Solutions of Question Paper Code: 30/5/1

Section A
Multiple Choice Questions
1. (b) [Here, p(x) = (- 4)(x) + 3}
L =x®—4x+3.
2. (a) [Here, BC=AC

land AB*=AC®*+BC*=2AC* (~ AC= BC)}

3. (d) Since both the given points are on the x-axis, the mid-point (_4;10 , %), i.e., (3, 0)
lies on x-axis and is equidistant from (-4, 0) and (10, 0).
OR
(c¢) [Since the centre of a circle is the mid-point of its diameter,
the centre 1s (_6; 6, 3+ 4), ie., (0, Z) 6.3) ©.4)
4. (b) [The equation 2x> + kx + 2 = 0 has equal roots, when
D =(k)?-4(2)(2) =0
1= kR*=16 or k==+4.
[ 74,9 7
5. (c Here, ——— #———.
© Here 3737373 }
6. (b) [For the given pair of equations, we have
3 5
2_38 .7 o1 1.1

9 10 14 6 6 2
| Hence, the pair of equations is inconsistent.

7. (a) [Take a point P on the circle as shown in the figure. Join AP
and BP and get AAPB.
ZABP = ZAPB
1
=3 ZAOB
-1 x 100° = 50°
- - 2 B ’ -
8. (¢) [Let 7 cm be the radius of the sphere. Then,_
é = 12n
3
= =9
i.e., rd =32
= r=3%", ie., 3% ]
9. (¢) [Distance between (m, —n) and (-m, n) 1s

= \/(—m— m)2 + (7’L+7’L)2

= Jam® +4n? = 2ym? +n.
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Q
10. (b) In the figure, OQPR is a square of side 4 cm }' P
So, PQ=4cm. R
Fill in the blanks.
11. 1 [Probability of a sure event is 1.:|
19, tan?A _1+tan2A_ sec’A 1 sin®A — tan® A
L oan | 1+cot? A cosec®A  cos®A 1 '
13. 5 units _In a rectangle, both the diagonals are of equal lengths. 0(0, 0) B, 0) ]
So, we shall find AB.
AB = (4-0) +(0+3)?
= J16+9 A0, -3) c
= /25 =5 units. i
x-a | _ >fix; X —a
. T =g+ |—| X =
14 A In the formula, x = a ( Sf ) h, u; A }
15. similar |All concentric circles are similar.
Very Short Answer Questions
16. The list of first 100 natural numbers
1,2,3,..,100
formsan AP.witha=1,d=1
100
=50[101]
=5050.
17. Let the height of the tower BA be & metres. A
In right AABC, we have
AB tan 30°
— = tan L] N
BC B 30m c
h
= % = \/§
= h = 30+/3 metre =51.9 m (approx) [Taking V3 = 1.73]

Hence, the height of the tower is 51.9 metres.

18. We know that
HCF(a, b) x LCM(a, b) =a x b

So, 13%x 182 =26 x b
. , o 13x182
= =

Thus, the other number is 91.
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19. A general form of a quadratic polynomial is
ax’+bx+c
b
Here, —— =-3 and ‘- 2
a a
Taking a =1, we get b=3 and ¢ = 2
So, a required polynomial is x* + 3x + 2.
OR
No; in division algorithm,
Remainder = 0 or degree of remainder < degree of divisor.
2x1 !
20 2tan45°x cos60° X1 %Ng 9
) sin30° a 1 oo
2
Section B
21. In AABE, DF || AE.
So, by BPT, we have
BD _ BF o
DA FE
In AABC, DE || AC. c
So, by BPT, we have
BD BE
From (1) and (2), we have BF = @
FE EC
22. Let us assume, on the contrary, that 5 + 24/7 is a rational number.
ie., 5+ 27 = %, where a and b are coprimes.
= W7 =25
b
a—5b
7T =
= J7 o
Since — 1s a rational number, so is J7.

