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Calculus

l

1. Funtion

2. Limit

3. Continuity, Differentiability and Differentiation
4. Application of Derivatives

5. Indefinite and Definite Integration

6. Area under Curves

7. Differential Equations

Chapter 1 - Function



o FUNCTION

1. Range of the function f(x) = log,(2- log~/§(165in2 x+1))is:
(@ [0,1] () (-,1] © [-11] (d) (~o0,0)
2. The value of a and b for which |e®~Y — q|= 2, has four distinct solutions, are :

(@ ae(-3,0),b=0 (b) ae(2,0),b=0 (c) ae(3,x),beR (d) ae(2,),b=a
3. The range of the function :

flx)= tan”! x + % sin™! x

@ (-v2,m2) ) [-v/2,n/2]-{0} (c) [-n/2,n/2] (d) (-3n/4,3n/4)
4. Find the number of real ordered pair(s) (x, y) for which :

165+ 1165 =1

(@ o0 () 1 (© 2 @3

x|
5. The complete range of values of ‘a’ such that (é) = x? - a s satisfied for maximum number

of values of xis :
@ (-o,-1) (b) (~o0, ) (© (-11) (d) (-1, )

6. For a real number x, let[x] denotes the greatest integer less than or equal to x. Let f:R — R be
defined by f(x) = 2x +[x] + sinxcosx. Then f is :

(a) One-one but not onto (b) Onto but not one-one
(¢) Both one-one and onto (d) Neither one-one nor onto
T
7. The maximum value of sec™ w is :
2(x“+2)

Sn om 7n 2n
@) % (b) 13 (0 T (d) o



10.

11.

12’

13.

14.

15.

16.

17.

Number of ordered pair (a,b) from the set A= {1, 2, 3, 4, 5} so that the function

3 .
f(x)= % + g—xz + bx +101is an injective mapping Vx € R :

(a) 13 (b) 14 (c) 15 (d) 16

Let A be the greatest value of the function f(x) = log,[x], (where [] denotes greatest integer
function) and B be the least value of the function g(x) =|sin x|+|cosx/, then :

(a) A>B (b) A<B (¢ A=B (d 2A+B=4

Let A =[a, «)denotes domain, then f:[a, ©) = B, f(x) = 2x3 - 3x2 + 6will have an inverse for
the smallest real value of g, if :

(@) a=1,B=[50) (b) a=2,B=[10,0) (c) a=0B=[60) (d) a=-1B=[1x)
Solution of the inequation {x} ({x} -1)({x} + 2) 20

(where {} denotes fractional part function) is :

(@ xe(-2,1) (b) x eI (I denote set of integers)

(©) xe[01) (d xe[-2,0)

Let f(x),g(x) be two real valued functions then the function h(x) = 2max{f(x) —g(x), O} is

equal to :
(@ f(x)-g(x)-|gx)-f(x)] () f(x)+g(x)—|g(x) - f(x)|
© f(x)-glx)+|gx)-f(x)] (d) fCx)+g(0x)+]g(x) - f(x)]

LetR ={(1, 3), (4,2), (2,4), (2, 3), (3, 1)} be arelation on the set A ={1, 2, 3, 4}. The relation
Ris:
(a) a function (b) reflexive (c) notsymmetric (d) transitive

The true set of values of ‘K’ for which sin ! (I—IT) = % may have a solution is :
+sin“ x ,

11 11
(a) [Z’EJ (® [13] (© [3,5] @ [2,4]

A real valued function f(x) satisfies the functional equation
fx=y) = f(x)f(y) - f(a—x)f(a+ y) where ‘@’ is a given constant and f(0) =1, f(2a-x)is
equal to :

(@ -f(x) (d) f(x) © f@+fla-x) (@ f(-x)

Let g:R — R be given by g(x) =3+ 4x if g"(x) = gogogo...... 0g(x)n times. Then inverse of
g"(x)is equal to :

(@ (x+1-4")-4 (b) (x-1+4")4™" () (x+1+4™)4™ (d) None of these

2
Let f:D — Rbedefined as : f(x) = %Z’H; where D and R denote the domain of f and the
x° +4x +

set of all real numbers respectively. If fis surjective mapping, then the complete range of ais :
(@) 0<sacx1 () 0<ax1 () 0<sa<1 (d) 0<a<1



18. If f: (0, 2] —> (-, 4], where f(x) = x (4 - x), then f~* (x) is given by :
(a) 2-v4-x ® 2+V4-x (© -2+V4-x d) -2-vV4-x

19. If[5sin x] +[cos x] + 6 = 0, then range of f(x) = +/3 cos x + sin x corresponding to solution set of

the given equation is : (where [] denotes greatest integer function)

@ [-2,-1) ) [— 3J§5 e -1] © [2-4D @ (— 3‘/—3;‘ 3, - 1]
20. If f:R — R, f(x) = ax + cosx is an invertible function, then complete set of values of a s :
@ (-2,-1vi,2) ®) -1 © (-o,-1]U[L@) (@) (-o,-2]U[2,»)

21. The range of function f(x) =[1 + sin x] +[2+ sing] +[3+ sin§:| ot [n + sinﬂv x €[0,n],

n € N ([] denotes greatest integer function) is :

n2+n-2 n(n+1) n(n+1)
(a){ 122 nl (b){ : }
© n(n+1) n2+n+2 n2+n+4 @ nin+1) n2+n+2
2 Y g v 2 g2 ' B

2
x“+ax+1 ; ;

_z_a.x_’ then the complete set of values of  a’ such that f(x)is ontois :
x“+x+1

(@) (-, ) (b) (-»,0) (©) (0,) (d) not possible

23. If f(x) and g(x) are two functions such that f(x)=[x]+[-x] and g(x) ={x} Vx eR and
h(x) = f(g(x)); then which of the following is incorrect ?

(] denotes greatest integer function and {-} denotes fractional part function)
(@) f(x)and h(x)are identical functions () f(x) = g(x)has no solution

22. If f:R >R, f(x) =

(©) f(x)+h(x) > 0has no solution (d) f(x)-h(x)is a periodic function
24. Number of elements in the range set of f(x) =|i1—x51| [—l_xs:lvgc €(0,90); (where [] denotes

greatest integer function) :

@ 5 ® 6 © 7 (d) Infinite

25. The graph of function f(x) is shown below :

1
fCx])

Then the graph of g(x) = is :
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26.

27.

28.

29.

