Set 430/4/3

SOLUTIONS
MATHEMATICS (Basic)
SECTION A
This ;iectfon has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20
1. Ifsin A= % then cos A is equal to :
3 J5 1 I
@ 3 (b) 3 © 3 (d) N
1
Ans.: (b) ﬁ
3
2. The curved surface area of a cone with base radius 7 cm, is 550 cm”. The
slant height of the cone is :
(a) 25cm (b) 14cm (c) 20cm (d) 24 cm
Ans.: (a) 25cm 1
3. The value of m for which lines 14x + my = 20and —3x+ 2y =16 are
parallel, is :
3 ¥ 28 3
(a) 1 (b) 3 (c) -3 (d) ~33
28
Ans.: (C - —
(c) 3 1
4. If a, P are zeroes of the polynomial 3x* + 14x =35, then the value of
3(“ . B] is :
op ) 8
14 42 14 42
(a) 3 (b) = (c) -3 (d) -3
42 1
Ans.: (b) —
5
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5. PQ and PR are tangents to the circle 0
of radius 3 em and centre O. If
length of each tangent is 4 cm. then 0 5
perimeter of A OQP is :
(a) Scm (b) 12cm <
(c) 9cm (d) 8cm
Ans.: (b) 12cm 1
6. The LCM of two numbers is 3600. Which of the following can not be
their HCF ?
(a) 600 (b) 400 (c) 500 (d) 150
Ans.: (C) 500 1
7. The distance between the points (=6, 9) and (2, 7) is :
(@) 217 ® 417 (© 245 d 215
Ans.: (a) 217 1
8. If secO—tan0 = 2,then secH + tanB is equal to :
l l
(a) 3 (b) 2 (c) N (d) 2
1 1
Ans.: (a —
(a) 3
9. Three coins are tossed together. The probability that only one coin shows
tail, is :
! 3 5 1
@ 3 (b) 3 © 3 (d 1
3 1
Ans.: (b) —
(b) 2
10. One of the zeroes of the polynomial p(x)= kx> =9x+3 is L— %J The
value of k is :
22 14 14 22
@ = b) -3 © 5 @) ===
Ans.: (d) - 23—2 1
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11.

Two right circular cylinders of equal volumes have their heights in the
ratio 1:2. The ratio of their radii is :

(@ +2:1 (b) 1:2

c) 1:

d 1:42

Ans.:

@@ 2 :1

@ 7 (b) ﬁ

12. If \/2sin6 =1, then cot® x cosecHis equal to :

() 2

| —

AnsS.:

(c) 2

13.

In A ABC, PQ || BC. It is given that
AP = 24 c¢cm, PB = 3.6 cm and
BC =5.4 cm. PQ is equal to :

(a) 2.7 cm (b) 1.8cm

(c) 3.6cm (d) 2.16 cm

B

Ans.:

(d) 216 cm

14.

PA and PB are tangents to a circle
with centre O. If ZAOB =105°
then ZOAP + ZAPBis equal to :
(a) 75° (b) 175°

(c) 180° (d) 165°

Ans.:

(d) 165°

(a) -8 (b) 8

(¢c) 4n

1S. Inan AP, a,—a, , =32. Its common difference is :

(d 4

Ans.: (b) 8

(a) 18cm (b) 1lcm

(¢) 22cm

16. The perimeter of a quadrant of a circle of radius 7 cm, is :

(d) 25cm

Ans.:

(d)25cm
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17. A card is drawn at random from a well shuffled deck of 52 playing cards.
The probability that drawn card shows number ‘9’ is :

(a) ,lﬁ (b) li ©) ,%2

1
(d) 3

1
Ans.: (d) —
()13 1

18. The 20" term of the A.P.: 1052, 65/2, 2\/2..... is :
(@) =76+104J2 (b) =622 () —-662 d) 862

Ans.: (c)-— 66~/2 1

Directions :

Question numbers 19 and 20 are Assertion and Reason based questions.
Two statements are given, one labelled as Assertion (A) and the other is
labelled as Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below :

(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, but 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) : Median marks of students in a class test is 16. It means
half of the class got marks less than 16.

Reason (R):  Median divides the distribution in two equal parts.

Ans. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1
explanation of Assertion (A).

20. Assertion (A) : IfE is an event such that P(E) = I

_— @ '
then P(E)=0.001.
Reason (R): P(E)+P(E)=1
Ans. (d) Assertion (A) is false, but Reason (R) is true. 1
SECTION B
This section has 5 Very Short Answer (VSA) type questions of 2 marks each. Ix2=10
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21. (A) Prove that the angle between the two tangents drawn from an external
point to a circle is supplementary to the angle subtended by the line

segment joining the points of contact at the centre.

