Time Allowed: 3 hours

Class X Session 2023-24
Subject - Mathematics (Standard)
Sample Question Paper - 4

Maximum Marks: 80

General Instructions:

1.
2.
3.

This Question Paper has 5 Sections A, B, C, D and E.
Section A has 20 MCQs carrying 1 mark each

Section B has 5 questions carrying 02 marks each.

. Section C has 6 questions carrying 03 marks each.
. Section D has 4 questions carrying 05 marks each.

. 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.

. 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 2marks questions of Section E

8. Draw neat figures wherever required. Take m = % wherever required if not stated.
Section A
1. The largest number which divides 245 and 1029 leaving remainder 5 in each case is [1]
a)8 b) 12
c)4 d) 16
2. If the diagram in Fig. shows the graph of the polynomial f(x) = ax? + bx + c, then [11
- ..'I.' ¥
:I +I'
I_I.."' I.III..
[ \
1 I .
J i T
¥
a)a<0,b<0andc<0 b)a<0,b>0andc>0
c)a<0,b<0andc>0 d)a<0,b>0andc<0
[1]

3. The pair of linear equations y = 0 and y = - 6 has:

2




a) no solution b) only solution (0, 0)

¢) infinitely many solutions d) a unique solution

4. 500 bananas were divided equally among a certain number of students. If there were 25 more students, each

would have received one banana less. Then the number of students is
a) 500 b) 125
¢) 250 d) 100
5.  The first and last terms of an A.P. are 1 and 11. If their sum is 36, then the number of terms will be
a) 7 b) 5
c)8 d) 6
6.  The distance of a point from the x-axis is called
a) None of these b) origin

c) abscissa d) ordinate

7. The ratio in which the line segment joining P(x1, y1) and Q(Xp, y») is divided by x-axis is

a)y1:y2 b) -y1:¥y2
C) -X1 : Xp d) x1 : xp

8. In a AABC, it is given that AD is the internal bisector of ZA. If AB = 10 cm, AC = 14 cm and BC = 6 cm, the
Ch="
A

(6-x)emD xcm

I |
6 ecm

a) 3.5cm b) 7 cm

c) 4.8 cm d) 10.5 cm

9.  Inthe figure, two tangents TP and TQ are drawn to a circle with centre O from an external point T. Then Z/PTQ

a) Z0PQ b) 220PQ
) 4/0PQ d) $Z0PQ

[1]

[1]

(1]

[1]

[1]

[1]



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

From a point Q, the length of tangent to a circle is 24 cm and the distance of Q from the centre is 25 cm. The

radius of the circle is

a) 8 cm b) 10 cm

c) 6 cm d) 7 cm
1+ cot?a  _

1+coseca

a) sina b) seca

C) coseco d) tanay
15121029 + 13;? - is equal to

a) sinf + cosf b) siné - cosf

o0 a1

The tops of two poles of height 16 m and 10 m are connected by a wire. If the wire makes an angle of 30° with

the horizontal, then the length of the wire is
a)12m b) 10/3 m
¢) 16 m d) 10 m

If a chord of a circle of radius 28 cm makes an angle of 90° at the centre, then the area of the major segment is

a) 1456 cm? b) 1848 cm?

€) 392 cm? d) 2240 cm?

The length of the minute hand of a clock is 21 cm. The area swept by the minute hand in 10 minutes is

a) 252 cm? b) 126 cm?
©) 231 cm? d) 210 cm?
From a well-shuffled deck of 52 cards, one card is drawn at random. What is the probability of getting a queen?
a) None of these b) %
A1 d) 5
The probability of getting a sum of 13 in a single throw of two dice is
a) 2 b) 1
o0 d1

The arithmetic mean of 1, 2, 3, 4, ..., nis:

a) n_;l b) n(n2+1)
93 @) =5

Assertion (A): The given figure represents a hemisphere surmounted by a conical block of wood. The diameter

of their bases is 6 cm each and the slant height of the cone is 5 cm. The volume of the solid is 196 cm3

[1]

[1]

[1]

[1]

[1]

(1]

[1]

[1]

[1]

[1]



20.

