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DETAILED EXPLANATIONS

1. (d)

For function to be differentiable i.e. continuous

f(O7)

lim f(x) = lim f(x)

x—0" x—0"

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

= ||m X =
0 (Bp-x 3 3
. tan@Bp+Nx  (Bp+1)
oY) = lim
© Ot 2x % Bp+1)
_ tan(3,0+1)xx3p+1_3,0+1
x—0" (3,0+ 1)x 2 2
For function to be continuous,
3p—-1  3p+1
3 a 2
. 5
By solving, we get, p = 3
2. (b)
We have y = €' (Acosx + Bsinx)
y’ = e (Acosx + Bsinx) + e (~Asinx + Bcosx)
= y+ e* [-Asinx + Bcosx]
y” =y + e (-Asinx + Bcosx) + €' (~Acosx — Bsinx)
=YY -y-y
=2y -2y
= Order = 2
Degree = 1
3 (a)
% = e x ety
d
eT); = e*xdx
b  a
¥0)=0
- o= a1
~ |b a ab
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4, (a)

v.F =0 [For solenoidal vector]

o(y? — 22 + 3yz — 2%) N d(8xz + 2xy) N 0(2xy —axz+22)
ox oy 0z

2+2x—-ax+2 =0

=0

From here, a=2

5. (a)

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

Vo = (2xyz+429)i + x°Z + (XPy + 8x2)k
V¢|(1,72,1) = ] + 6k

Greatestrate of increase = /2 162 = /37 = 6.08

6. (a)
3 75|« 6
5 aly] = o)
(3 75 6 ]
-6 45 90|
R, « R, + 2R,
(3 75 6 |
|0 195 -78]
19.5y = 78
or y = -4
3x+ 75y = 6
3x+7.5(+-4) = 6
3x = 36
= x = 12
X 12
MEH
7. (b)
Iimln(;ix) (9 indetermine formj
=0 g 1 0
Applying L’ Hospitals rule
Iim—lng+5x) = fim—2_ -2
=0 g’ —1 x>0 (1+5x)7e’™ 7
8. (b)
Probability of first item being defective,
15
7 50

Probability of second item being defective,
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14
P, = —
249
Probability of third item being defective,
13
P, = —
S 48

Probability that all three are defective,
50 49 48 560

9. (a)
Given, x = b(2 — cosb), y = b(sind + 0)
g _ bsin®
go = bsing,
ay
a0 - b(coso + 1)
dx _ dx/do_  bsing
dy  dy/de b(cose+1)
2bsin(e).oos(e)
2 2 0
= e =tan(§J
bXQCOSZ()
2
10. (b)
RAT) = 05
Probability of getting tails exactly 6 times is
6 2 7
8C4(0.5)°(0.5)° = o
11.  (b)

©,3)

Y
.

(-6, 0) (6, 0)

Circle with radius y and

(0.-3) x-axis passing through its origin

o, 2 (36-4°
Volume generated = f ny“dx = J‘ L dx
‘6 ‘6

nx28 5 i x36
- [(36 - x*)dx = | 36x -
4 2 3

= 72munitd
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12.  (d)
IF = Jr®ex _
Solution of differential equation,
yxIF = [IF-f(x)-f(x)ax
yx e = fef(x)-f(x)-f'(x)dx
Let flx) =t
f'(x) dx = dt
yxe = [é -t
yel = tel-el+ ¢
y =t-1+ce'l
logly+1-1t = -t+ ¢
log[y+ 1-7fx)] + flx) = ¢
13. (a)
For particular integral,
1—D—2 2
2 4
PI = nggg -9 L % =
(D" +4) 4D2L1+DJ
4
-]
2
= 24 =
x* X 2/.2
= 24 A _
PI {4)(3 7 x“(x =3)
PI| _, = 2x2%4-3)=8
14. (b)
utx, y) = 2x(1-y)
ov ov ou au
dv = —dx+—ady = ~——dx+—0d
Y axxayy ayxaxy
dv = (2x)dx + 2(1 - y)dy
V=2x>+2y-y’+cC
15. (a)
_[f(x)dx = 1

6

2 4
[kxclx + [ 2k + [ (=kx + BK) v = 1
0 2 4
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2 6
kx?

4
> 2/<x|2 +(
0

—kx

2
+ GKx]

K

4
K e
—(2
5

2k + 4k— 10k + 12k

8k

Mean

16.

Let

. X
sin—
2

y
—cosidx
2 2

17.  (b)
(2y — 3x)dx + xdy
@2,

dx x

IF

Forx =0,y=0
= 0
= c
Forx =2,

yx 22

—O)+2k(4—2)—§(62—4

=1

2)+6k(6-4) = 1

1 k=
— "3
[ oo = (12 d 12,3 o
_J;x(x) —J(;g x+J‘ x x+.[ 5" +4x
2 4 6 6
A R I o <E
830 422 834 24
1,3 13,15 _4
3 2 3 2
/2 /2
'[ \/1+se0xdx=J. 1
0 0 COSx

