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Class- X Session- 2022-23
Subject- Mathematics (Standard)
Sample Question Paper - 31

Time Allowed: 3 Hrs. Maximum Marks : 80

General Instructions:

This Question Paper has 5 Sections A-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.

7. 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 =22/7 wherever required if not stated.

& Dby B

Section A
A quadratic polynomial whose zeros are % and —le 1s (1]
D) 10x2-x+3 b) 10x% +x-3
©) 10x% -x -3 d) 10x2 +x+3
Given that 2x + 3y = 11, 2x - 4y = -24 and y = mx + 3, then the value of m is [1]
a)2 b)0
c) m= -1 d) 1
A fraction becomes 1—91, if 2 is added to both the numerator and denominator. If 3 [1]

1s added to both the numerator and denominator it becomes %, then the fraction is

9 -9
a) = b) -
7 -7
)3 d) -
AABC is such that AB=3 cm, BC =2 cm and CA=2.5 cm. If 1]
ADEF ~ ANABC and EF =4 cm, then perimeter of ADEEF is
a) 30 cm b) 15 cm
c)22.5cm d) 7.5 cm

An unbiased die is thrown once. The probability of getting a number between 2 [1]
and 6 1s



6.
|
!:
\
L
"
\
"
1 8.
|
|
|
i 9.
|
|
|
|
' 10.
|
|
|
' 1.
|l
(|
!
|
‘l
' 12.
|
1
|
1 5

In triangle ABC, D, E and F are the midpoints of sides BC, CA and AB

i AB _ BC _ CA
respectively and 53 = Fg = 55, then

a) ABCA~ AFDFE b) ACBA ~ AFDE

¢) AFDE ~ AABC d) AFDE ~ ACAB

The mean of the first 10 composite numbers is

a)11.2 b) 11.4

) 112 d)12.2

If (tan 6 + cot @) = S then (tan2 0 + cot? f)="?
a) 23 b) 25
c) 24 d) 27

In 2 ABC, a line XY parallel to BC cuts AB at X and AC at Y. If BY bisects

ZXYC, then
a)BC=CY b) BC =BY
¢) BC # BY d)BC # CY

The product of two successive integral multiples of 5 is 1050. Then the numbers
arc

a)25 and 35 b) 25 and 30
¢) 30 and 35 d) 35 and 40

If two positive integers ‘a’ and ‘b’ are written as ¢ = pg® and b = p3¢?, where “p’
and ‘q’ are prime numbers, then LCM(a, b) =

b) p*q*

d) ;2,2

a) pq
©) p243
If mode of a series exceeds its mean by 12, then mode exceeds the median by:
a)4 b) 8
c)6 d) 10
The points A (-4, 0), B(4, 0) and C(0, 3) are the vertices of a

a) isosceles triangle b) scalene triangle
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L ¢) equilateral triangle d) right triangle .
‘. 14.  If the altitude of the sun is 60°, the height of a tower which casts a shadow of [1] .
. length 90 m is I
]
| a) 60 m b) 904/3 m I
!' )90 m d) 60/3 m "
1
— apy e sin @—n cos ¥ _
i' & I tant = T’?’ then m sin 84-n cos ¢ [1] :
i
1 ] m?—n’ m?4n’
| -5 o .
|' '
52 _tand
! i V
| ' i
! 16.  The number of tangents that can be drawn from an external point to a circle is [1] i
]
I a) 1 b) 4 {
i
i c)2 d)3 :
i 17. Ina/A ABC,ZA=90"°,AB=5cmand AC=12cm. Also AD | BC , Then AD [1] i
l =y
L _ i
. a) %cm b %cm i
i
I ¢) 45cm d) Lem ;
! 18.  Assertion (A): Graph of a quadratic polynomial is always U shaped upward or [1] i
| downward.
" Reason (R): Curve of any quadratic polynomial is always symmetric about the '
fixed-line. i
1
i a) Both A and R are true and R is b) Both A and R are true but R is !
Iy the correct explanation of A. not the correct explanation of A. !
]
i. c) A is true but R 1s false. d) A is false but R is true.
1
n 19. By areduction of Re.1 per kg in the price of sugar, Radha can buy one kg sugar  [1] i
!. more for Rs.56. The original price of 1 kg of sugar is
| 0
" a) Rs.8 b) Rs.7 I
1
¢)Rs.9 d) Rs.6 1
1
: 20.  Assertion (A): Two identical solid cubes of side 5 cm are joined end to end. The  [1] '
|l total surface area of the resulting cuboid is 350 cm?. .
! Reason (R): Total surface area of a cuboid is 2(Ib + bh + hl) !
|
!l a) Both A and R are true and R is b) Both A and R are true but R is '
|. the correct explanation of A. not the correct explanation of A. I
|



