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(1) lim iseczi + is;ec2i S + = sec?1| is
now | n2 n2 n2 n2 n
1 1 1
(a) Esecl (b) Ecosecl (c) tanl (d) B tan 1 EEE§2005 |

(2) The normal to the curve x = a(cos® + 8sin6®), y = a(sin C at any point
‘0’ is such that

(a) it passes through the origin .

(b) it makes angle g + 0 with the X-axis

(c) it passes through (ag, -a) Q

(d) it is at a constant distance from the @’ig
[ AIEEE 2005 ]

(3) A function is matched below ag@inS§an Wterval where it is supposed to be increasing.
Which of the following pairs is orrestly matched ?

Interval Interval Function

3

(a) (-o0, ) -3x2 +12x +6

1
(c) (-, 3)

(b) [2, ) 2X
(d) (-, -4) x>-6x°+6

[ AIEEE 2005 ]

\ 2
B “be the distinct roots of the equation ax? + bx + ¢ = 0. Then
os(ax2 +bx +c¢c) .
> is equal to
(x - a)

2
B)? ()0 (&) -2(a-B)° (d) (a-p)’
[ AIEEE 2005 ]

(5) Suppose f(x) is differentiable at x = 1 and hIim Hlf(1+ h) =5, then f’ (1) equals
-0

(a) 3 (b) 4 (c) 5 (d) 6 [ AIEEE 2005 ]
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(6) Let f be differentiable for al x. If f(1) = -2 and f'(x) 2 2 for x € [1,6], then

(a)f(6)28 (b)f(6)<8 (c)f(6)<5 (d)f(6)=5 [ E 2005 ]

(7) If f is a real valued differentiable function satisfying If(x) - f(y y)2,

X,y € R and f(0) =0, then f(1) equals

(a) -1 (b) 0 (c) 2 (d) 1 () [ AIEEE 2005 ]

L 4

(8) A spherical iron ball 10 cm in radius is coated wi ayg of ice of uniform
thickness that melts at a rate of 50 cm3/min. en t ickness of ice is 5 cm, then
/ is

the rate at which thickness of ice decreases_i

1 1 1 5
a) — b) — c — AIEEE 2005
()367: ()18n () 54 6n [ ]
(9) Let f: R >R be a dffe%@ having f(2) =6, f'(2) = 4_18 Then
f(x) 3
lim M7 gt
x—>2 ¢ X- 2
(a) 24 (b c) 12 (d) 18 [ AIEEE 2005 ]
’ n n-1
(10) If the anX + anp.1Xx + .. + ai;x =0, a1 #0, n >2 has a
po t x = a, then the equation nap xn'1 +(n - 1)an_1xn'2 +...+a1 =0
positive root which is
greater than a (b) smaller than «
greater than or equal to «a (d) equal to « [ AIEEE 2005 ]
b 2x
(11) If lim [1+3+—J = ez, then the values of a and b are
X —> ® X X2
(a) aeR, beR (b) a =1 b eR
(c) aeR, b=2 (d) a=1, b=2 [ AIEEE 2004 ]
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(12) Let f(x) = 221X v 2 ™ e |o ®|. i f(x) is continuous in | 0, = |,
Ax - 4 2 2
then f(%} is
(a) 1 (by (¢) - =  (d) -1 IEEE 2004 ]
. ()
(13) If x = oy + e , x>0, then LA
dx ¢

(a) — (b) 1 (c) L=X (d< :+| [ AIEEE 2004 ]
1+ x X X

(14) A point on the parabola y2 = 18x at ich “the ordinate increases at twice the rate of
the abscissa is
(a) (2, 4) (b) (2, -4 (c [ , j (d) [% j [ AIEEE 2004 ]
(15) A function y = s a second order derivative f” (x) = 6(x -1). If its graph

passes through i (2, 1) and at that point the tangent to the graph is
y = 3x - 5, the esunction is

| ©
N | ©
N | ©

Ob) (x -1 (c)(x+1)P  (d)(x+1) [ AIEEE 2004 ]

rmal to the curve x = a(l + cos@), y =asin® at ‘0’ always passes
the fixed point

(a) (a 0) (b) (0, a) (c) (0, 0) (d) (a a) [ AIEEE 2004 ]

