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DETAILED EXPLANATIONS

1. (b)

o 1 1
A = 1 -1 0
-1 0 -1},
orderof matrix = 3
Rank = 2
. dimension of null space of A=3-2=1.
2. (b)
f(X) = -2 + 6x— 4% + 0.5x3
f(X) = 6—8x+ 1.5%2
X = 0
f(xjni -2
By Newton Raphson Method, X, = Xjgi— ,( i) =0-—
f (xim) 6
;
= X1 = §
y
AX = Xy = Xip; =3
3. (a)
Licoswt) = ——
Cos =
@ s? + 0?
4. (b)
eigen values of (A+5I)area+5andp +5
eigen values of (A + 51)~' = ! and !
9 ~o+5 B+5
5. (d)
T
2
I = f&dx
0 SINx + COSx
e
> cos 5
I = _[ dx
(m i
Osinf ——x|+cos| ——x
(5= reor 3
T
2 .
of = J- S?nx+COSx
0 SINx + COSx
;T
T4
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6. (b)
2x+y+2z=20
x+y+3z=0
4+ 3y+z =0
™ 1 2 0 1130
[A:Bl=1]1130/=|2120
4310 4310
R,— R,-2R,, Ry — R, - 4R,
1 1 3 0
=10 -1 4 0
0 -1 -11 0
R,— R,— R,
1 1 3 0
=10 -1 4 0
0 0 -7 0
Rank of [A: B] =3
Rank of [A] = 3 = Rank of [A: B] = number of unknowns
So, unique soluton exists
7. (a)
n/2 .
1= | Iog( Smx)dx
0 COSx
n/2 b b
_ [ [log(sinx)dix - log(cosx)clx] [f(x)dx = [f(a+ b - x)dx
0 a a
n/2 - n/2
- Iogsin(——xj dx - | log(cosx)dx
0 2 0
n/2 n/2
= [ log(cosx)dx - [ log(cosx)ch
0 0
I=0
8 (c)
p = 0.1
qg =09
n = 400
Standard deviation = \/npg = +/400x0.1x0.9 = 6
9. (d)

The roots of auxiliary equation are 2, + 2i
a=—-(2+2i-2i)=-2
b =2x@2)+2x(-20)+2ix(-2i)) =4
c = (2x2ix(-2i)=-8
a+b+c=-2+4-8=-6

o Copyright: MADE EASY www.madeeasy.in



8 | Mechanical Engineering EHAMADE EASYH

India’s Best Institute for IES, GATE & PSUs

10. (c)
xdy — ydx + 2x3dx = 0
XY _ L
= dx x 2%
|
= ILF = ol s e ]
X
11. (a)
Putting
f(x) = 6x2-6x-36=0
= ¥-x-6=0
= x = 3o0r-2
Now f(x) = 12x -6
and f"(3) = 30 >0 (minima)
and f"(-2) = =30 < 0 (maxima)
Hence maxima is atx = -2 only.
12. (a)
y
ft)y = L
) Lz(s+ 1)}
1 A B C
2 = ot et
s°(s+1) s s¢ s+1
1 _ As(s+ N+ Bs+ )+ a(s?)
s2(s+1) P(s+1)
Matching coefficient of s?, sand constant in numerator we get,
A+C =0 - (0)
A+B =0 .. (i)
B =1 .. (iii)

Solvingwe getA=-1,B=1,C=1

So, ft) = L-1{__1+i2+L}
S s s+1
= -1+t+el=t-1+¢t
13. (a)
d _y
A dx  x
& _dr
y T ox
fﬂ_ dx
y B X

log y = log x + log ¢ = log cx
y = cx ... Equation of straight line.
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B. ay
dx

Yy

y

log y =

log y + log x =
log yx =

yx =

+
ISTRS
I

14.

-y
X
—dx ay dx
LY
X y X
—logx +log ¢
log ¢
log ¢
c
c/x ... Equation of hyperbola.
=X ,ydy=xdx
Yy
fx dx
— — const
5 -
CE
1 ... Equation of hyperbola.

= _—; = fydy = —J.xdx

EE S
2 2
e
2
c ... Equation of a circle
dy ,
a—ycosx = SIinx COSx
1= e—fcos;:dx _ e_sinx
yesn+ = [sinxcosx e 5" dx
ye—snx = —(1+sinx)e”s™ + G,
y+1+sinx = Cjesn~
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15. (d)
s - (@A)
A
Al = -6x3=-18
|Al-(AT) = (adjA)
rofadjA = H H = ﬁ -18
)\,1 7\,2 -6 3
= 3,-6
16. (c)
(D? + 1)y = sinx
sinx
PI =
D? +1
putting D? = — 1
pr - sinx
S
.. Differentiating numerator and denominator
sinx
Pl = x-
2D
PI = 1xJ.Sir]x dx
2
PI = —%xCOSx
17.  (d)
D>+7D+12 =0
(D+3)(D+4) =0
D= -3 -4
y = Ce¥+Ce™
y0) = C,+C, =1
y'(0) = -3C,-4C,=0
= -3C,-4C, = 0
3C,+3C, = 3
G, =-3
C, =4
y(x) = 4e—3x -3 e—4x
18. (a)
N
P(X=k = & k'x [Ais mean ]
L 42
e’
P(X=2) = o]
L 44
e’
P(X=4) = 7