L c) A is true but R is false. d) A is false but R is true. .
' B
‘| Section B
I 21.  Find the ratio in which pomt P(-1, y) lying on the line segment joining points A(-  [2] "
i 3,10) and B(6, - 8) divides it. Also find the value of y. i
i
Il 22, Find the roots of the quadratic equation : X2 +x+4=0 by applying the 2] "
il quadratic formula:
i
n 23.  Find the largest four-digit number which when divided by 4, 7 and 13 leaves a (2]
I. remainder 3 in each case. ’
|
Il 24. InFig. AB||DC. Find the value of x. [2] .
|l D C
| N i
n
]
l A B I
1
i OR :
" If AABC and ADEF are similar triangles such that AB=3 ¢cm, BC=2cm , CA= L
2.5 cm and EF =4 cm, calculate the perimeter of ADEF 0
]
I 25.  Prove that: (cosec’d — 1) tan®6 = 1 [2] I
i
i OR I
' Using the formula, cos A= 4/ % find the value of cos 30°, it being given that I
' cos 60° = 2 i
|
I Section C I
; 26. Ina AABC, D and E are points on the sides AB and AC respectively such that [3] !
DE|BC.IfAD=8x-7,DB =5x -3, AE =4x - 3 and EC = (3x -1), find the I
i value of x. i
L]
27. Solve (z—3)(z —4) =2 3] L
; ve (@ —9)(e—4) = 2L !
il 28.  Find the HCF of the following polynomials: [3] i
i. 2 (:134 — y4) siah (:B3 + 222y — 2y® — 2y3) I
" 29.  To conduct Sports Day activities, in your rectangular shaped school ground [3] "
1 ABCD, lines have been drawn with chalk powder at a distance of 1m each. 100

flower pots have been placed at a distance of 1m from each other along AD, as

shown in Fig. Niharika runs ;}m of the distance AD on the 27 line and posts a

1
5

What is the distance between both the flags? If Rashmi has to post a blue flag
exactly halfway between the line segment joining the two flags, where should she "

green flag. Preet runs = of the distance AD on the 8 jine and posts a red flag.



post her flag? i
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OR

Show that the points A(3, 5), B(6, 0), C(1, -3) and D(-2, 2) are the vertices of a square
ABCD.

30.  If the mean of the following frequency distribution is 628, then find the missing  [3]
frequency x :

Class 0-20 |20-40 [40-60 [60—80 |80—100 |100—120
Frequency 5 8 X 12 7 8

31.  The angle of elevation of the top of a tower at a point on the level ground is 30°. 3]

After walking a distance of 100 m towards the foot of the tower along the
horizontal line through the foot of the tower on the same level ground the angle of

elevation to the top of the tower is 60°, find the height of the tower.

OR
From a top of a building 100 m high the angle of depression of two objects are on the

same side observed to be 45° and 60°. Find the distance between the objects.

Section D

32. QR is the tangent to the circle whose centre is P. If QA || RP and AB is the [5]
1 diameter, prove that RB is a tangent to the circle.

33.  PQRS is a diameter of a circle of radius 6 cm. The lengths PQ, QR and RS are I5] i
1 equal. Semi-circles are drawn on PQ and QS as diameters as shown in Fig. Find ‘
1 the perimeter and area of the shaded region

OR .
An elastic belt 1s placed round the rim of a pulley of radius 5 cm. One point on the belt I
is pulled directly away from the centre O of the pulley until it is at P, 10 cm from O. B
Find the length of the belt that is in contact with the rim of the pulley. Also, find the

e e Page 5 of 23 %-_-ﬁ----f----l



shaded area. B
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I 34. Solve system of equations: [5]
T ¥ .
% 7+§_5 L
. 7 9=06 '
]
|I OR
|| Form the pair of linear equations in the problem, and find its solution (if it exists) by .
!l the elimination method: 1
| A lending library has a fixed charge for the first three days and an additional charge i
i for each day thereafter. Mona paid Rs.27 for a book kept for seven days, while Tanvy .
1 paid Rs.21 for the book she kept for five days. Find the fixed charge and the charge
: for each extra day. L
1 35.  All the red face cards are removed from a pack of 52 playing cards. A card is [5] :
J drawn at random from the remaining cards, after reshuffling them. Find the L
probability that the drawn card i1s: i
I i. of red colour i
I ii. a queen i
i iii. an ace i
1 iv. a face card. i
. Section E I
! 36. Read the text carefully and answer the questions: (4] i
i A bird is sitting on the top of a tree, which is 80m high. The angle of elevation of "
1 the bird, from a point on the ground is 45°. The bird flies away from the point of
i observation horizontally and remains at a constant height. After 2 seconds, the !
angle of elevation of the bird from the point of observation becomes 30°. Find the I
i' speed of flying of the bird. I
n s
| y ) I
L
| [
' I ]
) : it : L
' I
! (i)  Find the distance between observer and the bottom of the tree? 1
1
(i1)  Find the speed of the bird? !

