CHAPTER

If the curves y? = 6x, 9x> + by? = 16 intersect each other
at right angles, then the value of b is

9 7
@5 ®6 ©5 (@34

(2018)

For each t € R, let [f] be the greatest integer less than or

equal to ¢. Then lim x ([l} + [%} +ot [ED
x—0" X X X

(b) is equal to 0
(d) is equal to 120

(a) does not exist in R

(c) is equal to 15 (2018)
s 1 1

Let f(x)=x"+—andg(x)=x-—, x€ R—{-1,0, 1}. If
X x

Loy = LG L _
(x)= a(x)’ then the local minimum value of A(x) is

@ 22 () 3 (©) 3 @) 22

(2018)
Let S = {t €ER : fix) = |x — 7|-(ell — 1) sinfx| is not
differentiable at ¢}, then the set S is equal to
(a) {0, m} (b) o (an empty set)
(c) {0} (d) {m}
If a right circular cone, having maximum volume, is
inscribed in a sphere of radius 3 cm, then the curved
surface area (in cm?) of this cone is :

(2018)

@ 63n (b) 621

© 821 (d) 83n  (Online 2018)
cosx X 1

If f(x)=[2sinx x* 2x|, then lim S

x>0 X
tanx x 1

(a) exists and is equal to 0
(b) exists and is equal to -2
(c) exists and is equal to 2
(d) does not exist (Online 2018)

Let S= {(A, W) € R x R : f{it) = (|A| &' — W) sin(2ft)), t € R,
is a differentiable function}.Then S is a subset of :
(@) [0, ) xR (b) R x (=e°, 0)
(¢) R x [0, =) (d) (===, 0) x R
(Online 2018)

10.

11.

12.

13.

14.

Differential Calculus

2
If x>+ ? + sin y = 4, then the value of d_;) at the point
(-2, 0) is dx
(a) 34 (d) 4

(Online 2018)

Let fix) be a polynomial of degree 4 having extreme values

32

(b) () 2

at x = 1 and x = 2. If lim(L;)+lj=3 then f{—1)is
x—0\ x

equal to
ER 3

@3 ® 5  © 3 @ 5

(Online 2018)

xtan2x — 2xtanx

m ——————equals::

x—=0  (1-cos2x)
Lt L

@-5 ® 7 © 5 (d)

(Online 2018)

If f(x)=sin"" 23 , then f’(—l)equals
1+9* 2

@ +3log, 3
(© —3log3

(b) —3log,3
(@) 3log,3
(Online 2018)
1
Let f(x)= (x=DZ>, x>1,x#2
k , x=2
The value of k& for which f is continuous at x = 2 is
@ e (b) e © e? (d) 1
(Online 2018)
. . 1 k-1
If the function f defined as f(x)=———

x e -1
continuous at x = 0, then the ordered pair (k, f{0)) is equal
to :

1
@ (5’2) ® G2 ©eh @6
(Online 2018)

f - ~ d
If x = /pcosee I and y = lzsec 1t(| t121), then d—i is equal
to :

Y
@ =
(Online 2018)

, x # 0 1is

X
@ ->  ® ©
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Let M and m be respectively the absolute maximum and the
absolute minimum value of the function, f{x) = 2x> — 9x> + 12x
+ 5 in the interval [0,3]. Then M — m is equal to :

(@ 5 (b) 1 (c) 4 d 9
(Online 2018)
/3 _
lim%equaﬂs
x=09—(27 +x)
| 1L
@-5 ©® ¢ © - @ 3
(Online 2018)
. cotx—cosx
lim —————=—equals
ok (1-2x)
2
L b ! 1 d L 2017
@ ©® 5 @ © @) 55 (2017)
If for xe(O, %), the derivative of
_il 6 .
tan 1[1 x;/iJIS\/)_Pg(X), then g(x) equals
- 9x
@ 2 (b) —=
1-9x° 1-9x°
3 9
c) —— d 2017
© 149x° @ 149x° (2017)

The normal to the curve y(x — 2)(x — 3) = x + 6 at the point
where the curve intersects the y-axis passes through the
point

11 11
o) el

11 1
© (53]
Twenty meters of wire is available for fencing off a flower-
bed in the form of a circular sector. Then the maximum area

(in sq. m) of the flower-bed, is
(a) 10 (b) 25 (¢) 30

If y=[x+\/x2—1}15+[x— xz—lTS,

d*y dy .
then (x> — 1)—= + x — is equal to
(oD s

(2017)

(d) 12.5(2017)

(a) 225 (b) 224
(c) 125y (d) 225y  (Online 2017)

The tangent at the point (2, -2) to the curve
x3? — 2x = 4(1 — y) does not pass through the point
(@) (=2, -7) (®) -4, -9)

1
© (4, g) @ (5
lim L is equal to
=3 2x—4 -2
3
@ 3 03

(Online 2017)

1
@ 5
(Online 2017)

1
® S © 55
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. 1942+ ...+n” 1
If lim - -
n—e (n+1)"" [(na+1)+ (na+2)+...+(na+n)] 60

for some positive real number a, then a is equal to
17
@ (b) 8
15
(c) 7 (d) 5 (Online 2017)

S d’y ., dy
If 2x=p5+y 5 and (x> -1)—+Ax—=+ky=0, then
x=y>+y ( ) 2 ” ky

A + k is equal to
(a) 23 (b) 24
(c) 26 (d) 26 (Online 2017)
Let f be a polynomial function such that f(3x) = f/(x)f"(x),
for all x € R. Then
@ fQ-f@+f"@=10(0b) f"(2)-f2)=4
© f"@-r'2=0 @ f@+1@=28

(Online 2017)
A tangent to the curve, y = f{x) at P(x, y) meets x-axis at
A4 and y-axis at B. If AP : BP =1 : 3 and f{(1) = 1, then the
curve also passes through the point

1 1
(@) (5’4) (b) (5’2“)

(c) (23 (d) (3zisj (Online 2017)

The value of £ for which the function

tan4x
(%jtan5x7 0<x<g
Jx)= 5 . is continuous at x = E, is
k+— , x=— ?
5 2
17 b) >
@ 7 ®) 3
2 2 .
© - (d) 3 (Online 2017)

The function f defined by fix) = x> — 3x% + 5x + 7 is
(a) decreasing in R.
(b) increasing in R.
(c) decreasing in (0, o) and increasing in (— oo, 0).
(d) increasing in (0, o) and decreasing in (— oo, 0).
(Online 2017)
1

Let p= lim (1+tan Jx)2x , then logp is equal to
x—0

(a 2 b) 1 (c) 12 (d) 1/4 (2016)

For x € R, f (x) = |log2 — sinx| and g(x) = f(f(x)), then

(a) g is not differentiable at x = 0

(b) g'(0) = cos(log2)

(c) g(0) = —cos(log2)

(d) g is differentiable at x = 0 and g’(0) = —sin(log2)

(2016)
1+sinx ),xe (0, E)
1-sinx 2

Consider f(x)= tan ! (



33.

34.

3s.

36.

37.

38.

A normal to y = f (x) at x =g also passes through the point
2n
(@ (0,0) ® (075

T T
© (z’ 0) @ (Z’ 0)

A wire of length 2 units is cut into two parts which are
bent respectively to form a square of side = x units and
a circle of radius = 7 units. If the sum of the areas of the
square and the circle so formed is minimum, then
(a) 2x=(m + 4)r ®) @G -mx=mnr

() x=2r d 2x=r

(2016)

(2016)

If m and M are the minimum and the maximum values of

1
4+=sin?2x-2cos*x, xeR, then M — m is equal to

2
1
@ 5 ®
7 1 .
(c) 1 (d) 1 (Online 2016)

If f{x) is a differentiable function in the interval (0, o) such

1 and M:L
t—x

lim for each

t—x

that f(1) =

3
x > 0, then f(E) is equal to
23 13

@ Tg b) o
= d 1 Online 2016
© @ g (Online 2016)
—-X, x<1
If the function f(x)= is
a+cos(x+b), 1sx=2
differentiable at x = 1, then g is equal to
-2
@ T+2 b =
2 2
(c) ~m-2 (@ -1 — cos'(2)
2

(Online 2016)

a 4 2x
If lim [1+—2] =€3, then ‘@’ is equal to
X—> o0 X X
3
@ 2 ® -
1 2 .
(c) 5 (d) 3 (Online 2016)

If the tangent at a point P, with parameter ¢, on the curve
x=4£+3,y=8 - 1,t€ R, meets the curve again at a
point O, then the coordinates of Q are

(@) (1622 + 3, 648 — 1)
(b) (42 + 3, -84 — 1)
© (#+3,8-1)

d 2+3,-£-1 (Online 2016)
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40.

41.
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44.

45.

Let a, b € R, (a # 0). If the function f defined as

2
2 0<x<l1
a
fx)= a , 1<x <2
2_
2b 3417 ’ \/ng<oo
X

is continuous in the interval [0, o), then an ordered pair

(a, b) is
@ (—2,1-43) () (2,-1+3)
© (2,1-+3) ) (—v2,1+3)

(Online 2016)

3
Let C be a curve given by y(x)=1+\/4x—3,x>z. If P

2
is a point on C, such that the tangent at P has slope 3

then a point through which the normal at P passes, is

(@ (L,7) (B G4 () *-3) @23
(Online 2016)

Let fix) = sin*x + cos*x. Then f is an increasing, function

in the interval
n 5n
(b) 2’ 8

5n 3m
o [
T
(d) }0/4{ (Online 2016)

T T
© i

(1- cos2x)?

lim———————
x—02xtanx — xtan2x

1
() 2 )

1
() 2 (d) > (Online 2016)
lim (1—cos2x)(3+cosx) . -
x=0 xtan4x 15 equat fo

1
@ 2 ) 5
(c) 4 (d 3 (2015, 2013)

kNx+1, 0<x<3
If the function g(x)= is
mx+2 , 3<x<5
differentiable, then the value of & + m is
10
(@ — (b) 4
3

16
() 2 (d) 3 (2015)
Let fix) be a polynomial of degree four having extreme
values at x = 1 and x = 2. If lim 1+M =3 then f(2)

x—0 xz

is equal to
(a) 0 (b) 4 () -8 (d) —4

(2015)
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54.