This is a contradiction to the given factorisation is an irrational number.
Hence, 5 + 24/7 is an irrational number.
OR
Let if possible, 12" have a value which ends with the digit 0
= 10 a factor of 12"

=  51is a prime factor of 12"

ie., 12" =5 X g, where ¢ is some natural number.
= (2*x 3)"=5xgq
or 2" x 3" =5xgq

The assumption, 5 is a prime factor of 22" x 37, is not possible because 22" x 3" can have only 2 and

3 as prime factors.
Hence, our assumption is wrong.
Thus, 12" cannot end with the digit 0.
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23. Tn a AABC, A+B+C =180°
= B+C =180°—A
= B%C =90° — A
= cos(B+C) = cos(90°—é) = siné
2 2 2
Thus, proved.
24. Let quad. ABCD touch the circle at P, Q, R and S as shown in the figure. A P B
Here, AP = AS; BP = BQ;
CQ = CR; and DR = DS S a
So, AB+ CD = (AP + PB) + (CR + RD) |
=AS +BQ+CQ+ DS R T
=(AS+DS) + (BQ + CQ)
=AD + BC.
OR

Here, BP =BD,CD=CQ and AP=AQ =12 cm

Now, perimeter of AABC = AB + (BD + DC) + AC
=(AB+BP) +(CQ+AC) [+ BP=BD and CD =CQ]
=AP+ AQ
=2AQ [ AP = AQ]
=2x12

=24 cm.

25. Here, the modal class is 30—40 as this class has the maximum frequency 12.
So, for this class, [ =30, f, =12, f, =7, f, =5 and h = 10.

hi—f

Nl yp
2 —fo—1f |

So, Mode = I+

12-7

=30+ ———xX
24-7-5

10

= 30+@
12

= 341.
6

26. On joining 2 identical cubes, each of edge ‘@’ cm

we get a cuboid of dimensions 2a X a X a.
We are given that a®=125, i.e.,a’=5°

So, a=5 —2a——

R e~

Hence, the dimensions of the cuboid are 10 x 5 x 5.

So, surface area of the cuboid =2[10 X 5+ 5 x 5+ 5 X 10] sq cm
=2(50 + 25 + 50) sq cm
=250 sq cm.
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27.

28.

29.

Section C

Let the given fraction be %. Then,

a—1 1 d a 1

—_— == an —_— ==

b 3 b+8 4
= 3a—b=3 and 4a-b=8
Solving these equations, we get
a=5>b=12
Thus, the required fraction is %
OR

Let ‘¢’ (in years) be the present age of the father and ‘y’ (in years) be the present age of the son. Then,
x=3y+3 and x+3=2(y+3)+10

= x—3y =3 and x—2y=13

Solving the two equations, we get
y =10, and x = 33

Thus, father’s present age is 33 years and son’s present age is 10 years.

Let ‘@’ be any positive integer. Then,

a=3m or a=3m+1 or a=3m+2

Then, o = (3m)?=9m? = 3(3m?) = 3¢, where ¢ = 3m?

or a?=Bm+1)2=9m>+6m+1=30Bm?+2m)+1=23q+ 1, where ¢ = 3m®> + 2m

or A =Bm+22=9m?>+12m+4=3Bm?+4m+1)+1=3¢+ 1, where ¢ =3m?+4m + 1

Thus, square of any positive integer is either of the form 3q or 3¢ + 1, for some integer gq.

Let P(0, y) divide the line segment AB in the ratio k& : 1.

k 1
_(2k+6 —Tk—-4 A PO,y) B
Then, P(0, y)—( il kel ) (6, —4) (-2, -7)
—2k+6 ~o d _ —Tk—-4
= E+1 an YT Tk
-25
= k=3 and y:T

Thus, P divides AB in the ratio 3 : 1 and the point of intersection is (0, %)

OR
Let the three given points be A(7, 10), B(-2, 5) and C(3, —4).
Then, AB?=(-2-7)2+(5-10)>=81+25=106
BC* = (3+2)*+ (-4 5)> =25+ 81 =106
CA?=(7-3)°+(10+4)>=16+ 196 = 212
Here, AB =AC and CA” = AB* + BC?
So, AABC is an isosceles right triangle, right-angled at B.
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1+sinA \/(1 +sin A)(1 + sin A)

30. L.H.S. = \/1—sinA ~ (1 —sinA)1 +sinA)

_ f(1+sinA)2 _ 1+sinA
1—Si1’12A COSzA

_ 1+sinA
cosA
1 sin A
+
cosA cosA

=secA + tanA =R.H.S.