(iii) Find the distance between second position of bird and observer?

OR



; 37.

(i)
(i)

Find the distance between initial position of bird and observer?

Read the text carefully and answer the questions:

Kamla and her husband were working in a factory in Seelampur, New Delhi.
During the pandemic, they were asked to leave the job. As they have very limited
resources to survive in a metro city, they decided to go back to their hometown in
Himachal Pradesh. After a few months of struggle, they thought to grow roses in
their fields and sell them to local vendors as roses have been always in demand.
Their business started growing up and they hired many workers to manage their

garden and do packaging of the flowers.

In their garden bed, there are 23 rose plants in the first row, 21 are in the 2nd, 19

in 3" row and so on. There are 5 plants in the last row.
How many rows are there of rose plants?

Also, find the total number of rose plants in the garden.

OR
If total number of plants are 80 in the garden, then find number of rows?

(ili) How many plants are there in 6th row.

38.

(1)
(i1)

Read the text carefully and answer the questions:

A juice seller is serving his customers using cylindrical container with radius
20cm and height 50cm. He serves juice into a glass as shown in Fig. The inner
diameter of the cylindrical glass is 5 cm, but the bottom of the glass had a
hemispherical raised portion which reduced the capacity of the glass.

If the height of a glass was 10 cm, find the apparent capacity of the glass.
Also, find its actual capacity. (Use 7 = 3.14)

OR
How many glasses he serves if the container is full?

(111) Find the capacity of the container in liter?

[4]



SOLUTION

Section A

1.(¢) 10x2 -x -3
—1

Explanation: o + 3 = (£ — %) =Ll aB= % X (_) = 2

!l 5 107 2 10
!. Required polynomial is z* — t& — =, i.e., 10x2 -x -3
I 2. (¢) m=-1
i Explanation: Given: 2x + 3y =11 ... (i)
|' 2x - dy =24 ... (ii)
il Subtracting eq. (11) from eq. (1), we get
. =y=35
Putting the value of y in eq. (1), we get
1 2x+3 x 5=11
1 = 2x=-4
I = X=-2
Now, y =mx + 3
! =5=mx (2)+3
| =2m=3-5
] m=-1
i 3.(0) %
L Explanation: Let the fraction be %
According to question
. a+2 _ 9
y+2 11
' = 11x+22=9y + 18
i = llx-9y=-4 .. (1)
r+3 _ 5§
1 And v+3 =
L = 6x+18=5y+15
I = 6x - 5y =-3 ... (ii)
| On solving eq. (1) and eq. (i1), we get
i' x=7,v=9
il Therefore, the fraction is %
‘l 4.(b) 15 cm
A D
1
I Explanation: 3?/\3““ /\
| B S G E o s

ADEF ~ AABC
AB=3CM, BC=2CM, CA=25CM, EF =4CM

Since /\’'s are similar, we have
DE _ EF _ FD

AB BC CA



\. SEoi-p
‘. Now BE — 4
. = DE = &4 4 = 6cm
: andFD:2:>FD:%:5(:m
perimeter of ADEF
! =6+4+5=15cm
I 5.(a) 5
1 Explanation: Number of numbers between 2 and 6 on a dice = {3, 4, 5},=3

|

|

|

|

| Number of possible outcomes = 3
| Number of Total outcomes = 6
|

! .. Required Probability = % —

! 6.(d) AFDE ~ ACAB

I Explanation: Since 42 = 2& — L& then as sides are in proportion, then by SSS
1 similarity criteria, AFDE ~ ACAB

l A

i I I

|

l 3 B ¢

i Also, FEDC is a parallelogram, then £F = ZC

1 And, AFDF is a parallelogram, then /D = ZA

And, BDEF is a parallelogram, then /F = /B
Therefore, by AAA similarity criteria AFDE ~ ACAB