J-n/2\/1+cos)c e [ JV2cos(x/2) o

0 Jcosx O J1-2sirf(x/2)
t X = O, t=0

U

at 2 2
IM 2\2at

0 [ 2t2

1 wWe 1) et
2sin (\/51‘)‘0 =2sin (\Ex\@] 2sin”'(0)

ox 2 _n =314
2

2
eI;dx =e

3_[x2dx =x°+c

2| 2
ﬂxzx

O+c
0

23

2
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18. (c¢)
4C,-4C, - 4C; - 4C, B 4dx4x4x4
52C, (52x51x50x 49) / (4x 3x 2x 1)
B 4><4><4><4><3><2= 256
52x51x50x49 270725
19. (a)

x—sinn—k —cosn—k
=S 5 Y =08 5

Just by seeing, we can know that it represents a circle in x — y plane, given by

X+ =1
Given 0< k<1, whichgives0<x<1;,0<y<1
nK T
O<s—x<=
or 5 =5

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,
As = onr?
=2n(1)=2n
20. (c)
f(y) = ye”
F(y) = ¥y (-6 )+e” x2y
= e (2y—y2)

Putting '(y) =0
e"y(2y—y2) =0
e’y(2-y) =0
y =0 or y=2 are the stationary points

Now, f(y) = e” (2—2y)+(2y—y2)(—e’y)

e"y(2—2y—2y+y2)
= e’ (y2 —4y+2)

Aty =0, (0)

e?(0-0+2)=2

o Copyright: MADE EASY
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Since f”(0) = 2is > 0 at y = 0 we have a minima

Now, at y = 2f"(2) = €7 (22 ~4x2+2)

= e2(4-8+2)
= 262<0
At y = 2 we have a maxima.
21. (a)
pe™
P = =
X!
Ax<3) = FA0)+ A1)+ A2)
0,1 1,1 2 -1
_ we’ ue” wue
0! 1l 2!
2
e* et 2e*
As umean) = 6.8
2
1+6.8+(6'§ ] 20.92
= =——— =0.034
Ax<3) 5o 897.85
22. (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,

COSxCOS Y
cosxcosy = C

Since it passes through (O, %]

cos(0) COS(%] =C

y
— = C

2

= The equation of curve is,
;
COSx COSY = —
X COSY 5

23. (c)
Px) = x>+x+2

It has a real root at x = —1
= Px) = x*-x®+x2-x+2)(x+ 1)
Now, x* — x3 + x2 + x + 2 will give other 4 roots
To find roots,
= Xr—-x34x2-x+2
= Bh-D+xx-1)+2

0
0
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24.

25.

26.

= x(x+1)x-1)+2 =0

In the above expression, x° + 1 is always positive. So, either ‘x’ or ‘x — 1’ should be negative in order to
satisfy the equation.

For x > 1, both (x) and (x — 1) are positive and,

For x < 0, both (x) and (x — 1) are negative

. x should lie within 0 and 1 in order to have real roots.

Asxe (0, 1)
= [x] < 1
= x2+1] < 2, ]x]<1and|x-1 <1

. The product of these three will be less than 2 and hence, no real value of ‘x’ can satisfy the equation
x4-x3+x2 -x+2 =0
. The equation will have four imaginary roots apart from one real roots.

(a)
1= [sec®0db = [seco.sec?6cb
= seco[sec? 6ab - [tane(secotans)ab
= secOtan - [ tan’ 6secodb
= I = secotano - [(sec?6 - 1)secoad
= secotand - [sec®0ab + [ secocd
= [ = secOtand -7 +/n|sech+tan6|+c
N I = %secetane+%ln|5ece+tane|+c
b = l+l—1
arb=575"
(c)
J.IEE’ = Ix2y2dx+y.dy
C C
For curve C, y? = 4x
and 2y dy = 4dx
= 'l.lEJf = I;x2(4x)dx+2dx
= [(4x® +2)dx = 264
0
(a)
To obtain maximum value of f(x), first f/(x) should be equated to zero.
= f'(x) = 6x°-6x-36=0
= ¥-x-6=0
= x=-3)(x+2) =0
f'ix) =0 atx=3and -2
Now, f”(x) = 12x-6

f”(8) = 30>0
at x = 3, there is local minima
and f"(2) = -30<0
s atx =-2, alocal maxima is observed.
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27. (b)
1 d 2
Length of curve = fo 1+(d—xJ ay
y
Curve: 3x% = y8
. dr _ 3
ay 2
1 3y
Length = J'O,f1+7dy
1 p1
= EJ‘O\/4+3ydy
|
1 (4+3y)*"°
2 §><3
2 0
y
= 5(7\/7 -8)
28. (b)
Point of inter-section of the two curves arex =0, 1, -1
y
y=x
-1 y=x3§
y

Area = T(xs—x)dx = [i—ﬁ}o = O_(_1)4 _O_(_1)2 _1
- L4 2, 4 2 4
29. (a)
(x+1)ﬂ+1 = 2¢eV
X
ay
=L = -y _
= (x+ )O’x (2ev-1)
ay dx
= — - ==
(e =1)  x+1
ed _ dr
= 2-¢" 7 x+1
= —log(2-¢eY) = logx+1)+c
= x+1(2-eY = k
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30. (c)
ad?y
a? =7
d
= s —=D
= PPy =y [ 0 J
(D°-1)y =0
-1 =0
D= +=1
y=0Ce+Ce*
Given point passes through origin
= 0 = C1 + Cz
C,=-0C, (i)
Also, point passes through (In 2, 3/4)
3 In2 —In2
= 1" C,e“+C,e
3 = 2C1+&
4 2
= C,+4C, = 15 (i)
From (i) C, = - C,, putting in (ii), we get
= -3C, = 15
C, =-05
C, = 05
= y = 0.5 (e"—e*x)
e -e"
Y= 72
EEEE
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