31. Here,a=5,d =3 and
a,=a+(n-1)d =50

= 5+3(n—1) =50
= 3(n—1) =45
= n—1=15
or n =16
Now, S,=5 = %[2 x5+ (16 —1)(3)]

8[10 + 45] = 440.

Hence, the value of n is 16 and sum of first n terms, i.e., 16 terms is 440.

32.

The required triangle is ABC.

33. (1) Out of 6 numbers on the disc, there are 5 even numbers. Shweta will be allowed to pick up a
marble, only when the spinner stops on an even number.

. 5
P(getting an even number) = 5

(ii) Out of 20 marbles in the bag, there are 6 black marbles.

P(getting a black marble) = 6 or 3

20 10
34. In the figure, OPQR is a square.
Here, OP =PQ
So, 0Q? = OP? + PQ?
= 20P? = (6+/2)?
= OP* = 36

= OP=6cm
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Area of the shaded region = Area of quadrant of the circle of radius 64/2 cm — Area of the square
OPQR of side 6 cm.

= g(eﬁﬁ —(6)?
=56.57 — 36 = 20.57 sq cm.

Section D

2% —x—1
35. Since 5 and —+/5 are the zeros of p(x), (x — \/5)(35 + \/3) isa xf— 5> 2t — %1122+ 5x + 5
factor of p(x), or (x* — 5) is a factor of p(x). 2x* 1 10x”
The other two zeros of p(x), we shall get from the quotient on B Z+5c+5
. . . 2 J— —
dividing p(x) by (x* — 5). 2 3 + 5
Quotient = 2x“ —x — 1 + —

=2x+1x-1) - X +5
- &7 +5
+ J—

1
Hence, other two zeros are ) and 1.

OR
Let p(x) be added to f(x) = 2x® — 3x” + 6x + 7 so that the resulting polynomial is divisible by (x* — 4x + 8).
Then, f(x) + p(x) = (x* — 4x + 8) x quotient
= f(x) = (x* — 4x + 8) X quotient — p(x)
This shows that p(x) is the negative of the remainder.
Now, 2%+ 5
x2—4x+8> 2x° — 3x% + 6x+ 7

2x% — 8x% + 16x
_ + —

5x% — 10x + 7

5x% — 20x + 40
+ + —

10x — 33

Hence, (33 — 10x) is to be added.

36. We are given two As ABC and PQR such that
AABC ~APQR A
We need to prove that

nen = (5a) - (re) = (%)
ar(APQR)  (PQ) \PQ) (RP

Draw AM 1 BC and PN L QR.

1
Now, ar(AABC) = % x BC x AM; ar(APQR) = B x QR x PN

ar(AABC) _ BCx AM (D
ar(APQR) QR xPN
In As ABM and PQN, we have

/ZB=/ZQand LM =«N
So, by AA Similarity Criterion, AABM ~ APQN
AB AM
PQ PN

=

(2)

=
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37.

Also, AABC ~ APQR gives
AB BC _CA

m = @ = Rp ..(3)

=

From (1), (2) and (3), we have

ar(AABC) B—Cxﬂ F "
ar(APQR) ~ QR PN [From (1)]

_AB_AM
~PQ PN
_AB _AB
~PQ PQ

_ (ABY
PQ
Now, using (3), we get

oram = (va) - (a8) (&)
ar(APQR) PQ QR RP)
Let the sides of two squares be ‘*’ metres and ‘y’ metres.
Then, x*+y*=544 and 4x—4y=32o0rx—y=38
x%+ (x— 8)% =544 [-y=x—8]
2x” — 16x — 480 =0
x*—8x—240=0
x* — 20x + 12x — 240 = 0
(x—20)(x+12)=0
x—20=0 [~ x+12#0.]
x =20

Thus, the sides of two square are 20 m and 12 m.