(b)

(@)

Which of the following function is homogeneous ?
ba X

(@) f(x)=xsiny +ysinx b) g(x)=xeX +ye”
© h(x)=—2 (d) plx)= XXX

x+y ysinx+y

2x+3 ; x<1
Let f(x) =[ 2 . If the range of f(x) =R (set of real numbers) then number of

a‘x+1 ; x>1
integral value(s), which a may take :
@ 2 () 3 (© 4 (@ 5
The maximum integral value of x in the domain of f(x) = log,, (log, /3(og 4(x-5))is :
(@ 5 M 7 (c) 8 @9

4 .
Ran f the function f(x) =lo (———-—) is:
e s s v
1

(@ (0,x) (b) I:E' 1} (© [1,2] (d) B 1J

30. Number of integers statisfying the equation | x? + 5x| +|x - x? < 6x|is :

(@ 3 () 5 @ 7 @9

31. Which of the following is not an odd function ?

x¥ 42241
24+x+1)2

(a) ln(

(x

(b) sgn(sgn(x))
(c) sin(tanx)

) f(x), where f(x) + f(%) = f0x)- f(%) Vx eR-{0}and f(2) = 33
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32. Which of the following function is periodic with fundamental period 7 ?
(@) f(x)=cosx +[ 51121x

] : where [] denotes greatest integer function

sin x + sin7x
cosx + cos7x
(©) h(x)={x} +|cosx|; where {} denotes fractional part function
(d) ¢(x) =|cosx|+ In(sinx)

x-1

() glx)=

+|sin x|

=~ ; whenxisodd
33. Let f:N —> Z and f(x) = Zx , then :
-5 ; when xiseven
(@) f(x)is bijective (b) f(x)is injective but not surjective
(c) f(x)is not injective but surjective (d) f(x)is neither injective nor surjective

-x
34. Let g(x) be the inverse of f(x) = —21 then g(x) be :
2% 427

(@) —log2(2+i) (b) -—l (21:;:) () 1°82(§+i) (d 1082(2 i)

35. Which of the followmg is the graph of the curve ,/ =xis?

s

36. Range of f(x) =log(9-x 2); where [] denotes G.LE is :
37. Ife* +ef*) =e¢, then for f(x):
(a) Domain is (—,1) (b) Rangeis(—o,1]  (c) Domain is (—o,0] (d) Range is (<, 0]

38. Ifhigh voltage current is applied on the field given by the graph y +|y|-x —| x| = 0. On which of
the followmg curve a person can move so that he remains safe ?

(@) y=x? ®) y=sgn(-<?) (@ y=logyzx  (d)y=m+|x;m>3
39. If| f(x)+ 6 —x2] =| f(x)|+]4 - x|+ 2, then f(x) is necessarily non-negaive for :

(@ xel-2,2] ®) xe(—0,-2)u(2,x)

© xel-V6,76] @ xel[-5-2]u(2,5]
40. Let f(x) = cos(px) + sinx be periodic, then p must be :

(a) Positive real number (b) Negative real number

(c) Rational (d) Prime
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41. The domain of f(x)is (0, 1), therefore, the domain of y = f(e*) + f(In| x| ) is :
1
@ (3] ®) (-1 © (-1-3] @ (e-DULe)

42. Let A ={1,2,3,4} and f: A - Asatisfy f(1) =2, f(2) =3, f(3) =4, f(4) =1
Suppose g: A — A satisfies g(1) = 3and fog = gof, theng =
(@ {(1,3),2,1,3,2), 4 49} ) {(1,3),(2,49,3, 1), 4 2)}
© {(1,3),(2,2),3,4, 4,3)} @ {1,3),2,49,3,2), 4 D}
43. The number of solutions of the equation [y +[y]] = 2cosx s :

(where y = % [sin x + [sin x + [sin x]]] and [] = greatest integer function)

(@ o b)) 1 (© 2 (d) Infinite
11
(™) g g x#0 ;
44. The function, f(x) = (x2 sgnx)2| 1 1 neNis:
eX +e X
x=0-
(a) 0Odd function : (b) Even function
(c) Neither odd nor even function (d) Constant function

n-1 m
45. Let f(1) =1, and f(n) = ZZf(r). Then Zf(r) is equal to :
r=1 r=1

3m -1 i |

(a) (b) 3™ () 3™ (d)

X -
46. Let f(x) = then fofofo...... of (x)is :

b
, 2
1+x ntimes
X X

X nx
) ——— (b)) —— (© [ J @ ——=
B R tone
r=1

1+(§r]x2 D1

47. Let f:R - R, f(x) = 2x +|cos x|, then f is :

(a) One-one and into (b) One-one and onto

(c) Many-one and into (d) Many-one and onto
48. Let f:R 5 R, f(x) =x3 +x% +3x + sin x, then f is :

(a) One-one and into (b) One-one and onto

(c) Many-one and into (d) Many-one and onto

49. f(X)={x} +{x+ 1 +{x+ 2 +...... +{x+99}, then [f(¥2)], (where {} denotes fractional
part function and [] denotes the greatest integer function) is equal to :

(a) 5050 (b) 4950 (© 41 (d) 14
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50.

51.

52.

S3.

54.

56.

57.

58.

If | cot x + cosec x| =| cot x| +| cosec x|; x &[0, 2n], then complete set of values of xis :
(@ [0 ® (03]

n| 3n 3n| (7= 2]
© (0F]v 3 =) @ (= o] 2

The function f(x) = Ohas eight distinct real solution and f also satisfy f (4 + x) = f(4 -x). The
sum of all the eight solution of f(x) = 0is :

(a) 12 (b) 32 () 16 @ 15

Let £(x)be a polynomial of degree 5 with leading coefficient unity such that f(1) = 5, f(2) =4,
f(3) =3 f(4) =2, f(5) =1 Then f(6)is equal to :

(@ o0 ®) 24 (© 120 (d) 720

Let f:A — B be a function such that f(x) = Vx -2 +v/4-x, is invertible, then which of the
following is not possible ?
@ A=[34) ®) A=[2,3] © A=[2,2V3] (@ [2,2/2]
The number of positive integral values of x satisfying [g] = [l_xl] is:
(where [-] denotes greatest integer function)
(@ 21 () 22 (c) 23 (d) 24
The domain of function f(x) = log[ 1} (2x? + x - 1), where [] denotes the greatest integer
X4+—
; 2
function is :
n B«,) ®) @@ © (—%w)-{%} @ G,l)u )

The solution set of the equation [x]? +[x +1] -3 = 0, where [] represents greatest integer
function is :
@ [-Loull,2 O [-2,-Du,2) () [1L,2) @ [-3,-2)U[2,3)

Which among the following relations is a function ?
2

2
@ x2+y2=r2 :—2+i—2=r2 © y?=4dax ) x? = 4ay

(where a, b, r are constants)

