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SOLUTION

Q1 Ifu-=log (\/:r:— 1— \/a:—i—l) and

d
v—\/m—|—1+\/:c—1then—u:....

dv
Correct option: (D)
u = log (\/x—l—\/x—l—l)
du 1

1 < 1 B 1 >
Ve—1—+vz+1\2y/z -1 2vVzr+1
1 (\/m—l—l—\/m—l)

Ve—1-vz+1 2vz? — 1
1
CovzEo1
v=vz+1l+vz—1

dv 1 1

- = +
dr  2\/z+1 2z —1
Vz—1++Vz+1

2vz? -1
du 1 -1

dv @ frel4r+1 v

- log (1 dy _
Q.2 Ify=(xlogx)"°8(ogX) then = =
Correct option: (A)

(‘IE 10g m)log(log ? { Tlogz

1 1
+ log (log m) (? + zlogz ) }
y= (x log x)lOg (log x)
Taking logarithm on both sides, we get
log y = log (log x)[log x + log (log x)]

Differentiating W.LL. X, we get
1 dy _

y  dz zlog T
1 1
(; + z log x)

= dy

dx

[log z + log (log z)]

[log x + log (log x)] + log (log x)

Maths

= (x log x)'o8(og ) { TTog Z

+ log (log x) (% T2 ligw)}

1\” d
Q3 Ify = <1 + —) then Y
€

[log z + log (log )]

dx
Correct option: (A)
1 T
= (1 + —)
x
Taking logarithm on both sides, we get

1
log y = x log <1+;)

Differentiating w.r.t<'x, we get

1 d 1
L N TR PN
Y dx x 1+%
1
Lz

=:ol ﬂ—l 1+1 !
Y de 08 ) 1+ =z

1 1
[log(l—i— ;) — 1+a:}
Q4 Iff(1)=3,f'(1) = 2, then - {log f(e* +
2x)}atx=01is
Correct option: (C)
Lety= % [log f(e® + 2z)]
f(e’”1+2:v) 2= f(e” + 22)]
f'(e® +2z). L (e + 2z)

" e ””+290)
_ F(e*+2z)(e"+2)
s a
_ 23 _
CWx=0= Far = 5 = 2
2.3% 1
Q5 f(z) = sin~*! ( 1 +39x ), then f (5)

equals

Correct option: (A)

2.37 2.3
f(x) = sin~* < 5 > = sin~! —32
1497 14 (37)
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Put3*=tanf=0= tan_1(3x)

" f(x)=sin ! (M)
1+ tan?6

= sin_l(sin 20)
=26
" f(x) = 2tan” (3%

1
V() =2———= -3"log3
1+ (3%)

1 1 1
f'<§> =2'—2 - 32 ].Og3
1+(3%)

1
= 5\/§10g3=\/§log\/§

Q.6 The slope of tangent to the curve
z=1t>+3t—8 and y=2t> -2t -5 at
the point M (2, -1) is
Correct option: (A)

x=2andx =t +3t-8

L2 +3t-8=2

L2 +3t-10=0

=t=2o0r-5

y=—landy=2t>—-2t-5

S22 -2t-5=-1

200 -2t-4=0

=t=2o0r-1

.. t = 2 satisfies both equations correspending to

co-ordinates of point M.

Hence, t =2
d
Now, o = 4t — 2
gz — 2t +3
d;

Cdy G 4t

dt — dz T 2¢+3
Att=2,
ﬂ: 4x2-2 = ﬁ
de ~ 2x243° 7

d
Q.7 1f ey = x, then 2 s
dx

Correct option: (D)

e_y-y:X
=)e_y:£
Y
=)e)’:£
T

Taking log on both sides, we get

y =log y —log x
Differentiating w.r.t. ‘x’, we get

dy l1dy 1
dx ydr =z
-Vdy 1
y dr x
By
de z(1-vy)

Q.8 The minimum value of function f(x) = 3x*
—8x3 + 12x% — 48x + 25 on [0, 3] is equal to
Correct option: (B)

f(x) = 3x* — 8x3 + 12x%> — 48x + 25

Sof(x) = 12x3 — 24x% + 24x — 48

=12(x% - 2x% + 2x — 4) = 12[(x— 2)(x*> + 2)]

For maximum or minimum of f(x),f'(x) = 0

= 12[(x—2)(x* +2)]1 =0

=>x=2.