! 7. (a) 11.2
| Explanation: The first 10 composite numbers are 4, 6, 8, 9, 10, 12, 14, 15, 16, 18
" - Mean = Sum of first 10 c;)Enpositc numbers
; _ 4464849+104+1214415116+18
_ 112 w
| - 10
" =11.2
| 8. (a) 23
|' Explanation: Given, tan # +cotd =5
il Now squaring both sides,
i' (tan 0 + cot (9)2 ~52
" :>tanzé'+2ta11900t9+c0t26:25
' = tan 9+2ta119( 9)+cot 6 =25

= tan 9+2+cot29=25
=>tan26’+cot2€=25-2
= tan29+cot29=23

" (‘[an2 6+ cot2 f)=23
.(a) BC=CY
Explanatlon In A ABC, XY || BC

e
o



|
|. Also BY is the bisector / XY C i
I A g
!. v -
| -
| : b
n LXYB=7C0YB.....(l)
I XY|BC '
!l /XY B = /Y BC ( Alternate angles are equal).......(i1) i
| LY B'=.£¥ Bl i
il BC=CY¥ i
| 10. (¢) 30 and 35
%l Explanation: Let one multiple of 5 be x then the next consecutive multiple will be (x '
+5) [
! According to question, i
i x(x+35)=1050 i
i = x2 +5x-1050=0 :
i = x2 +35x - 30x - 1050 =0 :
i = X(x +35)-30(x+35)=0
L = (x - 30)(x +35)=0 0
= x-30=0andx+35=0 i
' = x =30 and x = -35 i
| x = -35 is not possible therefore x = 30
i Then the other multiple of 5 1s !
=x+5 i
' =30+5=35 I
I Then the number are 30 and 35 i
I 11. (b) p*q?
I Explanation: We know that LCM = product of the highest powers of all the prime l
" factors of the numbers pqz, p3 q2 !
([ LCM = pi¢? !
| 12. (b) 8 L
|. Explanation: Mode of a series = Its mean + 12 n
i' Mean = mode - 12 I
I Also we know that
|l Mode = 3 median - 2 Mean .
| = Mode = 3 median - 2(mode - 12) I
I' = Mode = 3 median - 2 mode + 24 1
‘l = Mode + 2 mode - 3 median = 24 i
|| = 3 mode - 3 median = 24
" = 3(mode - median) = 24 !
| = Mode - median = 2 = I
i' 13. (a) 1sosceles triangle '
i' Explanation: AB2 = (4 +4)2 + (0-0)2 =82+ 02 =64 + 0= 64 y
!'_ = ;AB:\/674= 8 units "



BC? = (0-4)% + (3-0)2 = (4)> +32 =16 +9 =25
= BC = /25 = 5 units.

ACT=(0+4)2+3-02=42+32=16+9=25

= A C =+/25 =5 units.
i .. AABC is isosceles.
(] 14. (b) 904/3 m
| A
il
n
| Explanation:
n
I g
| B c
il Let Height of the tower = AB = h meters,
1 Length of the shadow = BC =90 m

And angle of elevation 8 = 60°
. tan60° = 22

! BC
. =V3=4

= h = 90+/3 meters
' s

Explanation: Given: tanf = =
m sin #—n cos @

Dividing all the terms of ———— by cos#f,
m sin 6+-n cos #
| _ mtan f—n
m tan 0+n

l _ o %—ﬂ
i mx = -+n

_ mi-n?
i C miint
I 16. (¢) 2

Explanation: Number of tangents drawn from an external point to a circle is 2.
17. (b) B em

Explanation:
L In AABC ZA = 90°, AB=5cm,AC=12cm
| A
|l
n
| 5cm 12cm
||
|
I . .
S
1 AD LBC

BC? = AB? + AC? ( Pythagoras Theorem)
=(d)%+ (12)F

= 25 + 144 = 169 = (13)?

. BC =13cm

Now area of AABC = 2AB x AC

= 2 x5 x 12 = 30cm”

and also area of of AABC = %BC x AD




=30= 3 x13x AD
_ 30x2 _ 60
= AD = 522 = =cm
18. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Both A and R are true and R is the correct explanation of A.
1 19. (a) Rs.8
1 Explanation: Let the original price of 1 kg sugar = Rs. x
. In Re. 1, the weight of sugar can be bought = < kg

.. In Rs. 56, the weight of sugar can be bought = i—ﬁ kg
New price = Rs. (x - 1)

