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1
] I
. Class- X Session- 2022-23 !
1
1 Subject- Mathematics (Standard) I
]
| Sample Question Paper - 23 I
1
1 Time Allowed: 3 Hrs. Maximum Marks : 80 I|
I General Instructions: I |
1 |
1
1 1. This Question Paper has 5 Sections A-E. |
2. Section A has 20 MCQs carrying 1 mark each 1
! 3. Section B has 5 questions carrying 02 marks each. II
1 4. Section C has 6 questions carrying 03 marks each. |
5. Section D has 4 questions carrying 05 marks each. 1
' 6. Section E has 3 case based integrated units of assessment (04 marks each) with sub- II
1 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 i
! of 3 marks and 2 Questions of 2 marks has been provided. An internal choice has ||
1 been provided in the 2marks questions of Section E |
8. Draw neat figures wherever required. Take m =22/7 wherever required if not stated. | |
]
|
! Section A II
1 1. Inthe given figure if QP = 4.5 cm, then the measure of QR is equal to [1] I|
Q P R
1 |
T |
1 |
|
1 I
. a) 15 cm b) 9 cm II
: ¢) 18 em d) 13.5 cm !
. 2. Acard is drawn at random from a pack of 52 cards. The probability that the card  [1] I|
1s drawn 1s a black king. II
]
|
1 a) % b) % II
1 I
¢) 35 d) & |
]
I 3. The distance between the points A (0, 6) and B (0, -2) 1s (1] '|
1
I a) 8 b) 4 |
] I
c)6 d)2 1
] I
. 4. If the point P(2, 1) lies on the line segment joining points A(4, 2) and B(8, 4), then [1] II
1
' a) AP = 1AB b) AP = ;AB i
] I
c) AP = %AB d) AP=PB 1
] |
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I ] - [__] [_] - [ ] - [_] [__] [_] - [ ] [__] [_] [__] [_] [__] [ ] [ [_] [_] [_] [ ] [ ] - [_] [__] I
1
1 a)a:%,b:% b)a:%,b:[) I
|
] I
| C)a:%,b:% d)a:%,bzl |I
I 6. The lines represented by 3x + y — 12 = 0 and x — 3y + 6 = 0 intersects the x — axis [1] II
at ]
] I
1 a)(—6,0)and (4, 0) b)(—6,0)and (—4,0) I|
1
! ¢)(6,0)and (-4, 0) d) (6, 0) and (4, 0) I'
. 7.  The probability that a non-leap year has 53 Sundays, is [1] |I
| |
1 2 ]
]
] ) 6 5 I
. 8. Ifadigit is chosen at random from the digits 1, 2, 3, 4, 5, 6, 7, 8, 9, then the [1] ||
probability that it is odd and is a multiple of 3 is |
| I
1 2 1
' )y b) g |
! )3 d 5 |:

1
9.  The volume of a cylinder of radius r 1s 1/4 of the volume of a rectangular box with [1] |
! a square base of side length x. If the cylinder and the box have equal heights, what |I
1 is r in terms of x? I|
| z b) 2 I
I a) 2\/; ) E :I
I OEw d) v2z |
) 3% ) 2 !

]
I 10. If% is a root of the equation x2 + kx — % = 0, then the value of k is 1] II
|
I
! a) % b) -2 i
1 II

1

. 01 d)2 |
|
I 1. 3x2+4x+5=0have B II
] |
a a) Real roots b) Real and Equal roots II
]
1 c¢) No Real roots d) Real and Distinct roots I
]
I 12.  The number 1.732 is (1] !
] I
a) a whole number b) an integer II

|
1 ¢) a rational number d) an irrational number I|
]
1 13.  The value of sin 45° + cos 45° 1s [1] II
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I ] - [__] [_] - [ ] - [_] [__] [_] - [ ] [__] [_] [__] [_] [__] [ ] [ [_] [_] [_] [ ] [ ]
1
1 a) \/§ b) 7
I 1 d) 4
I ©) )7
1 14.  The distance of the point P (2, 3) from the x-axis is
' a)3 b) 1
]
I c)2 d)5s
| 15. The angle of elevation of the sun when the shadow of a pole ‘h’ metres high is %
| metres long is
]
a) 45° b) 30°
]
I ¢) 60° d) none of these
1 16. If HCF (26,169) = 13, then LCM (26,169) =
! a) 13 b) 26
]
. c)52 d) 338
I 17. Median=7?
1 a) (c —l) b) (E—Cf)
I I+ {h X = [—<hx 7
1
. C) (g_c _f) d) none of these
l+<hx
I f
' 18. If the system of equations
1 3x +y=1and
. k-1 x+((k-1)y=2k+1
. 1s inconsistent, then k =
1 a)-1 b) 1
. c)2 d)0

19.  Assertion (A): No two positive numbers can have 18 as their H.C.F and 380 as
! their L.C.M.
1 Reason (R): L.C.M. is always completely divisible by H.C.F.

a) Both A and R are true and R is b) Both A and R are true but R is
1 the correct explanation of A. not the correct explanation of A.

