds a bird flying at a distance of 200 m from him at an elevation of 30°.
Deepak standing on the roof of a 50 m high building, the angle of elevation of the same bird to be 45°. Amit and
Deepak are on opposite sides of the bird. Find the distance of the bird from Deepak.

30. In the given figure, OA x OB = OC x OD, show that /A = ZC and /B = /D.

4

A
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31. A game consists of tossing a coin three times and noting the outcome each time, if getting the same result in all the

32

33

34

tosses is a success, find the probability of losing the game.

Section - D

Section D consists of 4 questions of 5 marks each.

In a potato race, a bucket is placed at the starting point, which is 5 m from the first potato and the other potatoes
are placed 3 m apart in a straight line. There are 10 potatoes in the line (see figure).

= B ..

Each competitor starts from the bucket, picks up the nearest potato, runs back with it, drops it in the bucket, runs

back to pick up the next potato, runs to the bucket to drop it in, and she continues in the same way until all the
potatoes are in the bucket.

(i) What is the total distance the competitor has to run?

(ii) Which mathematical concept is used in the above problem?

OR

In a class test, the sum of Arun’s marks in Hindi and English is 30. He had got 2 marks more in Hindi and 3 marks
less in English, the product of the marks would have been 210. Find his marks in the two subjects.

Diagonals of a trapezium PQRS intersect each other at the point O, PQ || RS and PQ = 3RS.

Prove that APOS ~ AQOR.
OR

In the given figure, ZACB = 90° and CD L AB, prove that CD* = BD X AD.

C

A solid iron pole consists of a cylinder of height 220 cm and base diameter 24 cm, which is surmounted by another
cylinder of height 60 cm and radius 8 cm. Find the mass of the pole, given that 1 cm? of iron has approximately
8 g mass (use ® = 3.14).

35. Find the mode of the following frequency distribution:

Class interval f
25-35 7
35-45 31
45-55 33
55-65 17
65-75 11
75-85 1
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Section - E

Case study based questions are compulsory.

36. Read the following text and answer the following questions:
Your friend Veer wants to participate in a 200 m race. He can currently run that distance in 51 s and with each day

of practice it takes him 2 s less. He wants to do in 31 s.
e ™

(i) Write the given situation in A.P.
(ii) What is the minimum number of days, he needs to practice till his goal is achieved?
(iii) If nth term of an AR is given by
a, = 2n + 3, then find the common difference of A.P. 2
OR
Find the value of x, for which 2x, x + 10, 3x + 2 are three consecutive terms of an A.P.
37. Read the following text and answer the below questions:
In aroom, 4 friends are seated at the points A, B, C and D as shown in figure. Reeta and Meeta walk into the room
and after observing for a few minutes, Reeta asks Meeta.

10
9
8 .
k>
7
v 6
5
&5
" é C @
X ‘
2
D
1
1 2 3 4 5 6 7 8 9 10
Columns
(i) What is the position of Aand D ? 1
(ii) What is the distance between A and B ?
(iii) What is the equation of line CD ? 2
OR

What is the middle position of B and C ?

38. Read the following and answer the following questions:
An electrician has to repair an electric fault on the pole of height 5 m. He needs to reach a point 1.3 m below the
top of the pole to undertake the repair work (see figure).
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1>

607

(i) What is the length of BD ?
(ii) What should be the length of ladder, when inclined at an angle of 60° to the horizontal ?
(iii) How far from the foot of the pole should he place the foot of the ladder ?
OR
If the horizontal angle is changed to 30°, then what should be the length of the ladder ?



Sample Question Paper-9
Mathematics Standard (041)
Class-X

SOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.

Section - A

Section A consists of 20 questions of 1 mark each.

1. sand bare two positive integers such that the least prime factor of a is 3 and the least prime factor of b is 5, then least

prime factor of (a + b) is:
A) 3 (B) 5 (©)2 (D) 1

2. The smallest natural number by which 1200 should be multiplied, so that the square root of the product is a rational

number is:

(A)3 (B) 5 ()2 (D) 1
3. The zeroes of the quadratic polynomial > + 99x + 127 are:

(A) both positive (B) both negative

(C) one positive and one negative (D) both equal

4. 1fthe nth term of an A.P -1, 4, 9, 14.... is 129. Find the value of 1.
(A) 25 (B) 27 (C) 22 (D) 27

5. If the distance between the points (4, p) and (1, 0) is 5, then the value of p is:
(A) 4only (B) =4 (C) —4 only (D)0

6. The distance between the points (m, — n) and (- m, n) is:

(A) Vm® +n* units (B) m + n units (C) 2Vm?* +n* units (D) V2m? +2n* units
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7. In the given figure, if TP and TQ are the two tangents to a circle with centre O such that ~ POQ = 110°,

then £ PTQ is equal to:

(A) 60° (B) 70° (C) 80° (D) 90°

8. If A(4,-2), B(7,-2) and C(7, 9) are the vertices of a AABC, then AABC is:
(A) equilateral triangle (B) isosceles triangle

(C) right angled triangle (D) isosceles right angled triangle

9. Inthe given figure, if ZA = 90°, ZB = 90°, OB = 45 cm, OA = 6 cm and AP = 4 cm, then QB is:

e N
Q
A 9 B
4
N J
(A) 4cm (B) 3cm (C) 5cm (©)45cm

22
10. The volume of a right circular cylinder with base radius 7 cm and height 10 cm is: (use = 7)

(A) 1540 cm?® (B) 1500 cm® (C) 1478 cm? (C) 700 cm®

11. if the sum of the circumferences of two circles with radii R, and R, is equal to the circumference of a circle of radius

R, then:

(A) R{+R,=R

(B) Ri+R,>R

(€@ R +R,<R

(D) Nothing definite can be said about the relation among R;, R, and R

12. The diameter of a car wheel is 42 cm. The number of complete revolutions it will make in moving 132 km is:

(A) 10* (B) 10° (C) 10° (D) 10°

13. Consider the following frequency distribution:

Class 0-5 | 6-11 | 12-17 | 18-23 | 24-29
Frequency | 13 | 10 15 8 11
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the upper limit of the median class is:
(A)7 (B) 17.5 (©) 18 (D) 185
14. The length of a string between a kite and a point on the ground is 85 m. If the string makes an angle 6 with the

ground level such that tan 6 = %5 , then what is the height of a kite from the ground?

(A)75m (B) 79.41 m (C)80m (D) 72.5 m

15. Abag contains 12 red and 8 blue marbles. A marble is drawn at random. The probability of drawing a blue marble
is:

3 2 1
(A) 3 (B) 3 © 3 (D)1

16. The pair of equations x + 2y + 5 = 0 and -3x — 6y + 1 = 0 has:
(A) aunique solution (B) exactly two solutions

(C) infinitely many solutions (D) no solution
17. 1facot 6 + b cosec 6 = p and b cot 6 + a cosec 6 = g, then p* — ¢* =
(A) 2% - b* (B) 1 - a* Q)+ 12 (D)b-a
18. The probability that a non-leap year selected at random will contain 53 Sundays is:
(A) 2 (B) 2 © 3 (D) 2
7 7 7 7

DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)

(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)
(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.

19. Assertion: If a chord AB subtends an angle of 60° at the centre of a circle, then the angle between the tangents at
A and B is also 60°.

Reason: The length of the tangent from an external point P on a circle with centre O is always less than OP.

20. Assertion: The positive root of V3x*+6 =9 is 5.
Reason: If x = % and x = -3 are roots of the quadratic equation ax* + 7x + b = 0, then the value of 2 and b are 3 and
—6.

Section - B

Section B consists of 5 questions of 2 marks each.

21. If o and B are two roots of the quadratic polynomial 2x* + 2x + 1 then find the product and sum of the roots of the

polynomial.

22. PQis a tangent drawn from an external point P to a circle with centre O and QOR is the diameter of the circle. If
/POR = 120°, then find the measure of ZOPQ.
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R
Q
OR
In the given figure, if AB | | DC, find the value of x.

D, C

\ 4

23. In given figure, O is the centre of a circle. If the area of the sector OAPB is % times the area of the circle, then find

the value of x.

e 2
O
A B
\. P V.
24. Find the area of the sector of a circle of radius 6 cm whose central angle is 30° (take = = 3.14).
OR

If the areas of three adjacent faces of a cuboid are X, Y, and Z respectively, then find the volume of cuboid.

25. Prove that:
tan @ cotd

———+———=T1+secH cosecH
1-cotf 1-tan®

OR

Prove that: cot 6 + cosec 6 —1 _ 1 +'cos 0 .
cot @ —cosecH +1 sin @

Section - C
Section C consists of 6 questions of 3 marks each.
26. Three sets of English, Hindi and Sociology books dealing with cleanliness have to be stacked in such a way that

all the books are stored topicwise and the height of each stack is the same. The number of English books is 96, the
number of Hindi books is 240 and the number of Sociology books is 336.
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(i) Assuming that the books are of the same thickness, determine the number of stacks of English, Hindi and

Sociology books.

(ii) Which mathematical concept is used in the problem?

27.
28.

29
30

31

32.

33.

Find cif the system of equations cx + 3y + (3 —c¢) = 0; 12x + cy — ¢ = 0 has infinitely many solutions?

Rinku and his family were going for summer vacation to a hill station. They decide to travel in a train. The train
was running late by its expected time. The train covers a distance of 300 km at a uniform speed. If the speed of the
train is increased by 5 km/h, it takes 2 h less in journey. Find the original speed of the train.

OR
If the sum of first four terms of an A.P. is 40 and that of first 14 terms is 280. Find the sum of its first n terms.
Prove that: (sin 8 + cosec 6)> + (cos 6 + sec 6)?> = 7 + tan? 6 + cot? @
Prove that the tangents drawn at the ends of a diameter of a circle are parallel.

OR
Two right triangles ABC and DBC are drawn on the same hypotenuse BC and on the same side of BC. If AC and
BD intersect at P, prove that AP X PC = BP x DP.

Peter and Rina were playing the game. Peter throws two different dice together and finds the product of the two
numbers obtained. Rina throws a die and find a square of a number. Who has the better chance to get the number
25.

Section - D

Section D consists of 4 questions of 5 marks each.

A boat goes 30 km upstream and 44 km downstream in 10 h. In 13 h, it can go 40 km upstream and 55 km
downstream. Determine the speed of the stream and that of the boat in still water.

OR

Two poles of equal heights are standing opposite to each other on either side of the road, which is 80 m wide. From
a point between them on the road, the angles of elevation of the top of the poles are 60° and 30°, respectively. Find
the height of the poles and the distances of the point from the poles.

APQR is right angled at Q. QX L PR, XY L RQ and XZ L PQ are drawn. Prove that:

X7? = PZ x ZQ.
4 N\
R
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34. Inthe given figure, O is the centre of the circle with AC = 24 cm, AB = 7 cm and ZBOD = 90°. Find the area of the
shaded region.

OR
A right cylindrical container of radius 6 cm and height 15 cm is full of ice-cream, which has to be distributed to 10
children in equal cones having hemispherical shape on the top. If the height of the conical portion is four times its
base radius, find the radius of the ice-cream cone.

35. Find the mode of the following frequency distribution:

Class interval 25-30 30-35 35-40 40 -45 45-50 50 - 55

Frequency 25 34 50 42 38 14

Section - E

Case study based questions are compulsory.

36. A garden consists of 135 rose plants planted in certain number of columns. There are another set of 225 marigold
plants, which is to be planted in the same number of columns.

Read carefully the above paragraph and answer the following questions:
(i) What is the maximum number of columns in which they can be planted ? 2
OR
Find the total number of plants
(ii) Find the sum of exponents of the prime factors of the maximum number of columns in which they can be planted. 1
(iii) What is total numbers of row in which they can be planted 1

37. Places A and B are 100 km apart on a highway. One car starts from A and another car starts from B at the same
time. If the cars travel in the same direction at different speeds, they meet in 5 h. If they travel towards each other,
they meetin 1 h.

1] []]1
s I Sk
4—-‘ 4.

— %

—
. é
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75
(i) Assuming that the speed of first car and second car be # km/h and v km/h, respectively. 2
What is the relative speed of both cars while they are travelling in the same direction ?
OR
What is the relative speed of both cars while they are travelling towards each other ?
(i) What is the actual speed of first car? 1
(iii) What is the actual speed of other car? 1

38. Amit is planning to buy a house and the layout is given below. The design and the measurement has been made

such that areas of two bedrooms and kitchen together is 95 sq.m.

— WX —— D Y
5m Bedroom 1 LB Kitchen
T roomy
2m
| Living R
5m| Bedroom 2 R
*15m

Based on the above information, answer the following questions:

(i) Form the pair of linear equations in two variables from this situation. 2
OR
Find the length of the outer boundary of the layout.
(ii) Find the area of each bedroom and kitchen in the layout. 1
(iii) Find the area of living room in the layout. 1



Self Assessment Paper-1
Mathematics Standard (041)
Class-X

UNSOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.
Section - A
Section A consists of 20 questions of 1 mark each.
1. Whatis the HCF of 3000 and 525?

2.

3.

4.

5.

6.

7.

8.

(A) 75 (B) 25 (©) 55 (D) 35

On a morning walk, three persons step off together and their steps measure 40 cm, 42 cm and 45 cm respectively. The
minimum distance each should walk, so that each can cover the same distance in complete steps is:

(A) 2250 cm (B) 2520 cm (C) 2550 cm (D) 2050 cm
For what value of k, the roots of the equation 3x*— 10x + k = 0 are reciprocal of each other ?

10 1
(A)k=3 (B) k=10 (C)k=? (D)k:§

If the nth term of A.P. 12, 15, 18....... 99 is 99. Then value of 1 is equal to

(A) 20 (B) 40 (©) 30 (D) 35

The co-ordinates of a point A, where AB is the diameter of the circle with centre (-2, 2) and B is the point with
coordinates (3, 4) is:

(A) (7,0 (B) (-7,0) © G0 (D) (=5,0)

The centre of a circle whose end points of a diameter are (- 6, 3) and (6, 4) is:
7 7
(A) (8, -1) (B) (4, 7) © 05 ©) 4

The co-ordinates of the point which is reflection of point (-3, 5) in x-axis are:

(A) 3,5) (B) (3,-5) (©) (-3,-5) (D) (-3, 5)
In triangles ABC and DEE #B = ZE, ZF = ZC and AB = 3DE. Then, the two triangles are:

(A) congruent but not similar (B) similar but not congruent

(C) neither congruent nor similar (D) congruent as well as similar
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9. In the given figure, ‘O’ is the centre of circle, PQ is a chord and the tangent PR at P makes an angle of 50° with PQ,

then ZPOQ is equal to:
P
R
O
Q
\ 4

(A) 100° (B) 80° (C) 90° (D) 75°
10. (sec A + tan A) (1 -sin A) =

(A) sec A (B)sin A (C) cosec A (D) cos A
11. Area of the largest triangle that can be inscribed in a semi-circle of radius ‘7 units is:

A) 2 sq. units (B) %rz sq. units (C) 2#% sq. units (D) \/—2— ? sq. units
12. In aright circular cone, the cross-section made by a plane parallel to the base is a:

(A) circle (B) frustum of a cone (C) sphere (D) hemisphere
13. 1f P(A) denotes the probability of an event A, then:

(A)P(A) <0 (B)P(A) > 1 (Q0=PA)=1 (D)-1=PA)=1

14. 1f the perimeter of a circle is half to that of a square, then the ratio of the area of the circle to the area of the square
is:

(A)22:7 (B)11:7 ©)7:11 (D)7 :22
15. For the following distribution:
Class 0-5|5-10 | 10-15 15 - 20 20 - 25
Frequency 10 15 12 20 9
the sum of lower limits of median class and modal class is:
(A)15 (B) 25 (C) 30 (D) 35

16. The quadratic polynomial whose sum and product of the zeroes are % and % respectively is:

(A) %(4;52 - 12x +5) (B) % (16x* — 42x + 5) © %( 2 _42x + 5) (D) None of these

17. The exponent of 2 in the prime factorisation of 484 is:

A1 (B) 2 ©3 (D) 4
18. A vessel having 30 m® of water is emptied through two openings, one small and the other large. Water flows out

through the smaller opening at the rate of U m%h and through the larger one at the rate V m*h. Given that, 3U +

2V = 70 and that the vessel gets fully emptied in 1 hour, what is V?

(A) 10 m*h (B) 20 m%h (C) 30 m¥h (D) 50 m¥%h
DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)

(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)

(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.

19. Assertion (A): If the zeroes of a quadratic polynomial ax* + bx + ¢ are both positive, then a, b and c all have the
same sign.

Reason (R): If two of the zeroes of a cubic polynomial are zero, then it does not have linear and constant terms.
20. Assertion (A): If ' term of an A.P. is (211 + 1), then the sum of its first three terms is 15.

Reason (R): The sum of first 16 terms of the A.P. 10, 6, 2, ... is — 320.
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Section - B

Section B consists of 5 questions of 2 marks each.

21. Sumit is 3 times as old as his son. Five years later, he shall be two and a half times as old as his son. How old is

Sumit at present?

XA 2
22. Point A lies on the line segment XY joining X(6, — 6) and Y(- 4, — 1) in such a way that XY 5° If point A also lies

on the line 3x + k (y + 1) = 0, find the value of k.

23. In the given figure, PA and PB are tangents to a circle from an external point P such that PA = 4 cm and ZBAC

= 135°. Find the length of chord AB.

—

24. Two cubes each of volume 8 cm® are joined end to end, then what is the surface area of resulting cuboid.

OR

A solid metallic object is shaped like a double cone as shown in figure. Radius of base of both cones is same but

their heights are different. If this cone is immersed in water, find the quantity of water it will displace.

Ve

\ v

~

25. Find the value of (1 + tan? 6)(1 — sin 6)(1 + sin 6).
OR

If sin A + cos B = 1, A = 30° and B is an acute angle, then find the value of B.

Section - C

Section C consists of 6 questions of 3 marks each.

26. Prove that V2 is an irrational number.

27. Find the value(s) of k so that the pair of equations x + 2y = 5 and 3x + ky + 15 = 0 has a unique solution.

1
28. 1t m™ term of AP is — and n'" term is l , find the sum of first mn terms.
n

m
OR

How many terms of an A.P. 9,17, 25, .... must be taken to give a sum of 636 ?

3
29. Find A and Bif sin (A + 2B) = % and cos (A + 4B) = 0, where A and B are acute angles.

B B

B B
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30.

31.

32

33.

34.

Prove that the parallelogram circumscribing a circle is a rhombus.
OR
If a circle touches the side BC of a triangle ABC at P and extended sides AB and AC at Q and R, respectively, prove
1
that AQ = > (BC + CA + AB).
A child has a die whose six faces show the letters as shown below:

The die is thrown once. What is the probability of getting (i) A, (ii) C ?

Section - D

Section D consists of 4 questions of 5 marks each.

Ajourney of 192 km from a town A to town B takes 2 hours more by an ordinary passenger train than a super fast
train. If the speed of the faster train is 16 km/h more than the passenger train, find the speed of the faster and the
passenger train.

OR
The total cost of a certain length of a piece of cloth is ¥ 200. If the piece was 5 m longer and each metre of cloth costs
% 2 less, the cost of the piece would have remained unchanged. How long is the piece and what is its original rate
per metre ?

In AABC, AD is a median and O is any point on AD. BO and CO on producing meet AC and AB at E and F
respectively. Now AD is produced to X such that OD = DX as shown in figure.

Prove that:
@) EF || BC (ii) AO : AX = AF : AB
The dimensions of a solid iron cuboid are 4.4 m X 2.6 m X 1.0 m. It is melted and recast into a hollow cylindrical

pipe of 30 cm inner radius and thickness 5 cm. Find the length of the pipe.
OR

In the given figure, OACB is a quadrant of a circle with centre O and radius 3-5 cm. If OD = 2 cm, find the area of
the shaded region.

-
A
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35. Find the unknown values in the following table:

Class Interval Frequency Cumulative Frequency
0-10 5 5
10-20 7 X
20-30 X, 18
30 - 40 5 X3
40 - 50 Xy 30

Section - E

Case study based questions are compulsory.

36. Read the following text and answer the following questions on the basis of the same:

Raj and Ajay are very close friends. Both the families decide to go to Ranikhet by their own cars. Raj’s car travels at
a speed of x km/h while Ajay’s car travels 5 km/h faster than Raj’s car. Raj took 4 hours more than Ajay to complete

the journey of 400 km.

(i) What will be the distance covered by Ajay’s car in two hours?

(ii) What is the quadratic equation for the speed of Raj’s car?
(iii) How much time taken by Ajay to travel 400 km?

What is the speed of Ajay’s car

OR

37. The weights (in kg) of 50 wrestlers are recorded in the following table:

Weight (in kg)

100-110

110 -120

120 -130

130 -140

140 - 150

No. of Wrestlers

4

14

21

8

3

.

(i) What is the upper limit of modal class.
(i) What is the mode class frequency of the given data.

(iiiy How many wrestlers weights have more than 120 kg weight ?

What is the class mark for class 130 — 140 ?

OR

[y
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38. ABCD is a playground. Inside the playground a circular track is present such that it touches AB at point B, BC at
Q,CD atR and DA atS.

r

L Q

See the above figure and give answer of the following questions:
(i) Calculate the value of DSIf DR = 5 m.
(ii) Find the length of AS.
(iii) Find the length of PB is.
OR
What is the diameter of given circle?

Finished Solving the Self Assessment Papers?
Its time to evaluate yourself ?
Scan the QR below & mention your unique code given on the back cover of this book.
You will gain access to all the solutions you want!

SCAN THE CODE
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Self Assessment Paper-2
Mathematics Standard (041)
Class-X

UNSOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each

(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.

(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.

(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E

(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.

Section - A

Section A consists of 20 questions of 1 mark each.

1. The LCM of 6,72 and 120 is:
(A) 360 (B) 6 (C) 51840 (D) 720

2. If one of the zeroes of a quadratic polynomial of the form x? + ax + b is the negative of the other, then it
(a) has no linear term and the constant term is negative.
(b) has no linear term and the constant term is positive.
(c) can have a linear term but the constant term is negative.

(d) can have a linear term but the constant term is positive.

3. Ifnisan even prime number, then 2(7n + 8n) ends with:

(A)1 (B) 4 (©)2 (D)6

4, 1f % is a root of the equation x> + kx — % =0, then the value of k is:
(4)2 (B) -2 © 5 o) -
2 2

5. The distance of the point (- 4, - 7) from the y-axis is:
(A) 14 units (B) 7 units (C) 4 units (D) 8 units
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6. From a point P which is at a distance of 13 cm from the centre O of a circle of radius 5 cm, the pair of tangents PQ
and PR to the circle are drawn. Then the area of the quadrilateral PQOR is:

(A) 60 cm? (B) 65 cm? (C) 30 cm? (D) 32.5 cm?
7. The area of the square that can be inscribed in a circle of radius 8 cm is:

(A) 256 cm? (B) 128 cm? (C) 642 cm? (D) 64 cm?
8. Volumes of two spheres are in the ratio 64 :27. The ratio of their surface areas is:

(A)3:4 (B)4:3 (©)9:16 (D)16:9

9. When a die is thrown, the probability of getting an odd number less than 3 is:

*) £ ®) 5 © 1 (D)0

10. The base BC of an equilateral AABC lies on the Y-axis. The co-ordinates of C are (0, -3). If the origin is the mid-point
of the base BC, what are the co-ordinates of A and B?
(A)4 (J5,0)- B0 3) (B)A(3 |3 ,0), BG,0)
() A(x3 V3, 0), B, 3) (D) A(-+/3,0), B3, 0)

11. If Ois centre of a circle, PQis a chord and the tangent PR at P makes an angle of 50° with PQ, then ZPOQ is:

-

P
R
o
o Q
v
(A) 80° (B) 50° (C) 100° (D) 40°
12. The distance between the points (a cos 0 + b sin 6, 0) and (0, a sin 6 —b cos 6), is:
(A) 2% + b units (B) 2% — b* units (C)Va? +b* units (D) Va? —b* units
13. The value of 1 .
tan6 +cotd
(A) cos Osin 0 (B) sec 6sin 6 (C) tan O cot 0 (D) sec 6 cosec 0

14. A plumbline (Sahul) is the combination of:
(A) a cone and a cylinder (B) a hemisphere and a cone

(C) frustum of a cone and a cylinder (D) sphere and cylinder
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\, y
15. For the following distribution:
Marks Number of students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80

16. The common difference of the A.P. —,

the modal class is:
(A)10-20 (B) 20 - 30 (C) 30-40 (D) 50 - 60
1 1-6g 1-12q s

3" 37 " 3q

(A)-1 (B) -2 ©1 (D)2

17. If the height of a vertical pole is /3 times the length of its shadow on the ground, then the angle of elevation of

the Sun at that time is:

(A) 30° (B) 60° (C) 45° (D) 75°

18. Aright circular cylinder of radius  cm and height i cm (where i > 2r) just encloses of sphere of diameter:

(A) rcm (B) 2r cm (C) hcm (D) 2h cm

DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).

Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)
(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)
(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.

19. Assertion (A): The ordinate of a point A on y-axis is 5 and B has coordinates (-3, 1). Then the length of AB is 5

units.

Reason (R): The point A(2, 7) lies on the perpendicular bisector of line segment joining the points P(6, 5) and Q(0, —4).

20. Assertion (A): If in two right triangles, one of the acute angles of one triangle is equal to an acute angle of the other

triangle, then triangles will be similar.

Reason (R): If the ratio of the corresponding altitudes of two similar triangles is %, then the ratio of their areas is g
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Section - B

Section B consists of 5 questions of 2 marks each.

21. A takes 6 days less than B to do a work. If both A and B working together can do it in 4 days, how many days will
B take to finish it?

22. In AABC, DE || BC, find the value of x.

A4

23. The diameter of a wheel is 1.26 m. What is the distance covered in 500 revolutions?

24
24. In what ratio does the point (ﬁ' y) divide the line segment joining the points P (2,—2) and Q (3, 7)? Also find the

value of y.
OR

Find the ratio in which the line 2x + 3y — 5 = 0 divides the line segment joining the points (8, — 9) and
(2, 1). Also, find the co-ordinates of the point of division.

11cosO —7sin @

25. If 4 cos 6 = 11 sin 6, find the value of -
11cosf +7sin O

OR

The angle of elevation of the top of a chimney from the foot of a tower is 60° and the angle of depression of the foot
of the chimney from the top of the tower is 30°. If the height of tower is 40 m, find the height of smoke emitting
chimney. According to pollution control norms, the minimum height of a smoke emitting chimney should be 100 m.

Section - C

Section C consists of 6 questions of 3 marks each.

26. Prove that 2+5+/3 is an irrational number, given that V3 is an irrational number.

27. Solve the following pair of equations:

2 \/7—2and \/* =-1.

28. A part of monthly hostel charge is fixed and the remaining depends on the number of days one has taken food in
the mess. When Swati takes food for 20 days, she has to pay ¥ 3,000 as hostel charges whereas Mansi who takes
food for 25 days has to pay ¥ 3,500 as hostel charges. Find the fixed charges and the cost of food per day.

OR
If the pth term of an A.P. is g and q™ term is p, prove that its n'™ term is (p + g — ).

1
29. Ifsec 0= x+4—,x¢0,ﬁnd(sec9+tan9).
X
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30. In the given figure, XY and XY’ are two parallel tangents to a circle with centre O and another tangent AB with
point of contact C, is intersecting XY at A and X’ Y” at B. Prove that ZAOB = 90°.

X P A Y

f —
< 1 —>

OI

In the given figure, AABC ~ APQR. Find the value of y + z.

0 B
3 6 z 8

30° O\
p v R & IV

31. Ruhi's father organised a magic show in her birthday party. Various magics by magician are shown using coloured
balls. Magician has a bag. That bag contains 15 white and some black balls. If the probability of drawing a black ball
from the bag is thrice that of drawing a white ball, find the number of black balls in the bag.

Section - D
Section D consists of 4 questions of 5 marks each.
32. The angle of depression of two ships from an aeroplane flying at the height of 7500 m are 30° and 45°. If both the
ships are in the same line and one ship is exactly behind the other, find the distance between the ships.
OR

From the top of a tower, 100 m high, a man observes two cars on the opposite sides of the tower and in
same straight line with its base, with angles of depression 30° and 45°. Find the distance between the cars.

[Take /3 = 1.732]

33. In figure AB is a chord of length 8 cm of a circle of radius 5 cm. The tangents to the circle at A and B intersect at P
Find the length of AP

34. A toy is in the form of a cone of radius 3.5 cm mounted on a hemisphere of same radius on its circular face. The
total height of the toy is 15.5 cm. Find the total surface area of the toy.
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OR

22
Find the area of the segment shown in figure, if radius of the circle is 21 cm and ZAOB = 120° [Use n= 7)

\ v

35. The median of the following data is 525. Find the values of x and y if the total frequency is 100.

Class Interval | 0100 | 100 —200 | 200 —300 | 300-400 | 400-500 | 500 -600 | 600— | 700— | 800—- | 900 -
700 | 800 900 1000

Frequency 2 5 X 12 17 20 y 9 7 4

Section - E

Case study based questions are compulsory.

36. Your elder brother wants to buy a car and plans to take loan from a bank for his car. He repays his total loan of ¥
1,18,000 by paying every month starting with the first instalment of ¥ 1000. If he increases the instalment by ¥ 100

every month, answer the following:
(

(i) What is the amount paid by him in 30th instalment?
(ii) The amount paid by him in 30 instalments is:
(iiii) What is the amount paid in last instalment, if total instalments are 40
OR
What is the ratio of the 1st instalment to the last instalment.
37. There is a circular filed of radius 5 m. Kanabh, Chikoo and Shubhi are playing with ball, in which Kanabh and
Chikoo are standing on the boundary of the circle. The distance between Kanabh and Chikoo is 8 m. From Shubhi
point S, two tangents are drawn as shown in the figure. Give the answer of the following questions.
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(i) What is the relation between the lengths of SK and SC ?
(i) What is the length (distance) of OR? 2
OR
The sum of angles SKR and OKR.
(iii) Find the distance between Kanabh and Shubhi. 1

38. To enhance the reading skills of grade X students, the school nominates you and two of your friends to set up a
class library. There are two sections- section A and section B of grade X. There are 32 students in section A and 36
students in section B.

(i) Whatis the minimum number of books you will acquire for the class library, so that they can be distributed equally

among students of Section A or Section B? 1
(ii) If the product of two positive integers is equal to the product of their HCF and LCM is true then, find HCF (32, 36).
2

OR

Expressed 36 as a product of its primes.
(iii) If p and q are positive integers such that p = ab* and q = a’h, where a, b are prime numbers, then the LCM (p, g). 1

Finished Solving the Self Assessment Papers?
Its time to evaluate yourself ?
Scan the QR below & mention your unique code given on the back cover of this book.
You will gain access to all the solutions you want!