[Makes denominator zero]
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P(X = 6)
Given that, 2)

e—)» . }\’2

1202
42
A

4

}\2

L

So, A= =1
Thus option (a) is correct.

19.  (b)

20. (c)

solve,

SO,

21. (a)

g?.28
6!
9P(X=4) + 0P(X=6)

9-2% 90-A%) ,
—+ e
24 30-24

OA* + 38
3A*+ A8
0
3AZ+ 04
1 or A2 = -4 which is not possible

QO
<

< Plo p
NI Y
= Eflog,\‘m

-a(1)-a,-a,
-a,-a,-a,
(dxdz)éy

~[[ dxdz

—nr?

r=2

—n(4) = -4n~-1257

2x -1

r\),\”_ko

>0

f’(x) has minima

N |

025-05-2=-225

16+4-2=18
16-4-2=10

h

E[(Yo+)/4)+2(y1+)/2 "‘YS)]

%[(O+160)+2(10+40+90)]= 22

point of inflection
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22. (b)
According to question Ax B= C
Matrix Cis a unit matrix. So matrix B will be inverse of A.
cosd sine 0
-sin® cosd 0O
0 0 1

B=A'"=

23. (b)
Number of ways of throwing 6 is five = (1 +5),(2+4), 83+ 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, =

36
Probability of failing to throw 6, p, = 5.3
36 36

- . 6

Probability of throwing 7, g, = 6
. . 6 30
Probability of failing to throw 7, g, = 1- — = —
Y J % 36 36

Probability of Bwinning P5q4 + Po0, P54 + Po0sP50505G + ...

= :OQCI1[1 + P04, + (IOZQQ)Z + (:OQCIg)s + . ]

1.6
_ _ P& __36 36 _31x6_31
(1-P292) 1_ﬂx@ 366 61
36 36
24. (b)
Fy
dx®>
Let, y = Cx+0C,
dy
AtX=O, y = 7=CZ
y=Cx+C,=3x+7
At x =18, f18) = 3x 18 +7 =54 +7 =61
25. (b)
dx 3
a -
dx
- = 3dt
x J.
Inx = 3t+ C
att=0, x =5
n5 = C
So, Inx = 3t+1In5
x
ln_ =
5 3t
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X
—_ t
5 = el
x = 563
At t =4, X = 5e'?
26. (c)
o 1FE Iog(1+ )1/2
Wity ~© 1-x
3 1|O (1+x)
= 2% %
= %{Iog(1+x)—log(1—x)}
1{[ ¥ ¥ Xt J l:[ ¥ X3 ]:H
= x4+ ||| x+ ==
2 2 3 4 2 3
3 .5
= x+—+€ .....
27. (d)
im 3+ X-+3-Xx
x—0 X

B+ x=+8-x J3+x++3-x
= lim X
X—50 X V34 x++/3-x

_ im (B+X)—(3-x)
~ x50 X(+//3+ X +4/3-X)

— lim 2
© x50 X(\/3+ X ++/3-X)

.2 _1
T 23 3
28. (a)

13 -2|/100| |13 -2]1 0 O
02 4/0 10(=(01 20120
00 -1/001 (OO0 -110 0O 1
10 -8]1 -3/2 0
=01 2|0 12 O
00 -1/0 0 1
10 -8|1 -3/2 0
=01 2|0 12 O
OO0 1|0 0 -1
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10 0|1 -3/2 -8]
=/0 1 0|0 12 2
00 1|0 O —1_
(1 -3/2 -8]
Al=10 t1/2 2
_O 0 —1_
29. (b)
h
Area
30. (c)

10

h
Yo+ 21+ Vot it Vog)+ Vo]

Al

%[0+2(4+7+9+12+15+14+8)+8]

705 m?

The equation x2 + bx + ¢ = 0 has roots o and B.

Sox?+bx+c=(x-a)(x-p)

1-cos(x® + bx + ©)

Lim (x_a)z

X—0

2
ZSing(x + £2)x+ c]

Lim >

X—0

(x—o0)

I_imZSinZ[(x —-a)(x-p)/2]
(x— )

X—0

oLim sin(x — o) (x - B)/ 2]

= N a) (e-p)

. sinx
Lim =
-0 Xx
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