The normal to the curve, x> + 2xy — 3)? at (1, 1)
(a) meets the curve again in the first quadrant.
(b) meets the curve again in the fourth quadrant.
(c) does not meet the curve again.

(d) meets the curve again in the second quadrant.

(2015)
2

. e —cosx |
lim is equal to
*=0  sin” x
(a) 3 (b) 32 (c) 5/4 (d 2

(Online 2015)
The distance, from the origin, of the normal to the curve,

x = 2cost + 2t sint, y = 2sint — 2¢ cost at ¢ = m/4 is

b 242 (o) 2 @ 2
(Online 2015)

(a) 4

If Rolle’s theorem holds for the function

f(x) =2x+ bx®> + cx, x € [-1, 1], at the point x = 1/2,
then 2b + ¢ equals
(@ 1 b)) -1 () 2 (d) -3

(Online 2015)
Let the tangents drawn to the circle, x> + 3* = 16 from the
point P(0, #) meet the x-axis at points 4 and B. If the area

of AAPB is minimum, then /% is equal to

(@) 4.3 (d) 3.3
©) 32 (d) 42

Let k be a non-zero real number. If

(Online 2015)

e* —1)?
( ) , x#0
flx)= sin(f)lo (1+£)
k)BT
12 R x=0
is a continuous function, then the value of £ is
(a) 1 (b) 2 (© 3 (d) 4

(Online 2015)
The equation of a normal to the curve,

fu
siny=xsin(§+y)atx =0, is

(b) 2y—-3x=0
d) 2x-3y=0
(Online 2015)

Let £ and K be the minimum and the maximum values of

1+x)°°
g in [0, 1] respectively, then
1+x™

(a) 2x+\/§y=0
(c) 2y+\/§x=0

the function f(x)=

the ordered pair (k, K) is equal to
(@ (1,2°) (b) (204, 206)
© 21 @ @D

From the top of a 64 metres high tower, a stone is thrown
upwards vertically with the velocity of 48 m/s. The greatest
height (in metres) attained by the stone, assuming the
value of the gravitational acceleration g = 32 m/s?, is

(Online 2015)
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(a) 100 (b) 88
(c) 128 (d) 112 (Online 2015)
If x = -1 and x = 2 are extreme points of

S/ (x) = aloglx| + px? + x, then

1 1
(a) oc=—6,[3=—§ (b) oc=2,[3=—E
(©) OL=2,B=% (d) 0c=—6,B=% (2014)
. 2
lim sm(nc;)s X) is equal to
x—0 x
(@) 1 (b) —m
(o) m (d) m/2 (2014)

If f and g are differentiable functions in [0, 1] satisfying
f(0) =2 =g(), g(0) =0 and f (1) = 6, then for some
ce 10, 1]

@ 2f7(c) =3¢'(c) (b) f7(c) = g'(e)

() f7(e) =2¢g(0) (d) 2f7(c) = g'(0) (2014)
If g is the inverse of a function f and f’(x)=75, then
1+x
Z'(x) is equal to
1
(a) 5x* (b) 71+{g(x)}5
() 1+ {gx) d 1+ (2014)

At present, a firm is manufacturing 2000 items. It is estimated
that the rate of change of production P w.r.t. additional

number of workers x is given by ‘;71) =100 - 12\/; . If the
x

firm employs 25 more workers, then the new level of production

of items is

(a) 3000 (b) 3500 (c) 4500 (d) 2500
(2013)

o dy .
If y = sec(tan™ x), thena at x = 1 is equal to
1
@ 1
© 2 @ 75 (2013)

Consider the function, fix) =x — 2|+ |x -5, x € R

Statement 1 : f'(4)=0

Statement 2 : f'is continuous in [2, 5], differentiable in

(2, 5) and f(2) = A5).

(a) Statement 1 is true, Statement 2 is true; Statement 2 is
not a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is false.

(c) Statement 1 is false, Statement 2 is true.

(d) Statement 1 is true, Statement 2 is true; Statement 2 is

a correct explanation for Statement 1. (2012)

If f: R — R is a function defined by f{x) = [x] cos (2x2— 1]7.5 ,

where [x] denotes the greatest integer function, then f'is



63.

64.

65.

66.

67.

68.

(a) discontinuous only at non-zero integral values of x.
(b) continuous only at x = 0.

(c) continuous for every real x.

(d) discontinuous only at x = 0.

Let a, b € R be such that the function f given by

f(x) = In |x| + bx? + ax, x # 0 has extreme values at
x=-1andx=2.

(2012)

Statement 1 : f'has local maximum at x = — 1 and at x = 2.
1 -1

Statement 2 : a=—andb=—
2 4

Statement 1 is true, Statement 2 is true; Statement 2 is
not a correct explanation for Statement 1.
Statement 1 is true, Statement 2 is false.
Statement 1 is false, Statement 2 is true.
Statement 1 is true, Statement 2 is true; Statement 2 is
a correct explanation for Statement 1. (2012)

(2)

(b)
(©)
(d)

A spherical balloon is filled with 4500 1t cubic metres of
helium gas. If a leak in the balloon causes the gas to escape
at the rate of 727 cubic metres per minute, then the rate (in
metres per minute) at which the radius of the balloon
decreases 49 minutes after the leakage began is

(a) 2/9 () 92 () 977 (d) 7/9 (2012)
2
%equals to
dy|(dy)” a2y )(dy)”
@ |3\ ® -|=5 |5
dxz dx dxz dx
-1 -1 3
d’y d’y (dyJ
— o — 2011
© de] (@ ( 3] &) o
o (1=cos {2(x - 2)}]
lim | ————
x—2 x—-2
1
a equals—\/z b) equals—
(a) (b) eq NG
(c) does not exist (d) equalsx/z (2011)
The values of p and g for which the function
sin(p + 1)x + sinx £ <0
x 4
f@=1 1 , x=0
e 2 —x
—m , x>0
X
is continuous for all x in R, are
3,1 b polo3
@ P=-54=; ) p=5.0=7
1 3 5 1
© pP=5.0="7 @ P=5.4=75 (2011)

Let f: (-1, 1) = R be a differentiable function with
f(0)=-1and f’(0) = 1, g(x) = [f 2f (x) + 2)]>. Then
g0 =

69.

70.

71.

72.

73.

74.

75.

(a) 4 (b) -4
(c) 0 (d 2 (2010)
Let f: R — R be a positive increasing function
with lim @zl. Then lim @:
X—>o0 X X—>00 f(x)
(@ 1 (b) 273 (c) 3722 (d 3 (2010)
Let f: R — R be defined by
k—2x, ifx<-1
f(x)_{2x+3, if x>-1

If f'has a local minimum at x = —1, then a possible value of
k is

(@ 1 (b) 0 (c) —1/2 (d) -1 (2010)
Let f: R — R be a continuous function defined by

T

Statement-1 : /' (c) = 1/3, for some ¢ € R.

Statement-2 : 0 < f(x) < % forall xeR.
(a) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation of Statement-1.

Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1.
Statement-1 is true, Statement-2 is false.
Statement-1 is false, Statement-2 is true.

(b)

(c)
(d)

Let /' (x) = x[x| and g(x) = sin x.

(2010)

Statement-1 : gof'is differentiable at x = 0 and its derivative
is continuous at that point.

Statement-2 : gof'is twice differentiable at x = 0.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1.
Statement-1 is true, Statement-2 is false.

Statement-1 is false, Statement-2 is true.

Statement-1 is true; Statement-2 is true; Statement-2 is
a correct explanation for Statement-1. (2009)

Given P(x) = x* + ax?® + bx? + cx + d such that x = 0 is the
only real root of P/(x) = 0. If P(—1) < P(1), then in the interval
[-1,1]:

(a) P(-1) is not minimum but P(1) is the maximum of P
(b) P(-1) is the minimum but P(1) is not the maximum of P
(c) neither P(-1) is the minimum nor P(1) is the maximum

of P
(d) P(-1) is the minimum and P(1) is the maximum of P

(b)
©
(d)

(2009)
Let y be an implicit function of x defined by
x> — 2x° cot y —1=0. Then y’(1) equals
(a) 1 (b) log2 (¢) -log2 (d -1 (2009)

Suppose the cubic x* — px + ¢ has three distinct real roots
where p > 0 and ¢ > 0. Then which one of the following
holds?
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81.

82.

83.

84.

(a) The cubic has maxima at both\/: and \/7
(b) The cubic has minima at\/; and maxima at \/;

(c) The cubic has minima at \/z and maxima at \/%

(d) The cubic has minima at both \/7 and — \/7

(2008)

(x—-l)sinx% it x#l1
0 if x=1
Then which one of the following is true?
(a) f is differentiable at x = 1 but not at x = 0
(b) f is neither differentiable at x = 0 nor at x = 1

(c) f is differentiable at x = 0 and at x = 1

Let f(x)=

(d) f is differentiable at x = 0 but not at x =1 (2008)
How many real solutions does the equation

x”+ 14x3 + 16x3 + 30x — 560 = 0 have?

(@ 5 by 7 (c) 1 (d) 3 (2008)

If p and ¢ are positive real numbers such that p> + g% = 1,
then the maximum value of (p + ¢q) is

@3 ®F ©F (@2 (2007
The function f: R — {0} — R given by
_1 2
SO =

can be made continuous at x = 0 by defining f(0) as
(a) 0 () 1 (c) 2 (d) -1 (2007)

Let f R —> R be a function defined by

f(x)=min {x + 1, |x| + 1}. Then which of the following is

true ?

