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mnDE ERSH CT-2019 | - Engineering Mathematics | 7

India’s Best Institute for [ES, GATE & PSUs

DETAILED EXPLANATIONS

1. (d)
rank of [AB] < rank of [A]
rank of [AB] < rankof [B]
rank of [AB] < min[rank of A, rank of B]
2. (b)
eigen values of (A+5l)area+5andp +5

1 1

a+5 9815

eigen values of (A + 5I)" =

3. (d)
'
Let I = lm --|f(x)dx
t—»0 f 0
By applying L-Hospital’s rule
I = lim Ul
t—0 1
= f(0)

4. (d)
(a) If Aand Bare independent
P(AnB) = P(A)-P(B)

(b) P(Au B) = P(A)+ P(B)- P(An B)
(c) If Aand Bare mutually exclusive
P(AnB) =0
P(An B)
d PB) = ————<1
(d) (B) PA)
P(AN B) £ P(A)
5. (a)
Auxillary equation
D*+2D%+1 =0
(D?+1)2 =0
D= +i i
CF = (C, + C,x) cosx + (Cy + Cyx)sinx
6. (d)
. o 1 . .
Given function is y =7 [hyperbolic function]
a 1
dx ~  x?

hence, option (d) is correct.
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7. (c)
1
Since im (1+0)0 = 1= — indeterminent
X —
1
f0) = lim (1+ sinx)~
x—0
; im In(1+sinx)
I (O) - x—0 X
im In(1+sinx) , .
= (Apply L" Hospital rule)
cosx 1
Inf(0) = X =
n0) x=>01+sinx 1
= L:‘]
1+0
Inf(0) = 1
fO) = e'=¢e
8. (a)

minimum (2, 3) = highest possible rank = 2
if rank of A = 2, it will consistent. In order to be inconsistent, maximum rank of A is ‘1’.

9. (d)

10.  (b)

21 =

In(1+iv/3)

ki
2
COSx
[
0 SINx + COSx
n T
> cos(2 - )
J. dx
0

el

Sinx + COSx
—— dx
sinx + cosx

o—=nla

ENg

= .
ln[2e j m2+=

_ 3
2 2

M2 im 0693 in _(gp, T
2 6 2 6 6

www.madeeasy.in

o Copyright: MADE EASY



mnDE EASY CT-2019 |

(meoe en=v) India’s Best Institute for [ES, GATE & PSUs

- Engineering Mathematics | 9

11.  (c)
dy .
a—yoosx = SINx COSx
IF = e—_[cosxdx _ e_sinx
yesnr = [sinxcosx e 5" dx
yesinx = —(1+sinx)e”S™ + G,
y+1+sinx = Cjesh~
12.  (c)

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

—oo

Py
N
9
+

&L
Q
<
I
"

=1

| =
1
N
N | o
+
w
<
| E—|
N
|

A = (42-22) +3(4-2)
= 16-4+3x2=18

13.  (b)
Lettan' (x) = 0, x = tan®

= tan™
9t [ tan 6

- tan‘1(1_cosej _ tan™!

sin®
df(x) o _
dglx) = d®/2)
14, (d)
A - (@diA)
Al
Al = -6x3=-18
Al-(A™) = (adjA)
-18 -18
ArofadjA = H H = — —/

}\.1, }\.2 —6 3
3, -6

Vi+tan?6 —1} _ tan_1(sece—1

tan®

.20
2sin? ~
SN 5

. 0
25in~ cos—
sin.; Cos 5

|

9
2

www.madeeasy.in

© Copyright: MADE EASY



10 | Mechanical Engineering

I'IIFIDE ERSY

India’s Best Institute for [ES, GATE & PSUs

15.  (c¢)

Here u

ou
ox

9°u
oxay

’u
dxdyoz

16.  (d)
f(2)

lf(2) |

u? + v2

exyz

evwvz.yz

zeVz + yze*Vz . xz

eV (z + xyz?)

e*VZ(1 + 3xyz + x2)°2?)

