Solutions of Question Paper Code: 30/4/1

Section A
Multiple Choice Questions
1. (a) [The graph of y = f(x) cuts/meets x-axis at three points.
| So, y = f(x) has three zeros.
2. (d) [Let there be n terms in A.P. Then,
a=5anda, =45
Also, S= g[a +a,] = 400
n
- 5 [5+45] = 400
= n=16

| Thus, the given A.P. has 16 terms.

OR
(c) _Here, a=-15,d=4
So, ag=a+8d

=-15+32=17.

3. (b) [Since A, B and C are collinear,
10-b6)+0b-2)+a(2-0)=0
= -b+2a=0

lor 2a="0.|

4. (d) _PTQO is a cyclic quadrilateral.
So, ZPTQ =180° - £LPOQ
=180°—-115°
= 65°.

OR
(c¢) _Here, QA=5cm, 0OQ =8 cm
In right AOAQ, we have
0A%=0Q% - QA?
=8* 5%
=64-25=39
Radius of the circle = OA = /39 cm.

5. (a) _cos(10° + 0) = sin 30° 1s equivalent to cos(10° + 6) = cos 60°.
= 10° + 6 = 60°
= 6 = 50°.

6. (d) [Of the (83 + 5+ 7=) 15 balls in the bag, 10 balls are not black.

So, required probability is % or %

7. (b) [Since y =0 and y = —6 represent parallel lines, the pair of equations has no solution.]
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8. (b)

9. (d)

10. (a)

[The empirical formula.
3 Median = Mode + 2 Mean
= Mode = 3 Median — 2 Mean
=3(15) - 2(14)
=45-28
=17.

D = (-4)> - 4(k)(1) > 0
i.e., 16 -4k >0
| or k< 4.

Equating it with P(— 4) we have
1
2

a_ 1
8
a=—4.

Fill in the blanks.

11. irrational

12. 18

13. 2Va? +b>

14. 1

15. 4

is irrational.

2+«/3
3

[Since AABC ~ ADEF,

ar(AABC) _ BC?
ar(ADEF) EF?

81 BC?
= — = 5
144 24
= BC? = 8 242 = 324
144
1= BC =18 cm.

[ Distance between (a, b) and (—a, —b) 1s

[Equation x® — 4x + k = 0 will have distinct real roots if |

Mid-point of AB is ( —o+d ZL;), ie., P(—%A)

As 5 is irrational, 2+ J5 isirrational.

[Since tanA = 1, A = 45°
2 sinA cosA = 2 X sin45° X cos 45°

= Ja+a)? +(b+b)? = J2a)? +@b)? = 2a®+b .

w Ly 1
V2 a2
L =1.
[Let r cm be the radius of the smaller ball. Then,
4 4
8 x gan = 511(8)3
= =64
= r=4.
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Very Short Answer Questions

16. We know that
Product of 135 and 225
HCF(135, 225)

LCM(135, 225) =

_ 135x225
45
=675
So, LCM(135, 225) = 675.
17. Here, in the figure, AB represents the pole. B
In right ABAC, AB _ Gnsoe 20m
CB
AB 1 30°
- 20 2 A c
= AB=10m

Thus, the height of the pole is 10 m.
18. No. of possible outcomes = 36

No. of favourable outcomes is O. [Because, sum of two numbers may at most be 12.]

So, required probability is %, ie. 0.

229  229x2°  229x2°
22x5"  2Tx5 10y’
Hence, the given rational number will terminate after 7 decimal places.

20. From the given figure, CA = CD and CD = CB

19. Here,

= 2CD=CA+CB

= 2CD=AB=38

= CD =4 cm.

Section B

21. 62+ 11x+3=0

= 6 +9x+2x+3=0

= 3x@2x+3)+12x+3)=0

= 2x+3)Bx+1)=0

= 2¢+3=0 or 3x+1=0

. 1

t.e., x=—§ or x:—g.

22. We know that if AABC ~ APQR, then
AB _ BC _ CA _ Perimeter of AABC
PQ QR RP  Perimeter of APQR
R 9 a0
PQ 20
= PQ =6 cm.
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Here, APMQ ~ ARPQ

=

or

PQ
MQ
rQ
QM

- kQ
=
_ QR
= 9

OR

= PQ? = QM- QR.

o oon2 02
93, [Sn47 +(COS30 ) _ (sin60%)?
cos43° cot 30°

2

[sin(90° - 43°>}2 N ﬁ ~ («/5 )2

cos43° J3

_(cos43°)2 1 3
= +

cos43° Z_Z

—1+l—§
B 4 4

24. Here, the modal class is 60—-80.
For this class, [ = 60, h = 20, f; = 16, f, = 12 and f, = 4.
h—1o
So, Mode = |+ ————
2 —fo—Fo
16-12
+——x
32-12—-4

60+@ = 65.
16

x h

= 60 20

OR

Classes

500-600

600-700

700-800

800-900

900-1000

Frequency

36

32

32

20

30

36

68

Cum. Frequency

100

120

150

Here,

=75

N
2
So, the median class is 700-800

N
For this class, [ = 700, A = 100, Y =175, ¢c=68, and f = 32.