¢) A is true but R is false. d) A is false but R 1s true.

20.  Assertion (A): Two similar triangles are always congruent.
- = = = Reason (R)JIf the greagof two similar triangles argequal thenghedriapgleg arg o
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. congruent. |
|
I a) Both A and R are true and R is b) Both A and R are true but R is I'
1 the correct explanation of A. not the correct explanation of A. |
]
! ¢) A is true but R is false. d) A is false but R i1s true. II
] I
Section B .
1 II
! 21. A lot consists of 144 ballpoint pens of which 20 are defective and others good. (2] II
1 Tanvy will buy a pen if it i1s good, but will not buy it if it is defective. The |
I shopkeeper draws one pen at random and gives it to her. What 1s the probability 'I
that 1
' i. she will buy it, |
2 ii. she will not buy it? !l
! 22.  Does the pair of the linear equation have no solution? Justify your answer. (2] |I
! x =2y, y=2x ||
' 23.  Find the points on the x-axis, each of which is at a distance of 10 units from the (2] |I
1 point A(11, -8). ||
| I
OR |
! Find the co-ordinates of the points which divide the line segment joining the points (— |I
I 4, 0) and (0, 6) in four equal parts. Il
21.
1 a3 0, /3 |
. 24.  Form a quadratic polynomial whose zeroes are 3 5‘/3 and 2 '5"’{3 : 2] II
1
1 25.  Acircle is inscribed in AABC touching AB, BC and AC at P, Q and R 2] |
| respectively. IfAB = 10 cm, AR = 7 cm and CR = 5 em, find the length of BC. |
A |
1 I
P |
1 II
] II
I B Q c : |
' OR !
! In Figure, circles C(O,r) and C (O' r/2) touch internally at a point A and AB is a chord .I
| of the circle C(O,r) intersecting C (O', 1/2) at C. Prove that AC = CB. I

| Section C '
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s
1 26.
y 27,
|
|
|
|
|
I 28.
|
|
' 29.
|
|
. 30.
|
|
| L 3 I
|
|
|
|
|
. 32.
|
|
|
|
|
' 33.
|
[ |
|
|
|
! 34,
|

. cos® f+sin® § | cos® §—sin® § _ 3
Prove that' cos B-+sin @ cos @—sin @ 2 [ ] 1 I
Given the linear equation 2x + 3y - 8 = 0, write another linear equation in two [3] 1

variables such that the geometrical representation of the pair '
so formed is: |

1. intersecting lines |
11. parallel lines |

111. coincident lines.

Prove that 4 — 54/2 is an irrational number. [3] I|

OR dl

Prove that /5 + /3 is irrational. l'

I

Ina AABC, D and E are points on the sides AB and AC respectively. Show that  [3] |

DE || BC:AD=5.7cm, BD=9.5 cm, AE = 3.3 ¢cm, and EC = 5.5 cm. ||

I

The angle of elevation of a jet fighter from point A on ground is 60°. After flying 3] I|

10 seconds, the angle changes to 30°. If the jet is flying at a speed of 648 km/hour, 1

find the constant height at which the jet is flying. ||

I

|

Prove that the tangent drawn at the midpoint of an arc of a circle is parallel to the [3] |

chord joining the end points of the arc. II

|

OR II

ABC is a right triangle in which ZB = 90°. If AB = 8 cm and BC = 6 c¢m, find the Il

diameter of the circle inscribed in the triangle. |

i

Section D Il

A shopkeeper buys a number of books for Rs.1200. If he had bought 10 more [5] |

books for the same amount, each book would have cost him Rs.20 less. Find how ||

many books did he buy? |

I

OR !

A journey of 192 km from a town A to town B takes 2 hours more by an ordinary II

passenger train than a super fast train. If the speed of the faster train is 16 km/h more, 1

find the speed of the faster and the passenger train. I'

|

In the following figure, AFEC =~ AGBD and £1 =/2 Prove that [5] 1

AADE = NABC. l
A

I

]

I

1

I

|

I

1

|

An elastic belt is placed round the rim of a pulley of radius 5 cm. One point on the [5] 1

- beltis pulled dirgctly away from the centre O of the pulley untilitisatP, 10cm _ _ _ 1
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. from O. Find the length of the belt that is in contact with the rim of the pulley.
. Also, find the shaded area.
A

| OR
1 Find the area of the segment of a circle of radius 12 cm whose corresponding sector
central angle 60°. (Use w = 3.14).

