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DETAILED EXPLANATIONS

1.

2.

(b)
Letey=p
e’dx =

(a)

Eigen value of Aare, A,

Eigen value of A" is

>
w
Il

(a)

p=e” =1

tan ' oo —tan™' 1

nn_m

2 4 4

}‘1'}‘2'7‘3

1 = A= 1

, 1
= A = 5

; 1
= A = =

Diverge of curl of a vector is always zero.

(b)

2x+ y+ 2z
X+y+3z =
dx + 3y + z

[A:B] =

R,— R,— 2R, R, — R, - 4R,

o O O

1 20 1130
1 30/=(2 12020
310 4 310
1 3 0
-1 -4 0
-1 -110
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R,— R, - R,

Rank of [A: B] =3
Rank of [A] = 3 = Rank of [A . B] = number of unknowns
So, unigue soluton exists

5. (a)
n/2 .
1= | Iog( smx]o’x
1\ cosx
n/2 b b
_ [ [log(sinx)dix - log(cosx)dlx] [fx)dx = [(a+ b - x)dx
0 a a
n/2 n n/2
- Iogsin(——xj dx - | log(cosx)d
0 2 0
n/2 n/2
= [ log(cosx)ax - | log(cosx)dx
0 0
I1=0
6. (d)

lim f(x) = lim f(x)

x—0" x—0"

For function to be differentiable i.e. continuous

) . sinBp-Nx  (Bp-1)
©) = =5 3o

sin@p-Nx _ (Bp-1) (Bp-1

= Iim =
= 0 @o-Ix = 3 3
. tanBp+)x  (Bp+1)
o= |
o = 2y “@o+)
_ im tan(3p + Nx y 3p+1 _ 3p+1
T 50t (Bp+x 2 2
For function to be continuous,
3p-1  3p+1
3 2
. 5
By solving, we get, p = 3
7. (b)
We have y = e (Acosx + Bsinx)

y’ = e"(Acosx + Bsinx) + €' (-Asinx + Bcosx)
= y + e* [-Asinx + Bcosx]

y” =y + &' (-Asinx + Bcosx) + €' (-Acosx — Bsinx)
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=Yy -y-y
=2y -2y
= Order = 2
Degree = 1
8. (a)
v.F =0 [For solenoidal vector]
A(y? — 22 + 3yz — 2%) N 0(8xz + 2xy) N d2xy —axz+22)
ox oy 0z
2+2x—ax+2 =0
From here, a=
9. (a)

10.

11.

Greatest rate of increase of ¢ is magnitude of directional derivative at that point.

o

Vq’|(1,72,1) ] + 6k
Greatestrate of increase = 4/12 +62 =+/37 =6.08

(b)

Probability of first item being defective,

15
P, = 50
Probability of second item being defective,
14
P, = 9
Probability of third item being defective,
13
Py = 8

Probability that all three are defective,

P = Phh=

(d)
D2+7D+12 = 0

(D+3)(D+4) =0
D= -3 -4
y = Ce¥+Ce™
(0) = C,+Cy=1
V(0) = -3C,~4C,=0
= -3C,-4C, = 0
3C,+3C, = 3
C, =3
C =4

(2xyz + 42%)i + xQZjA' + (xgy + 8xZ)/2

15 14 13 13
— XX —— = ——
50 49 48 560
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12. (c¢)
For a diagonal matrix
Ay Ay
}\‘1
Ay
ab
we know, AM
A+
2
A+ A,
min(A, + A,)
13. (b)
fAT=A"T=A-AT=1
3 41183
- == x
5 5|15
= 3|4 3
x p— — p—
5/ 15 5
3 43
—Xx+—=X—
5
= X
14. (a)
13 -2|/100 13
02 4|0 10|=|01
00 -1/0 O 1 00