A funciton f:R —> R is defined as f(x) = 3x® + 1. Then f ! (x)is :
@ = ® 14F-1

(©) f! does not exist (d) WFT—I
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10
_J2+x, x20 is eiven by :
59. If f(x) _{4—x, <0 then f(f(x)) is given by
4+x , x20
@) f(f(x))={;‘fj§ v S50 (®) f(f(x”={ x . x<0
e 4-2x , x20
© f(f(x))={4xx : )’:ig (@ f(f(x))={4+2x . x<0
2 =
60. The function f:R — R defined as f(x) = 3_x_i§x_: is:
3+3x-4x
(a) One to one but not onto (b) Onto but not one to one
(c) Both one to one and onto (d) Neither one to one nor onto
61. The number of solutions of the equation e* —log|x|=0is :
@@ o M) 1 © 2 (@ 3
62. If complete solution set of e™ < 4 - x is [a, ], then [a] + [B] is equal to :
(where [-] denotes greatest integer function)
(@ o () 2 © 1 (d 4
63. Range of f(x) = /sin (log, (cos(sin x))) is :
(@ [0,1) (b) {0, 1} () {0} d [1,7]
64. If domain of y = f(x) is x €[-3, 2], then domain of y = f(|[x] :
(where [] denotes greatest integer function)
(@ [-3,2] (b) [-2,3) © [-3,3] @ [-2,3]
65. Range of the function f(x) = cot ™} {-x} + sin " {x} + cos™ ' {x}, where {} denotes fractional
part function :
@ (2.4) ® [%,4) © %, d @ (%, d
3 3x+5
66. Let f:R —{5} - R, f(x)= e Let £, (x) = f(x), f(x) = f(fra(x))forn>2,n eN, then
f2008 (X) + fagoe (x) =
2x%+5 %245 2x% -5 x2-5
c
@ 53 ® 3 © s @5
2 4
67. Range of the function, f(x) = (2% 3)(1 L ), for x > 0is :
x
(@) [0,0) (b) [2,) (© [4,x) (d) [6,x)
68. The function f:(~w, 3] - (0,¢’ ] defined by f(x) = gx’ ~3x"-9x+2 is :
(a) Many-one and onto (b) Many-one and into

(c) One to one and onto (d) One to one and into



69.

70.

71.

72.

73.

74.

75.

76.

V4 - x?

If f(x) = sin{log[ 1 ]} ; X € R, then range of f(x)is given by :
@ [-1,1] () [0,1] © LD (d) None of these
Set of values of ‘a’ for which the function f:R —» R, given by f(x) = x* + (a+ 2) x* + 3ax + 10

is one-one is given by :

(@) (—o,11ul4,x) (b) [1,4] © [1,o) (d) [~o0,4]
If the range of the function f(x) =tan™! (3x2 + bx +¢) is [0, g) ; (domain is R), then :

(@) b2 =3¢ ) b2 = 4c (© b%=12¢ (d) b% =8

Let f(x) =sin™" x - cos™! x, then the set of values of k for which of | f(x) |= k has exactly two
distinct solutions is :

n T n 3n 37t]
£ e v o d i
(@) (0, 2] (b) (0, 2] © [2, 2] (GY) [n, >
Let f:R — R is defined by f(x) = {lnx +(()lc);—1); +10) : i fi If f(x)is invertible, then the

set of all values of ‘b’ is :

(@) {1,2} ®) ¢ © {2,5) (d) None of these

Let f(x) is continuous function with range [-1, 1] and f(x) is defined V x eR. If
e S _ ol f(0]

g(x) = m, then range of g(x) is :
2
@ [0,1] ®) [o, B 1]
e“ -1
2 2
e” -1 —-“+1

©) (d , 0

[0’ e+ 1:| e +1
Consider all functions f : {1, 2, 3, 4} — {1, 2, 3, 4} which are one-one, onto and satisfy the

following property :
if f(k)is odd then f(k+1)is even, k=1, 2, 3.
The number of such functions is :

@ 4 () 8 (© 12 (d) 16
Consider the function f : R —{1} - R -{2} given by f(x) = xLxl Then :
(a) f is one-one but not onto (b) fis onto but not one-one

(¢) fis neither one-one nor onto (d) fis both one-one and onto



77.

78.

79.

80.

81.

82.

83.

84.

If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of

function g(x) = %f(Zx +1) isequal to:

@ [-2 4] ®) [-1, 2] (©) [-3 9] d[-2 2]
4 4
Letf:R - R and f(x) = XX FD XD X2 e g5
x“+x+1
(a) One-one, into (b) Many-one, onto
(c) One-one, onto (d) Many one, into
Let f(x) be defined as :
| x| 0<x<l1
f)=4{|x-1|+|x-2|] 1<x<2
| x-3]| 2<x<3
The range of function g(x) = sin(7(f(x))is :
@ [0,1] ® [-1,0] © {—% ﬂ @ [1,1]
If[x]* -7[x]+10 <0 and 4[y]2 —16y]+7 <0, thex: [x + y] cannot be ([] denotes greatest
integer function) :
@ 7 () 8 © 9 (d) both (b) and (c)
x| _,=x
Let f:R — R be a function defined by f(x) = eX*e_x’ then
e* +e
(@) f(x)is many one, onto function (b) f(x)is many one, into function
(¢) f(x)is decreasing function V x e R (d) f(x)is bijective function
The function f(x) satisfy the equation f(1-x)+ 2f(x) =3xV x € R, then £(0) =
(@) -2 (b -1 (© 0 @1

Let f:[0, 5] [0, 5] be an invertible function defined by f(x) = ax? + bx + ¢, where q,b,c R,
abc # 0, then one of the root of the equation cx? + bx +a = 0is :
(@) a () b (© ¢ (d a+b+c
Let f(x) =x2+Ax+ M cos x, A being an integer and  is a real number. The number of ordered
pairs (A, u) for which the equation f(x) = 0and f(f(x)) = 0 have the same (non empty) set of
real roots is :
(@ 2 (b) 3 (© 4 (@6
Consider all function f:{1,2 34} — {1, 23,4} which are one-one, onto and satisfy the
following property :

if f(k) is odd then f(k + 1) is even, k=1,2 3
The number of such function is :
(a) 4 (b) 8 (© 12 (d) 16
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86. Which of the following is closest to the graph of y = tan(sinx), x > 07?
y
y

@ 1 ®

o
<
x

() d o

o
<
>

87. Consider the function f:R —{1} — R —{2} given by f(x) = ﬁl_ Then
x -

(a) fis one-one but not onto (b) fis onto but not one-one
(c) fis neither one-one nor onto (d) fis both one-one and onto
88. If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of

function g(x) =%f(2x +1)isequal to:

(@ [-2,4] () [-1,2] (© [-39] d) [-2,2]
4 4
89. Let f:R — Rand f(x) = X% *1)2(’:?1* X *2 then f(x)is :

() One-one,into  (b) Manyone,onto  (c) One-one,onto (d) Many one, into
90. Let f(x) be defined as

| x| 0<x<l1
fO) ={[x-1|+|x-2] 1<x<2
|x-3| 2<x<3
The range of function g(x) = sin (7(f(x))is :
@ (0.1 ® 1,0 © [—%ﬂ @ 1,1

91. The number of integral values of x in the domain of function f defined as
f(x)=\[1n|ln|x||+\/7|x|—lx]2—10is:
(@ 5 M) 6 () 7 @ 8
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. 2
92. The complete set of values of x in the domain of function f(x) = ,/ 108 420} ([x]” = 5[x] +7)
(where [] denote greatest integer function and {-} denote fraction part function) is :

