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SOLUTION

Q.1 The rate of change of the volume of a
sphere with respect to its surface area,
when its radius is 2 cm, is
Correct option: (C)

4
Volume of sphere (V) = gmr3

Surface area of sphere (A) = 4mr?

(d—A)TQ =1 cm”/cm

Q.2 A square plate is contracting at the

uniform rate 4 cmZ/sec, then the rate at
which the perimeter is decreasing, when
side of the square is 20 cm, is
Correct option: (D)

Let A, P and X be the area, perimeter and length of
side of square respectively at time ‘t’ seconds.

Then,
A= X2, P=4X

“ P=4VA

Differentiating w.r.t. t; we get

dp 1 dA

At oy/Z | dt
2 dA
X dt
9 side = 20 cm
= — x4 ...| dA
20 Tl 4cm? /sec
2
= —cm/sec
5

Q.3 The approximate value of tan 46° is (given
1° = 0.0175 radians)
Correct option: (C)

Let f(x) = tan x

s f (%) = sec’x
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C
Here, a = 45° = (%) and h = 1° = 0.0175¢

f(a + h) ~ f(a) + hf '(a)

~ tan (a) + h sec? a

~tan (a) + h

cos?a

ztan(%) +(0.0175) -
(1/2)

~1+0.035
- tan 46° ~ 1.035

Q.4 A triangular park is enclosed on two sides
by a fence and on the third side a straight
river bank. The two sides having fence are

of same lengthz. The maximum area (in

sq. units) enclosed by the park is
Correct option: (C)

Let AABC be on isosceles triangle such that
AB=AC=x
LABC=LACB=6
Draw seg AD _L side BC at point D.
AABD is aright angled triangle such that
AD = x sin 6 and BD = x cos 0
Similarly, in AACD,
DC =Xxcos 0
In AABC,
Height =AD =Xxsin 0

Base =BC =xcos 0+ xcos 0 =2xcos 0

1
A(AABC) = 3 x x sin B x 2x cos 0

:132

=5 (2 sin O cos 0)




.'112

= ?sin 20

Since, —1 < sin 2 0 < 1, for maximum value of

$2

sin 2 B, Maximum area = o5 Q. units.

Q.5 Fory = cos(m sin"'x), which of the
following is true?
Correct option: (B)
y = cos (m sin~'x) ....>0)
m
v y; = —sin (m sin”! x)-
1— 22

= 1/1 — z2y,; = —m sin(m sin~x)
Differentiating both sides w.r.t. x, we get

2 TYy s —1
vV1-z?y, — 2——m cos (m sin™ x)
v1—=«x

m

vV1—2z2

= (1 -x%) y; —xy; =-m?y ...[From (i)]
= (1-x)y;—xy; +m’y =0

Q.6 Letf:R - R be afunction such that
f(x +y) =f(x) + f(y) for all x,y € R.
If f(x) is differentiable at x = 0, then which
one of the following is incorrect?
Correct option: (D)
f(x +y)=1f(x) + f(y) forall x,y € R
Putting x = 0 and y = 0, we get
f(0) = £(0) + f(0) = f(0) =0
F0+h)~ 140)
h

= £(0) = hm-";’i} A0

fall

fath)=71x)
h

Now, f '(0) = lim
di—ll

S (X) = lim

H—ll

_ um_f'{.r '}+_f'{h]—j'{,r}

H—ll jljl

= £'(X) = lim? E:‘} = £/(0) ...[From (i)]

fall
= f(x)=xf'(0) +c
But, f(0)=0
L.c=0
Hence, f(x) = xf '(0) for all x € R
Clearly, f(x) is everywhere continuous and
differentiable and f '(x) is constant for all x € R.

Hence, option [D] is incorrect.

7 /1 —si d
Q Ify=cot‘1 ﬂ , the n—y:
1+sinz dz
Correct option: (C)
_1( 1—sinz )
y=cot |\ ——
14 sinx
2
cos 5 —sin & )
= cot! )2
smm

COS 2

w
1 COS sin

m|a M|i~3

cos 2 + sin
1—1:aL1r1z
1+tan%

(g
(T

. 1<1+tan§)
(5
A

= cot™ -1

1l~tanZ

=1

=tan

tan 7 L 4 tan %
— tan s tan

2

(G (2 + 2))

7T+l‘
VIR
dy 1 1
S
dz +2 2

Q.8 The function f(x) = 2x3 + 15x> + 36x + 18
is increasing in the interval
Correct option: (C)
3 2

f(x) = 2x3 + 15x% + 36x + 18

S f'(x) = 6x2 + 30x + 36

For f(x) to be increasing,

f'x)>0

=x?+5x+6>0

=>x+3)(x+2)>0

=X € (—00,—3) U (-2, o)

Q.9 The position of a point in time t is given
by x = a + bt—ct?, y = at + bt?. It’s
resultant acceleration at time t in seconds
is given by
Correct option: (D)

We need to find the resultant acceleration,

which is the magnitude of the acceleration given

by,
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. <d2m d2y>
Vectord = | —, —
dt? ° dt?
x=a+bt—ct?
dzx
— =b-2ct
dt
Pz
—=-2C
dt?
y =at + bt?
dy
—— =a+2bt
a  °
d2
Ly
t2

Acceleration vector @ is given by,

G = (-2c, 2b)
= [ = y/(~20)? + (2b)?
=V 4c? + 4b?

= |d| = 2V/b? + ¢2 unit/seconds?

Q.10 The derivative of

1(\/l+w2—1>
tan —— w.r.t.

i

1— 222

_1(233\/1—9:2) .
tan — Jatx=0is

Correct option: (B)

Lety:tanfl H—mZ_l
T
Putx=tan 0
_ - V1+tan?6—1
. y=tan
Y tan 6

¢ secl — 1
=tan
" tanf
¢ 1 —cosf
=tan
" sinf
2sin? £
=tan! S
2sin £ 5 CO8 %
0 0
y=’can_1 tan — | = —
2 2

Differentiating w.r.t. 6, we get

dy 1

a9~ 2
Letz = tan _—
1 — 222
Putx=sin 6
) tan 2sin#v/1 — sin?
. Z=tan
1—2sin%0

tan- 2sinfcosd
cos 20

- tan-! sin 26
cos 260

= tan_l(tan 20)
wz=20

Differentiating w.r.t.\, we get

dz 5
de

Q.11 The radius of a circular plate is
increasing at the rate of 0.01 cm/sec,
when the radius is 12 cm. Then the rate
at which the area increases is