21.

22.

23.

24,

25.

26.

27.

28.

Reason (R): The volume hemisphere is given by %777“3
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.

Assertion (A): Common difference of the AP -5, -1, 3, 7, ... is 4.

Reason (R): Common difference of the AP a, a +d, a + 24, ... is given by d = 2nd term - 1st term.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
) A is true but R is false. d) A is false but R is true.
Section B

Find the LCM and HCF of the pairs of integers 336 and 54 and verify that LCM x HCF = product of the two
numbers.

E and F are points on the sides PQ and PR respectively of a APQR. For PE = 3.9 cm, EQ = 3 cm, PF = 3.6 cm
and FR = 2.4 cm case, state whether EF || QR.

From a point P, 10 cm away from the centre of a circle, a tangent PT of length 8 cm is drawn. Find the radius of

the circle.

sin 30°+tan 45° —cosec 60°
sec 30°+cos 60°+-cot 45°

Simplify:
OR

If O be an acute angle and 5 cosec = 7, then evaluate sin + cos26 -1.

ABCD is a flower bed. If OA =21 m and OC = 14 m, find the area of the bed.

OR
Find the area of a quadrant of a circle , whose circumference is 22 cm .

Section C

[1]

[2]

[2]

[2]

[2]

[2]

Mika exercises every 12 days and Nanu every 8 days. Mika and Nanu both exercised today. How many days will [3]

it be until they exercise together again?

Find the zeroes of the polynomial 7y? - %y — % by factorisation method and verify the relationship between the [3]

zeroes and coefficient of the polynomial.
Is the pair of linear equation consistent/inconsistent? If consistent, obtain the solution graphically: x + y = 5, 2x
+2y=10

OR

[3]

If the numerator of a fraction is multiplied by 2 and the denominator is reduced by 5 the fraction becomes g . And, if



29.

30.
31.

32.

33.

34.

35.

36.

the denominator is doubled and the numerator is increased by 8, the fraction becomes % . Find the fraction.

In figure PO 1 QO. The tangents to the circle at P and Q intersect at a point T. Prove that PQ and OT are right  [3]
bisectors of each other.
5 T
R
o Q
OR
A quadrilateral is drawn to circumscribed a circle. Prove that the sum of opposite sides are equal.
. _ 12 . sin? §—cos? § 1
If sinf = 33, find the value of - ——— — [31
Find the mean of the following frequency distribution: [3]
Class interval 0-6 6-12 12-18 18-24 24-30
Frequency 6 8 10 9 7
Section D

If the difference between the radii of the smaller circle and the larger circle is 7 cm and the difference between [5]
the areas of the two circles is 1078 sq. cm. Find the radius of the smaller circle.

OR
Two pipes running together can fill a tank in 11% minutes. If one pipe takes 5 minutes more than the other to fill the
tank, find the time in which each pipe would fill the tank separately.
In the given figure, CD and GH are respectively the bisectors of C and G respectively. If, AABC ~ AFEG, [5]

prove that:

a. AADC ~ AFHG
b. ABCD ~ AEGH

CD _ AC
" GH FG
G
C
& D B
F H E

A spherical glass vessel has a cylindrical neck 8 cm long and 1 ¢cm in radius. The radius of the spherical partis 9 [5]
cm. Find the amount of water (in litres) it can hold, when filled completely.

OR
A solid is in the shape of a right-circular cone surmounted on a hemisphere, the radius of each of them is being 3.5

cm and the total height of solid is 9.5 cm. Find the volume of the solid.

Compute the median from the following data: [5]
Marks 0-7 1| 7-14 14-21 21-28 28 -35 35-42 42 -49
Number of students 3 4 7 11 0 16 9
Section E

Read the text carefully and answer the questions: [4]



37.

38.

Your friend Varun wants to participate in a 200m race. He can currently run that distance in 51 seconds and with

each day of practice it takes him 2 seconds less. He wants to do in 31 seconds.

(i) Write first four terms are in AP for the given situations.
(ii)  What is the minimum number of days he needs to practice till his goal is achieved?
OR

Out of 41, 30, 37 and 39 which term is not in the AP of the above given situation?

