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DETAILED EXPLANATIONS

1. (c)

For the system to be consistent,

1 -¢c -
-¢c 1 -4 =0
-b -a 1

1+ (-abc) + (-abc) - b? — a2 - =0

&+ b>+c?+2abc = 1

2. (a)
Iny = sin'x, Inz = —cos™'x
Iny-Inz = sin"'x + cos™'x
yy _ ¢
In(zj =5
y = ze™?
dy /2
dz ~ °
d2
Yy
az
3 (a)
o 1 2
Mean = ‘[xf(x)dxz'[xgdx+‘[(2—x)xdx
—eo 0 1
3| 3\ _
N O AL P e B
3 3 3 3
0 1
4. (c)
The point of intersection of line and parabolic are (0, -2) and (6, 4).
Y y=x-2
(6,4)
‘ 0 X
(07_2)
Y=2x+4
4 y+2 4 5
Area = f _[ axay = J.x|);_4dy
-Z[M] 22
2
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4 2 2 3
= f[y+2—y—+2jdy=(y—+4y—y—J =18
bt 6,
5 (c)
p = 0.1
qg = 09
n = 400
Standard deviation = \/npg = v400x0.1x0.9 = 6
6 (a)
10 ]
[ kax = 1 x()
0
k
kx|2)0 =1
10k = 1 0 )
1
k=15
e 1A 1
P(25<X<75) = | —=dx=—x =-—=(75-25==
5510 10,5 10 2
Mean square value,
10
1 oy - 1% _10°-0® 1000 _ 100
1077 T 10 3] 30 30 3
7. (d)
The roots of auxiliary equation are 2, + 2i
a=—(2+2i-2i)=-2
b =2x(2i)+2x(-2i)+2ix(-2i) =4
c = —(2x2ix(-2i)=-8
a+b+c=-2+4-8=-6
8. (c)
xdy — ydx + 2x3dx = 0
dy_Y _ 5o
= dx x —2x
;
= IF = eI g2 L
X
9 (a)
1+3+2+1+5+6+3+3
Mean = =3
8
2 2 2 2
Standard deviation = \/(1_3) +(3-3) ;(2_3) ~(3-3) =1.66
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10. (b)
0z
= o
o = f(x°—-y°) 2x
0z
@ = f(x* - y?) (-2y)
Y ox dy - 0
11.  (b)

According to question Ax B= C

Matrix C is a unit matrix. So matrix B will be inverse of A.

cosd sine O

-sinB cosd 0
0 0 1

B=A"=

12. (c)
Given,
P(Scoring a century) = 0.20
P(Scoring a century)mruns > 150) = 0.05
The desired probability
= PA(> 1501 Scoring a century)

= @=1=0.25
020 4
13. (b)
(4-2) 1 0
0 7=
= (4-2)(7-1) =0
A= 47
Putting the value of A = 4
0 1|1
= 0 3p =0
= p = 0
Putting the value of A = 7
-3 1|1 0
= 0 04 =
= q = 3
A p+qg =3

www.madeeasy.in © Copyright: MADE EASY



[ MADE EASYH CT-2022-23 E « Engineering Mathematics | 9

Indig’s Best Institute for IES, GATE & PSUs

14. (d)
For the given matrix to be non singular,
1 a b
o 1 cC 40
o’ o 1

=1-(a+cw+acn?#0

=s(1-an)(1-cw)#0

= a#n?and ¢ # n’ where o is complex cube root of unity (o 03=1)
As a, b and ¢ are complex cube roots of unity

. aand c can take only one value i.e. ® while b can take 2 values i.e. ® and »?.

.. Total number of distinct matrices =1 x 1 x2 =2

15. (a)
sinx cosydx + cosx sinydy = 0
Divide by cosx cosy, we get ,
tanx dx + tanydy = 0O
Integrating the equation,
log secx + log secy = C,
1
log——— =
gcos)ccosy G
cosxcosy = C
Since it passes through (O, g)
cos(0) cos(g) = C
1
— = C
2
= The equation of curve is,
y
COSx COSy = 5
16. (c)
E1Y
oN
g = 4xy2 + 2
oM oN
=
ay ox

]
IF = ¢ =69 =y

The given equation can be made exact by multiplying with integrating factor, i.e. y for this problem.
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17.

18.

19.