(a) f(x) is differentiable everywhere
(b) f(x) is not differentiable at x = 0
(¢) f(x)>1 forallx € R

(d) f(x) is not differentiable at x = 1 (2007)

The function f(x) = tan™! (sin x + cos x) is an increasing
function in

w03 o (o) 0l
(2007)

A value of ¢ for which conclusion of Mean Value Theorem
holds for the function f'(x) = log,x on the interval [1, 3] is

(a) logse (b) log3
(c) 2 logse (d) %1oge3 (2007)
If x™ = (x + yy" "7, then dy/dx is
¥ xX+y x
@<= & T ©w @ (2006

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

85.

86.

87.

88.

89.

90.

91.

92.

93.

having fence are of same length x. The maximum area
enclosed by the park is

3, x 1,
@ ¥ ®) g © 3 (d) m (2006)
The set of points where f(x)= T s differentiable, is
1+ x|
(a) (_ o0, 0) o (05 OO) (b) (_ o0, _1) o (_ls OO)
(¢) (= oo, ) (d) (0, w) (2006)

Angle between the tangents to the curve y = x> — 5x + 6
at the points (2, 0) and (3, 0) is
(a) w2 (b) w3 (c) w6 (c) w4

(2006)

x 2
The function g(x):%+— has a local minimum at
X

(a) x=2
() x=0

(b) x = —
(d x=1

. . 3x7+9x+17 .
If x is real, the maximum value of ——5———— is
3x"+9x+7

(a) 1/4 (b) 41 © 1 (d) 17/7 (2006)

A spherical iron ball 10 cm in radius is coated with a layer
of ice of uniform thickness that melts at a rate of 50 cm?/min.
When the thickness of ice is 5 c¢m, then the rate at which
the thickness of ice decreases, is

(b) ﬁ cm/min

(2006)

(a) # cm/min

(©) % cm/min (d) 5‘+ cm/min (2005)

Let o and B be the distinct roots of ax?> + bx + ¢ =0, then

1- co's(ax2 +bx+c)

lim ( 7 is equal to
x—a Xx—o
2
@) 0 (b) 5 (a-B)°
2
© 3©@-p’ @ “S-@-B’ (2005

The normal to the curve x = a(cos® + 0OsinB),
y = a(sin®@ — BcosO) at any point 6 is such that

(a) it makes angle %“’9 with x-axis

(b) it passes through the origin

(c) it is at a constant distance from the origin

(d) it passes through (ﬂs_a) (2005)

2

If fis a real-valued differentiable function satisfying

| ()= f()] < (x=y)*,x y € Rand f(0) = 0, then f(1)
equals
(a) 1 (b) 2 () 0 (d) -1 (2005)

Let f'be the differentiable forV x. If /(1) = -2 and f"(x) =2
for [1, 6], then
(a) f(6)<8
(c) f(6)=5

(b) f(6)=38

d) f(6)<5 (2005)
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9s.
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98.

99.

100.

101.

102.

103.

104.

Suppose f(x) is differentiable at x = 1 and
limL f(1+h) = 5, then f'(1) equals
h—0h

(a) 4 (b)) 3 () 6 (d 5 (2005)
Area of the greatest rectangle that can be inscribed in the
2 2
. X y .
ellipse —5+=5 =1 is
pse” 27
(@) ab (b) 2ab (c) alb (d) ab
(2005)

If 2a + 3b + 6¢ = 0, then at least one root of the equation

ax* + bx + ¢ = 0 lies in the interval

(@ 2,3) () (1,2) (o) O, 1) (d) (1,3)
(2004)

A function y = f(x) has a second order derivative
f""(x) = 6(x — 1). If its graph passes through the point

(2, 1) and at that point the tangent to the graph is
y = 3x — 5, then the function is
(@ (x+ 1) (b) (x-1y
() (x— 1y (d x+1) (2004)
_ 1-tanx g [ ﬂ]
Let f(x) = ppp x# g, X€ 0, 7 |
f(x) is continuous in [O, %}, then f(%) is
1 1
@ -5 b 5 (c) 1 (d) -1 (2004)

b 2x
If lim (1+ < +—) = e”, then the values of a and b, are

X—>00 X

(a) ae R D=2 ®) a=1,b € R
(c) aeR beRr (d a=1and b=2 (2004)
Let f (a) = g(a) k and their »n'™ derivatives

f"(a), g"(a) exist and are not equal for some n. Further if

S(@)g(x) ~ f(a)-g(a)f(x)+g(a) _

lim *

x—>a gx)-f(x)
then the value of £ is
(a) 2 b)) 1 ) 0 (d 4 (2003)

m [1—tan(x/2)][1-sinx]
x->7/2[1+ tan(x/2) ][ - 2x]}
() 0 (b) 132  (c) o

d) 1/8 (2003)

The value of

li 1424 +3% en* 142243

im z — lim 5 is

n—pso n R n

(a) zero (b)) 1/4 (c) 15 (d) 1/30(2003)

The real number x when added to its inverse gives the

minimum value of the sum at x equal to

(a) 1 (b)) -1 () 2 (d 2 (2003)
1.1

If f(x)= (Ix‘ )’ x¢07
0 , x=0

then f (x) is

(a) continuous for all x, but not differentiable at x = 0
(b) neither differentiable not continuous at x = 0

(c) discontinuous everywhere

(d) continuous as well as differentiable for allx (2003)

105.If the function /' (x) = 2x3 — 9ax? + 12a’x + 1, where a >0,
attains its maximum and minimum at p and g respectively
such that p> = ¢, then a equals

(@) 1 (b) 2 © 12 d 3 (2003
106.1If f (x) = x ", then the value of
1 rr 1 FFF 1 _1 n n 1 )
LD L0, SO
(a) 27! (b) 0 @) 1 () 2" (2003)
107.1f lim l°g(3+x);1°g(3 =9 _ k. the value of k is
@) -13  (b) 2/3 ) -2/3 d 0 (2003)

108.1f 2a + 3b + 6¢ =0 (a, b, ¢ € R) then the quadratic equation
ax? + bx + ¢ = 0 has

(a) at least one root in (0, 1)
(b) at least one root in [2, 3]
(c) at least one root in [4, 5]
(d) none of these (2002)
109.Let f(2) =4 and f'(2) = 4 then w uals
(a) 2 (b)) -2 (c) 74 @ 3 (2002)
: g
110. lim [M] =
v\ x2 143
(a) e* (b) & (c) & (d 1 (2002
NI Iff(x +y)=f(x) - f) ¥ x, y and f(5) = 2, f'(0) = 3, then
f'(5) is
(a o0 (b) 1 (c) 6 (d 2 (2002
lim V1—-cos2x
112. x—po—ﬁx is
(@ 1 (b) -1
() 0 (d) does not exist (2002)

113. The maximum distance from origin of a point on the curve

!
X = asint — bsin[i] y-acost—bCOS[ 5 ) both a, b > 0

is

(@ a-> b) a+b
©) a®+p? (d) Ja*-p? (2002)

H4.IF /(1) = 1, £ (1) = 2, then lim=—=—"— {/(—)] is
(a) 2 (b) 4 @ 1 (d 12 (2002)

115. f(x) and g(x) are two differentiable function on [0, 2] such

that f"(x)-g"(x)=0, f'()=2¢'(1)=4, f(2)=3g(2)=9
then f(x)— g(x) at x = 3/2 is



(@) 0
(c) 10
116. f is defined in [-5, 5] as

f(x)={

(a) flx) is continuous at every x, except x = 0
(b) fix) is discontinuous at every x, except x =0
(c) flx) is continuous everywhere

(d) fix) is discontinuous everywhere

(b) 2

d 5 (2002)

x, if x is rational and

—x, if x is irrational. Then

(2002)

. @ 2 (d 3 (@ 4 (b 5 (@ 6 (b
13.(d) 14. (@ 15 () 16. (c) 17. ()  18. (d)
25. (b) 26. () 27.(c) 28 (b) 29.(b) 30. (c)
37.b)  38.(d) 39. (c) 40. (a) 4l. (c) 42. (0)
49. b)) 50. (d) 5. (c) 52. () S53.(d) 54. (a)
6l. @) 62.(c) 63 (a) 64. (a 65 (b) 66. (c)
73. (@) 4. (d) 75.(b) 76. (b) T7.(c) 78. (c)
85. (c) 86. () 87.(a) 88 (b) 89. (a  90. (b)
97. b) 98. (@  99. (b)  100.(d)  101.(b)  102.(c)
109.(c)  110.(d)  11l.(c)  112.(a) 113.(a)  114.(a)

. 0,
117. lim
x—0

logx" —[x]
[x]
than or equal to x)
(a) has value —1
(c) has value 1

, ne N, ([x] denotes greatest integer less

(b) has value 0

(d) does not exist (2002)

I— d’ d
118. If y=(X+ 1+x2)",then (1+)C2) Y + x_y is

ANSWER KEY

dxz dx

(@) n’ (b) -n%y (o) -y (d) 2x%(2002)

7. () 8 (@ 9 () 10. ) 1. (@ 12 (a)
19. @ 20. (b) 2. (d) 22. @ 23.(d) 24. (0)
3. b)  32.(b) 33 () 34.(a 35 (d) 36. (a)
43. @) 44. (c) 45. () 46. (b) 47. (b)  48. (0)
55. b) 56. () 57.() 58 (c) 59.(b) 60. (d)
67. @) 68. () 69. (@) 70. (d) 7. (a 72. (b)
79. b) 80. ) 81. (d) 82. (c) 83 (a 84. (0)
91. (a,c) 92. () 93.(b) 94. (d) 95 (b) 96. (c)
103.(a)  104.(a)  105.(b)  106.(b)  107.(b)  108.(a)
15.(d)  116.(b) 117.(d)  118.(a)




%x/péwnwﬁ/o/n/sx

1. (a): Let the curves y*> = 6x and 9x> + by? = 16 intersect at
(o, B).
B2 = 60 and 90> + HP% = 16

dy dy 3 3
- for curve y> = 6xis 5~ _ =&
dxl(o.,p) d y B
o ox + by = 16 4s Lo 22
drlg ) ToT curve 9x Y is e

3 9a.
As the curves are orthogonal, we have |~ | —— |=—1

As B? = 60, we get 270, = b(0-6)
= b=2—7=2 (as . #0)
6 2
For b = 0 the intersection is non orthogonal. So we can rule out
b = 0 in the beginning only to conclude o # O in the end.
2. (d):Observe that t — 1 < [f] £ ¢
2 15
X

1
Applying this to numbers O " and summing them,

15 15 15
we have 25—15< Z[E}S E
x| Zix

k=1% k=1
Multiplying throughout by x, we have

15 15 I 15
Y k-15x<x 2[—}3 Yk
k=1 k=1-%4 k=1
Putting the limit x — 07, we have 120 < L < 120

As the limit from both sides approaches to 120, we have by
sandwich principle, the required limit = 120.

