LEVEL-I

10.

11.

. . |x? -4

Number of critical points of f (x) = 2—1 are
X —

(A1 (B) 2
(© 3 (D) none of these
If the function f (X) = cos |X| — 2ax + b increases for all X € R, then
(A)a<b (B) a=b/2
(C)a<-1/2 (D) a>-3/2

Area of the triangle formed by the positive x-axis and the normal and the tangent to
X2+y?=4at(l, +3)is

(A) 243 Sg. units (B) NE) Sg. units

© 443 SQ. units (D) none of these

2
A tangent to the curve y = X? which is parallel to the line y = x cuts off an intercept from the

y-axis is
(A)1 (B) -1/3
(©) 12 (D) -1/2

A particle moves on a co-ordinate line so that its velocity at time t is v (t) = t* — 2t m/sec.
Then distance travelled by the particle during the time interval 0 <t <4 is

(A) 4/3 (B) 3/4
(C) 16/3 (D) 8/3

The derivative of f (X) = |[x] at x=0'is

(A1 (B)0

(C) -1 (D) does not exist

f (x) = —[x* + 3x* + 5x° + 5] have only ------------ value in (—00,00) at X = —-------me=-

The value of b for which the function f (x) = sin x —bx + c is decreasing in the interval (—o0,)
is given by

A b<1 B)b>1

C)b>1 (D)b<1

Equation of the tangent to the curve y = e™ at the point where it cuts the line x=1
(A)isey +x =2 (B)isx+y=e
Clisex+y=1 (D) does not exist

The greatest and least values of the function f(x) =ax + b Vx+c,whena>0,b>0,c>0in
the interval [0,1] are
(A) atb+candc (B) a2 b\2+c, c

a+b+c
<© —F

\/E’C

(D) None of these



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The absolute minimum value of x* — x* — 2x+ 5
(A)isequalto 5 (B) isequal to 3
(C)isequalto 7 (D) does not exist

Through the point P (a, B) where af3>0 the straight line X +% =1 is drawn so as to form with
a

co-ordinates axes a triangle of area S. If ab >0, then the least value of S is

A)2ap (B) 1/2 of3

C)aB (D) None of these

If f(x) = A In x| + B x* + x has its extreme values at x = 2 and x = 1 then
AYA=2,B=-1/2 B)A=-2,B=1/2
(C)A=2,B=1 (D) None of these

The function 2tan®x-3tan®x+12tanx + 3, X € [0, gj is

(A) increasing (B) decreasing
(C) increasing in (0, ©/4) and decreasing in (4, n/2)
(D) none of these

The tangent to the curve y = 2" at the point whose ordinate is 1, meets the x — axis at the
point

(A) (0, In2) (B) (In2,0)

(C) (-In2, 0) (D) (-1/In2, 0)
The minimum value of ax + by, where xy = r?, is (r, ab >0)

(A) 2r+/ab (B) 2ab+/r

© —Zr@ (D) None of these

The range of the function f(x) = sin™ {xz +%} + cos™ {xz —%} where [.] is the greatest

integer function, is

T T T
(A) {E,n} (B) {O’E} (C) {n} (D) [O’Ej
. B 5X — x? 10m -
The domain of f(x) = Iog%[ 2 J + 7Cyis
(A) (0, 1]U [4,5) (B) (0, 5)
©) {1, 4} (D) None of these
A function whose graph is symmetrical about the origin is given by
(A)f(x)=e*+e™ (B) f (x) = loge X
O fx+y)=f(XxX)+f(y) (D) none of these

Let f (X) be a function whose domain is [-5, 7]. Let g (x) = |2x + 5], then the domain of fog (x)
is
(A) [-5, 1] (B) [-4, 0] (©) [-6, 1] (D) none of these

_sin*x-—sin?x+1 .
lim Z 5 is equal to,
x-0 Cc0S” X —C0S“ X+1

(A) 0 (B) -1




23.

24,

25.

26.

27.

28.

29.

1 (D) does not exist

Pick up the correct statement of the following where [ - ] is the greatest integer function,
(A) If f (x) is continuous at x = a then [f (X)] is also continuous at x = a.