(i)  How many second takes after sth days?
Read the text carefully and answer the questions:
Using Cartesian Coordinates we mark a point on a graph by how far along and how far up it is.
The left-right (horizontal) direction is commonly called X-axis.
The up-down (vertical) direction is commonly called Y-axis.
When we include negative values, the x and y axes divide the space up into 4 pieces.
Read the information given above and below:
Two friends Veena and Arun work in the same office in Delhi. In the Christmas vacations, both decided to go
their hometowns represented by Town A and Town B respectively in the figure given below. Town A and Town

B are connected by trains from the same station C (in the given figure) in Delhi.

| § Town A ]
_ _|_ 1 I | |
6 i
L sl L L1111
| 7 | |
Station C | | ;' | |
1z Town B
.;
‘ L L,
-7 -6-5-4-3-] lq 234567
2
3 f

6] Who will travel more distance to reach their home?
(ii)  Find the location of the station.
OR
Find the distance between Town A and Town B.

(iii)  Find in which ratio Y-axis divide Town B and Station.
Read the text carefully and answer the questions:
In a society, there are many multistory buildings. The RWA of the society wants to install a tower and a water
tank so that all the households can get water without using water pumps.
For this they have measured the height of the tallest building in the society and now they want to install a tower
that will be taller than that so that the level of water must be higher than the tallest building in their society. Here
is one solution they have found and now they want to check if it will work or not.

From a point on the ground 40 m away from the foot of a tower, the angle of elevation of the top of the tower is

(4]

[4]



300. the angle of elevation of the top of the water tank is 45°.

T l

)] What is the height of the tower?
(ii)  What is the height of the water tank?
OR

What will be the angle of elevation of the top of the water tank from the place at %m from the bottom of

the tower.

(i) At what distance from the bottom of the tower the angle of elevation of the top of the tower is 45°.



Solution

Section A

(d) 16

Explanation: Let us subtract 5 (the remainder) from each number in order to find their HCF.
245 -5 =240

1029 -5=1024

Now, Let us find HCF of 240, 1024

1024 =240 x 4 + 64

240 =64 x 3+48

64=48 x 1+16

48=16 x 3+0

The largest number which divides 245 and 1029 leaving remainder 5 in each case is 16.

(c)a<0,b<0andc>0
Explanation: Clearly, f(z) = ax? + bx + c represent a parabola opening downwards.
Clearlya <0

Let, y = ax? + bx + c cuts y-axis at P which lies on OY.
Putting x = 0 in y = az? + bz + ¢, we get y = c. So the coordinates of P are (0,¢).
Clearly, P lies on OY. Therefore c > 0

The vertex ( — 7D> of the parabola is in the second quadrant.

24’ 4a

Therefore, ;—: <0,b<0

Thereforea < 0,b <0 and c > 0.

(a) no solution
Explanation: Since, we have y = 0 and y = -6 are two parallel lines.
therefore, no solution exists.

(d) 100
Explanation: Let the number of students be x
.". Each student would get = % bananas

.. If there were 25 more students, then each student would get = % bananas

500 500
- 20—

According to question, <= — —"5= =

5002+12500—500z _ 1
z(x+25)
12500 _

2425z B
= x? + 25x -12500 = 0
= x? +125x - 100x - 12500 = 0
= x(x +125) - 100(x + 125) =0
= (x +125)(x - 100) =0
=x+125=0andx-100=0
= x =-125and x = 100 [x = -125 is not possible]
Therefore, the number of students is 100

(@6
Explanation: Given: a =1,/ =11 and S,, = 36
2Sn=%(a+1)

=36=2(1+11)



=72=mnx 12
=>n==6

(d) ordinate
Explanation: The distance of a point from the x-axis is the y (vertical) coordinate of the point and is called ordinate.

