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1. Let f and g be differentiable funcitons on R, such that fog is the identity
funciton. If for some a,b € R, ¢'(a) = 5 and g(a) = b, then f/(b) is equal to :

x) A 2
5

x) B. ¢

x) C.

v D. -
flg(z)) ==
f'(g9(z))g'(z) =1
Putz =a
f'(9(a))g'(a) =1= f'(b) x5 =1
= () =
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2. Lety = y(z) be a function of z satisfying y/1 — 2> = k — z+/1 — y? where k

is a constant and 1y _ 1 Then dyat = 1ise ual to:
v\2) "7 FPAR A R -
v) A _V5
2
x) B. ﬁ
2
x) c. V5
4
x) D. 2
\/5

yVl—z2=k—zy/1—19?

Differentiating w.r.t. z on both the sides, we get

1
' )
yvV1—xz?>+yx ———x (—22)
Wi

e
1
= —V1-y’ -z x ———=x(-2)y
24/1—19y?2
= y'/1— 22 — 7Y 4 i gy — /1 —y?
\/1_;32 \/1_y2
Puttin A 1We et
gx_27y_ 45 g
1 1
y V3 8 | 8 VIS
2 V15 V3 4
4 2
;5,'\/5 1 1 V15
y S _
2 2,15 43 4
_ vas—-1] 1-vas
y =
215 44/3
Y 4]
2=1/2 2
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3.

If Rolle's theorem holds for the function f(z) = 2z% + b2 + cz,z € [-1,1],at
the point 2 = 3, then 2b + c equals

x) A
X B. 2

v) C. 1

X D. _3

By Rolle's theorem
fQ1) = f(-1)
24+b+c=2+b-—c
= c=—2

f'(z) = 622 + 2bx + c
3 _
fI(E)—E‘Fb—f—C—O

1

So0,(2b+¢) = —1

If f and g are differentiable functions in [0, 1] satisfying
f(0) =2 =g(1), g(0) =0and f(1) = 6, then for some c € [0, 1]:

x) A a2fi(c) = g'(c)
X) B. 2f(c)=3(c
x) € fi(c)=gc)

v) D. fl(o)=24c)

Let h(z) = f(z) — 2g(x)... (1)

. h(0) = f(0) —2¢g(0) =2—-0=2

and h(1) = f(1) — 29(1) =6 —2(2) =2
Thus, h(0) = h(1) =2

Now apply Rolle's theorem on equation (1),
h/(c) = 0 where c € (0,1)
Differentiating equation (1) w.r.t =

- (x) = (=) — 29/ ()

Atz =c, h'(c) = f'(c) — 29'(c)

Hence, 0 = f'(c) — 2¢'(c)

= f'(e) =24(c)
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The derivative of tan™? < i
sinx 4 cosx

e b3

X A.]_
x) B. 1
9
v) C.
x) D. 2
3

tan-1 sinxz — cosx
y = tan _—
Sinx + cosx

= y:tanfl w
tanz + 1

14 tanz

1 7T
— y— —tan " [tan Z—:L'
0

sinx — cosx

>, with respect to %, where
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X
X
X

v

ﬁ{
dzlp

A.
B.
C.

D.

= =2
Required point is (2, 8)

(_27 8)
(1,5)
(3,13)

(2,8)

Tangent at P is parallel to the given line.

6. If Pis a point on the parabola y = z* + 4 which is closest to the straight line
y = 4z — 1, then the co-ordinates of P are
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7. The maximum area (in sqg. units) of a rectangle having its base on the z-axis
and its other two vertices on the parabola, y = 12 — 2? such that the
rectangle lies inside the parabola, is:

x) A 35
v) B. 39
x) C. 20v/2
x) D. 18v3
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y=12—z?
A
y=12:¢’
D ¢
L
A(t0)[ B(t0)
y
SLAB =2t
AD =12 — #?

area of rectangle ABCD
(A,) = 2t(12 — t?)