N
——c

So, Median = [ + Zf xh

75—68
32
700
= + —
700 39

=721.875.

=700 +

x 100
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25. Area of the canvas used in making the tent
= Curved surface area of the cylindrical part + Curved surface area of the conical part
= [2n(2)(2.1) + n(2)(2.8)] sq m
=(26.4 +17.6) sq m

=44 sq m.
26. (i) Of the 600 plants, there are 260 fruit plants or flowering plants.
So, required probability = @, ie., %
600 60
(i1) Of the 600 plants, there are 290 plants which are either Neem plants or Peepal plants.
. .. 290 . 29
So, required probability = 600 ie., 80"
Section C

27. Refer to solution of Q. No. 35 of Set 30/2/1.

28. Let a be the first term and d, the common difference of the A.P.

30
Then, Sy = ) [2a + 29d] = 1920 or 2a + 29d = 128 ..(1)
Also, a, =a+3d=18 ...(2)
Solving Eqgs. (1) and (2), we get
d=4anda=6
Thus, a;; =a+10d=6+40=46

Hence, 11th term of the A.P. is 46.

29. Let the given points be A and B and P and Q be the points of trisection of AB, as shown in the figure.

Here, P divides AB in the ratio 1 : 2 and Q divides AB in the ratio 2 : 1. P Q
_ _ AG3, 1) B(6, 8)
So, P(6+6, 8 2) and Q(12+3, 16 1)
3 3 3 3
i.e., P(4, 2) and Q(5, 5).
OR

Area of quad. ABCD = Area of AABC + Area of AACD D(4,4)

: %[(1)(0_ 0)+1(0—2) +4(2— 0)]‘ 0.2

+ %[(1)(0 —4)+4(4-2)+ 42— 0)]‘
B C
=(3+6) (1,0) (4,0)

=9 sq units.

Alternatively
Since BA || CD, ABCD is a trapezium.

1
So, its area = 3 x (BA + CD) x BC

1
=—X2+4)x3
RCAE

9 sq units.
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30. Join OC. In AAPO and AACO, we have X P AY
AP =AC, OP=0C, OA=0A
So, by SSS Congruence Criterion, 10 c
AAPO =z AACO
= ZPAO = ZCAO M Q B N
= ZPAC =2/0AC (1)
Similarly, £QBC =220BC ...(2)
Adding (1) and (2), we have
ZPAC + 2QBC =2(£0AC + Z0OBC)
= 180° = 2(LOAC + £0BC)
= Z0AC + £0OBC = 90° ...(3)
Now, in AAOB, we have
ZAOB =180°- (LOAC + Z0BC)
=180° —90° [From (3)]
=90°
Thus, proved.
31. Given equations are
2,31 (D)
x Yy
and g—% =-7 ...(2)
Eq. (1) X 5 and Eq. (2) x 2 give
% + % =55 ..(3)
and %—% =-14 ..(4)
Subtracting Eq. (4) from Eq. (3), we have
23
7 =69
1
= y=3

1
Substituting y = 3 in Eq. (1), we have

2

—+9 =11
X
. 2
i.e., —=2
X
or x=1

1
Thus,x=1,y= 3 is the required solution.

Hence,

5x—3y=5(1) — 3(%)
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OR
Let the fixed charge be ¥ x and charges per km be 3T y.
Then, x+ 10y =75 and x+ 15y=110
Solving the two equations, we get
x=5,y=17

Thus, the fixed charge is ¥ 5 and the charge per km is ¥ 7.
Hence, charge for 35 km is T [5 + 35(7)], i.e., T 250.

sin® —cos0+1
cos0+sinf—1

32. Here, L.H.S.

tan®—1+secO

1+tanb—secO

(tan® + secO) — (sec? 6 — tan? 0)
1+tan®—secH

_ (tan®+secB)(1—secO+tan®)
a 1+tan6—secH

=tan0 + secO

= (tan6 + secB) x sech —tanb

secO—tan6
_ sec?0—tan’0
"~ secO—tan®
= - =R.H.S.

secH—tan0

33. Area of the shaded region
= Area of the triangle OAB + Area of the circle, centred at O

— Area of the sector of the central angle 60° and radius 7 cm
- [ﬁmz (7Y — % X T X (7)2} sq cm

= (84.77 + 154 — 25.67) sq cm
=213.10 sq cm.