differentiating equation (i) with respect to x

u v
2U—+2v—
uax Vax

(constant given)

u _ov

ox ady
° u_ v

ady  ox
0

0

0

squaring and adding equation (ii) and (iii)

2
(2 +v2)(?) (2 +v2)(%

X

2 2 ou z Jav z
(U +v )((§) +(§) }

since u? +v2

- Y (ovY
similarly — | +| =
oy oy

| -0

.. (iil)
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17.  (a)

18. (b)

M =
and N =

oM oN

dy ox
Mx — Ny
1

ou . dv
= —+i—
ox  ox
oy
T ox  ox

Il
VR
Q)|QJ
= |
Ne—
nN
+
VR
|
IS
N——
N
1l
o

= 4xy#0

Mc-Ny = 52,2

IF (Integrating factor)

L% + l]cjx + [% - ley
Xy X xy< y

equation (i) is exact

11 1 1
yj?amj;dx—j;o/y

1
—+| =1
o +logx —logy

log ERnE
or vy T

=0

I
9]

[
)

0,1) Cs

x+y=1

W ¢

0,0
(1,0
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19.

20.

21.

22.

23.

(b)
Z =
|Z| =

(c)
(D?+ )y =
PI =

putting D? = — 1

PI =

(2-3i)(1+i)

(2-3i)(1-1i) _ —1-5i

2+

(-1-5)2-1)

2+

7-9i 7

+i)(2-1i)

sinx

sinx
D? +1

sinx
-1+1

.. Differentiating numerator and denominator

Py - x-Sinx
2D
PI = lxJ‘Sinx dx
2
PI = —1xCOSx
2
(c)
zZ+z
Rez = >

Re{tan™' (2)} =

(d)

(b)

f(x
Newton Raphson Iteration

tan™(x +iy) + tan”(x — iy)

5
9)2_/@_
5/ \N25

’
—tan{
2

2

x+iy+x-—iy

1-=(x+iy)(x—iy)

2+1

—Zi

5

B
5

[Makes denominator zero]
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24.

25.

26.

27.

f(k) Xy - N Nx) —x) +N
Yoot T Sk Tooy T KT NG T
'(K) N x;, Nxp™

X - N-1 xk+x,1_N
k+1 = N

R

o?=1; oa+1=5
a==+1 ; a=4
Unique value of o is not possible.
(c)

Let 7 = xi + ) + zk

(d)

[AT

4 o
| |

ri=x, rj=y. Fok=z
A = x(Pxi)+ YT %))+ 2(F x k)

= (Pxxi)+(Pxy))+(Px2k) = Px(xd +y]+2K) = 7 x7

A=0 (always)
(d)
Rearranging the equation
ay Yy 4
dx x+1 e+ 1)

The equation is of the form

ay

a"‘l?(x)y = Qx)
idx
IF = e_[p(x)dx - e x+1 e_[m(x+1)]
_ 1
x+1
(b)
By Euler theorem
0z, oz
p yay nz
2 2 2
28 Z 0°z 2 0°z
2240 Z < _ _
02 + xyaxay+ 8y2 nn-1)z
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28. (a)
f(x) = 2x—1
For minima/maxima
f(x) = 0
2x-1 =0
_ 1
T2
"(x) = 2>0 = minima
29. (a)
y
2 y=x x<y<2
O<x<2
0 2 *
y
O<x<y
2 O<y<2
—
0 2 *
2y
I = [[fxy)dxdy
00
r=p =20
q=yYy
s =2
30. (a)

Since the probability of occurrence is very small, this follows Poisson distribution
mean=m = np
= 2000 x 0.001 =2
Probability that more than 2 will get a bad reaction

= 1-p(0)-p(1)-p(2)

B . em. 0”11 em. 0’12
- 1{8 T T

2 2 -2 1 2 2 5
_ o €°:2 207 _ 1—{—+—+—} = 1-=
= 1—{6 + ] + 5 }— 2T R 2T 2
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