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DETAILED EXPLANATIONS

1. (b)
_ 1 1
f&) = 350715
9
1 4
= _d =
P <x<9 {15 15
2. (d)
f'(x) = 4x-5
For minima/maxima,
f'(x) =0
4x -5 =0
5
v =3
f”(x) = 4>0= Minima
3. (d)
7/5-5/7
d3y
1+[dx—3) =0

24/35
d3y

Raising power 35 on both sides.

d3y 24

From here degree of equation is 24.

4, (a)
17, 0)
A
(-11, 0)
Y
(3,0
& E
B ¥ X
(-7,0) <ﬁ 0> 7,0
2 7

The value of integral is equal to area of shaded region.

Arca= Sx ABXBC+LxDEXEC = tx11x Ly Lyq7x 17 _ 2410 4655
2 2 2 2 "2 2 "
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5. (b)
Let X be the number of rejections
n =28
p = 0.16
g = 0.84
Probability of at least one rejection
=1-P(X<0)
= 1-P (X

P (X)) = "C,p"q"" = 8Cy(0.16)°(0.84)® = 0.2479

Probability of at least one rejection =1 - 0.2479 = 0.7521

6. (d)
1 O<x<1
LX) =0 Otherwise
E(xY = [ x* fu(X)dx
1 5 1
- [xt= - 1 02
0 5l 5
7. (c)
Eigen values of (A +7I)arey+7and § +7
Ei 1 f(A+71)1= ! and !
igen values of ( ) =47 517
8. (a)
D?2-4D+4 =0
(D-2)(D-2) =0
D =22
y = (Cy+Cyx)e™
y(0) = C,=0=C =0
y1) = e2=C,re2=C,=1
y = xe*
y(2) = 2e*=109.196
9. (a)
1

Probability of drawing a card = 20

E(xi) = 1><i+2><l+....+80><—

1 _ 1 (80)80+1) 81

80 80 80 80 2 2
Expected value of the sum of numbers on the ticket drawn:
E(x;+x,+x3+.....) = E(x1)+E(xy)+...+ E(x3)
81
30E(x;) = 30 X? =1215
© Copyright: MADE EASY www.madeeasy.in
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10. (a)

Let y = x"

Taking logarithm on both sides, we get
logy = xlogx
Differentiating w.r.t. x, we get

1dy
y dx

L]
dx

11.  (d)

For maxima, -

Atx=e¢e

4’y
dx? .

Hence maxima at x = e

12.  (b)

Using equation (i)
4

Yy

442

y* - 8a’y
Y

x.l+logx- 1
x

y(1 +log x) =x* (1 + logx)

2Inx

3 x

21 2 ( 1)
— —+-Inx| —
3x x X

2

—(1-1Inx

0

1 = x =eis a stationary point
-2

™ (3-2Inx)

2 0
3e°

2ax

yZ

2a
2ay

2ay

0
0,y=2a

The parabolas intersect at 0 (0, 0) and A (24, 2a)

2a 2ax

Required area = J. J. dy dx

0 x2/2u

()

X = 2ay
yz = 2ax
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2a xz 1 2a
f V2ax — = |dx = [N2a=x%? —
0 2a 31,
1 (2a)° 8a® 4a®  4a?
2a = (2a)*% - — = ————=—
Ve - s T T
13. (a)
Parabola given : x2 = 4y (i)
Straight lineisx -2y +4 = 0
x+4 Lo
y 5 s putin (i)
= x* = 2(x+4)
= x*-2x-8 =0
= x>-4x+2x-8 =0
= x(x-4)+2(x-4) =0
= X 4, -2
Y
P
=
x=l—2 0] x=4 x
Required area = POQ
4 4
J y dx from straight line - f y dx from parabola
-2 -2
4 4 2
J'[x + 4) ~ J.x—dx
SL2 5 4
1] x? 1(x° !
—|—=—+4x| —=|=
2| 2 L, 413,
1{8+16—(—6)}—i(64+8) _Llxs0-Lxm-15-6-09
2 12 2 12
14. (a)

For f(x) to be probability density function = J f(x)dx =1

16
Z£(3x+5)dx

A

=1
3

1 = —|—+5x

1| 3x2
Al 2

3 3
- (— 62—532j+5(6—3) = %27+15=55.5

2
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15.

16.

17.

18.

19.