(B) If f (x) is continuous at x = a then [f (X)] is differentiable at x = a.

(C) If | f (X) | is continuous at x = a then f (x) is also continuous at x = a.

(D) None of these

The greatest value of f (x) = cos (xe™ + 7x* —=3x), x € [-1, ) is

(A)-1 (B)1

o (D) none of these.

The equation of the tangent to the curve f (x) = 1 + e where it cuts the line
y=2is

(A)x+2y=2 (B)2x+y=2

C)yx-2y=1 D)x—-2y+2=0

The angle of intersection of cUrves Yy =4 —x? anNd ¥ = X% iS... ccvvvieiueeieeeee e eee e
sin2x
. Y
sin| X+ —
S

Let f(x) = x — sinx and g(x) = x — tanx, where x [0, gj Then for these value of x.

(A) f(x). g(x)>0 (B) f(x).g(x) <0
© m >0 (D) none of these
g(x)

The greatest value of the function f (x) = on the interval {Og} ISt v v,

1

Suppose that f(x) > 0 for all x € [0, 1] and f is continuous in [0, 1] and | f(x)dx =0, then
0

v x e [0, 1],fis

(A) entirely increasing (B) entirely decreasing

© constant (D) None of these



LEVEL-II

1.

10.

Let h (x) =f (x) + In{f(x)} + {f (X)}* for every real number x, then
(A) h (x) is increasing whenever f (x) is increasing

(B) h (x) is increasing whenever f (x) is decreasing

(C) h (x) is decreasing whenever f (x) is increasing

(D) nothing can be said in general

Letf (X) = ag +apx® +axx* + ...... +ax? where0<ay<a;<a,<...... < a,, then f (x) has
(A) no minimum (B) only one minimum
(C) no maximum (D) neither a maximum nor a minimum
The maximum value of M in the interval {0, E} is
SinX + CoS X 2
(A)1/2 (B) 1/4
1

C) — (D) 1/3

232
Ify= \/sinx+\/sinx+\/sinx+ ....... o , then the value of % is

X
sinXx sinx

A) [— B
*) y+1 ®) y+1

COS X CoS X
© (D)

2y +1 2y -1
The curve y —e* + x = 0 has a vertical tangent at the point
(A)(1,1) (B) at no point
©)(©,1) (D) (1,0)

A differentiable function f (x) has a relative minimum at x = 0 then the function
y = f(X) + ax + b has a relative minimum at x = 0O for

(A) allaandall b (B)allbifa=0
(C©alb>0 (D)alla>0
1+sinx, x<0
Letf(x) = .Then
x2-x+1 x>0
(A) f hasalocal maximum atx=0 (B) f has a local minimum at x=0
(C) f is increasing every where (D) fis decreasing everywhere

Let f(x) = x™ + a. X", where ‘a’is a positive real number, n e I". Then x = 0 is a point of
(A) local minimum for any integer n (B) local maximum for any integer n
(C) local minimum if n is an even integer (D) local minimum if nis an odd integer

f(x) = max ( sinx, cosx) V x € R. Then number of critical points e [-2x, 27 is /are ;
(A)5 (B)7
© 9 (D) none of these

Let ¢(x) = (F(x))® =3(f(x))? + 4f(x) + 5x + 3 sinx + 4 cos X
Y X € R, then

(A) ¢ is increasing whenever f is increasing

(B) ¢ is increasing when ever f is decreasing

© ¢ is decreasing whenever f is decreasing



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(D) Nothing can be said

2 J—
A function f(x) = X =3x+2 is:

x? +2x-3
(A) Maximum at x = -3 (B) Minimum at x = -3 and maximum atx =1
(C) No point of maxima or minima (D) Function is decreasing in it's domain.
2
Letf() = {3 =3%) X=0" 1hen f(x) has
5x“ +6x x>0
(A) local maximaatx =0 (B) Local minima atx =0
(C) Global maxima at x =0 (D) Global minimaatx=20

If a, b, ¢, d are four positive real numbers such that abcd =1, then minimum value of (1+a)
(1+b) (1+c) (A+d)is

(A) 8 (B) 12

(C) 16 (D) 20

If f(x) + 2f(1- X) = x* + 2 V xeR, then f(x) is given as
(x-2f

(A) T3 (B) x* -2

1 (D) None of these
Ii5m/4[sinx +cos x], where [ . ] denotes the Integral part of x.