, 1 1Y
3. (a): We have, f(x)=x +—2:(x——) +2
x

X

1
And g(x)=x—; forxe R—{-1,0, 1}

12
(x—f) +2 1 )
. h(x)zx—1=(x—;)+ﬁ
xX—— xX——
x x
1
Put x——=1
x
2
H(t)=1t+—fort € (—oo, ) — {0}
t - +
; : +—t—>
Consider H(f) on the interval (0, o) oo
2 , 2 S
H(t)=t+7 H()=1-—
t

So, H(t) is decreasing on (0, \/5) and increasing on (\/5, o).
Thus H(f) has a local minimum at t=+2.
H (\/5)=2\/§ is the local minimum value of the function

at /2.

Remark : Observe that 7+ % >2 \/5

thereby again contribute that 242 is a local minimum.

4. (b):Atx = 0, we have LH.D.= lim SO=h =7

h—0 —-h
. (m )" ~D)sink N
= lim s =n(0)(-1)=0
h .
RHD. = lim 2O*+M =/ _ . (r=h) e ~Dsinh
h—0 h h—0 h

= (mO)1) =0

Let’s check at x = 7

LHD.= lim £ &= =/
h—0 —h
T—h .
= 111’11 w — (0) (eTt _ 1)(_1) _ 0
h—0" —h
RHD. = lim L&M= /(@
h—0 h
T+h .
— lim h(e” " —1)(=sin h) _ (0) (€ — -1y =0
h—0 h

Thus fis differentiable at both x = 0 and x = 7.

Remark : This happens as x = 0 and x = ® both are repeated
roots of the given function.

5. (d) : Let cone of radius » and height 4 is inscribed in a
sphere of radius, R = 3

Now, OD =4D — O4 = h -3

In AODC, (OC)? = (OD)?* + (CD)?

= 3P2=0h-37%+

= 9=r+9-6h+r

= 12 =6h— h? (1)

1 1
Volume of cone (V)=§7'U’2h =§Tch(6h—h2)
=%n(6h2—h3)
V n 2
—=—X(12h-3h
Now, =37 )

put 20 5 32— 125 = 0
gy T T AT

= 3hh-4)=0=h=4
dv
AISO, W<Oath=4

Put &/ = 4 in (i) we get, 1> = 24 — 16 = 8
Slant height, / = VA> +72 =/16+8 =~/24

Now, curved surface area of cone = mr/

=n><2\/5><2\/€=8\/§n.



cosx x 1
6. (b):Given, fix) = |2sinx x* 2x
tanx x 1
f(x) = cosx(x?> — 2 x?) — x(2sin x — 2x tan x)
+ 1 (2x sin x — x? tan x)
= —x? cos x + x* tan x = x? (tan x — cos Xx)
f/(x) = 2x(tan x — cos x) + x*(sec’> x + sin x)
lim M=1im
x—0 X
= 21)+0=—2
7. (¢): Given, fit) = (A € — W) . sin (2 |f))
S(O+h)-1(0)
h

2x(tan x—cos x) N X2 (sec2 Xx+sinx)

x—0 X X

R.HD. (at x = 0) = lim

h—0
BN .
= limw — hm(|}\|eh _M)ZSIH}ZCOS/’!
h—0 h h—0 h
=2(]Al - w)
. 0—-h)— f(0 RN
LH.D. (at x = 0)= lim JO=1=fO) _ . (A]e ~wsin2h
h—0 —h h—0 —h

=-2(A - w
R.H.D. (at x = 0) = L.H.D. (at x = 0)
= 4A=4pnp > A=Fu >u=20and L e R

8. (a):Given, x> + )? + sin y = 4 ..()
On differentiating (i) both sides, we get

dy dy dy —2x

- Z i s =—=— .
2x+2y i +cosydx 0 dx  2y+cosy (i)

On differentiating (ii) both sides, we get

Py (2rreosn)D=(-202-sin y)%

dx? (2y +cos y)*

J2 —2(2y +cosy)+2x(2—sin y)ﬂ
= _y: dx

dx* (2y +cos y)?
Ly _204D+222-04) (L],
a0 0+1)° dx|(-2,0)

- 2-32=-34

9. ):Letfix)=ax*+bx> +cx? +dx+e )

Given, lim (f(;)+1)=3 = lim(ax2+bx+c+i+%+lj=3
x—0 X x—0 X X

= c+t1=3=c=2 [ limit exists finitely, so d = e = 0]

s fx) = axt + b+ 2% = f(x) = 4ax® + 3bx? + 4x

Given that f{x) has extreme values at x = 1 and x = 2

S f/(H)=0 and f'(2)=0

= 4a+3h+4=0 ..(ii) and 32a + 12b+8 =0 .(iii)

1
From (ii) and (iii), we get a :E’ b=-2

Thus, f(x)= %x4 -2 +2x% o f(-]) =%

xtan2x —2xtanx

1242=2
2

10. (c) : Let f(x) = liirz)
X

(1—-cos 2x)2
xsin2x  2xsinx
— lim €082x cosx
x—0 4sin* x

. xcosx-sin2x—2xsinxcos2x . 1
=1lim — X lim
x—0 4sin” x x—0COS2X - COSX

_ 2xcos” xsinx — 2xsin xcos2x
= lim — x1
x—0 4sin”™ x

x(cos” x — c0s 2x) x(cos? x — cos” x +sin” x)

x—0 2sin” x =0 2sin” x
. x . 1. 1 1
=lim —— = lim — =—lim —=—
x—02sinx  x—0 28INX 2 x50 SInx 2
X X
f 2x3*
11. (@): f(x)=sin""
4 149"

Put 3* = tan t = ¢ = tan! 3*

o 2tant ) .
o f(x) = sin 1(%J=sm !(sin2¢) = 2¢ = 2tan"!(3%)
1+tan” ¢
1 1
= f(x) = 2 x3%log3 = f'(ajzﬁxalogz.:ﬁlogﬁ
1+9*

12. (a): Since the function f{x) is continuous at x = 2.
1

wlim f(0=1Q2) = hn%(x—l)E =k

fim [(r—1)—T}——

— g2 2-x — [+ L.H.S. is in the form of 1~]

1im—(";2) 1
= e ok o ook k==

e
13. d): f(x):l— ]2‘_1 s x#0
x e*-1
Given, f(x) is continuous at x = 0
(1 k-1 . —1-x(k-1)
= 0)=1lim|—— = f(0)=lm——————
JO x—>0[x ezx—l) /O x—0 x(ezx—l)

(1+(2x)+%(2x)2+...)—1—x(k—l)
x (e -1)
(2x+%(2x)2 +...)—x(k -1)
= f(0)= 1imo - —
x— 2x2[e _1]
2x

= /(0)=lim

(2x+21!(2x)2 +...j—x (k-1)

= f(0)=lim

2x°
2,43
((2—k+1)x+2x +—x +) . 3-k)\1 2

— lim 3 =lim || —— |—+1+=x+..

it 22 x—0 2 Jx 3
Since, f{x) is continuous at x = 0

3-k=0 = k=3 - f0)=1
- -1

14. (a) : x =205 1 @), p=yoe (i)
Differentiating (i) and (ii) w.r.t. ‘#’, we get

W2 -1

dx 1

E - 2 ,2cosec_1t

2 (2% o 2) x



dx _(200860_1[)1/210g2 B _xlogz

ax _ ...(iii)
dt P -1 2 -1
dy 1 seclt 1
4 Lo (2 'og2)x
an dt > lzsec_lz s t\/tz -1
-1
og ylog .
(zsec t)l/ll ) log?2
= = ...(iv)

2 -1 2N -1
dy _dyldi _ ylog2/2 -1y

de dxldt _yloga/onlA-1 X
15. (@) :flx) = 23 — 92 + 12x + 5, x € [0, 3]
= f/(x)=6x%— 18x + 12 = 62 - 3x + 2) = 6(x — 1) (x — 2)
For f'x)=0,(x— 1) (x—2)=0 =>x=1lorx=2
Now, f(1) = 10, f(2) =9, f0) =5, f(3) = 14
© M=14and m =5
Soo M—-m=14-5=9

/3 _
i 27+ ) 22 _
¥=09—(27 +x)
[x/81] 1

Kl *Seai +'")_1} _

= lum
j} —03[-2x/81] 6

16. (c) : We have,

= lim
x—0
3[1—(” 2x

3x27

cotx —cosx _

— fim (—tanh) — (—sin k)
(m-2x)° 50

(- 2h)°

17. (a) : We have lim
o

2
sinh—tanh 1 . tanh(l1-cosh)
_ = —hm - 7

I
=——lim
8 -0 h3

8 h—0 h3

h
2sin® =
zllim(tanh) 2|1
8h—0\ h

18. (d) : Let u=tan_1[ 6x‘/;3} xe(O,%)

3/2
= tan”| 2 (3x3/2 )2
1-(3x7"7)
This holds as 3x32 € (0, 3/8)
Differentiating with respect to x, we obtain
du_, 13 5 o
dx 1+9x° = 2
9x S g=—2
X)= .
1vor ST 08
19. (a) : We have, y(x - 2)(x —3) =x + 6
It meets the y-axis where x = 0, i.e. y(6) =6 ..
The point of intersection is (0,1).
x+6
X —5x+6

j = 2tan"!(3x%?)