SCAN THE CODE
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Self Assessment Paper-3
Mathematics Standard (041)
Class- X

UNSOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.
Section - A
Section A consists of 20 questions of 1 mark each.
1. HCF of 96 and 404 s:
(A)4 (B) 32 (C) 96 (D) 404
2. Product of two numbers is equal to
(A) Lem (B) giel (C) LCM x HCF (D) (LCM X HCF)*
HCF LCM
3. If a pair of linear equations is consistent, then the lines will be:
(A) parallel (B) always coincident
(C) intersecting or coincident (D) never intersecting
4. The sum of first 8 multiplies of 3 is:
(A) 110 (B) 108 (©) 112 (D) 120
5. If the point C (k, 4) divides the join of points A(2, 6) and B (5, 1) in the ratio 2 : 3, then the value of k is:
28 16 8
A) 16 B) — C) — D) —
() (B) ~ © - (D)
6. If the angle between two tangents drawn from an external point P to a circle of radius ‘a’ and centre O, is 60°, then length

of OP is:

(A)a (B) 2a (C) 3a (D) 4a
. In the given figure, DE || BC. The length of side AD, given that AE = 1.8 cm, BD = 7.2 cm and CE = 5.4 cm is:
A
1.8 cm
D E
7.2cm
5.4 cm
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(A) 3.6 cm (B) 2.4 cm (C)44cm (D) 6.8 cm
8. The co-ordinates of the point which is reflection of point (- 4, 7) is x-axis; is:
A& -7) (B) (4,7) ©)(-4,-7) (D) (-4,7)
9. 5sec?A -5 tan® A is equal to
(A)1 (B)5 ©8 (D)0
10. The area of the circle that can be inscribed in a square of side 6 cm is:
(A) 36n cm? (B) 18n cm? (C) 127 cm? (D) 9n cm?®
11. The radius of solid sphere is r cm. It is divided into two equal parts. Find the whole surface of two parts.
P qual p p
(A) 21/ (B) 3nr? (C) 6nr? (D) nr?
12. AOBCisa rectangle whose three vertices are vertices A (0, 3), O (0, 0) and B (5, 0). The length of its diagonal is:
(A) 5 units (B) 3 units (C) /34 units (D) 4 units

13. In the formula x=a+ M for finding the mean of grouped data d’s are the deviations from a of:

(A) lower limits of the classes (B) upper limits of the classes
(C) mid-points of the classes (D) frequencies of the class marks

14. Two cubes have their volumes in the ratio 1 : 64. The ratio of their surface areas is:
(A)1:9 (B)1:4 (©1:8 (D)1:16
15. Romy is blind folded and asked to pick one ball from each of the jars.

N
Jar1 Jar 2 Jar 3
0000 000 0000
4 red balls 3 red balls 4 red balls
4 green balls 3 green balls 2 green balls
The chance of Romy picking a red ball is same in:
(A)jars2and 3 (B)jars 1 and 3 (C)jars1and 2 (D) all the three jars
16. Which of the following equations has not 2 as a root?
(A)x*-4x+5=0 (B)x*+3x-12=0 (Q22-7x+6=0 (D)3x*-6x-2=0
17. The 21% term of the A.P. —4%, 3, — 1%, ..... is:
N 3 5 51 o 5 o 5
(&) ®) - © D)
18. sin%30° + tan®45° is equal to:
1 5 3
A) — B) — 01 D) —
A) ®) © ©) ;

DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)

(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)

(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.
19. Assertion (A): The length of the tangent drawn from a point 8 cm away from the centre of circle of fadius 6 cm is

2\/7 cm.

Reason (R): If the angle between two radii of a circle is 130°, then the angle between the tangents at the end points
of radii at their point of intersection is 50°.

20. Assertion (A): Cot A is the product of Cot and A.
Reason (R): The value of sin6 increases as 0 increases.
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Section - B

Section B consists of 5 questions of 2 marks each.

21. Ashima plays a game with her friend. She asked to assume any two digits number then follow this instruction as
seven times a two digit number is equal to four times the number obtained by reversing the order of its digits. If

the difference of the digits is 3, determine the number that she has assumed.

22. Find the ratio in which the y-axis divides the line segment joining the points (- 1, — 4) and (5, — 6). Also, find the co-
ordinates of the points of intersection.

23. In the figure, AB and CD are common tangents to two circles of unequal radii. Prove that AB = CD.

A

C

24. A solid metallic cuboid of dimensions 9 m X 8 m X 2 m is melted and recast into solid cubes of edge
2 m. Find the number of cubes so formed.
OR

22
In the given figure, find the perimeter of the sector of a circle with radius 10.5 cm and of angle 60°. (Take n= - )

A B

25. Iftan 0 =

’

-

cosec? 0 —sec? 0

(i) Evaluate: (ii) Verify the identity: sin? @ + cos? 6 = 1.

cosec? @ +sec?
OR

A vertical tower stands on horizontal plane and is surmounted by a vertical flag-staff of height 6 m.
The angles at a point on the bottom and top of the flag-staff with the ground are 30° and 45° respectively. Find
the height of the tower.

(Take \3 = 1.73)

Section - C

Section C consists of 6 questions of 3 marks each.

26. In which quadrant lies the point which divides the line segment joining the points (8, — 9) and

(2,3)in ratio 1 : 2 internally ?
27. If a and B are the zeroes of polynomial P(x) = 3x> + 2x + 1, find the polynomial whose zeroes are —% and
+o
1-p
1+ °

28. The ratio of the length of a vertical rod and the length of its shadow is 1 : 3. Find the angle of elevation of the
sun at that moment ?
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OR

During the Sunset, shadow of the tower increases. The shadow of a tower at is three times as long as its shadow
when the angle of elevation of the Sun is 60°. Find the angle of elevation of the Sun at the time of the longer
shadow.

tan® A cosec*A _ 1
tan?A-1 sec* A—cosec’A 1-2cos® A
30. In the given figure, ABC is a right angled triangle at /B = 90°. D is the mid-point of BC.
Show that AC? = AD? + 3CD>.

29. Prove that

A

B D C

OR

In the given figure, a circle is inscribed in a AABC having sides BC = 8 cm, AB = 10 cm and AC = 12 cm.
Find the length BL, CM and AN.

4 N

M 12cm
10 cm N

< 8 cm
\ y

v

31. A dieis thrown once. Find the probability of getting a number which (i) is a prime number,
(ii) lies between 2 and 6.

Section - D

Section D consists of 4 questions of 5 marks each.

32. Speed of aboat in still water is 15 km/hr. It goes 30 km upstream and returns back at the same point in 4 hours 30 minutes.
Find the speed of the stream.

OR

Two taps running together can fill a tank in 3% hours. If one tap takes 3 hours more than the other to fill the tank,

than how much time will each tap take to fill the tank?

33. In the given figure, if AABC ~ DEF and their sides of the given figure lengths (in cm) are marked along them, then
find the lengths of sides of each triangle.

201 3x 18 6x

B 2x+2 C E 3x+9 F
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34. In arain water harvesting system, the rain water from a roof 22 m x 20 m drains into a cylindrical tank having diam-
eter of base 2 m and height 3.5 m. If the tank is full, find the rainfall in cm. Write your views on water conservation.

OR

Rohan wants to renovate his room. He calls an architect for this work to measure the room. The length, breadth
and height of a room are 8m 50 cm; 6m 25 cm and 4 m 75 cm respectively. He wants to put the longest rod that can

measure the dimensions of the room exactly.

35. The table below shows the daily expenditure on food of 25 households in a locality. Find the mean daily expenditure

on food.

Daily expenditure (in ) 100 - 150 150 - 200 200 - 250

250 - 300

300 -350

Number of households 4 5 12

2

2

Section - E

Case study based questions are compulsory.

36. A horse is tied to a peg at one corner of a square shaped grass field of sides 15 m by means of a 5 m long rope (see

the given figure).

(i) What is the area of the grass field?
(i) What would be the area of part of the field in which the horse can graze.
(iii) What would be the grazing area if the rope were 10 m long instead of 5 m.
OR
Calculate the increase area in grazing if the rope were 10m long instead of 5m.

37. Ayush Starts walking from his house to office. Instead of going to the office directly, he goes to a bank first, from

there to his daughter's school and then reaches the office.

(Assume that all distances covered are in straight lines). If the house is situated at (2, 4), bank at (5, 8), school at

(13, 14) and office at (13, 26) and coordinates are in km.
s y
7N (13, 14)
](35’ 8) Daughter's

ank school
House

7‘\ Office At

2, 4) (13, 26) {¢4!

N

(i) What is the distance between house and bank?
(ii) What is the distance between Daughter's School and bank?
OR
What is the distance between house and office?
(iii) What is the total distance travelled by Ayush to reach the office?

=y
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38. Authority wants to construct a slide in a city park for children. The slide was to be constructed for children below
the age of 12 years. Authority prefers the top of the slide at a height of 4 m above the ground and inclined at an
angle of 30° to the ground.

Based on the following figure related to the slide answer the questions:
A

B

(i) The distance of AB is: 1

(ii) The value of sin® 30° + cos? 60° is: 2
OR

1
IfcosA = b then the value of 12 cot? A — 2 is:

(iii) In the given figure, the value of (sin C X cos A) is: 1

Finished Solving the Self Assessment Papers?
Its time to evaluate yourself ?
Scan the QR below & mention your unique code given on the back cover of this book.
You will gain access to all the solutions you want!
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Self Assessment Paper-4
Mathematics Standard (041)
Class-X

UNSOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.
Section - A
Section A consists of 20 questions of 1 mark each.
1. 1fp=2* x 3 x 5* x 9, then the number of consecutive zeroes in p, where p is a natural number; is:
p p p
(A) 2 (B)3 (©)4 (D)5
2. 5—- J3isa
(A) composite number (B) rational number (C) irrational number (D) none of these
3. If the product of zeroes of the polynomial f(x) = % — 8x + ks 20, then the value of k is:
p poly
(A)20 (B) 30 (©)40 (D) 60
4. The pair of equations y = 0 and y = — 7 has:
(A) one solution (B) two solutions (C) infinitely many solutions (D) no solution
5. A line intersects the y-axis and x-axis at the points P and Q respectively. If (2, - 5) is the mid-point of PQ, then the
coordinates of P and Q are:
(A) P (0,-10), Q4, 0) (B) P (-10,0),Q(0,4) (C) P (0,-10),Q (0, 4) (D) P (-10,0),Q (4,0)
. the points A(4, 3) an x, b) are on the circle with centre , 3), then the value of x is:
6. If the points A(4, 3) and B he circle with O(2, 3), then the value of
(A)3 (B) 4 01 (D)2
« Adcircle touches all the four sides of a quadrilatera . Then + is equal to
7. Acird hes all the f des of a quadril 1 ABCD. Then AB + CD is equal
(A) AD-BC (B) BC-AD (C) AD + BC (D) (AD +BC)?
8. ABCis an isosceles triangle right angled at C with AC = 4 cm. The length of AB is:
glerig g gt

(A) 442 cm (B) 3v2 cm (O)5cm (D) 5v2 cm
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9. Ifatower 30 m high, casts a shadow 10/3m long on the ground, then angle of elevation of Sun is:

(A) 60° (B) 30° (C) 90° (D) 45°

10. Points A(-1, y) and B(5, 7) lie on a circle with centre O(2, -3y). The values of y are:

11.

(A)1,-7 (B)-1,7 ©2,7 (D) -2, -7

Two coins of diameter 2 cm and 4 cm respectively are kept one over the other as shown in the figure, then the
area of the shaded ring shaped region in square cm is

(A) 3msq cm (B) 4mt sq cm (C) 2r sq cm (D) 5m sq cm
12. A bag contains 3 red and 5 black ball. A ball is drawn at random from the bag, The probability that the drawn ball is not
red is:
1 3 5
A) — B) — C — D)1
(A) 3 (B) 3 © 3 (D)

13.

It is proposed to build a single circular park equal in area to the sum of areas of two circular parks of diameters 16
m and 12 m in a locality. The radius of the new park would be:

(A)10m (B) 15m (©)20 m (D) 24 m

14. A dice is rolled twice. The probability that 5 will not come up either time is:

15.

11 1 13 25
A) — B) — ) = D) — [A]1]
(A) = (B) < ()36 (D) 2 &
A medicine-capsule is in the shape of a cylinder of diameter 0.5 cm with two hemispheres stuck to each to its ends.
The length of entire capsule is 2 cm. The capacity of the capsule is:

(A) 0.36 cm® (B) 0.35 cm® (C) 0.34 cm® (D) 0.33 cm?®

16. The angle of depression of a car, standing on the ground, from the top of a 75 m high tower, is 30°. The distance of

the car from the base of the tower (in m.) is:

(A) 253 (B) 50/3 Q) 753 (D) 150

17. Aruna has only % 1 and % 2 coins with her. If the total number of coins that she has is 50 and the amount of money
with their is ¥ 75, then the number of ¥ 1 and ¥ 2 coins are, respectively ...................... and ..., .
(A) 20, 30 (B) 25, 25 (C) 10, 40 (D) 15,35

18. Two dice are thrown simultaneously. The probability of getting a total of at least 10 is:

1 5 1 1
(A) 5 (B) - © ¢ (0) =

DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)
(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)
(C) Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.
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19. Assertion (A): In a right circular cone, the cross-section made by a plane parallel to the base is a circle.
Reason (R): If the volume and the surface area of a solid hemisphere are numerically equal, then the diameter of
hemisphere is 9 units.
20. Assertion (A): HCF of two or more numbers
= Product of the smallest power of each common prime factor, involved in the numbers.
Reason (R): The HCF of 12, 21 and 15 is 3.

Section - B

Section B consists of 5 questions of 2 marks each.

21. 1f the sum of first # terms of an A.P. is 22 then find its 10™ term.

22. The line segment joining the points A(2, 1) and B (5, - 8) is trisected at the points P and Q such that P is nearer to
A.If P also lies on the line given by 2x — y+ k = 0, find the value of k.

23. Prove that the tangents drawn at the end points of a chord of a circle make equal angles with the chord.

24. A solid sphere of radius r is melted and recast into the shape of a solid cone of height r. Find the radius of the base
of a cone.

OR
The radii of two cylinders are in the ratio 2 : 3 and their heights are in the ratio 5 : 3, find the ratio of their volumes.
25. Evaluate:  tan®30° sin 30° + cos 60° sin® 90° tan? 60° — 2 tan 45° cos” 0° sin 90°
OR

If a cosO+ b sin® = m and a sin@ — b cos6 = n, prove that m? + n® = a* + b?

Section - C

Section C consists of 6 questions of 3 marks each.

26. Prove that ﬁ is an irrational number.

27. If the equation (1 + m?) x* + 2mcx + ¢ —a* = 0 has equal roots then show that ¢* = a? (1 + m?).

28. How many terms of the Arithmetic progression 45, 39, 33, ... must be taken so that their sum is 180? Explain the
double answer.
OR
)th

1 1
If the m'™ term of an A.Bis = and n" term is — , then show that its (mn)™ term is 1.

n m
29. Two trees of height a and b are p meters apart.
& p p
(i) Prove that the height of the point of intersection of the lines joining the top of each tree to the foot of the opposite

trees is given by m.

atb
(ii) Which mathematical concept is used in this problem?

30. Xis a point on the side BC of AABC. XM and XN are drawn parallel to AB and AC respectively meeting AB in N
and AC in M. MN produced meets CB produced at T. Prove that TX? =TBxTC.

OR
In the given figure, O is the centre of the circle. Determine AAPC, if DA and DC are tangents and AADC = 50°.

A

4
\
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31.

32.
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Two friends are playing a game with a die. One of them throws a die twice. Find the probability that
(i) 5 will come up at least once.
(ii) 5 will not come up either time.

Section - D

Section D consists of 4 questions of 5 marks each.

A man observes a car from the top of a tower, which in moving towards the tower with a uniform speed. If the
angle of depression of the car changes from 30° to 45° in 12 min, find the time taken by the car now to reach the
tower.

OR
An observer finds the angle of elevation of the top of the tower from a certain point on the ground

as 30°. If the observer moves 20 m towards the base of the tower, the angle of elevation of the top
increased by 15° find the height of the tower.

33. In the given figure, PA and PB are tangents to a circle from an external point P such that PA = 4 cm and ZBAC

34.

35.

36.

= 135°. Find the length of chord AB.
s N\

\,

In a hospital, used water is collected in a cylindrical tank of diameter 2 m and height 5 m. After recycling, this
water is used to irrigate a park of hospital having length 25 m and breadth 20 m (provided no water is absorbed by
land). If tank is filled completely then what will be the height of standing water used for irrigating the park. Write
your views on recycling of water.

OR
A chord PQ of a circle of radius 10 cm subtends an angle of 60° at the centre of circle. Find the area of major and
minor segments of the circle.

Consider the following frequency distribution of the heights of 60 students of a class.

Heights (in cm) No. of students
150-155 15
155-160 13
160-165 10
165-170 8
170-175 9
175-180 5

Find the upper limit of the median class in the given data.

Section - E

Case study based questions are compulsory.

Basketball and soccer are played with a spherical ball. Even though an athlete dribbles the ball in both sports, a
basketball player uses his hands and a soccer player uses his feet. Usually, soccer is played outdoors on a large
field and basketball is played indoor on a court made out of wood. The projectile (path traced) of soccer ball and
basketball are in the form of parabola representing quadratic polynomial.
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(i) What is the shape of the path ? 1
(ii) Write the general solution for ax* + bx + ¢ = 0 1
(iii) Observe the following graph and answer
4
1l _ll_
I
1, T
o A Frp 34
T ) T I o0 T
1 JT
T |
i
e= N
\ ' y
In the above graph, how many zeroes are there for the polynomial? 2

OR

What will be the expression of the polynomial?
37. Thereis a triangular playground as shown in the below figure. Many Children and people are playing and walking

in the ground.
4 N\
A
g
o
A
H
B (Bx-1) cm C
\, v

As we see in the above figure of right angled triangle playground, the length of the sides are 5x cm and (3x — 1) cm

and area of the triangle is 60 cm?.
(i) Find the value of x. 1
(ii) Find the length of AB. 2
OR
Find the length of AC.

(iii) Calculate the perimeter of AABC. 1
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38. A The Great Stupa at Sanchi is one of the oldest stone structures in India, and an important monument of Indian
Architecture. It was originally commissioned by the emperor Ashoka in the 3rd century BCE. Its nucleus was a
simple hemispherical brick structure built over the relics of the Buddha. It is a perfect example of combination of

2
solid figures. A big hemispherical dome with a cuboidal structure mounted on it. (Take = 7)

(i) Calculate the volume of the hemispherical dome if the height of the dome is 21 m. 1
(ii) Find the Volume of Sphere if radius is 7 meter.
OR

Calculate the total surface area of the combined figure i.e. hemispherical dome with radius 14 m and cuboidal
shaped top with dimensions 8 m X 6 m X 4 m is

(iii) Calculate he volume of the cuboidal shaped top is with dimensions mentioned in question ii (OR). 1

Finished Solving the Self Assessment Papers?
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Self Assessment Paper-9
Mathematics Standard (041)
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UNSOLVED

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

(i)  This Question Paper has 5 Sections A-E.
(ii)  Section A has 20 MCQs carrying 1 mark each
(iii) ~ Section B has 5 questions carrying 02 marks each.
(iv)  Section C has 6 questions carrying 03 marks each.
(v)  Section D has 4 questions carrying 05 marks each.
(vi) Section E has 3 case based integrated units of assessment (04 marks each) with sub-parts of the values of 1, 1 and 2 marks
each respectively.
(vii)  All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of 2 marks
has been provided. An internal choice has been provided in the 2 marks questions of Section E
(viii)  Draw neat figures wherever required. Take © = 22/7 wherever required if not stated.

Section - A

Section A consists of 20 questions of 1 mark each.

1. The HCF of 18,21 and 27 is:

(A)7 (B) 6 ©9 (D)3

2. Ifx=25%x71y=22x%x32%X5andz=23n x52and LCM (x, v, z) = 2° x 3% x 52 X 7, then n is equal to
y ¥ q

(A)2 (B)3 (©) 4 (D)5
3. How many zeroes does (x — 1) (x + 2) have ?

(A) 0 (B) 1 (©)2 (D)3
4. The pair of linear equations

3—x+5—y=7 and 9x + 10y = 14 is:

2 3
(A) consistent (B) inconsistent
(C) consistent with one solution (D) consistent with many solutions

5. The distance of the point P(3, 5) from the x-axis is:

(A)1 (B)5 ©3 (D)-5
6. Ifthe point P(k, 0) divides the line segment joining the points A(3, — 3) and B(- 5, 2) in the ratio 2 : 3, then the value
of k is:
1 1
(A) 4 (B)5 © 5 (D) 5

7. The distance between the points A(0, 4) and B(0, - 3) is:
(A) 7 units (B) 5 units (C) 4 units (D) 3 units
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8. 1If figure, DE || BC. Find the length of side AD, given that AE = 0.8 cm, BD = 7.8 cm and CE = 4.8 cm.

(A)2.4 cm (B) 1.6 cm (C)2.8cm (D) 1.3 cm
9. In triangles ABC and DEF, /B = ZE, Z/F = ZC and AB = 4DE. Then, the two triangles are:

(A) congruent but not similar (B) similar but not congruent

(C) neither congruent nor similar (D) congruent as well as similar

10. ifsino = 1 , then the value of tan® 0 + cot? 0s:

V2

(A)3 (B) 5 (©)2 (D) 5
11. 1f the probability of winning a game is 0.03, then the probability of losing it; is:
P y gag P y &
(A) 0.93 (B) 0.97 (C) 0.95 (D) 0.96
12. 2.2 dm® of copper is to be drawn into a cylindrical wire of diameter 0.50 cm, the length of wire is:
(A)112m (B) 112 dm (C) 112 cm (D) 11.2m
13. The radius of two cylinders are in the ratio of 2 : 3 and their heights are in the ratio of 5 : 3, then the ratio of their
volumes is:
(A)10:17 (B) 20: 27 (C)17:27 (D) 20:37
14. Class marks for the class interval 70 — 80 is:
(A) 65 (B) 75 (C) 85 (D) 70
15. If the total surface area of a right circular cone of slant height 13 cm is 901 cm?, then its radius is:
(A)5cm (B) 18 cm (C) 15 cm (D) 4 cm
16. 1f one zero of quadratic polynomial x* + 5x + kis 3, then the value of k is:
(A) 24 (B) - 24 ©6 (D)-6
17. The pair of equations x + 2y + 5 = 0 and -3x — 6y + 1 = 0 have:
(A) a unique solution (B) exactly two solutions
(C) infinitely many solutions (D) no solution
18. The value of sin®30° + 2 cot 45° — cos® 60° is:
(A) 2 (B) 1 €3 (D)5

DIRECTION: In the question number 19 and 20, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct option

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)
(B) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A)
(C) Assertion (A) is true but reason (R) is false.
(D) Assertion (A) is false but reason (R) is true.
19. Assertion (A): A bag contains slips numbered from 1 to 100. If Fatima chooses a slip at random from the

bag, it will either be an odd number or an even number. Since this situation has only two possible outcomes, the

probability of each is %

Reason (R): When we toss a coin, there are two possible outcomes: head or tail. Therefore, the probability of each

1
outcome is —.
2

20. Assertion (A): If the equation 3x -y + 8 = 0 and 6x — ky = —16 represent coincident lines, then the value of k = 2.
Reason (R): If the lines given by 3x + 2ky = 2 and 2x + 5y + 1 = 0 are parallel, then the value of kis 15.
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Section - B
Section B consists of 5 questions of 2 marks each.
21. Find a quadratic polynomial where zeroes are 7 -2+/3 and 7 +2+/3
22. A(4,1)B(2,5) and C(- 3, - 2) are the vertices of AABC. Find the length of median AD.
A1)
B (2,5) C(-4,-3)
23. In the figure, TP and TQ are two tangents to a circle with centre O. If ZPOQ = 112°, then find ZPTQ.
T ¢
Q

24. 1f the volume of a cube is 125 cm?, then what is the surface area of a cube ?

OR

From a solid right circular cylinder of height 14 cm and base radius 6 cm, a right circular cone of same height and
same base removed. Find the volume of the remaining solid.

25. Iftan (5x + 30°) = 1, then find the value of x.

J3

OR

If sin (3x + 30°) = X then find the value of 5x + 10.

Section - C

Section C consists of 6 questions of 3 marks each.

26. Prove that 347 is an irrational number.

27. In given figure, AB is the diameter of a circle with centre O and AT is a tangent. If ZAOQ = 68°, find ZATQ.

B

O
68°

Q
A T

o

28

Write the discriminant of the quadratic equation (x + 4)* = 3 (7x — 4).

OR

In a cricket match, Harbhajan took three wickets less than twice the number of wickets taken by Zahir. The product
of the number of wickets taken by these two is 20. Represent the above situation in the form of quadratic equation.

29. If x = asec o cos B, y =bsecasinfandz = ctan o, then evaluate — +

30

the common difference of the A.P..

2 yZ ZZ
[

The first term of an A.P. is 4, the last term is 94 and the sum of all its terms is 980. Find the number of terms and

OR

The 14" term of an A.P. is twice its 8" term. If the 6" term is — 8, then find the sum of its first 20 terms.
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31.

32.

33

34.

35.

36.
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A bag contains 20 white and some red balls. If the probability of drawing a black ball from the bag is 4 times that
of drawing a white ball, find the number of red balls in the bag.

Section - D

Section D consists of 4 questions of 5 marks each.

Two points A and B are on the same side of a tower and in the same straight line with its base. The angle of

depression of these points from the top of the tower are 60° and 45° respectively. If the height of the tower is 18 m,

then find the distance between these points.
OR

The angle of depression of two ships from an aeroplane flying at the height of 6000 m are 30° and 45°. If both the

ships are in the same line that one ship is exactly behind the other, find the distance between the ships.

In the figure, PQ || BC. Prove that median AD bisects PQ.

D

B C

Water is flowing at the rate of 15 km/h through a cylindrical pipe of diameter 14 cm into a cuboidal pond which is
50 m long and 44 m wide. In what time the level of water in pond rise by 21 cm?

OR

'Sky sails' is that genre of engineering science that uses extensive utilization of wind energy to move a vessel in the
sea water. The 'Sky sails' technology allows the towing kite to gain a height of anything between 100 metres — 300
metres. The sailing kite is made in such a way that it can be raised to its proper elevation and then brought back
with the help of 'telescopic mast' that enables the kite to be raised properly and effectively.

Based on the following figure related to sky sailing, answer the questions:

(i) Inthe given figure, if sin 6 = cos (30 —30°), where 6 and 36— 30° are acute angles, then find the value of 6.

(ii) What should be the length of the rope of the kite sail in order to pull the ship at the angle 0 (calculated above)
and be at a vertical height of 200 m?

Find the mode of the following frequency distribution:

Class 15-20
Frequency 3 8 9

20-25 25-30 30-35 35-40 40 -45

12 3 2

Section - E
Case study based questions are compulsory.

John and Jivanti are playing with the marbles in the playground. They together have 45 marbles and John has 15
marbles more than Jivanti.




Sample Question Papers 105

(i) How many marbles Jivanti had ? 1

(ii) If 45 is replaced by 55 in the above case discussed in the question, then find the number of marbles Jivanti have.1

(iii) From the given passage, find the number of marbles John have. 2
OR

The given problem is based on which mathematical concept?
37. A carpenter made a wooden pen stand. It is in the shape of cuboid with four conical depressions to hold pens. The
dimensions of the cuboid are 15 cm by 10 cm by 3.5 cm. The radius of each of the depressions is 0.5 cm and the

depth is 1.4 cm. (See Figure).
e N

\ 4
(i) Whatis the volume of cuboid? 1
(i) What is the volume of a conical depression ? 2
OR
What is the total volume of conical depressions?

(iii) What is the volume of wood in the entire stand? 1
38. On a weekend Rani was playing cards with her family. The deck has 52 cards. If her brother drew one card.

4 )

\

(i) Find the probability of getting a king of red colour. 1
(ii) Find the probability of getting a jack of hearts. 2
OR

Find the probability of getting a red face card.
(iii) Find the probability of getting a spade. 1
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SOLUTIONS
Sample Question Paper-2

Mathematics Standard (041)

1.

Section - A

Option (A) is correct.

Explanation: First number = 70 -5 = 65

Second number = 125 -8 = 117

The largest number = HCF of both numbers 65, 117
. prime factors of 65 = 5 X 13

prime factors of 117 = 3 X 3 X 13

= HCF (65, 117) = 13.

Option (D) is correct.
First subtract the remainders from their respective
numbers,
1251 -1 = 1250
9377 -2 = 9375
15,628 - 3 = 15,625
According to the prime factorisation,
1250 =2 X5 X5X5X%X5
9375 =3 X5X5X5X5X5
15,625 =5 X5X5X5X 5 X5
HCEF(1250, 9375, 15,625) = 5 X 5 X 5 X 5 = 625
[CBSE Marking Scheme, 2021]

Option (D) is correct.

Explanation: We know that if we divide or multiply
a polynomial by any constant (real number), then
the zeroes of polynomial remains same.

Here,« = —2and = +5
La+B=-2+5=3andaf=-2%x5=-10
So, required polynomial is
x=(a+ PB)x + af = x*-3x-10
If we multiply this polynomial by any real number,
let 5 and 2, we get 5x% — 15x — 50 and 2x% — 6x — 20
which are different polynomials but having same
zeroes -2 and 5. So, we can obtain so many (infinite
polynomials) from two given zeroes. 1
Option (B) is correct.
Explanation: Given,

2x +y =23 (i)
and 4x-y =19 (ii)
On adding Eq. (i) and (ii), we get

bx =42=>x=7

Putting the value of x in eqn. (i), we get

14 +y =23

= y=23-14=9
Hence, 5y-2x =5x9-2x7=45-14
= 31.
mdl .22, 21 @
X 7 7 7

5. Option (C) is correct.

Explanation:
(\/Ex)z +(\/§)2 +2x\2xx 3+ x> =3x - 5x
2x% +3+ 24/6x + x* =3x> — 5x
3x% + 24/6x +3=3x> —5x
x(5+276)+3=0

It is not of the form of ax? +bx +¢ = 0. 1

6. Option (B) is correct.

Explanation: Here, d = —IB

Let the n' term be first negative term

20+(n_1)(‘z3) <0

= 3n > 83
= n > 2,7%
3
Hence, 28" term is first negative term 1

[CBSE Marking Scheme 2017]

7. Option (B) is correct.

Explanation: Since y-coordinate of a given point is
the distance of point from x-axis.
A

<2 p2,3)

then 3 units is distance of p from x coordinate

8. Option (A) is correct.

Explanation: Let P(x, 0) be a point on x-axis which
divides the join of A(2, — 3) and B(5, 6) in the ratio
m : n, then using section formula



Solutions

10

A m "B
2-3) 3, 3) (5,6)
y = ™2ty
m+n
N 0= mx6+nx(-3)
m+n
= 6m—-3n =0
= 2m-n =0
= 2m =n
w _ L
= n o 2
ie., m:n=1:2.
[CBSE Marking Scheme, 2021-22]
Option (B) is correct.