Now, f "(x) =12(3x% — 4x + 2)

S E()=12(12-8+2)=72>0

.. f has minimum at x = 2 and the minimum value

isf(2) =48<64 +48-96 + 25=-39

Q.9 Iff(x) = |x — 2|, where x € [0, 4], then the

Rolle’s theorem cannot be applied to the
function because

Correct option: (C)
x—2 .ox>2
&)=l —21= {7(x72) . ox<2
f(x) is continuous at every point in [0, 4]
f(0)=2-0=2andf(4)=4-2=2

S f(0) =1(4)
f'x)=1, x=2
f'(x)=-1,x<2

f(x) is not differentiable at x = 2.
Hence, Rolle’s theorem cannot be applied.

Q.10 The equation of tangent to the curve y =
cos (x +y) where —2n < x < 2m and which
is parallel to the line x + 2y = 0, is

Correct option: (B)
y=cos(x+y)
dy

dy

—Z = _gj 1+ =2

12 sin (x +y) ( +dm)
dy

Y _ o ay
Tr sin (x +y) —sin (x +y) I

: dy .
“ (I+sin(x+y) =— =-sin(x+y)
dx

dy  —sin(z+y)
dr  1-+sin(z +y)

-1
Slope of line x + 2y = 0 is -

Page 3 of 14



Since the tangent is parallel to x + 2y = 0.
-1  —sin(z+y)
2 1+sin(z+vy)

= 1+sin(x+y)=2sin(x+y)
=sin(x+y)=1
s

=>x+_y=§

=y =cos (x +y) = cos <%>=0

=)y:0
. point P (W 0)
. 1 = J—

p 9"

Equation of tangent at (%, 0) is

=>4y =-2x+m

=2x+4y-n=0

Q.11 A manufacturer can sell x items at the
price of X (330 — x) each. The cost of

producing x items is X x* + 10x — 12
How many items must be sold so that his
profit is maximum?
Correct option: (A)
Given:
The selling price of one item = X330 —x)
The selling price of x items.=.X (330 — x) x
The cost price of x items =3 (x2 +10x — 12)
We need to maximize profit
Profit = SellingPrice = Cost Price
= (330 — x) %= (x2eh.10x — 12)
=330 x—x° — X2 A0x + 12
Profit = 12 + 320x — 2x°
Let f(x) = 12 + 320x — 2x°
= f'(x) =320 — 4x
For maxima, f '(x) =0
=320-4x=0
=x =280
£7(x)=—4
£"(80)=-4<0

= f is maximum at x = 80.

Q.12 The derivative of

tan ! <\/l+m—\/1—x> is

Vi+z+41—2

Correct option: (B)
Vitz—+V1l-=z
Vitz+Vl-z

Lety = tan ! (

1
Putx=cos20=0= Ecos_lx

.+ y=tan! V14 cos20 — /1 — cos 20
V1 + cos 20 + /1 — cos 26

V2 cos 0 ++/2sin 0
~tan-l 1.— tan#
14 tan@

= tan ! [tan (% — 9)] = %—9

tan-l (\/icosé?— ﬁsin@)

. 1
. — — —COS X
J 2

T
4

Differentiating w.r.t. x, we get

ST Y= -
de 2 \V1—22/) 2V1— a2

Q.13 The two parts of 100 for which the sum
of double of first and square of second
part is minimum, are
Correct option: (B)

Let one number be (100 — x) and then another is x.

Therefore f(x) = 2(100 — x) + x*> = x*> — 2x + 200

LX) =0=22x-2=0=x=1

Here f "(x)=2>0

Therefore function is minimum at x = 1.

So the numbers are 99 and 1.