= Jrgx)=

Now, y= ()

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

dy (X =5x+6)-1-(x+6)-(2x=5)
dx (x? =5x+6)°

dyl  _6-(0)(=5) _
“dxliz o 36

Slope of normal = —1
Then the equation to curve is y — 1 = — 1(x — 0)
ie,x +y—-1=0.
20. (b) : Let r be the radius of circle and / the length of arc of
the circle. !
Now [/ + 2r = 20 (given)
Also =10 = 0r + 2r =20 r v
20-2r
" 2 2
we r
Now, A= =2

Now 1

0=
20-2r

=r(10-r)

dA
We have—= 10 — 2r
dr
2
d—A=O = r=5 A]so, d—A=—2<O
dr dr2

. A (r) is maximum at » = 5.

Area = 5(10 — 5) = 25

Alternative solution : We have, 4 = (10 — r)
Applying AM. & GM. inequality, we get

Jr(lO—r)SLzo"r ie, JrA0-r) <5 -

Then the maximum area is 25 and is achieved at
r=10 —-rie, r=>5.

.ﬂ_ 2 14 X
21. d): dx—lS(x+\/x 1) [H\/ﬁJ
14
+15(x— x2—1) [1—

15 15
(x+\/x2—1) 15(x— x2—1)
\/x2—1 B \/x2—1

gl |

e f i

X

2
= \/xz—ld—{+ﬂ al
dx” dx

(10 —r) £ 25

=15

-1

:15(x+x/ﬂ)l4(l+\/ﬁ] wsf- xz_l)M(l_ x:—l]

15 15 225
=\/125—[15(x+\/x2—1) +15(x+\/x2—1) J=2—y
x -1

x =1
d? d
2 )y )y
= [|x"=1)—+x—=225
( )dx2 dx Y

22. (a) : We have, x? — 2x = 4(1 — y)
= 2 -2x=4-4y
Differentiating both sides w.r.t. x, we get




2xy +2y- X = b -2= 4P
x dx
2
dy 2 2 dy 2-2xy
—Q2yx"+4)=2-2 = —=—-
= dx( X" +4) xy A 2y +4
@ 2 2><2><(—2) —_14_ 7
dx (2,-2) 2( 2))((2) +4 _12 6
7

Slope of tangent to the curve = p
Equation of tangent passes through (2, -2) is

y+2=%(x—2):>7x—6y=26

Equation of tangent does not pass through (-2, -7).

23.(d) : We h hm 3x 3
() € have \/T \/*
J3x -3 \/Zx 4+2

x—>3\/2x 12 V-4

iy B3 =20 -4 +42)

B (Qx-4-2)

(J3_x 3)(3x +3)V2x -4 +42)
(2x = 6)(+3x +3)

o Gxe 9NW2x-4++2)

x—3

xﬁ3

36 )(2x—4+4/2)

g 2(x=3)3x +3) "0 2(x—3)(\3x +3)
3,62 1

27 3+3) 2

24. (¢)

25. (b): Y5 + y 1S = 2x = Gy‘”-l *6/5)@=2

5 dx

= Y%y =10y =y (252 -1)=10y

[o 2= yVS 4 VS o s _ s o2

2x

1)+ 2——|=10y’

oo e
= V@D +n =5y -1() =V @ D)+ -25=0

A=1,k=-25 So,A+k=1-25=-24
26. (c) :Let fix) =ax®> + bx> + ex + d
= f3x) = 27ax® + 9bx*> + 3cx + d
f(x) = 3ax? + 2bx + ¢, f(x) = 6ax + 2b
Now, f(3x) = f"(x) f”(x)
= 27ax’ + 9bx% + 3cx + d = 18a% + (6ab + 12ab) x*
+ (4b% + 6ac)x + 2bc

Comparing coeff. of like powers, we get
27a = 1842 9b = 18ab, 3¢ = 4b* + 6ac, d = 2bc

= )’ (2 ¥?

= a=%,b=0,c=0,d=0 s f) = o
f(x) = —x , 7 (x)=9x
f(2) 12, f'(2) =18, f”(2) = 18

So,f"(Z) -f1@2=0

27. (c)

i
28. (b) : - f{x) is continuous at x =5
tan4x
. 4 \tan5x 0
i (4] (2)= (2] =x:2
x—% 5 s 2 5 5
= k+2=1 = k=1—z=§
5 5 5

29. b) : flx) =x> - 32+ 5x + 7
= f'x)=3*-6x+5=3x-12+2>0,V x€R
So, flx) is increasing in R.

1

30. (¢): We have, p= 1im+(1+tan2 Jx)2x

. x%o . . . .
It is of the form 1% hence the limit is given by
tan®/x lim l( tan/x ]2 1
Vi ) Ze2 = N

31. (b) : As we are concerned about differentiability at ‘0’ in the
vicinity of sinx

f(x) = log2 — sinx
g(x) = f (fix)) = log2 — sin(log2 — sinx)
As g is sum of two differentiable functions, so g is differentiable.
g'(x) = cos(log2 — sinx)-cosx
Then g’(0) = cos(log2).

lim
p:ex_>0 2x  _ ,x—02

e lo —l
gp 2

32. (b): f(x)=tan_1( 1+Sme
1-sinx
_1[ 1+sinx _1(1+sinxj
=tan | 77— |=tan | T7—
V1- sin x cos® x

:tan_l(1+51nxj As xe((), E)
COSX 2

_ mo\LTE L il L p(m)lL
=tan {tan(4+2ﬂ—4+2.. f(x) 5 f(6) 5
T

T . 2n
Equation of normal is y—§=—2 x—g Le. 2x+y=?

2n
It passes through |0 By
33. (¢) : We have from hypothesis, 4x + 2mr = 2
1-2x
r=
T

T 1
Area, A=x*+7r? =x? +—2(2x—1)2 =x* +—(2x—1)2
T

For maximum/minimum

dA 4 2

—=0 = 2x+—2x-1)=0 .. x=——

dx i n+4
2

Also, —2>0 at this value. Thus there is a minimum.
dx

Again, on comparing, x = 2r
34. (a) : We have, 4+%sin2 2x—2cost x

=4 + 2(1 — cos*) cos’x — 2cos*x



=4 + 2 cos®x — 4 cos*x

5 2
1 17
=—14 4, £ x—l =—4 (coszx—fj -—
{COS X > 1 16

Now, 0 < cos®x < 1

3 9
= - —<cos’x-—-<2 = OS(coszx—fj < —
4 16
( ) 1)2 17 1
= —-—=<lcos"x-=| —=—=<-=
1) 160 2

2
= 2<-4 (COSZX—l) 17 Sll
4 16 4

17 .
Maximum value, M = i and minimum value, m = 2

M—m=1—7—2=2
4 4
P f(x) - 22 f(1)
35. (d) : Let L=thm7=1

—x t—x

2
Applying L Hospital rule, L= lim M =1
t—x

or 2 ()~ W) = 1= £ix) - % f(x)=x71

2
LE. = eITdJC = g 2losx :iz
x
1 1 1 01
Solution is [f(x)]?=j7(_?de N f(2)=7+C

X X 3x°
We have, f(1) =1

1 2 )
:7+C = — = — + —
= 1 3 = C 3 f(x) 35 T3
f(3)_2x(3j2+1xzz31
2)7372) T373 18
-X , x<1

36. (a) : We have, f(x)=
a+cos t(x+b), 1<x<2

Since, f{x) is differentiable at x =

lim (—x)= lim (a +cos™ (x + b)) = f(1)

x—1" x—1"
= -l=ag+cos!1+b) = cos'1+b)=-1-a ..()
Since, f(x) is differentiable. L.H.D. = R.H.D.

e JA=D =) ~(1=h)= (1)

0, therefore continuous.

LHD = h—0 _h h—0 _h
= lim_1+7h+1 = limi =-1
h—0 -h h—0 —h
h—0 h
-1 _ -1
=lhin[}a+cos (1+h+b)h [a+cos™ (1+Db)]

cos'(1+h+b)~cos'(1+b)  {im -1

= Jim 3 =0 -1+ h+b)
(Using L’Hospital rule)
-1

NG

-1

Hence, -1 = ———
J1-(1+b)?
= 1-(1+bP=1=1+b2=0=b=-1
From (i), we have — 1 = a + cos™! (0)

1T -n-2 _ a_m+2
= =—1-— = = S, ==
“ 2 ! 2 b 2

2x
. 4
37. (b) : We have, llm(l+ﬂ——2) =’
roe x X

2x
. a 4
hm(1+—) (1= form)

Now.
’ X—>o0 X x2
4
lim { [1% -= 71]2x} lim (2u—§)
=¥ X =7 x) _ ele
3
Hence, ¢ = & . 2a=3 = a=>

38. (d) : We have, x =42 + 3,y =87 - 1

dx d
P =42 +3, 88 — 1) Now, —=8tand =L = 24¢>

Todt dt
dy dy/dt
Sl ft tat P=—>= =3t
ope of tangent a i ) dt

Let O = (4\2 + 3, 803 — 1)
Slope of PQ = 3¢
8t —8\3 ,

_ 8(t—A)(t* +A* +1Hh)
442 — 402

A(E=N)(t+ D)

= L+A-22=0=@0-AN)(E+20)=0= tzkork:7
Q=[F+3, -]

2
39. (c) :Since f{x) is continuous at x = 1 .- E:“:”l:iﬁ

ie 2b* - 4b
22

Whena=~2, we get 2 =62 —2b = b>—2b -2 =0

2EVa+4-2 \'4;4'2=1J_r\/§

Also f(x) is continuous at x=+2 .