Correct option: (B)

dr
— =0.01 cm/sec
dt

Now, Area(A) = 2

Differentiating w.r.t. t, we get

dA ) dr
a
=2mn(12)(0.01)
=0.24n
. The rate of increase in area is 0.24m sq. cm/sec.
2
Q.12 3 23 23 d’y
If y = cos — , then — is
y 5 sin 5 12 i

Correct option: (C)

, 3 , 3
y = cos 7— SlIl —_—

2
= y = cos 3x ....(0)
dy
S ——=-3sin3
I sin 3x

Page 4 of 22



d2
d—g: —9 cos 3x
T
d2
- d_xé’:_gy ...[From (i)]

Q.13 The law of motion of a body moving

1
along a straight line is x = EVt’ x being

its distance from a fixed point on the line
at time t and v is its velocity there. Then
Correct option: (C)

1 oDy = t=>2dm_ +td'v
=V =V a " dt
dz dv dv  dv
2 dt dt? di

But acceleration (f Y
u l = —

dt
d
=>2f=f+t—f+f
dt
df
=—=0..["t#0
dt [ ]

= f = constant

Q.14 The maximum and minimum values for
the function f(x) = 3x*—4x3on [- 1, 2]
are
Correct option: (C)

f(x) = 3x* — 4x3

Sof(x) = 12x3 — 12x2

LxX(x=1)=0=>x=1,0

Now f "(x) = 36x% — 24x

£7(1)=12>0
£7(0)=0
f(1)=3-4=-1
f(-1)=3+4=7

f(2)=48-32=16
~. Maximum at 2 and Minimum at 1 and
Maximum value is 16 and Minimum value is —1.

2

d
Q.15 If x= 2at2,y = at4, then d—gat t=2is
T

Correct option: (C)

x = 2at® andy = at*

dx
——=4at an

dy 3
d — =4at
dt a

dt

SY_ dt 2
dx dz
dt
oy 4, 1L L
dz2 " dx 7 dat  2a
<d2y> 1
dz® ) 41— 20

Correct option: (A)

2
Lety=tan_1(1—> ="tan! (—
Tt -

Put x =tan 6 = 0 = tan 'x

v — tan-l ( 2tan 0
Y 1-— tan?0
= tan (tan:20) =:20.= 2tan ! x

LAy 2
Cdr d4a?

2.3 !
Q.17 Iff(:c):sinl(l_l_gw),thenf <§>

equals

Correct option: (A)

f(x) = sin ( 2:3 > — gin~] <_

1492
Put3*=tanf=0= tan_1(3x)

. ( 2tan 6 )
" f(x) =sin

1+ tan?6
= sin_l(sin 20)
=20

" f(x) = 2tan” {(3%)

1
———— -3"log3
1+ (3%)

1

1+ (3%)

) =2

5 - 32 log3

1
Ex/glogfi =\/§log\/§

_ tanz+tcotzx dy
Q'18 Ify " tanz—cotz ’then de

Correct option: (D) -2 tan 2x sec 2x

1
tanz

_ tanzfcotz _ tanz+
Y= tanz—cotxz
_ _ lttan’z

- 1—tan?z

tanxz—

_1
tanz

= —sec2x
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dy _ d
— = —sec2z tan2z. - (2z)

= —2sec2z tan2z

Q.19 If the function f(x) = ax> + bx?> + 11x - 6
satisfies the conditions of Rolle’s

) , 1
theorem in [1, 3] and f (2 + \/3) =0,
thena+b=
Correct option: (A)

Since f(x) satisfies the Rolle’s theorem,
f(1) = £f(3)

Satb+5=27a+9b + 27
7.26a+8b+22=0

S 13a+4b+11=0...(I)

1
Given that f’ (2 + —>= 0
V3

f'(x) = 3ax® + 2bx + 11

)

3a(2+ %)2—1—%(2—# %) +11

=a(2x/§+1)2+4b+2—b+11

V3
2b
= (13a 4 4b+11) + 4v/3a + —
V3
12 2b
=0+ L ...[From (i)]
V3
. 12a +2b 0
V3
S 6a+b=0...(i)

Solving (i) and (ii);we geta=1,b=-6
Sa+b=-5
Q.20 The approximate value of square root of

25.2 is
Correct option: (B)

Let f(x) = vz
1
2Vz

Here,a=25and h=0.2
s fa)=f(25)=+v25=5

) =

and f'(a) =£'(25) = b = —

2425 10

Sf(@a+h)y~f@+hf'(a
. 5+(0.2)<%>

~5+0.02
"V 25.2%5.02

Q.21 The combined equation of the tangent

and normal to the curve xy = 15 at the

point (5, 3) is
Correct option: (B)

Given equation of curve is

xy =15
Differentiating w.r.to x, we.get
dy ry=1
X dz y=
L% _ Y
dx T
dy “3
At(5,3) — =—
(3,3) dz 5

Slope.of tangent = =

5
Slope of normal = 3

Equation of tangent at (5, 3) is

-3
y=3=—(z-5)

=3x+5y-30=0

Equation of normal at (5, 3) is

y-3=2(5)

=5x-3y-16=0
. Combined equation is
(3x +5y—30) (5x—3y—-16)=0

= 15x2 + 16xy — 15y% — 198x + 10y + 480 = 0

Q.22 The function f(x) = sin*x + cos

increasing in
Correct option: (B)

f(x) = sin®x + cos*x

3

i) = 4sin>x cos X — 4cos°x sin x

2

= 4sinx cos x (sin“x — C052X)

= —2sin 2x cos 2x
= —sin 4x

.~ If f(x) is increasing, then f '(x) > 0
i.e.,, —sindx > 0= n <4x < 2n

Page 6 of 22

Iy is



o T
= —< x< —
4 2

T —T

Q'23 If f(x) = Cot_]- <l

equal to
Correct option: (A)
Put X*=tan 6 = 0 = tan"! (x¥)

tan?0 — 1
. _ -1
" 1 = cot ( 2tan 0 )

= cot™! (—cot 26)
=11 — cot™!(cot 20)
Sf(x) =m—20 = - 2tan"'(xY)
ST = 2 . XX(1 + log x)
1 + z%

() —=—— 1 (1+0)=-1

(=17 10+0)
Q.24 d’y

) IfeX(x+1)=1,then —=
dx?