1 35. Inaretail market, fruit vendors were selling mangoes kept in packing boxes. [5]
These boxes contained varying number of mangoes. The following was the
distribution of mangoes according to the number of boxes.

Number of mangoes 50-52  |53-55 [56-58 |59-61 |62-64
Number of boxes 15 110 135 115 25

Find the mean number of mangoes kept in a packing box. Which method of
finding the mean did you choose?

Section E
36. Read the text carefully and answer the questions: (4]

I Mayank a student of class 7 joves watching and playing with birds of different
kinds. One day he had an idea in his mind to make a bird-bath on his garden. His

brother who is studying in class joth helped him to choose the material and shape
of the birdbath. They made it in the shape of a cylinder with a hemispherical

| depression at one end as shown in the Figure below. They opted for the height of

I the hollow cylinder as 1.45 m and its radius is 30 cm. The cost of material used
for making bird bath is ¥40 per square meter.

! 30cm

(1)  Find the curved surface area of the hemisphere.

. (i)  Find the total surface area of the bird-bath. (Take 7 = %)
. (iii) What is total cost for making the bird bath?
1
OR

1

Mayank and his brother thought of increasing the radius of hemisphere to 35 cm
! with same material so that birds get more space, then what is the new height of
1 cylinder?
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38.

Read the text carefully and answer the questions:
Saving money is a good habit and it should be inculcated in children from the
beginning. Mrs. Pushpa brought a piggy bank for her child Akshar. He puts one

five-rupee coin of his savings in the piggy bank on the first day. He increases his
savings by one five-rupee coin daily.

(i)
he can contribute to put the five-rupee coins into it
(ii)

Find the total money he saved.

OR
How many coins are there in piggy bank on 15th day?

(iii) How much money Akshar saves in 10 days?

Read the text carefully and answer the questions:

The houses of Ajay and Sooraj are at 100 m distance and the height of their

houses is the same as approx 150 m. One big tower was situated near their house.

Once both friends decided to measure the height of the tower. They measure the
angle of elevation of the top of the tower from the roof of their houses. The angle

of elevation of ajay's house to the tower and sooraj's house to the tower are 45°

and 30° respectively as shown in the figure.

Ajay's house

Sooraj's house

Find the height of the tower.
What is the distance between the tower and the house of Sooraj?

OR
Find the distance between top of tower and top of Ajay's house?

(iif)

Find the distance between top of the tower and top of Sooraj's house?

If the piggy bank can hold 190 coins of five rupees in all, find the number of days 1

(4]
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1 SOLUTION

Section A

1.(b) 9 cm
Explanation: Here QP = PT = 4.5 cm [Tangents to a circle from an external point P]
Also PT = PR = 4.5 cm [Tangents to a circle from an external point P]

! S QR=QP+PQ=45+45=9cm

I

1

I 2.(¢) 55

. Explanation: Total number of outcomes = 52

Favourable outcomes, in this case, =2 {2 black kings}
- P (black kll‘lg) _ Favourable outcomes _— 2 _ 1

i Total outcomes 52 26
1 3.(a) 8
1 Explanation: By using the distance formula:
|
s
I i B(x1, y2)
! A x) +(¥:-¥,)
I Al Y1)
! >

d% = (x2 - x)* + (y2 - y1)°
Lets calculate the distance between the points (x1, y1) and (x2, y?)
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We have; 'I
x1=0,x2=0 1
|
y1=6,y2=-2 '
d2=(0-0)2+(-2-6) '
d=./(0)% + (-8)? 1
d=/64 dl
d = 8 units I'
So, the distance between A (0, 6) and B (0, - 2) =8 [
.(b) AP = 1AB '
]
Explanation: AP = \/(2 —4)? +(1-2)? |
1
= /4 + 1 =+/5 = units II
AB=1/(8 —4)* + (4 - 2)? |
= /16 + 4= +/20 = 2+/5 units !
Here AB =2 X AP |
SAP = %AB |I
(ba=1,b=0 |I
Explanation: The points P(a, -2) and Q (% , b) trisect the line segment joining the |I
points A(3, -4) and B(1, 2) |
-+ P divides AB in the ratio 1 : 2 !
Ae - + « B |
P(a, -2 5 8
N '|
_ 1x142x3 _ 146 _ 7 i
Then, a = 112 = “; =3 |
and Q divides AB in the ratio 2 : 1, then II
_2x241x(—4) _ 4-4 |
b= 2+1 =5 =0 I
a=1b=0 I
.(a) (—6,0)and (4, 0) II
Explanation: Here are the two solutions of each of the given equations. |
3z +y—12 =0, II
z 4 3 2 !
y 0 3 6 l
r—3y+6=0 II
z -6 0 -3 II
II
II
I|
I|
.I
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\
9
. 8
I T
]
1 5
v \mas
1 3
ay o
1 -31 }.}’";%‘;
x| Q60 7 1
I » X
6 5 4 -3 2 1 *234&56
I v
1 The triangle APQR is formed by the given two lines and x-axis. Therefore, both
I lines intersect the x-axis at (-6, 0) and at (4, 0).
7.(a)