= b=

(a, b) = (V2,1£+/3)

When a=-+2, we get —2 =52 —2b = b2 —2b+2 =0

2+/4-8
2

40. (a) : We have, y=1++4x-3

dl— 1 ><4—g
dx  ovix_3 3:>4x73—9:>x—3

= b= =1+i(Neglected)

So, y = 4 .. Equation of normal at P(3, 4) is

y—4=—%(x—3) =2y-8=-3x+9=>3x+2y-17=0
41. (¢) : flx) = sin*x + cos*x
f'(x) = 4sin3xcosx + 4cos3x(—sinx)

y =sin 4x
= 4 sinxcosx(sin’x — cos%x) A T2

= —2 sin2xcos2x = —sindx N
Since, f(x) is increasing when f'(x) > 0
= —sindr > 0 = sindr < 0= xe gg



_ 2
42. (0): lim—(1=C0829)"
x—02xtanx — xtan2x

S 2 N2
—1im (2sin” x)

=0 ¥ 240 253 2%
2x| x+—+—+... |- x| 2x + +2 +...
3 15 3 15

3 5 4 2 4 4
P s 1]

31 b5l 31 5!
=1lim =lim

=0 4(2 8 of 4 64
B e B [y %
3 3 15 15

.2
1—cos2x)(3+cosx 2(sin” x)(3+ cos x
43. (a): lim ( X ) =1 ( X )
x—0 X tan4x x—0 X tan4x
_ hmz(sinx)2 (3+cosx)_2.1‘(3+1):2
x—0 X

(tan4x) B 4
x
kNx+1, 0<x<3

3<x<5

differentiable at x = 3, it must be first continuous at x = 3.

44. (c) : It solution : As g(x)={
mx+2,

Hence, lim g(x)=g(3) = 3m+2=2k
x—3

Again, g'+ (3)= }{11)1}) —g(3 + h}z —803)

= lim w = lim m_h:m (as 3m+2:2k)
h—0 h h—0
Also, ¢’ (3)= lim —g(3 —h-g03
h—0 -h
(h>0)
. kNa-h-2k . k(N4-h-2)
= lim = lim
h—0 —h h—0 —h
— lim k(4—h)—4. 1 — lim k _E
h—0 -h NA—h+2 h—>0J4-h+2 4

Hence set m = k/4
Now, 3m + 2 = 2k yields m = 2/5, k = 8/5

k+m=2
2M golution : Since g(x) is differentiable
R
x|, 4

(we earlier did it by ‘ab initio’ - first principle)
2" solution can then be completed as before.

45. (a) : 1% solution : Let £ (x) = ax* + bx> + cx? + dx + A

As lim

x—0

ax* +bx +ox? +dx+ A
1+ > =3

X

We have d = A = 0, the coefficient of exponents lower than 2
must vanish.

= lim (1+ax’>+bx+c¢)=3 = ¢=2
x—0

fx) = ax* + bx® + 2x2
f/(x) = 4ax® + 3bx? + 4x = x(4ax® + 3bx + 4)
x =1 and 2 are roots of 4ax’> + 3bx + 4 =0

3b 4
Thus, ——=3and 2=— (Using sum and product of roots)
4a 4a

x4

Solving, we get 4 =§, b=-2 f(x) =7—2x3 +2x7
Putx=2togetf(2)=8-16+8 =0.

2™ solution : As f has extreme values at x = 1 and
x =2, we build f from /.

S = kx = D(x = 2)(x — @)

As 7 is a polynomial of degree 3.

As lim (1+—f(x)J=3 = 1imI® o,
x—0 xz x—=0 x

Thus, f (x) = x* g(x)

Hence x = 0 is a repeated root of f (x).

Here f/(x) = k(x — 1)(x — 2)x = k(x> — 3x* + 2x)

4 2
= f(x)=k[%—x3+x2}=kx2[%—x+l]

= limM=k=2

x—0 x
4
X
Thus, f(x)=7—2X3+2X2

46. (b) : The given curve is x> + 2xy — 33> = 0
Factorizing it becomes (x — y)(x + 3y) = 0
Normal at (1, 1)isx+y=Aie. 1 +1=A . A=2
Thus the equation is x + y = 2
Obviously x + 3y = 0 doesn’t have the point (1, 1) on it.
Now, x + y = 2 meets x + 3y = 0 in the point (3, —1) obtained
by solving the system of linear equations. Hence the point is
in 4t quadrant.
XZ x2
47. @) : im0 i 2xe

x=0  sin”x x—0 2sinxcosx

(Using L’ Hospital Rule)

. Xy 1 1 1 3
=lim | —e" +— =1+—==
x—0\ sinx 2 Jcosx 2 2

48. (c¢) : Given that x = 2cost + 2¢ sint

+sinx

dx . . .
N Z:—Zsmt+2[tcost+smt] = 2t cost (1)

Also, y = 2sin t — 2¢ cos t

dy . .
= E= 2cost —2[—tsint + cost] = 2tsint

(i)
dy _ 2tsint o dy

So, — r —=tant
dx 2tcost dx

).
dx t=m/4

So the slope of the normal is —1.

(from (i) & (ii))

T
and at t = /4 = x=\/5+—

22

and :\/E—i
Yy

22



The equation of normal is

Suaas)

e Ea
=7 12 22

= x+y=2\/5- So the distance from the origin is 2.
49. (b) : We have, flx) = 2x> + bx> + cx

Now, f(1) = f{-1) and f’(%):() So, f(l)=2+b+c
ff-H)==2+b-c

Now, (1) =f-1) > c=-2 (D)
Also, f’(x) = 6x> + 2bx + ¢

1) 3 3
= |==+b+c=0 —+b-2=0 ii
= f(zj 5 c =5+ ..(ii)

So, 2b+c¢= ZX% +(-2)=-1 (using (i) and (ii))

50. (d) : Let the equation of the tangent be (y — ) = m(x — 0)
>mx-y+h=0 (1)
PA(0, h)

AN

Since OP’ = 1 distance of origin from the tangent of circle = radius

h

= =4 = M=16m*+1)

Vh? -16
4

x co-ordinates of 4 and B are x=—=7F

m? +1

= W =16m>+ 16 =>m=

respectively (from (1))

1
Area of A = 5 x base x height

G Sh
Vh? =16 Vh? 16
2h-h?
2k 16—
aa _, 2k -16
dh n-16
o 4(h? -16) - 2h? 4h[2h* - 64]

2(\/112 —16](}12 -16) B NI ~16(h* -16)

& +\
e 2 Wz

For area to be minimum, /& =\/§ =h= 4\/5

51. (¢) :Since f{x) is a continuous function .

lim f(x)= £(0)

Gl
= lim — x? =12 = 4 =12=k=3
x—0 sin(x/k)-log(1+x/4)
k £4£
kK 4
52. (a) : We have, sin y = x sin (£+y) ..(1)
Differentiating (i) w.r.t. x, we get ’
cosyd—yzx cos(£+ yjd—y+sin(2+y) (ii)
dx 3 dx 3
Put x = 0 and y = 0 in (ii), we get %:? = di)jc:Ti

-2
Equation of normal passing through (0, 0) is y=$x
ie., \/§y=—2x = 2x+\/§y=0

a+x)°>°

53. (d): Let f(x)= 7

1+ x

When f/(x) = 0 = x = 1
0.6

f(0)=1and f)=—=2"
2gh

Also, L fix)y e 2% 1)

54. (a) : We know that, v* — u? =
= 0 - (48)2 = 2(- 32)h
= h= 2304 =36m
64
The greatest height = 64 + 36 = 100 metres
55. (b) : We have f (x) = o loglx| + Px* + x

2
f’(x):%+2ﬁx+1:726x trra
—1 and 2 are the roots of 2px2 + x + o0 = 0
1 1 1
Hence —?B =-1+2 = _ﬁ =1 .. B=—E
Also, ZB =(-1D(2) = 275‘—2 Loo=2
56. (c) : lim sin(ncos x) lim sin{n—n(cosZ x)}
) ) x—0 X - x—0 xz
- lim sin(nsin2 X) - lm sin(nsin2 X) ) nsin? x
x—0 2 x—0 (nsinzx) x?
. sin(nsin® x) (sinx)z
=lim——— .| —=| =1-n-1=7
=0 msin®x X
f©_fM-F0) 6-2 , ,
T O ) T s —g0) “2mg 2 =€ =2
58. (0) :f (g) =x = [(g)g'(x) =1
oy 1 iy L
= g(x)—f,(g(x)) = gk =1+ {g}’
59. (b): Z—i =100 - 124/x

Integrating, we have, dP = (100 - 12\/;)1/‘13(



P:100x—12-§-x3/2 +A = P=100x-8x>2 +
P(0) = 2000 = X A = 2000

P(25) =100 x 25 — 8 x 252+ 2000 = 3500.

60. (d) : We have, y = sec (tan 'x)

dy = sec(tan_lx) . tan(tan_lx) 1
dx 1+x°
yl ol L
dxle—\/E ! 2_\/5
7-2x, x<2
61. (a) :fix)=p—-2|+x-5 = f(x)=9 3, 2<x<5
2x -7, x>5

Statement-1 : /'(4) = 0. True

Statement-2 : f is continuous in [2, 5], differentiable in
(2, 5) and f(2) = A(5). True

But Statement 2 is not a correct explanation for statement 1.