Correct option: (D)
x+tl)=1=¢e=

1
wy=lo (ﬁ)

=y =-log (x + 1)
dy 1
" dx z+1

Cdy 1 =)
" dax? (z + 1) 41

_(dy\? .
= <%> ...[Fromu(i)]

z+1

(D)

Q25 The function f(x) = log x —

increasing for all

Correct option: (A)

f(x) = log x — mz—ii—v2
o f i) = 1 (z+2)(2)—22(1)
N PRIE
1 4
Tz (z +2)2

T+ 2

) ,then f' (1) is

x2+4

z(z + 2)?
x2 44
Fi)= ——
=1 z(z + 2)?

" f'(x)>0forallx>0
Hence, f(x) is increasing on (0, o).

Q.26 Iff(x) =
sin~ ! 2z + cos ! 1 -2
i , X
1+ 2 14 22

€ (1, ), then f '(x) =
Correct option: (D)
Given f(x) =

sin ! 2@ + cos; * 1%
in —
1+ z? 1+ 22

Put x = tan @,

= 0 = tan"1x

LX) =

) 1< 2 tan 6 ) 1(1—tan29>

sin —— ) +cos _—
1+ tan? 6 1+ tan?6

= sin_l(sin 20) + cos_l(cos 20)

=20+26
. f(x) =40
- f(x)=4 tan™lx
f'(x) =
=7 g

asin x + b cosz

Q.27 f(x) = is decreasing

csin x +d cos x

for all x, then

Correct option: (B)
asinx + bcosx

f(x) =

csinx + dcosx

f(x) will be decreasing, if f '(x) <0

1

W [(esina + deosz)(acosz + bsinz) — (asinz + beosz)(ccosz + dsinz)] < 0

=

. . . . . 2 .
acsinzcosz — besin® ¢ + ad cos® & — bdsinzcosz — acsinzcosz + adsin® x — becos® ¢ — bdsinzcosz < 0

=
ad(sin2 T -+ cos’ m) — bc(sin2 T + cos’ ac) <0
= ad-bc<0

Q.28 The approximate value of log;(998 is
(given that log;ge = 0.4343)
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Correct option: (D)

Let f(x) = | log, @
e =10 =
x B10% log, 10

e

= (logye) (logex)

= 0.4343(logex)

On differentiating w.r.t. x, we get

0.4343
f'(x) =

Letx =998=1000-2=a+h
* a=1000,h=-2
f(a) = £(1000)
= log1((1000)
= 3log110

v f(a)=3
Also, f (@)= f '(1000) = 0.4343
1000

=0.0004343
f(a + h) ~ f(a) + hf '(a)
. log;((998) ~ 3 — 2(0.0004343)
~ 2.9991314

Q.29 The function f(x) = 3x* + 16x3 — 30x% +
10 is increasing for
Correct option: (B)
f(x) = 3x* + 16x> — 30x% + 10
£(x) = 12x3 + 48x% — 60x
For f(x) to be increasing, f '(x) > 0
= 12x (X2 +4x—5)>0
=>x(x+5x-1)>0
X € (=5, 0) U (1, )
f(x) is an increasing function for

x € (-5,0) U (1, o)

Q30 Ifx=a(t< 1),y=a(t+ 1), then % =
Correct option: (C)

Given, x = a( — %) ..(1)

andy=a(t + 1) ...(ii)

Squaring (i) and (ii), then subtracting we get,

oy = al(—4) =y — X2 = 4a?

Differentiating w.r.t. x, we get

dy — dy _
2)/%—2)(—0:%—5

Q.31 If P is a point on the segment AB of
length 12 cm, then the position of P for
AP? + BP? to be minimum is such that
Correct option: (D)

Let d(AB) = x

" d(BP)=12-x

Let f(x) =AP?+ BP?
=x2+ (12 - x)2
= 2x% - 24x + 144
L fx)=x2—12x+ 72
f'(x)=2x-12
For maxim, minima,
f'x)=0
=2x-12=0
=>x=6
Also, f"(x)=2>0
Hence, f(x) is minimum at x = 6.
i.e., P is the.midpoint.of AB.

1
Q.32 If y =sec’l ( \/5—_'_) +sin~!
vz —1

e =

vV + 1

Correct option: (A)

=m/2
dy
So—==0
dz

dy
, then the value of — =

Q.33 LetS = {t € R/M(x) = |x — | (eX - 1) sin
|x| is not differentiable at t}, then S is
Correct option: (A)

Differentiability at x = m:

L.h.lim
|m—h —7r|(e"r’h‘ — 1) sin|r — h| =0
“a —h
=0
R.h.lim
_ |mr+h—m|(e™" —1)sin|r+ K| -0
“am h
=0
Differentiability at x = 0:
L.h.lim =
i |—h —x|(el"™" — 1) sin| — k[ — 0 0
h—0 —h
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|h — 7| (el — 1) sin |h| — 0
R.h.lim =lim =0
h —0 h

The function f(x) is differentiable at x = 0, m.

= Set S is an empty set.

Q.34 20 is divided into two parts so that the
product of the cube of one part and the
square of the other part is maximum,
then these two parts are
Correct option: (C)

Letx+y=20=y=20—-x ...(I)

and x?’y2 =z

=>z=x (20—x)2 =7 = 400x> + x> — 40x*
dz

—~ =1200x2 + 5x* — 160x°
dz

For maximum or minimum,
dz 0

dz

= 1200 x* + 5x* — 160x3 = 0

=x=12,20
2

d°z 3 2
—— = 2400x + 20x° — 480x
dx?

(dzz> = 5760 <0
da? ) 1y

.z is maximum at x = 12.
From (i),y=20-12=28
. The parts of 20 are 12 and 8.

Q.35 The abscissae of the points, where the
tangent to curvey = x3— 3x*> —9x + 5 is
parallel to X~‘axis, are
Correct option: (D)

d
y=x3—3x2—9x+5=>d—z=3x2—6x—9

d
Since the tangent is parallel to X-axis, £= 0

=3x°-6x-9=0=>x=-1,3
Q.36 The abscissa of the points, where the

tangent to the curve y = x3-3x2-9x+5
is parallel to X-axis are

Correct option: (C)
d
y=x3—3x2—9x+5=> S 3x% — 6x -9
dx

Since the tangent is parallel to X-axis, %— 0

=3x%2—6x-9=0

=2x=-1,3
d2
Q.37 Iy = cos T — s?nm then d_;é _
cosx + sinzx dy
dz
Correct option: (B)
_cosx —sinz B 1—tanzx
Y cosz+sinz 1-+tanz
sy=tn (I - z) )
=tan|— — o .1
Y 4
. W sec? (W )
. — == — — =z
dx 4
d2
d—;; =2 sec? (— — a:) . tan (% -z
d2y
dz? _ _
5, - —2tan (— — :1:) =-2y ...[From
dz
@]
Q:38 1— (logz)”

If f(x) = cos !