Explanation: In a non leap years, number of days = 365 1.e. 52 weeks + 1 day

(| ] . . _ _ 1 1
| .. Probability of being 53 Sundays = 7 = —— Gymawek 7
8. (b) 2
! Explanation: Total numbers of digits for 1 to 9(n) =9
1 Number divisible by 3(m) =3, 6, 9
1 Odd numbers out 0f 3,6,9=3,9
1 Probability = % = %
| 2@ 2y/m
. Explanation: Let V| be the volume of the cylinder with radius r and height h, then
Vi = mr?h ... (i)

Now, let V5 be the volume of the box, then

Vo = x2h

It is given that V| = 1/4 V. Therefore,

nrih = %mzh

=72 = j—; ==
10. (d) 2

Explanation: If% is a root of the equation x2 + kx -

T

2/7

5=

7 = 0 then, substituting the

value of % in place of x should give us the value of k.

I Given, X2+ kx - 2 =0 where, x = %

1)2 1 5
' $£§) +k(3)-3=0

_ 5 1
1 = 3=1"1
I k=2

11. (¢) No Real roots

I
=== Explasation: Dty o dar e L R
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x = Perpendicular distance from Y - axis and
y = Perpendicular distance from X - axis

| B2

l ot “a—l.n .uu‘
1
i So, the distance of the point P (2, 3) from the X - axis =3
1 15. (¢) 60°
1
]
i Explanation:
I 8
B Cc
! Given: Height of the pole = AB = h meters And the length of the shadow of the pole
1 =BC = % meters . tanf = ——
V3 -
I v
= tanf = v/3 = tanf = tan 60° = 6 = 60°
' 16. (d) 338
i Explanation: HCF (26, 169) =13
1 We have to find the value for LCM (26, 169)
. We know that the product of numbers is equal to the product of their HCF and LCM.
Therefore,
. 13(LCM) = 26(169)
. LM — 26(11369)
i LCM =338
|

I ] [] [ ] [ ] ] [] ] [ ] [ ] [ ] ] [] [] [ ] [ ] [ ] [] [] [] [ ] [ ] [ ] [] - [] [ ]
' D=42-4x3x5
1 D=16-60
| D=-44
D < 0. Hence No Real roots.
! 12. (¢) a rational number
| Explanation: Clearly, 1.732 is a terminating decimal.
I Hence, it 1s a rational number.
. 13. (a) /2
Explanation: Given: sin45° + cos 45°
— 2
i R V2
14. (a) 3
' Explanation: We know that,
1 X, y is any point on the Cartesian plane in first quadrant.
Then,
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I ] [] [ ] [ ] ] [] ] [ ] [ ] [ ] ] [] [] [ ] [ ] [ ] [] [] [] [ ] [ ] [ ] [] - [] [ ]
N
17.(¢) L + {hx (2;0 }
1 18.(¢c) 2
I Explanation: The given system of equations is inconsistent,
3x+ty=1
! 2k - Dx + (k- 1)y =2k + 1
1 [f the system of equations is inconsistent, we have
! 2k3—1 - kil - 2k£t1
1 Take,
3 _ 1
I 2%—1 k-1
1 =3k—-3=2k—-1
= k=2
! 19. (a) Both A and R are true and R is the correct explanation of A.
| Explanation: 380 is not divisible by 18.
. 20. (d) A is false but R is true.
. Explanation: Two similar triangles are not congruent generally. So, A is false but R
is true.
! Section B

21. Total number of pens = 144

I Number of defective pens = 20

1 Number of good pens = 144 — 20 = 124

1. Let E| be the event of buying a pen.
Tanvy will buy a pen, if it is a good pen.
number of good pens = 124
Therefore, P(buying a pen) = P(E|) =

Number of favourable outcomes __ 124 __ 31
Total number of possible outcomes 144 36

i1. Let Ep be the event of getting a defective pen.