62. (¢) : f(x)=[x] cos(zx
Let n be an integer.
lim f(x)=0, lim f(x)=0

x—n* x—n~

= f(x) is continuous for every real x.

Jn =[x] cos (nx—;tj— [x] sin Tx

Sm)=0

63. (a) :f (x) = Infx| + bx?> + ax, x # 0 has extreme values at
x=—-1,x=2.

= f’(x):§+2bx+a

f(~1)=0and f’(2) = 0

= —-1-2b+a=0 = b=—1 and1+4b+a=0 = a=1
4 2 2

[Given]

=—l—1=— i+1 <0Oforall xe R— {0}
x 22

x
= f'has a local maximum at x=—-1,x=2
Statement 1 : f'has local maxima at x =—-1, x =2
Statement 2 : 4 =1, b=- 1
2 4

64. (a) : % =-72nm® / min, v, = 450071

v:énr3 @zénx?ﬁzxﬂ
3 dt 3 dt

do

— =4500mr — 49 x 721

dt

=4500m — 3528n = 9727

3

After 49 min, v = v, +49-

=P =243x3=36 = =9

—72n:4n><81><ﬂ = ﬂ:_LS: 2
dt dt 81 9

=972n= %nr

2
Thus, radius decreases at a rate ofgm/min

A d(dx) d J(dy)"
65- (b).zzd(d] :d{(dx) }
dy? dyl\dy) dy

dr (\dx dy — \dx) g2 Udx) — \dx) 442

66. (c):Letx=2+nh

lim NV1-cos2h _ lim Isinh|

h—0 h -0 h
RHL =1, LHL = —1. Thus limit doesn’t exist.

sin(p +1)x +sinx

, <0
X
67. @): f(x)= q, x=0
2
—W k0
X
. 1
lim f(x)==
x—0" 2
Again, lim f(x)=w=p+2
x—0" X

Now,p+2=¢g=1/2 - p=-3/2,q=1/2.
68. (b): g(x) = {f (2f () +2}?

We have on differentiation with respect to x,

g'x)= 2(/)’ () +2) - f72f () +2) - 2f"(x)

Letx =
g0)=212f(0) +2) - ["(2f(0) +2) - 2/"(0)
=21(0) - f7(0) - 2/7(0) = (-2)(1)(2) = - 4.
69. (a): As f is a positive increasing function, we have
S () <f(2x) <f(3x) ; ;
L 2x)  f(3x)
Dividing by f (x) leads to1 < I < )

As lim fix)):l, we have by Squeez theorem

X—>o0 X
or Sandwich theorem, lim M:1.

o f(@)
70. (d): lim f(x)=1

x—1F
Asf(-1)=k+2
As f'has a local minimum at x = -1
fEDY2fED)2f(-1)=120+2 =2k+2< 1.
Thus k = —1 is a possible value.

k<-1

X —X
71. (a) : Using A.M.-GM. inequality,%z'\/gx.ze‘x .

1
Thus, ¢* +2¢7* > 24/2. Then ———<——
e 120" 242
. .. 1 1
As is always positive, we have0 < —— < ——
eX+2e7F e 427 22

Observe that f(0) = 1/3. Thus such that /' (c) = 1/3.

Using extreme-value theorem, we can say that as fis continuous,
fwill attain a value 1/3 at some point. Here we are able to identify
the point as well.

X X . —sinx?, x<0
72. (b) :gof (x) = g(f (x)) = sin(xx[)={ .
sinx*, x>0
Let the composite function gof (x) be denoted by H(x).
—sinx?, x=0

sinx?, x=0

Then H(x)= {



o HO= k)~ 1(0)

LH(0)=1
© 0™ =h
—sin h? smh
= lim = lim ch=1-0=0
ns0m —h ho-  h?
) i 2
RE(0)= H(th) H(0) g S0 (bmfz ]h
h=0% h h=0% h*
= 1 0=0
Thus H(x) is differentiable at x = 0
-2xcosx® , x<0
Also H'(x) = 0 , x=0
2xcosx? , x>0

H'(x) is continuous at x = 0 for H'(0) = LH'(0) = RH'(0)
, x<0

, x20

—2cos x* + 4x? sin x?
Again H”(x) =
& ) 2cosx? — 4x? sin x2
LH”(0) =2 and RH"(0) = 2

Thus H(x) is NOT twice differentiable at x = 0 N

73. (@) : P(x)=x*+ax*+bx>+cx+d k

P'(x) =4x3 + 3ax? + 2bx + ¢
P0)=0 = ¢=0

Also P’(x) = x(4x* + 3ax + 2b) X o x
As P’(x) = 0 has no real roots except
x =0, we have v,

D of 4x? + 3ax + 2b is less than zero i.e., (3a)* - 4“- 4-2b<0
then 4x*> + 3ax +2b>0 V x€ R
(Ifa>0,b>—4ac<0thenax> +bx +¢c>0V x € R)

So P'(x) <0 ifx e [-1,0) ie., decreasing

and P’'(x) >0 ifx e (0, 1] ie.,
Max. of P(x) = P(1)

But minimum of P(x) doesn’t occur at x = —1, i.e., P(-1) is not

increasing

the minimum.

74. (d): x> - 2x*coty—1=0
At x = 1 we have
1-2coty—1=0=coty=0 y=m/2

Differentiating (i) w.r.t. x, we have

2x%*(1 + In x) = 2[x*(— cosec? ”% +coty-x*(1+Inx)]=0

At P(1, m/2) we have 2(1+Inl)— 2[1(_1)(%) +0]=0
P
dx P -

75. (b) : Let f(x) =x>—px + ¢

Now f/(x) =0,ie 3x>-p=0 = x=—\/§,\/%

Also, /”(x) = 6x = f”(_\/gj<0 = f”(\/%}>o
Thus maxima at —\/g and minima at \/%

SA+m) =71
h

dY
= 2+2(dx)p=0 R

76. (b) : By definition f(1)= %iné , if the limit
—

exists.

i L0+ =/ (1)

h—0 h
1
—Dsin——— —
_ (wh=Dsinmma— o
= lim = lim sin—
h—0 h h—0

As the limit dosen’t exist, ... it is not differentiable at x = 1

. h)—f(0
Again f(0)= }”%w , if the limit exists
—
1
(h—1)sin———sinl
i L= 1O -
h=0 h—0 h

But this limit dosen’t exist. Hence it is not differentiable at x = 0.

77. (¢) : Let f(x) =x7 + 14x° + 16x> + 30x — 560

L) =Tx0+ T0x4 + 482 +30 = f'(x)>0 y x€ R

i.e. f (x) is an strictly increasing function.

so it can have at the most one solution. It can be shown that
it has exactly one solution.

78. (c) : Istsolution : Let p = cos 0, ¢ =sin 6, 0 < 0 < 7/2
p+q=cos O +sinb

= maximum value of (p + ¢q) =2
1
2

I1"¢ solution : By using AM > GM,, p Zq >pg = pq<

@+aP=p*+q*+2pq= (p+q)<+2.

. 1 2

¥ —1-2x (g
0 x(e**—1) \0

2x
—Ze —2 (9 form)

form]

By using L’ Hospital rule f(0) = lim

10 (2 —1)+2xe>* \0
4e*
Again use L’ Hospital rule f(0) = lim 55 =L
10 4¢>* + 4xe**

80. @) :f(¥)=min{x+1,x+1} =>f(x)=x+1,xe R
Hence f(x) is differentiable for all x € R.

' 1 .
1. . f'(x)=——.(cosx —sinx)
81. @: / 1+ (sinx +cosx)?
1y _ COSX—sinx
S )=y smax

If f'(x) > 0 then f'(x) is increasing function

For —% <x< %,cosx >sinx

rn
2°4)

B -fla) _ fO)-f(D)
b—a 3-1

Hence y = f(x) is increasing in (—

82. (¢) : ByLMVT, f'(c)= A

1

1 log, 1
f(c)= log,3—log,1_1, 03 = 1 lloge3=—
2logs e

2 2% = 07y
¢ =2 log,e.
83. (a) XM xyt=(x +yyn e
Taking log both sides we get
mlog x + nlogy=(m + n) loglx + y)
n dy m+n [H_Qj
x+y dx

Differentiating w.r.t. x we get LU
Xy dx



dy[ _m+n] _m+n_m

dx x+y xX+y Xx
dy(nx+ny—my—ny) _ mx+nx—mx—my
dx y(x+y) x(x+y)
b _(momyy v Ay
dx n—-my)x Xx dx x
84. (¢) : AT = x sin « A

BT = x cos a

Area of triangle 4BC = % base x height

X

- %(2BT)(AT)
_1 2 .
_—(2x cosoLsinQL) o
1 1 s T ¢
= —x’sin2a<=x* as —1<sin2a <1
2 2
.. Maximum area of A4BC = %xz
IL’ x<0
85. (¢) : Given f(x) = = fy=4""
1+|x| X
| ——, x>0
-X
= fl(x)= )
+x)?

f'{x) is finite quantity ¥ x€ R
. f'(x) is differentiable V x € (—e0,00)

86. (a) : Given equation y = x*> — 5x + 6, given points (2, 0), (3, 0)

dy
L= = 2x-5
dx X
dy dy
say my =[ZJX=2 =4-5=-1 and m, =[E at ;j:675:1
y=0
since mym, = —1 = tangents are at right angle i.e., %

87 Let (X)—£+2
.(@):Let g > 3

, 1 2
X)=———
g'(x) 22

for maxima and minima g’'(x) = 0 = x = + 2

" 4
Again &'(x)=—=>0 forx=2
x

<0 forx=-2 .. x=2is point of minima
88. (b) : For the range of the expression
3x% +9x +17 o ax® +bx + ¢
3x2 +9x +7 VT px2+qx+r’

[find the solution of the inequality 4 3> + B y + K > 0]
where 4 = ¢> — 4pr = -3, B = 4ar + 4PC — 2bq = 126

K =b>—4ac = -123 i.e., solve -3y + 126 +y — 123 > 0
32— 126y + 123 < 0

242y +41<0

- Dy —42) <0

1<y<42

maximum value of y is 42

Ltisue

4 .
89.(a): v = ETC()“rlO)3 where y is
thickness of ice

W 2 dy
= i = 4n(10+y) 7

\/

d
(_yj -0 3 as fiid =50 cm® /min.)
dt at y =35 475(15) dt

1; cm/min.
90. (b) : As a is root of ax* + bx + ¢ =0
ac® + bao + ¢ = 0. Now

in2[ ax® +bx+
1—cos(ax2+bx+c) 2sin (u

lim o 2

roa (x_a)z _Xh—r)not (x_a)z
[ atx-o)x—B)

. 2Sln2[ 5 :,x az(x_ﬁ)Z

= 4

X=M1 —_ 2 2
azlu JRES]

12
sin(a(x_az)(x_ﬁ)j

2 2
T a”(x-P) _ a? 2
S e o | 2 S genhr
2 J
dy _ dy do
91. (a, ¢) : I =40 dr =tan 0 = slope of tangent
~. Slope of normal to the curve = — cotB = tan (90 + 0).

