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SCQ (Single Correct Type) :
1. f: [0, 4] —» R is a differentiable function. Then for some a, b € (0, 4), (4) —f2(0) =

(A) 8f'(a) . f(b) (B) 4f'(b) f(a) (C) 2f" (b) f(a) (D) f'(b) f(a)
Ans. (A)
Sol. Here fis a differentiable function then f is continuous function

So by L.M.V. theorem for any a € (0, 4)
f(4)—f(0)

4-0
Again from mean value for any b e (0, 4)

f(4) +1(0)
2
Now multiplying (1) and (2), we get

P@-£0) _,

fi(a) = (1)

f(b) =

5 (a) - f(b) = f2(4) — f2(0) = 8f'(a) - f(b)
2, The values of the parameter ‘k’ for which the equation x* + 4x®* —8x? + k =0 has all roots real is given by
(A) k € (0,3) (B) k € (0, 128) (C)ke(3,128) — (D)ke (128, ») —

Ans. (A)

Sol. Letf(x)=x*+4x>-8x>+k
PX)=4x3+12x3| =16 X =4x (x*+3x—4)=4x (x +4) (x—-1)
=>fx)=0 > x=-4,0,1
f7(x) = 12x2 + 24x — 16 = 4(3x? + 6x — 4)
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f’(-4)=20>0

f'0)=-16<0

f’(1)=20>0

= X=-4 and x=1 are points of local minima whereas
x =0 is point of local maxima

for f(x) = 0 to have 4 real roots

f(—4)<0 = k<128

f(0) > 0 = k>0
f(1) <0 - k<3
= ke (0,3)

3. A composite function (f,o f,0 f;0.....0f,;)(X)is an increasing function. If number of increasing functions

in the set {f1,f2, ...... f21} is r and remaining are decreasing functions, then maximum value of r(21-r) is
441
(A) 110 (B) T (c) 105 (d) None of these
Ans. (A)

Sol. Number decreasing functions = (21-r)
Since the composite function is increasing, therefore, 21— r must be even
= re{1,3,5,....,21}

2
Now, 21r —r? =ﬂ—(r—%J is maximum at r = 11

Maximum of 21r —r? =4;41—1=110
4 4
4, A sector subtends an angle 2o at the centre then the greatest area of the rectangle inscribed in the

sector is (R is radius of the circle)

2 2

(A) R%tanZ B) = ian> (C) R?tana ) tano
2 2 2 2

Ans. (A)

Sol. Let A be any point on the arc such that £<YOA =0

Where 0<0<a

¥
——_

A
D \
()

0
DA =CB =R sing, OD = R cosb
= CO=CB cota=Rsinfcota
Now, CD = OD -OC = Rcosb - Rsin6 cota
= R(cos6 —sinb cota )
Area of rectangle ABCD, S =2.CD.CB

.4
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

= 2R (cos 6 - sinfcota)Rsin6®

=2R? (sin60039 —sin? ecotoc)

2

R?(sin20 — (1-cos20)cota) = R [cos(20 — &) —cos a]

sina
S —R—2(1—cosa) foro =2
M sino 2

Hence, greatest area of the rectangle = R? tan%

If the graphs of the functions y = In x & y = ax intersect at exactly two points, then

(A)ae(0,e) (B) ae (0, %) (C) ae(-e 1) (d)ae(1,e)

(B)

In x = ax has exactly two solutions

Inx .
—— = a has exactly two solutions
X
Inx
Let f(x)=—
X

Range of y (—oo,lJ
e

Let f (x) be a polynomial of degree 3 satisfying f(3) = 5, f (-1) = 9, f (x) has minimum at x = 0 and f( x)

has maximum at x =1. The distance between local maximum and local minimum of f (x) is

(A) 342 (B) V15 () 245 (D) 4\/3
(C)

f(x)=-x*+3x?+5

33

Statement 1: In AABC, sinA + sinBsin C < T

Statement 2. Let y = f (x) be a twice differentiable function such that f "(x) < 0 in [a,b] then

f(a)) +f(a,) +f(a;)
3

a,+a,+a
zf( 17 ;Jr 3jfor a,a,,a, €[a,b]

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct Explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

(C)

Letf(x) =sinx = f(x)=cosx = f(x) =-sinx <0V x €[0,n]