I .. In Rs. 56, the weight of sugar can be bought = ;3_6] kg
According to question, 2% — 28 — ]

| 562562456 _
Ram= it

) = 20 =]

l xTe—&

| = x2-X-56=0

I = x2-8x+7x-56=0
= x(x-8)+7(x-8)=0

I = (x+7)(x-8)=0

| = x+7=0andx-8=0

i = x=-7 and x = 8 [x = -7 1s not possible]

Therefore, the original price of 1 kg of sugar i1s Rs. 8
20. (d) A is false but R is true.

i Explanation: A is false but R is true.
1 Section B
| CA(-310) P B(6-8)
i Let point P divides the line segment AB in the ratio K:1.
1 Applying section formula,
_ (6k—-3  8k+10
i (—Ly) = (k}--l’ k+1 )
n . 83 _ 4
| T ok+1
|l 6k-3=-k - 1
] Tk =2
I =2
L] 7
|l .. Required Ratio is 2:7
‘ Also,y= -—SEHO
1 2
-8(2)+10
l = _2—
71l

1 _ —16+70

247
! — 54

9

1 Sy = 6

22. We have given that 222 + z +4 =0
Comparing it with standard form of quadratic equation,



23.

24.

ax® + bz +c
weget,a=2,b=1,¢c=4

. —bt+/b*—4ac
The roots are given as x = —
_ [F1%/TEA@)] _ -1y _ —1:/31
B 2x2 - 4 = 1

This 1s not possible, Hence the roots do not exists.

LCM of (4,7.13) =364

Largest 4 digit number = 9999

On dividing 9999 by 364 we get remainder as 171

Greatest number of 4 digits divisible by 4, 7 and 13 = (9999 — 171) = 9828
Hence, required number = (9828 + 3) = 9831

Therefore 9831 1s the number.

We know that the diagonals of a trapezium divide each other
proportionally. Therefore,we have,

v
LA\

A B

A0 _ BO
003— I%D ...(11;)

L — __ I—

== z-5 3

— 3 (3x -19) = (x - 5)(x - 3)
s 9x-57=x2-8x+15

= x2-17x+72=0
= (x-8)(x-9)=0
= Xx-8=0or,x-9=0=x=8o0r,x=9
OR

Given: AABC and ADEF are similar triangles such that AB =3 cm, BC =2 cm
CA=25cmand EF =4 cm
To find: Perimeter of ADEF
We know that it two triangles are similar then their corresponding sides are
proportional

AB _ BC _ CA

I—lence, DE — EF — FD

Substituting the values, we get

AB _ DE

BC ~ EF

3 _ DE

2 T4
DE=6cm...(1)
Similarly,

CA _ DF

BC ~ EF

95 _ DF
I

DF =5 cm ...(11)
Perimeter of ADFEF = DE + EF + DF
=6+4+5
=15cm



|
| 25. W e have,
| | 5 2
| LHS = (cosec“f - 1) tan“0
' > > > 2
s = (1 +cot®f - 1) tan=f ['," cosec” @ = 1 + cot“d|
‘ = co’ls2 g- 1;.31122 6 .
. = — - tan® @ [ cotf = —]
%l =1 =RHS
i| OR
n Given: cos A= Uw,...(l)
II cos 60° = %
|| To find: cos 30°
!l By putting A = 30° in equation (1), we get the following:
!. T = 1+C02!:‘ 60"

14172
1 B 2
| _ \/? _ 8.

A4 T2
| V3

;. cos 30° = =
] 2

Section C
! 26. We have,
. .
I i
I of 3
| " ]
|
& \

] B c

We are given that, DE || BC
. Therefore, by thales theorem,
n We have,
| AD _ AB
|' DBS_ B,

L— £L—

il = 52—3  Sa—1
I = (8x-7)3x-1)=(4x-3)(5x - 3)
i. = 24x2 - 8x - 21x + 7 =20x2 - 12x - 15x + 9
' = 24x2 - 20x% - 29x +27x +7-9=0
‘u = 4x2-2x-2=0
! = 2[2x2-x-1]=0
! = 2x%-x-1=0
! = 2x2-2x+1x-1=0
1 = 2x(x-1)+1(x-1)=0
|II = 2x+1)(x-1)=0
|



