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DETAILED EXPLANATIONS

1. (c)
Y y= Ixl Y y=Ix-1]|
a L | L
(2,00 0 (2,0) (-2,0) 0f (1,0)(2,0)
2 2
I(|x| dx)"‘ J. (|x—1|dx) = Area under the curves
-2 -2
X X 2x 24 xBxBhtxIxT = 4424 g unit?
2 2 2 2 2
2 (d)
Here, n = 10000
p = 002
g =1-002=0.98
Standard deviation = \/npg = /10000 x 0.02 x0.98 = /196 = 14
3. (b)
. 0. 0+ 0 -~
divp = V-o=| —i+—j+—k|-
¢ ¢ (ax ay’ "oz ] (¢)
0 0 0 o
ax( x2) ay( xy) aZy 3z + 2x-2yz
= 3x2+2x2-2x1%x2 =6
4 (d)
y
1 f(z)
— P —Ldz = f
2711'4502—8 (&)
= 2xx|z:2+i0
- X X
(-1, 0) (2,0) /(3,0)
= x|x+iy:2
= 2x2 lz-1]=2
-4
5. (b)
If Ais orthogonal, then
AAT = T
OQyszl,';m 100
x y -z|[2y y i~yil=1]0 10
& -y Zlz -z \z) 00 1
X2+ Y2422 =1
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6. (c)

f(0)

Applying L'Hospital Rule,

f0) = lm——"220 —

7 (a)
3 (17 2 -1
b| = k|3 |+ky|6|+ks| -3
o 2] 4 -2
1 1 1
= Kky|3|+2ky|3|—k3|3
4 2 2]
3 1
b = (k1+2k2—k3) 3
o 2
k,+2k,—ky = 3
3 (ki +2k,—k;) = 3x3=9
2(ky+2k,—k;) = 2x3=6
8. (d)

Let x is the thickness of ice at time t

V= 2o
3

Where x is thickness of ice

av 4n 5> dx
- = —x3x(x+10)".—
dt 3 e+ 1005
dx B 50
dt|._s  An(x+10°| g

50

> = cm/min
41(5+10) 18n

9. (d)
y = log, (x + e)
x+e=¢
= x = &-e
For x=0
y = log,(0+e)=1
Fory=0

0 = log, (x + €)
x+e =1
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10.

11.

12.

13.

x=1-e

Y2
.[x-dy
Vi

1

Area =|e¥ —ey‘

0

;
= ‘J.(ey - e)dy
0

le—1-e(1-0)|
l-11=1

(b)

Given that the partial differential equation is parabolic.

B2 - 4AC = 0
B2 - 4(3)(3) = 0
B?-36 =0
B = 36
(c)
[A: B]
4 -2 6 8
1 1 =3 : -1
5 -3 9 : 21

R,— 4R,— R, ; R,— 4R,-5R,

4 -2 6 : 8
or 0O 6 -18 : -12

0 -2 6 : 44
Rs - 3,‘?3 + A,

4 -2 6 : 8
0 6 -18 : 12
0O 0 0 :120
From here
p(A) = p(B)=p(A:B)<3
= System is inconsistent with no solution.

(c)

Here unit digit of the number is 3.

3'=3
¥ =9
¥ =27
3 =81
3% = 343

From here, cyclicity of 3 is 4. So, the probability of having 3 in the unit place =

(d)
Let fx+iy) = u(x, y) +iv(x, y)

Here A =3
C=3

1
4
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14.

15.

flz) = —+i—

Since f(z) is analytic function

So u WV g oU_ 9V

ax

a—u = 2 =ﬂ
ox ay
ou ou
u = J.a—de‘i‘f@dy
= 2xy + Qx, y)
f(l+i) =2
u(1,1) =2
v(1,1) =0
2x1x1+Q((1,1) =2
yix,y) = 0
= ulx,y) = 2xy
% = 2x=_a_v
ay ox
oV v
vV = fg'dx‘*‘f@'dy = _[—2x~dx+'|.2ydy = —x2+y2+C
u(1,1) =1-1+c¢c=0
= c=0
V(X, y) = y2_x2

(b)
The maximum variation is in direction of grad T.
T = x2+4xy+y?

aT+ oT; ) )
VT = g”rw/ = (2x+4y)i +(4x+2y)]

VTI(gg) = (4+8)i +(8+4))

127 +12]
The direction in which rate is slowest is perpendicular the direction in which variation is maximum.

VT = 12i-12j ori—j

(b)

X2
By Trapezoidal rule, the area under the curve or I ydx is

x1

h
E[Yo +2()/1 Y2 +Y3)+Y4J
where, y = f(x)
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Here,

16. (d)

h

Area

Eigen value of A

(

|A=M|

1-0 -2
[
1-2)(2-1)-6
323 +2-6
32 -3h-4
A

o O O o

1

%(10 +2(50+ 70 + 80) + 100) = 255 sq. unit

-1, 4

Eigen values of A* are (-1)* and (4)*

17.  (b)

For function to be continuous

18. (a)

X

f(0)

A+l
[A+ 1]
[A+1]°
[A+1]

50A

[A+ 1] - 50A

a+b+c+d

1 and 256

loge (1+ ax) —loge (1- bx)

X

lim 7,

x—=0 (X)

im loge (1+ ax) —log(1- bx)
x—0 X
a+b

0 o

_O O_

0 ol [10]_[1 «
0 o] [0 1] |0 1
1 a][1 a] [1 2a
0o 1]lo 1] [0 1

0

(1 0] [a b
0 1] |c d

1+0+0+1=2

0

[1 500 | {O 50a

|

= lim
x—0

log, (1+ ax)x a s log(1-bx)x b

ax

—bx
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19.  (d)

Direction of velocity at point (3,

= Slope of tangent =
tan® =
= 0 =
v =
lvl =
v, =
v, =
20. (b)
Since (1, —i) is inside the circle.
= f(o) =
fla) =
f(a) =
F(e) =
21.  (c)

<

3,0)

6) is in the direction of tangent at that point.

