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DETAILED EXPLANATIONS

1. (a)
For given system of equations to have a non trivial solution,
1 K 3
K 2 2 0
2 3 4
1(8 - 6) - K(4K - 4) +3(3K-4) = 0
= 4K? -13K+10 = 0
K=2
or K =125
Option (a) is correct.
2. (a)
dy .
gslnx = ylogy
J‘ dy B J- dx
ylogy = Jsinx
If logy =t
1
—dy = 4
Yy
dat J- dx
= t  Jsinx
= log t = logtan§+logc
log| Ctan
log t = log tanE
= t = Ctan>
2
or logy = Ctang
Ctan>
y=e 72
(E _
Y5) = e
- eCtann/4
= c=1
Solution : y = ptanx/2

Option (a) is correct.
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3. (a)
2n n/2
4
(P (A
0 16+sin”0 '([ 16 + sin” 0
n/2
_ f sec’0 40
0 16sec? 0 + tan> 0
_ f sec?0d0  _ 16™ sec?0do
0 16+17tan?0 17 ¢ 16 o0
17
Limits:
Let, tan O =t
sec20do = dt
6 =01t=0
o T
2 7
t — oo
- 16¢  at
17 2
17
T ()] - s
17 4 4 ) V1712
. 2n
V17
4. (d)
For eigen value A = -2
3-(-2) -2 2 [x] 0]
0 -2-(-2) 1 x| _ |0
0 0 1-(-2)]| %3 | 0]
5 2 2][x| (0]
0 0 1||lxy| _ |O
or, =
0 0 3]|x3] 10|
= 5x; = 2x, +2x; = 0
Only (d) satisfies this equation.
5. (d)
Z2+4 =0
= 7?2 = -4
= Z = *2i
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Option (b) is correct.

7. ()

if

and

= fi(z) = 2% is analytic for all z-values

Now,

Y] 2
a+b‘ —‘a—b
44-b

a-b

o2

i-7]

f>(2)

102 - 82 =36

P + i ~2a-5
52 + ‘Ef ~2(9)
7+ ‘E

57

‘2

73

X +iy

(x + iy)? = x% - y? + 2ixy
(% = y* + 2ixy) (x + iy)
(® = 3xy?) + (Bx%y - )i
x3 - 3xy?

3x? - 312

-6 xy
3x%y - 13

3x? - 312

= log z

log (x + iy)
%log(x2 +y?%)+ itan_l%

%log(x2 + yz)

tan~! ¥

X
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x za_v
x2+y2 dy

y _-o
>4y Ox

" C-R equation are satisfied but the partial derivatives are not continuous at (0, 0)

= f,(z) is analytic everywhere except z = 0

= Option (a) is correct.

8. (o)

Comparing the given equation with general form of second order partial differential equation

2 2 2
Ad P_I_Ba P Co°P D8P+E8P+PP = ¢(%, ¥)

ox? dyox ’ 8}/2

=

. PDE is hyperbolic.

9. (c)

dy
A
B

C
B>-4AC

Probability of success, p =

Probability of failure, g

n

Mean, np

Variance

Standard deviation

Hence option (c) is correct.

10. ()

1
3
1
550
11 2 1
===
66 6 3
1 2

lop=1-+=2

P 373

number of throws = 8

8(1)=§
3) 3

8 2 16
"MIT 35379

+ Variance = 1/%6 =§

z2 z oz
sinz _ *T31 5 7t o”
ZS 28
o+ 1,1 1.1
T 312 512 7z 9T
Res sir;z = Coefficient of 1 ==
z—0 z z 7!

1
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11.

12.

13.

14.

(a)

In Poisson’s distribution,

variance

variance

()

E be the event that room is not lighted,

Then

Required probability

Hence option (c) is correct.

(c)

If the function satisfies MVT,

f(©)
where, a <c<b
= f@)
fb)
£(x)
f(x)
f'®)
£
3c? - 6c+2
= 12¢? - 24c +5
On solving c
c
Option (c) is correct.
(b)
2 A2
2—§dx+—y 43x dy
Yy Yy
or 2xydx + (y? - 3x?)dy
M
and N
N
ox
M
and ay

P(E) =

mean

5

tCy 41713
¢, 3110!