X—om

(A) is equal to -1 (B) is equal to -2

(C) is equal to -3 (D) Does not exist

1 () = In1+x)*™ 1

> ——, then the value of f (0) so that f (x) is continuous at x = 0, is;
X X
(A)2 (B)1
(©)1/2 (D) None of these
IFf (x) = ——, then
1+
(A) f (x) is differentiable V x € R (B) f (x) is no where differentiable

(C) f (x) is not differentiable at finite no. of point
(D) None of these

If f; (X) =sin x + tan x, f, (X) = 2x then

(A)fL () >, (X) V x e (0, n/2)

B)fi(x) <f, (X) Vxe (0, w2)

(C) f1 (x) — T2 (x) = 0 has exactly one root V x € (0, n/2)
(D) None of these

Letf (x) = {|X —]l ta xsl . If f (xX) has a local minima at x = 1. Then exhaustive set of
2x+3, x>1

values of ‘a’ is;

(A)a<4 (B)a<5h

(C)a<b (D)a<7

A differentiable function f (x) has a relative minimum at x = 0 then the functiony =f (x) + ax +
b has a relative minimum at x = 0 for
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

(B) allaand all b (B)allbifa=0
(D)allb>0 (D)alla>0

The maximum value of f(x) = |[x In x| in xe(0,1) is;

(A) 1/e (B) e
1 (D) none of these

Iff (x) = I(t+1) (e'—1) (t—2) (t + 4) dt then f (x) would assume the local minima at;
(A)x=-4 (B)x=0
C)x=1 (D) x = 2.

f(x) = tan™ (sinx + cosx) is an increasing function in
(A) (0,m/4) (B) (0, 1/2)
(C) (-n/4, n/4) (D) none of these.

Let f: R—>R, where f(x) = x*- ax, acR. Then set of values of ‘a’ so that f(x) is increasing in

its entire domain is;
(A) (-, 0) (B) (0, )
(C) (-0, ) (D) none of these

The curves y = 4x? + 2x -8 and y = x> —x + 10 touch each other at the point.......................

Let f be differentiable for all x. if f (1) =-2 and ' (x) > 2 for all x € [1, 6], then

(A)f(6)<8 (B)f(6) >8
(©)f(@®6) =5 (D)f(6) <5
, 2x% -1 , ,
The function f (x) = ;— decreasesintheinterval...................
X
The function f (x) = (x + 2) e ™ increases in ------------------- and

decreases in

The function y = x —cot™ x —log (x + v/x? +1) is increasing on
(A) (-0, 0) (B) (-0,
(C) (0, ) (D) R - {0}

2
Letf: (0, ©) - R defined by f(x) = x + on” + cos x . Then minimum value of f(x) is
X

(A) 10m -1 (B) 6mt - 1
(C)3x-1 (D) none of these

Let a, n € Nsuch that a>n®then 3a+1-3%/a is always

1 1
A) less than — B) less than —
(A) 3 (B) o

(C) more than ig (D) more than iz
n 4n

The global minimum value of function f(x) = x* + 3x* + 10x + cosnx in [-2,3] is
(A) 0 (B) 3-2n