= A, = 24t — 23

To find maximum area -

A
d T=24-6t2=0
dt

=24 —6t2=0
=t=42
d’A,

= —12¢

dt?
d? A,
att =2 —"<0
dt?
A = [24(2) - 2(2)°)
— |48 — 16
— |32]

= A, = 32 sq. units
So, maximum area = 32 sq. units
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8.
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The Learning App

The range of a € R for which the function
f(z) = (4a — 3)(x + log, 5) + 2(a — 7) cot (%) sin’ <§>, z # 2nm,n € N has
critical points, is:

v) A {_i 2]
3

x ) B. (=00, —1]

f(z) = (4a — 3)(z + In5) +2(a —7)

f(z) = (4a = 3)(z +1n5) + (a — 7)sinz
= f'(z) =(4a—3)+ (a—T)cosz =0
(4a — 3)
a—17
(4-3)
= =S a—1T7
4a — 3
a—17
4a — 3 4a — 3

—1<0and 1>0
a—"17 =van a—7+ -

= COST = —

<1l (r1<cosz<1)

= -1< <1

4
=ac [—?7) and a € (—00,2) U (7,00)

:>_4< <2
—_— a
7 <
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9.

Let P (h, k) be a point on the curve y = z? + 7z + 2, nearest to the line,
y = 3z — 3. Then the equation of the normal to the curve at P is:

X) A z+3y-62=0
X) B. z-3y—-11=0
x) C z_3y+22=0
v) D. z43y+26=0

C:y=x>+Tc+2
Let P : (h, k) lies on Curvek = h? + Th + 2 -+ (1)

Now for the shortest distance
Slope of tangent line at point P = slope of line L

dy
dzx lat P(h,k)
d
= z? + Tz + 2 =3
E( ) at P(h,k)
= (224 7) |atP(h7k) =32h+7=3

= —2 from equation (1)

S

: (—2, —8) equation of normal to the curve is perpendicular to
L:3z—y=3

N : z + 3y = X pass through (-2, —8)

= A= -26

SN:z+3y+26=0
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10. If the tangent to the curve y = z + siny at a point (a, b) is parallel to the line
3 1
joining { 0, =) and | — 2 | then:
jining (0, 3) and (3.2)
x A- b = E—I— a
x) B. |at+b=1

v) C. b—a|l=1

p:(a,b)lies on curve

X D. b=a
dy |© B

dr p(a,b) l_

2

1+cosb=1
cosb=0

b=azx1

b—al=1
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11. The shortest distance between the line z — y = 1 and the curve z? = 2y is :

x) A 1
2
X B. 0
v) c. L
242
x) D. L
V2

Shortest distance must be along common normal

n

X-y-1=0

Common\*

Normal D(Shortest distance)

/(1 0) X

my (slope oflinexz —y=1) =1

A

= slope of perpendicular line = —1
h2
Slope of tangent line at (h, 7) is
2
my = Tm: T=mo=~h
1
=-slope of normal = s

So,—i:—l;\»hzl
h

L 1
SO point is (1, 5)

1 ! 1‘
9 1
VITI | 22
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4 3 2
12 The function f(z) = x6—3w2sin:p +(2—1)cosz:

: . 1
v ) A. increasesin {5,00>
B 1
X - decreases | —oo, —

2

. . 1
X ) C. increasesin (—00,5}

x) D. decreases B, oo)
f'(z) = (2 — 1)(z — sinz)

= f(2) > 0in € (—o0,0] U E oo)

and f'(z) <0inz € (0, %)
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13. Consider the function f: R — R defined by

f(m)_{<28m<1))m’w7é0 . Then fis

0, z=0
X ) A. monotonic on (0, co) only
v ) B. Not monotonic on (—co, 0) and (0, co)
x ) C. monotonic on (—co, 0) only

X monotonic on (—oo, 0) U (0, oo)

{ 2—sm )]m\,m#o

8

(e
—X — COS
= f'(z) =4 ’

r
1 1 o1
x|—cos—||——]|+(2—sin—]), x>0
L x xr2 T

(1 1
——cos—+sin——2, <0

_ x x x

11 1 .1

—cos ——sin—+2, x >0
\ T T T
Forz > 0,

1 1 1
fl(z) = <2+—cos —) — sin —
r T x

1
here forz > 1, —< (0, 1]
T
(2 + l(:os l) > sin l:> f'l(z) >0
Hi L £
But for, z € (0,1)

1 1 1
f'(z) = (2 + —cos —> — sin —need not be greater than zero, as there exists
x i €

1 1 o1
some values for z € (0,1) where (2 + —cos —> < sin —
T Hi T
So, f(z) is not monotonic in z € (0, c0)
Similarly for z € (—o00,0), f(z) is not monotonic.
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14.