Q.14 The equation of the normal to the curve

w:9+sin0,y:1+cosﬁat0:gis

Correct option: (B)
x=0+sinB,y=1+cosB

d
d—z:1+ 0s9,d — —sinf
dy
dy b —sin6
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7T+ . T 1+7T 1+ T 1
= — m— —= —_— = _ =
x= o +sing 5 Y cos 7

.. Equation of the normal is
—1
(y—l):—(:z:—l—£>

dz o=1

™
~1 =1( —1——)
y-D=1(z 5
2x—-2y—-n=0

d
Q15 1fy=f(x2+2)andf’ (3)=5, then d—zat

x=1is
Correct option: (C)
y=f(*+2)
dy ,
T =f'(x*+2).(2%)

(ﬁ) =f'(12+2).2x1)
dr ), _ 4

=f'(3).2=52=10
Q.16 If z is real, then the difference between

the greatest and least values of

22 —z+1 .
—is
24+xz+1
Correct option: (B)
2
¢ —z+1
Lety =
Y 2+z41
oW
dx
(2+z+1)2z—1)— (22 —z+1)(2z + 1)
(22 +z+1)2

2 _
=>dy_ 2z° — 2

dz (2 + o+ 1)2

For maximum or minimum,

dy

dx
=2x2-2=0
=>x=-1,1

d?y  4(—2*+3z+1)
dz? z2+z+1

d2
Atx=-1, d_3;< 0, the function will occupy
x

maximum value.

f(-1)=3
d*y o
Atx=1, ) > 0, the function will occupy
x

minimum value.

1
f(l) :g

1
Maz.value — Min.value = 3 — — = §

3 3

d2

Q.17 If x2 +y2 =1, then h “ad
dy?

Correct option: (A)

— = ...

....(i)

Differentiating w.r.t. y, we get
d*z 1lm(1) —yz—z]

2

dy? x
r dzx
=1 Yy
22
[z —yx (L
=_1 4 2( z)] ...[From (i)]
x
- 2
Y K>
22
(2t
23
1

=—— ..[¥ x? +y? =1 (given)]
x
Q.18 The angle between the curves xy = 6 and
xzy =12is
Correct option: (A)
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Solving xy = 6 and x2y =12, we get
x=2,y=3
. Consider, xy = 6

=)y:_
i

I
dz x2

m_(dy) -6 -3
1=\ 5. T4 T o
dx at =2 4 2

Now, x2y =12

. my — My
Using, tan 6 = ‘

1+mg-my

_ mi; —ma
= 0 =tan 1‘

1+ m;-mo
S +3
1+ (3)(-3)

= tan ! (i>
11

Q.19 If Mean value theorem holds for the
function
f(iII) = (l‘ - 1)(w - 2)(33 - 3)737 € [074]

= tan‘1

then the values of c as per the theorem
are
Correct option::«(B)
f)=(x-1) (x=2) (x-3)
fAH=(@-1)(4-2)(4-3)

f(4)=6
f(0)=(0—-1)(0-2) (0-3) =6
" Using LMVT

vn J4)—F0) _6-(-6) _
Q= =7 -3
=3 ..()

Now, f(x)=(x—1) (x—2) (x —3)
=x3-6x*>+11x—6
() =3x2—12x + 11
f'(c)=3 ...[From (i)]

=3c2-12c+11=3
=3c2_12c+8=0

_l2Evas 2V, 2
6 3 V3

=C

B ksinz + 2coszx

Q2 1t f(z)

- is strictly
SInx + Cos

increasing for all real values of z, then

Correct option: (D)
£ x) = ksinz 4 2cosx

sinx + cosx

Differentiating w.r.t.x, we.get
fr(x)=

(sinz + cosz) x (kcosz — 2sinz) — (ksinz + 2cosz) X (cosz — sinx)
2

(sina + cos z)

(ksinz cos zé~ 2sin’ z + keos® z — 2sinz cosz) — (ksinz cosz — ksin® z + 2cos’z — 2sinz cos z)

(sinz + cosz)”

(k—2)sin’z + (k — 2) cos® z

(sinz + cos z)?