, then f '(e)
1+ (logz)? ]

Correct option: (B)

1— (log m)2]
1+ (logz)?

f(x) = cos!

Put log x =tan 0
=0= tan_l(log X)
1 — tan® 0]

f(x) = cos 1| ————
) {1—|—tan20

= f(x) = cos ™ (cos 26)
= f(x) =20
= f(x) = 2tan"(log x)

Differentiating w.r.t x, we get
f'(x) 2 d 1
X)= —— - —logx
1+ (logz)? dx
2

x [1 + (log m)2]

2 1
f'(e) = =—

e(l + (log 6)2)
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ay
dx?

Q.39

If y = (tan™! x)? then (x* + 1)? +

2x(x% + 1) % =
T

Correct option: (B)
y = (tan™! x)?
. dy 2tan'z
Ydr 1 + 22

d
- (1 +x%) =2tan"" x
dx

dy 9 d*y 2
So—= (2x) + (1 + =
dw(x) ( X)d:c2 1 + z2

dzy
dx?

dy

= (x% + 1)? +2x(x* + 1) o 2

d
(tanw+m2)’ then _y —

dx

Q.40 y=logz.e

Correct option: (C)

tanz+z?)

y = logz. el

. dy
" dzx

e(tan z+z?) (tanz+2?)

1 d
= .—+logx-e — (tanx +
x dx

x2)

_ e(tanz+z2)_l+ logx e
X

(tanz+z2)(sec2 X+ 2X)

1
:e(tanm—i-xZ) |:_

= + (sec2 x + 2:1:) log x]

acosx — bsinzx
Q41 Ify=tan ' { - } , then
bcosx+ asinx

dy
dz

Correct option: (C)

tan 1 acosz — bsinz
y =tan .
bcosz + asinx

Puta=sin0and b = cos 0

=0 =tan ! <%)

_ tan- sinfcosz — cosfsinz
- y=rtan : ;
cosfcosx +sinfsinx

sin(6 — z) }

=t -1
Cystan {cos(ﬁ—w)

=>y= tan_l{tan(e -x)}
=y=0-x

=>y= tan ! (%) —-X

Differentiating w.r.t. x, we get
W
dx
Q.42 In the mean value theorem, f(b) — f(a) =
(b-a)f'(c),ifa=4,b=9and f(x) = /z,
then the value of c is
Correct option: (D)

f(x) = vz
S fa)=v4=2 f(b)=+/9=3
£ = 57
b) — fla) 342w 1
f'(c):f(;—i():9—4:€
11 25
" 2\/623:(2:?:6.25

Q.43 If Mean value theorem holds for the
function

f(z) = (xz —1)(z — 2)(z — 3),z € [0, 4]

then the values of c as per the theorem

are

Correct option: (B)
fX)=(x-1)(x-2)(x-3)
fH=4-1)4-2)4-3)
f4)=6
f(0)=(0-1)(0-2)(0-3)=-6

" Using LMVT
oy F4)—f(0) _ 6—(-6)

PO~ —¢ "~

=3 ..»0)

Now, f(x)=(x—1) (x—-2) (x—3)
=x>_6x2+11x-6

() =3x%—12x + 11

f'(c)=3 ...[From (i)]

=3c2-12c+11=3

=3c2-12c+8=0

2
_ 12+ /48 :2i2\/§ o 2

6 3 V3

=3

=cC

Q.44 The length of the perpendicular drawn from
the origin on the normal to the curve
z? + 22y — 3y® = 0 at the point (2, 2) is

Correct option: (C)
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x2+2xy—3y2=0

Differentiating w.r.t. x, we get

d d
2X+2y+2x—y—3<2 —y> =0

dz dzx
d
= (x—-3y) ﬁ;x—y
L4y ey
T dr x — 3y

Slope of the normal at (2, 2) is
—1

(%) e

. Equation of the normal at (2, 2) is
y-2=-1(x-2)
=>x+ty=4

=1

Length of perpendicular
0+0—-4

= 2\/§ units
V2

NG

Q45 Iy = log;(log, z), then 4L =
Correct option: (C)
y = logs(log; x)

_ log(log;z)
~ log 5

= logl = [log (log z) — log (log 7)]

Cdy _ 1 1 )
de — Tog 5 \ zloga

Q.46 The minimum value of f(a) = (2a®= 3) +
3(3-a) +4is
Correct option: (D)

f(a) = 2a%> —3a + 10

=f'(a)=4a-3=f"@)=4>0
For minimum value of f (a),

3
flay=0=a=>
(@=0=a 1

3
.. f(a) is minimum at'a = 1

_ 3\ _/3)’ 3 ~
S [f(@)]in = f(Z) _2<Z> - 3(2) + 10=

71

8

Q.47 Sides of a square are increasing at the
rate 0.5 cm/ sec. When the side is 10 cm
long, its area is increasing at the rate of

Correct option: (C)

VA, ds
Codt T dt

dA 2
Tl — =2x10%x0.5=2x5=10 cm*“/sec
dt 10

Q48
3cos (§ + z°) — 4dcos®(§ + z°))

Correct option: (C)
3 cos (% + aco) — 4cos3(% + :c"))

—

d

[~ (4 cos® (% z°) — 3cos(§ + 2°))]

:%( cos (% —|—x)) [ cos 30 = 4 cos>
C

Q.49 Suppose the cubic x3 — px + q has three
real roots where p > 0 and q > 0. Then
which one of the following holds?
Correct option: (C)

Let f(x) = x> — px + q. Then,

f'(x)=3x*—p

A5 (45)

The signs of f '(x) for different values of x are as

shown below:

I.|1 II]\

R E

—o0

Since f '(x) changes its sign form positive to

negative in the neighbourhood of —4 / %

So, —/ g is a point of local maximum. Similarly,

X=4/ g is a point of local minimum.