: =2x+1=00rx-1=0 i
=8 = —%or x=1 i
' £ = —% is not possible. i
' Sax= . p
| 27. Given,
I. (z-3)(z-4)=% :
! =2’ —dz-3r+12= 5
(] = 3:2—7:1:—1-12—%:0 :
II = -Te+ 3 =0 |
|l = #-Te4+BxB=0 |
' = ?-Blg B, 18 |
: S a (B, e m g ,
| = mz—-g—gx—%a:—k%x%-zﬁ i
- > (- Ba) - (Wa- B x W) =0 !
L = el 8)-Be-5) = ,
i = (m—%)(m—é—?)—ﬂim:%orﬁ:% :
i 28. Let P(z) =2 (2* —y*) =2 (%) - (v)"] :
I =2 (2% +y?) (z* — y?) :
I =2(x*+y?) (x+y)(x—y) UsingIdentity a? —b* = (a+b)(a—Db) .
i and Q(z) = 3 (¢® + 222y — xy? — 2y%)
1 =3 [x*(x +2y) — ¥’ (x + 2y)] :
; = 3(z + 2y) («* — y?) I
=3(z +2y)(z +y)(z — y) '
T - HCF = (z + y)(z — y) = % — y® Using identity a®> — b*> = (a + b)(a — b) i
i 29. It can be observed that Niharika posted the green flag at %th of the distance AD i.e., i
! % x 100 = 25m from the starting point of o0 Jine. Therefore, the coordinates of this I
1 point G is (2, 25) .

Similarly, Preet posted a red flag at %th of the distance AD i.e., % x 100 = 20m from

the starting point of 8th Jine. Therefore, the coordinates of this point R are (8, 20)
Now we have the positions of posts by Preet and Niharika
According to distance formula, the distance between points A(x1, y1) and B(x2, y2)

is given by

D= 1/(z2— )"+ (32— )’
Distance between these flags by using distance formula,

D =/(8-2) + (25 — 20)°

1 = 4/ 36 - 25111
= 4/61m '
r The point at which Rashmi should post her blue flag is the mid-point of the line B

joining these points. Let this point be A (X.Y) "
T E e e E e e w = = =  Page150f23 T E .



Now by midpoint formula, i

(X¥) = (252, 23) !

_ [ 248Y) __
| X—(T)—-E)

' y = (22) =225 ,

2
Hence, A (X,Y) = (5, 22.5) i

Therefore, Rashmi should post her blue flag at 22.5m on the 5t fine. i
1 OR

D(-2.2) C(1,-3)

A(3.5) B(6. 0)
AB=,/(6—3) + (0 —5)?
=/9+25=+34
BC=,/(6 —1)2 + (0+ 3)?
=425+9=1+34
CD= /(1+2)?+ (-3 -2)?
=+/9+25 =34
DA=,/(-2-3)*+(2-5)*
=v/25+9=+34
AC=4/(1-3)* + (-3 -b)
=+/4+64=+68
BD = /(6 +2) + (0 — 2)*
=641+ 4=+68
AB=BC=CD=DA=+/34
Diagonal AC = diagonal BD =+/68
Hence A, B, C and D are vertices of a square.

30. We have

Class interval
0-20 5 10 50

20-40 8 30 240
1 40-60 X 50 50x
1 60-80 12 70 840

Frequency (fj) Class mark (x;) fix1

1 80-100

-

90

630

1 100-120

8

110

880

' Total

=404z

2 fix; = 2640 4 50z

‘l Here, f;x; = 2640 + 50z, X f; = 40 + =, X = 62.8

I . Mean(X) =

Lfii
%fi

2640450z
I —_
= 62.8=2015

= 2512 + 62.8x = 2640 + 50x
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3L,

= 62.8x - 50x = 2640 - 2512
= 12.8x =128

128
T =155 =10

Hence, the missing frequency is 10

o (Top of Towar)

uuuuuu

h = \/33‘: .............. (1)
In NACD, —— 100+.r: = tan 30° = =

= hy/3 =100+ =z
= hy/3 =100+ 4
v

= h|v3- %] =100

3-1]
= h= 123 _ 50,/3 = 50 x 1.732 = 86.6m

OR

In the given figure,

LACO = /CAX =45°

and /ABO = /XAB = 60°

Let A be a point and B, C be two objects.

In A AOC, gg — tan 45°
100
= =1

= C0 = 100m
Also in A ABO, gg = tan 60°
= E=¥3

10[]
= OB= S

- - _ 100
BC =CO—-0B=100 5
—100( - }3)111
100( (\,J 1) % ﬁ

V3
100{3 \/‘
3

Section D
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Given: A circle with centre P, AB is the diameter.

" QA|RP, where RQ is the tangent to the circle.
1 To prove: RB is tangent to the circle i.e. ZRBP =90°.
_. Construction: Join BQ and PQ.

|
|
| Proof: RQ is tangent to the circle and PQ is the radius at point of contact Q.

| =~ PQLRQ (radius of a circle is perpendicular to the tangent at point of contact)
|| = £PQR =90°....(1)

n QA || RP and PQ is the transversal.