(k — 2)(sin® z + cos® z)
(sinz + cosz)’
k—2

(sinz + cos z)*

fr(x)=

function f (x) is strictly increasing ...[Given]

(x>0
k—2
5 >0
(sinz — cos z)
=k-2>0
=k>2
L Y
Q.21 If + =0, x #y, then
Vi+z 1+y

dy
1+x)2-==
A +x)°—
Correct option: (B)
z Y
_|_
Vitz /1+y

o a(VIT7) +o(vIFE) =0
- o(VTT9) = +(1T3)
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Squaring on both sides, we get
=X (1+y) =y’ 1+
=2 +12y =2 + P

- S JE-
= X% —y? = —xy(x )
> (x+y) = —xy

_ —X
=>y_l—i—:/n

Differentiating w.r.t. x, we get
@ B —(14+2)(1)+=z

de (1+ z)?
N
dz (14 z)?

dy 2
— (1 + =1
= I (1+Xx)

Q22 pfx)=1+x) (1+x) (1 +x* 1+xP), thent
‘=
Correct option: (D)
y=1+x 1+ @ +xHa+x3 ..
Taking ‘log’ on both sides, we get
log y = log(1 + x) + log(1 + x2) +log(1 + x4) +log(1 +
8
x")

Differentiating w.r.t. x, we get

1 dy 1 2z 4z 8"
——= = + + +
yde 14z 1+4+22 1+74% 1-+728

...(>i0)
Atx=1,(i)=>y=16

iy (2 fapn2 2,8
= —— = — - —_ —_ =
W=\ ). . 2 22"

120
Q.23 Let §(x) be the inverse of the function

f(x) and f ' (x) = ﬁ , then % d(x) is

Correct option: (D)
Given

1) = d(x)
SN0 = £ (0]
= x = f[p(x)]

Differentiating w.r.t. x, we get
= 1=1{'1¢MX)] §'(x)

"(x) = 1
AR

S 0w = @)= 1]

L+(¢(x))’

¢'(0) =1+ (9()°

Q.24
The derivative of every even function

Correct option: (B)

Let f(x) be an even function and f’(z) be its

derivative.

As the function is even hence f(z) = f(—x)

Differentiating on both sides w.L.t. x we get,
f(z) = —f (—z) which satisfies the definition of

odd function.

d
Q25 1fx=aces*@,y=asin*0, then d_z at0

Correct option: (A)
x=acos*@andy=asin*0
d

d—z = —4acosfsin O

d
and d_z = 4asin®6 cos 0

Cdy % B —sin%f

2
o = = = —tan“0
dx % cos26

dy) 2(37r) 2
—= = —t ) =—(-1)=-1
(dib (0:3_71) an 4 ( )

Q.26 x sinz cosz
Iff(x)=|2> tanaz —z°|, then
2x sin2x 5z
(
lim f(z)

z—0 T

is equal to

Correct option: (B)
x sinxz cosz

fx)= |22 tanz —a°

2r sin2z 5z
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1 sinxz cosz
. f(z)=|2¢ tanz —a3

2  sin2x 5

x Ccos T cosz||x sinx —sinz
z?  sec’z —z3||z? tanz — 32
2x 2cos2z 5 ||2x¢ sin2x 5

1 sinxz cosz||1 cosx cosx

t
2 % —2% ||z sec’z —z3

2 sin2x 5¢ | |2 2cos2z 5z

1 sinz —sinz
r tanz — 32
2 sin2zx 5

/ 1 0 1(j1 1 1{j]1 0 O
C . f(x)
. lim 2 1 0/|l0 1 0|0 0 O

z—0 X
2 0 0/|12 2 0|12 0 5

=-2-2+0=-4.

Q.27 The value of a for which the function f(x)
= a sin x ++sin 3x has an extremum at x
= Tis
Correct option: (D)

_ . 1 .-

f(x) = asin x + 3sin 3x

=f'(x)=acosx+ %3C083X

= f'(x) = a cos x + cos 3x

=f' (%) =acos ¥ +cosn=4%-1

=5-1=0

=a=2

Q.28 The equation of tangent to the curves x =

T
asech,y=atan@at 0= — is

Correct option: (C)

T
Ate—g,
T 2a d ) T a
x=asec —= ——andy=atan — = —
6 V3 6 V3
a4y 2
dy - asec’d = = cosec 0
dr ‘é_z ~ asecf tanf  sinf