(b)

Number of ways of throwing 6 isfive = (1 +5), (2 +4),(3+3), (4 + 2), (5 + 1)
Number of ways of throwing 7 is six= (1 +6), (2 +5),(3+4), (4 +3),(5+2),(6+ 1)

Probability of throwing 6, p, = %
Probability of failing to throw 6, p, = 1_2 = 31
36 36

- . 6

Probability of throwing 7, g, = %
. . 6 30
Probability of failing to throw 7, g, = 1- — = —
ility iling w7, q, %" 36

Probability of Bwinning

31

6

PGy + Polo Poly + PaQoPrGoPaly + ...
= ng1[1 + P4, + (IO2QQ)2 + (pQQQ)S +

_ PG _ 36 36 _31x6_31
(1-P205) 1_EX@ 366 61
36 36
(a)
The equation is 4y”’(x) + 64 y(x) =0
The auxiliary equation is
4mP +64 = O
m+16 = 0
m = 4
Solution is y = C,cosdx+ C,sindx
Given that y0) = 0
: 0=2C
y' = —4C, sindx + 4C,cos4x
y(0) = 1024
1024 = 4C,
= C, = 256

. Solution is y = 256 sindx
At x=1, y=256sin4 =-193.74

(b)

dzy

- 0
Let, y = Cx+0C,

dy _

C, = 5—3
At x =0, y=7=0C,
y=Cx+C,=3x+7
At x = 18, f18) = 3x 18 +7 =54 +7 =61

www.madeeasy.in

o Copyright: MADE EASY



[ MADE EASH CT-2022-23 E « Engineering Mathematics | 11

Indig’s Best Institute for IES, GATE & PSUs

20. (b)
ﬂ 3
i =
dx
=1
Inx = 3t+ C
att=0, x =5
n5 = C
So, Inx = 3t+1In5
X
]. —_ =
n5 3t
X
— _ t
5 = el
x = 5
At t =4, x = 5e'?
21. (a)

Fo= xi+y+zk
Fo= 25+ (P-4 + (3t - Bk

Vo= %:4ﬁ+(2t—4)j‘+3/€

V., = 4i-2j+3k
Component of velocity in direction i — 3/A' + 2k will be,

V-(i-8j+2k _ (4i-2]+3Kk)((-8j+2k) _4+6+6_16 _, .
VB +32 422 Ji4 J14 ia

22. (c)

o
«Q
—
+
=
1l
o
«Q
I/
—
+
=
N
=
N

1—x

et et ]
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23. (b)

df(x,y)

dx
= p =0 atx=-3
dfi(x,y)

q = ay
= g=0 aty=0

(=3, 0) is a stationary point

=2x+6

d*f(x,y)
dx?
d*f(x,y)

dxdy

d*f(x,y)
ay?

=2

I =

t = 2

At (=3, 0), rt—s? = 4>0andr=2>0

. _f(x, y) has a minimum value at (-3, 0)
f(-3,0) = 1
24. (d)
|A-M| =0
1-A  «
B 2-A
(1-MN@2-A)-ap =0
A-3r+2-0B =0
3

M, = 2-0f

For eigen values to be real,
9-4(2-ap)

9-8+4ap

4o

vV v

v
|
-

v
|
I

of

For eigen values to be positive,
AMA, 2 0
2-0pf =20

of < 2
So, for eigen values to be real and positive,

\%

1
-—— < <2
; =B

.. (ii)
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25. (c)

X2y 4 xy +y
d

= oOO®-1)+06+1)Yy
= 0°2-0+0+1)y
= 02+ 1)y
AEis m? + 1
= m
= CF
: Solution is y

26. (c)
Standard deviation
Mean, E(X)
= E(X)?
Standard deviation

27. (a)
Let f(x)

b
We know _[f(x) dx
a
f(x)
from (i) and (ii)

= 21(x)
= 2f(x)
= 21(x)

/2

By using _[ sin” x dx
0

f(x)

H O O O O

i
C,cosz+ C,sinz
C, cos(Inx) + C, sin(Inx)

JEX? - {EC0))

() ()=
T X2 P(X)

2 112 2] =
2) x3+(1)(3) 2

s

I cos?® x
1+ a*

=T

dx (a>0)

b
ff(a+b—x)dx
a

T X 2
a CoSs™ x
———0dx
1+ a*

-7

T T
f cos? xdx = 2f cos? x dx
- 0

n/2
2x 2j cos? x dx
0

4><l><E

2 2

n-1n-3 1T ., .
—_ ....—x—if nis even
n n-2 2 2
K

2

|
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28. (d)
PQ = 5-0i+(0-2)]+(4-3)k = 4i +2j +k
Vf= 2xi-2yj+4zk
= (VF), = 2i —4j+12k
. . — PQ
The directional derivative of fat Palong pgQ = (Vf)p-@
(27 — 47 +12k)-(47 2] +k) 28 611
- V16 +4 +1 N
29. (c)
np =3
> (37 9
npq = © =\5] =3
fromh -3
rom here q=7
3 1
- 1= ==
p‘( 4) 1
3 1 9
NX=—X— = —
4 4
n =12
30. (d)
y2 = 12x
dy
2y— =
ydx 12
d
d_); = %=% = slope of tangent (m,)
slope of normal (m,) = s [as mym, = -1]
slope of line given is -1
Yo
6 = 1
y =6
fory==6
62 = 12x
x =3

for (3, 6) to lie on the given line

A=x+y=3+6=9
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