Explanation: Let C;, C, be two concentric circles with
their centre C.

Chord AB of circle C, touches C; at P
AB is tangent at P and PC is radius

o CP 1L AB
Given, /P =90°, CP =4 cm and CA = 5cm
. Inright angle APAC,
AP?* = AC*- PC*
=524
=25-16
=9
= AP =3cm

- Perpendicular from centre to chord bisects the
chord.
AB = 2AP
=2X3
=6cm. 1
Option (B) is correct.
Explanation: In AABC,

DE || AC (given)
BD _ BE trom BPT) (i
DA EC (from ) (i)
In AABE,
DF || AE (given)
8D _IB (from BPT) (ii)
DA FE
From Eq. (i) and (ii), we get
BF _ BE
FE EC
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11. Option (A) is correct.

12

13

14

Explanation: OP is radius and PR is tangent at P.

So, Z0OPR = 90°
= Z0PQ + 50° = 90°
= Z0PQ =90°-50°
= Z0PQ = 40°
In AOPQ, OP = OQ [radii of same circle]
ZQ = LOPQ = 40°
[angles opposite to equal sides are equal]
But, /POQ = 180°- /P - £Q
= 180° — 40° - 40°
= 180° - 80° = 100°
= ZPOQ = 100°

Option (D) is correct.
. 1 R |
Explanation: Given, sina :E= sin30° | sin30 =5

o =30°
And, cos = % =c0s60°

=

=

[ cos 60° = 1]
2

B =60°
o+ f=30°+60° =90°
Option (C) is correct.

. . a
Explanation: Given, sinf = —

[ sin” 0 + cos* 0 =1 = cosO =\/1—sin20]

cos 0= 1—(“)2 = 1—ﬁ :ﬁ
b v b
Option (B) is correct.
Explanation: p(x) = x* - (k + 6)x + 2(2k — 1) is the
given polynomial
Here,a=1,b=—-(k + 6) & c = 2(2k-1)
Sum of zeroes = o + f8
-b
T
=k+6

Product of zeroes = af

_c
T a
2(2k-1)
== =2(2k-1)
Itis given that,
a+fp= locﬁ
2
= k+6= %Z(Zk—l)
= k+6=2k-1
= %k =-7
or k=7
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15.

16

17.

18.
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Option (C) is correct.
Explanation: In AABD and ACAD, <ZADB
= Z/ADC =90° and ZABD = ZCAD =6.
By AA Similarity, we get, AABD ~ ACAD
:>£=C—D:>BD><CD=AD2

BD AD
Option (D) is correct.
Explanation: Probability of an event is always a
proper fraction.

Also, 0 < P(E) <1

But, E >1
16

Therefore, % can never be probability of any event.

Option (A) is correct.

Explanation: The probability of the event, which is
very unlikely to happen, will be very close to zero. So
it's probability is 0.0001 which is minimum amongst
the given values.

Option (A) is correct.

“tA)50°-N

[Topper Answer, 2020] 3

Detailed solution:

19

20.

21.

OA = OB [radius of circle]
Z0AB = ZOBA
[isosceles triangle property]
Now in AOAB, ZOAB = M =40

[sum angle property of AOAB]
Z/ABP = ZOBP - ZABO
= 90° - 40°
[~ ZOBP = 90°, angles between
tangent and radius]

Hence,

= 50°.
Option (C) is correct.
Explanation: By the property of coprime numbers
their cubes are always coprime numbers. Since, in
Reason, all natural numbers are not coprime.
Option (B) is correct.
Explanation: Point P(2, 0) need not be necessary the
midpoint of A and B. P must lies an the locus of A
and B.

Section - B

Let a and f be the zeroes of the polynomial.

Given, B=7a
a+7a =- (—2) b2

8a = §

3

So, a= % b3
and aX7a= 2k+1
3
(.. Product of zeroes = £)
a
N 7l = 2k +1
3
2
1 2k+1
= =l = L
(5 =% ~
N 7% 1 _ 2k+1
3
7 4
or, —-1=2k or2k= —
3 3
2 2
= =k=k== 1
3 3 ”
22. Let larger angle be x°
Smaller angle = 180° — x°
According to question
x°— (180°—x°) = 18° Va
= 2x° = 180° + 18°
=3 2x° = 198°
= x° =99° ¥
~.The two angles are 99°, 81° 1
[CBSE Marking Scheme 2019]
OR
In APAO and AQBO,
ZA = /B =90° (Given)
ZPOA = ZQOB
(vertically opposite angles)
Since, APAO ~ AQBO, (by AA)
oA _ PA
Then, OB OB
6 _ 4
or 45 ~ OB
4x4.5
or, B =
Q 6
QB =3cm 1
23.
G
0\&
ot

Let us consider two concentric circles C; and C, with
centre O.
Chord AC of circle G, is tangent of circle C; at B.



Solutions

We know that tangent AC and radius BO at point B
are perpendicular.

"+ Perpendicular from centre to chord bisects the

chord.
.‘.AB=CB=£=§=4cm 1
2 2
In right AABO,
OB? = OA? - AB? [By Pythagoras theorem]
=5"-42=25-16=9 1
=0B=3cm
Hence, radius of circle C; is 3 cm. 1
24. Since, sin (A + B) =1 = sin 90°
or, A+ B =90° )
sin (A - B)= % = sin 30° 1
or, A-B =30° (ii)
Solving Eq. (i) and (ii),
A =60°and B = 30° 1
25. ., 5
’
B C 1

Side of square = diameter of circle = 8 cm

. Radius of circle, r = g =4 cm

Area of circle = nr?
=nx4x4=1necm®* %
[CBSE Marking Scheme, 2012]
OR
Curved surface area of cylinder = 2mrh

Volume of cylinder = nr?h

wh 924 v 7
= — = —=— 1

2nrh 264 2 2
r=7m
2nrh = 264
or, 2><27—2><7><h=264
or, h=6m
h_6 _3
2r 14 7

Hence, the ratio of its height to its diameter is
h:d=3:7

109

Section - C

26. We prove this by using the method of contradiction.
Assume that 7v/5 is a rational number.

7y5 = E
q

Then,

where p and g are coprime numbers (g # 0)

= N 1
79

Since /5 is an irrational number and % is arational

number.
.. which contradicts our assumption.

Therefore, 7+/5 is irrational. 1
x—1 +2x+1 )
2x+1
=5  (@-1P+@+1*=22x+1)(x-1) 1
=Sx2+ 120+ 4%+ 1+ 4x =42 —4x + 2x-2

27.

x—1

= P44x+4=0 1
= (x+2?%=0 1
= x =-2

[CBSE Marking Scheme 2017]
28. (i) Let the cost price of the toy be x, then gain = x%

or, Gain = ?(xxi
100

2
X
=z| 1
{100)

S.P = C.P + Gain

X
=x+ —
100
But SP =324
2
X+ 2 =24
100
or, 100x + x> = 2400
or, x* 4+ 100x —2400 =0

or, x% 4 120x — 20x — 2400 =0
or, x(x + 120) - 20(x + 120) =0

or, (x—=20)(x + 120) =0
or, x=20o0rx =-120 1
ofr, X = 20,

[+ x = =120 is not possible]
Hence the cost price of the toy is ¥ 20.
(i) Quadratic equations. 1

Commonly Made Error

i » Some students do not know how to frame the
: equation. Some frame it correctly but fail to
: solve it. :

_______________________________________________
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Answering Tip

» Solve more application based problems on
Quadratic Equations.

_____________________________________________

OR

(i) Let AB be the height of vertical row of trees

and AC be the length of its shadow. Also,
let DE be the height of bamboo tree and DF
be the length of its shadow. Join BC and EF.
Let DE = x.

B E

12 X

A 8 C D 40 F

We have AB = 12m
AC = 8m
and DF = 40 m 1
In AABC and ADEE
ZA = /D =90°
Since, the Sun casts equal angle at the same time
/ZC = /F 1
Therefore, by AA criterion of similarity, we have
AABC ~ ADEF (AA Criterion)
AB _ AC
or, 42 = A
DE DF
12 8
or, — ==
x 40
or, x= 12x40 =60 m
8
or, height of tower = 60 m. 1

(i) Similar triangles.

Commonly Made Error

1
» Most candidates are not able to prove AABC ~ |
ADEE :

_____________________________________________

» Candidates should know about AAA criteria for
similarity of triangles.

Answering Tip

____________________________________________

29. Given: A circle with centre O is inscribed in a quad-

rilateral ABCD.
In AAEO and AAFO,
OE = OF (radii of circle)

Z0OEA = ZOFA = 90°
(radius is L" to tangent)

30.

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

5

The point of contact is perpendicular to the tangent.

AE = AF (common side)
AAEO = AAFO

(SAS congruency)

27 = /8 (i) (CPCT)
Similarly,

Z1 = Z2 (ii)
/3 = /4 (iii)
£5 =26 (iv)

L1+ L2+ L3+ £4+ L5+ £6 + L7 + £8 = 360°
(angle around a point is 360°)
2/1+248 +2/4+245=360°
L1+ 28+ £4 + £5 = 180°
(L1 + £8) + (£4 + £5) = 180° 3
ZAOB + ZCOD = 180°
Hence proved.

LHS = tan 0 cot O
1-cotf 1-tan@
1
tan6 tan6 1
= tanf =——
1 1 1-tan6 cotf
tan6
tan?6 1

= + 1
tanf -1 (1-tanf)tan6

_ tanZ0 3 1
"~ tan6-1 (tan6-1)tano

_ tan’0-1
" (tan6-1)tan 0
[c a® =1 = (a-b)(@* + b* + ab)] %

(tan® —1)(tan’ O +tan O +1) tan’ O +tan 6 +1

Y
(tan 0 —1)(tan 0) tan 0

= tan0+ 1+ cotO

= RHS. Hence proved. 1

Commonly Made Error

» Sometimes students do not apply this formula :

@ -0 = (a-"b) (@ + b* + ab). They directly
simplify equation which leads to incorrect
result.

______________________________________________



Solutions

Answering Tip

» Learn basic formulae like (z — b)? (@ + b |
(@ -1Y), @ -1°) etc. i

_____________________________________________

OR
cot® a cos* o/ sin®a.
LHS = 1+ = :
1+cosec o 1+1/sino
cos O 1
l: cot @ =——and cosec 6 =— }
sin sin®
- cos® o _ sina(1+sina) +cos’ o

sin o (1 +sin o) sino, (1+sin o)
sino + (sin” 0.+ cos’ ) . 5
= sina (1+sin o) [+ sin® 0+ cos” 6 = 1]

_ (sino+1) 1 1
~osino(sina+ 1) T gno - cosec = sin@
= cosec a. = RHS.
31. P(red ball) = —
18
(i) P(moredball) = 1- E . 18-x
18 18
(ii) Total number of balls = 18 + 2 = 20
red balls are = x + 2
xX+2
=] 1
P(red balls) 0 Va
Now, according to the question,
x+2 9 «x
= —X—
20 8 18
= 180x = 144x + 288
= 36x = 288
288
="-3 1t
= ¥ 6 /A

[CBSE Marking Scheme, 2015]

Section - D

32. Let T x be the cost price of saree & ¥ y be the list price
of sweater.
Case I: Sells a saree at 8% profit + Sells a sweater at
10% discount = ¥ 1,008
= (100+8)% of x+(100-10)% of y =1,008
= 108% of x +90% of y =1,008
= 1.08x + 0.9y =1,008 (i)

Case II: Sold the saree at 10% profit + Sold the
sweater at 8% discount =¥ 1,028
= (100+10)% of x +(100-8)% of y =1,028

= 110% of x +92% of y =1,028

= 1.1x+0.92y =1,028 (i)

33.
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On putting the value of y from Eq. (i) into Eq. (ii), we
get

1.1x+0.92[w08_]'08x]= 1,028
=1.1x0.9x +927.36 - 0.9936x =1,028 X 0.9
= 0.99x —0.9936x = 9,252 —927.36
= ~0.0036x =-2.16
= 216 _ oo
0.0036

On putting the value of x in Eq. (i), we get
1.08x 600+ 0.9y =1,008
= 108x6+0.9y =1,008

= 0.9y =1,008 — 648
= 0.9y =360
=39 _ 400
0.9
Hence, x = 600 and y = ¥ 400 5
OR

Case I: The cost of one reserved first class ticket from
the stations A to B =¥ 2,530
=x+1y=2,530 .

e (i)
Case II: The cost of one reserved first class ticket and

one reserved first class half ticket from stations A to
B =% 3,810

:>x+y+§+y=3,810

= 37"+2y:3,810

= 3x+4y=7,620

(i)
Now, multiplying Eq. (i) by 4 and then subtracting
from eq. (ii), we get

3x+4y=7,620

4x +4y =10,120

—-x=-2,500
= x=2,500

On putting the value of x in Eq. (i), we get
2,500+ =2,530

= ¥=2,530-2,500

y=30 5
In AAPE and ABPF,
ZAPE = ZBPF [Vertically opposite angles]
ZLAEP = ZBFP [Alternate angles]
By AA similarity, AAPE ~ ABPF 1
Thus, 42 PE _ 4E 0

BP PF BF

In ACPE and ADPF,
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ZCPE = ZDPF [Vertically opposite angles]
ZCEP = ZDFP [Alternate angles]
By AA similarity, ACPE ~ ADPF 1
Thus,%:%:% -(2)
In AAPC and ABPD,

ZAPC = £ZBPD [Vertically opposite angles]
LACP = ZBDP [Alternate angles]
By AA similarity, AAPC ~ ABPD 1

AP PC AC

Thus,ﬁ=5=5 ...(3)
From equations (1), (2) and (3), we get 1
% = % = % Hence Proved. 1

Section - D

34. Given, the side of the square = 28 cm.
Area of the square = 28 x 28 = 784 cm? %

§=14 cm 1
2

Radius of each circle

Area of two circles = 2 x % x14 x 14

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

OR

Height of cylinder = 20-7 = 13 cm. 1

20 cm 13 cm

Total vol —nzzl3+énzscm3 2
Otal volume = ) . 3 )
= E><49 13+é.Z cm?

774 372 1
= 77253:680.17cm3 1

[CBSE Marking Scheme 2019]

Detailed Answer
Total height = 20 cm
Height of cylinder =20-2 X 3.5
=20-7=13 cm. 1
Radius of cylinder = 3.5 cm

= 1232 cm? 1% Radius of hemisphere = 3.5 cm
L ateg e e el egion Volume of solid = volume of two hemisphere + vol-
o .
= Area of square + 2x X Area of circles ume of cylinder 1
& =5 2 3. 2
1 =2 xgnr +nrh 1
r Area of circles 1
4 (7Y . (7Y 7V [4 7
3 1 = ETC E + T E x13 = E T EXE+13
= 784+ZX1232 -4 XX 14 X 14
= (784 + 924 ) - 308 _ QX@(LA&HB) _ 7><11(14+39) .
= (1708 - 308) cm? 4 7.3 2 3
= 1400 cm? 1 7% 53 \
[CBSE Marking Scheme, 2017] ST C 680.17cm 1
35.
xX;—a
C. L fi C'ﬁ x; u; = lh fiui
05-07 70 70 6 -3 -210
07 -09 120 190 8 2 -240
09-11 32 222 10 -1 -32
11-13 100 820! 12=a 0 0
13-15 45 367 14 1 45
15-17 28 395 16 2 56
17 -19 5 400 18 3 15
Sf = 400 Sfu; = - 366

Leta = assumed mean = 12
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= >fu,
— ZiTixh
Mean, x a+ 5f
Mean =12+ —2% x 2= 15183 _15_ 183 =1017 1
100
Median class = N
2
_ 30 00 —09-11
2
N
Median =1+ | 5 ~¢f
X h
f
Mediam=9+M x2=9+;_(2)><2 =9+ 0.625 = 9.625 2

Section - E

36. (i) Let AD be x can, then DB = (12 - x) cm
+ AD = AE, CF = CE, DB = BE

[tangents to a circle from an external point]

o AF = xcm,
then CF = (10-x)cm
BE = (12-x) cm,
then CE =8-(12-x) = (x—4)cm
Now CF =CE
100-x=x-4
2x =14
= x=7.
Hence, AD = 7cm.
Since,
v BE = (12—-x) cm
=(12-7)cm
[ x =7 proved]
BE =5cm 1
(ii) Radius, OD =4cm
and AB =12cm
12 cm
\ y
Then, area of AOAB
= 1><OD><AB
2
= 1><4><12
2

[CBSE Marking Scheme, 2015]

=24 cm?. 1
(iii) Perimeter of AABC = AB + BC + CA
= (12 + 8 + 10) cm

=30 cm. 1
OR
Since, 100 cm cost = 1500
So, 30 cm cost = 71500 x30
100
=3 450

37. (i) Let the fixed charge for two days be ¥ x and
additional charge be ¥ y per day.
As Radhika has taken book for 4 days.
It means that Radhika will pay fixed charge for first
two days and pays additional charges for next two

days.
x+2y=16
(i) As the fixed charge for two days be X x and additional
charge be ¥ y per day

It means that Amruta will pay fixed charge for first
two days and pays additional charges for next four
days.
x+4y =22
(iii) x+6y =22 e (i)
x+4y =16 e (ii)
On solving (i) and (ii)
Therefore, additional charges is y = X 3.
OR
For two more days price charged will be
2y =2x3=6
Total money paid by Amruta and Radhika is 22 + 16
+6+6=%50
(i) Distance between two points (x;, y;) and (x,, y,).

\/(xz _x1)2 + (12 _3/1)2‘

Now, distance between house and bank,

38

d=
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(iii) Distance between house to office,

J13-2)2 + (26— 4)2‘

= ‘ (5—2)2+(8—4)2‘

= [J3)* +(4)
‘ By +() = ‘ (11)% +(22)
= [Vo+16] = [Vi21+484]
= V23| = [Vo0s|
=5km 1 =24.59
(ii) Distance between bank and daughter's school, =24.6 km 1

OR
Distance between daughter's school and office,

J13-13)2 + (26— 14)2‘

= ‘\/(13 _5) +(14 - 8)> ‘

= [Jier + 67 -

= [V64+34| = ‘\/0+(12)2

— ‘\/ﬁ‘ = 12km b3
Total distance (House + Bank + School + Office)

=10 km 1 travelled = 5 + 10 + 12 = 27 km %



SOLUTIONS
Sample Question Paper-3

Mathematics Standard (041)

1.

2.

Section - A

Option (C) is correct.

Explanation: According to the property, HCF of
two numbers is also a factor of LCM of same two
numbers.

Out of all the options, only (C) 500 is not a factor of
2400.

Therefore, 500 cannot be the HCE 1
[CBSE Marking Scheme, 2021]

Option (C) is correct.
Explanation: Given that,
Product of HCF and LCM = 50
One of the numbers = 10
we know that,
Product of numbers = product of their HCF and
LCM
so we have,
= 10 X other number = 50
= Other number =5
Option (B) is correct.
Explanation: Given that
Two zeroes are 1 and 1
so the quadratic polynomial satisfying these roots is:
=>@-DHx-1)
= 2 +1

Option (B) is correct.

7.5 cm

C F E

/B =180°- £ZA - «C
= 180° - 30° - 50°
= 100°

Explanation:

In AABC ~ ADFE
: /B = /F = 100°
AB  AC
DF ~ DE

5.

S _8
75 DE
DE = 8x7.5
5
=12cm 1

Option (D) is correct.

Explanation: Suppose the coordinates of P and Q are
(0, y) and (x, 0) respectively.

The given situation can be represented by the
following diagram:

plow

\<(2, 5
X X

Q((x,0)

Yl
Mid-point of a line segment having points (xy, ;)
and (x2, Y2)
(At Wity
2 2

Now, the mid-point of P (0, ¥) and Q (x, 0) is

M (0+x, y+0)
2 2

7

But it is given that, mid-point of PQ is (2, -5),

2:x+0
2
and
_5:y+0
2

=x=4andy=-10

Hence, the coordinates of P and Q are (0, -10) and
4,0).

Option (C) is correct.

Explanation: Given polynomial is 293x% - 293x

= 293x(x - 1)

For the property of zeroes,

293x(x-1) =0
Either, 293x =0=>x=0 1
or, x-1=0=x=1

Hence, it has two zeroes.
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Commonly Made Error

10

11

» Students often make mistakes in analysing the |
zeroes as they get confused with the different |
terms. |

____________________________________________

7. Option (D) is correct.

Explanation: It is given that

1 o
cot @ = — = cot 60
V3
= 0 = 60°

Substituting the value of 6
sec? 6 + cosec® 0 = sec®60° + cosec” 60°

— ()2 2 ¥
-0+ ()

4161
3

3 3
Option (A) is correct.
Explanation: In AABC, ZB = 90°

tan0 = —2_ = 3 = tan 60° = 0 = 60°

23

A

B &N
2/3m

ot 1

Option (D) is correct.
Explanation: Since, quadrilateral circumscribing a
circle subtends supplementary angles at the centre
of the circle.
ZAOB + £ZCOD = 180°
125° + ZCOD = 180°
ZCOD = 180° — 125° = 55° 1
Option (D) is correct.
Explanation: Since AABC ~ ADFE, we have

LA=2/D=30° 4B =/F=100° ZC=ZE =50°

AB _AC _BC

DF DE FE

Option (B) is correct.

Explanation: Given that AB || PQR
/4B = ZBQR = 70°

Z0OQR = LAMQ

As PQR and OQ are tangent and radius at contact

point Q

Z0QR = 90°

ACXDF _8x75 _
AB 5

And = DE = 12.

[Alternate interior angles]
[Alternate interior angles]

12

13

14

15

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

= Z1 + £70° = 90°
= Z£1=90°-70° = 20°
ZAMO = 90°

- Perpendicular from centre to chord bisect the
chord

MA = MB
ZQMA = ZQMB = 90°
MQ =MQ [Common]
- AQMA = AQMB [SAS congruence]
= ZLA=/B
= LA=70° [+ /B =70

LA+ ZAMQ + 22 = 180°
[Angle sum property of a triangle]
=70° + 90° + £2 = 180°

= Z2 = 180° - 160°
= £2 = 20°

ZAQB = /1 + 22 =20° + 20° = 40°
Option (D) is correct.

Explanation: Letr; = 24 cm and 7, = 7 cm
Area of first circle = nr,” = n(24)* = 576m cm”
Area of second circle = nrzz =n(7)* =49n cm?
According to question,
Area of circle = area of first circle
+ area of second circle

nR? = 576w+ 497

[where, R be radius of circle]
R*=625=R =25cm
Diameter of a circle = 2R = 2 X 25 = 50 cm. 1
Option (A) is correct.
Explanation: When two hemispheres of equal radii
are joined base to base, new solid becomes sphere
and curved surface area of sphere is 4nr, 1

Option (B) is correct.

Explanation: In grouping the data from ungrouped
data, all the observations between lower and upper
limits of class marks are taken in one group then, mid-
value or class mark is taken for further calculation.
Therefore, frequencies or observations must be
centred at the class marks of the classes. 1
Option (C) is correct.

Explanation: It is given that circumference of the
circle is 176 cm

= 2nr = 176
= 2 X 22 xXr =176
7
= r = 1767 =28 cm
2x22
Also, in a quadrant 6 = 90°
2
Area of quadrant = r
d 360°
(6]
= %0 ><§ X 28 X 28
360° 7

= 616 cm” 1
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16. Option (B) is correct.
Explanation: When dice is rolled twice, then out of
events in which the product of the numbers that turn
up 12 = {(2, 6), (6,2), (3, 4), (4, 3)}

No. of events = 4
Total no. of events = 36
4

Probability (product of 12) = %

O | —

17 Option (D) is correct.

Explanation: An event that cannot occur, has 0
probability, such an event is called impossible event.
1

18 Option (D) is correct.

Explanation: Given, sin o= % =sin30°

[ sin30° =l}
2

[ cos60° = l}
2

= a=30°
1
And, cosff= 5 = c0s60°

= B=60°

o+ [=30°+60°=90°

19 Option (D) is correct.
Explanation: For assertion,

Product of two numbers = 2890

and HCF x LCM = 17 X 450

= 7650
Here, product of two numbers is not equal to the
product of HCF and LCM.
So, assertion is false. 1
It is clear that LCM is always greater than HCEF.
So, reason is true. b3

20 Option (A) is correct.
Explanation: For assertion,

As we know that the distance between two point is
2 2
‘\/(xz —x1)" + (Y2~ 1)

So, assertion is true.
For reason,
Given points are y(4, 0) and z(0, 3)

So, distance between yz = /(0 - 4)% +(3-0)%

= J16+9 =425

= 5 units.
Hence, reason is also true. b2

Section - B
For equation,
@m-1)x+3y-5=0
a;=2m-1,by=3andc; =-5
and for equation
x+m-1y-2=0
a,=3,bp=m-1)and c, = -2
For a pair of linear equations to have infinite number
of solutions

21.
(@)

(i)

22.

23.
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a_bh_a
a by )
2m—1 3 5
or = -2 1
3 n-1 2
or 2(2m-1) = 15and 5(n-1) = 6
Hence, m= 17 andn = u 1
OR
Given, equation X+ px + 16 = 0 have equal roots,
if D =p*-4x16=0 1
pz =64
= p =%x8 ¥
P E8r+16 =0
= (xx4)? =0
xx4 =0 1
~.Rootsarex =-4and x = 4 Y2
Let CD L AB,
/ 1
D T
/ b
B Cl
€« 1 —_—
then CD=p

area of AABC = % X base X height 1

or, area of AABC with base AB

= % ><AB><CD=%cp
Also, area of AABC with base BC

= % X BCxAC= = ab
So, %cp = % ab
or, cp = ab. Hence proved. 1

Circumference of the outer circle, 2nr; = 88 cm
_ 838x7
2X22

1 =14 cm. Y2

Circumference of the inner circle, 211, = 66 cm
_66x7 21

= = — 1,
2T w2 ! 7
=10.5cm
Width of the ring = r{ -1,
= (14-10.5) cm
=3.5cm. 1
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24. In AGEQ and AGFS
ZEGQ = ZFGS
(vert. opp. angles)

ZEQG = ZFSG (alt. angles)
AGEQ ~ AGFS  (AA similarity) 1
S NG R
G
P E Q
i B
FS
_ &
GS
or, EQ X GS = GQ X FS. Hence Proved
1
[CBSE Marking Scheme, 2016]
25 LHS = (sin* @ + cos* 0)

1-2sin*@cos* 6
_ (sin®0)* + (cos? 0>
1-2sin*@cos* 6
_ (sin® @ + cos? 0)* — 2sin* O cos” O
1-2sin*@cos* 6
_1 —2sin%6 cos*0
1-2sin*@cos* 6

=1=RHS

Hence Proved
[CBSE Marking Scheme, 2015] 2

Commonly Made Error

» Students commit errors in simplification of
expressions.

______________________________________________

@

» Follow step by step simplification to avoid

Answering Tip

erTorS.
OR
Let AB be the light house and C be the position of
the boat.
Since, ZPAC = 60°.. ZACB = 60° 1
Let BC be x m.
In AABC, AB = tan 60°
BC
40
= — =43
x

26.

27.

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

0 V3
V3B
403

3

= X =

Hence, the boat is m away from the foot of

the light house.
[CBSE Marking Scheme, 2015] 1

Section - C
Let /5 be a rational number.
S5 =2, %
q
where p and g are co-prime integers and g # 0

On squaring both the sides, we get
2

i
or pz = qu Y2
p2 is divisible by 5
. p is divisible by 5
Let p = 5r for some positive integer r,
p* = 257 %
5¢% = 251>
or qz =57
q2 is divisible by 5
.. q is divisible by 5. %

Here p and g are divisible by 5, which contradicts
the fact that p and g are co-primes.

Hence, our assumption is false

. /5 is an irrational number.

[CBSE Marking Scheme, 2020]

Hence proved. 1

Let a and A be the first terms and d and D be the
common difference of two A.P.'s
S 22a+(n-1d]
S'n - n2 1
n §[2A+(n—1)D]
o, 2a+(n-Dd _ 7n+l
2A+(n-1)D  4n+27
n-1
a+( 2 }d n+1 .
or “1\.  4n+27 ) 7
A+(L )D n+
2
To get the ratio of 9th terms,
n-1 =8orn=17 b2

2
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t
Hence, 79' _ a+8d _ 7x17+1 _ 5(3_\/§)m
o' A+8D  4x17+27
100 24 Hence, the distance between the points
= - = — 1
9% 19 = 5(3-43) m.

28. Givena= landd=4-1=3 [CBSE Marking Scheme, 2017]

Let number of terms is the series be n, then

S, g (-nd 1 Commonly Made Error
2

» The concept of angle of depression and

= 2 2Xx1+ (n-1)3] =287 ! elevation is not clear to many students. That !
: is why they are not able to draw the diagram |
= g[2+3n—3] = 287 L correctly.
2 iy
= 3n"-n-574 =0 1 Y . .
= 3n’-42n+41n-574 = 0 Answering Tip
3n(n-14) + 41(n-14) =0 '
z n( (n _) 1 4)(3’(111 T 415 =0 i » The concept of angle of depression and angle i
i 41 . . ) i of elevation must be understood deeply and
Elthern=14orn=—?,1tlsnotpos51ble. : _____ C_lf’?{l}’__________________________________‘:
Thus 14th term is x
a+n-1)d=x -
= x=1+13%3 Y A N
= 40. 1
[CBSE Marking Scheme, 2020] 60° 45°
29.
( A
300 m
60° 45°
il
15m B x O y C 1
300
In AAOC, tan45%2 = —
300
Ce—at— »Ae—y——» B = L= "7 ory= 300 1
\. y 1 Y
300
In ADCA, E = tan 60° In AAOB, tan60° = —
CA x
15 300 300
= _:\/g 3 =—0rx=—=100\/§
2 - B x 3
15 1
S X=7
- width of river = 300+100+/3
= x=5/3 1 = 300 + 173.2
DC o 15 = 4732 m
(ial AID:CEE) CB =S x+y =1 [CBSE Marking Scheme 2017]
= x+y=15 1 30. Given, AB is a chord of circle with centre O and
= 5V3+y =15 tangent PB = 24 cm, OP = 26 cm.