) dy —cosecz—Z
\dz oz 6

. 2a  a \.
.. Equation of the tangent at { —, — | is
\/— \/—

o3
=2z —y=13a

Q.29 The equation of the horizontal tangent to
the curvey = e + e is
Correct option: (D)

y=e+e* (i)

T

0 X —X

=>e2x=1

=x=0
Substituting x.= 0 in (i), we get

y=e0+e0=2

22 d
Q'30 Ifvy= T2 th —y =
y =€ 5 en dr

Correct option: (A)

22

y=e 1422

dy £ d z?
— = e lt+z JR—
dx dr \ 1+ 22

(1+ 22). (2z) — 2. (0 + 2z2)
(14 22)

22

= e 1422 .

22

2x e 1+22

(1+22)°

Q.31 Let P(x) be a polynomial of degree 2,
with P(2) =-1, P'(2) = 0, P" (2) = 2, then
P(1.001) is
Correct option: (B)

Let P(x) = ax’ +bx+c
= P'(z) =2ax+b

=>P"(x)=2a
P"(2)=2a
=2=2a
=a=1

P'(2) =2a(2)+b
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=0=4a+b
=0=4(1)+b
=>b=-+4

P(2) = a(2)? + b(2) + ¢
=-1=4a+2b+c
=-1=4(1)+2(-4)+c
=c=3

" P(x)=x2—4x+3

= P'(z)=2x-4

x=1.001=1+0.001=a+h

Here,a=1, h=0.001
P(@)=P(1)=1-4+3=0

!

Pa)=P(1)=2-4=2
. P(1.001) ~ 0 + (0.001)(-2) ~ —0.002
dy

Q.32 y= tan_l(sec X + tan x), then Ie =
x

Correct option: (C)

y = tan_l(sec X + tan x)

1 1 sinx
= tan +
cos & cos

_1( 1 +sina:>
= tan _—
cos T

cos? £ +sin® £ + 2sin Lcos £ ]

1

=tan >z 2 2
I cos? 5 —sin” &
- . 2
- (cos £ + sin £)
i (cos 5 +sin %) (cos 5 —sin %)

r x 3 z
- COs 5 + sIn 5
=tan | —— e

2

| cos 35— sin

= tan =

1'1+tan§}
2

| 1 —tan

=tan! -tan (1 + ﬂ)]
L 4 2

_7T+IE
V=1

dy 1
dz 2
Q.33 The sum of two natural numbers is 20.
Their product is maximum if the
numbers are
Correct option: (B)

Let x and y be two natural numbers such that

x +y = 20 and the product is xy.
f(x) = xy = x (20 — x) = 20x — x*

Sf'(x) =20 - 2x
Sf'(x)=-2<0
f'x)=0

=20-2x=0,i.e,x=10
.. f is maximum when x = 10, y = 10

.. The product is maximum if x = 10, y = 10

Q.34 The edge of a cube is increasing at the
rate of 5cm/sec. How fast is the volume
of the cube increasing when the edge is
12cm long?

Correct option: (B)2160 cm®/sec

do -5 ()

But if a is edge of a'cube, then'V = a3

o4 =3g24de 23325

=15a’=15x (12)> ...[- edgea
=12 cm]
= 2160 cm?/sec

Q.35

Let f(x) = x>+ 2x + 2, g(x) = —x? +2x — 1
and a, b be the extreme values of f(x),

g(x) respectively. If c is the extreme value

of i(x) (forx#Z1),thena+2b+5c+4=
[

Correct option: (C)
f(x) = x>+ 2x + 2

LX) =2x+ 2

Consider f '(x) = 0, we get
2x+2=0

ie,x=-1

f(x) has extreme value at x = —1.
.. Extreme value of f(x) = f(-1)=1=a
g(x)=—x*+2x-1

SLgx)=-2x+2
Consider g '(x) = 0, we get
2x+2=0

Sox=1

.. g(x) has extreme value at x = 1.
.. Extreme value of g(x) =g(1)=0=b

Now,
f(x)_f(a:)_ ??+20+2 2+ 2z +2
g g(z)  —2?+22-1  —(z—1)*
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A(48) a1 1) 42— 1)+ 20+ 2)

dx (z—1)*

g
Consider, —————=10
dx
e, x+1+x2+2x+2=0
-3
2

i (z)has extreme value at x = —.
g

-3 1
. Extreme value of i(;p): i <_>: —_=c
g g\ 2 5

S.a+2b+5c+4=4

5
Q36 gorx e (0, ;), define f(x) =

/ V/t sin t dt.Then, f has [AIEEE 2011]