Tanvy will not buy a pen, if it is a defective pen.

1 number of defective pens = 20.

| Therefore, P(not buying a pen) = P(E») = Tgﬁiﬁ;gﬁ:ﬁ‘;‘:ﬂﬁ;ﬁﬁﬁ:g = % = 3—56
]

]

I

I

1

]

1

I

I

I

S R R R - = e = = ==
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| 22. No.
.. . - .a __ b c :

1 The Condition for no solution is : - = b—: # é (parallel lines)
1 Given pair of equations,
I x =2y and y = 2x

orx-2y=0and 2x-y=0;
I Comparing with ax + by +c¢ = 0;
1 Here,ayj=1,b;=-2,¢1 =0;
1 Anday=2,br=-1,¢7=0;
I a) /ap=1/2
1 by /by =-2/-1=2
1 Here, aj/ay # by/by.
1 Hence, the given pair of linear equations has unique solution.

23. Let P(x, 0) be the point on the x - axis. Then, as per the question, we have
! AP=10

I = 4/(x—11)> +(0+8)2 =10

1 Squaring both sides,

' — (x-11)%2+ 82 =100

1 =(x-11)2=100- 64 = 36

. = x-11==+6
=x=11+6

. =x=11-6,11+6

|

|

|

|

|

|

|

|

|

|

|

|

i

|

|

|
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. =x=5,17
. Hence, the points on the x - axis are (5, 0) and (17, 0).
OR
! Let the given points be denoted by P and Q.
| A B .
P + 4 ‘ Q
. (~4, 0) (0,6)
' Co-ordinate of B(mid-point of PQ) are: (_42+“, 0—39 ie. (-2, 3)
. . : o =4=2 043 - 3
1 Co-ordinates of A (mid-point of PB) are: (T, %) 1e. (—3, 5)
! Co-ordinates of C (mid-point of BQ) are: (_22+“, %) 1.e. (—1, %) .

Hence, the co-ordinates of the required mid-points are (—1, %) , (=2, 3) and (—3, %)

' 24. Let a= 3_5‘/5 and BZ%

Given u+62%+¥=%

Product of zeroes,

' = T\ a2 (A
_ (3-8 34v3 . 3 =(V3) _ 6

. aB_(s)X(s)_ 5x5 25
. Polynomial
, p(x) = x% - (a+B)x) o

—2_6 6
I =XT-3T+ 55
" p(x)=25x% - 30x + 6
l A

R

' 25.
]
] [ Q [=
I In the given figure it 1s shown that a circle is inscribed in A ABC, such that the circle
I touches the sides AB, BC & AC at points P, Q & R respectively.

Also, given AR=7cm,CR=5cm,AB=10cm. .....(1)

We know that, tangents drawn to a circle from an external point are equal in length.
1 So, AP=AR,BP=BQ & CR=CQ .......... (2)

1 From (1) & (2), AP=AR =7 cm, CR =CQ =5 cm.....(3)

Now, from figure, BP=AB -AP=10-7=3 cm.

.. BP=BQ =3cm [ from (2) ].....(4)

Again from figure,

| BC = (BQ + QC)
1 = BC=3+5[from(3) & (4)]
. = BC=8
.. The length of BC 1s 8 cm.
. OR
|
|
|
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. Join OA, OC and OB. Clearly, ZOC A is the angle in a semi-circle

1 . ZOCA = 900

In right triangles OCA and OCB, we have
' OA=0B=r
' ZOCA=L0OCB =90°
1 and, OC = OC
1 So, by RHS-criterion of congruence, we get
I ANOCA = AOCB

= AC=CB
' Section C

cos® G-+sin® cos?® #—sin?

' 26. LHS = cos g::_—sin 99 + cos g—sin 99
] (cos B+sin ) ((:os2 #+sin? #—sin 6 cos 9) (cos 8—sin 6) ((:Os2 #+sin? B+sin 0 cos 9)
1 - (cos B+-sin 6) + (cos 6—sin )

= (1 — stnfcos) + (1 + sinbcosb)

I =1+ 1 — sinfcosl + sinbcosb
1 =2 =RHS
) 27. Given, linear equation is 2x + 3y - 8 = 0 ...(1)

Given: 2x +3y-8=0..... (1)

' i. For intersecting lines, 2 # 2—1
I az 2

.. Any line intersecting with eq (1) may be taken as 3x + 2y -9 =0
! or3x+2y-7=0
! ii. For parallel lines, == = oo