(a) (—%,Oju(é-,l)u(lw) ®) 0,1 U(,)
) 1 1 1
(©) (—S,O)U(g,l)u(l,oo) @ (-E,OJU(EJJU(L‘”)

93. The number of integral ordered pair (x, y) that satisfy the system of equation | x + y —4|= 5and
| x-3|+|y —1|=5is/are :

(@ 2 (b) 4 (© 6 (d) 12
x?+ax+1 ;
94. Let f:R — R, where f(x) = *1 Then the complete set of values of ‘@’ such that f(x) s
x“+x+
onto is :
(@) (~o0, ) (b) (-,0) (© (0,) (d) Empty set

95. If A ={1,2,3,4} and f: A — A, then total number of invertible function  f’ such that f(2) = 2,
f(4) =4 f(1)=1isequal to:

(@ 1 (b) 2 (© 3 (d 4
96. The domain of definition of f(x) = log Pl (2x% -7x+9)is : .
(@ R (®) R-{0} (© R-{0,1} (d R-{1}

97.1fA={1,23,4},B={1,234,5,6}and f:A - Bisan injective mapping satisfying f(i) # i, then
number of such mappings are :

(a) 182 (b) 181 () 183 (d) none of these

98. Let f(x) = x% —2x-3;x > landg(x) =1++x+4;x > -4then the number of real solutions of
equation f(x) = g(x) is/are
(@ o ) 1 © 2 ) 4

15

- | Answers | e =

LIb| 2@ 8@ 4® 5@ 6@| 7@ 8/@| 9 (@10 @
11 () | 12.((© | 18, () | 14.|(b) | 15.| @) | 16.[ (@) | 17.|(d) | 18.|(a) | 19.[(d) | 20.| ()
21.| (d) [ 22.((d) | 28.|(b) | 24.| (b) | 25.| () | 26./(b)| 27.|(0)| 28.|(©) | 29.|(®) | 30.| (©
81, @ | 32,0 | 83| (@ | 34.|© | 35.| ) | 36| © | 37.|@ | 38.| @] 39.| @ | 40.| ©
a1 © |42, | 43| @ | 4. 0 | 45| © | 26| 47. ()| 48.| @) | 49. (©) | 50.| (c)
51.| (b) | 52. (0 | 53.|(©) | 54.| @ | 55.| (@ | 56.|®) | 57.|(d)| 58.|(©) | 59.|(2) | 60.| (B)
61| b) | 62.[(0) | 63.] ()| 64.|(b) | 65.[(d)| 66.[(a)| 67.(d)| 68.|(a)] 69.|(a) | 70.| b
71.| © | 72.| @ | 78.| @ | 74| @] 75| © | 76. @ | 77| )| 78.|@)| 79.] @) | s0.| (©
81.| ) | 82./(®) | 83./(a) | 84.| (©) | 85.[ (0) | 86.|(b) | 87.|(d) | 88.|(b) | 89.|(d) | 90.| (@)
91.( (b) | 92.(d) | 93.{(d) | 94.|(d) | 95.|(©) | 96.[(c)| 97.|(b) | 98.|(b) |




2x 0<x<2

; . an - iod 10.In [0, 5], f(x) ={3x% -8 2<x <4.Then:
1. f(x)is an even periodic function with perio [ I sl 4<x<5

f(-13)-f(1) _17
P00 ® m+rein 21
(©) £(5)is not defined (d) Range of f(x)is [0, 50]

2. Let f(x) =|| x* - 4x + 3|- 2|. Which of the following is/are correct ?

(@) f(x) =m has exactly two real solutions of different sign ¥V m > 2

(b) f(x) =m has exactly two real solutions V¥ m e (2,0) U{0}

(¢) f(x) =m has no solutions Vm < 0

(d) f(x) =m has four distinct real solution V m e (0,1)

1-tan (x/Z)J

1+tan? (x/2)

Which of the following statement(s) is/are correct about f(x)?

(a) Domain is R (b) Range is[0, n]

(©) f(x)is even (d) f(x)is derivable in (r, 2r)
4. |log.| x||=|k —1|- 3 has four distinct roots then k satisfies : (where |x|<e?, x  0)

(a) (-4-2) () (4,6) © (e7e) @ (e2e™)
5. Which of the following functions are defined for all x e R ?
(Where [] =denotes greatest integer function)

3. Let f(x) = cos"l[

(@) f(x)=sin[x]+ cos[x] () f(x)=sec™(1+sin? x)
© f(x)= \/g + COS X + COS 2x (d) f(x)=tan(n(1 +|x|))
{ x? 0<x<2
6. Let f(x)={2x-3 2<x <3, then the true equations :
x x23

@ (G- (15)-(3)
®) 1+f|f| f 5 f 3

© fUU@)N=f) d fUfC..... f(4))...)=2012

1004 times ’

2n 5
7. Let f: [_n {]—)[O 4] be a function defined as f(x) = V3sinx - —cosx + 2, then :

@ =¥ ) f10)-p © fl)=5" 19 71
3 o (2 z @ f (2)_?



8. Let f(x) be invertible function and let f~* (x) be its inverse. Let equation f(f T =F10)
has two real roots a and B (with in domain of f(x)), then :
(a) f(x) = x also have same two real roots
() f7(x) = x also have same two real roots

(©) f(x)=f1(x) also have same two real roots
(d) Area of triangle formed by (0, 0), (a, f(a)), and (B, f(B)) is 1 unit

x V3-3x2

9. The function f(x) = cos™! x + cos™ [5 + T], then :

. | 10n . |m Sm
(a) Range of f(x)is [5,?} (b) Range of f(x)is [5,—3—]
(c) f(x)is one-one for x € [—l, ﬂ (d) f(x)is one-one for x € B, 1}

10. Let f:R — R defined by f(x) =cos™! (-{-x}), where {x} is fractional part function. Then
which of the following is/are correct ?
(a) fis many-one but not even function (b) Range of f contains two prime numbers
(c) fis a periodic (d) Graph of f does not lie below x-axis

11. Which option(s) is/are true ?
(@ f:R-R, f(x)= el —e > is many-one into function

(b) f:R — R, f(x) = 2x +|sin x| is one-one onto

2
(©) f:R->R, f(x) =x2_+4x+_30 is many-one onto

x“-8x+18

2x%-x+5 . 2
d) f:R >R, f(x) =———— is many-one into
G f 7x% +2x+10

12. If h(x) =[1nf}+[ln %}, where [] denotes greatest integer function, then which of the
e

following are true ?
(a) range of h(x)is {-1,0}
(b) If h(x) = 0, then x must be irrational
(©) If h(x) = -1, then x can be rational as well as irrational
(d) h(x)is periodic function
3 .
13. - X 3 xeQ , then:
3. I f(x) {—x3 : xeQ
(@) f(x)is periodic (b) f(x)is many-one
(¢) f(x)is one-one (d) range of the function is R
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14. Let f(x) be a real valued continuous function such that
£(0) = % and f(x+y) = fCOf@-y) + F)f@a-x) ¥V xy R,

then for some real a :
(@) f(x)is a periodic function (b) f(x)is a constant function
cos x