[From (3)]

[From (2)]

L v v il

OR
Let the speed of the stream be ‘©’ km/h.

As the speed of the motorboat in still water is 18 km/h, downstream speed of the motorboat is (x + 18) km/h
and upstream speed of the motorboat is (18 — x) km/h.

Time taken to go upstream = . hours
and time taken to go downstream = hours
18+x
As per the question,
24 24
18—x 18+x
_ [18+x—18+x:| _
18-x)(18+x)
= 324 — x® = 48«
or x*+48x—324 =0
or x% + 5dx — 6x— 324 =0
or (x+54)(x—-6) =0
or x—6=0 [+~ x+ 54 #0 as x 1s positive.]
or x=6

Thus, the speed of the stream is 6 km/h.
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38. Volume of the toy = Volume of the cone + Volume of the hemisphere
1 2 T
= 3’0 + S (D)’ 10 cm
1 2 l
= (513§+ 7185) cucm = 1232 cu cm

Area of the coloured sheet required = Curved surface area of the hemisphere
+ Curved surface area of the cone

= [21:(7)2 +T(TIV10% + 72] sq cm
= (308 + 268.4) sq cm = 576.4 sq cm.
39. Let AB represent the pedestal and BC, the statue.

In right AOAB, AB C
O_A =tan4b° =
- OA = AB e Statue (1.6 m)
In right AOAC,
% = tan60° = /3 B
AC AB+1.6
= OA = ﬁ = T (2 Pedestal
From (1) and (2), we have
AB+1.6 .
AB = 22122 45
J3 60° -
= AB(H/3-1) =1.6 0 A
. 1.6x2. 4.368
or AB = 16(\/§+1) = 6x2.73 = =2.184 m
(3 -1B+1) 2 2

Thus, the height of the pedestal is 2.184 metres.

40. ‘Less than’ type cumulative frequency distribution is

' No. of P Y
Age (in years) | No. of Persons SEESEEEEDT (70, 100
Less than 10 5 100 et
Less than 20 20 ﬁfffff 60 ;1 R tass
Less than 30 40 e 90 -3(3 e
Less than 40 65 HH ‘5‘3‘0“ # (50, 80)
Less than 50 80 e
Less than 60 91 i 70
Less than 70 100 it i
S
R
The required ‘ogive’ is drawn in the adjoining g 27
graph. ‘5 50 {EE e P
Clearly, median of the given data is 34. g
E 40 (30, 40
ZzHf
{2
“f20 (20, 20)
i i
10 o i
v T i
Median = 34
0 30M 40 50
i —LAge (in years)-
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OR
Calculation of Mean:
Number of Class Mark Frequency u; = Xi ;A Product
Wickets (Class) (x;) ) where A = 120 (fiwy)
20-60 40 7 -2 -14
60-100 80 5 -1 -5
100-140 120 16 0 0
140-180 160 12 1 12
180-220 200 2 2 4
220-260 240 3 3 9
Total >f, =45 >fiu; =6
So, Mean:A+%Xh
Zf;
=120+ i X 40
45
1
=125 g
Calculation of Median:
Classes Frequency Cumulative Frequency
20-60 7 7
60-100 5 12
100-140 16 28 <——— Median Class
140-180 12 40
180-220 2 42
220-260 3 45

Here, N =45, i.e., g =22.5

So, median class is 100—140.
N
For this class, [ = 100, A = 40, ¢ = 12, Y =22.5and f=16.

N

——c

So,  Median=1+ 2f xh

22.5-12
—X
16

=100 + 26.25
=126.25.

=100+ 40