2

cos ' (z — [z]?) -sin_l(x — [2]?)

, Where [z] denotes the

The value of lim
z—0t x—x3
greatest integer < z is:
X)) A
x) B. T
4
v) C T
2
x) D.
cos ! (z — [2]?) sin”" (z — [2]?)
lim
z—0T T — 3
~1 .1
_ gy 05 ®sin @ (- [0+] = 0)
=0t (1l — x2)
B cos 10" B
1-0 2
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15. The equation of the normal to the curve y = (1 + z)* + cos?(sin ' z) at
x=0Iis

v) C z44y=38

Given curve is y = (1 + z)* + cos?(sin ' z)
Atz =0— y =1+ cos?*(0) =2
Thus, the point is (0, 2)

y=(1+z)% + cos? (sin”' z)
=y=(1+ a:)2y + cos? (cos_1 m>
= (1+z)%+ (cos (cos’1 \/1——:32>>2
= (1+2)% + (M)Z)

Sy=(14z)"+1—a2

Differentiating with respect to 'z’

2
y =1 +az)% {H——ym+ In(1+ w).2y’} — 2z

/

"oy =4-0
, . 1
Equation of normal at (0,2)is: y — 2 = —Z(m —0)

= 4y—8= -z
=zc+4y =28
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16. If y2 + log, (cos2 a:) =y, € (—%, 5), then

x) Ay ) +ly(0)] =1
x) B. y(0)=0
x) C. |y(©)+ly"(0) =3

v) D (o) =2

Given:

y? +log,(cos?z) =y --- (i)
Atz =0

= y?(0) + 0 =y(0) = y(0) = 0,1
(. y=1y(z))

differentiating (¢) w.r.t. =

= 2yy' +2 (—tanz) =y --- ()
At (z,y) = (0,0) = y'(0) =0

At (z,y) = (0,1) = ¢'(0) =0

differentiating (i) w.r.t. z

2yy” + 2(y')? — 2sec’z = 3"
At (w,y) = (070) = y”(O) =—2
At (z,y) = (0,1) = y"(0) =2

- ]y"(0)] =2 and
=y (0) + [y"(0)] =2
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17. Let f be a twice differentiable function on (1, 6). If
f(2)=38,f'(2) =5, f'(z) >1and f"(z) > 4, forall z € (1,6), then

v) A f5)+5(5) > 28
X) B f(5)+ f'(5) <20
X) C. f(5)<10

X) P 1) +1'(5) <26
f(2)=8,7(2)=5,f"(2) 21, (z) >4V z € (1,6)
Using LMVT,

"(5) — £'(2
f'(z) = %2 4V zx € (1,6)
= f'(6) =17 ---(1)
and
f(z) = WE 1V z € (1,6)
= f(5)>11 ---(2)
Adding (1) and (2), we get
f(5)+ f'(5) > 28
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18. The area (in sq. units) of the largest rectangle ABC D whose vertices A and
B lie on the z—axis and vertices C and D lie on the parabola, y = z? — 1
below the z—axis, is

x) A _2_
33
x) B. 4
3
x) Cc. _L1_
343
./D.i
33
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y=x"-1
(-a,0) | (a,0)

X

D c(a,a’-1)
(-a,a’-1)
Area = 2a(a? — 1)
(Say) A = 2a3 — 2a
dA

= ——=6a%—2
da

. . dA
For maximum and minimum, d—: 0
a
s 6a>—2=0

1
=a=+—
V3

2
= 12a

Now,

Ata =

&M%i

d’A
YA Ao
da?

S.a= L(rejec:ted)
V3

1
Ata = ——
V3
d*A -
= ——=—-44/3<0
da? v

.. Maximum area

—(2a3—2a)—<— 2 +i>
- \ 33 V3B

4
= —— s(. units
3v3
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19. l1—2
Let f(z) = cos| 2tan!sin| cot™! ,0 <z < 1. Then

T

x) A. (1—2)%f(z) - 2(f(z))* =0
v B. (1 — :B)2f/(x) + 2(f(-’8))2 —0
X C. (1+m)2f’(a:) —2(f($))2 —0

X) D (1+2)%f(z) +2(f(2))* =0

f(z) = cos <2 tan~! sin (cot_1 1 ; m) )