© fx) =§ @ fo) =%
2x 0<x<2

15. f(x)is an even periodic function with period 10.In [0, 5], f(x) ={3x? -8 2<x <4.Then:
10x 4<x<5
- f(-13)-f(1) _17
(@ f(-4)=40 (b) D+ 1) 21

(c) f(5)is not defined (d) Range of f(x)is [0, 50]
=X
16. For the equation le = A which of the following statement(s) is/are correct ?
+Xx

(a) when A e (0, ) equation has 2 real and distinct roots
(b) when A e (—x,—e?) equation has 2 real and distinct roots

(c) when A € (0, ) equation has 1 real root
(d) when A e (—, 0) equation has no real root
17. For x e R™, if x,[x],{x} are in harmonic progression then the value of x can not be equal to :
(where [] denotes greatest integer function, {} denotes fractional part function)
@ I/% tan * ®) % cot 2 © % tan (d) % cot
The equation || x —1|+a|=4,a €R, has :
(a) 3 distinct real roots for unique value of a. (b) 4 distinct real roots for a e (—0,-4)
(c) 2 distinct real roots for |a|< 4 (d) no real roots for a > 4

19. Let f,(x) = (sin )™ + (cosx)V™, x e R, then :

18

@) f,(x)>1forall x G(an, (4k + 1)2), kel

(b) fa(x)=1forx=2km kel
(© fo(x) > f3(x)for all x e(ka (4k + l)g), kel

(d) f3(x) 2 f5(x) for all x e(?.kn, (4k + 1)%), kel

(Where I denotes set of integers)
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P 19
AL vk Ve RS

20.

21.

22.

23.

24.

2 .
If the domain of f(x) = 1 st [loga [%H where, x > 0is [, b] and the range of f(x)is[c,d],
T

then :
(a) a,b are the roots of the equation x*-3x3-x+3=0

(b) a,b are the roots of the equation xt-x3+x2-2x+1=0
(© a®+d®=1
d) a?+b%2+c?+d%=11

2x+1 + 4x+5 =3x—1 —
3 2

The number of real values of x satisfying the equation ; [ 3

greater than or equal to {[] denotes greatest integer function):
(a 7 (b) 8 (© 9 ‘ (d) 10

Let £(x) =sin® = |+ cos®| X |. If £ (x) denotes n™ derivative of f evaluated at x. Then which
4 )1t

of the following hold ?
@ fHO=-2 ® o= © f”m(’—z‘] =0 @ f 2°”(§J =

| w

Which of the following is(are) incorrect ?
(a) If f(x) =sinx and g(x) = In x then range of g(f(x)) is [-1,1]
) Ifx?+ax+9>xVxeRthen-5<a<7
1
(© If f(x) = (2011 - x2012) 2012 then £(£(2)) =%

x2+4x+30, .
—;———__ is not surjective.
x“-8x+18

If [x] denotes the integral part of x for real x, and

1M 111 111 3 1 199
Sl | b {Sc [ o= s |2 52| i
[4] [4 200] [4 100] [4 200] +[4+200]the"

(d) The function f:R — R defined as f(x) =

(a) S isa composite number (b) Exponent of § in [100s 12
(¢) Number of factors of S is 10 (d) *c, is max whenr =51

B it S0, SRRt

Answers] RS

1.
7.
13.]

TR

(abd) | 2| (ab0)
ad | 8| (b0
(c,d) 14.| (a,b,0)

©d [ 4 @b | 8 (@bo| 6 @becd
: (b,c) |10.| (a,b,d) | 11.| (a,b,d) | 12.| (a,c)
18, a,b,d) 16, O, d) | 17, (@ c,d) | 18.] 3, b, ¢, &)
. (a, b, ) '32"3.‘; (a,c,d) | 28, a,b) §4. (a, b)

19,

(a,b) | 20, (ad)
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Q_Exercisea : Comprehension Type Problems L ¥

Paragraph for Question Nos. 1 to 3
Let f(x) = log ) [x]

8(x) =log ,y {x}
h(x)log,{x} . .
where [ ], { } denotes the greatest integer function and fractional part fucntion respectively.

1. For x € (1, 5) the f(x) is not defined at how many points :

(@ 5 (b) 4 (0 3 (d 2
2. If A ={x: x € domain of f(x)} and B = {x : x e domain of g(x)} thenV x € (1, 5), A - B will
be :
(@ (2,3) () (1,3) © Q2 (d) None of these
3. Domain of h(x) is: '
(@ [2 ) (b) [1, ) (©) [2 wo)-A{I} (d R* —{I}

I denotes integers.
Paragraph for Question Nos. 4 to 6
0is said to be well behaved if it lies in interval [0, g] . They are intelligent if they make domain

of f + g and g equal. The values of 6 for which h(6) is defined are handsome. Let
i f(x):Jexz—z(ez—3)x—1ze,g(x)=1n(x2_49),

0
h(0) = lnl;[4coszt dt - 92}, where 0 is in radians.
0

4. Comoplete set of values of 8 which are well behaved as well as intelligent is :

3 7 [5 ] (6 =
(a b 2z bk
) [4 2] ®) 5’ sJ & 16° 2] @ L7’ 2}
5. Complete set of values of  which are intelligent is :
[1 6] 1
@[S, 7] ) o,f] o [1,8 oLz
79 3 © 1477 @ 12’2
6. Complete set of values of @ which are well behaved, intelligent and handsome is :
@ (o,l'} ® [2.1] o [3.1] 3
> 72 (©) 22 (d B



Function 21

10.

11.

12.

130

14.

Paragraph for Question Nos. 7 to 8

Let f(x) =2-|x-3|,1<x < 5and for rest of the values f(x) can be obtained by using the
relation f(5x) = o f(x) V x € R.