It is concave down and (A,sin A) (B,sin B) (C,sinC) are three points and

smA+S|gB+smC ssin(LJrBJrCJ:>sinA+sinB+sinCs—s\z/§
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8. Let P(x) be a fourth degree polynomial with derivative P'( x) . Such that P(1) = P(2) = P(3) =P'(7) =0 . Let
k is the real number k #1,2,3 such that P(k) = 0, then k is equal to

317 319 321 15
(A) 37 (B) 37 (©) 37 (D) 37
Ans. (B)
Sol. P(x)=a(x—1)(x—2)(x—3)(x—b)
~P'(7)=0
= a[20(7 —b) + 24(7 —b) + 30(7 —b) + 120] =0 :b:?;_:

9.  Letf(x)=2x(2- x), 0 < x < 2. The number of solution of f (f(f(x))) = % is

(A) 2 (B) 4 (C) 8 (D) 12
Ans. (C)
f(x) = 2¢(2 - x), 0 = x <2 y =1{#{f(x))), 0 sx <2
y y

Sol.

10. Set of values of a for which one negative and two positive real roots of the equation x°-3x +a=0are
possible, is
(A) (0, 2) (B) (0, 4) (C)(2,4) (D) (0, 10)

Ans. (A)

A
|

Let fx)=x*-3x-a =f'(X)=3x*-3=0 = x==1
f(N)f(-1) <0

(a+2)(a-2)<0

ae(-22)

From graph f(0) f(1) <0

a(a-2)<0

aec(0,2)

~ae(0,2)

Sol.
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1.

Ans.

Sol.

ef-2-e?x<-2
f(X)={x? —x+A,-2<x<2
—pulnx, X > 2

If y = f(x) has local maxima at x = -2, then range of A is

(A) (—,8] (B)[-8,) (C)[-8, 8] (D) (—,-8][8,»)
(B)

y=e*-2-¢?

at x = -2 maxima

44+2+0>2-2 =>A>-8 = A e[-8,)

hY -
=
/ <0
VAR
1

MCQ (One or more than one correct) :

12,

Ans.

Sol.

Consider the function f : R = R defined as f (x) = x + sin x. Which of the following is/are the correct

statement(s)?
(A) The function is strictly increasing at every point on R except at 'x' equal to an odd integral multiple of

T where the derivative of f (x) is zero and where the function f is not strictly increasing.

(B) The function is bounded in every bounded interval but unbounded on whole real line.
(C) The graph of the function y = f (x) lies in the first and third quadrants only.

(D) The graph of the function y = f (x) cuts the line y = x at infinitely many points.

(BCD)

We have f' (x) =1 + cos x = fis strictly increasing and has inflection point at x = n7t
Also there is no x for which f (x) is not increasing.

= (A) is not correct
As f is continuous V x € R hence bounded in every closed interval.

y LVE

t
As f is odd hence symmetric w.r.t origin and its graphs lies in 1s and 3rd quadrant and y = x cut the

graph at infinitely many points.

= B, C, D are correct ]
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13. Let f (x) be a non constant twice derivable function defined on R such that f (2 + x) = f (2 — x) and

f(l) =0 =f"'(1). Then which of the following alternative(s) is/are correct?

2

(A) f(-4)=1(8).
(B) Minimum number of roots of the equation f" (x) =01in (0, 4) are 4.

T

4
() If(2+x)sinxdx = 0.

4
2 4
(D) jf(t) 5oost gt .[f(4 )59 gt
9 2

Ans. (ABCD)
Sol. Wehave f(2-x)=f(2+x)
Replacing x by 2 — x, we get
fx)=f(4-x) ..(1)
Put x=-41in (1), we get
f(-4)=f8) = (A) is correct
On differentiating (1) w.r.t. x, we get f'(x)==f'(4-x) ...(2)

—1 i ' 1 = () =8 =R =Y Z =Rk
Put  x=_,1,2in (2), we get f (2} 0=f'(1)=f'(2)=f (2) £ (3)

Now, consider a function y=f'(x)

1 7 7
As f'(x) satisfy Rolle's theorem in [E 1}, 1, 2], {2, E} : {53} respectively.
So, by Rolle's theorem, the equation f" (x) = 0 has minimum 4 roots in (0, 4). = (B) is correct
n/4
Now, consider |4 = I f(2 + x)sinx dx ....(3)
-n/4

Applying king property, we get
n/4 /4

Iy = j f(2 - x) sin(—x)dx =— j £(2 + x) sin(x)dx
—n/4 -n/4
|1 = =g |1
Hence 11=0 = (C) is correct