Correct option: (D)
T

f(x)=/\/z sin tdt = f'(x) = vz sin x
0

For local maximum or minimum of f(x),
f'x)=0=+/zsinx=0

57
ﬁx=n,2n..['.' T < (0 7)}

The changes in signs_of f '(x).in the

neighbourhoods of m and.2m are as shown below:
+ £ +

n 2n
Clearly, f '(x) changes its sign from positive to
negative in the neighborhood of x = m and negative
to positive in the neighborhood of x = 2n. Thus,
f(x) has a local maximum at x = rt and a local

minimum at x = 21.

T sin o

Q.37 tany= ——  and
1 —zcosa
dy B m 2

— = —,thenm2+n is
dx x2 +2nx+1

Correct option: (C)

. T sin o
1—xzcosa

) tan-L T sin o
. y=tan
Y l—mcosa

ﬁ_ 1 d T sin o
dz 1+( rsina )2 dr \1—xcosc

l—zcosa

= X
1—22 cos a+z2 cos® a+z2sin® o
(1—zcosa)’

(1 —zxcosa)sina + (zsina) cos a

(1—zcosa)’

sin o — x sin o cos. @~ 2 sin o cos &
1+ 2(—cos )z + x2

sino
z? +2(“cosa)z + 1

m
= ...[Given]
22 + 2ne +'1

= n = —cost and m = sina

SmZ¥n=1

d
Q38 1f sin?x + coszy =1, then g
dx
Correct option: (C)

sin’x + Coszy =1

Differentiating w.r.t. x, we get

d
= 2sinx - cosx + 2cosy (—siny) d_i: 0

d
= sin 2x + sin 2y b 4
dx
dy sin2z
dr sin2y

Q.39 Rolle’s theorem is true for the function
f(x) = x> — 4 in the interval
Correct option: (B)
If Rolle’s theorem is true for any function f(x) in
[a,b].
Then f(a) = f(b)

Only option [B] satisfies this condition.

Q.40 The approximate value of f(x) = 3x + 5x
+3atx=3.02is
Correct option: (B)
f(x) = 3x% +5x + 3
') =6x+5
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Here, a=3 and h = 0.02
. f(a+h) = f(a) + hf '(a)
~3(3)% + 5(3) + 3 + 0.02(3(6) + 5)
~ 45 + 0.46
~ 45.46
d2y

If x = a sec? 0,y= atan’? 0, then —= =
dz?

Q.41

Correct option: (D)

x=asec29,y=atan29

d
d—z =Da sec’ 0 tan 0

d
and d—‘z =2atan 0 sec? 0

d
. dy 9 _ 2atanfsec?f _
Cdz % 2asec2 tan 0

d2
. _y = 0
dx?

tanz

Q42 Ify= [(tan m)tan’”] , then atx = %,

d
the value of 4 _
dx

Correct option: (C)
)tan z} tan

y = [(tanz
Taking logarithm on both sides, we get
log y = tan x log(tan x )" *

= log y = (tan x)° log (tan x)
Differentiating w.r.t. x, we gét

dy o 1 2
—= (tan x) sec” x +log (tan x) . 2 tan
dx tanx

= —= = [(tanz)™ x]tan * tanxsec?x[1+2

log (tan x)]

(%)(m_ ., = 1.1.<x/§)2 (1+0)=2

Q.43 For x €ER, f(x) = |log 2 — sin x| and g(x)
f(f(x)), then
Correct option: (C)
Given: f(x) = |log 2 — sin x| and g(x) = f(f(x))
Asx — 0, log 2 > sin x
" f(x)=log2—-sinx and f(0)=Ilog?2
=f'(x)=-cosx and f'(0)=-1

Now, g(x) = f(f(x))
=g'(x)=1'(f(x)  f'(x)
=g'(0) =1£'(£(0)) - £'(0)
=g'(0)=1'(log 2) (-1)
= g'(0) = —~(—cos (log 2))
= g '(0) = cos (log 2)

2

d*y s
If x =sin0, y = sin39, then — at 0 =—
Y dx? 6

Q.44

is
Correct option: (C)

x:sineandy=sin39

. y=x3
dy 2
— =3
dx X
d2
dz?