(®)-y1:y2
Explanation: Let a point A on x-axis divides the line segment joining the points P(x1, y1) Q(xp, y») in the ratio m; : m, and

let co-ordinates of A be (x, 0)

L MaYyptmay .
s.0= Er—a—— :>O—m1y2+m2y1
my %
= M1Y2 = —MaY1 = ™
. Ratiois -yj :y»
(@) 3.5cm
Explanation: By using angle bisector theore in AABC, we have
AB _ BD
AC ~ DC
10 _ 6-z
14z
= 10z =84 — 14z
= 24x =84
=z=35

Hence, the correct answer is 3.5.

(b) 2£0PQ

Explanation: Since, tangents from an external point to a circle are equal.
.. TP =TQ = ZTQP = ZTPQ [Angle opposite to equal sides]...... @)
Now, since tangent is perpendicular to the radius through the point of contact.
.. ZOPT =90°

=/0PQ + LTPQ = 90°=/TPQ = 90° — ZOPQ ....... (i)

In triangle TPQ,

/ZPTQ+ LTPQ + £LTQP = 180°

=/PTQ + 2/TPQ = 180° [From eq. (i)]

=/PTQ + 2(90° — ZOPQ) = 180° [From eq. (ii)]
=/PTQ=2/0PQ

(d) 7 cm

Explanation:

Here ZOPQ = 90° [Tangent makes right angle with the radius at the point of contact]
in right angled triangle OPQ

. 0Q% = OP? + PQ? = (25)* = OP? + (24)°

=0P? =625 - 576
=-OP = 7 cm Therefore, the radius of the circle is 7 cm

(c) coseca
. 2
Explanation: 1 + —2-2_
1+-cos eca
2

cosec’a—1
= + —
1 1+cos eca
(coseca—1)(coseca+1)

=1+
1+coseca

=1 + coseca - 1 = cosec «



12.

13.

14.

15.

(a) sinf + cosf

PN sin 6 cosf _ sinf cos 6
Explanation: We have, rE— + T tand T corl )
sin 6 cos @
sin f x sin § cos 0% cos 0
" sinf—cos 6 cos f—sin 6
sin? _ cos? 6
" sinf—cos 6 sin #—cos 0
_ sin?f—cos2 0
"~ sinf—cosd
__ (sin@+-cos 0)(sinf—cos )
- sin 0—cos 0
= sin 0 + cosf
(@) 12 m
C
D . 3F E
Explanation: T
10m 6
A B

Given: Two poles BC = 16 m and AD = 10 m
And Z/CDE = 30°
To find: Length of wire CD =

.". In triangle CDE,
i o_ CE
sin 30 —BCCDBE
1 —
C 1T L%
===
2 T
1_6
= 2= 37
=12 m

Therefore, the length of the wire is 12 m.

(d) 2240 cm?

Explanation: A chord AB makes an angle of 90° at the centre
Radius of the circle = 28 cm

Area of minor segment ACB
=mr? x =% -areaof AAOB

36(}3O
= mr? x o= — 20A x OB
:%mﬂ—%xﬂ
=3 x 2 x28x28— 2 x28x28
=616 - 392
=224 cm?

.. Area of the major segment ADB

= Area of circle - area of minor segment
= mr? — 224 = 2 x 28 x 28 — 224
= 2464 - 224

= 2240 sq. cm

(c) 231 cm?



16.

17.

18.

19.

20.

21.

22.

Explanation: Area swept by minute hand in 60 minutes = 7 R?

Area swept by it in 10 minutes
_ (=R’ 2_ (22 1Y) em?2
— (2 x10)em? = (2 x 21 x 21 x ) em

=231 cm?

1
© 3
Explanation: Number of all possible outcomes = 52.
Number of queens = 4.
1

..P (getting a queen) = % =L

@0

Explanation: Elementary events are
(1,1),(,2),(1,3),(1,4),(1,5), (1, 6)
2,1),(2,2),(2,3),(2,4),(2,5), (2,6)
3,1,3,2),3,3),(3,4),(3,5), (3,6)
4,1),4,2),(4,3),4,4),(4,5), 4,6)
5,1),(5,2),(5,3),5,4), (55), (56)
(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)
.". Number of Total outcomes = 36
And Number of possible outcomes (sum of numbers appearing on die is 13) =0
.". Required Probability = % =0

@ ==

Explanation: According to question,
14243+...4n
n

Arithmetic Mean =
n(n+1)

2
n
n+1

2

(d) A is false but R is true.