Construction: Join O to B and draw OC L AB.
= y=15-53 By Pythagoras theorem,
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1
0B = |(26)* - (24
— 676 —-576 =~/100
= 10 cm 1

1 16
Now, in AOBC, BC = EAB ) =8 cm

(perpendicular drawn from the centre to a chord
bisects it.)

OB =10 cm
OC? = OB - BC?
= 10> -8
OC? =36
OC =6cm 1

.. Distance of the chord from the centre = 6 cm.
[CBSE Marking Scheme, 2014]

Commonly Made Error

| 8

_______

{@3

| 8

______

Some candidates are not versed with the circle |
properties e.g., could not well identify ZOBP = |
90° (angle between radius and tangent) :

__________________________________________

Answering Tip

Candidates should be familiar with the proper-
ties of circle.

__________________________________________

OR
W v Q
12 f
R t
S|
Vs
In AAOD and AAOC
OD = OC (radius of circle)
OA = OA (common)

ZADO = ZOCA
(90°, -- angle between radius and tangent]

31.
(@)

(i)

(iii)

32.

AAOD = AAOC [RHS] 1
= /1 = /2 (by cpct) (i) ¥
Similarly, Z4 = /3 (ii) ¥

On adding (i) and (ii), we get
L1+ L4 =22+ 43 = % (180°)

= £2 + /3 =90°
or ZAOB = 90° i)
Hence Proved
[CBSE Marking Scheme, 2019]

Total number of all possible outcomes = 6% = 36
The sumless than 7 = (1, 1), (1, 2), (1, 3), (1, 4), (1, 5),
21),22),23),2461),32),63),41),42),051)
No. of favourable outcomes = 15

5_5

36 12

Product less than 16 = (1, 1), (1, 2), (1, 3), (1,4), (1, 5),
(1,6),(21),(22),(23), 249, 25),26),31),32),
(33,349,635, &1),42), 43),61),652),0653),
6,1),(6,2)

No. of favourable outcomes = 25

P (have sum less than 7) = 1

.. P (have a product less than 16)
25

= % 1
Doublet of odd numbers = (1, 1), (3, 3), (5, 5)
No. of favourable outcomes = 3
.. P (a doublet of odd number)
3 1
%12 !

[CBSE Marking Scheme, 2017]

Section - D

Let the smaller tap fills the tank in x hours

. The larger tap fills the tank in (x — 2) hours. Time
taken by both the taps together

15

= — h. 1
8
Therefore, l-i- L = ﬁ 2
x x—-2 15
= 4 -23x+15=0 %
= (4x-3)(x-5) =0
= X = E orx=>5
4
3
Now, x # Z therefore x = 5 1

Hence, smaller and larger tap can fill the tank sep-
arately is 5 h and 3 h, respectively. )

[CBSE Marking Scheme, 2017]
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OR

Let speed of the boat in still water = x km/h
and speed of the current = y km/h

Downstream speed = (x+y) km/h Y2
Upstream speed = (x — y) km/h Y2
24 . 16 )
Xty x-y (i) 2
1
36 + 2 _ 6 (ii) 15
X+y x-y
LI u
Let Xty
1
and =0 i
x-y
Put in the above equation, we get
24u + 160 = 6
or, 12u + 8v =3 (iii) 2
36u +12v =6
or, 6u+2v =1 (iv)
Multiplying (iv) by 4, we get
24u +8v =4 (v) 2
Subtracting (iii) by (v), we get
12u =1
1
= u=—
12
Putting the value of u in (iv), we get, v = i ¥
1 1
= x+y 12
1 1
and —y 4
= x+ty=12andx -y =4
Thus, speed of the boat in still water = 8 km/h %
Speed of the current = 4 km/h Y
33. PT = \[169-25 = 12cm
and TE =0OT-OE=13-5
=8 cm Yo+ 1
Let PA = AE = x. (tangents)
Then, TA? = TE* + EA® 1
ot (12-x)* = 8 + &* 1
24x = 80
or, x = 3.3 cm. (approx.) 1
Thus AB=2Xx=2X33
= 6.6 cm. (approx.) 1

[CBSE Marking Scheme, 2016]v

34. Volume of water in cone

= 1nrzh
3
1 2

= —mx(5)"x8
5 (5)
200 3

Va

Y

Y

121
Volume of water flown out
_ 10 50
4 3 3
Let the radius of one spherical ball be » cm 1%
é7:1*3 x100 = @n
3 3
po N1
4%x100 8
1
or, r=—=05cm 1
2
[CBSE Marking Scheme, 2015]
35.
Number of Mid W .
Marks students values U, = i 7 fiui
(f3) (x2)
30-35 14 32.5 -3 —42,
35-40 16 37.5 -2 -32
40 -45 28 42.5 -1 28
45 - 50 23 475 0 0
50 - 55 18 52.5 1 18
55-60 8 57.5 2 16
60 - 65 3 62.5 3 9
N =53f =110 Sfu; =
-59
2
(-59)
= 475+ — x5 1
Mean 7.5 110 5
= 47.5-2.682 1
= 4482 1

()

(b)

()

[CBSE Marking Scheme, 2019]
OR

Total number of cards = 52

Number of non face cards = 52— 12

=40
P (non-face cards) = 40 _10 1
52 13
Number of black kings = 2
Number of red queens = 2
4 1
(a black king or a red queen) = -1
Number of spade cards = 13
13 1
P (Spad ds) = — = — 2
(Spade cards) = i

[CBSE Marking Scheme, 2016]
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Section - E
36. (i) Mid-point of J(6, 17) and 1(9, 16) is

6+9 17 +16
x=——andy=
2 2
x=1—5 ndy—E
2 2

(ii)

(iii)

The distance of the point P from the Y-axis = 4.
The co-ordinates of A = (1, 8)
The coordinates of B = (4, 10)

=y

Also, m=1andn=3
_(1x4+3x1 1x10+3x8
then, (x’y)_( 1+3 143
(7
- (Z’Tj
= (1.75,8.5)
OR
Let point be P(x, y)
PQ?* = ps?
or, (x-9°+ y-8)7%=@x-17)7%+ (y-8)>
or, x-13 =0
x=13
37. (i) For cuboid

[=15cm,b=10cmand h = 3.5 cm
Volume of the cuboid=1X b X h

=15%10 X 3.5
= 525 cm”
(ii) For conical depression:
r =0.5cm,
h=14cm
Volume of conical depression
= 1><g><0.5><0.5><1.4
3 7
a1l 8
30
(iii) Volume of four conical depressions
= ax _ gy em?
30

)

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

OR
Volume of the wood in the entire stand
= Volume of cuboid
— Volume of 4 conical depressions
= 525-1.47
= 523.53 cm®

38. (i) 4,-2) [CBSE Marking Scheme, 2020]

Detailed Solution:
¥ o2x-8=0
P odx+2x-8=0

or,

o, x(x—4)+2x-4)=0

or, x-4)(x+2)=0

or, x=4,x=-2 1

(ii)

We know that the number of zeroes of polynomial
is equal to number of points where the graph of
polynomial intersects X-axis. 1

(iii) ¥*-36 [CBSE Marking Scheme, 2020]
Detailed Solution:
Give: One root (o) = 6
Sum of roots (o + ) =0
Hence, the required equation
xz((x+ Byx+ap =0
-0+ 6)(-6) =0
=36 =0
OR
We have,
fl) = (-2 +4
=’ +4-dx+4
=x*—4x +8.
Since, D =b-4ac <0

Hence no real value of x is possible, i.e., no zeros. 1



SOLUTIONS
Sample Question Paper-4

Mathematics Standard (041)

1.

Section - A

Option (C) is correct.

Explanation: Any odd integer can be written as

2m + 1.

Putn =2m + 1inn*-1

n’—1=(n+1)(n-1)=(2m+2)(2m)=4m(m+1)

The product of two consecutive numbers is divisible

by 2. Thus, m(m + 1) is divisible by 2.

Let m(m + 1) = 2k
n?*—1=4m@m + 1) = 4 X 2k = 8k

Thus, if 7 is an odd integer then #? - 1 s divisible by 8.

1
Option (B) is correct.
Explanation: Sincea = x’y* = x X x X x X y X
b=xP=xXyxyXy
. HCF (g, b) = x X y X y = x> 1
Option (C) is correct.

Explanation: For equal roots b* — dac = 0 or

b? = 4ac, B is always positive, so, 4ac must be positive,
i.e., product of a and ¢ must be positive, i.e., a and ¢
must have same sign either positive or negative. 1
Option (B) is correct.

Explanation: -x* + 3x-3= 0

On comparing with ax* +bx +c = 0, we get
a=-1,b=3,c=-3

. Sum of the roots = _717 = :% =3. 1
Option (D) is correct.

Explanation: Let (x, y) be the required point

andy = "2t ()
+n m+n

Mmx, + nx
Then, x = —2 "1

Here,x;, =7, =-6,x,=3,y,=4,m=1andn =2

= 1®+27) _ 3+14 17
1+2 3 3

1(4)+2(-6) Sy - 4-12_-8

andy =
y 1+2 3 3

17 -8
So, the required point (x, y) = (?,?) lies in IV

quadrant. 1
Option (C) is correct.
Explanation: ST || QR (given)

PS ST

E = & (corr. B.PT)

4_16
= 9 = OR
9

QR = " X 1.6 = 3.6 cm.

Option (B) is correct.

Explanation: Let the distance of the car from the
tower BC be x metre.

In AABC, £B = 90°

150 m

B
tan 6 = Q
AB
tan 30° = @

X
1150
NE

x = 1503 m



124 OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

8. Option (A)is correct. 11. Option (B) is correct.
Explanation: We know that, in AABC, .
Explanation: Here, AO = 5 cm and OC = 3 cm
A
(" \
Sum of three angles = 180° A C B
ie, ZA+/B+£C=180° \\/
ZC=90° [given] \ v,
LA+ ZB+90°=180°
_ 2 2
= A+B=90° AC=(5)-(3)
A+B)= 90°=0
cos( ) =cos _ /559
0. Option (B) is correct. = 16 =4cem
Explanation: In ADEF ar.ld APQR, ZzD = £Q and Length gt iR NP 1
/R = ZE. By AA similarity, we get ADEF ~ AQRP.
DE EF DF [CBSE Marking Scheme, 2012]
Hence, —=—=—-.
QR RP QP 12. Option (D) is correct.
From this we get, Explanation: Area of sector of angle 6
DE _ FE . = 2w
DF = RP 360
Area of sector of angle, p
D Q
p 2 _ p 2
= XTR® = inR 1
360° T 720°
13. Option (C) is correct.
E F R P
4 1 Velurmie = 12T
So, it is not true. / 2 ES
= |
10. Option (D) is correct. 17 “:éﬁﬂ/'{ L
Explanation: Let ZBAP be a and ZABP be b and )
tangent at a contact point P cut AB at D. 3
N ¥ =9
=
= 33 cr.
5‘.‘—’
[Topper Answer, 2020] 1
and ZAPB =a+b
In AAPB, 14. Option (C) is correct.

Explanation: In the given formula, a is assumed
mean from class marks (x;) and d; = x; - a
Therefore, d; is the deviation of class mark (mid-

ZBAP + ZAPB + /PBA = 180°
(Angle sum property of a triangle)

a+ (@a+b)+b =180° value) from the assumed mean ‘a’.
2a+0b) =180°=a+b=90° 15. Option (D) is correct.
E jon:
So, ZAPB = 90°, 1 xplanation

Each side of Savita's square yard = 20 m



Solutions

-, Area of square yard = (side)?
= (20)? = 400 m?

Radius of circle, where light of lamp covers
=10m

Area of circle = nr?

= 1 (10)*> = 100 = m?

Hence, the area of the yard not lit by the lamp
= area of square yard

— area of circle

= (400 - 100m) m>.

16. Option (C) is correct.
Explanation: Probability of an event + probability of
its complementary event = 1
.. p + probability of complement = 1
Probability of complement =1 -p
17. Option (B) is correct.
Explanation: Probability lies between 0 and 1 and
when it is converted into percentage it will be
between 0 and 100. So, cannot be negative. 1
18. Option (B) is correct.
Explanation:
9sec’ A—9tan® A=9(sec’ A —tan” A)
=9(1) [+ sec® A—tan’A = 1]
=9
19. Option (B) is correct.
Explanation: For assertion,
Smallest number divisible by 306 and 657
= LCM (306, 657)
= 22338.
Hence, assertion is true.
For reason,
HCEF (306, 657) = 9.
So, reason is also true.
20. Option (A) is correct.

Explanation: For assertion,

It is clear that the line, segment joining two any
points is divided by the y-axis i.e., x = 0 is the ratio k
: 1is called section formula.

P k M 1 Q
(1, y1) () (x2 y2)

.. Assertion is true.

For reason,

Let the point on Y-axis which divides the line PQ is
M(0, y) and the ratiobe k : 1.

According to the section formula,

M(x,y) = (mlxz Xy MYa MY ]
my +my my +my
S5k+(-3) k(7)+1(2
Mo, = (3 KO)+12)
k+1 k+1
On comparing, we get
0= 5k-3
k+1

21.

125
or 5k-3=0
or k= 3
5
So the required ratiois 3 : 5
Hence, reason is also true.
Section - B
Given quadratic polynomial = x* - 6x + k
.. Comparing it with ax* + bx + ¢, we get
a=1,b=-6andc=k 1
The sum of zeroes = —E
a
. -6
Le., a+ﬁ:_[1] =6 1/2
and product of zeroes,
c k
= — = — = k
op a 1
Now, oa—p =2 (given)
= (= p* =4
= (a+ B —4af =4 1
= 36 -4k =4
= 4k = 32
= k=8 P
OR
1 2
Let =72_2=y_ 2
ply) = 7y 3V3
_1 2
= 5(21y ~11y-2)
_ 1 2
5[21y ~14y+3y-2]
_ 1
= g[7y(3y—2)+1(3y—2)]
1
~ [y +1)y-2)] Z
-. Zeroes are 2 and -1
. 3 7 Y
Verification:
2 1
Now, sum of zeroes = ———
3 7
_n_-bn
T2 7 a4 21
-» 11
f = _~ = __ 1
sum of zeroes . 21 v,
st (33
roduct of zeroes = | = 7721
c_ 2(1)_ -2 o2
P 3(7)— T product of zeroes = P
Y

[CBSE Marking Scheme 2019]
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22.

23.

24.

25.

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

sin 90° 1 _ %_'_1 1
cos 45° cosec 30° 12
NG
1
_ \/§+7 — 2\/5-4‘1 1
2 2

Volume of cylinder: volume of cone: volume of
hemisphere

wh

1 wh 2 e
3 3

— P Lt 2R xh (v
3 3

=) W | =

2
3
or, 3 :1:2is the required ratio.

OR
Area of square = (side)* = 121 cm?

Side of square = v121 = 11 cm

Perimeter of square = 4 X 11 = 44 cm.
Circumference of the circle
= Perimeter of the square

1
[CBSE Marking Scheme, 2012]

=44 cm

Given: AP and BP are tangents of circle having
centre O. Ya
To Prove: AP = BP
Construction: Join OP, AO and BO.
Proof: AOAP and AOBP
OA = OB (radius of circle)
OP =OP (common side)
A
P (0]
B
’ Y
ZOAP = ZOBP = 90°
(tangent angle)
AOAP = AOBP
(RHS congruency rule)
AP =BP (CPCT) 1
Hence proved.
In APBC and APDE, we have
PBE_5_1
PD 10 2
and PC = o = 1
PE 12 2
PB _PC
PD PE

And ZBPC = ZEPD as vertically opposite angles are
equal.

Thus, by wusing SAS
Hence, APBC ~ APDE.

criterion,
1

similarity

Section - C

26. Let us assume, to the contrary, that 2\/5 -3 is a
rational number
non5-3="L , Where p and g are integers and g = 0
q
+3
= J5 = 2 1
2q
Since p and g are integers
" p+3q is a rational number 1
2q
. \/5 is a rational number which is contradiction as
V5 is an irrational number
Hence, our assumption is wrong and hence 245-3
is an irrational number.
[CBSE SQP Marking Scheme, 2020] 1
. x—6
27. Given,x-5y=6 = y= =
X 6 1 -4
Yy 0 -1 -2
x—-6
and 2x-10y =12 = y=T 1
X 6 1 -4
y -1 -2
4 N\
A
-5y=6
7 60 >~
X e— 11— X
5-4-3-2-10 1 2 6 7
-1+
=12 1,-1)
(/Av/ 34+
M
\ 4 y
1

Since, the lines are coincident, so the system
of linear equations is consistent with infinitely
many solutions. 1



Solutions

OR
x
Let the fraction be —
x—2 _1 (@)1
y 3
X .
and y-17"75 (i) 1
Solving Egs. (i) and (ii), we get
x=7andy =15 1

. Required fraction is %

» Candidates do error in simplifying this type of
equations.

» Adequate practice is necessary for simplifying
these type of equations.

28. We have, A = (@ + 1A, B = 2ac + bd) and
C=+dd
For no real roots, D < 0 1

_______________________________________________

-

ie,D=b—4ac <0
VP —4ac = [2(ac + bd)]? - 4(a® + B3P + d?)] ¥4
= 4[a*c® + 2abed + bPd?]
—4[a%P + Pd® + VP + VPP
= 4[a*c® + 2abed + VPd? - a?c* - a*d?

— b -’
= — A[a*d® + V*c* - 2abcd] 1
= — 4[ad - bc]?
Since, ad #bc
Therefore, D <0
Hence, the equation has no real roots. Y2

» Students often make mistakes in analyzing the

1
1
nature of roots as they get confused with the :
1
1

conditions.

» Understand the different conditions for nature
of roots.

____________________________________________

-

29.

127
( B )
100 m
ul 601 30°
A X C 2 D
\. V. 14
Let the speed of the boat by y m/min
CD =2y
100 100
In ABAC, tan 60° = = = — 1
n an V3 » =X NG 3
.1 100
In ADAB, tan 30° = B x T2y
= x + 2y = 1003 1
100
= — +2y = 100v3
BB d
50
=503 ——=
! V3
Speed of boat = % = 57.73
or speed of boat = 57.73 m/min 1

[CBSE Marking Scheme 2019]

» Most candidates are unable to draw the diagram
as per the given data and lose their marks.

_____________________________________________

[

203 Answering Tip

____________________________________________

50 m

bz
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In AAPQ,
PQ _ . oamo_ 1
E = sin 30 5 1
1
PQ = (200) (E) =100 m )
PR =100-50 =50 m Ya
In APRD,
PR . 1
—_— =sin45°= —
PD V2

[ury

PD = (PR)(v2)=5012m

The distance between Deepak and bird is 504/2 m.
[CBSE Marking Scheme 2019]

30. Since, OA x OB = OC x OD
oA _ oc .
OD OB
ZAOD = ZCOB
(vertically opposite angles)
s \
A
C
(@)
D
\ B 4
AAOD ~ ACOB 1
(SAS similarity)
.. So we have, /A = ZCand ZB = ZD. 1

(corresponding angles of similar triangles)

31. Total number of outcomes = 8 Y2
Favourable number of outcomes (HHH, TTT) = 2
bz
i~ " 2 1
Probability (getting success) = s or 1
: s . 1 3
.. Probability (losing the game) = 1— e 1

[CBSE Marking Scheme, 2019]

Commonly Made Error

» Most of the students commit errors in writing
correct total outcomes. Sometimes, favorable
outcomes are also incorrectly written by
students.

_______________________________________________

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

Answering Tip

» Remember to list the favorable outcomes of

1
1
1 . . .
I tossing a coin 3 times.

Section - D

32. (i) Since, distance between the first potato and the
bucket = 5m
and also there are 10 potatoes which are 3 m apart.
Distance covered by the competitor in first pick
=2X5=10m
Distance covered by the competitor in second pick
=2xX(5+3x1)=2%x8
=16m
Distance covered by the competitor in third pick
=2X(5+3x2)
=2x(+6)=2m 1
Similarly, distance covered by the competitor in 10th
pick
=2X(5B5+3x%9)
—2X(5+27)=64m
Therefore, the sequence becomes,
10,16,22, .o , 64 1
Let S be the total distance covered by the competitor.

ie.,
S=10+16+22+ ... + 64
Here,
a=10,d=16-10=6,n=10,1 = 64
Now, S, = Zla+]
2
10
S10 = 3[104‘64] = 5(74)
=370m 2
Hence, the total distance covered by the competitor
=370 m.
(ii) Arithmetic progression. 1
OR

Let Arun's marks in Hindi be x
Then, marks in English = 30 — x
(x +2)(30-x-3) =210

= x*—25x + 156 =0
= x-13)(x-12) =0
= x=130rx =12 1
= Marks in English : 30 - 13 = 17
or 30-12 =18 1

- Marks in Hindi and English are (13, 17) or (12, 18)
1



Solutions

33.
1
In APOQ and AROS
<P = 4R Alternate angles 1
20 = 5 ernate angles
APOQ ~ AROS (AA similarity) 1
Now, in APOS and AQOR
(i) ZPOS = ZQOR
(vertically opposite angle)
(ii) 43 = /4
(iii) .. APOS ~ AQOR  (By AA similarity)
OR
s N
C
A - B
N\ D D.
In AACB and AADC
£C =«D (both 90°)
LA =LA (common) 1
= AACB ~ AADC (AA similarity)
= AC _ AD )1
BC CD
Also, AACB ~ ACDB (AA similarity)
- AC _ CD (i) 1
BC  BD
using Egs. (i) and (ii), we get
AD _ CD .
CD ~ BD
= CD* = AD x BD Hence proved 1
-
34.
60 cm
A
r=8cm
220 cm

R =12 cm

129
Radius of lower cylinder= R = 12 cm
Radius of upper cylinder = r = 8 cm
Height of upper cylinder = & = 60 cm
Height of lower cylinder= H = 220 cm 1
Volume of solid iron pole = nR*H + nr*h 1

= 3.14 x (12)* x 220
+3.14 x (8)*> X 60
=111,5328cm> 1
Mass of the pole = 111,532.8 X 8 g
= 892.2624 kg. 1
[CBSE Marking Scheme, 2019]

» Some students do not know how to find the |
mass of the pole from the volume. :

_______________________________________________

(L

203 Answering Tip

» Students must practice more questions to learn
more concepts.

35. Here, Modal class = 45— 55 1
Mode =1+ —1=f  p 1
2hi—fo-fa
and I =45,f,=31,f =33
fa=17and h = 10 1
Mode =45+ —2=3L 10 1
66—-31-17
=45 + i x 10
18
Mode = 46.1 1

[CBSE Marking Scheme, 2015]

Section - E

36. (i) First term (a) =51
common difference (d) = -2
So, AP =51,49,47 ....... 1
(i) Given: Goal =315
n = number of days
a, =31
a+(n-1)d =31
51+ (n-1)(-2) =31
51-2n+2 =31
-2n =31-53
-2n =-22
n = 11 days 1
(iiii) a,=2n+3 (given)
a,=2x1+3=5
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a, =2X2+3=7 649 7+4
4;=2x3+3=9 1 .. Mid-point of Band C = > T

So, common difference = a,—a; = a;—a,
=7-5=9-7 :(15 11).

272
=2
So, d=2 1 38. (i) From figure, the electrician is required to reach at
OR the point B on the pole AD.
Since, 2x, x + 10, 3x + 2 are in A.P, this common So, BD iAD_AB _
difference will remain same. 1 =(6-13)m=37m 1
(i) In ABDC,
x+10-2x = 3x + 2) — (x + 10) . . BD
10-x =2x-8 sin 60 " BC
3x =18 J3 37
xX=6 1 = - pr
2 BC
37. (i) Point A liesin x = 3and y = 4. B
. A (3, 4) is the correct position. P BC = 3.7x2 — 3.7x2X~3
Point D liesatx = 6and y = 1. V3 8
So, the correct position of D is (6, 1). b2 = BC = 4.28 m (approx.) 1
(ii) Position of A = (3, 4) (iii) In ABDC,
Position of B = (6, 7) cot 60° = E 1
Distance of AB = ‘ (3-6)*+(4-7) BD
1 DC
= - ===
_37 373
= /18 = 32 unit. 1 = bC = B3
(iii) .. Equation of line CD = equation of line through C — DC = 2.14 m (approx.) 1
(9,4) and D(6, 1) OR
ie., y-4 = é_—‘;(x -9) 1 In ABDC,
sin 30° = @ 1
= y-4=x-9 BC
= x-y-5=0. 1 1 37
= =27
- OR 2 BC
Position of B = (6,7) = BC =37x2=74m. 1

and position of C = (9, 4)
HER



SOLUTIONS
Sample Question Paper-d

Mathematics Standard (041)

Section - A

1. Option (C) is correct.

Explanation: a and b are two positive integers such
that the least prime factor of 4 is 3 and the least prime
factor of b is 5. Then, least prime factor of (a + b) is
2. 1

2. Option (A) is correct.
Explanation: Since, 1200 = 4 X 3 X (2 X 5)
=2'x3 x5
Hence, the required smallest natural numberis 3. 1
3. Option (B) is correct.
Explanation: Let given quadratic polynomial be
p(x) = X%+ 99x + 127
On comparing p(x) with ax* + bx + c. we get
a=1,b=99and c = 127

Since,

_ —b+~b* —4ac

2a

_—99+(99)* —4x1x127

2x1

—99+£/9801-508

X

2
—99++/9293  —99496.4
2 | W2
994964 —99-96.4

-2 2
_ =26 ~-1954

2 2
=-1.3, -97.7

Hence, both zeroes of the given quadratic polynomial

p(x) are negative. 1

4. Option (B) is correct.
Explanation:
Given,a =-landd =4-(-1) =5
a, = -1+ (n-1)x5=129
or (n-1) x5 = 130

n-1= 26
n = 27
Hence, 27th term = 129 1

[CBSE Marking Scheme 2017]

5. Option (B) is correct.

Explanation: Distance between two points (x;, v;)
and (x,, y,) is given as,

4= (-2 + (2 -w)
where, (x;, yp) = (4,p), (4, y») = (1,0)and, d =5
Put the values, we have

5=(1-49*+0-pf
25 = (-3 + (-p)*

25-9 = p?
16 =p*
or, p==x4 1

6. Option (C) is correct.

Sol. _A{m,=n)
2 (—m .,n')

AR = \l (m+m\/ﬁ+ (-n'n’).L

AB = \J [.ngklj;p”
AR= o\nin>
[Topper Answer, 2020]

7. Option (B) is correct.
Explanation: Given that, TP and TQ are tangents,

Since, the radius drawn to the tangents will be
perpendicular on it.

OP LTP and OQ L TQ
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Z0OPT=90° and £0QT =90’
In quadrilateral POQT,

Sum of all interior angles = 360°
ZOPT+£POQ+£0QT+ £PTQ=360°
90°+110°+90°+ £PTQ=360°
ZPTQ=70°

8. Option (C) is correct.

Explanation: A4, -2), B(7, -2) and C(7, 9) are the

vertices of a triangle.

Using distance formula,

10. Option (A) is correct.

d=

\/(xz—x1)2+(3/2—y1)zj

AB =

= |V/32+0] = 3 units
e = \fz=7T +[o-(2F
= V0 +112| = 11 units
\7-4F 4[5~

= [V3%+11% |
= |V9+121|=+/130 units

Clearly, they are neither equilateral nor isosceles.
Also, AC* = AB* + BC?

which mean it is following Pythagoras theorem.

AC =

. AABC is a right angled triangle.
0. Option (B) is correct.
Explanation: In APAO and AQBO,

LA = ZB =90° (given)

\/[7 ~4P+[2-(2)] |

e N
Q
A 9 B
2
N J
ZPOA = £QOB
(vertically opposite angle)
Since, APAO ~ AQBO, (by AA criterion)
04 _ PA
Then, OB OB
s _ 9
or 45 =~ QB
4x4.5
or, B =
Q 6
OB =3 cm 1

Explanation: Here,r =7 cm, h = 10 cm,
Volume of cylinder = nr’h

= g><72><10
7

= 1540 cm® 1

11. Option (A) is correct.

Explanation: According to question,
Circumference of circle = circumference of first circle
+ circumference of second circle

2rR =2rnR, +2nR,
R=R +R,

12. Option (B) is correct.

Explanation: Diameter of wheel = 42 cm

Radius of the wheel = 4—22 =21 cm

Distance in 1 revolution = circumference of the
wheel
= 2nr

—2x 2 3
7

=132 cm
Total distance covered by the wheel = 132 km = 132
% 100,000 cm = 13,200,000 cm

(number of revolutions)
total distance covered by wheel

distance covered in 1 revolution

_ 13,200,000 =100,000 = 10°
132
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13. Option (B) is correct. 17. Option (B) is correct.
Explanation: Explanation: a cot 6 + b cosec 6 = p and
- b cot 6 + a cosec 6 = g are the given equations.
Cumulative . 5 o
Class Frequency Taking, p™—g
frequency 2 2
05 _ 55 13 13 = (a cot 6 + b cosec 6)°— (b cot 0 + a cosec 6)
i = a*cot? § + bPcosec® O + 2ab.cot 6.cosec O
55— 115 10 23 — b*cot? 0 — a*cosec?  — 2ab.cot O.cosec 0
115 - 175 15 38 = a*(cot® 0 — cosec? 0) + b* (cosec? O — cot? 6)
17.5 - 23.5 8 46 [using, cosec?d — cot?0 = 1]
23.5 - 29.5 11 57 = (1) + V*(-1)
(57 +1) =g

The median of 57 (odd) observations = ~——~+

2 18. Option (A) is correct.
58
=5 = 29% term Explanation: Number of days in non-leap year
29th term lies in class 11.5 - 17.5. = 365
So, upper limit is 17.5. 365 1
. . Number of weeks = —— = 52— = 52 weeks
14. Option (A) is correct. 7 7
. _ 15
Explanation: Give tan 6 = 3 Number of days left = 1 For example, it may be any
15 of 7 days which from Sunday, Monday, Tuesday,
So, sin 6 = T (i) Wednesday, Thursday, Friday and Saturday; so,
T(E)=7
s X "
Now, sin = = (i) F(E) = 1 (Sunday)
From, Egs. (i) and (ii), P(F) = FE) _ 1
17 85
Y =75m 19. Option (D) is correct.
Explanation: In case of assertion:
- Chord AB subtends £60° at O.
e N
Cb%& x
A B 7
15. Option (B) is correct. A B
Explanation: Total number of marbles in a bag = 12
+8=20
Number of blue marbles = 8
i.e., favourable outcomes = 8
and total possible outcomes = 20
favourable outcomes P
.. P(drawing a blue marble) = p \ <
possible outcomes
8 2 ZOAP = 90°
= 20 = 5 Similarly, Z0OBP = 90°
. . In quadrilateral OAPB,
16. Option (D) is correct. 2O+ /P + OAP + ZOBP = 360°
Explanation: = 60° + £P + 90° + 90° = 360°
bere, =L LB g3 SN £P = 360° - 240°
€ q, 3 3'b 3¢ 1 - /P = 120°
a b ¢ .. Assertion is incorrect.
P # . In case of reason:

2 2 2
So, the system of linear equations has no

solution. 1

PT and OT are the tangent and radius,
respectively at contact point T.
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So, Z0OTP = 90°
= AOPT is right angled triangle.
Again, in AOPT

ZT > £0

OP > PT

[Side opposite to greater angle is larger]
.. Reason is correct.
Hence, assertion is incorrect but reason is correct.
20. Option (B) is correct.