(17) If 2a + 3b + 6¢c = 0, then at least one root of the equation ax®> + bx + ¢ = 0 lies in
the interval

(a) (0, 1) (b) (1, 2) (c) (2, 3) (d) (1, 3) [ AIEEE 2004 ]
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(18) Let f(x) be a polynomial function of second degree. If f(1) = f(-1) and a, b, ¢
are in A.P., then f’(a), f’(b) and f '(c) are in

(a) A.P. (b) G.P. (c) H.P. (d) A.G.P. [ 2003 ]

T X -
2
(a) 0 (b) o (c) = (dy X ¢ [ AIEEE 2003 ]
32 8 ()
(20) If fim 1093 *+x) -109(3-Xx) _ kQ value f k is
x—=>0 X

(a) O (b) % (c) (d % [ AIEEE 2003 ]

(21) If f(x) = is continuous at x =0, then the value of f(0) is

X
(a) ab (b@o (c) a-b (d) loga - loghb [ AIEEE 2003 ]

L 2
2 3
(22) If L Xy ..., then the value of dy is
2! 3! dx
(b) 1 (c) x (d) y [ AIEEE 2003 ]
4 4 4
(23) The value of Iim 1+2 *+3 5+ ¥ N g
n— o n

(a) zero (b) % (c) % (d) = [ AIEEE 2003 ]
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(24) If f: R > R satisfies f(x +y) = f(x) + f(y), forall x,y € R and f(1) = 7,

n
then the value of Z f'(r) is

r=1
(a) ™ (b)7n(n+1) (c)L0*D 4y nn+d) AIEBE 2003 ]
2 2 2
(25) The real number x when added to its inverse gives the mi@value of the sum at
X equal to
2
(a) 2 (b) -2 (c) 1 (d) -1

[ AIEEE 2003 ]

(26) If the function f(x) = 2x° - 9ax® + 12a°

where a > 0, attains its maximum and
minimum at p and q respectively sucl’t

) =g, then a equals

(a) 3 (b) 1 (c) 2 [ AIEEE 2003 ]
(27) If f(x) = x", then the valie 1) - L0 R S € R i € + CO° D)

1! 21 31 n!

is
(a) 2" (b ! (c) 1 (d) 0 [ AIEEE 2003 ]
2

(28) If = Q+t™1 and y = sin (Etj +cos[£t], then at t = 1, the value of dy is

2 2 dx

T T T

2 (b) 5 (c) 3 (d) > [ AIEEE 2002 ]

(29) If x =3cosHO - 2cos®0 and y = 3sin@ - Zsin30, then the value of dy is

(a) sin® (b) cos6 (c) tan© (d) coto [ AIEEE 2002 ]
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(30) Let f(a) =g(a) =k and their nth derivatives f" (a), g" (a) exist and are not equal
f(a)g(x) -f(a)-g(a)f(x) +g(a)

for some n. Further if lim = 4, then the value
X >a g(x) - f(x)
of k is
(a) 4 (b) 2 (c) 1 (d) 0 [ AIBEE 2002]
(31) The value of lim (L= €OS2X)sindx o
X =0 x2 sin 3x
10 3 6 5 A g
a) — b) — c) — d) > AIEEE 2002
(a) = (b) 0 (c) = (d) 5 [ ]
.2 .2
(32) The value of lim | SN-@ - sin"f
a—>ﬁ o
(a) O (b) 1 (c) (d) S';ﬁzﬁ [ AIEEE 2002 ]
(33) The value of 5 2 is
X
(a) O b) ¢ (c) V2 (d) does not exist [ AIEEE 2002]

2x3 = 3x2 - 12x + 5 on [-2, 4], then relative maximum occurs at x =

(b) -1 (c) 2 (d) 4 [ AIEEE 2002 ]
[1J
(35) If f(x) =13y X[ X)L g, then f(x) is
0, x =0

(a) discontinuous everywhere

(b) continuous as well as differentiable for all x

(c¢) neither differentiable nor continuous at x = 0

(d) continuous at all x but not differentiable at x = 0 [ AIEEE 2002 ]
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(36) If y is a twice differentiable function and xcosy + ycosx = &, then y” (0) =