Q.50 The approximate value of 5%%! is
where (log.5 = 1.6095)
Correct option: (D)

Let f(x) = 5%

S f'(x) =5log 5

Here,a=2 and h=0.01

—
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- f(a + h) ~ f(a) + h £'(a)

~f(2) + 0.01 f'(2)

~ 52 +0.01 (5% x log 5)

~ 25 + 0.01 (25 x 1.6095)
~ 25.4024

Q.51 If 0 denotes the acute angle between the

2

curvesy=10—x2andy=2+x ,ata

point of the intersection, then [tan 0] is
equal to
Correct option: (A)

y =10 — 2 ...(0)

y=2+ x> ..(ii)

Solving (i) and (ii), we get
y==6

From (i),6 = 10 — 2® = & = +2

Differentiating (i) w.r.t. x, we get
d d

CR YR (—y> =4
dx dx (—2,6)

Differentiating (ii) w.r.t. x, we get

&y =2z = 4y =—4
dz dzx (~2,6)

4— (-4
tan@z‘ ( )‘:‘8

‘ =(|tan | = bl
1+4(—4) —15 R

15

Q.52 Derivative of log (sec 0 +.tan 0) with

T,
respect to sec 0 at @ =— _is

Correct option: (B)
Let y = log (sec O +tan'0) and z = sec 0
dy 1

— = ——— - (secftan 8 +sec? f) =
dd secO -+ tanf (sec 6 tan sec” 9)

sec 0
d
and d_; =secO tan 0
dy
dy a5 sech 1

=cot 0

dz % secOtand tand

dy 71'
— = t_zl
(dz>e—g © 4

Q.53 If
2z 1+ 22
| -1
Yy = sin <1+x2>+sec (1_$2>

d
then the value of d_y atz = V3is
x

Correct option: (A)
2x 1+ 22
| -1
= sin + sec
Y ( 1+ x2 ) ( 1— 2 )

Put x=tan 0 = 0 = tan lx

) .1 2tanf 1
- y=Ssin m + sec

( 1+ tan?6 )
1 —tan?6
= sin~1(sin 20) + sec_l(secze)

=20+ 20
= 40

="4tan"x
dy 4

dee 1+ 22

At,x=\/§

dy_ 4 B 4 B
dr 21 -
T 1+(\/§) +3

Q54 1t £ (x) = cot™? (,/hs—gg> ,0<x<I,
then f’ (%) is
Correct option: (D)

Since, 1 —sin 0 = (sin 9 _ cos i)2 and1+sin

2 2
= (sin% + cos %)2

Sf(x)= cot‘l(—COS 7 sng )

T B €T
cos 7+sm 5

_ t_l cot 5—1
- o 1+4cot &

1

f'(x) =
t'(5)=z
Q.55 2 3_.2 dy
: Ifad+x“)=xandy—-x"=a thend—
x

atx = 1lis

Correct option: (D)
Leta(4 + x2) =X
x

=a=

4+ x2
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da  (4+2°) —=2(0+22)

dz (4 4 22)?
da B 4 — g2
dx (4 + 582)2
Y- x3 = a2
Differentiating w.r.t. x, we get
dy 2 da
— —3x"=2a. —
dr X dz

= —— = + 3z
dz (4 + m2)3
dy) 2x3 381
= e — —|— 3 = —
(dm (e=1) (5)3 125

2
Q.56 Lety=t2+3andx =t1"+ 7.5, then %
is
Correct option: (C)

dy _ 11 dz _ 9
o =12t andﬂ—mt

dz 5 1060 25¢8

GBy_ 6y .d_ 12t 1 _ 6
Q.57 If f(z) = z - *™), then f(z) is

Correct option: (B)
fl@)=xe =

L f(x) = x 0TI (D) AT =R X (1)
= X1=%) (x— 2x? +4)
For f(x) to be increasing, f '(x) > 0
= eX1-% (x2 2x? +1)> 0
=>x-2%+1>0

=222 —x-1<0
= 2x+1Dx-1)<0

1
=z c {—5, 1}
For f(x)to be decreasing, f'(x) <0
=>2x+)x-1)=0
=r € (—oo,—%] U [1, 00)

Q.58 The radius of circular plate is increasing

at the rate of 3 cm/sec. The rate of

change of the circumference is

Correct option: (B)

dr_3
dt

Now, circumference (C) = 2nr

(3)=6n
The rate of increase in circumference

= 6 cm/sec

Q.59 The approximate value of (1.002)300

using differentiation is
Correct option:(B)
Let f(x) = x>0
(%) = = 300829
Here, a = 1"and h = 0.002
f(a) =4(1) = (1)°%%= 1 and
f'(a) = £4(1).# 300 x (1)%%2 = 300
"\ f(@=+.h) ~ f(a) + hf '(a)
" (1.002)°90 =1+ (0.002)(300)
=1+06
5 (1.002)3%0 =16

Q.60 If f(x) = 3x3 + 2x% f'(1) + xf""(2) + """ (3)
then f(x) =
Correct option: (B)
f(x) = 3x3 + 2:2F (1) + x£ "(2) + £ "'(3)
LX) =9 AP+ Q) ...(3D)
fr)=18x+4£'(1) ...(ii)
) =18  ...(iii)
. £"(3)=18
Substituting x = 1 in equation (i), we get
f'()=9+4f'(1)+£"(2)
L3 +E'(2)=-9  ...(iv)
Substituting x = 2 in (ii), we get
£7(2) =36 +4f'(1)
=7f' (1) =-45 ...[From (iv)]

From (iii) and (iv), we get
—45 72
f')y=——,1{"2)= —
St0)=— "=
Substituting values of f '(1), f "(2) and f "’(3) in

given equation, we get

f(x) = 3x> + 2x? <_T45) + x<772> +18
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1
= (21x3 - 90x? + 72x + 126)

2 2
Q.61 T —y" dy _
If logyo <a:2 T ) 2, then T

Correct option: (A)
2 2
7Y
lo — =2
Bio < z? + 3 )
2?2 — o2

=10?
3}2 + y2

=

= x> —y?> =100 x* + 100 y?
= 99x% + 101y> =0

Differentiating w.r.t. x, we get

d
99(2x) + 101 <2yd—y> =0
XL

dy 99x

dm 101y

Q.62 1If f(z) = cos 'z, g(z) = €"and

_ W(z)
h(.’E) - g(f(m))’ then h(.’I)) -
Correct option: (A)
f(x) = cos™! x
g(x) = e*
h(x) = g(f(x))
eCOS 193
h'(X) — ecos’lm . —1
V1— 2
h/ 1:) ecos’lw % \/1—%1:2 1

Q.63 Let g(x) be the inverse of the function
f(x) and f '(x) =

equal to

7 + 17> then g'(x) is
Correct option: (C)
Since g(x) is the inverse of f(x).
- fog(x) = x
= 4 [fog(0] = 4 ()
= f '[g(x)] g =1
W g(x)=
@) = ngwen)]
=g()=1+[gNP

Q.64 Ifx=a(1-cos0),y=a(d-sin 0), then
d2
da?