!. = £2=1,3....(2) (Alternate interior angles)

But, PQ = PA (radii of the circle)

=~ In APQA, 43 = £4..... (3) (Angles opposite to equal sides are equal)

! From (2) and (3) = 42 = £3 = 24
| £BPQ and £ZBAQ are the angles made by the arc BQ at the centre P and on the
i remaining part of the circle respectively.

=~ £ZBPQ =2 £BAQ
1.e., 21 +4£2=2/4

' =1 +22=1,4+ 14
| = 21 =244 (as £2 = £4)
i So, 21 =42=243=244
i = L]l =42
In ABPR and ARPQ),
I BP = PQ (radii of the circle)
i 21 = £2 (proved)
i RP = RP (common)

~ ABPR = AQPR (SAS congruency)
= £PBR = £PQR (corresponding angles)

" But £PBR = 90° from equation (1)
I i.e., PB L BR
I Therefore, RB is a tangent to the circle at point B.

PQZQRZRSZI—SQ=4cm, QS=QR+RS=(4+4)cm=8 cm

Let P be the perimeter and A be the area of the shaded region.

i P = Arc of semi-circle of radius 6 cm + Arc of semi-circle of radius 4 ¢cm + Arc of
semi-circle of radius 2 cm

|
|
|
! 33. PS = Diameter of a circle of radius 6 cm= 12 cm
|




l- - | - | - - - - - - - [ | - | - | | ] - - - - - - |
= P=(rx6+7x4+7x2)cm =127cm
and, A = Area of semi-circle with PS as diameter + Area of semi-circle with PQ as

Reflex ZAOB = 120°

_ 2x3.14x5x240 _
I - ADB = —X——Sgt—;’—x—~ 20.93 cm

Hence length of elastic in contact = 20.93 cm

! diameter - Area of semi-circle with QS as diameter.

1 = A=1x2x(6)?+ 3 x 2 x2%—1x 2 x(4)?

' > A=1x2(62+2°-4?) =1 x 2 x24=Bey?=37.71 em?
L OR

! A

!, eﬂﬂh :

|. \ L

I. cos = %01‘,(5’260D

|

! Now, AP = 54/3cm
! a (AOAP)= l>< basexhelght—lx5><5\/_ = 5§
X Arca (LOAP + AOBP) = 2 % _ 95./3 =43.25 cm2
X Area of sector OACB = % X T2
" _ 25x3.14x120 _

= i =26.16 cm?

Shaded Area = 43.25 - 26.16 = 17.09 cm?
34. The given system of equations is

5
= Ox - 2y = 1§(6)

= 9x - 2y = 108 ...(iv)
Substituting (iii) in (iv), we get
9 (15™) — 2y = 108

3
= 250 2y = 108

= 945 — 63y — 6y = 108 x 3
= 945 — 69y = 324

= 945 — 324 = 69y

= 69y = 621

ey 621 =
Putting y 9 in (ii1), we get

I Toos =By (1)
x L -
| g~ =B (11)
1 From (i), we get
" 3x + 7y =5(21)
. = 3x + 7y =105
= 3x=105-7y
' z= (iii)
il From (ii), we get
I




_ 105-7=9
L =773

_ 105-63
1 - 3

— 42

n == 3

S =14
I Hence, the solution of the given system of equations is x = 14, y = 9.
n OR

Suppose the fixed charge be Rs. x and the extra charge per day be Rs y.

=2 +4y = 2T (1)

1 Tanvy paid Rs.21 for a book kept for 5 days,
Subtracting (ii) from (i),

i = 2y =6

i =y=3

1 Substituting y = 3 in (i1), we get x = 15

The fixed charge is Rs. 15 and the charge per day is Rs 3.
35. No. of cards removed= 3 face cards of heart +3 face cards of diamond=6

I Remaining cards =52-6=46

i So total No.of events are n=46

i (1) No. of red card left = 13-6=7 so m =7

L 50 P(E)z%
(ii) No. of queen left = 4 - 2 queens of heart and diamond = 2

' Som=2

I PE)=2=+

i (111) Total No. of aces =4 so m=4

i REF = o

" (iv) No.of face cards left= 12 - total face cards removed =12 -6 =06
Som=6

. Hence P(E)=23 — &

! Section E

L 36. Read the text carefully and answer the questions:

" A bird is sitting on the top of a tree, which is 80m high. The angle of elevation of the

|
|

! bird, from a point on the ground is 45°. The bird flies away from the point of

| observation horizontally and remains at a constant height. After 2 seconds, the angle
i' of elevation of the bird from the point of observation becomes 30°. Find the speed of
‘l flying of the bird.