(a) & (b) -m (c) O (d) 1 IIT 2005]
(37) f(x) =1lIxI- 11 is not differentiable at x =

(a) O, 1 (b) %1 (c) O (d) 1 [T 2005]
(38) If f is a differentiable function such that f: R —» (%’ =0 Vnel, n21,

then

(a) f(x)=0 Vx €[0,1] (b)) f(0) = 0,%but f§(0) may or may not be 0

(c) f(0)=0=f"(0) (d) |f(% e [0 1] [IIT 2005]

(39) f is a twice differentiable polynonialfun€tion of x such that f(1) = 1, f(2) = 4 and
f(3) =9, then

(a) f"(x) =2, VXxeR (b) f"(x)=1f"(x) =5 x € [1, 3]
(c) f"(x) = 2 for only ] (d) f"(x) =3, x € (1, 3) [ IT 2005 ]
[ Note: This questi hou ave been better put as ‘polynomial function of degree

two rather_than differentiable function’.]

of iynomial of degree less than or equal to 2, f(0) = 0,

&o f(1) = 1,
fr(x V x€ [0, 1], then set S =
(1-a)x2,aeR (b)ax+(1-a)x2,0<a<2
+(1-a)x’, 0<a<owo (d) ¢ [T 2005 ]
Let y be a function of x, such that log (x + y) = 2xy, then y’'(0) is
1 3
(a) O (b) 1 (c) P (d) P [ IT 2004 ]

(42) Let f(x) = x*logx for x > and f(0) = O follows Rolle’s theorem for x € [0, 1],
then a is

(a) -2 (b) -1 (c) 0 (d) % [IIT 2004 ]
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F(x?) - F(x)
(43) If f(x) is strictly increasing and differentiable, then |im ————=
x »0 f(x) - f(0)

(a) 1 (b) -1 (c) O (d) 2 [ 5, 2004 ]

(44) Let f(x) =x>+bx>+cx +d, 0<b®<c, then f(x)

(a) is strictly increasing (b) has local maxima
(c) has local minima (d) is a bounded curve [ IT 2004 ]

2
(45) If f(x) is a differentiable function, f’' (1) = ' 6, where f’(c) means the
derivative of the function at x = ¢, then

i f(2+2h +h?) - f(2)
m
h >0 f(1+h-h?)-f(1)

(a) does not exist (b) - ( 3 (d) g [ IT 2003]
(46) If lim sinnx[(a - ] = 0, where n is a non-zero positive integer, then
x =0
a is equal to
(a) D*1 (¢c) X (d)yn+ 2 [IIT 2003]
n n
L 4
does not obey Mean Value Theorem in [0, 1]?
1 X x<l i
2 ' > smx’ « %0
(b) f(x) = X
1 )2 1
- x|, x2= 1 x=0
2 2
(c) f(x) Ix1 (d) f(x) =Ixl [ IT 2003]
tan™ 1 x, if Ixl<1

(48) The domain of the derivative of the function f(x) = 1 is
E( IxI-1), if Ixl>1

(a) R- {0} (b)R-{1} (c)R-{-1} (d)R-{-1, 1} [T 2002]
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X
(49) The integer n for which Ilim (Cosh: 1)(:05)( L) is a finite non-zero number is
x—0

X

(a) 1 (b) 2 (c) 3 (d) 4 2002 ]

1
(50) If f: R - R be such that f(1) = 3 and f'(1) = 6 eQ (M]X
X—0 f(1)
equals
1

(a) 1 (b) e2  (c) e  (d) € @ A4 [IIT 2002]
thangent is vertical, is/(are)

(a) (i%,-Z] (b) (i\/% 0 &( ,0) (d) (i%, 2) [T 2002 ]

(52) Let f: R > R be a fu
f(x) is not differentiabl

ined by f(x) = {x, x> }. The set of all points where

(a) {-1, 1} - } (c) {0, 1} (d) {-1,0, 1}

[T 2001]
(53) The left hé@nd c%e of f(x) =[x]sin(mx) at x = k, where k is an integer, is