Correct option: (C)
x=a(1-cosB)andy=a(d—sin0)

dr | dy

@—asmeand 0 a(1 —cos 0)

dy % ~a(l—cosf) 2sin2§
dx ‘é—z asinf 2sin %cos%
dy

-2 —tan —

dx any

Again differentiating w.r:it.x; we get
d*y 1 ,0 @b
a2 W

5 0 1

1
P) 2 ~ asin @

cosect
2a:cos? (%)
Q.65 Ifforx € (0, ), the derivative of tan™
( ffg/f:; ) is /z* g(x), then g(x) equals
Correct option: (B)

1 (6 3
Lety = tan™! (lw;/_) = tan~ [6””—2&2]
1 - 3m2)

-1 2 x 31%
= tan 1 - <3z%>2
3
=2tan! 322

. dy _ 2 3 1 _ 9
LSS = 42 .3 x 2 =9
prs 337 3 o) X T2 1+9m3\/5
1+(3$2)

Comparing with /zg(x), we get

80 = T

Q.66 If x =sec O —cos 0 and y = sec" 0 — cos"
0, then
Correct option: (A)

2
(22 +4) (ﬂ) =n%(y* +4)

‘fi”; =secOtan 6 +sin O
and

d _ _ :
= = nsec" '0.secOtand — ncos" 0. (—sin)

= nsec™@tan 6§ + ncos™ 10sin

Lody ﬁ_ nsec"@ tan §+ncos™ 10sin §
Cdx T [ sec O tan O+sin 6
dy _ n(sec"@+cos"0)
dr —  gecOtcosf
- <ﬂ> _ n?(secf+cos"0)’
dz T (secO+cosb)*
_ n?[(sec"@—cos™0)*+4sec™fcos™ ]

(
(

sec §—cos 0)*+4 sec f.cos §
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n*(y*+4)
z24+4

- (¢ +4)(%)2 =t (7 +4)

Q.67  If the curves 4> = 62 and 9x2 + by

2 — 16 intersect each other at right
angles, then the value of b is

Correct option: (D)
Let the given curves intersect each other at P(x,
y1)-
y2 = bx

Differentiating w.r.t. x, we get
d d 3
dz dr ), 0

9x2 + by? = 16

Differentiating w.r.t. x, we get

18x+2b £=

dy 9z,
= _ e ———
Since the given curves intersect each other at right
3 —9$1
angles, | — =-1
(0 by

27%1
= =

by%

1

9
=b=3 [y} = 6]

Q.68 The displacement of a particle at time ‘t’

is s = t3 — 4t2 25t, then the velocity of the
particle at t = 2 sec. is
Correct option: (C)

3

s =15 —4t% — 5t

ds
Differentiating w.r.t. t on both sides, we get T = 3t?

— =3%x(2)°-8x2-5
dt t=2) @)

. velocity = —9 units/sec

Q.69 The diameter of a circle is increasing at
the rate of 1 cm/sec. When its radius is ©t

cm, then rate of increase of its area, is

Correct option: (D)
dD

dt

2
A=T[r2=n 2
2

dA 7D dD X (2n)

=1 cm/secandr = mcm

2

_— ey 1 ey
a2 dt 5 0T
The rate of increase in area = 1> cm?/sec
d2
Q.70 If x = atz,y = 2at, then — =
dy?
Correct option: (A)
x = at?
Cdz 9at
at °
y = 2at
d
'-z%-=2a (i)
dr 2at dr
dyw. 2a dy
d (de\ d ®
dy \ dy d
d’z _dt
dy* dy
dx 1 . )
o d_y2 = 24 ...[From (i)]

Q.71 The area of a rectangle will be maximum
for the given perimeter, when rectangle
isa
Correct option: (C)

Let x and y be the lengths of two adjacent sides of

the rectangle.

Then, its perimeter is P = 2(x + y) ....(i)
P -2z
2

=>y=

Area of rectangle, A = xy

P —2x Px — 222
:X p—
2 2

. dA P-4z d’A

L = d —_9
dz 2

For maximum or minimum,

dA

=~ =0

dz
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=P =4x
= 2x + 2y =4x ....[From (i)]

=>Xx=y

d*A
S| — =-2<0
( dx? >zy

Hence, the area of a rectangle will be maximum

when rectangle is a square.

d
Q72 yfx=acos 0, y = b sin 0, then d_y=
T

Correct option: (A)

x=acosBandy=bsin0

d d
d—:;:—asineand d—z=bcose
Cdy % bcos 0 b
. d_: . = _—.0: —_— COte
r 2 asin a
Q.73 ?

d
Ify= log(m +Va?+ a2) , then 29 s
dz?

equal to
Correct option: (D)

y =log (:1:~|— m2+a2>

dy 1 ( 1 )
S (14 —22
dr 74+ V22 + a2 2vVa? + a?

ﬁﬁ_ 1 X\/a:2+a2+:1:
dz g4+ /22 + a2 Vimedt 42
dy 1

= < =
dx V2 + a2
dy -1 .2 —
Py byt ==
dr 2 (22 + a2)?

Q.74 The derivative of cot ! x w.r.t log(1 + xz)
is
Correct option: (C)

Letu=cot ! xand v = log (1 + x2)

u=cot_1x

du_ -1

dr 1+ x2
V=log(1+x2)

dv 1 d

- — — (1 2
dx 14 22 . :E( -l—m)

dv 2z
de 14+ 22
du -1
Now o _ & _ T2 _ 1
dv 4y 22 92p
dx 14+z2

Q.75 For every value of x, the function f(x) =

1.,
5_3315

Correct option: (A)
f(x) =57
log.5

() ==5log, 5=~ —

= f'(x) <0 for all x

i.e., f(x) is decreasing for all x.