¥ m

-
—




(i) Given height of tree = 80m, P is the initial position of bird and Q is position of bird

after 2 sec the distance between observer and the bottom of the tree
In AABP

Q._ BP
tan 45 T

_ 80
=% ] =5

= AB=80m

1 (i1) The speed of the bird

In AAQC

tan30°=%%
1 _ 80
~ B AC
= AC=280v/3m
AC-AB =BC

= BC=80y/3 — 80 =80(v/3 — 1)m

' Speed of bird = 2E2uce.
| 80(v/3-1)

= Bo _ B0SD _ 40(v3 1)
I = Speed of the bird = 29.28 m/sec
i (iii)The distance between second position of bird and observer.
" In AAQC
i sin 309 = i—g

1 _ 80

I ~ 3= 4o
i = AQ=160m
I OR

The distance between initial position of bird and observer.
I In AABP
1 . 0_ BP
| sin 415 = g

= A" 4P
. — AP=802m
|
" 37. Read the text carefully and answer the questions:
; Kamla and her husband were working in a factory in Seelampur, New Delhi. During

the pandemic, they were asked to leave the job. As they have very limited resources

i to survive in a metro city, they decided to go back to their hometown in Himachal
1 Pradesh. After a few months of struggle, they thought to grow roses in their fields

and sell them to local vendors as roses have been always in demand. Their business
started growing up and they hired many workers to manage their garden and do
packaging of the flowers.



1 In their garden bed, there are 23 rose plants in the first row, 21 are in the an, 19 in

3'd row and so on. There are 5 plants in the last row.

1 (1) The number of rose plants in the lSt, 2nd, s ate 23 21,19 .5
a=23,d=21-23=-2,a5=>5

S.ap=a+t(n-1)d

or, 5=23+(n-1)-2)

or,5=23-2n+2

n or,5=25-2n
I or, 2n =20
. or,n=10
(1) Total number of rose plants in the flower bed,
! S, = 2[2a+ (n—1)d]
! S10 = 5[2(23) + (10 — 1)(-2)]
i S10=5[46 -20 + 2]
i S10=5(46 - 18)
i S10=15(28)
i S10= 140
i OR
S, =80

Sh=%[2a+ (n —1)d]
#80:%[2><23—|—(n—1)><—2]
= 80=23n-112 +n
:>n2-24n+80=0

= (n-4)(n-20)=0
= n=4orn=20

1 n = 20 not possible
i ap0=23+19 x (-2)=-15
M Number of plants cannot be negative.
n=4
. (iiay = a+ (n - 1)d
! — ag=23+5 x (-2)
! — ag=13
L
1 38. Read the text carefully and answer the questions:

and height 50cm. He serves juice into a glass as shown in Fig. The inner diameter of

|

|

I

|

|

|

il A juice seller is serving his customers using cylindrical container with radius 20cm
| the cylindrical glass 1s 5 cm, but the bottom of the glass had a hemispherical raised
|

|

|

|

|



portion which reduced the capacity of the glass.

.l (i) We have, Inner diameter of the glass, d = 5 cm, Height of the glass = 10 cm
1 The apparent capacity of the glass = Volume of cylinder

ad

=mr<h

=3.14 x (%)2 x 10

= 3.14 x 2 x 10 = 196.25 cm’

(11) We have, Inner diameter of the glass, d = 5 ¢cm, Height of the glass = 10 cm
The actual capacity of glass = Apparent capacity of glass - Volume of
I hemispherical part of the glass

The volume of hemispherical part = %m‘gh = % x 3.14 x (%)3 = 32.71 em?

Actual capacity of glass = 196.25 - 32.71 = 163.54 cm3

. OR

| We have, Inner diameter of the glass, d = 5 cm, Height of the glass = 10 cm
— Volume of container

] Number of glasses Actual volume of one glass

20 % 3.14 %20 x 50
3,14><2T“ 102 x3.14%

= Number of glasses = 520000 — 200002

l 4 12
= Number of glasses = 384
(111))We have, inner diameter of the glass, d = 5 cm, height of the glass = 10 cm

i = Number of glasses =

125
8

__ 240000 _
TH0-125 — 625 SO4

1 Volume of container = V = wr2h
1 :>V:3.14><20><20><50:628000m3
1 = V=628 litre