.
-1)m (b)) (-1)* " N(k-1)m
kT (d) (-1) Yk=n

[IIT 2001 ]

The left hand derivative of f(x) = [x]sin(7mx) at x = k, where k is an integer, is

(a) (-1)(k-1)m (b)) (-1) N(k-1)m

(c) (-1 km (d) (-1) " Yknr [IIT 2001 ]
sin(ncoszx)
(55) Ilim ———= equals
x—>0 X2
(a) - T (b) & (c) m/2 (d) 1

[IIT 2001]
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(56) If f(x)=xeX %) then f(x) is

(a) increasing on [% 1} (b) decreasing on R

(c) increasing on R (d) decreasing on [% 1} T 2001 ]
(57) Which of the following functions is differentiable at x = 07 <

(a) cos(Ixl) + Ixl (b) cos(IxIl) - 1Ixl

(c) sin(IxIl) + Ixl (d) sin(Ixl) - 1IxlI L 3 [T 2001]

(58) If x>+ y? = 1, then

|
o
—~
(e
~
Y
+
+
[EEN

1
o

(a) yy" - 2(y')> + 1 =

(c) yy' + (v) -1 =0 (d)y y)2+1 =0 [IIT 2000]

(59) For x e R, lim (’“3
X = o0 X +

(a) e (b) et (d) e® [IIT 2000]

(60) Consider the f ing) statements in S and R:

es in (a, b).
of the following is true ?

Both S and R are wrong.

(b) Both S and R are correct, but R is not the correct explanation of S.

(c) S is correct and R is correct explanation of S.

(d) S is correct and R is wrong. [ IT 2000 ]

(61) If the normal to the curve y = f(x) at the point (3, 4) makes an angle % with the

positive X-axis, then f’(3) =

(a) -1 (b) -3/4 (c) 4/3 (d) 1 [IIT 2000]
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IxlI for 0 <Ixl <2
X <X , then at x = 0, f has

(62) If f(x) = {

1 for x =0
(a) a local maximum (b) no local maximum
(c) a local minimum (d) no extremum 2000]

(63) For all x € (0, 1), which of the following is true ?

(a) e <1+ x (b) loge (1l + x) < X
(c) sinx > x (d) logex > x [ IT 2000 ]

2
(64) The function f(x) = sin®x + cos®x increases O
(a)0<x<E (b)£<x<3—"%
8 4
(c)%"<x<%’C (d) T < x N [T 1999

8

(65) The function f(x) = [x]2 = ere [y] is the greatest integer less than or equal
to y, is discontinuous at

(a) all integers all integers except 0 and 1
(c) all integers e d) all integers except 1 [ IT 1999]
(66) The functign f(xP (x? - 1)I1x% - 3x + 21 + cos(Ix!)is NOT differentiable at
¢
b) 0 (c) 1 (d) 2 [T 1999 ]

tan2x - 2xtanx
0 (1-cos2x)?

(a) 2 (b) -2 (c) % (d) % [T 1999 ]

X
(68) The function f(x) = J't(et - 1)(t - 1)(t - 2)3(t - 3)°dt has a local minimum at x =
-1

(a) 0 (b) 1 (c) 2 (d) 3 [T 1999 ]
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1 - 2 -1
(69) lim (L - sl - L)
x—1 x -1
(a) exists and is equal to J2 (b) exists and is equal to - V2
(c) does not exist because x -1 —» 0
(d) does not exist because left hand limit # right hand limit IIT 1998 ]
X X
(70) If If(t)dt = x +Itf(t)dt, then the value of f(1) is
0 1
(a) % (b) O (c) 1 (d) -% ¢ [T 1998]
(71) Let h(x) = min [X, x2], for every real n Qen

(a) h is continuous for all x (b)) h_§ differegtiable for all x
(c)h (x)=1forall x>1 (d) h not“differentiable at two
ues, of x [T 1998]
(72) If h(x) ="f(x)-[f(x) every real number x, then