10 -8]1 -3/2 0
=01 2|0 12 O
00 -1/0 0 1

10 -8[1 -3/2 0
-l01 20 12 0
00 1/0 0 -1
10 0[1 -3/2 -8]
-lo 1 0/0 12 2
0010 0 -1
1 -3/2 -8]
Al=l0 12 2
0 0 -1

vV

[\

[\

L

25
GM

JMA, =vab=5
10
10

-21/1 0 O
210 12 0
-110 0 1
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15. (b)
y ¥ .
J‘COSZQ dt — J‘ S|ntdt
0 0 t
Differentiating both sides w.r.t x
al% , )ay  d[fsint | o’
— jcost ar|-—=% = 5 f at|-
ayl s dx dx“| o ax
dy sinx?
2
cosy” - — = -2
y O’x xz o
dy  2sinx®
dx  x-cosy®
16. (b)
y
(0,3)
(-, O)K\M(& o "
Circle with radius y and
0,-3) r-axis passing through its origin
6 6 2
36 -
Volume generated = fnyzdx = _[n[ al }dx
-6 -6
6 3P
= TX2[(36-x?)dx = Z|36x - L
4 3 2 3
o
= 72munitd
17. (a)
For particular integral,
2
962 1 96 [1_D4sz
Pl = D2(D2x 4):96 2 2 T 2
+
402(1+J
4
3]
¥y
= 24 7
PPV R A = 2x°(x* - 3)
a 4x3
PI| _, = 2x22(4-3)=8
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18. (a)

jf(x)dx = 1

—oco

2 4 6
[kl + [ 2k + [ (<kx + BK)ax = 1
0 2 4

2 6
kx?

=1

2
+ 2k, +( /<2x + 6ka

0 4

g(z2 —0)+2k(4 -2) —g(a2 —4%)+6k(6-4) = 1

2k + 4k— 10k + 12k

Il
—

’
8k = 1 = k= 8
o 21 0 41 6 1 5
Mean = _'[oxf(x)dx='£§x dx+.|2.zxdx+'£(—§x +ijdx
2 6 6
BE S I I - E
83 0 4 2 ) 83 . 2 .
1 3 19 15
= —+—-—+—=3
3 2 3 2

19. (a)

x=sin k Yy =CO0S K
2 ) 2

Just by seeing, we can know that it represents a circle in x — y plane, given by
¥+ 2 =1

Given 0< k<1, whichgives0<x<1;,0<y<1

< nk T

or 0<5=3

So we get a quarter circle, when this is rotated with respect to y-axis by 360 degree, it creates a hemisphere
of radius 1.
Surface area of hemisphere,
Ag = 2nr?
= 2n(1)=2n
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20. (c)
f(y) = yPe’
() = y*(-e¥)+e x2y
= e’ (2y - y2)
Putting 7(y) =0
e’ (2y—y2) =0
e_yy(2—y> =0
y =0 or y=2 are the stationary points
Now, f(y) = eV (2-2y)+ (Zy - yz)(—e_y)
= e’ (2—2y—2y+y2)
= e’ (y2 —4y+2)
Aty =0, f0) = e®(0-0+2)=2

Since f”(0) = 2 is > 0 at y = 0 we have a minima
Now, aty=2/"(2) = e?(2* —4x2+2)

e2(4-8+2)
= 262<0
At y = 2 we have a maxima.

21. (a)
sinx cosydx + cosx sinydy = 0
Divide by cosx cosy, we get ,
tanx dx + tanydy = O
Integrating the equation,

log secx + log secy = C,
1
log——— = C
gCOchosy !
cosxcosy = C
Since it passes through (O, g)
cos(0) Cos(g) =C
1
— =C
2
= The equation of curve is,
y
COSx COSYy = 3

www.madeeasy.in © Copyright: MADE EASY
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23.
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(a)
To obtain maximum value of f(x), first f’(x) should be equated to zero.
= f'(x) = 6x°-6x-36=0
= 2_x-6 =0
= (x - ) x+2) =0
f(x) = 0 atx=3and -2
Now, f"(x) = 12x-6
f”(3) = 30>0
at x = 3, there is local minima
and f(2) = -30<0
- atx =-2, alocal maxima is observed.
(b)
Point of inter-section of the two curves are x =0, 1, -1
y
y=x
-1 y=x i
a T
r » 22T 0-(-1)" o0-(-1)* 1
— 3 — = — T = — = —
Area = :[(x x)dx = |:4 2:|1 = n 5 =
(c)
&y _
ax® y
= PPy =y (- dldk = D)
(DP-1)y =0
0?P-1 =0
D + 1
y=Ce+C e
Given point passes through origin
= 0=0C+0C,
C,=-0C, (1)
Also, point passes through (In 2, 3/4)
é In2 N2
= 7" C,é=+C,e