. The maximum value of f(x)in[5%,5%] for a = 2is :

(a) 16 (b) 32 (c) 64 (d 8

. The value of f(2007), taking o = 5, is :

(a) 1118 (b) 2007 (c) 1250 (d) 132

Paragraph for Question Nos. 9 to 10
An even periodic function f:R — R with period 4 is such that

_|max.(|x|,x*) ; 0sx<1
) [ X ; 1sx52

. The value of { f(5.12)} (where {-} denotes fractional part function), is :

(a) {f(3.26)} (b) {f(7.88)} (© {f(2.12)} (d) {f(5.88)}
The number of solutions of f(x) =|3sin x| for x e (-6,6) are :
(@ 5 (b) 3 () 7 d 9
Paragraph for Question Nos. 11 to 12
_2|x|-1

Let f(x) = —y
Range of f(x):
@ R-{3 (b) (-oo, %] V@ ® © (-2, %] U2 ©) @ R
Range of the values of ‘k’ for which f(x) = k has exactly two distinct solutions :

@ (-2, 1 ®) (2,1 © (o -g] (@ (-, -2)

Paragraph for Question Nos. 13 to 14

Let f(x) be a continuous function (define for all x) which satisfies
F300) -5£2(x) +10£(x) 122 0, f3(x) - 4f(x) + 32 0and f3(x) - 5f(x) + 60

If distinct positive number by, b, and by are in G.P then f(1) + In by, f(2) + Inb,, f(3) + Inb,
are in :

(a) AP (b) G.P (c) HP (d) A.G.P

The equation of tangent that can be drawn from (2, 0) on the curve y = x? f(sinx) is:

(@) y =24x+2) () y=12(x+2) (© y=24x-2) (@ y=12(x-2)
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Paragraph for Question Nos. 15 to 16

Let fi[2,0)—>[Lw) defined by f(x)=2°"*" and g:[g,n]—)f\ defined by

2(x) = S{nx+4
sinx -2

be two invertible functions, then

15. f'l (x) is equal to

(@ \/2+,/4—log2x (b) \/2+,/4+log2x (©) 4+2+1og,x (d) {4—2+]og, x

16. The set ‘ A’ equals to
(@ [52] (b) [-25] (© [-52] @ [-5-2]

i
o

L] 2/@| 8@ 4@
11| (b) | 12,/ (2) | 8. (2) | 24.| () | 15.
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lmmm : Matching Type Problems

1. If x,y,z €R satisfies the system of equations x +[y]+{z} =12.7, [xX]+{y} +z = 4.1 and

{x}+y+[z]1=2

(where {} and [] denotes the fractional and integral parts respectively), then match the

following :

A) [{x}+{y}= (029) 7.7
(B) [[2]+[x]= «Q 1.1
(€) |x+{z}= (R) 1
D) |z+[y]-{x} = (S) 3
M 4 |

2. Consider ax* + (7a - 2b) x> + (12a - 14b —¢) x% - (24b + 7¢) x + 1 -12¢ = 0, has no real roots

andfl(x)=‘/1°g(ﬂ+¢)(ax4 +(7a-2b)x3 +(12a—14b—c) x2 —(24b + 7¢) x + 1 - 12¢)

JEJ—sgn(l +ac+b?)

f2(x)=-2+2log 1 cos(tan'l (sin (n(cos(n(x + %)))))) . Then match the following :

T

Domain of f; (x)is

Ty AT S
"> ./
5 Column-il

Aa) P) [-3,-2]

(B) | Range of f,(x) in the domain of f; (x) is Q) [-4,-2]

(C) | Range of f,(x)is (R) (~o0, )

(D) | Domain of f,(x)is (S) (—o0,—4] U[-3, )
(T) [0, 1]

3. Given the graph of y = f(x)
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24
®) |y =f(2x) ((0)] / I
=10 T 2
©) |y =-2f(x) (R) ]
-1/2 0 1;2 1
D) |y =1-f(x) (s) /
0 1
4.
(A) | f(x) =sin? 2x - 2sin% x (P) | Range contains no natural
' number
B | ¢x)= 4 (sin"? (sin o)) (Q) | Range contains atleast one
m : integer
Q) | f(x)= J/In(cos(sin x) (R) | Many one but not even
function
(D) o x4l (S) | Both many one and even
f(x) =tan [m} function
S (T) | Periodic but not odd function
5.
% columnd’ . T T
If | x? -x|2 x? + x, then complete set of| (P) (0, )
values of x is
(B) | |x+y|>x-y, where x>0, then|(Q) (=, 0]
‘complete set of values of y is
© g ,‘-;;jg«!: 2% 2log;(x?), then complete set oj (R) [-1,)




Aa)
(B)
©)
(D)

g(x) = f(f()):

Ifdoin ofg(x)is[a, blthenb —ais | (P)
If range of g(x)is[c, d] then c +dis | (Q)
SO + FUUSEN), is | ®)

m = maximum value of g(x) then| (S)
2m-2is: z

N

»

@) |[x+2 2| x|, (where [] denotes the gr atest| (S) ©1 W!
‘integer function) then complete set of
values of x is
|m [1,«) 4
6.
(A) | Domain of f(x) =Intan? [—1. _.]
{(x® —6x2 + 11x - 6) x(e* —1)} is %
(B8) Range of f(x) = sin® E + cos% is @ [2,%)
(C) | The domain of function| (R) 1L2)u(3,=»)
f(x) = \]log(lxl—l) (x?+4x+4)is
(D) _ 2 1. _[x+2 x<1|(S) [0, )
fetf(x) _{xx+l ;.:.l’g(x) _{xz x>1
Then range of function f(g(x)) is (T | (o,-3)u(2,-1DNu(2,x)
710031555555 5

| Answers |

2 ]AoR: BoS; Co»P; DoQ

A->S; BoP; C»Q; D-R

'3|A>0; BoR; Co>P; DS

'-A—>P,Q,S,T; B—>QR; C-»PQS; D->PS
s./A>0Q; BoP; CoS; DoR

A->R, B->P;, CoT;, DS

A->R; B>R; CoR; Do S
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W Exercise-5 : Subjective Type Problems Z. 5%

—

1.

10.

11.

12,

13.

Let f(x) be a polynomial of degree 6 with leading coefficient 2009. Suppose further, 'that
f() =1,£(2) =3,f(3) =5,f(4) =7, f(5) =9, f'(2) = 2, then the sum of all the digits of f(6)is

. Let f(x) = x3 - 3x + 1. Find the number of different real solution of the equation f(f(x)) =0.
I flx+y +1) =(f0) +Jf(y))?2 VY x,y eRand £(0) =1, then f(2) =......
. If the domain of f(x) =v12-3* =33 4sin~! (%) is[a,b], thena=......

- The number of elements in the range of the function :

y =sin™! [xz + g] +cos”! [xz —g:l where [] denotes the greatest integer function is

¢ V4
- The number of solutions of the equation f(x-1)+ f(x+1)=sina, O<a < > where

=di=lx| 5 |x]=1;
f(x)—{ 0 , |x|>lls

. The number of integers in the range of function f(x) = [sin x] + [cos x] + [sin x + cos x] is

(where [] =denotes greatest integer function)

. If P(x) is a polynomial of degree 4 such that P(-1) = P(1) =5and P(-2) = P(0) = P(2) = 2, then

find the maximum value of P(x).

- The number of integral value(s) of k for which the curve y =v-x2 -2x and x + y-k=0

intersect at 2 distinct points is/are
Let the solution set of the equation :’

=[] f3]) -
2 3
is [a, b). Find the product ab.
(where []and {} denote greatest integer and fractional part function respectively).
1 .
For all real number x, let f(x) = w. Find the number of real roots of the equation
FfGoiass (fO)......) ={-x}
where f is applied 2013 times and {} denotes fractional part function.