OR
(B) Prove that the tangents drawn at the ends of a diameter of a circle are
parallel.
Solution: (A) A
Correct
figure L
P g >
Z OAP=Z0BP =90° (tangent L radius) 1
2
Z APB + Z PBO + Z BOA + Z OAP =360° 1
2
Z APB+ Z AOB =180° 1
2
Hence, £ AOB and £ APB are supplementary
OR
L B e
(B) ) i
o Correct
figure L
2
- -
P A Q
Let AB be the diameter of the circle. 1
therefore £ OAP =2 OBR =90° (tangent L radius) 2
1
= Z/ OAP + £ OBR = 180° B}
= Co-interior angles are supplementary
1
= PQ| RS 5
Hence tangents at the ends of a diameter of a circle are parallel.
430/4/3 7 P.T.O.




divided by x-axis. Also, find coordinates of the point on x-axis.

22. Find the ratio in which the segment joining the points (2, =5) and (5, 3) is

Solution:

(2,-5) (5,3)

Let the required ratio be k:1.

Since given line segment is divided by x-axis

3k -5
k +1

therefore =0 =k= %

Hence required ratiois 5 : 3

=25+6=£
8 8

X

The required point is (38_1’ OJ

v |~

v |~

with the digit 0.

23. Show that 45" can not end with the digit 0, » being a natural number. Write
the prime number ‘a” which on multiplying with 45" makes the product end

Solution: 45" = (3x3)1 x 51

So it cannot end with digit 0.

45" should be multiplied by 2 = a =2

To end with digit 0, 45 should have prime factors 2 and 5 both.

v |~ o |~

24. The diagonal BD of parallelogram
ABCD is divided by segment AE in the
ratio 1 : 2. If BE = 1.8 cm, find the
length of AD.
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Solution: Proving A OAD ~A OEB (By AA similarity criterion )
1-8

D

OB EB
—_— — :>
D A

Therefore

N | —

= AD=3-6cm

N~ o~ =

25. (A) A coin is dropped at random on the 3o

rectangular region shown in the
figure. What is the probability that O 2m

it will land inside the circle with

radius 0.7 m ?

OR
(B) A die is thrown twice. What is the probability that (i) difference
between two numbers obtained is 3 ? (i1) sum of the numbers obtained
is8?

Solution: (A) Area of circle = 2 7 T =154 sq m

7 10 10 100
Area of rectangle = 6 sq m

. . . 5
P(coin lands inside the circle) = 22 or 17

600 300
OR

(B) (i) P(difference between two numbers obtained is 3) = 5 or 1

36

(i) P (sum of numbers obtained is 8) = %

N |~

N |~

SECTION-C
Question Nos. 26 to 31 are short answer questions of 3 marks each.

26. Prove that the opposite sides of a quadrilateral circumscribing a circle
subtend supplementary angles at the centre of the circle.
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Solution:
Correct
figure 1
2
Proof of AOAP = AOAS (by any congruency criterion) é
= /£ 1=48 (cpct)
Similarly £ 4=/5, L6=/Tand £L2=/3 1
AlSo L1+ L2+ L3+ L4+ L5+ 26+ 27+ 28=360° é
L1+ L2+ 45+ 2£6=180°
Z AOB + £ COD = 180° 2
27. (A) Ifpoints A(-S5, y), B(2,-2), C(8, 4) and D(x, 5) taken in order, form a
parallelogram ABCD, then find the values of x and y. Hence, find
lengths of sides of the parallelogram.
OR
(B) A(6,—3), B(0, 5) and C(— 2, 1) are vertices of AABC. Points P(3, 1)
and Q(2, — 1) lie on sides AB and AC respectively. Check whether
AP _AQ
PB QC’
Solution: (A) ABCD is a parallelogram
.. Coordinates of mid point of BD = Coordinates of mid point of AC
24X 245, (85 My 1
& 25 = (2
Gettingx=1 and y=-1 1,1
2 2
_ |2 2 _ 1
AB= {72 + 1) =450 or 542 :
BC= 462 +62 =72 or 632 L
OR
2 2
(B) Ap=\3" T s 1
2
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PB =432 +(-4)? =5

AQ= 42 + (=2)> =245

QC =42 + (-2)* =245

So A—=1 and

2]

AQ _
QC

)-U

|~ v |~

v |~

28. Find the zeroes of the polynomial p(x)=9x*> —6x-35 and verify the

relationship between zeroes and its coefficients.