Q.45 The curve (%)n—f— <%)n =2,n€EN

touches the line at the point (a, b), then
the equation of the lines is
Correct option: (B)

The equation of curve is

J— + <_> =

a b
Differentiating w.r.t. x, we get

() @) (G

dy) o (zb)(eb)"l b
dx (a, b) a ab a
. Equation of required line is

—b
y-b=—(x-2)
a

= ay—ab=-bx+ab

= bx + ay = 2ab
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r ¥
= Z + 3 =2
Q.46 10 is divided into two parts such that the
sum of double of the first and square of
the other is minimum, then the numbers
are respectively
Correct option: (A)

Let one number be (10 — x) and then another is x.

. f(x) = 2(10 - x) + x?

=x>—2x+20
" f'(x)=0
=2x-2=0
=>x=1

Here, f"(x)=2>0
. Function is minimum at x = 1.

So the numbers are 9 and 1.

Q.47  If the function f(x) = x> — 12ax? + 36a%x —
4(a > 0) attains its maximum and
minimum at x = p and x = q respectively,
and if 3p = g2, then a is equal to
Correct option: (A)

f(x) = x3 — 12ax® + 36a’x — 4

Differentiating w.r.t. x, we get

f'(x) = 3x%> — 12a(2x) + 36a°(1)

= 3x% - 24ax + 36a’

Now, f'(x) = 0 = 3x? — 24ax + 36a%> =0

Sx?—8ax+12a%=0

S(x—2a)(x—6a)=0

Jox=2aorx=6a

Also, f"(x) = 6x — 24a

[f"(x)]x=pa = 12a —24a= —12a <0

[f"(X)]y=6a = 36a—-24a=12a>0

.. Maxima at p =2a and minima at q = 6a

3p=q?....(given)

. 3 x 2a = (6a)?
.. 6a = 36a?

. _ 1
..a—E

Q.48 A stone is dropped into a pond. Waves in
the form of circles are generated and
radius of outermost ripple increases at
the rate of 5 cm/sec. Then area increased
after 2 seconds is
Correct option: (A)

) dr
Given that T =5 cm/sec

Area=A= nr2

Differentiating w.r.t. ‘t’, we get

After 2 seconds, radius =r=2 x5=10
dA

i 21t x 10 x 5 = 100 7 cm?/sec
Q.49 The sides of an equilateral triangle are
increasing at the rate of 2 cm/sec. The
rate at which the area increases, when
the side is 10 cm is
Correct option: (C)
Let 'a' be the side of theiequilateraltriangle and 'A’
be its area.

The formula forthe areaof an equilateral triangle

V3

is A= ——a%
1S 4(1

We are given that the sides are increasing at the

a
rate of 2 cm/sec, which means I = 2 cm/sec.

We need to find the rate at which the area

A
increases, i.e., T when the side a = 10 cm.

Differentiate the area formula with respect to time
't" using the chain rule:

A _d (V3 ,
dt  dt\ 4

ﬂ—ﬁxz Xﬂ
a4 Y
44 _ V3 da
a2 Yat

Now, substitute the given values: a = 10 cm and

da 5 cmy

o = 2 cmvsec.

dA V3

— = —x1 2
7 5 x 10 x
% = 10v/3 sq. cm/sec.

Thus, the rate at which the area increases is 10v/3

Sq. unit/sec.