Explanation: A is false but R is true.

(a) Both A and R are true and R is the correct explanation of A.
Explanation: Common difference, d = -1 - 1(-5) = 4
So, both A and R are true and R is the correct explanation of A.

Section B
336 and 54

336=2x2x2x2x3x7=24x3x7
54=2x3x3x3=2x33

HCF=2x3=6

LCM =2%x33x7=3024

Product of two numbers 336 and 54 = 336 x 54 = 18144

HCF x LCM = 6 x 3024 = 18144
Hence, product of two numbers = HCF x LCM"

We have

PE _ 39 _ 13
P13 (D

PE _ 36 _ 3 _ 15
TR =5 =)
From (I) and (II),

we get

PE _, PF

2 7 R

Therefore, EF is not parallel to QR. (By converse of basic proportionality theorem)



Let O be the centre of the given circle.

Then, OP = 10 cm. Also, PT = 8 cm.

Join OT.

Now, PT is a tangent at T and OT is the radius through the point of contact T.
oT | PT

In the right AOT P

we have

OP? = OT? + PT? [by Pythagoras' theorem]
= OT =+/OP? — PT? = 4/(10)2 — (8)2cm = 1/36cm = 6cm.

Hence, the radius of the circle is 6 cm.
sin 30°+tan 45° —cosec60°

24. ~ — =
sec30° +cos 60° +cot45
1 2 V/3+2/3-4
—+l-—= =
2 V3 2v/3
L_JrlJrl 443423
V32 23

_3v3-4  3/3-4 3,/3-4

T 3y/3+4 3v3+4 7 33-4
_ (vE-9

- =2 2

(3v3)"—(4)"_ _

27+16—24y/3  43-24./3
27-16 - 11

OR
Given, 5cosecd = 7
or, cosecl—= %
or, sinf = % [, cosect = =]
sin@ + cos>f — 1 =sinf — (1 — cos? 0)
=sin 6 — sin? 0 (. sin? 6 + cos? 6= 1)

- (3

—5_2
7 49
_35-25 _ 10
49 T 49

25.Wehave, OA=R=21mandOC=r=14m
.".Area of the flower bed = Area of a quadrant of a circle of radius R - Area of a quadrant of a circle of radius r
_1_p2_ 1_.2
=1 TR 17T

T (P2 2

(R —r?)

L x 2 (21% - 14%) cm?

= = X =
x (21 + 14)(21 — 14)}m2

N N

2 ><35x7}m2

OR
Given , Circumference = 22 cm
= 2mr =22
=>r= % =3.5cm
Area of Circle = 7rr? = % x (3.5)% = 38.5cm?

Area of quadrant of circle = 1

= 33—‘5 = 9.625cm?

."Area of the quadrant of cicle = 9.625 cm?
Section C
26. This problem can be solved using Least Common Multiple because we are trying to figure out when the soonest (Least) time will

be that as the event of exercising continues (Multiple), it will occur at the same time (Common).



27.

28.

L.C.M. of 12 and 8 is 24.

So,
They will exercise together again in 24 days.
2 11, 2
Y -3Y T3
_1 2
=3(@ly°-11y-2)
= 3(21y?- 14y + 3y - 2)
= 3[7yGBy-2) + 13y - 2)]
= 2(By-2)(7y +1)
=>y= %, %1 are zeroes of the polynomial.
If Given polynimoal is 7y2 - 13—1y - %
Thena:7,b=—%andc:—§
_ 2 -1 _ 14-3 11 .
Sum of zeroes = st =5 =5 e 6]
b_ (;H) 11
— 3 e
AISO, el 7 = op e (ll)
From (i) and (ii)
_ b
Sum of zeroes = —
Now, product of zeroes = % X %1 = ;—12 ....... (iii)
—2
c __ T _ —2 .
AISO, a7 T gy e (IV)

From (iii) and (iv)

Product of zeroes = <
x+y=5..(1)

2x +2y =10 ...(2)
Here,a;=1,b;=1,c; =-5
ay=2,by=2,c=-10

by

We see that Z—; =% o
Hence, the lines represented by the equations (1) and (2) are coincident.