Find the number of elements contained in the range of the function f(x) = [f:l [‘—6] Vxe
6] x

(0, 30] (where [] denotes greatest integer function)
Let f(x,y) = x2 —y2 and g(x,y) = 2xy.
such that (f(x,y))? - (g(x,))? = % and f(x,y)-g(x y) = Y3

4
Find the number of ordered pairs (x,y) ?
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Let f(x) = «/ﬁ V x € R, then the smallest integral value of k for which f(x) <k ¥ x eR s
2
x“+1
In the above problem, f(x) is injective in the interval x € (—,a], and A is the largest possible

value of a, then [A] =
(where [x] denote greatest integer < x)
3
The number of integral values of m for which f:R — R; f(x) = %‘ +(m-1)x*+(m+5)x+n
is bijective is :
The number of roots of equation :

((x—l)(x—S) —e") (x+1)(x+3)e" 1
(x-2)(x-4) (x+2)(x+4)

](x3 —cosx)=0

1-x% -2x

The number of solutions of the equation cos™* >
(x+1)

J =n(1-{x}), for x €[0,76]is equal
to. (where {'} denote fraction part function)
Let f(x) = x% —bx + ¢, b is an odd positive integer. Given that f(x) = 0 has two prime numbers

as roots and b + ¢ = 35. If the least value of f(x)V x eRisk,thenU%”isequal to

(where [-] denotes greatest integer function)
Let f(x) be continuous function such that f(0) =1and f(x) - f(;)=;VxeR, then f(42) =
. . _Jmin{f(t):0<t<x} ; 0<x<1 :
If f(x)=4x"-x“"-2x+1 and g(x)_{ 3% | pagen and if
1 3 5
A=g| = = |+g| =], then 2\ =
g(4)+g(4) g(4)

Ifx=IOZ 5 then[x] =
r=3 (r = 4)

(where [] denotes greatest integer function)

Let f(x) = Z:Z, where g, b, c,d are non zero. If f(7) =7, f(11) =11 and FUF()) = x for all x

except _g, The unique number which is not in the range of f is
c

betA={x|x2—4x+3<0,xeR)
B=(Jr|21'Jr +p$0;x2—2(p+7)x+5s0}

If A c B, then the range of real number p € [a, b] where q, b are integers.
Find the value of (b - a).
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

2
_xtoxt for x>1is £, where p and q are
q

1% 2x% -1
relatively prime natural numbers, then p + q =
If f(x) is an even function, then the number of distinct real numbers x

f(x)=f[x+ljis:
xX+2

Let the maximum value of expression y =

such that

X+m

The least integral value of m, m € R for which the range of function f(x) = ) contains the

interval [0,1] is :

Let x;, x;, x5 satisfying the equation x - x? +Bx+y =0 are in G.P where x;, x,, x5 are
Positive numbers. Then the maximum value of [] + [y] + 4 is where [] denotes greatest integer
function is :

Let A ={1,2,3 4} and B = {0,1,2 3,4, 5}. If ‘m’ is the number of strictly increasing function f,
f:A — Band n is the number of onto functions g, g: B — A. Then the last digit of n —m is.

z .
If E (log ; r] = 2010, where [] denotes greatest intege- function, then the sum of the digits of n
r=1

is :
Let f(x) = ax—+3 where g, b, ¢, d are non-zero. If £(7) =7, f(11) =11and f(f(x)) = x for all x
o +

except —g. The unique number which is not in the range of f is
c

It is pouring down rain, and the amount of rain hitting point (x, y) is given by
fO6 ) =| x* + 2x%y - 5xy% — 6y | If Mr. ‘ A’ starts at (0, 0); find number of possible value(s)
for‘m’such that y = mxis aline along which Mr. ¢ A’ could walk without any rain falling on him.

Let P(x) be a cubic polynomical with leading co-efficient unity. Let the remainder when P(x) s
divided by x* - 5x + 6 equals 2 times the remainder when P(x) is divided by x2 - 5x + 4. If
P(0) =100, find the sum of the digits of P(5):

Let f(x) = x* +10x + 20. Find the number of real solution of the equation f(f( FUGN) =0
y= Inx)(nx?) +Inx’ +3
In?x+Inx?+2

prime numbers (not necessarily distinct) then find the value of w.

If range of f(x can be expressed as [%, 5] where a, b, ¢ and d are

Polynomial P(x) contains only terms of odd degree. When P(x) is divided by (x - 3), then
remainder is 6. If P(x) is divided by (x2 - 9) then remainder is &(x). Find the value of g(2).
The equation 2x3 - 3x2 + P = Ohas three real roots. Then find the minimum value of p.

1

Incos™! x

Find the number of integers in the domain of f(x) =
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Exercise-1 : Single Choice Problems

cos(tan x) —cosx _

1. li
XI—I)I}) x4
1 1 1 1
2 = - d =
(@) g (b) . (c) 6 3
. 2 4 5
2. The value of lim (X ~tanx)” - (1-cos2x)* + x equal to :
x-07(tan"! x)7 + (sin~! x)® + 3sin® x
3 1
@ o ) 1 © 2 () §
3 Leta=limM b = lim sin® 2x - 'm&_x
’ x—0 3x2 ’ X—)Ox(l_ex), x-1 lnx ’
Then q, b, ¢ satisfy : '
(@ a<b<c (b) b<c<a (© a<c<b db<a<c
4. If f(x)=cot™! X x2 and g(x) = cos™! 1 x2 , then lim M, Dz is :
1-3 1+x x—ag(x)-g(a) 2
3 o
) - ® 2 @ —=2_  (@-3
2(1+a?) 2 2(1+a?) 2
B
E sin x
5. lim | L+ 0
x—0 ez
(a) e* ) e* (© e8 (d) e

4
prime) is :

(a) 2 (b 7 (© 5 @ 6

X—®o X

. 3| x g
. lim —[—] = § (where[] denotes greatest integer function), then p + q (where p, q are relative
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7.

11.