Explanation: In case of assertion:

V3x2+6 =9

32 + 6 =81
3x2=81-6=75
x2=E =25

3

x 5

=+
Hence, positive root = 5.
.. Assertion is correct.

In case of reason:

2
Substituting x = 3 inax* +7x +b=0

%a + %4+ b =0
= 4a+42+9 =0
= 40 +9b =-42 ..(i)
again, substituting x =-3inax* + 7x + b =0
9-21+b=0
= 9 + b =21 ...(ii)

Solving (i) and (ii), we get
a=3andb=-6
.. Reason is correct

Hence, both assertion and reason are correct but
reason is not the correct explanation for assertion.

Section - B

21. o and B are the roots of 2x% + 2x + 1

So, Sum of roots (a+p) = —% =-1 1

Product of roots (af) = %

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

22. In AOQP, ZPOR = £0OQP + £0OPQ
(exterior angle) 1
R
oR
P
Q
v
Z0PQ = /POR - £0QP
= 120°-90°
= 30° 1

OR
Since, the diagonals of a trapezium divide each other
proportionally, so we have

04 _ BO
ocC OD
x+5 x—1
or, = 1
x+3 x—2
A
or, (x+5)(x-2)=(x-1)(x +3)
or, ¥-2x+5x-10 =2+ 3x-x-3
or, 3x-2x =10-3
: x=7. 1
23. Area of sector OAPB= % times the area of
circle
x 5
T X 260° ~ 36 o
x _5
o 360° 36
or, x = 50° 2
[CBSE Marking Scheme, 2012]
24.
o,
é
A
22 cm

Given, radius of a circle,
OA = OB =6cm
(assuming in figure) 1



Solutions

and  central angle 6 = ZAOB = 30°
By using formula,

area of the sector of a circle

2

0
= X
360°

= 30 x3.14x6%x6
360°

= 9.42 cm? 1

OR

Let the length, breadth and height of the cuboid be
I, b and h respectively.

X=1Ixb

Y=bXh

Z=1Xh
XYZ = Pv*n?

Volume of cuboid=1 X b X h
Po*n* = XYZ

or, Ibh = NXYZ 1
[CBSE Marking Scheme, 2012]

1
tan 6 0
25. LHS = 4Lz 1
3 5 1 " 1-tanf
tan@
tan? 0 1

= tan6-1 tan6 (tan6 —1)
tan®6 -1 1
~ tan@(tan6 -1)

(tan0 —1)(tar12 6 +tan0 + 1)
= tan6(tan6 —1)

=tan 6+ 1 + cot O

sinf cosf

)

cosf sinf

sin?6 + cos>
=1+ _
sin 6 cosf

_r
sin 6 cos6

=1+ cosec O sec 8 = RHS b3
[CBSE Marking Scheme 2019]

135
OR
LHS. = cotd +cosec 0 -1
cotf —cosec 0 +1
c9sg+ '10_1
_ sin@ sin
S ocost 1 "
sinf sin6
_ sin@(cosO —sinf +1) 1
= 2
sinf(cos6 +sinf —1)
_ sinfcosf —sin® 6 +sin 6
sin@(cosO +sinf —1)
_ sin®cos6 +sin6 — (1 —cos? 0) 1
sin@(cos6 +sinf —1)
_ sin@(cosO +1)—[(1—cosO)(1+ cosh)] Vs
- 2

sinf(cos6 +sinf —1)

(1I+cosB)(sinf —1+cosh)
sin0(cos +sinf —1)

1+ cos6
sin@
= RHS

Hence proved. 72

Section - C

26. (i) In order to arrange the books as required, we have
to find the largest number that divides 96, 240 and
336 exactly, clearly, such a number is their HCF.

We have,
96 =2°x3
240 =2 x3 x5
and 336 =2 x3x 7

.. HCF of 96, 240, and 336 is 2% x 3 =48
So, there must be 48 books in each stack.

Number of stacks of English books
96
= =2
48
Number of stacks of Hindi books
240
=2 =5

48
Number of stacks of Sociology books
_ 3%

48

(ii) HCF of numbers. 1

=7 1

27. For system of equation has infinitely many
solutions.

£ _3_3-¢ 1

12 ¢ -
= ¢"=36=>c=6orc=-6 (i) ¥
Also,-3c=3c-c*=c=60rc=0 (@)1
From Egs. (i) and (ii), we get

c=6

S8

[CBSE Marking Scheme 2019] %2
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Commonly Made Error

» Many candidates are not able to solve this
problem because of not having the basic idea of
unique solution, infinitely many solutions and
no solution.

_______________________________________________

. » Candidates must remember the conditions
: for the no solution, unique solution and
: infinitely many solutions. :

______________________________________________

28. Let the original speed of train be x km/h
300 300

Therefore, - =2 1%
X x+5

= x +5x—750 =0

= (x+30)(x-25) =0

= x=250rx=-30

Hence, speed of train is 25 km/h 1%

[CBSE Marking Scheme 2017]

Commonly Made Error

» Candidates do error in framing and simplifying
these type of equations.

» Adequate practice is necessary for simplifying
these type of quadratic equations.

______________________________________________

Answering Tip

OR
Given, Sy =40
= 2(2a + 3d) = 40
= 2a + 3d = 20 (i) %2
Sy, =280
= 7 (2a + 13d) = 280
= 2a + 13d =40 (ii) ¥2
On solving (i) and (ii), we get
d=2anda=7 1
n
S, E[14+(n—1)xz]
= n(n + 6) or n + 6n 1

29. LHS = (sin? 0 + cosec? 6 + 2 sin 6. cosec 6)
+ cos® 0 + sec? 0 + 2 cos 6. sec 0 23
= (sin® O + cos® ) + (sec? O + cosec? 0)

2sin@ 2cos6
+ L+
sinf  cosf
=1+1+co?0+1+tan’0+2+2
=7 + cot? @ + tan® § = RHS Hence proved
[CBSE Marking Scheme 2019] 1

)

30.

31.
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10
S
S’

A [
o B

E F y
Let AB be the diameter of a given circle and let CD
and EF be the tangents drawn to the circle at A and

B, respectively.
AB 1 CD and AB 1 EF 1
-.ZCAB = 90° and ZABF = 90° 7
ZCAB = /ABF
and ZABE = ZBAD 1
ZCAB and ZABF also ZABE and ZBAD are
alternate interior angles. 1
CD || EF
Hence proved
[CBSE Marking Scheme, 2012]
OR
R D
3
B C 1
In AAPB and ADPC
/BAP = ZCDP (90° each)
ZAPB = ZCPD
(vertically opposite angle)
AAPB ~ ADPC (AA similarity) 1
Therefore, ALy O 1
DP  PC
= AP x PC=BP x DP  Hence Proved

[CBSE Marking Scheme 2019]

Peter throws two dice together
.~ Total number of possible outcomes

=6"=36 2
He get 25 only when he gets (5, 5)
.. No. of favourable outcomes = 1 %
P(getting the numbers of product 25) = % 1

Rina throws one dice

.. Total number of all possible outcomes = 6

The number where square is 25 is 5

.. No. of favourable outcomes = 1 Y2



Solutions

32

.

P(getting a number whose square is 25) =
1 1

6~ 36
Hence, Rina has better chances to get the number
square 25.

Q| =

b2

[CBSE Marking Scheme 2017]

Section - D

Let the speed of the boat in still water be x km/h
and speed of the stream be y km/h.
. 30 + 44 )
Given, —y xty 10 @1
40 . 55 .
and =y x+y =13 (i) 1
Solving Egs. (i) and (ii), we get
x+y=11 (iii)
and x-y=>5 (iv)
Solving Egs. (iii) and (iv), we get
x=8andy =3 1+1

Hence, speed of boat = 8 km/h and speed of stream
= 3 km/h.
[CBSE Marking Scheme 2019]

OR
( )
E D
h h
30° 60°
LA 80-x) B x )
1

Let BC = x, AB = 80 — x, where AC is the road.
Tn AACB, tan 60° = 3=

x
= h = \/g X 1
In ABAE tan 30° = 1__h
n . an ST
= m3 =80-x 1
Solving equation to get 1

x=20,h= 203
.. AB =60 m, BC = 20 m and
b= 20J3m 2
[CBSE Marking Scheme 2019]

33.

34.

137
(" )
R
X Y
> L
3 H 2
P Z Q
\ J 1
Here, RQ 1L PQ and XZ 1 PQ
or, XZ 11 YQ
.. Similarly, XY || ZQ
XYQZ is a rectangle. (- ZPQR = 90°) 1
INAXZQ, 1+ /2 =90° )
and in APZX, £33+ Z4 =90° (ii)
XQLPRor, £2+ /3 =90° (iii)
By Egs. (i) and (iii), we get Ya
L1 = /3
By Egs. (ii) and (iii), we get Y
L2 = /4
APZX ~AXZQ  (AA similarity) 1
Pz _xz
XZ ZQ
Thus, X7? = PZ x ZQ 1
Hence proved.
p

\

V242 +72 =25cm

%x24><7 = 84 cm? 1

2 2
T é) _84+£(§)
2\ 2 4\ 2

Juy

Diameter BC =

Area ACAB =

Area of shaded region

= 1
_ (18751t _g 4)Cm2

16
= (117.18n — 84) cm? 1

= 283.94 cm?
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OR

Volume of ice-cream in the cylinder
=1 (6)> x 15 cm® 1
Volume of ice-cream in one cone

B

= lTtrz X 4r + z1tr
3 3

(Given, h = 4r) 1

= 21r® cm®
= 10@2n7) = n(6)* x 15
= P=3=r=3cm

So the radius of ice-cream cone is 3cm.
[CBSE Marking Scheme 2019]

Detailed Answer:
Given, radius of right cylinder (r) = 6 cm
height of right cylinder (k) = 15 cm
.. Volume of ice-cream in the cylinder (V;)
2
= nr'hy
= n(6)* x 15
= 5401 cm® 1

Also given, height of the conical portion is four times
its base radius i.e.,

height of cone, h = 4r
.. Volume of ice-cream in one cone
= Volume of cone + volume of hemispherical

shape on the top
1
= —wrth+ z1tr3
3 3
=12 (4r)+z11:r3
3 3
= 2nr° cm® 1
[+ h = 4r]
Now, volume of ice-cream in the cylinder
= 10 X (volume of ice-cream in one cone) 1
ie., 540 © = 10 X 2nr°
540
= T 10x2
= P =27
= =27 cm
= r =3 cm
Therefore, radius of ice cream cone is 3 cm. 2
35. Maximum frequency = 50,
class (model) = 35 -40 1
fi-fo )
Mode =1+ |57 7 [XI
ode (2f1 —fo-f 1
= 35+ _90-3¢
100—34 —42
Mode = 35+ 16 X5 1
24
=38.33 2

[CBSE Marking Scheme 2019]

36.

(ii)

(iii)

37

(ii)

(iii)

38.

(ii)

(iii)

Section - E

(i) No. of rose plants = 135
No. of marigold plants = 225

The maximum number of columns in which they
can be planted

= HCF of 135 and 225
. Prime factors of 135 =3 X 3 X 3 X 5
and 225 =3 X3 X5X%X5
. Prime factors of 135 = 3 X 3 X 5 = 45.
OR
Total number of plants 135 + 225 = 360 plants

We have proved that the maximum number of
columns = 45

So, prime factors of 45 =3 X 3 X 5
=3 x5!
Sum of exponents =2 + 1 = 3.
Number of rows of Rose plants
135

45
. 225
Number of rows of marigold plants = VT

=3+5=8
(i) Relative speed of both cars while they are
travelling in same direction = (1 — v) km/h.

OR
Relative speed of both cars while they are travelling
in opposite directions i.e., travelling towards each

other = (u + v) km/h.

Let the speeds of first car and second car be u km/h
and v km/h, respectively.

According to the given information.

Total number of rows

5w -v) =100
ie,. u—-v =20 @)
and u + v =100 (ii)

Solving Egs. (i) and (ii), we get u = 60 km/h.

From above part ii, referring to the solution of both
equations

v = 40 km/h.

(i) Area of two bedrooms = 10x sq. m
Area of kitchen = 5y sq. m
10x + 5y = 95
2x +y =19
Also, x+2+y=15
x+y=13
OR
Length of outer boundary= 12 + 15 + 12 + 15
=54m

On solving two equation part (i)
x=6mandy=7m
area of bedroom =5 X 6 = 30 m
area of kitchen =5 x 7 =35m
Area of living room = (15 X 7) — 30
=105-30
=755q. m
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Mathematics Standard (041)

Self Assessment Paper-1

10.

11.

14.

16.

17.
18.

21.

Section - A

Factorize 525 and 3000 to get the HCE

OR
Use formula: product of two numbers = HCF X
LCM
LCM of 40, 42 and 45 in the required result.
Since roots are reciprocal to each other, therefore
product of roots = 1.
The two digit number divisible by 3 are 12, 15, 18,
e 99.
Use mid-point formula.
Apply property AA of similar triangle to get the
required result.
Angle between radius and tangent is 90°. Also the
sum of 3 angles of a triangle is 180°.

sin A

and tan A = —— and
cosA

Write sec A =

cos
simplify it.

Area of triangle = % X base X height

Here, base = diameter of semi — circle.
and height = radius of semi circle.

Using: perimeter of circle

1 .
Y- X perimeter of square

1
= 2nr = —(4
T 2( a)

Use Formula:

Quadratic polynomial = x*— (sum of zeroes)x +
Product of Zeroes.

Write prime factorisation of 484.

» Rate of smaller and larger opening be u and

v m%h

oo u+ v =30and 3u + 2v = 70 and solve it.

Section - B

Let son's present age be x years then Sumit's present

age is 3x year.

22.

24.

25.

27.

28.

29.

30.

According to questions;

3x+5= g(x+ 5) and solve it.

A divides the line segment XY in the ratio 2 : 3. Use
section formula to get coordinates of A.
Find side of the cube using formula:
Volume of cube = (side)?
OR

1
Apply formula, volume of cone, V = 3 nr'h

Then apply formula: Surface area of cuboid =
2(Ib + bh + 1h)

Using identities 1 + tan® @ = sec* @and (a + b) (a —
b) =a* -1

Section - C

ap b
Using L o unique solution.
ay by

l:>11+(m—1)= 1andun= 1
n n m

Here, a,, =

=at+m-1)d= 1 s find a and d, then apply
m

S

m

.= %[2a+(mn—1)d]

OR

Here, S, = 636, first term, (1) = 9, common difference,
(d) = 8, apply formula,

S, = g[Za +(n—1)d] to get value of n.

Get simultaneous equation: A + 2B = 60° and

A + 4B = 90°. Solve both the equation to find value
of A and B.

Using property: the tangents drawn to a circle from
and exterior point are equal in length.
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32.
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Section - D

Form the quadratic equation using given condition,

192 192

ie.,

200

!

simplify it, to get the value of [ i.e., length of the
cloth.

200
(l + 5)(T - 2)

x  x+16
33. Using Basic proportionality Theorem in AABX and
Solve it to get the value of x i.e., speed of the in AAXC
train. '
passenget frain OR 34. Volume of material used = Volume of cuboid.
Mak drati ti OR
ake quadtatic equation, Area of shaded region = Area of sector ODACB —
Area of AOBD
Self Assessment Paper-2
Section - A :
Section - B
1. The product of the greatest power of each prime 1 1
factor, involved in the numbers in LCM. 21. Here, -6 + ; = Z and solve it.
2. Here, B = — o where o and B are the roots of AD  AE
quadratic polynomial. 22. Use Basic Proportionality theoremi.e., DB = T
Also, S f roots = 0 =0i.e., pol ial h . . . .
sc? um ot roots = 1-¢, polynormat has 23. Distance covered in 1 revolution = circumference
no linear term. of wheel
3. Putting n = 2in 2(7" + 8"), we get 226. 24. Use section formula, for internal division.
1 .
4. Putx = — to get the value of k. 25. 4 = sin 0
2 11 cosO
For real roots, D > 0. 4
ie,tan6 = —
5. Here, points are (-4, -7) and (0,-7) 11
6. £PQO = 90° and area of QORP = 2 X ar (AOPR) .
. g Section - C
7. Diameter of circle = diagonal of square.
4 26. Use method of contradiction to prove the required
8. Volume of sphere, V = gm’?’ result.
9. No. of favourable event, F(E) = 1. - Put ﬁ =X and ﬁ =Y and simplify.
10. Using distance formula of AB and BC and putting .
28. Formed equations: x + 20y = 3000
AB = BC.
x + 25y = 3500
11. Here, ZOPR = 90° !/
where, x be fixed charge and y be food cost per day.
and ZOPQ = ZOPR - ZQPR = 90° - 50° = 40° OR
To get the required angle use sum of all angles of a a,=q=a+@p-1)d=gq
triangle is 180°. anda, = p=a+ (- 1)d = p
13. Usetan 0= 229 1d coto = ¢ Find a and d by solving these equations and further
ing find the required result.
16. Common difference d = t,—t;, where t; and t, are 29, Squaring both sides and simplify.
the given terms. 30. (OR Part)
. . . dicular AB BC AC
17. Use trigonometric ratio, tan 6 = perpendicuiar : =
g base Since, AABC ~ APQR = PQ = QR TR



Hints 141
31.r (drawing black ball) = 3 x P(drawing white ball) OR
According to question, we draw a figure:
, x ( 15 ) D
ie., =3x
15+x 15+x 30° 45°
simplify to get value of x.
100m
. 30° 45°
Section -D [
A B C
32. According to question, we draw a figure: 33. Use Pythagoras theorem in AOAM and in AOAP
AN 34. A
(S
7500 m
15.5 cm
B Q[«3.5 C
30° 45° ; I 3.5 cm
D¢e—x—> Ce¢—y—> b 4 .
x+y TSA of toy = CSA of cone + CSA of hemisphere.
Self Assessment Paper-3
Section - A :
Section - C
1. Use prime factorisation method to get HCE 26. Use section formula.
5. Use section formula to get the value of k. -2
. 27. Sum of roots (o + f) = =
6. ZOAP = 90° and use sin 30° = OP" .
roduct of roots (off) = =
9. Putsec’A —tan’A = 1. P @h) 3
10. Diameter of circle = side of square. Required polynomial
12. Use distance formula. = »* - (sum of zeroes)x + product of zeroes
14. Use surface area formula of a cube = 6 (side)>. = x2_ |:( l-a ).,_(1 —B J:|x + |:( l-a Il —B J:|
16. Put x = 2 does not satisfy the given equation. I+a 1+8 lta \1+5
17. Use formula: a, = a + (n-1)d. 28. According to question, we draw a figure:
B
18. Putting sin 30° = % and tan 45° = 1.
Section - B
21. Equations are: 7(10y + x) = 4(10x + y)and x—y =3 h
and solve it.
22. Use section formula to find co-ordinates of point of
intersection.
25. Volume of 1 cubes = Volume of cuboid 0 60° A
32. According to question, we draw a figure: D C X
A 3x
OR
. Perpendicular
Usingtan 0 = ———
. J6 & Base
29. Change tan A = sin A ,COseC A = — and sec A
sin
0

S . Further simplify it.
cos
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30. Use pythagoras theorem in AABC. 3 OR
31. (i) Prime numbers are 2, 3, 5. l i =10
(ii) Numbers between 2 and 6 are 3, 4, 5. X x+3
. 33. Use basic proportionality theorem.
seChon B D 34. (OR) Length of the longest rod is equal to HCF of
T 15-x 15+x 2
Self Assessment Paper-4
SeCTIOH -A Use section formula for internal division to find
2. Irrational number value of k.
3. Putting product of zeroes = k to get the value of k. mx, +nx, my, +ny,
4. y=0and y = - 7 represent parallel lines, hence no T Tmrn T mn
solution.
5. Use mid-point formula ie., x = MtX 4 24. Volume of sphere = Volume of cone
L., 5
OR
+
y= % where (x, y) are the coordinates of Volume of cylinder = mtr2h
mid-point. 25. Substitute values of standard angles and simplify
6. Use distance formula to get the value of k. & e
7. All tangents of a circle are equal in measure. SeC'I'lon - C
. AC=BC=4cmand AB = VAC*+BC . Use method of contradiction to prove required.
VAC? + BC? 26. U hod of d p quired
B 27. For equal roots b* — 4ac = 0
9. 28. s, =180 = g[90+(n—1)(—6)]
30m OR
1
a,=a+m-1)d= =
(3] n
A 10/3m C anda, =a+ (n-1)d = =
m
11. Area of shaded region
= Area of outer ring — Area of inner ring. 31. P(5 will not come either) = 1—P(5 will come at least
once
13. Use, area of circle = n(radius)?. )
30. (OR) ZOAD = £OCD = 90°
15. Volume of capsule = Volume of two hemisphere i
+ volume of cvlinder. and sum of all angles of quadrilateral AOCD =
Vo yHnaer 360°.
21. Here,S; =@ and S, = a, + 1 32. According to question, we draw a figure:
22.
30° s
o : o >
A P Q B
(2 1) (-5,8) h
2x-y +k 45° 30°

AP:PB=1:2 X Y



Hints

OR

According to question, we draw a figure:
A

30° 45°
De—20m—>Ce¢«—x—>

34.

143

Volume of water in cylindrical tank = Volume of
water in the park.
OR

2 12

. 0 .
Area of minor segment = ——mnr“ ——r“sin@

360°

and Area of major segment = area of circle —area of
minor segment

Self Assessment Paper-5

15.

16.

21.

22.

23.
24.

Section - A

Use prime factorisation method to get HCE
Use section formula.
Use distance formula.

Use basic proportionality theorem to get AD.

Use sin 45° = i, tan 45° = 1 and cot 45° = 1.

V2
Use formula of volume of cylinder = nr’h to get
height.

Use formula total surface area of a cone = nr(r + I)
to get radius.

Puttingx=3inx2+5x+k=0,wegetk=—24.

Section - B

Use formula for required polynomial
= x*— (sum of zeroes) x + product of zeroes.

Use mid point theorem to get the point D and
apply distance formula to get AD.
Sum of angles of a quadrilateral is 360°.

Use formula surface area of a cube = 6 (side).

28.
29.

30.

32.

33.

34.

Section - C

Use discriminant formula = b* — 4ac.

sin?«

COS2 a

Use cos? B = (1-sin® §) and tan® o =

Use formula S,, = g(u +a,) to getn = 20.

Section - D

D R
18 m
60° 45°
L C A B )

Use basic proportionality theorem, to get

AE _ EQ

AD  DC’

AE PE
— = — and
AD BD

Use volume of water flowing in 1 h = r°h.



EXCLUSIVE SCHOOL BOOKS SUPPLIERS

Pravin Sales, 9890683475, Sai Shubham, 9975687687
Navjeevan Book Stall, 9422296434

ANDHRA PRADESH

Sri Vikas Book Centre, 9848571114, 9440715700,
Sri Kanka Durga Book Stall, 9603491009

ASSAM Anil Paper Mart, 9422722522, (02482) 230733
Dutta Book Stall, 8729948473 UTTAR PRADESH

JHARKHAND Maheshwari Pustak Bhandar, 9760602503

Bharti International, 06432359136, 9431132051 TAMIL NADU

KARNATAKA Bookmark-IT, 7305151653

Palasandra Promoters, 9448214377, (0816 ) 2273220 TELANGANA

Sree byraveshawara book Depot, 9880561081, Sri Balaji Book Depot , 9676996199, (040) 27613300,
Shri Sharada Store & Stationers, 9000400069

WEST BENGAL

United Book House, 9831344622

Schoolwale & Company, 9731715655

OUR DISTRIBUTORS

Vidyarthi Sales Agencies, 9819776110, New Student Agencies, 7045065799,
Shivam Books & Stationery, (022) 28230897, 9892935799
Yash Book House, 9637936999

Granth the Book World, 9922295522

New India book House, 9623123458, 7448123456

Laxmi Pustakalay and Stationers, (0712) 2727354,

Vijay Book Depot, 9860122094, (0712) 2534217,

Renuka Book distributor, 9765406133, Novelty Book Depot, 9657690220
Navjeevan Book Stall, 7020525561

Shri Ganesh Pustkalaya, 9423131275

MADHYA PRADESH
Adithi Distributor, 9229171880
MAHARASHTRA

Ashish Book Depot, 7798420420

ANDHRA PRADESH

JBD Educational, 9246632691, 9246633693

ANDAMAN & NICOBAR ISLAND
Krishna Book Centre, 9474205570
ASSAM

Book Emporium, 9675972993, 6000763186, Ashok Publication, 7896141127

Kayaan Enterprises, (0361) 2630443, Central Book Agency, 99547107165,
Orchid Book house, 9864624209
BIHAR

Bokaro Student Friends, (0612) 2300600, 2618400, Gyan Ganga Ltd., 9304826651
Nova Publisher & Distributors, (0612) 2666404,

ODISHA
A. K. Mishra Agencies, 9437025991, 9437081319
M/s Pragnya, 8847888616, 9437943777, Padmalaya, 9437026922

Bidyashree, 9937017070
Trimurti Book World, 9437034735

Students corner, 7008435418

Sindhu book Depot, 9425275763, 9981935763
Sibani Book Store, 8763340822

PUNJAB

Cheap Book Store, 9872223458, 9878258592, City Book Shop, 9417440753
Gaurav Book World, 9478821183, Subhash Book Depot, 9876453625
Gupta Brother, 988200206

Mahindra Book Depot, 9814920226
RAJASTHAN
Perfect Stationers & Gen. Shoppe, 9829863904

Shri Durga Pustak Mandir, 9334477386, Vikas Book Depot, 9504780402
Sharda Pustak Bhandar, 9334259293

Krishna Book Agency, 9801019292

Chaurasia book centre, 7004456102

CHATTISGARH

Shri Ramdev Traders, 9981761797

Sindhu Book Depot, 9425275763, 9981935763

DELHI

Mittal Books, (011) 23288887, 9899037390, Shyam Brother, 9313619935
Bokaro,Student Friends Pvt Ltd., 7004074900, R. D. Chawla & Sons, 9899445522

GOA Vardhman Book Depot, 9571365020, Bhandari Stationers, 9001094271
Golden Heart Emporium, (0832) 2725208, 9370273479 Nakoda Book Depot, (01482) 243653, 9214983594
GUJARAT J K Enterprises, 9460983939, 9414782130, Ravi Enterprises, 9829060694

Patel Book, 9898184248, 9824386112, 9825900335

Shalibhadra Stationers, 9904477855,
Zaveri Agency, 9979897312, 9979890330
Goutam Book Sellers, 9081790813
Mahavir Stationers, 9429474177

College Store, 8141913750, 9825099121

Kazi Brothers, 7984880995, Shopping Point, 0261-2230097
HARYANA

Swami Kitab Ghar, 9255121948

Kashi Ram Kishan lal, 9289504004, 8920567245

Agarwal Book House, 9810657456

JHARKHAND

Bokaro Student Friends, (0654) 2233094, 7360021503

Bokaro Student Friends, (0326) 3590527

Bokaro Student Friends, 9234628152, Gyan Ganga Ltd., 9117889900,
Crown Book Distributor & Publishers, (0651) 2213735, 9431173904
Pustak Mandir, 9431115138

Vidyanthi Pustak Bhandar, 9431310228

Navyug Sahitya Mandir, 9334375509, 9431367981

Saraswati Book House, (0141) 2610823, 9829811155
TRIPURA

Book Corner, 8794894165, 8984657146

TAMIL NADU

Majestic Book House, (0422) 2384333

Arraba Book Traders, (044) 25387868, 9841459105, M.R. Book Store (044)

25364596, Indian Book House, (044) 24327784, 9094129595,

Kalaimagal Store, (044) 5544072, 9940619404, Vijaya Stores, 9381037417
Bookmark It-Books & Stat. Store, 7305151653, M.K. Store, 9840030099
Tiger Books Pvt. Ltd., 9710447000

Sri Saraswathi Book Stall, (04132) 222283, 9092626287

Pattu book centre, 9894816280

Rasi Publication, 9894816280

Maya Book Centre, 9443929274

TELANGANA

Sri Balaji Book Depot, (040) 27613300, 9866355473,
Central Book Shop, 9121152053, Shah Book House, 9849564564
Shraddha Books & Stationery, 9849451558

UTTAR PRADESH

KARNATAKA
Renuka Book Distributor, (0836) 2244124

Hema Book world, 8040105110, Krishna book house, 9739847334

Chaitanya Exhibition, 9886393971

Akshile Marketing, 9945891555

KERALA

Asad Book Centre, (0484) 2370431, 9447314548, Academic Book House, (0484) 2376613
Surya Book Centre, 9847238314, H & C Store, 9864196344,

Surya Book House, 9847124217, 9847238314

Book Centre, (0481) 2566992

Sparsh Book Agency, 9412257817, Manav Book world, 9358429663
Om Pustak Mandir, (0562) 2464014, 9319117771,

Panchsheel Books, 9412257961, 9412257962,

Mehrotra Book Agency, (0532) 2266865, 9415636890

Sasta Sahitya Sadan, 9450029674

Vyapar Sadan, 7607102462, Om Book Depot, 7705871398

Vidyarthi kendra Publisher & Distributor, 9554967415

Azad Book Depot Pvt. Ltd., 7317000250, Book Sadan, 9839487327,
Universal Books, 8881093333, 7652043110

Academic Book House, (0471) 2333349, 9447063349, Bhanu Book Depot, 9415031340
T.B.S. Publisher Distributors, (0471) 2570504

T.B.S. Publisher Distributors, 755982223 Raj Book Dist., 9235616506

Aman Book Stall, (0495) 2721282,
Vasantha Book Stall, 9895072023

Ideal Book Depot, (0121) 4059252, 9837066307
Prozo (Global Edu4 Share Pvt. Ltd), 9318395520
Goyal Books Overseas, (0120) 4655555, 9873387003

Adithya book house, 8606005600 Bokaro Student Friends, (0542) 2401250, 8299344607

MADHYA PRADESH

Agarwal Book Depot, 9425116210

Sushil Prakashan,(0731) 2503333, 2535892, 9425322330, Bhaiya Store, 9425318103
Vinay Pustak Sadan, 8962362667, New Radhika Book Palace, 9425411533-66
MAHARASHTRA

Bookman & Company, 9935194495, Gupta Books, 9918155500

UTTARAKHAND

Brother Pustak Bhandar, 9897833882

WEST BENGAL

Oriental Publishers & Distributor (033) 40628367, Katha 'O' Kahini, (033) 22196313,
22419071, Saha Book House, (033), 22193671, 9333416484,

United Book House, 9831344622, Bijay Pustak Bhandar, 8961260603,

Krishna Book House, 8420431083

Natraj Book Depot, (020) 24485054, 9890054092, Vikas Book House, 9921331187, S.B. Book Distributor, Cooch behar, 9002670771
Sai Shubham, 9975687687, 9890043496, Pravin Sales, 9890683475, New Saraswati
Granth Bhandar, 9422323859,

Akshar Books & Stationary, 7385089789, Vandhaman Educational, 9860574354

The Wisdom Store, 9822588775, 02025433344

Hira Stationers, 9423755472

0709




SOLUTIONS
Self Assessment Paper-1

Mathematics Standard (041)

Section - A

1. Option (A) is correct.
Explanation: 525 =5 X5 X3 X 7=3 x5 x 7
and 3000 =2X2X2X3X5X5X%X5
=2x3' x5

HCF = 3! x 5% = 75. 1

2. Option (B) is correct.

Explanation: We have to find minimum distance (i.e.,

LCM) covered by steps.
40 =2°x5
42 =2x3x7
45 =3*x5
LCM (40,42,45) =23 x3*x5x7
= 2520 cm 1

3. Option (A) is correct.
Explanation: Roots of the equation 3x* — 10x + k
= 0O are reciprocal to each other.

= Product of roots = 1
k

= —=1=k=3 1
3

[CBSE Marking Scheme 2019]

4. Option (C) is correct.
Explunutzon Numbers are 12, 15, 18, ...., 99 Y2
9 =12+ (n- 1) X3

= 9-12 =3n-3

= 3n =87+ 3

= 3n =90

= n =30 b2

[CBSE Marking Scheme 2019]

5. Option (B) is correct.
Explanation: Let the point A be (x, y)

x+3 y+4
JTE_o
2 2 and 2
= x=-7andy =0
= Point is (-7, 0) 1

6. Option (C) is correct.
A(=6,3D
) l/A‘) Lll\
P

154 C 5 )

3147\
T

o={o. 1Y

LT

—udma = o) ro 27

= 17

[Topper Answer, 2020] 3

7. Option (C) is correct.
Explanation: By using the graph of coordinate
plane, we have the reflection of point (- 3, 5) is
x-axis is (- 3, - 5).