1—
Q.76 If y = sin=1 ( X ), then By _
I

Correct option: (A)
Put x =tan 0 = 0 = tan"'x

{ ) _1(1—tan29) in-1(cos 26)
Sy =sin_{ ———— | =sin""(cos
1 + tan26

=%in! (sin (% . 29))

s s
=5—26=5—2tan_1x
Ldy 2
U dx 1+ 22
Q.77 If
cos ¥ —sin ¥ y 1—¢
z=log, | —5——— |.tan 7 =
cos 5 +sin 5 2 1+ ¢t

. Then (y;),_, has the value
2
Correct option: (B)

cos% —sin%
x=log, | ———~
cos% —|—sin%

1 —tan &
=>eX:—
1+ tan ¥
X _ E_E) [ T _
=e tan(4 5 ...(0) .tan4 1

Differentiating w.r.t. x, we get

o2 (7 )

Page 16 of 22



= ﬁ = _2exco52 (E — 2) =>X2y2 = 2 ...(i)
dx 4

2 Differentiating both sides w.r.t. x, we get
d
Whent= =, 22y G+ =0
2 = X2y g_Z: _Xyz
11 =xly L =Xy
tan= = 2 =x3y L=_p ...[From (i)]
2
2t
1 Q80  1f tan x = 5 and siny = — >
2 3 P
Y.
then the val f —
Ly_T en the value o da;ls
2 6

y - Correct option: (A)
Substituting — = —in (i), we get ) 2t . 2t

2 6 Given: tan x = ——, siny =

1—1¢2 14 ¢2
X = tan— =2 — V3 \
12 Putt=tan 9,0 =tan "t
dy - - 2tanf A 2tand
. tanx= —————— andsiny= ————
<d_> =-2 (2 — \/g) COSZﬁ 1< tan20 J 1+ tan20
XL t:%

tan x =tan 20 and-sin y = sin 20
=x=20andy =20

. y:X

Ay

1 N =
2

:_2(2—\/5)(\/5\751>2

A CIOE

1

Q.81 A particle moves so that the space
Q.78 A bullet is shot horizontally and its

. . oo described in time t is square root of a
distance S cm at time ¢ second is given

quadratic function of t, then
by S =1200t- 15 t2, then the distance
covered by the bullet when it comes to

Correct option: (C)

s=vVat? +bt+c

the rest, is

. _ds 1 2at + b
Correct option: (B VT a9
orrect option: (B) dt 2 /s +bt+e
s = 1200t — 15t
ds _ 2at+b
Velocity (v) = i 1200 = 30t T 2
When bullettopped, == 0 leration = % = &
R acceleration = —- = —

en bullet stopped, — d2 dt

o= 40 2s(2a) — (2at +b) - 24

Hence, required distance 452
= 1200(40) — 15 x (40)2 = 24000 cm

_das—2(2at+0) (2a2t;rb)

Q-79 IfX2+y2=t+%andx4+y4=t2+£iz, 452

3, dy _
then x°y —*=
Correct option: (B)
Xy =t+ %
Squaring on both sides, we get
4
X4+y4+2X2y2:t2+ t_2+4

=>(t2 + ;%)+2x2y2=t2+%2 +4

3 4a.8>

— (2at +b)?

453

4a(at® + bt + c) — (4a’t? + 4abt + b*)
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_ 4ac — b?
43
- acceleration varies as —
S
Q.82 Ify=(xlog x)°8 (%€ then L —
Correct option: (A)
(zlog m)log(log #) { Zlogz
+ log (log ) (% + mk}gm )}
y = (xlog X)log (log x)
Taking logarithm on both sides, we get
log y = log (log x)[log x + log (log x)]
Differentiating w.r.t. x, we get

[log z + log (log z)]

7+ i = gz llogx + log (log )] + log (log )
1 1

(; + zlog x

= dy

dx
_ log(l
= (x log x)'o8(log ) { TToz z

+loglog ) (1 + =) }

Q.83 The point on the curve y? = 2(x — 3) at
which the normal is parallel to the line y
-2x+1=0is
Correct option: (D)

[log  + log (log z)]

V2 =2(x=3) ...%)
Differentiating w.r.t. x on both sides, we get

dy
2y£ =

dy l

dr Yy

Slope of the normal:= _d—y =y
dr

Slope of the given lineis 2

Since the normal is parallel to the given line
L y=-2

From (i), (<2)% = 2(x — 3)

=2x=10

=x=5

". Co-ordinates of the point are (5, —2).

Q.84 The minimum value of f(x) = sin x(1 +
Cos x) is
Correct option: (A)
f(x) = sin x(1 + cos x)
= sin x + sin x CoS X

. . 1 ..
S f(x) = sin x + 5sin 2x

" f'(x) = cos x + cos 2x = 2 cos 5 cos 3;

f(x) 0= cos 5 —Oorcos?’;—o
7

w
8

Lz
"2
™

X =TOr X £}

_m
—20F

Il

f"(x) = —sin x— 2 sin 2x <0, only when x = %
.. The maximum value of function is at & ”
C (T f V3 _ 3\f
CE(E)= (A 5)=E x 5=

2

Y.
is equal

Q85 (a + bz)e* =z, then z°
dz?

to

Correct option: (B)
(a+bx).er =z
Y x
- a+ bx

] x
A
T Og(a—i—bx)

= log x —log (a + bx)

Differentiating w.r.t. x, we get
Tyl _ 1 b

x2 z a-+bx

dy o1 b
X YT (az a+ba:)

SX— —y= ...(0)

Again, differentiating w.r.t. x, we get
dy dy dy (a+bz)a— ax(b)

Tder T dr  do (a + bx)?

d’y a a’

dz?  (a+ bz)?

=T

i d?y z?a?

dx? (a + bx)?

3d2 azx 2
dz? a -+ bx

dy _( dy ’
3 _ .
. Va2 + 25 d
Q86 Ify:log w ’then_y =
Va2 +25 -z dzx

Correct option: (C)
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log z+ Va2 +25 y V2 + 25+
y=10
Va2 +25—¢x vz 4+ 25+
2
<x+\/m2+25>
=y =log

25

=y=2log ‘a:+\/a:2+25‘ —log 25

=
dy _ 2 [1 MU S
dx (m n m) 2va? +25

(233)} —0

dy 2($ + \/W)

= — =

@@ (24 Va+2B)VaT+ 2

I
de /22 4+ 25

Q87 Ify=tan! (\/ z? + y2) + cot™!
Y] dy
2 2 s th — =
( Tty ) en dx

Correct option: (B)

Given: y = tan~ (\/ 2 + y2> + cot™L
(V)

= z [ “tan 'z + cot rx = 1}
y 5 L =%
ﬁﬂzo

dx

Q88 Ify= tan-l(—”tf‘l) > theny " (1) =

Correct option: (A)

Given, y = tan ! (—%)

Put x = tan 0, then 6 = tan"! x

. 1 1+tan26—1
= tan (L
1— cosf

= tan ! ( sec 61 ) = tan ! <T9> = tan !

tan 0 sin 0
. 29 cos 6 )
1— cos 0\_ -1 2sin”g - -1 LA
( pr— )—tan (—2 - = tan (tan 2)
_0_1 -1
=395= 2tan X
o1
2(1+=?)
_ 1
y=+