Therefore, equations (1) and (2) have infinitely many common solutions, i.e., the given pair of linear equations is consistent.
Graphical Representation, we draw the graphs of the equations (1) and (2) by finding two solutions for each if the equations.
These two solutions of the equations (1) and (2) are given below in table 1 and table 2 respectively.
Forequation (1) x+y=5=y=5-x

Table 1 of solutions

X 0 S5
y 5 0
For equations (2) x + 2y = 10
=2y =10-2x
= y= 10;295 S y=5-x
Table 2 of solutions
X 1 2
y 4 3

We plot the points A(0, 5) and B(5, 0) on a graph paper and join these points to form the line AB representing the equation (1) as
shown in the figure, Also, we plot the points C(1, 4) and D (2, 3) on the same graph paper and join these points to form the line
CD representing the equation (2) as shown in the same figure.



29.

In the figure we observe that the two lines AB and CD coincide.
OR
Let the numerator be ‘a’ and denominator be ‘b’.

According to the first condition in the question, we have
- 2 _§
b-5 5
=ba—3b=-15 ... (@9)
Also, according to the second condition, we have
= at+8 _ 2
26 5
= ba — 4b=—40 ..... )
Subtracting (2) from (1), gives

b =25
Using this value of b in (1) gives
4= 71‘?3{: _ 71523x25 —19

So, the required fraction is %

Given, PO_LQO and The tangents to the circle at P and Q intersect at a point T.
P T
Q

Consider, AT PO and ATQO

PT =TQ ['. Tangets from external point are equal in length]
OT = OT [Common]

/TPO = /TQO = 90°

So, by RHS rule, we have

ATPO = ATQO
= /PTO = /QTO ...(i)) [C.P.C.T]
Now, In APTR and AQTR

PT = TQ ["." Tangents from external point are equal in length]
ZPTO = ZQTO [By equation (i)]

TR = TR [Common]

So, by SAS rule, we have

APTR=~= AQTR

.. PR=RQ ...(ii)

And, /ZTRP = /TRQ



30.

But, ZTRP + /T RQ = 180°
= 2/TRP = 180°
= /TRP =90° ...(iii)
Therefore, PQ and OT are right bisectors of each other.
OR
In the figure, quad. ABCD is circumscribed about a circle which touches its sides at P, Q, R and S respectively

A p B

To prove : AB + CD = AD + BC

Proof: Tangents drawn from an external point to a circle are equal
AP =AS

BP =BQ

CR=CQ

DR = DS

Adding, we get,

AP +BP+CR+DR=AS +BQ+CQ+DS

Z (AP + BP) + (CR + DR) = (AS + DS) + (BQ + CQ)
Z/ AB+CD=AD +BC

Hence AB + CD = AD + BC

A
9
Wl o\,
B C
Letfis ZC . Givensin 6 = % = j—g ...... (1)

Let AB = 12K and AC = 13K ,where K is positive integer.

In AABC, By using Pythagoras theorem :-
AB? + BC? = AC?

Or, (12K)? + BC? = (13K)?

Or, 144K? + BC? = 169K?

Or, BC? = 169K? - 144K?

Or, BC? = 25K?

-.BC =/25K? =5K

Now,

cosf=BC — 3K _ 5 2

R
AB _ DK _ 12
B

tanf = C T BK T B e 3)

Now,



31.

32.

sin?0—cos26 1
2 sin @ x cos 6 tan26

12)2 (5
:(13) (%) x —— [ from (1),(2) & (3) ]

ox 25 122
13713 5
44 25
__ 169 169 1
T 1o 144
169 25
144-25
169 25
=" X
120 144

169
— 19, 169 , 25
169 X 120 X Taq

— 595
T 3456
Calculation of mean:
Class interval Mid - value (x;) f; fix;
0-6 3 6 18
6-12 9 8 72
12-18 15 10 150
18 -24 21 9 189
24 - 30 27 7 189
X fi =40 Y f;x; =618
STz,
We know that, Mean = ZJ;}%
_ 618 '
— 40
=15.45

Section D

Let the lengths of the radii of the smaller and larger circles be r cm and R cm respectively.