(a) h is increasing w is increasing
(b) h is increasin r f is decreasing
(c) h is decre never f is decreasing
(d) nothing c id”in general [T 1998]
L 2
(73) and g(x) = tL where 0 < x £ 1, then in this interval
an x

h f(x) and g (x) are increasing functions

both f(x) and g (x) are decreasing functions

f(x) is an increasing function

d) g(x) is an increasing function [T 1997 ]

(74) lim X

&
N=>p N Yn? 412

(a) 1+ 45 (b) -1+ 5 (c) -1+ 42 (d) 1+ 2 [T 1997]

equals
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3

X sin x COS X 43
(75) If f(x) =16 -1 0 , (p is a constant), then —3[f(x)] at x =0 is
dx
p p? p3
(a) p (b) p+p2 (c) p+p3 (d) independent of p ITS1997 |

(76) The function f(x) = [x] cos [sz- 1} T, where [.] de @ greatest integer

function, is discontinuous at
(a) all x (b) all integer points *
(c) no x (d) x which is not an integer @ [T 1995]

(77) If f(x) is defined and continuous for all (Qsatisfy f(

all x, y and f(e) = 1, then

f(x) - f(y) for

N———
1

< | X<

(a) f(x) is bounded 0 as x>0
(c) xf(x) 1 as x >0 d) Xx) = log x [ IT 1995]
(78) On the interval [0, uinction x25(1 = x)75 attains maximum value at the point
1 1
(a) O (M@ (c) > (d) = [T 1995]
L 4

ion f(x) =1Ipx -ql +rilxl, x € (-0, ) where p >0, q >0, r >0,
ts minimum value only at one point if

) p #q (b) r# ¢ (c) r#p (d) p=q=r [T 1995]

(80) The function f(x) = ME+X) 4

In(e + x)

(a) increasing on [0, «) (b) decreasing on [0, o)

e}

(c) increasing on [O, g} and decreasing on {g oo]

(d) decreasing on [0, T| and increasing on [E, ooj [T 1995]
e e
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(81) The function f(x) = max {(1 - x), (1 + x), 2}, x € (- ©, o),

is
(a) continuous at all points (b) differentiable at all points
(c) differentiable at all points except at x = 1 and x = -1
(d) continuous at all points except at x =1 and x = -1 [ L1995 |
(82) Let [.] denote the greatest integer function and f(x) = [ta 2 ,
(a) Ilim f(x) does not exist (b) f(x) is conti us it x = 0
x—>0
(c) f(x) is not differentiable at x = 0 (d) f’'(0) ¢ [T 1993]
(83) If f(x) = 3x2+12x-1, -1<x <2 -
37 - x, 2 <x <3
(a) f(x) is increasing on [-1, 2] f s continuous on [-1, 3]
(c) f(x) is maximum at x = 2 f’(2) does not exist [T 1993]
(84) The value of Ilim
Xx—>0
(a) 1 (b) - 0 (d) none of these [T 1991]
g fu&ctions are continuous on (0, T).
us 1
(b) [ tsin=dt
0 t
0<xs3—7t (d) xsinx, 0<xs X
4 2
2sin 2%, 3% cy<n gsin(ﬂ:+x), g<x<ﬂ: [IIT 1991 ]

(86) If f(x) = g - 1, then, on the interval [0, ®], tan[f(x)] and

(a) are both continuous (b) are both discontinuous
f(x) f(x)

(c) f 'l(x) are both continuous (d) f '1(x) are both discontinuous [ IT 1989 ]
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2
(87) If y2 = P(x), a polynomial of degree 3, then 2 di[ye’d_g] equals
X dx

(a) P (x)+ P’ (x) éb; P (x)P™ (x)

(c) P(x)P" (x) a constant [ 1988 ]
X -3 x>1
(88) The function f(x) = x2  3x 13 is
— - — 4+ — x <1
4 2 4 < ,
(a) continuous at x = 1 (b) differentiable at x =
(c) continuous at x = 3 (d) differentiable at x L 2 [ 1T 1988 ]
(89) The set of all points where the function f g—l is differentiable is
X
(a) (-, o) (b) (0, ) ) ({90 0)u (0, o)
(d) (0, o) (e) none of these [ IT 1987 ]
(90) Let f and g be incre ecreasing functions respectively from (0, «) to
(0, ®). Let h(x) =f] (0)=O, h(x)-h(1) is
(a) always zero Iways negative (c) always positive
(d) strictly increasin none of these [ IT 1987 ]
(91) + alx + azx + ...+ anx2n be a polynomial in a real variable x with
2 < ... < ap. The function P (x) has

only one minimum (d) only one maximum and only one minimum
one of these [ IT 1986 ]