/ )
AY |
®(-3,5) T5
Xt e » X
-3 O
e(-3,-5) + -5
v
Yl
\. y

[CBSE Marking Scheme, 2020]

8. Option (B) is correct.
Explanation: In AABC and ADEF, /B = ZE and ZF
= ZC. By AA similarity, we get AABC ~ ADEF. Thus,
the triangles are similar but not congruent. 1
9. Option (A) is correct.
Explanation: OP is radius and PR is tangent at P.
So, ZOPR = 90°
= ZOPQ + 50° = 90°

= Z0PQ = 90° - 50°
= Z0PQ = 40°
In AOPQ,
OP = 0Q [Radii of same circle]

5 ZQ = ZLOPQ = 40°
[Angle opposite to equal sides are equal]
But, ZPOQ = 180° — 2P - 2Q

= 180° — 40° — 40° = 180° — 80°
= 100°
= ZPOQ = 100°. 1
10. Option (D) is correct.
Explanation:
(secA+tan A)(1-sinA) = ( smA) (1-sinA)
cosA cosA
(1+s1nA) (1-sinA)
1-sin®A) _cos’A
cosA | cosA
= Co! 1
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2
11. Option (A) is correct.
Explanation: Take a point C on the circumference
of the semi-circle and join it by the end points of
diameter AB.
s
ZC=90° [Angle in a semi-circle is right angle]
So AABCZ%XABXCD
1 .
:5x21f><1'=rzsq.un1ts 1
12. Option (A) is correct.
Explanation: In a right circular cone, if any cut is
made parallel to its base, we get a circle. 1
13. Option (C) is correct.
Explanation: As the probability of an event lies
between 0 and 1.
14. Option (D) is correct.
Explanation: Let radius of the circle be 7 cm and side
of the square is a cm.
According to the question, perimeter of the circle is
half of perimeter of the square.
1
= 2nr = — (4a
5 (40)
2a
= r=—
2m
r 1
or - =
a T
Area of thecircle  qr
Area of the square ;2
1 1 7
=1 X —2 = — _—
T n 22
15. Option (B) is correct.
Explanation:
Class | Frequency | Cumulative frequency
0-5 10 10
5-10 15 25
10 - 15 12 37
15 - 20 20 57
20 - 25 9 66

The modal class is the class having the maximum
frequency.

The maximum frequency 20 belongs to class (15-20).
Here, 3f, =n =66

16

17

18

19

So,

33 lies in the class 10-15.

Therefore, 10-15 is the median class.

So, sum of lower limits of (15-20) and (10-15) is
(15 +10) =25

Option (B) is correct.

Explanation:

Given,

21
Sum of zeroes = —

and Product of zeroes = 16 Y2
So, quadratic polynomial
= x? — (Sum of zeroes) x
+ Product of zeroes

g (EJ X+ >
3 16

ie (16x> — 42x + 5) Y

Option (B) is correct.
Explanation: Prime factors of 484 = 2% x 11°
Hence, the exponent of 2 in 22 x 112 = 2.
Option (B) is correct.
Explanation: Total volume of water in a vessel
=30m’
Rate of smaller opening = U m%h

Rate of larger opening = V m%h
In 1 hour water displaced by smaller opening
=Um’
Similarly in 1 hour, water displaced by larger opening
=Vmd
There fore,
and

U+Vv=30 (i)
3U + 2V =70 (given) (ii)
Multiplying by 3 in eq. (i) and subtracting with eq.
(i),

3U + 3V =90
3U+2V =70
6 6 6
v =20

Hence U is 20 m%/h.
Option (D) is correct.
Explanation: In case of assertion:

Let o and B be the roots of the quadratic polynomial.
If oo and B are positive then

-b -b
o + p = — it shows that — is negative but sum
a a

of two positive numbers (o, f) must be +ve ie.,
either b or a must be negative. So, 4, b and ¢ will have
different signs.
.. Given statement is incorrect.
In case of reason:
Letp=0,y=0

fo) =(x-a) (x-P) (x-7)

=(x-o)x-x



Solutions

= fx) = x> —an®
which has no linear (coefficient of x) and constant
terms.

.. Given statement is correct.
Thus, assertion is incorrect but reason is correct.
20. Option (B) is correct.
Explanation: In case of assertion:
a,=02n+1)
4 =2x1+1=3
Il=a;=2%x3+1=7

Since, S, = n [a+1]
2
3

Hence, Sy = 5 [B+7]
S;=15

.. Assertion is correct.
In case of reason:
Here,a =10,d =6-10=—-4andn =16

S, = §[2a+(n—1)d]

= %[zuo +(16 - 1)(- 4)]

8[20 + 15 x (- 4)]
= 8[20 - 60]
= 8 x (—40)
=-320
.. Reason is correct.
Hence, both assertion and reason are correct but
reason is not the correct explanation for assertion.

Section - B

21. Let Son’s present age be x years
Then, Sumit’s present age = 3x years
5 year later, we have,

3x+5 = > (x +5)
2
= 6x + 10 = 5x + 25
= x =15 1
Hence, Sumit’s present age = 3x = 3 X 15
= 45 years
and Son's present age = 15 years 1

[CBSE Marking Scheme 2019]

22. Given, E:E = ﬁ:%
XY 5 AY 3
-.Coordinates of A are _8+18, —2=ls
5 5
e, (2,-4) 1
Alieson3x + k(y +1) =0
= 6+k(=-3)=0
= k=2 1

[CBSE Marking Scheme 2019]

23.

Detailed Answer
Given, A lies on the line segment XY joining X(6, - 6)
and Y(-4, — 1) in such a way that

XA _2
XY 5
XA 2
or — ==
(XA + AY) 5

or 5XA =2 (XA + AY)

or 3XA =2AY

XA 2
or — ==
AY 3

It means, A divides the line XY in the ratio of
2:3
Using section formula,
Co-ordinates of A
~ {2(—4)+3(6) 2(—1)+3(—6)}
B 243 ' 243

_ (—8+18 —2—18)

’

5 5
=@2-4
Now, A lies on the line 3x + k(y + 1) = 0
Put(2,-4)in3x +k(y +1)=0
or 3%X2+4+k(-4+1 =0
or 6-3k =0
or k=2 b

1

PA =PB =4cm

(Tangents from external point) %2

ZPAB= 180° - 135° = 45°
(Supplementary angles)
ZABP = /PAB = 45°
(Opposite angles of equal sides) %2
ZAPB = 180° — 45° — 45°

= 90° Y
So, AABP is an isosceles right angled triangle.
= AB* = 2AP*
= AB* =32 ¥

AB = /32 =42 cm
[CBSE Marking Scheme 2019]

Hence,



24. Side of the cube, 2 = Y8 =2cm
Now the length of cuboid
I =4cm
breadth, b = 2 cm
height, h = 2.cm
Surface area of cuboid
=20Xb+bxh+hxI]) 1
=24 X2+2%X2+2x4)
=2 X 20 = 40 cm? 1
[CBSE Marking Scheme 2012]
OR

Volume of the upper cone = %nrzh
1,
Volume of the lower cone = gnr H
1 5, 1 5
Total volume of both the cones = gnr h+ gnr H

= %nrz(h+H) 1

Thus, the quantity of water displaced will be
lnrz(h+H) units®. 1

[CBSE Marking Scheme, 2012]

25. (1 + tan?6)(1 - sin H)(1+ sin 6)
[+ 1+ tan? @ = sec? 0]
= sec? O(1 —sin 6)(1 + sin 6)
= sec? 6(1 — sin? 6)
[ (a=b)a+b)=a®-1]1

=sec®0 X cos’6 [ 1—sin® 0 = cos? 6]

]

TS cos? 0 [ secO =
cos” 0 cos6

=1. 1
[CBSE Marking Scheme, 2020]

OR
sin 30° + cos B =1
1 +cosB =1 1
2
cos B = 1—1 = 1
2 2
. o 1
Le., cos B = cos 60° | cos60°= 5
Hence, /B = 60°. 1

[CBSE Marking Scheme, 2020-21]
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Section - C

26. Let us assume V2 be a rational number and its
a
simplest form be —, a and b are coprime positive

integers and b # 0.

a
So, 2 = E
= @ =20
Thus, 4* is a multiple of 2. 1
Let a = 2m, for some integer m
o v = 2m?
Thus, b* is multiple of 2

= b is multiple of 2

Hence, 2 is common factor of 2 and b 1

This contradicts the fact that 2 and b are co primes.

Hence, NG is an irrational number. 1
[CBSE Marking Scheme 2019]

27. For unique solution % T% 1

= k+6 1
[CBSE Marking Scheme, 2019]

Detailed Solution:
Given equations are
x+2y-5=20 (i)
and x+ky+15 = 0 (ii)
Comparing eq (i) with a;x + by +c¢; = 0 and eq (ii)
with  a,x + by + ¢, = 0, we get
a,=1,a,=3,b; =2,b,=k,c; =-5and ¢, =15

Since, given equations have unique solution, So,

a, . bf1
aZ bZ
. 1 . 2
ie. — —
3 k
= k # 6

Hence, for all values of k except 6, the given pair of
equations have unique solution.

Commonly Made Error

i » Many students make mistakes while applying 1
| condition of unique solution. They forget to |
| insert the ‘not equals to' sign (#). :

f@:‘ Answering Tip

» It is necessary to practice more such questions |
for better understanding of the condition of .
unique solution. :



Solutions 5

Detailed Solution:

30. Let ABCD be the || 8™

=  4n"+5n-636=0

= @n+53)(n-12) =0

= n =12 1
[CBSE Marking Scheme 2017]

29. A + 2B =60°and A + 4B = 90° 1+1

Solving to get B = 15°and A = 30° 1
[CBSE Marking Scheme 2019]

Detailed Answer

Given, sin(A +2B) = g

= sin (A + 2B) = sin 60°

= A+ B =60° @1
and cos (A +4B) =

= cos (A + 4B) = cos 90°

= A+4B =90° ()1

Solving egs. (i) and (ii), we get

A =30° and B = 15° 1

- AB =CDand AD = BC (i) %
AP+ PB + DR+ CR=AS+BQ+DS+CQ 1

or, AB + CD = AD + BC V2
From (i), 2AB = 2AD or AB = AD
e N
A P B

1 1
28.4,= — =24+ (m-1)d= = i) % Let ABCD be the parallelogram.
m p g
" " - AB = CD and AD = BC (i)
a. = 1 =2a+ (n-1)d = 1 (ii) % We know that the tangents drawn to a circle from an
" om m exterior point are equal in length.
Solving (i) and (ii), we get Therefore, AP = AS, BP = BQ, CR = CQ and DR =
1 1 DS.
i andd = P L Adding the above equations.
. AP + BP + CR + DR = AS + BQ + CQ + DS
Sun = o = (AP + BP) + (CR + DR) = (AS + DS)
+(BQ + CQ)
mn 1 1 _
= —[2X—+(mn—1)><—} = AB + CD = AD + BC
B mi mn From eq. (i),
= Lmn+1) 1 2AB = 2AD
2 or, AB = AD
[CBSE Marking Scheme 2017] Hence, ABCD is a rhombus. Hence Proved.
OR OR
Here,a = 9,d = 8,S, = 636 1 BC+CA+AB
; = (BP + PC) + (AR-CR) + (AQ - BQ)
Therefore, 636 = 5[18+(TZ—1)8] 1 A AQ + AR - BQ +BP + PC-CR

(

From the same external point, the tangent
segments drawn to a circle are equal.

From the point B, BQ = BP
From the point A, AQ = AR
From the point C, CP = CR
.. Perimeter of AABC,
AB + BC + CA=2AQ-BQ + BQ + CR-CR]
= = 2AQ

= AQ=%(BC+CA+AB)

Hence proved.

31. Total possible outcomes n(S) = 6
(i) Let E; = getting event letter A, then n(E;) = 2 1

k / Probability = ”((Esl)) - % - % 1
n

R (ii) Let E, = Getting event letter C, then n (E,) = 3

S ~ WE,) 3 1

or, ABCD is a rhombus. 1 W = 5 =3 1
[CBSE Marking Scheme, 2020]

o]
(@}

Probability =
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Section - D

32. | I
A 192 km B
Let speed of passenger train be x km/h. Y2
.. speed of superfast train = (x + 16) km/h )
. 192
By questlon, Tpassenger = 7
192
and Tsuperfast = (x + 16) v

According to the question,
192 192
x x+16

= 192(x + 16) - 192x = 2(x* + 16x) ¥
= 192x + 192 X 16 —192x = 2(x* + 16%) Y%
= x* + 16x — 1536 = 0

= x* + 48x—32x - 1536 =0

= x(x + 48) —32(x + 48) =0 1
= (x—32)(x +48) =0

= x = 32 o0r—48

Since, speed cannot be negative, therefore — 48 is
not possible.

Speed of passenger train = 32 km/h 1
and speed of superfast train = 48 km/h.
[CBSE Marking Scheme 2012]

OR

Let total length of cloth = I m

Rate per meter =% @ 1

200

= (l+5)(l—zj = 200 1
=  (I+5)(200-21) =200 1
= 1>+ 51-500 = 0
= (L +25)(1-20) =0 1

= [ = 20 m (neglecting [ = — 25)
200
.. Rate per meter =% 0 = X 10 per meter 1

[CBSE Marking Scheme 2019]

33. (i) Since, BC and OX bisect each other.
So, BXCO is a parallelogram then BE || XC and

BX || CE

In AABX, by B.T,
AP _ 40 ()1
FB OX

In AAXC,
AE _ AO

=2~ i) 1
EC (0):¢ )

Eqn. (i) and (ii) gives,
AF AE

=2 1
FB EC
So by converse of B.PT,
EF || BC
(ii) Given oxX _ IB 1
OA AF
Adding 1 on both sides
ox +1 = FB +1
OA AF
OX+0A  FB+AE
OA = AF
AX _ 4B
OA AF
(from fig. given in question)
or OA : AX = AF : AB Hence Proved. 1
34. Volume of cuboid = 4.4 X 2.6 X 1 m° 1

Inner and outer radii of cylindrical pipe
=30 cm and 35 cm %2

.. Volume of material used

= Lz (352-30%) x hm® 1
100

=" <e5x5xh %

100
Now, 2 X 65 X 5h =44 X 2.6 1
100
7x4.4x2.6x100x100
= h =
22x65%5
= h=112m 1
OR
Area of shaded region = Area of sector OACB — Area
of triangle OBD 1
= L ax(35)% ~ Lx35x2 1
360° 2
= 1><§><3.5><3.5—3.5
4 7
= E><0.5><3.5—3.5
2
= 6.125 cm® 3
35. X =5+7=12
X=18-x =18-12=16 2
x; =18 +5=123
and x,=30-x3=30-23=7 3

[CBSE Marking Scheme, 2016]



Solutions

Section - E

36. (i) Speed of Raj's car = x km/h
Speed of Ajay's car = (x + 5) km/h
Distance covered by Ajay in 2 hours
= [(x + 5) x 2] km
= 2(x + 5) km.
(ii) Given,
Speed of Raj's car = x km/h
Speed of Ajay’s car = x + 5 km/h

Time taken by Raj = @h
x
. . 400
Time taken by Ajay = (x+5)
Raj took 4 hours more than Ajay i.e.,
400400 _,
x x+5
100100 _
x x+5
= 100(x + 5)—100x = x(x + 5)
= x* + 5x-500 = 0

(iii) Time taken by Ajay = 40 h
x+5

400
20+5

=16h
OR

Speed of Ajay’s car
=x + 5km/h
=20+5
= 25km/h
37. @) Modal Class = 120 — 130
Upper limit = 130

(ii) Mode class frequency of the given data is 21.

7

(iii) No. of wrestlers with more than 120 kg weight= 21

+8+3=232
OR
For class mark of 130 — 140,
_ 130 +140
2
= ? =135
38. () DR = 5 m (given)
: DR = DS
(Length of tangents are equal)
ie., DS =5m.
(ii) We have AD = 23 m.
and DS =5m [Proved in (i)]
AS = AD-DS

=(23-5m =18 m.
(iii) We have,

AB =29m
But AS = AP (lengths of
tangents are equal)
and AS =18m [Proved in (ii)]
AP =18 m
Now, PB = AB-AP
=(29-18) m
=11m.
OR
. PB =11m [proved in (iii)]
But PB = BQ (lengths of
tangents are equal)
. BQ=11m
or r=0Q=0QB=11m

Hence, diameter = 2r = 2 X 11 = 22 m.



SOLUTIONS
Self Assessment Paper-2

Mathematics Standard (041)

Section - A

1. Option (A) is correct.
Explanation: Prime factorisation
6=3x272=2"%x3and 120 =2> x 3 x 5
LCM (6, 72, 120) = 2° x 3% x 5! = 360 1
2. Option (A) is correct.

Explanation: Let f(x) = x> + ax + b and a, 8 are the
roots of it.

Then, § = —a (Given)
_b
a+ p= , an aﬂ—;

a b
1 and a(-a) = 1
—a=0and —o?*=b

a=0=b < 0orbisnegative.

oa—-—o =

So, f(x) = x* + bshows that it has no linear term. 1
3. Option (D) is correct.
Explanation: Since 2 is an even prime number, then
n=2
Putting the value of n is 2 (7> + 8?), we get
2(7* + 8%) = 2(49 + 64)
=2x113
=226
Hence, 2(7" + 8") ends with 6, where 1 is an even
prime number.
4. Option (A) is correct.

1
Explanation: Since, > is a root of the equation

x2+kx—E=0
4
2
Then, (1 +k[lj_§:0
2 2 4
l_{_k_é:()
4 2 3
k_s_ 1
2 4 4
k_,
2
k=2 1

5. Option (C) is correct.
Explanation: Points are (—4,—7) and (0,-7)

Distance = \/(0 + 4)2 + (_7 + 7)2

= V4240 = 16 =4 units 1

6. Option (A) is correct.
Explanation: PQ is tangent and QO is radius at
contact point Q.
o ZPQO = 90°
.. By Pythagoras theorem,
PQ* = OP*> - 0Q*
=132-5=169-25 = 144

= PQ =12cm
: AOPQ AOPR [SSS congruence]

Area of AOPQ = area of AOPR

[Since, congruent figures are equal in areas]
Area of quadrilateral QORP = 2 area of AOPR

=2x % base X height

= RP x OR
=12%x5
= 60 cm? 1

Answering Tip

» Applying the pythagoras theorem after that
applying Area of quadrilateral.

_____________________________________________

Commonly Made Error

. » Sometimes students unable to see and justify
| the right triangles and hence do not apply the |
: pythagoras theorem. :

7. Option (B) is correct.
Explanation: Given, radius of circle, r = OC = 8 cm
Diameter of the circle = AC=2X0OC =2 X8

= 16 cm which is equal to the diagonal of a square.

D C

Let side of square be ‘a’.

Using Pythagoras theorem,



AB’ +BC? = AC?

a’+a’ =16
2a* =256
a’ =128 cm? 1

8. Option (D) is correct.

Ve
Explanation: v, = 27
4_ 3
3™ _e4
gnrf 27

[r; and r, are the radii of two spheres.]

n_4

r, 3
Now, the ratio of their surface areas,
4} U (4) _16 1
amf |\ n 3 9

9. Option (A) is correct.
Explanation: Total number of outcomes favourable
foreventE are (1,2,3,4,5,6),ie.,T(E)=6
A number which is odd and less than 3 is 1 so,
FE) =1

So, probability P(E) = % = % 1
10. Option (C) is correct.
Explanation:
% Y
A
1B(©,3)
X'« ,:” —|O(O 0) A(xrg)
I o ’
\'C 0,-3)
YV

O is the midpoint of the base BC

i.e., O1is the midpoint of B and C(0, -3)
Therefore, coordinates of point B is (0, 3)
So, BC = 6 units.

Let the coordinates of point A be (x, 0).
Using distance formula,

AB = (0—x)2+(3—0)2
= |[Vx2+9|
BC = \/(0—0)2+(—3—3)2‘

= V36|

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

Also, BC = AB
INx?+9] = |36
=27
or x ==3.3
Coordinates of A and B are (13\/5, 0) and (0, 3)
respectively.

11. Option (C) is correct.

Explanation: ~ ZRPQ = 50°
Z0OPQ = 90° - 50° = 40°
Since, OP = 0Q (radii of circle)

Z0PQ = Z0QP = 40°
ZPOQ = 180° — (40° + 40°)
= 100°. 1
[CBSE Marking Scheme 2012]

12. Option (C) is correct.
Explanation: Here, x; =acos 6+ bsin6,y; =0
and X =0,y,=asin 0-bcos O

Distance = ‘\/(xz —x; ) + (¥, ‘%)2‘

= W(0-acos0 —bsind)? + (asind —beosd - 0)2‘

= \/(—1)2(uc050 +bsin0)* + (asin@ —bcos@)z‘

\/uz cos® 0 +b*sin® 0 + 2abcosOsin O

+a*sin? 0 + b® cos® § — 2absin 6 cos O

= \/az(sinze +cos?0) +b*(sin 0 +COSZQ)‘

= I\/a2><1+b2><1| = Va% +b? units.

[CBSE Marking Scheme, 2020]

13. Option (A) is correct.

Explanation:
1 _ 1
tan + cotd sing _ cosd
cosf sinf
__
"~ sin®0+cos?0
cosf sinf
cos@sinf

sin?0 + cos? 0

cos 0 sin .
[sin® O + cos® 6 = 1]

14. Option (B) is correct.
Explanation: Plumbline is an instrument used to
check the verticality of an object. It is a combination
of a hemisphere and a cone.



Solutions

15. Option (C) is correct.

Explanation:

Marks Number of students fi

0-10 3-0=3 3

10 — 20 12 - 3=9

20 - 30 27 - 12=15 15

30 - 40 57 - 27=30 30

40 - 50 75 - 57=18 18

50 — 60 80 — 75=5 5
Modal class has maximum frequency (30) in class
30 —40.

16. Option (B) is correct.

Explanation:
Here a = landa+d=ﬂ
’ 3q 3q
g=1-69 1
39 3q
_ 1—6q—1:—6q 5
3q 3q

[CBSE Marking Scheme 2013]

17. Option (B) is correct.
Explanation: Let the length of shadow is x,

Then height of pole = B

Now, tan 6 = Q
AB
tan 6 = &

X
tan 6 = \/5
tan 6 = tan 60°

0 = 60°
( C
V3x
)
A X B

18. Option (B) is correct.

Explanation: As the cylinder just encloses the sphere
so the cylinder and diameter of sphere are equal, i.e.,
2r and height h = 2r.

19. Option (C) is correct.

Explanation: In case of assertion:

20

Here,A— (0,5)and B— (-3, 1)

AB = (x =%+ (y,— 1)
= J(-3-0)* +(1-5)
= 9+16
= V25

= 5 units
.. Assertion is correct.
In case of reason:
If A (2 7) lies on perpendicular bisector of
P (6, 5) and Q (0, 4), then
AP =AQ

. By using Distance Formula,
AP =\(6-2)" +(5=7)
- i@+ (2
=20
And AQ=4/(0-2)" +(—4-7)’
= J(=2)" +(-11)’
=125

As, AP = AQ

Therefore, A does not lie on the perpendicular
bisector of PQ.

.. Reason is incorrect.

Hence, assertion is correct but reason is incorrect.
Option (C) is correct.

Explanation: In case of assertion:

In the given two right triangles, both have equal right
angles and one of the acute angles of one triangle is
equal to an acute angle of the other triangle.

Thus, by AA similarity, the given two triangles are
similar.

.. Assertion is correct.
In case of reason:

We know that the ratio of the areas of two
similar triangles is the square of the ratio of the
corresponding altitudes of two similar triangles.

Thus, the ratio of the areas of two similar triangles is

3Y_9
5 25°

.. Reason is incorrect.

Hence, assertion is correct but reason is incorrect.
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Section - B

I

21.|| let B complete a worlK in A days.
Then A dakes -6 days to complete L.
e ngei-\na -Hae-u‘ compiete it in Qdcxnjs.
mwdma to  wovk dowve ey day,

S I SR SR
T -6 0% q
i TR T = B e
o Alx-6) 4
| 4(22-6) = }e{}/ o
S =24 = AL— &

— o a?—\ya 24 = o
%k ?2—\a-22+ 24=0 " 5
x ("-'(*\T} 20 %17 = 0

(‘rx 9_*)(1 12 =0
S- =2 oy (2.

o ™X=2 is »ol possible because Haem ﬂt*ﬁ '86113____
e e e - WLEFD : . & S S
o 8o, B lakes 12 oyt to  finjsh dhe wmk.

[Topper' Answer, 2017] 2

22. As DE || BC 23. Distance covered in 1 revolution
AD AE = circumference of wheel
R T =nd
DB EC =7 X 1.26 m.
. X _ x+3 Distance covered in 500 revolutions 1
o x+1  x+5 =500 x 7 x 1.26
22
or, ¥ +5x=x"+4x+3 =500><7><1.26
or, x=3 1

= 1980 m. = 1.98 km 1

[CBSE Marking Scheme, 2016] [CBSE Marking Scheme 2012]

24.

<UD . Q’ ¥ He re Ayz= 2, l:]|="2.
[fern a(ay QD =8, yrz
- \Js\n3 sechon Jormula,

[R4 e (Bmi-i‘r‘\//m_q_n-) )

W ba sl g 2atel ol

= 24 = %% 4+ Un
\1 mMa4n

. quma'zu-n—_ 23m 321

an = 9 m
I T i
3 )

—

The 31\@%’ divnder Hae Yime seqment




Solutions

in  yono - 9.
'Tqv_j'na ™=:-2 and Mm=14,
Y=  Im —2n Grom®)
m4
y = 12 -2(9)
239
= Jw—-13
3 W
Y.~ =M
[Topper's Answer, 2017] 2
oF sin@ 121 _ 7
P(x, y) divides AB in the ratio m; : m,. _ 4
Let A8, - 9) and B2, 1) Sing(lil +7J
2m1 + 8m2
L _121-28_ 9 .
121+28 149
mq — 9m2
Y= Tmymy # oF
il ity - N
A
[ )
I D
Tower 40 m
Chimney
my
A 5 B
@ -9 @1 B < P , C
\,
\
I Let AB = 40 m be the height of the tower and CD be
L ) the height of smoking chimney.
1,
& Considering right angled AABC, we have
2(2m1+8m2 J+3(m1—9m2 J—5=0 tan 30° = BC
my +myp my +my AB
2my = 16my = 0 - 1 _BC
ie. mym, = 8:1 Y NERT
(Zx8+8le_8 10
8+1 3 NE]
! y= (%) = %1 A Again, considering right triangle DBC, we have
tan 60° = bc
[CBSE Marking Scheme, 2012] anov = pe
iven: = i DC
25. Given: 4cos 0 =11sin 0O - B ==
11 . BC
or, cos 6 = Z sin 6
DC = /3 x 4
11 . . V3
11cos6 -7 sin 0 11x— sinf —7sin6
Now, ——28v—7smb - _ 4 1 = DC =40 m
11cosf +7sin 6

11><% sin@ +7sin0

.. The height of chimney is 40 m.



Section - C

26. Let 2+5V3 =a, where a is a rational number
Then, 3 =% 1

which is a contradiction as LHS is irrational and
RHS is rational. b2

-2+ 543 cannot be rational

Hence, 2+ 53 is irrational. A
Alternative method:
Let 2+5+v/3 be rational number.

.'.2_,_5\/5:3 , P, q are integers, g # 0. 7
q
- B o= |E-2|s5
q
-2
= \/§ = ps—qq 73

LHS is irrational and RHS is rational
which is contradiction

. 2+543 is rational. Y2

2+43

Note: Prove that is an irrational number,

given that \/3 is an irrational number.