2

Again, consider |y = jf(t) 5eos™ gt
0

Put 4-t=y = dt=—dy

2 4 4
So, Iy = j f(4 —y) 5254V (_dy) = j f(4 —y) 525 dy = j f(4 —t) 5°°5™ dt = (D) is correct]
4 2 2
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14. If Limf(x) =Lim[f(x)] (a € R), where [] denotes greatest integer function and f (x) is a non constant
X—a X—a

continuous function, then

(A) Lim f(x) is an integer. (B) Lim f(x) is non integer.
X—>a X—a
(C) f(x) has a local minimum at x = a. (D) f(x) has a local maximum at x = a.
Ans. (AC)

Sol. Clearly Lim[f(x)] is an integer and LHL and RHL should be same for existence of Limf(x)
X—a X—a

Let Lim[f(x)] =n(n € 1)

\/

Clearly LHL and RHL both should be just greater than n as f(x) is cont. at x = a
.. f(x) has local minimum at x =a ]

15. Ifgraph of y =f'(x) is

then which of the following can be true for y = f(x)

(A) point of inflection at x=1and x = 2 (B) concave down in (-0,1) U (2,0)
(C) point of local maxima at x = 3 (D) decreasing in interval (3,00)
Ans. (ABCD)

16. Let g(x)=f(tanx) + f(cotx)V x e (g nj JIfF £'(X) <0V x e (g nJ , then

(A) g(x) is increasing in 3,3—75 (B) g(x) is increasing in 3—nnJ
2 4 4
(C) 9(x) is decreasing in (‘1—“ nj (D) g(x) has local maximum at X = %n

Ans. (ACD)
Sol. g'(x) = f(tanx)sec? x — f'(cotx)cosec? x
- f"(x) <0 = f(x) is decreasing

tanx < cotxvx e 3’3_7:
2 4
-, f'(tanx) > f'(cotx) & sec? x > cosec?xVx e [g%) — g(x) is increasing in [g%)

g(x) is decresing in (i—n nJ and g(x) has local maximum at X = %
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Comprehension Type Question:
Comprehension # 1
Consider f, g and h be three real valued differentiable functions definedon R.  Let g(x) = x3 + g"(1)
X2 + Bag'() -g"(M) -1)x+3dg'(1), f(x)=xg(x)—12x + 1 and f(x) = (h(x))2 where h(0) = 1.
17. The function y = f(x) has
(A) Exactly one local minima and no local maxima
(B) Exactly one local maxima and no local minima
(C) Exactly one local maxima and two local minima
(D) Exactly two local maxima and one local minima
Ans. (C)
18.  Which of the following is/are true for the function y = g(x)?

1 1
A) g(x) monotonically decreasesin | —0,2—— | U | 2+—,
(A) 9(x) y ( j [ 73 j

J3

, , , 1 1
(B) g(x) monotonically increases in (Z—ﬁ,2+ﬁj
(C) There exists exactly one tangent to y = g(x) which is parallel to the chord joining the points (1, g(1))
and (3, g(3))
(D) There exists exactly two distinct Lagrange's mean value in (0, 4) for the function y = g(x).
Ans. (D)
19.  Which one of the following does not hold good for y = h(x)?

(A) Exactly one critical point (B) No point of inflection
(C) Exactly one real zero in (0, 3) (D) Exactly one tangent parallel to x-axis
Ans. (C)

Sol. We have g(x) = x3 + g"(1) X2 + {39'(1) —g"(1) — 1}x + 39'(1)
Letg'(1)=a and g"(1) = b then g(x) = x3 + bx2 + (3a—b— 1) x + 3a

Differentiating both sides w.r.t. x

5 g(x) =3x2 +2bx + (3a—Db - 1)
Putx=1 = g(1)=3+2b+3a-b-1= a=b+3a+2 = 2a+b=-2..(1)

g"(x) =6x+2b
Put x =1

g"(1)=6+2b = b=6+2b = b=-6 ... (2)
. From equation (1), we get a=2

©g(x)=x3—6x2 + 11x + 6
Given f(x) = xg(x) — 12x + 1= x* —=6x3 + 11x2 = 6x + 1 = (x2 + 1)2 = 2x2 + 11x2 — 6x3 — 6X
= (x2 + 1)2 = 6x (x2 + 1) + (3x)2
f(x) = (x2 — 3x + 1)2 = {h(x)} (Given)
* h(0)=1

. h(x)=x2-3x+1
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