It is given that,R - r = 7.....(Q).
It is also given that the difference between the areas of two circles is 1078 cm?
s mR? — mr? =1078
= 7 (R?—1r?)=1078
= Z(R+r)(R—r)=1078
= 2(R+7)xT7=1078
=R+r=49 ... (ii)
Subtracting (i) from (ii), we get
r=42=r=21
Hence, the radius of the smaller circle is of length 21 cm.
OR
Let time taken by pipe A be x minutes, and time taken by pipe B be x + 5 minutes.
In one minute pipe A will fill % tank
In one minute pipe B will fill z+r5 tank
pipes A + B will fill in one minute = % + %% tank

Now according to the question.

1 1 _ 9
z + z+5 100
z+5+z 9

> z(z+5) ~ 100
or, 100(2x + 5) = 9x(x + 5)
or, 200z + 500 = 922 + 45z
or, 9z% — 155z — 500 = 0
or, 922 — 180z + 25z — 500 =0
or,9x(x - 20) + 25(x - 20) = 0

or, (x-20)(9x + 25) = 0
—25

or,:c:20,T




rejecting negative value, x = 20 minutes
and x + 5 = 25 minutes
Hence pipe A will fill the tank in 20 minutes and pipe B will fill it in 25 minutes.

G
c

33.

A D B

F H E
Given: AABC ~ AFEG
a.In AADC and AFHG
/ACB= /FGE (As AABC ~ A FEG)
$Z/ACB = 1 /FGE
or ZACD = /ZFGH
and ZCAC =ZGFH [As AABC ~ A FEG]
So, NAADC ~ AFHG (By AA criteria) ------ 1)

b.In ABCD and AEGH , we have
/ZDBC = Z/HEG
LZACB= /FGE (As AABC ~ A EFG)
$ZACB = 1 /FGE
or /DCB = ZHGE
So, ABCD ~ AEGH (By AA criteria)

c¢. From (i), AADC ~ AFHG
So, A€ — €D

> FG = GH
rCD_AC
GH = FG

Hence proved.

34. The volume of the spherical vessel is
calculated by the given formula
V= §7r x
Now,

V= % X % X9x9x9

V =3,054.85 cm®

The volume of the cylinder neck is calculated by the given formula.
V=rnxR:xh

Now,

V= 2—72 X1x1x8

V =25.14 cm®
The total volume of the vessel is equal to the volume of the spherical shell and the volume of its cylindrical neck.

3054.85 + 25.14 = 3, 080 cm>

The total volume of the vessel is 3,080 cmS.

As we know,

1L = 1000 cm3

3080 _
Tooo — 3080 L

Thus, the amount of water (in litres) it can hold is 3.080 L.
OR



r

C
From the given figure,
Height (AB) of the cone = AC - BC (Radius of the hemisphere)
Thus, height of the cone = Total height - Radius of the hemisphere
=9.5-35
=6cm
Volume of the solid = Volume of the cone + Volume of the hemisphere
_ (1.2 2.3
= (37rr h) + (371'r )
_1_2
= zmri(h + 2r)

_1., 2
=3 X = x35x35(6+2x3.5)

1, 022
_§><7><3.5><3.5><13

= 166.83 cm?

Thus, total volume of the solid is 166.83 cmS.
. Calculation of median:

Marks Number of students(f;) Cumulative frequency
0-7 3 3
7-14 4 7
14-21 7 14
21-28 11 25
28 - 35 0 25
35-42 16 41
42 - 49 9 50
N = Xf; =50

Now,N = 50= 5= 25.

The cumulative frequency just greater than 25 is 41.
So, median class is 35 - 42.

s 1=35h=T7,f=16,c. f.=25

(-

f

Median, M =l + < h X

— 35+ |7 x
=35+0
=35

Hence, the required median is 35.