You can prove it in similar way.
[CBSE Marking Scheme 2019]

1 1
27. Substituting ——= = Xand —= =Y
Jx Jy

2X +3Y =2 i)
and 4X-9Y = -1 (ii) %%
Multiplying eqn. (i) by 3, and add in (ii), we get

4X-9Y =-1

6X+9Y =6

10X =5
- o1
10X =50rX= 1725
1 1
= - =4 1
oz Ya
Putting the value of X in eqn. (i), we get
1
2—+3Y =
2 2
3y=2-1
1
Y=— 1
3
Y= 1 or 1.1 =>y=9
= 3y s Y
Hence, x =4and y = 9. 1

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

28. Let fixed charge be % x and per day food cost be i

Then, x + 20y = 3000 @

and x + 25y = 3500 (i) 1
Subtracting (i) from (ii), we get
x + 25y = 3500
x + 20y = 3000

5y =500 1

Substituting this value of y in (i), we get
x + 20(100) = 3000

x = 1000
i x =1000 and y = 100 1
Hence, fixed charge and cost of food per day are

% 1,000 and ¥ 100.

Commonly Made Error

» Equations are formed incorrectly, leading to
incorrect answer.

_______________________________________________

Answering Tip

» Verify the answer by substituting the obtained
values of x and y in both the equations.

(i) v
(ii) %%

a,=qg=a+(p-ld=¢q
ap=p=>a+@-1d=p
Solving egs (i) & (ii), we get
a=ptg-landd=-1 1
i a,=a+ (n-1)yd
=(p+q-D+@-1) (1)
=p+qg-n 1
[CBSE Marking Scheme 2017]

1
29. Given, sec= x+—
4x
20 = (x+i)2 1
sec” 0 = ix
1 1
= 29— 24—+
sec 162 2
1 1
= 291 = x> +——+=—1
sec 162 2
2 1 1
= tan’0 = x“ + - 1
an 16x% 2
)
= an“ 0 = ix
o= o)
= anv= 4x 4x
Hence, sec 6 + tan 6 = 2x or — 1
2x

[CBSE Marking Scheme 2019]



Solutions

30.
'9.(-1!;_,5_ P A Y‘
' 5 B T _Given: X3 UX'Y' —dangents.
AR > P08 is  dioynekr | OC jsyadive,
A oK i VA . Tongen! AR jouches XY at A and
LR R, L
.L._ _\_ o N K = To'pvove : L AQR=90°%
AP B y! : ~
Cpoo® XY 1 XYY and AR sATans versod o B
I L XAB 4 L ABX) \go° T winlorior angles
er  IPABA (BB~ \0° T
\bis Prown  Ataad” lanjmh Prow a. canac point are equally
indined 4o e line ]oin{n3 tenpe Yotal peoin}t -
- LppD= LCAD . and 4GRO=- L CBD
\n@ i
| S wlcAD 4 2L¢ ~ \goo
|- or 2 LBAD A ABO = \go°
| (BAD % ¢ ABo - q0° -@
| M A RGB,
LBAD *LABD A L AoR/= 1807 - dv\aluu\m.
Tom@ , Q0°1LAOB - \30°
ol B = qQuo°
| _Rence, poroved.
[Topper's Answer, 2017] 3
OR z 8 4\/3
Given, AABC ~ APQR (Given) or, g = g = 7
' Q N\ 4 B ~\
z 8 8 43
or, - =—and - = — 1
’ 376 6 vy
8
3 6 : 8X3 g _ 4/3x6
or, 7z = —— an y:
6 8
307 N\
P 0 R \A 3 C z=4andy= 33
AB BC  AC yrz=353 +4 2

PQ T OR T PR

31 -t dnere be o black palls. ond IS while balls.
‘" Todal balls = nCH= 15 Ax e e e
P (drawing black ball) = 2 x P drawing white ball).

= |

* S - @3 % \s - O
(15+7) (Med , -
a < 8x )\ » )
e S
) @ _ < us

- . Theve ave 45 black bodls in "M&ba.@. Topper's Answer, 2017] 3
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p Section - D . Tn AABD, ‘;—g = tan 30°
32. &
7500 _ 1
x+y 3
so0m N x+y = 75003 1
x + 7500 = 7500/3
x = 7500~/3 — 7500
B
= 7500(v3 -1)
\ 1
In AABC, AB _ tan 45 1 = 7500(1.73 - 1)
BC = 7500 x 0.73
- 7500 _ 4 = 5475 m
y Hence, the distance between two ships = 5475 m 1
= y = 7500 1
OR
!
| Tohind © Ac
" Solution:
ln 8A8D, <DAB=30°
W B BDC, LB = 4S5O,
W C— 4
A 8 = oMo, AD - 100m.
n_ mghi AA BD, oW
IS <) s o)\ . #02]
: AB
g W] - |\oo
Y3 ng
Y. O\ ng = 1ooy3
P \ﬂ_'\:ighi 4 DB, = .
Vv lonus°: DB S
B /

S B 1= loo => BC=100yr.
Y4

Now, ACL: ARAB (: 100 1132 wm: 173.2m

[Topper's Answer 2017] 3




Solutions

33. A OP* = OA? + AP*
f [By Pythagoras theorem]
Mg (x+32 =17 +25
(oL ViEa P = 2+9+6x =12 +25 ()
Also, 4= (ii)
P+ 6x+9=x"+16+25
\ B 6x =32
32 16
= X = — 0or — Ccm
Given, AB =8 cm 6 3
= AM =4 cm. 256
2 2
. =x"+16 = — +16
OM = JOA? - AM? Y 9
[By Pythagoras theorem] 400
OM = V5% -4* =3cm. 9
Let AP = y cm, PM = x cm. 20 62
~ AOAP is a right angle triangle. y= 3 cmorogamn
34. A '
8- I T_ Heighl of hemisphere =
=3 Stn
| 15.8em
I ° neign\ 6f: cone = 15 Stmn- 85w,
1IB %3 %
. 350w = \2cm=h.

Slan} hoigh% of c¢one- J rtint

= '\J\ 25+ u
= N \5b.25-

- \2.5 cwm
TsA of -\m.1 - €SA of T conet+  CsAoh 1 emi-sphagie.
-— - = Tw@ 3 2Ty )
i o S i . _o.,g.’- .
- = H 92 x12.6%X3.§ AKX 22 x-8:5 %35
7 : e
B = 22X\2SX p.§ X 8.5 )
~ L0 (s 22 (\25X5 4 = SER
B P _ \o
. ‘ - e wesx]l 3.8 o
£ 2

-~

= a8 6as 1zs)

" Tolal surface avea of oy is U4 5 om™

_ > 59 (7 q'—lﬁl?p/ e - ._.___..._j',__.._._l_
= omy.5 ¢ ]

[Topper's Answer, 2017] 5
Z0OAB = ZOBA = 30°

sin 30° = l=%:OM=Z—1
21 2
cos 30° = £=ﬂ:>AM=E\/§
2 21 2

Area of AAOB = %XABXOM
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10
1 21 22 120°) 441
= —x21/3x= (- AB= = | Z2x21x21x -3
2 2 ( 24M) ( 7 360° 4
441 \/— 2
= —~+/3cm 2
4 = (462 - 441@ Jcmz
.. Area of shaded region
= Area (sector OACB) — Area (AOAB) 1 = 271.3 cm? (approx)
35.
Class Interval Frequency Cumulative frequency
0-100 2 2
100 - 200 5 7
200 - 300 x 74+ x
300 - 400 12 19 + x
400 - 500 17 36 + x
500 — 600 20 56 + x
600 -700 y 56+x+y
700 — 800 9 65+x+y
800 — 900 7 72+x+y
900 — 1000 4 76+x+y
N =100
Hence, 76 +x+y =100
= x+y =100-76 = 24
Given, Median = 525, which lies between class 500 — 600.
= Median class = 500 — 600
e f.
Now, Median = [ + 2 X h
o0 _ (36 + x)
= 525 = 500 + 20 x 100
= 25 =(50-36-x)5
= 14-x) = 2 =5
5
= x=14-5=9
Substituting the value of x in equation (i),
y=24-9=15
Hence, x =9andy = 15.

Commonly Made Error

»  Mostly candidates do error in calculation, when
data is bigger in digits.

(ii)

_______________________________________________

Answering Tip

» When data is big they should do calculations
carefully and accurately.

_____________________________________________

Section - E (i)
a = 1000
d =100

agy =a+ (n—-1)d

= 1000 + (30 — 1)100
= 1000 + 2900 = 3900

Sum of 30 instalments

21

30

= 15[2000 + 2900]

=15 x 4900
= 73500

Total amount paid in 30 instalments = ¥ 73500

Amount paid in 40™ instalment, a,,
—a+ (n-1)d

= 1000 + (40 - 1)100
= 1000 + 3900

= 4900

5 a+ (= 1))

()

> [2 X 1000 + (30 -1)100]



Solutions

37.

(ii)

(iii)

OR
According to question 4,
Amount paid in last instalment
=3 4900
Principal for Ist instalment = ¥ 1000
Hence, Ratio of Ist instalment to the last instalment
_ 1000
4900

=10 : 49.

(i) We know that the lengths of tangents drawn from
an external point to a circle are equal. So SK and SC
are tangents to a circle with centre O.

SK =SC
In question 1, we have proved
SK =SC

Then ASKC is an isosceles triangle and SO is the
angle bisector of ZKSC.

So, OS 1L KC.
.. OS bisects KC, gives KR = RC = 4 cm.
Now, OR = VOK* -KR?

(By using Pythagoras theorem)

= 52 -42 =25-16

= J25-16
=9
=3m.
OR
Z/SKR + ZOKR = ZOKR
=90°
(Radius is 1" to tangent)
ASKR and ARKO,
ZRKO = ZKSR
and ZSRK = ZORK

11
AKSR ~AOKR  (By AA Similarity)
Then SK _ RK
KO RO
SK _ 4
= _ —
5 3
(RO = 3m, proved in Q.2.)
= 35K =20
= SK = 20
3

Hence, the distance between Kanabh and Shubhi is

20
— m.
3

38.

1

(i) We have to find the LCM of 32 and 36.

LCM(32, 36) = 2° x 9 = 288

Hence, the minimum number of books required to

distribute equally among students of section A and

section B are 288.

(ii)

Given two number is 32, 36

HCF X LCM = Product of the number
HCF X LCM =32 X 36

HCF = 1152 1)
LCM
LCM of (32, 36) is 288
LCM putin eq (1)
HCF = 1152
288
HCF =4
OR

22x3*=36

(iii) Given,

p=a=aXxbxb

g=ah=axaxb
LCM of (p, q) = a’b*



SOLUTIONS
Self Assessment Paper-3

Mathematics Standard (041)

Section - A 6. Option (B)is correct.

Explanation:

1. Option (A) is correct.
Explanation: Prime factors of 96 = 2° x 3
Prime factors of 404 = 2% x 101
HCF = 2? = 4.

2. Option (C) is correct.

Explanation: Product of two numbers = LCM X
HCE

ZOPA = 30°
3. Option (C) is correct. sin30° =
or

Explanation: Condition for consistency:
b = OP =2a

a
—#-+  has unique solution (consistent), i.e., X .
a, b, 7. Option (B) is correct.
intersecting at one point Explanation:
X AD_AE _ AD_18
or A= b—l =4 (many solutions) DB EC 72 54
i % G CApo 72X18 o,

(Consistent lines, coincident or dependent)

4. Option (B) is correct. [CBSE Marking Scheme 2019]

8. Option (C) is correct.

) n
Explanation: Sn = 5[2“ +(n=1)d] Explanation: By using the graph of coordinate plane,
we have the reflection of point (- 4, 7) in x-axis is
Sg=3+6+9+12+..+24 (-4,-7).
=31+2+3+4+..+8) 4,74 Y
_ 3x8x9
2
=108 9. Option (B) is correct.

5sec® A—5tan® A = 5(sec’ A — tan® A)
=5(1) [wsec? A—tan?A =1]
=5
10. Option (D) is correct.
Explanation:

Explanation:
{Sum of n natural number = M}

5. Option (C) is correct.

Explanation: By section formula, m:n =2:3

Mxy +nx my, +n
DT Mty

y A
m+n m+n
Now, 2X5+3x2 -k /\
2+3
16 K /
5 C

k= D
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Given, side of square = 6 cm
Diameter of a circle, (d) = Side of square
=6cm

Radius of a circle (r) = % =6=3cm.

Area of circle = mr?

n(3)> =91 cm?®

11. Option (C) is correct.
Explanation: Whole surface of each part
= 2n% + n? = 3nr?
.. Total surface of two parts
= 3% + 3 = 6mr
[CBSE Marking Scheme 2012]

12. Option (C) is correct.
Explanation: According to the question, a triangle
can be represented as:

A0, 3) C

0(0, 0) B(5,0)

Distance between the points A(0, 3) and
B (5,0)is
AB=|{(5-0)"+(0-3)’

=|v25+9]|

=+/34 units

Hence, the required length of diagonal is \/34 units.
13. Option (C) is correct.
Explanation: In the given formula, 4 is assumed
mean from class marks (x;) and d; = x;,—a
Therefore, d; is the deviation of class mark (mid-
value) from the assumed mean ‘a’.
14. Option (D) is correct.
Explanation: Let the sides of two cubes be g and A,

then
@ _ 1
A® 64
a 1
= - = =
A 4

Since surface area of a cube is 6 (side)?.

6112_12
6A2 A

(1Y
l4) 16
1

15. Option (C) is correct.
. e 1 4
For jar 1, probability picking a red ball = 52

—_

Explanation:

For jar 2, probability picking a red ball =

Nk W
WIN N|R-

For jar 3, probability picking a red ball = — =

.. Probability picking a red ball is same in jar 1 and 2.
16. Option (D) is correct.

Explanation: Put the value of x =2in 3x* - 6x -2 =0

32)°-6(2)-2=0

12-12-2=0
12 -14=0
-2#0

So, x =2isnotaroot of 3x* —6x -2 =0

17. Option (A) is correct.
Explanation:

Here,

{ZZI = _79+20(%) = 5?1

[CBSE Marking Scheme 2019]

18. Option (B) is correct.
Explanation: sin® 30° + tan* 45°

2
o
1 5

—+1 = =
4 4

19. Option (B) is correct.
Explanation: In case of assertion:

dz—s?

= (&) -(6)’

= J/64-36

= \/ﬁ = Zﬁ cm.

.. Assertion is correct.

Length of the tangent =

In case of reason:

Since, sum of the angles between radii and between
intersection point of tangent is 180°.

Angle at the point of intersection of tangents

= 180°-130° = 50°.

.. Reason is correct.

Hence, both assertion and reason are correct but
reason is not the correct explanation for assertion.
Option (D) is correct.

Explanation: In case of assertion:

cot A is not the product of cot and A. It is the
cotangent of ZA.
.. Assertion is incorrect.

20

In case of reason:

The value of sin 0 increases as 0 increases in interval
of 6°< 6° < 90°

.. Reason is correct:

Hence, assertion is incorrect but reason is correct.



22.

Solutions

Section - B

21. Let the ten’s and unit digit be y and x respectively.

So, the number is 10y + x. )
The number, when its digits are reversed,
becomes 10x + y.

So, 7(10y + x) = 4(10x + y) Ya
= 70y + 7x = 40x + 4y
= 70y —4y = 40x - 7x
= 2y = x ()
and x-y=3 .(id)
From (i) and (ii), we get
y=3andx=6

Hence, the number is 36. 1

e k v 1 R

A ©,7) B

(-1,-4) (5,-6)

Any point on y-axis is P(0, y)

0= 5k—1
k+1
= k= 1 ie,1:5 1
5
_6_4
- —6k—4 5 -26 —13
y: i e —
k+1 1,1 6 3
5
. . -13
. Coordinates of p is O'T 1

[CBSE Marking Scheme 2019]

23. Construction: Produce AB and CD to meet at P.

Now, PA = PC

and PB = PD 1
Tangents to a circle from external point

Now, PA-PB = PC-PD

= AB =CD 1

[CBSE Marking Scheme 2017]

24. Volume of cuboid = 9 X 8 x 2 m®

Volume of cube = 2 X 2 X 2 m?®
Let number of recast cubes be 7.

Volume of n cubes = Volume of cuboid 1
nX2X2X2=9X8X2
"= 9Ix8x%x2 - 18
2X2X2
Hence, number of cubes recast = 18. 1

[CBSE Marking Scheme 2017]

OR
We have, radius (r) = 10.5 cm
and angle (6) = 60°
Then, the length of arc APB
= 0 X 2mr
360°
= 60 xzxgxlo.S
360° 7
=11cm 1
Now, the perimeter of the sector OAPBO
= OA + length of an arc APB + BO
= (10.5 + 11 + 10.5) cm
= 32 cm. 1
25. Given tan 0 = éﬁ:i
BC 5
A
' V6
0
In AABC, AC*=AB*+BC*=1+5=6 1
or, AC = \/g

cosec? 0 —sec? 0

= T T
cosec? 0 +sec? 0

From figure =
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(ii) L.H.S = sin?0 + cos?0
_ [1) L (B)
Ve J6

+§ =% —1=RHS 1

| —
oo

Hence proved.
OR

According to question,

AD is a flagstaff and BD is a tower.

45°
B—l 30 C
y
In AABC,
tan 45° = ﬁ
BC
- 1= hto
BC
= BC=h+6 ()
In ADBC, tan 30° = @
BC
= Lot [from (9]
- = rom (i
NE) h+6 ©
= W3 =h+6
= W3 -h =6
= h(\3-1) =6
= h = L><\/§+1
\/3—1 \/§+1
N p— 663+1)
2
= h=3(3+1)
=3(1.73 + 1)
- h=3x%x273
= h =819m

.. The height of the tower is 8.19 m

Section - C

26. 1V quadrant. [CBSE SQP Marking Scheme, 2020]

Detailed Solution:

[ 1 ° 2 ° v,
A(8,-9) P(x, y) B(2, 3)
m=1,n=2
Given, (1) =(8,-9)
(v ¥ = (_2, 3)
+ +
o= [, mavm]
_[1x2+2x8 1x3+2x(-9)
(v y) = ,
L 1+2 1+2
(1) = [2116 3-18
’ | 3 ' 3
(18 -15
Xy ==, —
(x, y) 3 3}
(xy) =(6,-5)
Hence, the point (6, - 5) lies in IV quadrant. 1%
27. Since, a and B are the zeroes of polynomial
3x% + 2x + 1.
2
Hence, a+f= -3
1
and aff = = 14
3
Now for the new polynomial,
Sum of the zeroes = 1_—O‘+ﬂ
l+a 1+p
_(I-a+B-af)+(l+a-B-apf)
B (I+a)1+p)
2
_ 2-2ep %73
T l+a+B+af 22,1
3 3
Sum of zeroes = 4/3 =2 1
2/3
1-a[1-8
and product of zeroes = | 777 148
_ (-a0)1-p)
I+a)1+p)
_ 1—a—ﬂ+aﬂ:>1—(a+ﬁ)+aﬁ
T 1ta+praf  1+(a+p)+ap
ERN
.. Product of zeroes = R 5:3 1
1-=+= =
3 3 3

Hence, required polynomial
= x* - (Sum of zeroes)x + Product of zeroes
=x*-2x+3 Y2



Solutions

28. Let AB be a vertical rod and BC be its shadow.
From the figure, ZACB = 6.

In AABC,
A
1x
0
C I B
tan 6 = ﬁ
BC
0 1 {'AB—l( 'Ven)}
= tan 0 = NG "BC V3 gt
= tan 0 = tan 30°
= 0 =30°
Hence, the angle of elevation of the sun is 30°.
OR
28. [ B
h
0 60° O
D C x A
< 3x »
\_ y 1
In AABC, & = tan 60°
AC
h_ 3
X
= h = x3 %
In AABD, ﬁ =tan O
AD
i =tan 0
3x
= ﬁ = i = tan 30° 1
3x 3
0 = 30° 73
[CBSE Marking Scheme, 2017]
sin2 A 1
29 cosZ A + sin2 A 1
sinZ A B 1 1
Cosz A cos2 A sin?A
sin2 A cos2 A
= Y2

sin? A—cos®? A sin A—cos® A

5

. S [ sin?0 + cos?0 = 1] 1

sin® A —cos? A
1
= 2o A [+ sin?6 = 1 - cos?6] 1
—2cos
[CBSE Marking Scheme 2019]
30. Given,
BD = CD = BC
2

or, BC = 2BD 1

Using Pythagoras theorem in the right AABC, we
have
AC* = AB* + BC?
= AB* + 4BD? 1
= (AB? + BD? + 3BD?
AC* = AD? + 3CD~
[..BD=CD] 1

Let BL = BN = x (tangents from external points are
equal) 2
CL=CM=y
AN =AM =z
o AB + BC + AC =2x + 2y + 2z = 30
x+y+z=15
Also,x +z=10,x +y=8andy +z=12
Solving above eqn. (i),
y=5z=7andx=3 o+ 1o+ 1
~BL=3cm,CM =5cmand AN =7 cm

) 1

31. Total numbers of outcomes = 6 1

L

(i) Prob. (getting a prime number (2, 3, 5) = = = 1

2

(ii) Prob. (getting a number between 2 and 6 (3, 4, 5)

_3_1 1
6 2

[CBSE Marking Scheme 2019]

Commonly Made Error

» Sometimes 1 is taken as prime number. I

_____________________________________________

Answering Tip

-

» Students should be careful while choosing
prime number and remember that 1 is not a |

1

1

____________________________________________
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Section - D

32. Let the speed of stream be x km/h

. Speed of boat upstream = (15— x) km/h
and Speed of boat down stream

= (15 + x) km/h 1
30 30 1 9
<= = dl= = =
15-x 15+x 2 2 1
30(15+x+15-x) _ 9

(15-x)(15+x) 2

= 200 = 225 - x* 1
= x = 5 (Rejecting - 5) 1
Speed of stream = 5 km/h 1

[CBSE Marking Scheme 2019]

Commonly Made Error

» Speed of boat upstream and downstream are
taken incorrectly.

_____________________________________________

Answering Tip

-

» Always remember that speed of boat upstream
is obtained by subtracting the speed of stream
from speed of boat in still water ie., 15 — x

whereas speed of boat downstream is the sum E
of speed of boat in still water and speed of |
1

streami.e., 15 + x.

____________________________________________

OR
Let one tap fills the tankin x h
Then, the other taps will fill the tank in (x + 3) h
Given:

Time taken by both taps, running together, to fill the

1.7 40
k= 3—h=-th
tan B 13

Part of the tank filled by one tap in 1h = 1
x
Part of the tank filled by other tap in 1 h

1
x+3

So, part of the tank filled by both taps, running to-

gether,in1h=1+ 1
x x+3
1, 1.nB 1
x x+3 40
2x+3 13
N -2
x2+3x 40
= 13x% + 39x = 80x + 120 1

=132 -41x-120=0
= 13x2—65x + 24x-120=0

33.

= 13x (x-5) + 24(x-5) =0
= (x-513x+24)=0
x-5=00r13x+24=0
24

=Sx=50rx= — 1
13

Since, time cannot be negative, so x = 5.
.. Time taken by one tap to fill the tank = 5h
Time taken by the other tap to fill the tank = 5 + 3 =

8h. 1+1
Given, AABC ~ ADEF
Then according to question,
AB DE
BC ~ EF [From BPT] %
N 2x-1 _ 18 1
2x+2 3x+9
= 2x-1)(Bx +9) =18(2x + 2)
= (2x—1)(x + 3) = 6(2x + 2)
= 2% —x + 6x -3 = 12x + 12
= 2%+ 5x-12x-15 =0
= 22~ 7x-15 =0 1
= 2¢*~10x + 3x-15 =0
= 2x(x—5) +3(x-5) =0

(x-52x+3)=0

Eitherx =5o0rx = _?3 , which is not possible

So, x=5 1
Then in AABC, we have
AB=2x-1=2X5-1=9cm
BC=2x+2=2%Xx5+2=12cm
AC=3x=3x5=15cm 1
and in ADEF, we have
DE =18 cm
EF=3x+9=3X5+9=24cm
DE = 6x=6 X5=30cm. 1
34. Volume of rain water on the roof = volume of cy-
lindrical tank 1
. 22
ie, 22X20Xh= 7><1><3.5 1
1
= h = 4—0111 1
= h =25cm 1
Water conservation must be encouraged. 1

[CBSE Marking Scheme 2019]

Detailed Answer

Let length of roof, I = 22 m
breadth of roof, b = 22 m
and height of roof = h m
Also, given, height of cylinder = 3.5 m 1
diameter 2

and radius of cylinder = ——=—
2 2

=1m 1



Solutions

35.

36.

Now, Volume of rain water on the roof

= Volume of cylindrical tank

= IXbxh=mnrh

= 2x20xh= 2—72><(1)2><3.5 1

22x3.5

= h= —"
22x20x7

= h = l m = 2.5cm 1
40

Views on water conservation:

Water conservation reduces energy use and can even

save household money. Water conservation must be

encouraged. 1
OR

Given Length = 8 m 50 cm= 850 cm

breadth = 6 m 25 cm = 625 cm

height = 4 m 75 cm= 475 cm

Since, the length of the longest rod is equal to
HCF of 850, 625 and 475. 1
Prime factor of 850 = 2 x 5% x 17

Prime factor of 625 = 5*

Prime factor of 475 = 5% X 19
Hence, HCF (625, 850, 475) = 5° = 25

1
1

Thus, the longest rod that can measure the

dimensions of the room exactly = 25 cm.

1

[CBSE Marking Scheme 2016]

» Mostly candidates are unable to determine
about what they have to find. Actually, mostly
candidates don’t get to know that the question
is about HCF or LCM.

» Sometimes students calculate the longest
length of rod that lies in the room by finding its
diagonal.

_______________________________________________

(L

()3 Answering Tips

» Adequate practice is necessary for such type of
questions and basic concept of HCF and LCM
should be clear.

» Students should read the question properly.

_____________________________________________

Daily Number of X —A
: x» u. = -t faui
Expenditure i household (f;) ! 50
100 - 150 125 -2 -8
150 - 200 175 -1 -5
200- 250 225=A 12 0 0
250 - 300 275 2 1 2
300 - 350 325 2 2 4
3f =25 Xfui=-7
Ay il here, A = 225,5f; = 25, 5fu; =7
Mean = 57 [here, A =225,%f; = 25,%fu; =-7] 2
-7
Mean = 225+ — |x50
=)
=221

Mean expenditure on food is ¥ 211.

Section - E

Area of square = (side)?
=15x15
= 225 m? 1

(1)

(ii) From the figure, it can be observe that the horse can

graze a sector of 90° in a circle of 5 m radius.
Area that can be grazed by horse

= Area of sector

o

~ 360°

X TET’Z

%x3.14><5><5

19.625 m>

1

(iii) Area that can be grazed by the horse when length

of rope is 10 m long
20 x mr?
360°

%x3.14x10><10

= 78.5 m?



OR
Increase in grazing area
= (78.5 - 19.625) m?

= 58.875 m*
37. (i) Since,
Distance between two points (x;, y;) and (x,, ¥»).

d= \/(xz —x1)2 +(2 _yl)Z‘

Now, distance between house and bank,
= [Viar+ @?
5

- |5

=5km
(ii) Distance between bank and daughter's school,

= ‘\/(13 —5)% + (14 —8)2‘

= [Vis7 + 62

= ‘\/64 i 36\
- i

=10 km
OR

Distance between house to office,

J13-2)2 + (26— 4)2 ‘

= } (11)* +(22)*

= ‘\/121+484‘
- s

= 24.59
= 24.6 km

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

(iii) Distance between daughter's school and office,

= ‘\/(13 ~13)% + (26 — 14)> ‘

=12km 1
Total distance (House + Bank + School + Office)
travelled =5 + 10 + 12 = 27 km 1
38. (i) We have, /B =30°and AC = 4m
Then, sin 30° = AC
AB
1 4
= - = =
2 AB
= AB =8m. 1
1 (1)
(ii) sin?30° + cos® 60° = (fJ +(—j
2 2
1 1
= —+4 —
4 4
_2_1 2
4 2
OR
. 1
Since, COSA = —
2
= cos A = cos 60°
= A = 60°
Then 12 cot? A - 2 = 12(cot 60°) — 2
1)
=12 —=| -2
%)
= 12x 1 2
3
=4-2=2. 2
(iii) Since, AC L BC,
then ZC =90°
sin C X cos A = sin 90° X A—C
AB
=1x —
_ 1 1
2



SOLUTIONS
Self Assessment Paper-4

Mathematics Standard (041)

1.

Section - A

Option (C) is correct.
Explanation: p=2"x3x5"x9

=16 X 27 X 625 X 9

= 24,30,000
Hence, number of zeroes in p are 4.
Option (C) is correct.
Explanation: Let us assume, to the contrary, that
5-3 is rational,

ie., 5-J3 = %(bio)
a
Therefore, 5—E =3
- 5b—a _ \/g
b
Since, 2 and b are integers, we get Sbb—a is

rational and so /3 is rational.

But this contradicts the fact that 3 is irrational.

Hence, 5— \/§ is irrational. 1

Option (A) is correct.

Explanation: fix) =x*-8x +k

Product of zeroes = %ttermz

coefficient of x

= 20 = k
1

= k = 20.

Option (D) is correct.

Explanation: We know that equation of the form
y = ais a line parallel to x-axis at a distance ‘a’ from
it. y = 0 is the equation of the x-axis and y = -7 is
the equation of the line parallel to the x-axis. So,
these two equations represent two parallel lines.
Therefore, there is no solution. 1
Option (A) is correct.

Explanation: Let the coordinates of points P and Q
be (0, b) and (g, 0) respectively.

=2=a0=4

and =-5=b=-10

[SEES T S H RN

P(0, - 10) and Q(4, 0) 1

6.

Option (D) is correct.