34.

A A'BC' is the required triangle.
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Section D

35. Let the speed of the aircraft originally be x km/h.

Time taken for a distance of 600 km 1is @ hours.
x

Time taken for same distance with speed (x — 200) km/h is hours.

0
, x—200
As per the question,

600 600 1
2

x — 200 X

600 x—x+ 200 :l
x(x —200) 2

U

x(x — 200) = 240000
x* — 200x — 240000 = 0
(x — 600)(x + 400) =0
x—-600=0
x =600
Thus, the speed of the aircraft originally was 600 km/h.

L A

OR
.. s 9000
Let the original number of persons be ‘4’. Then, each person gets .
x
. 9000
When the number of persons is ‘x + 20°, then, each person gets ¥ 190/

As per the question,

9000_ 9000 — 160
x x+20
x+20—x
9000 ——— | =
= |:x(x+20)] 160
= x(x+20)—-1125 =0
= x%+20x— 1125 =0
= (x+45)(x—25) =0
= x—25=0
= x =25

Thus, originally the number of persons was 25.

36. ‘More than’ type cumulative frequency distribution is

Weight (in kg) Cumulative Frequency
More than or equal to 40 135
More than or equal to 44 128
More than or equal to 48 116
More than or equal to 52 83
More than or equal to 56 36
More than or equal to 60 16
More than or equal to 64 5

[ 30 minutes = %hour:|

[~ x+ 400 #0.]

[ x+45#0]
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37.

38.

Y
A
1404 (40, 135)
A ~, (44, 128)
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From the above cumulative frequency curve, median weight of the students is 54 kg.

We are given a triangle ABC in which a line parallel to side BC intersects other
two sides AB and AC at D and E respectively.

We need to prove that % = g—g .

Let us join BE and CD and then draw DM 1 AC and EN L AB.

Now, ar(AADE) = % x AD x EN B > c
and ar(ABDE) = % x DB x EN

Also, ar(AADE) = % x AE x DM

and ar(ADEC) = % x EC x DM

ar(AADE) _ AD ar(AADE) _ AE
ar(ABDE) ~ DB ™“ 4r(ADEC)  EC

Further, ABDE and ADEC are on the same base DE and between the same parallels BC and DE.
So, ar(ABDE) = ar(ADEC).

Thus, from (1), we have

e

Therefore,

AD _ AE
DB EC’
OR
Refer to solution of Q. No. 32 of Set 30/3/1.

Let ‘A’ metres be the height of the tower. A and B are the two
positions of the car, where AB =50 m.
In right AANM, we have

1
m =tan30° = ﬁ

- AN = J/3NM (1)
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In right ABNM, we have

M
=tan60° = \/g

BN
NM
= BN = — ..(2
73 )
From (1) and (2), we have
AB = AN - BN
NM
= J3NM - =2
V3
= NM («/_ —L]
J3
2
= —=NM
V3
= 2 NM =50
V3
= NM = 25v/3 metres
Thus, the height of the tower is 25v3 metres.
1
39. Volume of the bucket = gn x 21(20% + 40% + 20 X 40) T
= 22(400 + 1600 + 800) 21cm
=22 % 2800 =61600 cu cm l

Area of the sheet required to make the bucket 20 em

= Area of the base + Curved surface area

= 1(20)2 + (40 + 20) /212 + (40 — 20)>
= 400m + 17407
= 21407 sq cm or 6725.8 sq cm (approx).

40. Since v/3 and —+/3 are zeros of f(0), (x— f3)(x + /3), i.e., (x> — 3) is a factor of f(x).

To obtain other two zeros, we shall determine the quotient by dividing f(x) with (* - 3).

2%+ 3x+ 1
x2—3> 2x* + 3x® — 5x® —9x — 3
2t —6x2
— +
3+ 22 —9x—3
3x° - 9
— +
X2 -3
$2 -3
— +
0
Here, quotient = 2x + 3x + 1
=@x+1)(x+1)
1

So, the other two zeros are —1 and —g
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OR
Let o and B be the zeros of 5x% + 2x — 3.
Then,
2 3
o+Pp=—— and of=-——.
b 5 B 5
2
1 1 5
Now, —+— _oetB_ 5 _2
o of 3 3
5
11 1
and 12.1._.5
o B op 3
1
Thus, a quadratic polynomial whose zeros are — and E 1s