J1—
Let _m:cote
VT
= f(x) = cos(2tan"!sinf) = cos(2tan"!(1/z))
Letﬁ:tane
= f(x) = cos20 = 2cos’f — 1 = 2 1= -z
- N 1+ 14z
2
j ,a’,' = —
F@) =~
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20. Let f be a real valued function, defined on R — {—1,1} and given by

z — 1| 2
— 3] _
f(z) = 3log, r+1 z-1

function f(x) is increasing ?

v) A (_oo,—l)u<[%,oo>—{1}>
x) B. <—1,%}

x) C. (-00,00)—{-1,1}

. Then in which of the following intervals,

x ) D. <—oo,%} —{-1}

rz—1 2
f(x):?)loge:n—l—l_m—l
oo x_|_1xm+1—(x—1) 9
f(iv)—3<x_1 (£E+1)2 )+($—1)2
_ 6 n 2
(z—1)(x+1) (z—1)2
42z — 1)

(@ 1)@ 1)
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1
21, The maximum slope of the curve y = §w4 — 523 4 18x2 — 19z occurs at the
point :

x) A (2,9
v B. (27 2)

21
x) C. i

(=)

x ) D. (0,0)

1
Y= 5:24 — 53 4 1822 — 19z

d

&Y 0?1522 + 36z — 19

dzx

Let f(z) = 223 — 1522 + 36z — 19
f'(z) = 622 — 30z +36 =0

For extrema, z2 — 5z +6 =0
=>x=2,3

f"(z) =12z — 30

f'(x) <0forz =2

So, at z = 2, slope is maximum.
y=28—40+ 72— 38

=72-70=2

Hence, maximum slope occurs at (2, 2).

Copyright © Think and Learn Pvt. Ltd.
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22. Ifthe curves y? = 6z, 922 + by? = 16 intersect each other at right angles,
then the value of b is :

v) A 2
2
X B. 6
x) C. 7
2
X D. 4

Let the point of intersection be (z1,y:) finding slope of both the curves at
point of intersection for y? = 6z, 9z2 + by? = 16
5 dy 6 6
= 6,m = —
Y dz ! 211
18%1

B 2by1

dy
And 18z + 2by— = 0,mg =
dzx

mimo = —1

> (3) () =
(6)(~18)a1 9

@) T2

Copyright © Think and Learn Pvt. Ltd.



23.
o= 5—ﬂ-iS
6
x) A.
x) B.
v) C.

t + cot 1 3 d
If yla) = /2 < mare a) + where a € (l, 7r>, then —yat
1+ tan’ sin? o 4 do

= y(a) =

= y(a) =

dy
da
dy

daf

_5m
=%

V sina cosa X

D.
tan a + cot « 1
y(a) = 2( ; ) +
1+ tan® « sin” «

+
1 sin® o

‘ 2 1

2

COS” ¢

= y(a) = v2cot a + cosec’a

(1+ cot a)?
3m

= y(a) = =1 — cot o { ac <T’7T>}

2

— =0+ cosec’«
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24. Let f: R — R be a function such that
f(z) =23 +22f (1) + zf"(2) + f"(3),z € R. Then f(2) equals :

x) A _4
x) B. 39
x) C. g

v) D. o

flx) = a® +2°f'(1) + =f"(2) + f"(3)

= f'(z) = 32> + 2z f'(1) + f"(2) --- (i)
= f"(z) =6z +2f'(1) --- (i)

= f"(z) =6 --- (i)

- f///(3) —6

Now from eqn (7)

(1) =3+ 2f/(1) + £(2)
= 1)+ f"(2)+3=0
from eqn (i7)

£7(2) = 12 4 2'(1)
=2f'(1) - f"(2)+12=0 ---(v)
from eqn. (iv) and (v)
3f/(1)+15=0

= f'(1) = —5and f"(2) =2

So,

f(z) =23 — 522 +22+6

= f(2)=8—-20+4+6=—2

- (4)

Copyright © Think and Learn Pvt. Ltd.
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25. Let the normal at a point P on the curve y?> — 322 + y + 10 = 0 intersects the

y-axis at <0, %) If m is the slope of the tangent at P to the curve, them |m|
is equal to

Accepted Answers

4 4.0 4.00

Solution:

Let co-ordinates of P be (z1,y1)
Differentiating the curve w.r.t.
29y’ — 6z +y' =0

Slope of tangent at P(z1, 1) is

Mnormal =
r1 — 0

*. Mypormal X M = -1
3
15 61
X =
T 1 —+ 2y1
=1y =1
= x = 12

=

12
Therefore, slope of tangent = i?: +4

= |m| =4

Copyright © Think and Learn Pvt. Ltd.