Explanation: - Points A and B lie on the circle and O
is centre of the circle.
: OA = OB

= J@-22+3-37 = Jx-272+(5-3)

= 2= J(x=2)>%+4

Taking square on both sides,

(radii of the circle)

= 4=x=-2>%+4
= (x-2?%=0
= x=2
Option (C) is correct.
Explanation:
D R C
|
S
Q
A P B
Here, AP = AS
BP = BQ
CR =CQ
DR = DS

(tangents drawn from external point of a circle)
Adding (AP + PB) + (CR +RD)

= (AS+ SD) + (BP + QC)
= AB +CD = AD + BC 1
Option (A) is correct.
Explanation: AABC: is an isosceles triangle

= AC=BC=4cm b2
B
5
<
0
A 4 cm C

AB = 42442 42 cm Y2
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9. Option (A) is correct. 12. Option (C) is correct.
Explanation: Explanation: No. of balls in thebag =3 +5 =8
5
15 P(that the drawn ball is not red) = 3 1

13. Option (A) is correct.
Explanation: Area of first circular park whose
diameter is 16 m,

{4

30 m

R z =mn(8)’
1043m — 64n m’
30 Area of second circular park whose diameter is 12 m,
tan0 = ——== V3 2
e (3]
= 6 = 60° 1 2
10. Option (B) is correct. = 7t(6)2
Explunation: As points A and B lie on the circle and — 367 m2
O s the centre. ) .
AO and BO will be the radii of the circle. According to question,
' Area of single circular park
Ly = Area of first circular park
4 + Area of second circular park
nr’= 64 + 36
= 100n
r =10m 1
. tion is correct.
14. Option (D) i
Explanation: All possible events are written below:
B
5,7) an @2 @3 @49 @5 1o
' 4 21 22 @3 (249 @5 (6o
So, AO = BO radii of the circle G G2 63 649 65 60

41 @42 @3 @449 @5 @oe
GéG1 G2 63 G4 G5 Go
‘ 61 (®2 (®©3) (©4 (65 (©66)

= \/(2—(—1))2 +(—3y—y)2‘

J@=5) +(-3y-7)

Total events = 36

(Applying distance formula on both AO and BO) Out of the events in which 5 will not come up
5 5 either time are (1, 1) (1, 2) (1, 3) (1, 4) (1, 6) (2, 1)
d = \/(xz —x) +(2-1) ‘ (2,2)(2,3)(2,4) (2,6)(3,1) (3,2) (3,3) (3, 4) (3,6) (4,
1)(4,2) (4,3) (4,4) (4,6) (6, 1) (6,2) (6,3) (6,4) (6, 6).

= B3+ (4y) = (3 + (By -7 No. of required events in = 25

= 9+ 16y =9 + 9> + 49 + 42y , - 25

= 1612 9y?— 42y 49 =0 Required probability = % 1

= 7y —42y—49 =0

- 70/ -6y —49) = 0 15. Option (A) is correct.

= P-Ty+1y-49=0 Explanation: Capsule consists of 2 hemispheres and

= yy-7)+1y-7)=0 a cylinder.

= @-NE+D=0 2eny

= y=7-1 0.5 cm

11. Option (A) is correct.

Explanation: 7 % cm = 0.25 cm

Area of circle = 1
~. Area of the shaded region = n(2)* - (1)
4n — 1 = 3n sq cm
[CBSE Marking Scheme 2012] 1

= r =0.25cm
Total length of capsule = r + h + r
= 2=2r+h



Solutions

= 2=2x025+h
= h=2-05=15cm
Volume of capsule = Volume of two hemispheres

+ Volume of cylinder

=2x é1t1f3><1 +7r2h
3 2

4
=Zqr +r’h
3

= nr2(4r + h}
3

= g><0.25><0.25 é><O.25 +1—5
7 3 10

=gx0.25><0.25 1+E
7 3 2

2225 25 11 121
=X XX =

7 7100°100" 6 336

= Volume of capsule = 0.3601 cm® = 0.36 cm®.
16. Option (C) is correct.

Explanation: In AABC, ZB = 90°

_______________ 3_ O_o ~
30°
A x >
tan 6 = Q
AB
tan 30° = E
x
1 _7%
V3 o«
x =753 m

17. Option (B) is correct.

Explanation: Let the number of X 1 coins = x and the

number of ¥ 2 coins = y
so, according to the question,

x+y =250 ..(i)
x+2y=75
Subtracting equation (i) from (ii),
y=25
Substituting value of y in (i),
x =25

So,y =25and x = 25
18. Option (C) is correct.

Explanation: The event of getting a total of atleast 10

ie. 10,11, 12.

.. The elementary events are (6, 4), (4, 6), (5, 5), (6, 5),

(5, 6) and (6, 6)
Favourable outcomes = 6
Total outcomes = 6 X 6 = 36

. Required probability = 3% = %

—=0.3601

..(ii)

3
19. Option (B) is correct.
Explanation: In case of assertion:
In a right circular cone, if any cut is made parallel to
its base, we get a circle.
.. Assertion is correct.
In case of reason:
Let radius of sphere be r.
Given, volume of hemisphere = Surface area of
hemisphere
or, —m’3 = 311:1’2
9 .
or, ¥ = —units
2
. 9 :
Diameter = 5 X 2 =9 units
.. Reason is correct:
Hence, both assertion and reason are correct but
reason is not the correct explanation for assertion.
20. Option (A) is correct.
Explanation: Let a, 4% and a° be three numbers, then
we have the smallest power of a', a* and 4% is 1. So,
HCFis a.
Now, let us consider the reason:
Prime factors of 12 = 22 x 3
Prime factors of 21 =3 x 7
Prime factorsof 15 =3 X 5
-. HCF of 12, 21 and 15 = 3, which is a common
prime factor.
Thus both assertion and reason are correct and rea-
son is the correct explanation for assertion.
Section - B
21. Given, S, = n?
S, =a,=1
S, =a;+a,=4 1
= az = 3
d =ay,—a; =2
Therefore, a, =1+18=19 1
22.
Q
/
N
%
»
A1) /P Q B (5,-8)
b
AP:PB =1:2
X = his) =3and y = i) =-2
3 3
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This, point p is (3, — 2) b3 Gi OR
. . _ iven,
Point (3,~2) lieson2x -y + k =0 % m*= a*cos? O + 2ab sin 6 cos O + b’sin® O (@)
= 6+2+k=0 %) and
= k=-8 n?= a’sin O — 2ab sin O cos O + b*cos” O (i) 1
[CBSE Marking Scheme 2019] Adding equations (i) and (ii),
m? + n* = a*(cos? O + sin® ) + b*(cos® O + sin” 6)
=a*(1) + V¥ (1) 1
23. A =4? + * = RHS. Hence proved.
P b3 .
Section - C
B
26. Let /7 be a rational number.
Case I: Since, PA = PB N E,
Therefore, In APAB, ZPAB = /PBA 1 1

where p and g are co-prime integers and g = 0

Case II: If the tangents at A and B are parallel then On squaring both the sides, e get,

each angle between chord and tangent = 90° Va P
or 7=~ 1
24. Volume of sphere = Volume of cone q
Let the radius of cone be R cm. or P’ = 7¢*
4 5 1, -+ p*is divisible by 7
gl = g - pis divisible by 7. (i) v
Let p = 7r for some positive integer r
or, 49 = R%r or p2 = 4947
or, R? = 442 77 = 497
or, R =2r 1 Y. .. Q=7 .
[CBSE Marking Scheme, 2012] QI c.11\.71.s1b1e by 7 /2
.. q is divisible by 7. (ii)
OR From (i) and (ii), p and g are divisible by 7, which
. ) contradicts the fact that p and g are co-primes.
Voume of 1% cylinder _ hy Hence, our assumption is wrong,.
nd : - 2
Voume of 2 cylinder il . /7 is an irrational number. 1
- [ ) 27. Given, (A + mAx® + 2mex + E—a? = 0
For equal roots, P-4dac=0 %
n? 5 = 4’ —4(1 + m?) (P-a®) =0 %
N (g] 3 = mE--m?F+ a2 +m*? =0 1
4 5 20 = JC=d1+md) 1
= 5 3727 [CBSE Marking Scheme, 2017]
=20:27 1 n
[CBSE Marking Scheme, 2012] 28.5, =180 = E[90 +(n-1)(-6)] 1
25. tan; 30° sin 30° + cos 60° sin 90° tan® 60° - 2 tan 45° = 360 = 90n - 6n* + 6n
g om0 = 6n%-96n +360 =0
= () x3+3x @R x(¥) ~2xaxtx1 = 6l(1-6) (1-10] =0
3 2 2 = n=6orn =10 2
= %x%+% X1x3-2x%x1x1x1. [CBSE Marking Scheme, 2019]
OR
= 1 + E =2
6 2 1 1
1+9-12 ay=— =a+m-Td=— (i) 7
= T n n
1 1 ..
2 1 anda,= — =a+ n-1)d= — (ii) ¥z
= —=——" m m
6 3 [CBSE Marking Scheme, 2015] 2



Solutions

Solving (i) & (ii), we get 30.
1 1
a=—,d= — 1
mn mn
Now, a,, =a+ (mn-1)d
1 1

= Ay = — + ([mn-1) X —

mn mn
= Ay = 1 1

mn

[CBSE Marking Scheme, 2019]

29. (i) Let AB and CD be the two trees of height 2 and
b metre such that the trees are p metre apart i.e.,
AC = p. Let the lines AD and BC meet at O such that

OL = hm.
D
0 B
b i a
h
I A
Ce——x —> <y —

)

Let CL bex and LA be y,
then x+ty=p
In AABC and ALOC,
ZCAB = ZCLO (each 90°)
£C= «C (Common)
ACAB ~ ACLO (AA similarity)
CA _ AB
or, = =22
CL LO
o1, B = g
X h
or, X = ph ..(i) Y2
a
In AALO and AACD,
/ALO = ZACD (each 90°)
LA = LA (Common)
ZALO ~ ZACD (AA similarity)
AL _ OL
or, -
AC DC
Y _n
or, = _
p b
o, y="1 (i) %
Adding eqns. (i) and (ii),
X + y = ﬁ.’_pih
a b
11
= ph| —+—
i
1 1 1 a+b
or, =42 = —
h a b ab
a+b °

(i) Similar triangles. 1

ATXN ~ ATCM
A
M
N
C X B T
. IX_XN_TN
TC CM T™
= TX x TM = TC x TN (i) 1
Again, ATBN ~ ATXM
TB BN TN
= = =
™ XM TM
- TM=INXTIX (i) 1
TB
Using (ii) in (i), we get
= =N _TexTN
TB
= TX? =TC x TB Hence Proved. 1

[CBSE Marking Scheme, 2018]
OR

D<) /‘

— Y
Given DA and DC are tangents from point D to a
circle with centre O.

L1 = £2=90°
(radius L tangent)
Z1 + £2 + £3 + 24 = 360° 1
or, 90° + 90° + 50° + £4 = 360°

or, /4 =130°
: Reflex Z4 = 360°-130° = 230° 1

ZAPC = % reflex Z4

(angle subtended at centre)

ZAPC = %XZSOO = 115° Ve

[CBSE Marking Scheme 2015]
Section - D

Bi:{(1,5),(2,5), 3,5), (4,5), (5,5), (6,5), (5, 1), (5,2),
(5,3),(5,4), (5, 6)}
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. P(5 will come at least once) = P (E;) = % 1
P (5 will not come either) = 1— 1 = 25 2
36 36

[CBSE Marking Scheme, 2019]

1
h
— =tan45°=1
X
ho=x @1
h 1
x+y = tan 30° = ﬁ
- Bl =x+y (ii) 1
Therefore from (i) & (ii),
\/gx =xty
= y = x(\3-1) 1

To cover a distance of x(~/3 =1), car takes 12 min

.. Time taken by car to cover a distance of x units =

2
\/5_1 minutes

= 6(+/3+1) min

or 16.4 min (approx). 1
[CBSE Marking Scheme 2019]
OR
A
A
30° 45° "
D+«<—20 m—>C«—x——B 1

h
— =tan45°=1
x

= h =x ()1
x-leO = tan 30°
= W3 =x+20
= W3 = h+20 [from (i)] 1
20
- "=
= h=10(J3+1) 2

~. Height of the tower = 10(v/3+1)m

33. PA =PB=4cm
[Tangents from external point] 1
ZPAB = 180°-135° = 45°
[Supplementary angles]
ZABP = ZPAB = 45°
[Opposite angles of equal sides] 1
ZAPB = 180° — 45° — 45°
= 90° 1
So, AABP is an isosceles right angled triangle.
= AB? = 2AP 1
by pythagoras theorem
= AB* =32 1
Hence, AB = V32 =42 cm

[CBSE Marking Scheme, 2017]

34. Volume of water in cylindrical tank
= Volume of water in park. 1

:>%><1><1X5 = 20 X 25 X h, where h is the

height of standing water. 2
11
= —— I Or — cm
350 7 1
Conservation of water 1

[CBSE Marking Scheme 2017]

Detailed Answer

Let radius of cylindrical tank,
diameter 2

r= ———=

=—=1Im
2 2

Height of cylindrical tank, H = 5m
Length of the park of hospital, I = 25 m

breadth of the park of hospital, b = 20 m
and height of standing water in the park = h

Volume of water in cylindrical tank = Volume of wa-
ter in park 1

= w?H =1xbxh 1

22 2 _
:>7><(1) x(5) =25 %20 X h



Solutions

-

22x5
= = — 1
7 %x25x%20
11 22
= h=——m or — m 1
350 7

Advantages of recycling water is that it reduces the
need for water from natural habitats such as wet-

lands. 1
OR
Area of minor Segment Y
= g><10><1O>< 60 —ﬁxloxlo b
7 360° 4
= 10><10{22><1—\/§}
7 6 4
= 10044 _213) em?
84
= 24?(44—21\/5)@2 2

Area of major segment

- {§x10x10—§(44—21x/§)}cm2 1
7 21

= 1000004 2143) cm?
84

= %(220+21x/§)cm2 1

» Incorrect/unable to use the formula for area of |
segment (minor) and equilateral triangle may |
lead to time consuming simplification. :

______________________________________________

» The student should understand that section in
major and use the area formula accordingly.

____________________________________________

Heights No. of Cumulative
(in cm) students frequency
150-155 15 15
155-160 13 15 + 13 = 28
160-165 10 28 + 10 = 38
165-170 8 38 + 8 =46
170-175 9 46 +9 =55
175-180 5 55 + 5 = 60

36.
(ii)

(iii)

37.

(iii)

7

Since total frequency is 60.
N 30 1

2

And cumulative frequency greater than or equal to
30 lies in class 160-165.

So, median class is 160-165.

.. Upper limit of median class is 165. 2
Section - E
(i) Parabola. 1
General solution for ax®> + bx + ¢ = 0 is 1
L —b++b* —4dac
2

The number of zeroes of polynomial is the number
of times the curve intersects the x-axis, i.e. attains the
value 0. 2

Here, the polynomial meets the X-axis at 3 points.
So, number of zeroes there.
OR
Since, the three zeroes = -3,-1, 2
Hence, the expression is (x + 3)(x + 1)(x —2)
=[x+ x + 3x + 3](x-2)
=x>+ 4% +3xr-22*-8x -6
=x>+2x%-5x-6

(i) Given, area of triangle = 60 cm?
= % x ABxBC = 60
= (5x)(3x - 1) = 120
= 3x%-x-24=0
= 3x*-9x + 8x-24 =0
= 3x(x-3) +8(x-3)=0
= x-3)3Bx+8=0
Eitherx =3 orx = 3
Since length can't be negative, then x = 3. 1
The length of AB = 5x cm
=5X3cm
=15cm 1
OR

AB =15 cm and
BC = (Bx-1)cm
=@Bx3-1)cm
=8cm Y2
Now, in right angled AABC,
AC? = AB* + BC?
(By using Pythagoras theorem)
= (15)% + (8)*> = 225 + 64
=289 = (17)
Hence, AC =17 cm.
Here, AB = 15 cm, BC = 8 cm and AC = 17 cm.
Then, the perimeter of AABC = (AB + BC + CA) cm
=(15+ 8+ 17)cm
=40 cm.



8 OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

38. (i) Height of hemispherical dome = Radius of OR
hemispherical dome = 21 m.

Total surface Area of Combined figure

2
Volume of dome = —nr’

3 =2nr? + 2(Ib + bh + hl) - Ib
= gx%xmxmxm = 2><2—72><14><4+2(8><6+6><4+4><8)—8><6]m2
= 19,404 m?

. = [1232 + 208 — 48] m®
(ii) The volume of the sphere = gmﬁ

= 1392 m?
_ 4 y 22 XTXTXT (iii) Volume of the cuboidal shaped top
7 =IXbXh
4x22x49
= T =8mX6mX4m
= 143733 m® =192m’.



SOLUTIONS
Self Assessment Paper-5

Mathematics Standard (041)

Section - A

1. Option (D) is correct.

Explanation: 18 =2X3x%3
21 =3X%x7
and 27 =3X3x%X3
.. HCF of 18, 21 and 27 = 3. 1

2. Option (C) is correct.
Explanation: As we know that, the greatest exponents
and raise each prime factor to the greatest exponent
and multiply them to get LCM.
So,n=4 1

3. Option (C) is correct.
Explanation: For zeroes, (x-1) (x +2) =0
Either, x-1=0=>x=1
or, x+2=0=>x=-2
So, we get two values of xi.e,, x =1 or -2
Hence, it is quadratic polynomial intersects x-axis at
two points. 1

4. Option (B) is correct.

Explanation:

b 3 T w2 6
(< ‘f’7 .1
c> :rll,» 2

[Topper Answer, 2020] 1

5. Option (B) is correct.
Explanation: Since y-coordinate of a given point is
the distance of point from x-axis.
So, the distance is 5 units.

6. Option (C) is correct.
Explanation:

X't 1X
N
(K, O\ 2
\
A(3,-3)
\_ Y
K = 2(=5)+3(3) ‘_x_mx2+nx1
2+3 ’ m+n
_ -10+9 _ _1
5 5

7. Option (A) is correct.
Explanation: Here, x; = 0,y; =4and x, = 0,y, = -3

By using distance formula,

AB = \/(xz‘xl)z"'(?/z_]h)z Y2
= J(0-0)2+(-3-4)> = 49
= 7 units 1

8. Option (D) is correct.

Explanation: - DE || BC (given)
AD _ AE (from BPT) %
BD CE
4D _ 08
N 7.8 48
= aAp = /8x08
4.8
=13cm Y

o. Option (B) is correct.

Explanation: In AABC and ADEE /B = ZE and
ZF = £C. By AA similarity, we get AABC ~ ADEFE.
Thus, the triangles are similar but not congruent.
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10. Option (C) is correct.

11

12

13

14

15

1
Explanation: sin @ = — iven
P \/E (& )
= sin 6 = sin 45°
= 0 = 45°

tan® 6 + cot® = (tan 45°)* + (cot 45°)*

=(1)*+ (1)*=2

Option (B) is correct.

Explanation:

P(winning the game) = 0.03

.. P(closing the game) = 1-0.03
=0.97.

Option (A) is correct.

Explanation:

Volume of cylinder = 2.2 dm?

ie., n?h = 2.2 X 1000 cm?

r=——an

0.50
2

= % X 0.25 X 0.25 X h = 2200 [

_2200x7
0.25x0.25

h=112m

= = 11200 cm

=
Option (B) is correct.
Explanation:

n

Given:
)

volume of first cylinder

* Volume of second cylinder

2
nrhy

=
nry hy

20

27

Hence, the ratio of their values is 20 : 27.
Option (B) is correct.

Explanation:

Class mark = 70;80 = 150

75
Option (A) is correct.

Explanation: We have, total surface area of a cone
= 90nt cm?

ie., nr(r + 1) = 90n

= r(r+13) =90 (.. I=13cm, given)
= ?+13r-90 =0

= (r-5)(r+18) =0

= r =5cm

16. Option (B) is correct.

Explanation: Let p(x) = x* +5x + k
"+ 3is a zero of p(x), then

p(3) =0
= BP+538) +k=0
= 9+15+k=0
= k=-24 1

17. Option (D) is correct.

18

19

Explanation:

Here, WL __1 b _-1 ¢a_5
a, -3 3 b, 3 ¢ 1
m_ba
a by o

So, the system of linear equations has no solution. 1

Option (A) is correct.
Explanation: .. sin 30° = %, cot 45° = 1 and cos 60°
-1

2

Putting these values in sin® 30° + 2 cot 45° — cos® 60°

iy

=2

Option (B) is correct.
Explanation: In case of assertion:

From 1 to 100 numbers, there are 50 even and 50 odd
numbers.

Total number of outcomes T(E) = 100

Number of outcomes favourable for event E (even
numbers) = F(E) = 50

50 1

So, P(E) =

100 2

Similarly, the probability of getting odd numbers =
1

E.

Hence the probability of getting odd and even

each = 1
2

Hence, the given statement is true.
.. Assertion is correct.
In case of reason:

Since, there are two outcomes equal in all manners.
. 1
So, probability of both head and tail is equal to 5

each.
Hence, the given statement is true.
.. Reason is correct:

Hence, both assertion and reason are correct but
reason is not correct explanation for assertion.



Solutions

20. Option (C) is correct.
Explanation: In case of assertion:

3x-y =-18
6x—ky =-16
For coincident lines,
_m_bh_a
a, by, o
3_AA_8
6 -k -16
1 1 1
= ===
2 k 2
So, k=2.

.. Assertion is correct.
In case of reason:
For parallel lines (or no solution)

n_b,a

a, by, o

3 2k -2

=

2 5 1
=4k =15
= kzl—5
4

.. Reason is incorrect.

o

Hence, assertion is correct but reason is incorrect.

Section - B

21. Sum of zeroes = 7 -2+/3 +7 +2+/3

=14

Product of zeroes = (7 - 2\/5)(7 + 2\/3)

=49-12=37
Polynomial = x* - (sum of zeroes)x

(i)

ii)

Y

Va

+ product of zeroes

= x%—14x + 37

Commonly Made Error

» Students often commit errors in finding a
quadratic polynomial. Some students find sum
of zeroes and product of zeroes but not find a

complete polynomial.

and solved step by step.

22. Coordinates of D = (, —_

=110

Length of AD = /(4 +1)* +(1-1)?

= \/@ = 5 units

» Students should read the questions properly

23.

24.

A4 1)

B(2,5) D C(4-3)

TP and TQ are given tangents.
Z0OPT =90° (radius L tangent)
and Z0QT = 90° (radius L tangent) 1

In OPTQO,

90° + 90° + 112° + ZPTQ = 360°

= /PTQ = 68° 1
Volume of a cube = 125 cm®

ie., (side)® = (5)°

= side = 5cm 1

Now, surface area of a cube = 6(side)?
= 6(5)* cm?
=150 cm? 1
OR
Given, Height (h) = 14 cm
and Base radius (r) = 6 cm
Volume of the remaining solid
= Volume of a right circular
cylinder — Volume of a right

circular cone

= mrh — 1 nrh
3 1
= % nr?h
3
= 2 xg X 6X6XxX14
3 7
=1056 cm?® 1
tan (5x + 30°) =1
tan (5x + 30°) = tan 45°
= 5x + 30° = tan 45° 1
= 5x =15
= x=3 1
OR
sin (3x + 30°) = ﬁ
2
sin (3x + 30°) = sin 60°
= 3x + 30 = 60° 1
= 3x =30
= x =10

Now, 5x+10 =5 x 10 + 10 = 60° 1



Section - C

26. Let us assume to the contrary that 3ﬁ is rational,

then 3v7 is of the form £ where p and g are co-
q

primes and g # 0.

P _3f7
q
= L -7
3
377 is rational as p and g are integers. 1
This contradicts the given fact that J7 is irrational
. Our assumption is wrong. 2
Hence, Sﬁ is irrational. Proved.
27. ZAOQ = 68° (given)
ZABQ = %LAOQ 1
B
(0]
68°
Q
A T
v
[Angle on the circumference of the
circle by the same arc]
-1 X 68
2
= 34° 1
ZBAT = 90° [~ OA L AT]
ZATQ = 90° - 34°
= 56° 1
28. Given, (x + 472 =3(7x - 4)
= X+ 16 + 8x = 21x - 12
= X -13x+28 =0 1
Comparing with ax* + bx + ¢ = 0, we get
a=1,b=-13andc =28 1

Discriminant = b? — 4ac
=(-13>-4 x 1 x 28
=169-112 =57 1
OR

Let the number of wickets taken by Zahir be x.
Then, the number of wickets taken by Harbhajan =
2x-3 1
According to question,x(2x — 3) = 20 1
= 2% -3x =20
.. Required quadratic equation is,

2*-3x-20 =0 1

[CBSE Marking Scheme, 2015]

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

29. Given, x =asecacos B,y = bsecasin fandz = ¢

tan o
2 2 2
LYz
a® b° ¢
_ a*sec® a cos® B + b*sec” asin® B c*tan’a 1
a? b* c*
= sec? o cos® B + sec? o sin? B — tan” o
2
= L (1-sin?p)+——sin?p - ¢
cos“a cos“a cos“a
_ 1-sin® B +sin® g —sin’« 1
cos’a
_ 1-sin’a _ cos’a
~ cos?a  costa
=1 1
30. Herea = 4,4, = 94 and S, = 980
Therefore 9 =44+ n-1)d
= (n-1)d =90 ..(i)
Also 980 = g[Za + (n=1)d]
n
= —@8+90
5 8+ 90)
= 49n (using (i)) 1+%
= n =20
and d= 2 1+
19

[CBSE Marking Scheme, 2019]

Detailed Solution:
Given:
First term,a = 4

Last term, a, = 94

Sum of n terms, S, =980
Since, S, = E(11 +a,)

2

n
= 980 = 5 4 +94)
= 1960 = 98n

1960
= n= ——

98

= n =20 1
Now, S, = g[Za + (n-1yd] 1
= 980=2—20[2><4+(20—1)d]
= 1960 = 20(8 + 194)
= 8 + 19d = 98
= 19d =90



Solutions
= d= %
19
. .90
Hence, the common difference is TR 1

Commonly Made Error

» Some students fail to find the value of n as they

31.

32.

» Understand the formulae related to given

1
1
get confused between the nth term and last
1
1

__________________________________________

condition and use them to solve the problems.

OR
Let first term be 2 and common difference be d.
Here, a1y = 2ag
or, a+ 13d = 2(a + 7d)
a+ 13d = 2a + 14d
a=-d G)
Again, ag=-8
or, a+5d=-8 (ii)
Solving (i) and (ii), we get
a=2d=-2 1
20
Sy = S [2x2+(20-1)(-2)] 1
=10[4 + 19 x (- 2)]
= 10(4 - 38)
=10 X (-34)=-340 1
[CBSE Marking Scheme, 2015]
Let there be x red balls and 20 white ball. Total no. of

balls = n(s) = 20 + x
. P(drawing red ball) = 4 X P(drawing white ball)
x 20

= 4x 1
20 +x 20+x
= x =80
Hence, there are 80 red balls in the bag. 2
Section - D
e N

18 m

In ADCA, E = tan 60°
CA
18
18
= X = \/g
= W= 6\/5 1
In ADCB, — =tan45° = 18 1 1
x+y
= x+y=18
- 6\V3+y =18
= ¥ =18-6+3
= 6(3-3)m

Hence, the distance between the points
= 6(3-3) m.
[CBSE Marking Scheme, 2017]

OR

Let AB be the height of the aeroplane, then AB =
6000 m.
Also let D and C be the positions of two ships on
the same line. From the point A of an aeroplane,
the angles of depression of two ships D and C are
ZOAD = 30°i.e., ZBDA = 30° and ZOAC = 45°i.e,,
ZBCA = 45°
Let distance between two ships

DC =xm
and BC =ym.

6000 m

6000
= — =1
Y
= y = 6000
In AABD, @ = tan 30°
BD



6
6000 _ 1
x+y 3
N X4y = 600043
x + 6000 = 60003
x = 600033 — 6000
= 6000(~/3 - 1)
= 6000(1.732 - 1)
= 6000 x 0.732
= 4392 m
Hence, the distance between two ships
= 4392 m
33. In AAPE and AABD,
/APE = Z/ABD
(corresponding angles) %2
/PAE = ZBAD (common) %2
AAPE ~AABD  (By AA criterian)
AE _ PE 01
AD BD
In AAQE and AACD,
ZAQE = ZACD
(corresponding angles)
ZQAE = ZCAD (common) %
AAQE ~ AACD (By AA criterian) %2
PE _ EQ A0
BD ~ DC ) 72
From eq. (i) and (ii), we get
PE _EQ "
BD DC
BD = DC (AD is the median)
o PE = EQ 1
Hence AD bisects PQ. Proved.

34. Quantity of water flowing through pipe in 1 h
7 7

=nx L x ' x15000m® 2%
100 100
21 7 7
; ime = [ 50X44X—| + | IX—X—
Required time ( 100) (n 100 100
X 15000J
= 2 hours 2/

[CBSE Marking Scheme, 2020]

Detailed Solution:

Speed of water flowing through the pipe
= 15 km/hr = 15000 m/hr

Volume of water flowing in Thr = nR*H

OSWAAL CBSE Sample Question Papers, MATHEMATICS (Standard), Class-X

=2 T % 15000 m®
7 100 100
=231 m3
Volume of water in the tank when the depth is 21 cm
= Ibh
—50x44x 2L
100
=462 m3
Time taken to fill 462 m® = @ = 2 hrs.
231
OR
(1) cos (90° — 6) = cos (30— 30°)
= 90° -6 = 36-30°
= 6 = 30° 2V
(i) AB e 308
AC
200 _ 1
AC 2
Length of rope = AC = 400 m 2%

[CBSE SQP Marking Scheme, 2020]

35. Here, modal class = 30 - 35
21 =30,/,=9f=12,f,=3andh =5
fi=fy ]
Mode =1+ | ———| Xh 1
(Zfl—fo—fz

a0 | 270 ) s
B 2x12-9-3

3
—30+E =30 + 0.25

= 30.25. 2+1

Section - E

36. (i) Let the no. of marbles, John and Jivanti have, be x
and y respectively.
According to the given information,
x+y =45 ()
x-y=15 (ii)
Solving egs. (i) and (ii), we get
x =30andy =15

So, Jivanti has 15 marbles

and

(ii) According to given problem,
x+y =55 @)
x-y=15 (ii)
Solving egs. (i) and (ii), we get

x =35and y = 20.

So, Jivanti has 20 marbles

and

(iii) From the given passage, we get x = 30.

Hence, John had 30 marbles.



Solutions

OR

The given problem is based on pair of linear

equations.
37. (i) For cuboid
[=15cm,b=10cmand h = 3.5cm
Volume of the cuboid =1 X b X h

=15%x10 X 3.5
= 525 cm®
(ii) For conical depression:
r =05cm,
h=14cm
Volume of conical depression
= 1><g><0.5><0.5><1.4
3 7
L
OR
Volume of four conical depressions
11

= 4x— =147 cm®
30

(iii) Volume of the wood in the entire stand
= Volume of cuboid

— Volume of 4 conical depressions

=525-147
= 523.53 cm®

38. (i) No. of cards of king of red colour = 2
Total no. of cards = 52

(ii)

(iii)

Probability of getting king of red colour
_ No. of king of red colour

Total number of cards

2 1
5 26
No. of cards (Jack heart) = 1
No. of total card = 52
No. of Jack-Heart

The required probability = Total card

OR
No. of red face cards = 6
No. of face card = 13
Total no of cards = 52
Probability of getting red face card
_ No. of red face cards

Total no. of cards

y 6 _3
C 52 26
No. of spade cards = 13
Total no. of cards = 52
No. of spade card

Required Probability = Total p—
otal no of car

Bl
| =
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