2 by Ca

! .. Any line parallel with eq(i) may be taken as 6x + 9y +7 =0
1 or2x +3y-2=0
. i11. For coincident lines, 2—1 = Z—; = Z—:
. .. Any line coincident with eq (i) may be taken as 4x + 6y - 16 =0

or6x+9y-24=0
28. Let us assume that 4 — 54/2 is rational. Then, there must exist positive co-primes
! between a and b such that

I 4-5v2=1%

I =5v2=2%—-4
a4
I = V2= "=
! =V2=2"0
! Since a,b are integers, .. ”;—:b is a rational number. Therefore, it follows that 1/2 is a
1 rational number, which is a contradiction as 4/2 is an irrational number.
- ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
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. .". Our supposition is wrong.
. Hence 4 — 54/2 is irrational.
OR
! Let v/5 + /3 be rational number equal to 7 - there exist co-prime integers a and b
1 such that
1 VE+3=1¢
I = V5=%2-43
i = (v5)?= (% — \/3)2 [Squaring both sides] we get,
' = 5= _ 208 g
b b
| -~ 9 .;__2 B 2\{)30;
' V3= (- 20%)
! Since a,b are integers, therefore (a2 — 262)272{) is a rational number
I which is a contradiction as 1/3 is an irrational number.
1 Hence, v/5 + /3 is irrational.
I 29. We have
I L]
]
1 \
Je—akE
1
1
1 ‘ i
1 AD=57cm,BD=95cm, AE=33cmand EC=5.5 cm.
Vo Now =3
_ BT
! 05
AD _ 3
! N
__ 33 _ 33
' A“‘E BC = 55 — 55
' = %=1
. Thus, DE divides sides AB and AC of AABC in the same ratio.
. Therefore, by the converse of basic proportionality theorem,
We have,
! DE || BC.
1 C D
I
. 30. h h
] = F
o X T T
! 1 hr =3600 sec
| Hence in 3600 sec distance travelled by plane = 648 km = 648000 m
I In 10 sec distance travelled by plane = 2532 x 10 = 1800 m
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So BE = CD= 1800 m |

In AABC, ||

% = tan 60° 1

b=V3 |

= h=2z3...(>1) !l

In AADE we have ||

o 0

m = tan 30 |

_h _ 1 |

z+1800 ~— /3 ||

__ x+1800 .

= h = T ......... (11) I|

From equation (i) and (ii) we get Il
_ x+1800

T+/3 = =5 I|

3x =x+ 1800

I

X =900 m So h =900V3 meter '|

1

I

|

I

|

I

II

Point P is the midpoint of arc aﬁ of a circle with centre O. I|
ST is the tangent to the circle at point P. II
TO prove :Chord QR||ST I
Proof: P is the midpoint of QR |I
= QP = PR !
= chord QP = chord PR ['." in a circle, if two arcs are equal, then their corresponding I
chords are equal] II
.. ZPQR = /PRQ |
— /TPR = /PRQ [as, /PQR = /TPR, angles in alternate segments] !
= QR||ST, [.- ZTPR and ZPRQ are alternate interior angles] I|
OR |

A ]

I

1

I

10 cm ! [

8cm r |
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i By pythagoras theorem
1 AC=+AB? + BC?

" =+/8” +67

=./64 1+ 36

=4/100 =10 cm

' I1x6x8=1x8xr+ix6xr+ix10xr
1 24 =4r + 3r+ 5r

24=12r

r=2cm

Hence the radius is 2 cm.

! Section D

I 32. Let number of books the shopkeeper buys = z

' Price of each book = Rs @

cost of each book when x +10 books are bought = RS
According to given question,

1 1200 1200 _
: =~ zr0 20
1200(% — ﬁ) =20
! 1 1 y—-_20
r  z+10 1200
] (z+10)—z _ 1
i z(z+10) 60
z +10- g = £410z
| 60
600 = z2 + 10z
' 22+ 10z - 600 =0
i Here, it is quadratic equation
| 22 + 30z - 20z - 600 =0

2(z+30) -20(z+30) = 0
(z+30) (z-20) =0
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i Area of /A ABC = Area of A AOB + Area of ABOC + Area of /A AOC '
I 2 xbxh=1xbyxhy+1xbyxhyx1xb3xh3
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. either
. (x+30) =0 or (x-20)=0
x =-30 or x=20
! x=-30, is not possible because the number of books can't be negative.
1 so, number of books = z = 20.
I OR
1 A 192 km 15
. Let speed of passenger train be x km/h

