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DETAILED EXPLANATIONS

1. (c)
b
2
Volume of solid = JTE]/ dx
Gi L
iven y=5 NG
rm 4 4
Volume of the solid = JE dx = —(lnx)3 = _ln(g)
3
2. (b)
PWUL) = P(W)+ P(L)- PIW (L)
PWUL) =0 [If winning and losing are mutually exclusive]
PWUL) = 045+ 0.25=10.70
P(W'UL’) =1-PWUL)=1-0.70=03
3. (c)
We know, AAT =],
ax|t 2 s
1 4
" 1 -2
6 11 4| 1!
A 1 27"
6 |1 4
4 2
A=191
4, (b)

The given equation will be consistent, if
A-1 3A+1 22
A=1 4r1-2 A+3 | =0

2 3A+1 3(A-1)

R, - R,-R,

A-1 3A+1  2A
0 A-3 3-2|=0
2 3A+1 3(A-1)
G —» G+C,

www.madeeasy.in © Copyright: MADE EASY



[ MADE ERSY EC | EE - Engineering Mathematics | 7

Leading Instituta for [ES, GATE & PSUs

A-1 3A+1 5A+1
0 A-=3 0 =0
2 3A+1 6A-2

N A-1 5i+1
A=3)5 aen-1 =0
20 -3)[(A-1)BA-1)-GAL+1] =0
6A(A - 3)? = 0
A =0o0r3
The largest value A = 3

5. (b)
Here exhaustive no of cases = 4°C,.
If t, = 25, then tickets ¢, and ¢, must come out of 24 tickets numbered 1 to 24. This can be done in
24C, ways.
Then f, must come out of the 15 tickets (numbered 26 to 40) which can be done in °C, ways.
favorable number of cases = 2C, x 1°C,
Hence the probability of ¢, being 25

24C2 ><15 Cl
40
Cy

R
- R { !

— 2x =
1
YT
7 (c)
: z—l_l_ 2
fiz) = z+1 z+1
= fl0) = -1, f(1)=0
2 ’ p— .
= f(z) = 2+ 1) f(0)=2;
@) = s 0=
@ = Ty -
f(z) = (2121)4 f’(0)=12 andsoon
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2 3
. ’ Z—Z ’” Z—Z 111
Taylor series : f2) = Flzo)+(z-2)f (on%f (zo)+%f (20) + -
2> 2
fla) = e+ (- r T+ = A k2222025
fz) = -1+2(z-22+23..)
8. (b)
lim f(x) = lim (x-2) =0
=2 X2
- ~ lim (x°-8) =
lim £(x) = lm (<*-8) <o
Also f2) =0
Thus lim f(x) _ lim f(x)=f(2)
x—2" x—2*
fis continuous at x = 2
and Lf'(2) = 1and Rf'(2) =12
. fis not differentiable at x= 2.
9. (d)
D = -96 for the given matrix
4 12 0 2 6 0
] = |8 24 16(=2%|4 12 8
-4 0 8 -2 0 4
(Taking 2 common from each row)
Det(A) = (2> x D
= 8 x (- 96) = - 768
10. (d)
2x -8 = 2h (say)
= 2x = 8+2h
= x =4 +h

. B+2m) -2
hm—
h—0 2h

0
Above form is (Bj by putting the value i1 = 0

L+ 2h)(%_1) 2

Applying L” Hospital rule lim
h—0
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11. (d)

a b c
A=1|b ¢
c a b

Inter changing rows and columns,

b ¢
AT = |b ¢
lc a b
(a b 6_2
ATA = |b ¢ a| =A?
lc a b]
= |ATA | = |A?]
but, ATA = I (given)
- A2 | = [1]=1
a b c|
lAl=1b ¢ a
c a b
= R, — R, + R, + R,
1 1 1
= (a+b+c)|b ¢ a
lc a b
= G, -G -C G —->GCG-C
1 0 0
= (a+b+c)|b c-b a-b
lc a-c b-c

=@+tb+ollc-b)b-c)-(a-c)a-Db)

= (@a+Db+c)(-b> - 2+ 2bc - a® + ac + ab - bc)
= —(a+b+c)a®+b>+c?-ab - be - ac)

= —(a® + b3 + ¢ - 3abc)

abc = 1 (given)

= -(@+ b3+ 3 -3)
A2 [ =1
= @+ +3-32 =1

a, b, ¢ are positive
BHP+3 > 3x1
B+P+3-3 =1
= B+ +c =4
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12.

13.

14.

15.

(c)

We parameterize the curve using t =y

X

y =
Then dx =
dy =

f2y3dx +3x%dy =

()

(d)
1
xX+— =
X
x2-2cos0.x+1 =

Hence, option (d) is correct.