2) The function f(x) =1 + Isinx| is

(a) continuous nowhere (b) continuous everywhere (c) differentiable
(d) not differentiable at x = 0 (e) not differentiable at infinite number of points
[T 1986 ]

(93) Let [x] denote the greatest integer less than or equal to x. If f(x) = [xsin®x], then
f(x) is
(a) continuous at x = 0 (b) continuous in (-1, 0) (c) differentiable at x = 1
(d) differentiable in (-1, 1) (e) none of these [T 1986 ]




08 - DIFFERENTIAL CALCULUS Page 16
(Answers at the end of all questions)

(94) 1f f(x)= SMIX1 i1 #0
[x]

- 01 [X] = O’
where x] denotes the greatest integer less than or equal to x, then Ilim f(x) equals

x—>0
(a) 1 (b) O (c) -1 (d) none of these IT 1985]
(95) If f(x)=x(Jx - ¥x +1), then < |
(a) f(x) is continuous but not differentiable at x= 0
(b) f(x) is differentiable at x = 0 <
(c) f(x) is not differentiable at x = 0 (d) none e [T 1985]
(96) lim 1 2 . +_" S
nswo [1-n2 1-n2 1-n2
(a) O (b) - % none of these [IT 1984 ]
(97) If x + 1yl =2y, theny on of x is
(a) defined for all redl x ) continuous at x = 0
(c) differentiable fo (d) such that dy =% for x <0 [IT 1984 ]
X
(98) If G(x) = - 2 then lim S0 -G pas the value
Xx—1 x -1
L 2
(b) % (c) -+24 (d) none of these [T 1983]
(a) =2, f'(a) =1, g(a) =-1, g’'(a) = 2, then the value of
i 900f(a) - g(a)f(x)
X —>a X -a
(a) -5 (b) % (c) 5 (d) none of these [ T 1983]

(100) The function f(x) = m{l+ax)-In(1- bx)

is not defined at x = 0. The value which
X
should be assigned to f at x = 0, so that it is continuous at x

=0, is
(a) a-b (b) a+b (c) Ina+1Inb (d) none of these

[IIT 1983]



(101)

(102)

(103)

(104)
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The normal to the curve x = a(cos® + 6sin@), y = a(sin® - 6cos0) at any point
‘@’ is such that
(a) it makes a constant angle with the X-axis (b) it passes throu e origin
(c) it is at a constant distance from the origin (d) none of these

IIT 1983 ]
If vy =alnx + bx?> + x has its extremum values at x = -1 and then

1
(a) a=2,b=-1 (b)a=2,b=-§
- -1 TS
(c) a=-2,b = 5 (d) none of these [ IT 1983]
There exists a function f(x) satisfying =1 f'(0) =-1, f(x) > 0 for all x
and
(a) f"(x) > 0 for all x - " (x) < 0 for all x
(c) -2 =sf"(x) = -1 for all d) W (x) < -2 for all x [T 1982]
For a real number vy, det”] ote the greatest integer less than or equal to y. Then
the function f(x) is
(a) discontin S some X
(b) inuous Il x, but the derivative f” (x) does not exist for some x
(c) exigts for all x, but the derivative f” (x) does not exist for some x
(d) exists for all x [T 1981]
X SINX Cyhen  lim f(x) s
X + cos? x X =

(a) O (b) oo (c) 1 (d) none of these [T 1979]




08 - DIFFERENTIAL CALCULU Page 18

(Answers at the end of all questions)
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41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
b |d|b|aj|c|d]|a [

59
C

a b
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61 | 62 | 63 | 64 | 65|66 | 67| 68
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70
a

5|76 | 77|78 | 79
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81
a,c

82
b
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92
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a,d
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a
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