Solution:  p(x) =9x2 — 6x —35=(3x - 7) (3x + 5)
7 -5
Zeroes of p(x) are 3 and Y

2 —(—=6) _ —coefficient of x
9 coefficient of x2

3
i -35 _ _constant term
3 9 coefficient of x2

29, Prove that «/2 1s an irrational number.

Solution: (a) Let 2 be a rational number such that

V2 = b (p and q are co-prime numbers, q # 0)
q

V2q=p= 2q2=p2

2 divides p> = 2 divides p as well
p = 2m (for some integer m)

2q2 = 4m? = q2 =2m?

2 divides % = 2 divides q as well

p and q have a common factor 2 which is a contradiction as p and q

are co-prime.

N~
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. our assumption is wrong

1
Hence, V2 is an irrational number 3
30. (A) Find the sum of the A.P. 7. 10%. 14, ..... 84.
OR
(B) If the sum of first » terms of an A.P. is given by §, zL.:(_2rr+8).
Then, find its first term and common difference. Hence, find its 15"
term.
Solution: (A) a=7, d= 2l 5.7 1
2 2
84=7+(n—1)X% —n=23 1
23 2093 1
Shr="(7+84) = —=
23= 5 ( )=—
OR
1
(B) S;=a =35 3
Sy, =12 1
2
Therefore d =2 1
Hence a5 =33
1
31. A chord of a circle of radius 14 ¢m
subtends an angle of 90° at the
centre. Find perimeter of shaded
region. (Use J2=141)
Solution: In A AOB, AB= 414 +14% =14x1-41=19-74 cm 1
Length of the arc AB = 20 X2 % 22 x14 =22 cm 1
360 7
Perimeter of shaded region =41-74 cm 1
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SECTION -D

Question Nos. 32 to 35 are long answer questions of 5 marks each.

32. The angle of elevation of the top of a tower, 300 m high, from a point on
the ground is observed as 30°. At an instant a hot air balloon passes
vertically above the tower and at that instant its angle of elevation from
same point on the ground is 60°. Find height of the balloon from the ground

and distance of tower from point of observation. (Use sf§= 1.73)

Solution:
o
A
Correct
300 55t figure 1
N =
c G
x
Let AB be the tower, D be the position of balloon and x be the distance of tower from the
point of observation. L
InAABC, tan30° = 220 —x=3003
X
1
= x=1519
1+ !
DB -
InADBC, tan60° = — = DB =x+3 2
1
= DB =2897.87 2
The distance of the tower from the point of observationis 519 m
And height of the balloon from the ground is 897.87 m

33. (A) Ifa line is drawn parallel to one side of a triangle to intersect the other
two sides in distinct points then prove that the other two sides are
divided in the same ratio.

OR
(B) Ina A ABC, P and Q are points on AB and AC respectively such that
PQ || BC. Prove that the median AD, drawn from A to BC, bisects PQ.

430/4/3 13 P.T.O.



Solution: (A)

\ 7
B C

Given: In A ABC, DE || BC
AD _ AE
To Prove: B EC -
Construction: Join BE, DC, Draw DG L. AC and EF 1. AB
Proof . 4r(84DE) _ IXADXEF _, ar@apE) _ 4p - 0
‘ ar(ABD ) %xDBxEF ar(ABDE) pg
1xAEXDG
and ZL(APE) _ ix - = SWADE) AR (i1)
ar(ACED)  xECXDG ar(ACED)  EC

As ABDE and ACED are on the same base DE and between the same parallels

DE and BC.
. ar(ABDE) = ar(ACED) ................... (iii)
From (i), (ii) and (iii), we get % = %
OR
(B) A
P R \Q
B D C

Let AD intersect PQ at point R.
Given PQ || BC = PR || BD
Therefore in A ARP and A ADB, < PAR=/BAD