(a)
Given, u =
and ¥ +yP+3xy =
du
dx

ou
ox

2 -3¢#2
t
-6t dt
dt

-1<t<1

1 1

[ [21&3 (-6t)+3(2-3¢> )z}dt = [ (15t* - 361> +12) dt

1 -1

{15t5__36t3

1
+ 12t}
5

-1

2 cosB
0

2cosO + \/4:cos2 0-4
2
cos0 + isin®

(cos O % isin 0)" = cosr0 * isin 10
(cos 6 £ isin 0)" = cos 10 F isin 0

2cos 10

x log xy
1

ou, dudy

dox dydx

x-i- +logx
Xy y gxy

1+ log xy

:[%5—1m3+12q =3+3=6

1
-1

x+y=2

0, 0) 2,0)
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e X
dy xy y

Also, 3224329, 3(xﬂ +y- 1) =0
dx dx

d 2
B @ (yj
Yy +x

du x| (P+y
I (1+logxy)+ ;{—(—J}

y2 +x
16. (b)
We know that, if eigen values of a matrix satisfies an equation that matrix also satisfies that
equation
- 0olA-arl=0
gives A3-4A2-3L+11 =0
or, A¥-4A2-3A+111 =0

Also, we know,

Sum of eigen values = sum of principal diagonal elements
and product of eigen values = elements determinant of the matrix
for a given cubic equation,

ax3+bx2+cx+d = 0,
b
sum of roots = ~,
d
and product of roots = 2
b —(+4
sum of eigen values = s % =4
i —d
and product of eigen values = - -11

for given options,
sum of principal diagonal elements in all the matrices = 4
we check determinant of the matrices,

13 2
det|2 0 -1| = -11
1 2 3

eigen values of this matrix satisfy the given equation and,
this is the required matrix A.
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17.  (b)
2 1
Probability of a success = 573

1 2

Probability of failures = 1- 3°3

Prob. of no success = prob. of all 3 failure

2.2 2 8
= —X=X—=—
3 3 3 27
= Prob. of one success and 2 failures
= 3C1><1><%><z=é
3 3 3 9
Probability of two successes and 1 failures
= 3C2xlxlxg=%
3 3 3 9
= Probability of three successes
1. 1.1 1
= —X=—X—=-—
3 3 3 27
Now, v 1o 1 2 3
|8 42 1
Pila7 9 9 o7
mean, il = Xp.X;
= 0+é+é+1=1
9 9 9
2 0+é+§+i—§
Also, pi = U9t 9 77
Variance, 02 = Lpxf —pu>=>-1=

www.madeeasy.in
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18. (b)
From the graphs below, we can see that only 2e is strictly bounded.
y y
X 2 X
_3 y=2¢"
Y P
Y y
Y=o x y=x° x
19. ()
Given that the partial differential equation is parabolic
b* - 4ac = 0
b*-44)@4) =0
?-64 =0
¥ = 64
20. (b)
o bod 5 _ e—2x -
P[X>1] = If(x)dx=fe Ydx = u
1 1
200 2 -2
e e e
= - —— |=— =0.067
( > > J > 0.06
21.  (d)
d2
dx_z +Yy = cosx
(D> + 1)y = cos x
Pl = Cos X
- D’+1
Putting D? = -1
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COSsXx
-1+1

Pl = [Makes denominator zero|

Differentiating numerator and denominator

cosx
2D

Pl = x

1xfcosxdx = 1xsinx
2 2

22.  (b)
y = 7x*+12x
4y _ 14x +12
dx
dy
dx -1 = 26
dy
x|,y 54
. x is defined in open interval x = (1, 3)
1 <x<3
26 < 4y <54
dx
23.  (d)
a 9x - 11
ar ~ Y
dy
e 7x + 13y
dix) 19 -I1jx
dtly| |7 13|y
dlx 9x -1ly
dt y|  |7x +13y
24, (a)

The volume of a solid generated by revolution about the x-axis, of the area bounded by curve

y = f(x), the x-axis and the ordinates x =a, y =b is

b
Volume fnyzdx

a

Here,a=2,b=3and y = 2\/§=>y2=4x

3 5 3
Volume = Jn4xdx =A4n {%} - 2Tt[x2 ]g
2 2

2n[9-4]=10n
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25.  (¢)
Given,
Trace A = 9
|A] =24
A =3
M+h+A =9
= 3+A,+Ay =9
= At+A, =6
26. (a)
]T‘ dx T dx
Oc(coszz+sin2;)+d(coszz—sin2;) - 0(c+d)c052§+(c—d)sin2§
=T seczgdx 1 n seczgdx
- +d)
0(c+d)+(c—d)tan? (c d)o( tan® —~
(c+d)+(c—d)tan > (c—d)+ an? 2
2 [c=d =d|[
= = tan " tan T[S
c—d\Vc+d 2\c+d )
_ 2 c—d -1 -1
= T4 C+d[tan oo —tan 0]
\/(C—d)(cﬂi) 2 Ny
27.  (b)
T e ¥ sinbx
Let P= |
0

ﬂ ~ ]-oi Ysinbx ]-o xcosbx
v Oab x 0

Il
o —3
X
(@)
o
w»
oyl
=
o
=

We know that

J-e”x cosbx = 5 (acosbx + bsin bx)

0o

fe_xcosbxdx S 5 [—cosbx + bsinbx]
0 1+0b A
a1
b~ 1+0?

Il
-+
Q
)’jl

i
<

Integrating both sides, I
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28. (d)
y Ay + 4y

(D? + 4D + 4)y

= (D +2) (D +2)

= D

y

y(0)

y(1)

= G,

y(2)
29. (d)
|A =l

3 1 A0
[—2 o}{o x}
3-A 1
s
BA+AZ+2
A -3\ +2
AZ-3A+2
A-3[+2A1
30. ()
AX

c

3a-6b
3c - 6d

c >

3a-3b
3c-3d

0

0

0

-2, -2

Ce® + Cre ™
0=0=C
0=0=C+C,
0

0 is the solution
0

o O O O

From equation (i) and (ii), 2 = 0 and b = 3.

From equation (ii) and (iv), ¢ = -6 and d = -9.

A_ab_O 3
e d|l |-6 -9

|

. ()
.. (ii)

.. (iii)
.. (iv)

www.madeeasy.in

o Copyright: MADE EASY