.. speed of superfast train = (x + 16) km/h

. _ 192 192
By ques‘uon, Tpassenger - "z and T superfast —

. (z-+16)
, or, 182 — 192, 5
or, 192(z + 16) — 192z = 2 (z* + 16z)
' or, 192z 4+ 192 x 16 — 192z = 2 (2? + 16z)
! 192x +3072 - 192x = 2 (2? + 16z ( divide throughout by 2, we get,
' 96x + 1536 - 96x = (22 + 16z)
1 or x(x +48) -32(x +48)=0
. or, (x-32)(x+48)=0

or, x =32 or - 48
Since speed can't be negative, therefore - 48 is not possible.
! .". Speed of passenger train = 32 km/h and Speed of fast train = 48 km/h

| It is given that £1 = /2
or, AE = AD ( ‘.- Isosceles triangle property)...(i1)
From ,eqns. (1) and (i1),

! AE _ AD
. EC ~— DB
or, DE || BC, ( -." converse of B.PT)
i or, /1 = /3 and £/2 = /4 ( . Corresponding angles)
1 Thus in AADE and AABC',
/A =/A
. /1=1/3
I Z2=/4
ANADE ~ ANABC ( . AAA criterion of similarity)
! ANADE ~ NABC Hence proved
I R,
| 34. é&h P
: ¥ i
I c059:%0r39:60°
I Reflex ZAOB = 120°
. _ 2x3.14x5x240 __
1 .ADB—T—2093 cm
m_m_m . tact = 20.93 cm m_m_m_m = _m
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I - - [__] [_] - [ ] - [_] [__] [_] - [ ] [__] [_] [__] [_] [__] [ ] [ [_] [_] [_] [ ] [ ] -
I Now, AP = 5+/3cm )
I a (AOAP)= 1x base x height=1 x 5 x 5/3 =%
1 Area (AOAP + AOBP) = 2x Y2 — 95,/3 = 43.25 cm?
1 Area of sector OACB = 3—20 X 7r?
— 25x3.14x120 _ 2
I = X =26.16 cm
! Shaded Area = 43.25 - 26.16 = 17.09 cm?
1 OR
I Area of minor segment = Area of sector — Area of AOAB
. In AOAB,
I " |
1 ‘ ./) 4
' Segment
|. 6 = 60°
|. OA=0B=r=12cm
1 ZB=ZA =X [Zs opp. to equal sides are equal]
s = /A+/B+/0=180°
| = x+x+ 60°=180°
! — 2x = 180° — 60°
! = x =12 = 60°
|. .. AOAB 1s equilateral A with each side (a) =12 cm
|. Area of the equilateral A = %afz
1 Area of minor segment = Area of the sector — Area of AOAB
ll _ mrfl £62
| o 360° 4 s
_ 3.14x12x12x60° 3
|l = Xgﬁf}ﬂx — - X 12 x 12
m =6.28 x 12-364/3
! -~ Area of minor segment = (75.36 — 364/3) cm?.
| 35. Since value of number of mangoes and number of boxes are large numerically. So we
I use step-deviation method
. True Class Interval | No. of boxes(fj) | Class mark(xj) | u; = = fju;
1 49.5-52.5 15 51 -2 -30
1 52.5-55.5 110 54 -1 -110
1 55.5-58.5 135 57 0 0
! 58.5-61.5 115 60 1 115
. 61.5-64.5 25 63 2 50
' S fi =400 2 fiuj =25
]

Let assumed mean (a) = 57,

- _] __] -h :-3 ’- _] _] _] - - - _] _] _] - - - _] _] _]
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' = L 25— 00625 (approx.)
I Using formula, Mean (z) =a + hu
i =57+ 3 (0.0625
. =57+0.1875
=57.1875
! =57.19 (approx)
1 Therefore, the mean number of mangoes is 57.19
! Section E

36. Read the text carefully and answer the questions:

Mayank a student of class 7 Joves watching and playing with birds of different

1 kinds. One day he had an idea in his mind to make a bird-bath on his garden. His
i brother who is studying in class 1oth helped him to choose the material and shape of
1 the birdbath. They made it in the shape of a cylinder with a hemispherical depression

at onc end as shown in the Figure below. They opted for the height of the hollow
cylinder as 1.45 m and its radius is 30 cm. The cost of material used for making bird

bath 1s 40 per square meter.
(| 30cm

1.45m
1

{

. (i) Letr be the common radius of the cylinder and hemisphere and h be the height of
the hollow cylinder.
Then, r=30cmand h=1.45m= 145 cm.

| 30cm

0

1 1.45m

{

I Curved surface area of the hemisphere = 2712

' =2 x 3.14 x 30%=0.56 m?

| (i1) Let r be the common radius of the cylinder and hemisphere and h be the height of
. the hollow cylinder.