The correct option is (C).
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1-— 3 d
Q'SO Ify = tan_l (ﬂ) , then _y:
sin 3z

Correct option: (D)
1 — cos3z )

Given:y= tan~ ( -
sin 3x

Q.51 If y = 22* and (ﬁ> = log 256, then
dz ), 4
a=
Correct option: (B)
y=2%
Differentiating w.r.t. x, we get
dy

— =2%(l0g2) " ()

d
(_y> =10g256 ...[Given]
dx =1

= 231 (1og 2)(a) = log 256
= 2%3(log 2) = 8log 2
=2%3=8

=a=2

Vv
Q.52 Ifu= c053x, V= sin3x, then (—) is
u
-

equal to

Correct option: (D)

u = cos>x and v = sin3x

d d
b 3c052x(—sin x) and Vo 351n2x(cos X)
dx dx

dv av _ 3sin’z(cos z)

— =2 = : = —tanx
du du  3cos’z(—sinz)

dv = —tan T 1
dllat m:% 4

d
Q.53 If y = cos (2x + 45), then %is

Correct option: (D)

y = cos (2x + 45)

. = —sin (2x + 45) % (2x + 45)

= -2 sin (2x + 45)

Q.54 The approximate value of the function

f(x) = x3-3x + 5 atx = 1.99 is
Correct option: (D)
f(x) = x> —3x +5
f'x)= 3x%2 -3
Here, a =2 and h = -0.01
. f(a) =f(2) =7 and
f'a)=f'2)=9
" fa+h)=f(a)+hf'(a)
~ 7 —(0.01)(9) = 6.91

Q.55 If \/r = ae’ °°* @ where a and « are real
2

r
numbers, then W — drcot’a is

Correct option: (D)

Given, /7 = a. e’ (°t @)

=r=a2. 620(C0t o)

dr _

= &= a2. 2 cot q.e2f(cot a)

= %= 2a2 cot . e2f(cot @)

= %’ZE 4a2 cot?ar. e20(cot @)

" %— 4r cot® o
= 4a’ cot 2qu. €200t @) _ 432 ot 2qy. e20(c0t @)
=0

Q.56 The approximate value of (1.002)300
using differentiation is
Correct option: (B)

Let f(x) = x300
" f'(x) = = 300x29
Here, a =1 and h = 0.002
f(a) = f(1) = (1)°0 = 1 and
f'(a) = £'(1) = 300 x (1)*%2 = 300

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

o (1.002)390 =1+ (0.002)(300)

=1+0.6

5 (100230 =16
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acosx — bsinzx
Q.57 Ify= tan‘l( - ), then
bcosx + asinz

dy

[Kerala (Engg.) 2005]
dx

Correct option: (B)

tanc! acosr — bsinx
y =tan -
bcosx + asinx

) % — tan x
=tan o
1 + D tan x

=tan! (%) —tan™! (tan x)

Sy = tan™! (%) —X

. dy

-

Q.58 If the function y = #ﬂ:_l) has an

extreme at P(2, —1), then the values of a
and b are

Correct option: (C)

— azr+b — _ax+b
y (z—4) (z—1) z2—5z+4
. dy _ (z°-5z+4)a — (az +b) (22-5)
dx (22 — 52 + 4)°

For extreme (i.e., maximum or minimum)

Sa(x?—5x+4)—(ax+b) (2x-5)=0
Since y has an extreme at P(2, —1),

x = 2 satisfies above equation
a4-10+4)—-(a+b)(-)=0
=-2a+2a+b=0

=b=0

x =2,y =—1 satisfies the equation of the curve
1= a(2) +b

T AT 104

n—1=240 =y

=a=1
~a=1,b=0
3 3 d
Q.59 Ify = sin~! (; — %),then % is equal
to

Correct option: (B)
=sin~* 5T v’
e 2 2
3 3
—sin! (22 4(2)
2 2
P tz— in0=0=sin ! (3)
u 2—SIH = 2

Ly= sin_1(3sin 0= 4sin39)
= sin_l(sin 30)

=36
P | f)
. y=3sin (2
4 @_3 1 1 3
Ndz 2

1-(3)" VA

Q.60 If Rolle’s theorem holds for the function
f(x) = x3 + bx? + ax — 6 for x €[1, 3],
thena +4b =
Correct option: (C)

f(x) =x>+bx*+ax—6

fl)=1+b+a-6=a+b-5

f(3)=27+9%b +3a-6=3a+9b+21

f(1) = £(3)
Satb-5=3a+9+21
= 2a+8b=-26
=a+4b=-13
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