Now equation of normal to the curve

[y a(sin@— GCOSB)] cose

= xcos0+ ysin0 = a(l)

(x a(cos0+asin0))

Now distance from (0, 0) to x cos® + y sin@ = a is

distance (d) = w -, distance is constant= a.
92. (¢) : Given | f(x)-f(»)| £ (x-y)?
lim —f(x)—f(y) < lim|x—y|
x>y X—=y x—=>y
=|/(x)| <0, 7@ =0 (|f'(x)]<0, not possible)
= f(x) =k (by integration)
=/x)=0 (. f(0) =0)
=f(x) (VxeR) =0 .. f(1)=0.

93. (b) : Let if possible f’(x) = 2 for

= f(x) = 2x + ¢ (Integrating both side w.r.t. x)
f()=2+4+¢, 2=2+c = c=-4 . fx)=2x-4
f(6)=2x6-4=8 .. f(6)=8.

94. (d) : As f(x) is differentiable at x = 1

5 = im0

e assumes 0/0 form
s=nmf(” L f(D) =5,
h—0



2 2

95. (b) : Any point on the ellipse x—2+z—2 = 1is (acosB, bsinB)

a
so the area of rectangle inscribed in the ellipse is given by

A = (2acosB) (2bsinB) .

. A =2absin26 = ﬁ—4abcos26 T
do . 2y
Now for maximum area —-!|!__

2
A _ 5o g=T and (d—f] — _8absin20
d0 4 do” Jo - n/a
2
as d—2< 0. Area is maximum for 6 = /4.
do

-. sides of rectangle are 2a 2

' 2
Required area = 2ab.

ax3 2

96. (c) : Let f(x) = T+_

Note : In such type of problems we always consider f(x) as the

integration of L.H.S of the given equation without constant.
3 2

Here integration of ax” + bx + c is T+ ES +cx called it by

+cx

S (x). Now use the intervals in f(x) if f(x) satisfies the given
condition then at least one root of the equation ax?> + bx + ¢

= 0 must lies in that interval.
3 2
ax X

Now f(x) = T+T+CX

0w pey Dby 2a+3br6e
SO =0andf(1) = T+ Fe= —— -
given 2a + 3b + 6¢ =0 ..
f()—a—x3+iz+cx—0
AT

x =0 and x = 1 are roots of

. at least one root of the equation ax? + bx + ¢ = 0 lies in (0, 1)
97. (b) : Given f”(x) = 6(x — 1)

2
I RS C dul)
= 3=3+c¢ Cf(x)=y=3x+5
= ¢=0 f(x)=3%xeR

so f(x) =3(x - 1)?
= f(x) = (x — 1)’ + ¢, as curve passes through (2, 1)
= 1=Q2-1P+¢ = ¢,=0 = fx)=@x-1)]

98. (a) : Lt L_tanx

putting 4x — T = ¢
xow4 4x — T

Lt (1—tan x) x (1 + tan x)

o (1+tanx)[—4(2—xﬂ

tan(z - xj x (1+ tan x)

Lt - =-1/2
x> 4

2x
, 149 b .
9. b):e2= | t—+— (1= form)
X X

Lt |1+“+i?—1 (2x)
2 ‘C—)mi X x

Ef=e* =>2a=2 .

L L@ g() - f(a)—g(a) f(x) + g(a)

a=1and b € R

100. (d) : =4
x—>a g(x)— f(x)
¢ S(@)lg(x)—f(¥)] 4> Lt fla)=4 = k=4
xoa  g(x)—f(x) ¥oa
tan(n—x)(l—sinx)
101. (b) : Lt ? 2

o2 4.(n 42xj( w2

T X T
tan(4—2J l—cos(z—x)
Lt

= —X— = —
x> 4_(N_XJ pfn-2x) " 416 32
4 2 4

| R A

P+2°+ .+

102. (¢) : Etw " - I;tw s
2 2
n(n +1D)(2n+ 1)(311 +3n-1) _ M
- n % o dxn

3017

n —g ==

n(n+1)Q2n+1)3Bn* +3n-1)

[Using 14 +24+ .+ nt=

30
_ n(n+1)(6n3 +9n% +n —1)]
30
_6 =1
30 5
103. (@) : f(x) =x + 1/x
2
S7(x)=1-1/%and f"(x) ==, now f'(x) =0
x
= x=+1 . f”(1)>0= x=1 is point of minima.

{3

104. (a) : Given f(x) = {xe¢ x#0
0 , X=
Lt+f(x)= Lt+xe72/x=0 (A)
x—0 x—0
]
and Lt f()= Lt e =9 .(B)

x—0 x—>0"

As LHL = RHL .. f(x) is continuous at x = 0

11

(L1

i)
Again RHD at x =0 is Lt (O he 0.

x—0" h

(0= h)e (l_%)—o _
—h

also we have LHD at x = 0 is




so LHD #RHDatx =0 f( )_
s f(x) is non differentiable at x = 0 3= h»o (- f0)=1)
105. (b) : For maximum and minima /" (x) = 0 f(h)
= 6x2— 18ax + 12¢> = 0 and f”(x) = 12x — 18a Now f7(x) = f(x) Lt
fx=0 .5 = _f(5)x3—2x3—6
= x=a, 2a and f"(a) < 0 and /" (2a) > 0
Now p =a and ¢ = 2a and p> = ¢ J2+/sin? x sin x
= d?=2a=a-2a=0 112-(3):)(&07:‘%0 . =1
= a@a-2)=0=a=0,a=2 ’
106. (b) : f(x) =x" = f(1)=1="C, asint_bsm%f=x
LS = so of"(1) = - n = -"C 113. (a) : Let 4(0,0), B(x, y) = "
S _n(n-1) acost —bcos— =y
7 (x) =nn - 1)x""2so TzT ="C, b
1) (=1)" 202 2 2 o2f at
1) = nm - 1) .1 - % = (1) C, a“(sin”t+cos“t)+ b [sm (bj
' 243% = 4B =
RO A AL D" /" (1) Y +eos? [ 9] - 2abcos| 1~ &
)= I L b b
="Cy = "Cp + "Gy ot (F1)C, = Va? + b —2abcosa (since [cos af < 1)
Now (1 +x)"=Cy+ Cx+ sz2 + ..+ Cx ..(1) 3 B B
Putting x = —1 in both sides of (i) we get S Na'+b7—2ab=a-b.
0=Cy—C, +Cy—Cy + .. J7m -1
_ _ 114. (a) : Lt Y=—— (0/0 form)
07 @) : Lt log(3 + x) —log(3—x) _ 51 Jx—1
x—0 X
x x b 2x1x2
log(l+3)—log(l—3j _x—>12 (%) 1 x f(x) = =
k= ~ 7 a ’
xl;to x 115. (d) : As [7(x) —g"(x) =0 =>f(x)*g(x)=k
SO -g)y=k - k=2
log(lerj log(l—xJ So ff(x) —g®) =2 = f(x)—gkx) =2x + k
he Lt~ 3 3 11 2 fQ)-g@2)=4+k
x—0 EX?) x—0 —£X3 3 3 3 k1:2
108. (a) 3 So f(x) - glx) = 2x + 2
3
_ y _ _ = — 4+ =
109, (@ 1 YO W+2/@)-2/) [f()-g] 3 =5 +2=5
X2 x-2 116. (b) g
- - e "
Ltz (x-2)f(2) 2[2f(x) S 0. @ L log x" —[x] _ Lto nl[o?x .
X = X = ° v 50 [x] X = X
— lim 4 =4 _ =_
= /@) -2/ W=4-2x4 4 which does not exist as Lt log x does not exist
5 3\ x—0 [x]
X2 45x43 " Wtz 1
. : o 0 n—
110. (d) : We have )}I_T;ll[m] —ll_l;:lﬂ 1+l+xi =1"=1 118. (a) sy, = n|:x+ [1+x2:| |:1+ X 2:|
x5 Vi+x
111. (¢) : Given f(x + ) = f(¥) () = f(0+ 0) = (£(0)) = n[x 41 +x2} A :
= f(0)=0o0rf(0)=1butf(0)=0 1+x
fa+h)-fx) 1 SO S) oy ( _dy
Now f'(x) = o—h = 150 h N /1+x2 N i
— h 2 1 + 2y — ;2.2 2 2x%) + (1 + 2 2 —
o= o O o= o) Lt Jm-1 = y(1+x) =y =y + (1 + 2 Qyyy)
h>0  h h—0  h = »(1 +x%) +xy, =n¥y

==

2yy1n2
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