4x3x2x7! 1
10x9x8x7! 30

P(E) = 1- P(E)

1.2
30 30

1(_%(_5)_2
20 2)L 2) 8
x(x? - 3x + 2)
x° - 3x2 + 2x
3x2-6x + 2
3c2-6c+2

(3/8)-0
(1/2)-0

0

1.764; 0.236

0.236 lies between 0 and 1/2.

2xy
yz - 3x2

2x

www.madeeasy.in

o Copyright: MADE EASY



Indig’s Best Institute for IES, GATE & PSUs

=

« Engineering Mathematics | 11

oM
%
.. The given equation is not exact

Y _
dx

+

N
ox

—2xy
y2 _ 3,2

. Gives equation is homogeneous equation.

= Option (b) is correct.

(b)

If z were the function of x alone,

15.

z
But, z
Solution, z

Differentiating partially w.r.t. x,

9z _
ox

0z
dx

x=0
Putting x = 0 in eq. (i).

0z
Ifx=0,z=¢and == =1
0x

On comparison,

o(y)

.. Required solution in, z

=  Option (b) is correct.
16. (d)

n (sample space) =

n (event)

P(E) =
= Option (d) is correct.
(b)

Given that,
and

17.

u

x> + 13 + 3xy

Asinx + Bcosx
eY when x = 0, A and B can be arbitrary functions of y.

Differentiating (i), with respect to x we get,

du

Differentiating equation (ii), with respect to x,

d d
3y 13,2 W 3(_y j=
x+ydx+ xdx+y
dy
= dx

fy) sinx + ¢(y) cosx . (i)
fly) cosx - ¢(y) sinx ... (ii)
fly) cos 0 - ¢(y) sin 0 =1
eV and f(y) = 1.
sinx + eYcosx

9!
413121
3!
CHICHICHICI I

9! 210

x log (xy) ..(0)
1 .. (i)
xxx—lyx(x%ﬂ/) +log(xy) x (1) ...(iii)
0
B Xty

v +x
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Substituting in equation (iii),

= Option (b) is correct.

18. (a)
A = xyi+x?)
dl = dxf+dy}
cﬁﬁd? = gS(xyf+x2})-(dxf+dy})
c c
= cf>xydx+x2dy
c
2/\3 1/43 34 1,
= J. xdx + J. 3xdx+f§dy+f§dy
1/3 2/43 1 3
_ 1[£—1}3{1—&}&[3—1“1[1—3] -1
213 3] 2[3 3] 3 3
19. (b)
The characteristic equation of the matrix A is
2-2 1 1
0 1-» O =0
1 1 2-A
or, (2-M1-M2-A)-10)+1Ar-1) =0
or, AB-BA2+70-3 =0
According to Cayley - Hamilton theorem, we have
A3 -5A2+7A -3 = 0
Now, A8 - 5A7 + 7A® - 3A% + A* - 5A% + 8A2 - 2A + [ = AS(A3 -5A%2 +7A - 3]) + A(A
+AZ+A+]
= A2+ A+1]
5 4 4] [2 1 1] [100
=0 1 0|+|]0 1 0|+|0 1 O
|4 4 5] 112|001
(8 5
=10 30
5 5 8
20. (b)

du x x2+y
— = (1+logxy)-—| 5=
dx ( &) y(y2+xj

For a matrix containing complex numbers, eigen values are real if and only if

A= A= (A)

3_5A2+7A - 3I)
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By comparing these,

21. (d)
Given parabola is

and the straight line is

(10 2+j 4
A=|x 2 2
4 2 -10]
10 x 4]
A= (A) = |2-j 20 2
4 2 -10)
x =2-j
x? = 8y
x-2y+8 =0
Y

Substituting the value of y from (ii) in equation (i), we get

or

X

X2 - 4x - 32
X

2

Thus (i) and (ii) intersect at P and Q where x = 8 and x = -4.