Then, r=30cmand h=1.45m= 145 cm.
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1.45m

Let S be the total surface area of the birdbath.
S = Curved surface area of the cylinder + Curved surface area of the hemisphere

I = S = 27nrh + 27r? = 2nr(h + 1)

' = § =2 x 2 x 30(145 + 30) = 33000 cm” = 3.3 m”

I (iii)Let r be the common radius of the cylinder and hemisphere and h be the height of
1 the hollow cylinder.

Then,r=30cmand h=1.45m= 145 cm.

30cm

{

1.45m

1 e
1
. eyl 2

Total Cost of material = Total surface area x cost per sq m
' =3.3 x 40 =132
1 OR
1 Let r be the common radius of the cylinder and hemisphere and h be the height of

the hollow cylinder.
Then,r=30cmand h=1.45m= 145 cm.

1 30cm

. &
I analt

)

1.45m

35

1 r:350m:mm

! We know that S.A=3.3 m2

1 S =2xr(r + h)

I = 33=2x 2 x 2 (35 4 p)
I =33=2(2 +h)

I =8 =3 4h

I :>h:%—2—70:%=1.15m

|
- = w/=Read the textsanafully and answer the question$a = = = = = = = =
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. Saving money is a good habit and it should be inculcated in children from the
beginning. Mrs. Pushpa brought a piggy bank for her child Akshar. He puts one five-
rupee coin of his savings in the piggy bank on the first day. He increases his savings
! by one five-rupee coin daily.

i
L

! (1) Child's Day wise ae,

1 '[5"” 10 , 15 , 20 , 25  ..to ndays
coin_ 2 coins 3 coins 4 coins 5 coins ‘W’

1 We can have at most 190 coins

1 ie,1+2+3+4+5+ ... tonterm=190

I :>%[2><1+(n—1)1]=190

' = n(n+1)=380 = n?+n-380=0

= Mm+20)(n—19)=0= (n+20)(n-19)=0
= n=-20o0rn=19=n=-200rn=19
! But number of coins cannot be negative
| -.n =19 (rejecting n = -20)
So, number of days = 19
(11) Total money she saved =5+ 10+ 15+20+..=5+10+ 15+ 20+ ... upto 19

terms

' =02 x5+ (19-1)5]

' = 12[100] = 122 = 950

| and total money she shaved =950

I OR
Number of coins in piggy bank on 15th day

' S, = 2[2a+ (n—1)d

! = S5 = 2[2x5+ (15— 1) x 5]

' = Si5 = 2 [2+ 14]

1 = S15=120

1 So, there are 120 coins on 15th day.

. (iiiMoney saved in 10 days

S, = %[2a + (n — 1)d]
:>5’10:%[2><5+(10—1) ><5]
= S10 = 5[10 + 45}]

! = S10=275

1 Money saved in 10 days =275

38. Read the text carefully and answer the questions:
The houses of Ajay and Sooraj arc at 100 m distance and the height of their houses is
the same as approx 150 m. One big tower was situated near their house. Once both

1 friends decided to measure the height of the tower. They measure the angle of

1 elevation of the top of the tower from the roof of their houses. The angle of elevation
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1 of ajay's house to the tower and sooraj's house to the tower are 45° and 30°

1 respectively as shown in the figure.

v
Ajay’s house Soora's house

1 (1) The above figure can be redrawn as shown below:
P

100 m

150m

160m

-PQ_ PQ _ vy _ _x
tan 30 = 65 = <100 = xF100 = xi100

V3~ x+100
x4/3=x+100

_ 100 _
! X i 136.61 m

From the figure, height of tower h = PQ + QR
| =x+ 150=136.61 + 150

I h=286.61 m
1 (i1) The above figure can be redrawn as shown below:
P
I -
|
[ ] h
i
| 100 m
150m 150m
I |
"R
I Distance of Sooraj's house from tower = QA + AB
i =x+100=136.61 + 100 =236.61 m

OR
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I [ ] [_] [_] [_] - - - [_] [__] [_] - - ] [_] [_] [_] - - - [_] [_]
. The above figure can be redrawn as shown below:
P
I -
I
| h
]
: 1650m L
I L
i Distance between top of the tower and top of Ajay's house is PA
. In APQA
1 sin 459 = %
! = PA= siffﬁ"
i = PA= -2 = /2 x 136.61
%]
: = PA=193.20 m
! (111)The above figure can be redrawn as shown below:
] v b
1
I n
1
l 100 m
l 150m 150m

Distance between top of tower and Top of Sooraj's house is PB
! In APQB

! sin 30°=jj—§
' — PB= 22
sin 30
I :>PB=Ty:2><136.61

2
= PB=273.20m
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