(C) 16-2n O) -15

33. The minimum value of the function defined by f(x) = Maximum {x, x+1, 2-x} is
(A) 0 (B) 1/2
© 1 (D) 3/2
LEVEL-I
1. If the parabola y = ax® + bx + ¢ has vertex at (4, 2) and a < [1, 3], then difference between
the extreme values of abc is equal to,
(A) 3600 (B) 144
(C) 3456 (D) None of these
2. Let o, B and y be the roots of f(x) = x* + x> =5x =1 = 0. Then [o] +[B] +[y], where [.] denotes
the greatest integer function, is equal to
A1 B)-2
€4 (D)-3
3. The number of solutions of the equation x® +2x* +5x + 2cosx = 0 in [0, 2n] is
A)O (B)1
(©)2 (D) 3
4, Let S be the set of real values of parameter A for which the equation
f(x) = 2x*— 3( 2+1)x? + 12ix has exactly one local maximum and exactly one local minimum.
Then S is a subset of
(A) (_4’ OO) (B) (_3’ 3)
(C) 3, ) (D) (-0, 3)
5. Consider a function y = f (x) defined parametrecally as x =2t +|t|,y=t|t|, Vt € R. then
function is
(A) Differentiable atx =0 (B) non-differentiable at x =0
(C) nothing can be said about differentiablity at x =0
(D) None of these
6. If the line ax + by + ¢ = 0 is normal to the curve x y + 5 = 0 then
(A)a>0,b>0 (B) b>0,a<0
(C)a<0,b<0 (D) b<0,a>0
7. The number of roots of x>-3x+1 = 0 in [1,2] is/are;
(A) One (B) Two
(C) Three (D)none of these
1 R 14
8. A cubic f(x) vanishes at x = -2 and has extrema at x = -1 and x = 3 such that J.f(x)dx =3
1
thenf(X)=............
9. If g(x) =f(x) + f(1-x) and f"(x) < 0, 0 < x < 1, then

(A) g(x) is decreasing in (0, 1) (B) g(x) is decreasing in (0, %j
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(C) g(x) is decreasing in [% lj (D) g(x) is increasing in (0, 1)

Letg'(x) >0 and f'(x) <0 V x eR then

(A) g(f(x + 1)) > g(f(x -1)) (B) f(9(x - 1)) <f(g(x + 1))

(©) 9(f(x + 1) < g(f(x — 1)) (D) 9(g(x + 1)) <g(g(x + 1))

The function f(x) = _ax+b has a local maxima at (2, —1) then
(x-1)(x-4)

(A)b=1,a=0 B)a=1,b=0

Cb=-1,a=0 (D) None of these

f,(x)=2x, f,(x)=3sinx—x-cosx, thenforx e (0, n/2):

A) f(x) < f,(x) B) f,|x|< f,|¥|

© f.()>f,(x) (D) fi[x/> f,[x

y = f(X) is a parabola, having its axis parallel to y — axis. If the line y = x touches this parabola

at x = 1 then

A) T"Q)-1'(0)=1 B) f"(0)-f'()=1

©) "+ f'(0)=1 D) f"0)+ f'(M)=1

If f(x) = 2e* —ae ™ + (2a+1)x—3 is increasing for all values of ‘x’ then

(A) a € (—o0, o) — {0} (B) a € (—», 0]

(C)a e (0, ) (D) a € [0, )

If 2a + 3b + 6¢ = 0, then equation ax’ +bx+c =0 has roots in the interval

(A)(0,1) (B) (2,3)

©) 1,2 (D) (0, 2)

The equation 3x* +4ax+b =0 has at least one root in (0, 1) if

(A)da+b+3=0 (B)2a+b+1=0

(C)b=0,a=-4/3 (D) None of these

2
If f(x) satisfies the conditions of Rolle’s theorem in [1, 2] then I f'(x)dx is equal to
1

(A)3 (B) O
©)1 (D) -1

If f(x) = xe ' isa non-decreasing function then for a > 0;

(A) x € [a, 2a) (B) x € (—, —a] U [0, a]
(C)x e (-a,0) (D) None of these
. X
The function f(x)=———— has
1+ xtan x

(A) One point of minimum in the interval (0, ©/2)

(B) One point of maximum in the interval (0, ©/2)

(C) No point of maximum, no point of minimum in (0, n/2)

(D) Two points of maximum in (0, n/2)

The number of solutions of the equation a'® + g(x) =0, where a > 0, g(x) = 0 and has
minimum value of % is

(A1 (B) 2

(C)4 (D)0
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