26. Let f:[—1,1] — R be defined as f(z) = az® + bz + cforall z € [—1,1],
where a, b, c € R such that f(—1) = 2, f'(—1) =1 and for z € (—1,1) the

1
maximum value of f"(z) is 7 If f(z) < o,z € [-1,1], then the least value of

a is equal to

Accepted Answers

5 50 5.00 05
Solution:
f(z) =az? +bz +c
f'(z) =2az+0b
f"(z) = 2a
We know
f(=1)=2
=a—b+c=2---(1)
-1 =1
=b—2a=1---(2)
1
" <
f'(2) < 5
1
=a< i (3)
From equations (1) and (2), we get
b=1+4+2a, c=3+a
= f(z) =az’+ (14 2a)z+ (3+a)
= f(z) =a(z+ 1)+ (z +3)
To get the maximum value of f(x), a should be maximum, so

(z+1)°
f(@) = ——+(@@+3)

€1[2,5), z € [-1,1]
S a,T € [_17 1]
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27. Suppose a differentiable function f(z) satisfies the identity

flz +y) = f(z) + f(y) + zy? + 2%y for all real z and y. If lin% ff:)

=1, then

f'(3) is equal to

Accepted Answers

10 10.0 10.00

Solution:
Given: f(z +vy) = f(z) + f(y) + zy* + 2%y
Atz =y=0
£(0) =25(0) = f(0) =0
Now,

, f(@+h) — f(z)
/o) = =
(take y = h)

R (O
flo) = Jim =+ lm(eh) e
() =1+0+ 22
fl(z)=1+2°
7(3) = 10

Copyright © Think and Learn Pvt. Ltd.
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28. If arectangle is inscribed in an equilateral triangle of side length 21/2 as
shown in the figure, then the square of the largest area of such a rectangle
is

/LN

Accepted Answers

3 3.0 3.00
Solution:

Let the sides of rectangle be z and y.

2
60° ST+ v 212

AR N

X
and area A = xy

:>A:y(2\/§— 2y)

Differentiation w.r.t. z, we get

dA 4y
& (”‘ 7)

For max/min %: 0

dz
4
= [ 2v2 - )
3
LB
Y
2A 4
Now, d —lo-—] <o
dz? V3
: , V6
. areais maximum at y = 5
6
So, mximum area Apq, = v/2 x %Z V3

Hence, A% . =3
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29. Let f(z) be a cubic polynomial with f(1) = —10, f(—1) = 6, and has a local
minima at z = 1, and f/(z) has a local minima at z = —1. Then f(3) is equal
to

Accepted Answers

22 22.0 22.00

Solution:

f(1) = -10, f(-1) =6
f'(1)=0 and f"(—1) = 0 as given
f(z) has minimaatz =1

and f'(z) has minima atz = -1
So, f"(z) = a(z + 1)

Integrating both sides

fl@) = 5@+ 1)+
F/1)=0=2a+c

= c=—2a

f(z) = %(x +1)2 - 2a
Intergrating both side

f(z) = %(ac +1)3 —2za + ¢

8
f(1) = —10 = ?“— 2 + !
f(-1)=6=2a+¢

2a+c =6

4a — 6¢ = 60

=a=26,c =—6
f(z)=(zx+1)> 12z -6
f(3)=(4)°—36-6

f3) =22
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30. If the point on the curve y? = 6z, nearest to the point (3, ;) is (a, B) then

2(a + B) is equal to

Accepted Answers

9 9.0 9.00 09

Solution:
. 9 . 3.9
Let a point on y* = 6z is P Et , 3t

The distance between P and <3, ;) is D.

, 3¢ 2 2

-9 t* 2 4+1+¢2 t+1
- 4 4

N | W

_
= 4(t 4t +5)

-.2D. %: %(47:3 ) =9t — 1) +t+1)
. For t = 1, D? will be minimum.

o P= (%3) = (o, B)

“2(a+p)=9
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