Slope of velocity

% _E_ 12 _ 1
dx (3,6) 2y 2X0
450

Vil +v, ]

Jvi+vE =10m/s

10 cos 45° = 52 m/s
10 sin 45° = 52 m/s

Im

(L_(G}z2 +7z+ 1)

X 2m’)
2mi zZ=0

302 + 70 + 1
6o +7=6(1-i)+7=13-06i

(13)° +(6)°

V205 =14.32
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(14.528) = 7.264

N —

y y=mx
6
7 N
x=% y=1+4x—x°
3/2
Areaof (1) = Areaof (2 j mxdx——[Area of (1) + Area of (2)]
r 3/2
1 3/2 2 1 4X2 XS
EXJ.(1+4x—x )dx =3 X+T—?
0 L 0
3/2 r
1[(3 9 27
- —|[2-0|+2/2-0]- -0
gm’Cdx = 2_(2 )+ (4 ) (8><3 H
S RIEN: 9}
m— - —|=+=-=
2 |, 2|2 2 8
139
X = —X—
4x2 ~ 278
B Ly
m = 6 = Z.
22. (c)
N =5
h_ b_a=—5_ =§=1
- N 5 5
Therefore
5
[f(x)ax = %[O+2.236+2(1+1.414+1.732+2)] =
0
23 (a)
JA-nl = 0
-2 0 0
0O 3-» -1 =0
0 -1 3-a
(1-2)[B-2?-1 =0
(1-A)[A2+9-61-1] = 0
(1-A) (A2 -6A+8) = 0
(1-A) (A2 -6A+8) = 0
A=A (A-2)(h-4) =0
A= 124
[A~A I][x] = O
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1-1 O O X1
O 3—1 —1 X2
0 -1 3-1||x

2xy = X3 =

=X, + 2x4

x1=k1, x2=2x3, 2x2=x3

eigen vector

[A~ 1, 1] [x]

—X2 + XS

[A-251][X]

0 -1 3-4| x

24. (d)

Here is given that m=5
: P(X=5)
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25. (c)
Ox? + 36x + 16y2 + 96y + 36=

0

9(x°+4x)+ 16 (y°+6y)+36=0
O(x®+4x+4)-36+ 16 (y°+6y+9)-144 +36=0

OQ(x+22+16(y+3)° =
2 2
(x+2) s (v+3)
16 9
The given curve is ellipse.
The area of ellipse =

26. (b)
By trapezoidal rule,
Area =
27. (b)
f(x) =
O'f(x) ~
dx
For maxima or maxima
df(x) ~
ax

ar2x + apdxS.. a, 2Pt =

x(a1-2 +a, 4x2....an-2nx2”’2)

X =

Forx=0
f// (x) —

144

1

nab [a = semi major axis, b = semi minor axis]

nx16 x+/9 = 121 = 37.69 sq. unit

7.90

I f(x)dx

7.40

h

E[Yo +VYs +2(J/1 Yo +Vys +J/4)]

—0'210[1.93+3.1O+2(1.92+2.05+2.30+2.6O)] ~1.1385~1.14

ap + a1x2 + agx“....a,,xz”

ar2x + apdx®.. ay2nx®™

0

0, 2ai+4apx... 2nax®"2 +0

2a,>0

Minima at x = 0 and exactly one minima.

28. (c)
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|A|

R, — Ry~ R,, R, — R, - R,

Then, either
or
or

29. (d)

|A|

Al

<

;X x(x—1)
xCO xc1 xc2 1 2
YCy YO, VG| =1 % )/()/2—1)
Co G TG , , Az

2
11 x x°-x 11 x x° 1 x x
Sty yz—y=§1 y y2—§1 vy
1 7z 2°-7 1z 2° 12z z
1 x x°
1 2
51 y oy
1z 7°
X X2

%O y—x yz—x2

0 z-y 22—y2

[(y=x) (2= y7) = (¥ =2%) (z- )]

N —

[(y=x)(z=-y(z+y)-(y-x) (y+x) (2= )]

N —

1
> (y-x)(z=-y)(z+y-y-x)]

1
5 V=0 (-9) (z-9)
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Let d — defective
y — supplied by y

1) - 5%

P(y nd) = 0.3 x0.02=0.006
P(d) = 0.6 x0.01+0.3x0.02+0.1x0.03

= 0.015
P(l) _ 0006 _ .,
d 0.015
30. (c)
X
tan® = —
P
x = rtan©o
dx 2 de
— = rsec 0 —
dt at x
ax _ r@secze
at at
= vsec?0
when 1/8 of circle is covered
1 n
= —X2n=—
0=73"T"73

99X _ 20xsec? (E)
dat 4

= 20 x 2 =40 km/h
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