Correct

1
figure =
& 2

—_—

N |~

Correct

1
figure =
£ 2
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and Z APR= Z ABD
.. A ARP ~ A ADB (By AA similarity criterion) 1
_, AR _ PR (i) :
AD BD g
Similarly A ARQ ~A ADC
AD DC
. . PR _ RQ
Using (i) and (ii) 50 e 1
2
AD is the median . BD =DC = PR =RQ 1
i.e. AD bisects PQ I
2
34. (A) Itisgiventhat p’x> +(p> —=¢*)x—=¢> =0; (p #0)
(1) Show that the discriminant (D) of above equation is a perfect
square.
(i1) Find the roots of the equation.
OR
(B) Three consecutive positive integers are such that the sum of the square
of smallest and product of other two is 67. Find the numbers, using
quadratic equation.
Solution: (A) (i) Discriminant = (p2 — q2)2 + 4p2q2 1
() ~x= ~(p” - a*) £y +4%)’ 1
2p2
2
2 1+1
p
OR
(B) Let the three consecutive positive integers be x, x + 1 and x +2 1
ATQ. x2+(x+1)(x+2)=67 1
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= 2x2+3x—65=0 |
=>2x+13)(x-5)=0
= Xx=35, 1
-1 .
X = 3 (rejected)
2
So the three consecutive positive integers are 5, 6 and 7 1
35. Find ‘mean’ and ‘mode’ of the following data :
Class 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50
Frequency 9 8 11 13 4 5
Solution:
- X — 325
Class Xi fi ui= X s fi ui
20 — 25 225 9 —2 — 18 Correct
25 — 30 275 8 -1 -8 table
30 — 35 325 11 0 0 /
35-40 | 375 13 1 13 15
40 — 45 425 4 2 8
45 — 50 475 5 3 15
2. fi=50 Y fiui =10
Mean=32-5+£ x5 1
50
2
Modal class is 35 — 40
Mode=35+ —> 11 5 1L
26 -11 -4 2
= 3591 1
2
SECTION —-E
Question Nos. 36 to 38 are case-based questions of 4 marks each.
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36. Playing in a ball pool is good
entertainment for kids. Suhana bought
600 new balls of diameter 7 cm to fill
in the pool for her kids. The cuboidal
box containing 600 balls has dimensions
42 cm x 91 ecm x 50 cm (I x b xh).

Based on above information, answer the

following questions :
(i) Find the volume of one ball.

(i1) 10 balls are painted with neon colours. Determine the area of painted
surface.
(i1i) (a) Find the volume of empty space in the box.
OR
(iii) (b) The lowermost layer of the balls covers the base of the box edge
to edge when balls are placed evenly adjacent to each other.
(A) How much area is covered by one ball? (B) How many balls
are there in lowermost layer?

Solution: (i) Volume of one ball = % X 27—2 X % X 239

3

% or 179.67 cu. cm
22

(ii) Area of painted surface = 10 x 4 x 7 7

7
X —

2

7
X —x — =1540 sq. cm
2 2

(ii1) (a) Volume of box =42 x 91 x 50 =191100 cu. cm

539

Volume of 600 balls = 600 x =107800 cu. cm

Volume of empty space = 191100 — 107800 = 83300 cu. cm
OR
(i11) (b) (A) Area covered by one ball =7 X 7=49 sq. cm

(B) Number of balls in lowermost layer = 78

N |~

N |~
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37. Rahim and Nadeem are two
friends whose plots are
adjacent to each other. Rahim’s e

son made a drawing of the plots

with necessary details.

It is decided that Rahim will G DH H 40m*

: A : - B
fence the triangular plot ABC T{_w.,._,:(s
and Nadeem will fence along =L BH = 40m

the sides AF, FE and BE. * HD=10m
DG =40m

Observe the diagram carefully GF =38m

. anewe : : . FE = 53m

and 'anm er the following F AF = $3.58m

questions :

(Use +/2 =1.41 and +/3 = 1.73)
(1) Find length BC.
(11) Find length AG.
(i1i)) (a) Calculate perimeter of AABC.
OR
(iii) (b) Calculate length of (AF + FE + EB).

Solution: (i) cos 45° = % = BC=50x141=70-5m

(i) tan 45°= % = AG=38m

(i) (a) sin 60° = ;—i — AC =89-96m

Perimeter of AABC =70-5+89:96 + 38 +50 + 40 =288-46 m
OR

(b) cos30° = ;—% = BE=46-13m

AF +FE+EB=53-58+53+46-13=152-71 m

430/4/3 18



38. A telecommunication company came up with
two plans— plan A and plan B for its customers.
The plans are represented by linear equations
where ‘" represents the time (in minutes)
bought and °‘C’ represents the cost. The
equations are :

Plan A : 3C =20«

Plan B: 3C =107+ 300

Based on above information, answer the following questions :

(1) If you purchase plan B, how much initial amount you have to
pay ?

(ii) Charu purchased plan A. How many minutes she bought for ¥ 250 ?

(i11) (a) At how many minutes, do both the plans charge the same
amount? What is that amount?

OR

(iii) (b) Which plan is better if you want to buy 60 minutes? Give reason
for your answer.

Solution: (i) At t=0, 3C=300= C=100 1
%100 have to be paid initially.
(i) 3 x250=20t = t=37-5minutes 1
(i) (a) 20t=10t+300 =t=30 1
Both plans charge same amount if a person buys 30 minutes.
Amount = 2030 _ %200
3 1
OR
(iii) (b) At t=60, costunder plan A =3 400 1
2
At t=60, cost under plan B =% 300 1z
2
Plan B is better as X 100 are saved. 1
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