© Copyright: MADE EASY www.madeeasy.in
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3 2C + G
4
= C,+4C, = 15 (i)
From (i) C, = - C,, putting in (ii), we get
= -3C, = 15
C,=-05
C, = 05
= y = 05(e"—e™)
e -e"
y=73
25. (d)
fix) = 2x3-3x2-12x + 5
f'(x) = 6x2—6x—12 y
For minima/maxima, f'(x) = 0 i
6x’—6x—12 = 0
¥-x-2=0 i \ (2,|0) (3,|0)
(r+1)(x-2) =0 20 1.0 A
x =-12 i
F(x) = 12x—6 i
f’(-1) = -12-6=-18<0 = maxima
f(2) = 24-6=18>0 = minima

The function has maxima at x

=-1and minima atx = 2.

The function is decreasing between -1 and 2.

26. (b)
x2 + y2 .
z varies from 0 to 7 . y varies from 0 to Y16 — x2 ; x varies from 0 to 4.
x2+y2
4V16-x2 4
Volume = J.”dxdyd2=_[ '[ f dzdydx
0 0 0
14 1612 14 16-x2
= Z-[ _[ (x +y? dydx—ZJ.(x y+—J ax
0 0 0 0
14, ——= (16— )3
= —I x°/16 — x% + ~———"|dx
4y 3
Let, x = 4sin® x —>0to4
dx = 4 cosbdo ) %Otog
_ ‘.
Volume = — 44_[mzsin2 0cos? 000 + 4—J.n ?cos Gde}
0 3 Jo
W
_ % a2 12, % w212
TP
L 2 2
www.madeeasy.in © Copyright: MADE ERSY
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1 4 1 1 1 4% 3 1 1 1
= — 4" X=X =X =X =N+ —X=X=X=X—XT
4 2 2 2 2 3 2 2 2 2!
= %[16n+16n]=8n = 25.13 unit®
27. (d)
cly+c)? = x8 ()
Differentiating, we get
ay
2c(y+c)=L = 332
(+e)
2x° dy x°
+C - 3 2 C:
- (y+c)2 (y )dx x ( (Y+C)2J
2
= 2x ﬂ = 3x?
y+Cdx
2x( dy
= 3lax) = V+°©
2x( dy
- €= 3 (dx)
Putting this value of ‘¢’ in equation (i)
2
&(ﬂ)_y &ﬂ — X3
3\ dx 3 dx
28. (c)
6 x+4
= lim X
Suppose y Hm( o 1)
5(x+4)
LH |: x+1 }
5
= lim|| 1+—
- P
Bx+d) (. 5 )%
- Iny = Mm% 14 °
y xoe (x+7) ( x+1] 0
||m—1 is in the form of — and Iimin| 1+ — is in the form of Q9.
= (x+) oo x= x+1

Calculating the limits of both terms separately

)
1+ —
X 5(1+O)

lmS(xH) - 1@05( 1)= (1+0)

1+—
X

=5

v

We can use direct result of |irrg(1+ )" =e
1|

.. (ii)
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Eadl

. 5 |s
limin| 1+ — =
= Im n{ +X+J In(e)
=1 -.(iii)
Iny = 5(1)
= y =8
29. (c)

al?2
The matrix formed by the coefficientsis | 1 2 1
2 1 a

Determinant = 2a2-2a-4
D = Ofora=2ora=-1

(A) If D# 0, then the system will have unigue solution.

2 12
(B) If a= 2, the matrix formed by the coefficientsis |1 2 1
2 12

The rank of matrix is 2.
Considering ‘z’ as side unknown.

210
The characteristic determinantwillbe |1 2 b
210

The determinant of this is O.
The system will have infinite solutions when a = 2.

|
-
— N

(C) If a=-1, the matrix formed by the coefficients is

N —
A N =

Its rank is 2.
Considering ‘z’ as side unknown.

110
The characteristic matrixis | 1 2 b
2 10

The determinant of this matrix is 3b.
The system will have no solution if b0
For a=-1and b # 0, the system will have no solution.

www.madeeasy.in © Copyright: MADE ERSY
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30. (b)

©. 0

y = x2and y=1 intesectat (1, 1)
Small disk of radius ‘x’ and depth ‘dy’ are integrated to compute the volume
1
fnxzdy
0

1 y21 -
d: — = —
fvar-a5] 3

Volume
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