(b)
| A=A

A3 - 1422 + 288
From here
ptgtr
pqtqr+rp
par
pq+qr+rp-pqr

(c)

2 10-» 2 |=0
6 2 2-2

0

14

0

288

0 - (-288)

288

5
h
[ fx)ydx - 5[(% +ys5)+2(y1 +y2 +ys +4)]
0
= %[(2 +0.077)+2(1+ 04+ 0.2+ 0.1176)]
~ 2.75
(c)
(adj A)
Al =
4]
|A| = -8x5=-40
[4H(A7) = (adj 4)
ofadig o 1AL 1AL_ 0 40
ot ad) MA, 875 T 7T
(d)
x = (N')l/ZN
N =N
xN_N =0
f@ = 2NN
f’(x) = 2N- xN-1
According to Newton Raphson method
o Fxe) o xN N ~ 2NN — N + N
Xev1 T MK F(xe) k 2Nx 2N 2Nx N1
2N -1 xp 2N
Ger =\ Ton )T
(b)
¥ = 9%
dy
2 —_— =
dx ?
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4y = — = slope of tangent (m1,)
dx
Slope of normal (m,) = N [as mym, = —1]
-2
Slope of the given line is 3
2y _ 2
9 3
y =3
Fory =3
32 = 9x
x =1

For (1, 3) to lie on the given line
A=2x+3y=2+9=11

20. (o)
1
Probability of hitting target = G
5
Probability of missing target = s

Probability of hitting target as least once = 1 - (Probability of not hitting n times)

5 n
= 1-"Cop’q" = 1‘(gj

1_(5) L2
6 5
(3 <3
it < =

6 5
n > 28

7/lleast =3

21.  (b)

Since the probability of occurrence is very small, this follows Poisson distribution.

mean = m =np

= 1500 x 0.002 =3
Probability that more than 2 will get a hanging problem
1 - P(0) - P(1) - P(2)

{ ,oemmt e mz}
= 1_ + =
1! 2!

1 3 9/2} 17
= 1-|+—=+2L-"|=1-—
|:83 e el 2¢°
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22.  (b)
Rearranging the equation,
dy__y
— = = pdx
i (2x+1) S @D
The equation is of the form
dy
—+Px)y =
TPy = Q)
-1, In(2x+1)
IE = e'[P(x)d =e-‘.2x+1”x =e 2 = 1
2x+1
23.  (c) AX = B
o | L3
P aqi2 _ |2
rslls 8| T, 3
2 2 2
9 3 15 3
—p+—qg=— —6p—-—q=3
27727175 P
p=-7 q=26
—r+—s=-3 —6r——s=i
2 2
r=1 s=-5
-7 26
= A=11 _5
-7 26
|A| = =35-26=9
1 5
24. (o)
We parameterize the curve using t =y
x =2-32 -1<t<1
y=t
Then dx = -6t dt
dy = dt

[2y>dx+3x%dy = i [2# (-6t)+3(2 -3¢ )z}dt - } (15¢* - 36t> +12) dt

-1 -1

. {151&5 _36t°

1
_ 5 _ 3 _ _
= +12t} =[3°-128 +12t] =3+3=5¢

1
-1
-1
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x+y=2

25.  (¢)
22-x 2, 2 PP°*
I = J J. 5ydydx=.|.[—} dx
00 0 0
2 37
7
= JE(Z—x) dx = 5(2-%)
02 3
0
512
5(2-x) 5 20
- - --3(5)-2
6 6 3
0
26. (d)
d2
dx_z t+Yy = cosx
(D> + 1)y = cos x
pp = 05X
~ D*+1
Putting D? = -1
Pl = cosx [Makes denominator zero |
-1+1
Differentiating numerator and denominator
pl = x S98%
2D
= li-cosxdx = lxsinx
2 2
27.  (b)
¢ h
[fede = S[(vo+ya)+4(yi+ys)+ 29, ]
0
= 1[(0.5 +0.029) +4(0.25+ 0.05) + 2 x 0.1 ] ~ 0.64
3
28.  (¢)
S = 160t - 202
For maximum height
B 160 - 40t =0
a
and t = 4 sec
d’s .
ra = -40<0 = Maxima
Smax = 160 x 4 - 20 x 42
Maximum height = 320 m
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29.  (¢)
Output produced by A = 40%
P(A) = 04
Output produced by B = 60%
: P(B) = 0.6
Let, p(B) = probability that item produced by A is defective
A
p(B) _ 2 _0009
A 1000
D 1
imi —| = —==0.004
similarly, P( B) 250
A
p (5) = Probability that product is produced by A given that it is defective.
D
( A) P(A)XP(A)
o) = D D
D/ payx p() 1 P(B)x p()
A B
_ 0.4 x0.009
~0.4%0.009+ 0.6 x 0.004
P(é) _ 0.0036 _0.0036 _ 0.6
D) = 0.0036+0.0024 0.006
(2] - 06
D - .
30. (o)
Given, z = fu,v)u=x*-2xy-y>v=a
% _ 0z o 9z ko
dx  Ou dx Jv Ox
oz dz du 0Jz 0Jv
ZZ - ==
and dy ou dy Jv 9y
Al g 2x -2 - 2x -2
S0, o T -2y ay——x—y
Jv dv
% 0 y 0
0z az) 0z ( az)
— = (2x-2y)| — i — = —(2x+2y)| — ii
= ee-w(E] Lo = e )
From equation (i) and (ii), we get
0z 0z
= _ —x)—
Hence, option (c) is correct.
EEEN
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