(25—25)
)

Section E
. Read the text carefully and answer the questions:
Your friend Varun wants to participate in a 200m race. He can currently run that distance in 51 seconds and with each day of

practice it takes him 2 seconds less. He wants to do in 31 seconds.



-

(i) 51, 49, 47, ... 31 AP
d=-2
First 4 terms of AP are: 51, 49, 47, 45 ...
(i) 51, 49, 47, ... 31 AP
d=-2
tp=a+(mn-1)d
31=51+(n-1)(-2)
31=51-2n+2
31=53-2n
31-53=-2n
-22=-2n
n=11
i.e., he acheived his goal in 11 days.
OR
The given AP is
51, 49, 47, 45, 43, 41, 39, 37, 35, 33, 31, 29
.". 30 is not in the AP.
(iii)51, 49, 47, ... 31 AP
d=-2
tg=a+(m-1)d
=51+ (6-1)(-2)
=51+ (-10)
=41 sec
37. Read the text carefully and answer the questions:
Using Cartesian Coordinates we mark a point on a graph by how far along and how far up it is.
The left-right (horizontal) direction is commonly called X-axis.
The up-down (vertical) direction is commonly called Y-axis.
When we include negative values, the x and y axes divide the space up into 4 pieces.
Read the information given above and below:
Two friends Veena and Arun work in the same office in Delhi. In the Christmas vacations, both decided to go their hometowns
represented by Town A and Town B respectively in the figure given below. Town A and Town B are connected by trains from the

same station C (in the given figure) in Delhi.

3] Town A
5
| ,.
SttionC| [ 1 [ [ [ 1] [ [
> : Town B
A Ll .
-1 -6-5 -4 ‘;:-_*L_?_ 2345617
-2
=3
(i) Station Town A
(-4, 4) (1,7)

Distance travelled by veena = 1/1 — (—4)2 + (7 — 4)2
o

=25+9

=+/34



Station Town B
(4, 4) (4.2)
Distance travelled by Arun = /(4 — (—4))2 + (2 — 4)2
=+/64+4
=68
.". Arun will travel more distance to reach his home.
(ii) Location of station = (-4, 4)

OR
wn A Town B

N i4.2)
AB=+/(4—1)2+ (2—-7)2
=9 125

(iii) Station (c) (2-4} Town B
(-4, 4) 4.2)
Let y-axis divides station (c) and Town Bin K : 1
4k =4
k=1

.. y-axis dividesin 1: 1

38. Read the text carefully and answer the questions:
In a society, there are many multistory buildings. The RWA of the society wants to install a tower and a water tank so that all the
households can get water without using water pumps.
For this they have measured the height of the tallest building in the society and now they want to install a tower that will be taller
than that so that the level of water must be higher than the tallest building in their society. Here is one solution they have found
and now they want to check if it will work or not.
From a point on the ground 40 m away from the foot of a tower, the angle of elevation of the top of the tower is 300. the angle of

elevation of the top of the water tank is 45°.

h1
dsﬁ
A 30
40m o
Let BC be the tower of height h and CD be the water tank of height h;
In AABD, we have
o__ BD

tan 45° = E

. h+hy

40

In AABC, we have



S h=4 _ 2 o3

Vi~ 3
Thus height of the tower is 23.1 m.
(i) D
h1
1] dsn
A 30
40m =

Let BC be the tower of height h and CD be the water tank of height hy
In AABD, we have

o_ BD
tan 45 h_hAB

_ bt
=1= m

= h+ h; =40 ..(1)
In AABC, we have

Thus height of the tower is 23.1 m.
Substituting the value of h in (1), we have

23.14+ h; =40
= h;=40-23.1
=69m

Thus height of the tank is 6.9 m.
OR

40

m
] 40
Given that AB = —
V3

C40m

A

40/ 3 m B
In the AABD

40
_ AB _ \®
cotf = =5

BD
cotf= L
V3
= 6=060°

Hence the angle of elevation would be 60°.



(iii) Cc
231 m

45°
A

y B
In the AABC if Z/CAB = 45° then
o_ ¥ _
C0t45 = m =1
y=231m

Thus the angle of elevation will be 45° at 23.1 m.