Q.89 Astone is dropped into a quiet lake and waves
move in circles at speed of 10 cm/sec. At the

instant when the radius of the circular wave is

15 cm. how fast is the enclosed area
increasing?
Correct option: (D)

Let r be the radius.

r
Then, — = 10 cm/sec

dt

Area=A=mr

dA dr

= —— =2m(15)(10 ["r=15cm]
.
" n(15)(10) ...['"'r cm

=300n cmz/sec

Q.90 If the line 9x — y ~ 14 =0 is tangent to the
curve y = ax3 + bx,+ 2 atpoint (2, 4),
then
Correct option: (D)

Point (2, 4) liesion the curve y = ax® + bx + 2

S 4=8a+2b+2

S da+bs1l ()

Also;slope of tangent at (2, 4) is equal to slope of

line9x—y—-14=0

= g—ng

S3ax’ +b=9

Atx =2,

3ax4+b=9

=12a+b=9 ....(ii)
Solving (i) and (ii), we get
a=1,b=-3

Q.91 A man of height 1.7 metre is moving
away from a lamp post at the rate of 2.7
m/sec. If the height of the lamp post be
4.25 metre, then the rate at which the
shadow of the man is lengthening is
Correct option: (D)

A
P
425
C x Qv B
dy _
o =27
From the figure,
z = Ity
1.7 ~ 4.25
X = 2y = dz — 2 dy

37 @ T3 @
- Required rate of length of shadow

_ dx _—
=0 =1.8m/s

Page 19 of 22



Q.92 If the radius of a circle is increasing at a
uniform rate of 2cm./sec. The rate of
increase of area of circle at the instant
when the radius is 20 cm, is
Correct option: (C)

d
Given, d_:: 2 cm/sec, where r be the radius of

circle and t be the time.

Now, area of circle is given by A = nr?

dA
= —=21n.20.2
dt

dA 9
. —— =80 m cm*/sec
dt

.. The rate of change of area of circle with respect
to time is 80  cm?/sec.

1-— 3
Q'93 Ify = tan_l ﬂ , then @:
sin 3x dx

Correct option: (D)
1 — cos3z >

Given:y= tan ™" -
sin 3z

Q.94 The minimum value of f(x) = a®cos’x

b?sin’x if a® > b?, is
Correct option: (A)
f(x) = a®cos’x + b%sin’x
f'(x) = 2a%cosx(-sinx) + 2b%sinx - cosx
= —a’sin2x + b%sin2x
= sin2x(b2 - a2)
For maximum minimum,
f'x)=0

= sin 2x (b2 - a2) =0 ...[since b? — a2 #
0, a?>b? Given]
=sin2x=0

=2x=0o0r2x=mn
T

=x=0o0rx= b
Now, f"(x) = (b% - a?) 2cos 2x
= 2cos 2x (b2 - a2)
£(0)=2x 1 x (b*—a?)
=2(b%-a?)
i, f"(0)<0
. f(x) is maximum at x = 0

Minimum value of f(x)is
2 2
f (g) =a2(cos %) +b2<sing>

= b2

Q.95 The sum of two natural numbers is 16.
Their product is maximum if the
numbers are
Correct option: (A)

Let x and y be two natural numbers such that

X +y = 16 and the product is xy.

xy = x (16 —x) = 16x — x? = f(x)

(X)) =16 -2x

LX) =-2

Roots of f'(x) = 0,

ie,16-2x=0,i.e.,x=8

f'8)=16-16=0

.. f is maximum when x =8,y = 8

.. The product is maximum if x =8,y =8

e d
Q.96 If y =ei+? | then 4
dzx

Correct option: (A)

22

y =e 1422

dy 22 d z?
— =—et+z? — —
dz de \ 1+ 22

[(1 +2%). (2z) — 22 (0 + 2@]

— e1+a? |
(1+a2)”
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Q.97 Let C be a curve given by y(x) =1 +
3
vVidxr — 3, x> 1 If P is a point on C,

2
such that the tangent at P has slope 3

then a point through which the normal
at P passes, is
Correct option: (A)

yx)=1++v4zx -3

dy 4 : 2
dr 24z —3 Az —3
2 2
= — = —
Vizr -3 3
=x=3
" y=4
. Equation of normal is
-3
y—4=—(z—3)

2

=2y-8=-3x+9
=3x+2y-17=0

. Option (A) i.e., (1, 7) satisfies above equation.

Q.98 If f(x) = x> — 10x? + 200x — 10, then
Correct option: (C)

f(x) = x3 — 10x% + 200x — 10

= f'(x) = 3x*> — 20x + 200

For f(x) to be increasing f '(x) > 0

= 3x? — 20x + 200 > 0

20 200 _+100. . 100
:3(:32—?9; 3 9 9>>0
10\% 500
=3 [:(J?——-?;-> + —15-} >0
10\? 7500
=3 (a:——-?;—> -+ —E;— >0

Always increasing throughout real line.

) wt

14+V1+ 22
241 + z2

Q.99 Differentiation of

tan_l H—ZE2_1
X
-1 is

Correct option: (B)

Let u =tan™ ! [
T

\/1—}—:1:2—1]

1—|—\/1—|—a:2‘

and v = cos S —
\/ 241 + 22

Put x = tan 0, then 6 = tan~! x

_ 4| V1+tan?6—1
. u=tan
tan 6
_1 |secd—1
=tan - | ———
tan @
1
= tan"! [—Cosof _ 1]
sinf
cos 0
_1[1—(5050]
=tan = | —~——
sin 0
24in? £
=tan_1 PR 2 7
251n5c0s5
_1< 0) 0
= tan tan — |= —
2 2
tan !z .
u= 5 ...(0)
1 ¢1+\/1+tan29
vV = COS
24/1 + tan?46

/1+secl
2sect

_COS_l ﬁ —ﬁ
= cos 5 =3

1

tan " x

2

v =

...(ii)

From (i) and (ii), we get

u=v
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Q.100 The function f defined by
flz)=(x+2)e " is

Correct option: (C)
f(x) = (x + 2)e™*
i) =e¥—e ¥ (x+2)=—F(x+1)
For f(x) to be increasing,

—eXx+1)>0=2e*(x+1)<0

=x+1)<0
=>x<-1
. ox € (—oo,-1)
. The function is increasing in (—oo, —1).
. For f(x) to be decreasing, —e™ (x + 1) <0
=>e*(x+1)>0
=x+1>0
=>x>-1
=x € (-1, o)
. The function is decreasing in (-1, o).
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