Required area POQ

22, (c)
We have,

Note that

ftx)
f @)

f'®)
)
@)
f70)

4(x + 8)

0

8 and -4

8 8 2

J-xZde_ J.%dx

-4 -4
3 3

_£+8 __ﬁ

2 gl3| =36

-4 -4

2x3 - 15x2 + 36x + 1

6x% - 30x + 36

6(x - 3) (x - 2)

0, givesx=2and x =3
12x - 30

= -6 <0i.e maxima

= 6> (i.e. manima

We shall now evalute the value of f at these points and the end points of the interval [1, 5] i.e. at
x=1,x=2,x=3and x =5, so

f@
f@2)

2 (13) - 15(12) + 36(1) + 1 = 24
2 (2% - 15(22) + 36(2) + 1 = 29

o Copyright: MADE EASY
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23.

24.

25.

2 (3% - 15(3?) +36(3) + 1 = 28
2 (5% - 15(5?) + 36(5) + 1 = 56

S
)

Thus, we conclude that absolute minimum value of f in the interval [1, 5] is 24, which occurs at

x=1.

(b)

The augmented matrix for the system of equation is

23 519
[AlB] =17 3 218 [R, — R, - R,]
2 3 A jn
23 5 19
[AlB =73 218
0 0 A-5{u-9
If L =5
and w#9
= 3 and rank [A] =2

then, Rank [A | B]
" Rank [A] < Rank [A | B]
. Given system of equation has no solution for,

A =05
and uw#9
(b)
ol 53
arg (Z,) = 6, =tn 5
= 0, = 60°
arg (Z,) = 0,= tan_l(zﬁJ
= 0, = 30°

Z
arg(z_z = arg (Z,) - arg (Z,)

Hence, option (b) is correct.

(b)
P(none dies) = (1 -p) (1 -p) ... n times = (1 - p)"

1-(1-p)y

P(at least one dies)

P(A,; dies) = %{1 -(1-p)"}

= Option (b) is correct.
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26. (d)
b+c a a
A=1]Db c+a b
c c a+b
Applying R, — R, - R, - R, we get
0 -2c¢ -2b
A=1|b c+a b
c ¢ a+b
. c+a b c+a
Determinant of A = ) +(= 2b)
c a+ b
= 2c (ab + b? - bc) - 2b(bc -2 - ac)
= 2abc + 2cb? - 2bc? - 2b%c + 2bc? + 2 abe
= 4 abc
27. (b)
It is given that A and B are symmetric matrices
Therefore A" = Aand B'=B (1)
Now, (AB - BAY = (AB)’ - (BAY
= BA" - A'B ..(ii)
Putting the value of equation (i),
(AB - BAY = BA - AB =-(AB - BA)
Thus (AB - BA) is a skew-symmetric matrix. Img
28. (¢ ©,3)
3z+4
Given, f(@) = —————— /»\
(z+1)(z+2) (-3, O)Ky (3,0) Re
-1, 2
Coz+1 z+2 ©.-3)
3z+4 1 2
@—dz = <_|5 dz+§|5 dz
C(z+1)(z+2) C(z+1) C(z+2)
= 2mi + 2mi (2) = 6mi
29. (d)
Taylor series expansion of a function f(x) about x = 0 is given by
X xZ ” x3 12
F@) = O+ O+ O+ 3 f(0)
Here, flx) = T+x’ f0)=0
(I+x)—x 1
PO = "avn? = a+x? S O=1
o Copyright: MADE EASY www.madeeasy.in
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-2
frx) = (1+x)3;f 0) = -2
Fr) = i )= 6
1+x)*’
X Xz X3
Therefore, fx) = 0+ﬁx1+7x(—2)+?><6
fx) = x-x2+x>+ ..
30. (d)
f dx ~ J. dx
ex_l B ex(l_];c)
e
1
Let u = 1_e_x
du = e™dx

—_—
(9]
=
7 N\
=l
| =
—_
N
Il
—_—
E
1l
—_
=}
I
+
(@)

e
1 -X
= In 1_e_" +C=In(@1-e"+C
EEEN
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