12.

x" + (E]n
f(x) = lim —3"_1, (nis an even integer), then which of the following is incorrect ?

n—oo
xl'l—l } “]

(@ Iff :E, 00) - [g, oo], then function is invertible

(b) f(x) = f(-x) has infinite number of solutions
(© f(x) =| f(x)]|has infinite number of solutions
(d) f(x)is one-one function for all x e R

sin (n cos?(tan(sin x)))

. lim =
x—0 x2
(@ = (b) g © g (d) none of these
X,
(e(x+3)ln 27 )27 —9
3 3
I f(x) = 3% _97 &
1-cos(x-3) —
(x-3)tan(x -3)
If lim f(x) exist, then A =
x—3
(a) g (b) % © —23- (d) none of these
. (m
sm(§ - x)
10. lim —~——Zisequalto:
X 2cosx—1
3
2 1 1
8) = b) —= © 3 @ =
) J3 V3 2
lim el _. (where [-] denotes greatest integer function) is :
x—-)% cos™ ! [—14 (3sin x —sin 3x)]
2 4 )
(@ - (b) 1 (© - (d) does not exist
n
2
Let f be a continuous function on R such that f (%) =(sine™) e 4 ;' , then £(0) =
n“+1

(@ 1 ®) 0 © -1 (d)%
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{x} . X
13. lim £ eg=] equals, where {} is fractional part function and I is an integer, to :

(a) L ) e-2 (© I (d) does not exist

1

14. lim (e'™* —7x)3x is equal to :
X—

3 11
11 3 11 3
@ — — c) ell (d e
3 (b) T (©
.~ 1/x
n
15. The value of lim l:(l—Zx)" > "c,[“" ) J is :
x—0 ey 1-2x
@ e" ) e™ (© e3" (d) e™"
16. For a certain value of ‘c’, lim [(x® +7x* + 2)¢ — x] is finite and non-zero. Then the value of
X—>
limit is :
7 2
(a) § M) 1 © r (d) None of these
X
17. The number of non-negative integral values of n for which lin}) (eokx—1) (:osx weiil JT
X— X
(@ 1 (b) 2 () 3 d 4
1
18. The value of lim (mjl_mx :
x—0 X
(a) e—l/3 (b) e1/3 (C) e—l/6 (d) e1/6
19. If lim (Vx?-x+1-ax-b) =0, then for k > 2,(k eN) lim secz‘(k!nb) =
X—0 n—o
@@ a (b) -a (©) 2a @b
20. If f is a positive function such that f(x +T) = f(x)(T > 0), V x eR, then
. f(x+T)+2f(x+2T) +...... +nf (x +nT)
lim n = =
oo | f(x+T)+4f(x+4T)+...... +n%f(x+n?T)
2 3
(@ 2 (b a (© 5 (d) None of these

21. Let f(x) =3x1° = 7x® + 5x6 —21x3 +3x2 -7

65| lim 1 +3h* -
k-0 (f(1-h) - (1)) sin 5h
(@ 1 () 2 (© 3 (d) -3



Limit

22. lim [

COSX —SecXx
x—0

x3(x+1)
@ 0 ®) —% © -1 d -2

23. Let f(x)be a continuous and differentiable function satisfying f(x + y) = f(x)f(y)V x,y € Rif
f(x) can be expressed as f(x) =1+ x P(x) + x2Q(x) where lin}) P(x) =aand lin% Q(x) = b, then
X X

f'(x)is equal to :

(@ af(x) (b) bf(x)
(©) (a+b)f(x) (d) (a+2b)f(x)
(1 —tan 5)(1 —sin x)
24. lim 2 -
=3 [1 + tan izc)(n - 2x)3
(a) not exist b 1 1 i
s (b) - (© e (@ T
25. lim (x—S] is equal to :
X\ X+
() e () e © e @ e*
26. lirr,x‘ (cos x) % js :
x—»—z—
@ 1 ® 0 © = @2
e e

27. If lim {Inx}and lim {Inx} exists finitely but they are not equal (where {-} denotes fractional

x—c” X—C

part function), then :

(a) ‘c’can take only rational values

(b) ‘c’ can take only irrational values

(¢) ‘c’ can take infinite values in which only one is irrational

(d) ‘c’ can take infinite values in which only one is rational
y
1

; sin bx \x
28. lim (1 + a——)x , where a, b are non-zero constants is equal to :
x—0 Ccos X
(@ =% (b) ab

(c) e® (@) eYe
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29.

30.

31.

32.

33.

34.

35.

1
The value of lim [(cos x) sin?x 4
x—0

sin 2x + 2tan ! 3x + 3x2 -
In(1+ 3x + sin? x) + xe*

3 1 3 1
a) Je+> —+= o) Je+2 (d) —=+2,
(@) ve+ 2 b s/; + 2 © JE
3 .
Leta=1im(i— 1 );b=limx —16Jc;C= A 1n(1+smx)and
x->1\Inx xInx x>0 4x + x2 x—0 x
. (1) X {a b] .
d=1 .
J(_11’131 3[sin(JHD_()H_l)],thenthematnx c dls
(a) Idempotent (b) Involutary
(c) Non-singular (d) Nilpotent
(sinx—x)(Zsinx—ln(?)J
The integral value of n so that lin}) f(x)where f(x) = = = is a finite
x— x
non-zero number, is :
(a) 2 () 4 (c) 6 d 8
max(x,

» Hx20 en lim {£G0}+ lim {fG} +
x—0" x—-1"

X% |-
N N,

Consider the function f(x)= . (
min| x,

1 , if x=0

lin}_ [f(]=
(where {} denotes fraction part function and [] denotes greatest integer function)
(@ o ® 1 (© 2 d 3

lim cos™ ! (2xV1 —x2) ~ lim cos™! (2x\)1—x2) _
x-—)(LJ* X —i X—P(L]_ x——l—
V2 J2 V2 J2

(@ V2 (b) 2v2 © 42 d o
i (. E IS T o _
n—»wé[stk coszk sm(z(k+ 2))+ cosz(k+ 2))
(@ o () 1
() 2 d) 3

lirg’ [1+ [x]]2/ ¥, where [] is greatest integer function, is equal to :
(@ 0 ® 1

(© &2 (d) Does not exist



1m _ 1/n
86. If m and n are positive integers, then lim (cosx) (coix) equals to :
x-0 xz
(@ m-n (b) 1.1
n m
(©) r;};: (d) None of these
37. The value of ordered pair (a, b) such that lim X(1 #acos :) el e =1is:
x—0 X
5 3 53 53 5 3
@ |-%,-= b |= = e i | =
)(2 2) ()(22) (‘-‘)[22] ()(2 2)
38. What is the value of a + b, if lim sin(ax) - In(e” cosx) _ 1 7
x—0 x sin(bx) 2
@ 1 ®) 2 © 3 d -%
3 _42 3 _92 3_.2
39. Leta ='P_r>n A" -19+@ 24)+"'+ @ = ),thenaisequal to:
© n
(@ L (b) 2 (©) L (d) non existent
3 4 2
40. The value of lim Fos(sin ) —cosx is equal to :
x—0 x4
1 1 1 1
a) — ®d = c) = d =
(a) 5 6 Q) 2 @ T
41. The value of ordered pair (g, b) such that 1in%) A charens ;c) —bsinx _ 1, is
X— X
5 3 53 53 5 3
a T (b) (_: _) (c) (_—’—) = i
()(2 2) 22 2°2 (d)z’z
42. Consider the sequence :
n
u, = Lr, nz1
ra 2
Then the limit ofu, asn - wis:
1
(a) 1 M) e (© 5 d 2

1
—— e -1 2
43. The value of lim | (cosx)sin®x 4 $in2x + 2tan " 3x + 3x is :
x—0 In(1+ 3x +sin? x) + xe*

3 1.3 1
(a) JE+2 (b) 7*3 () Ve+2 (d)$+2
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44.For neN , let fn(x)=tan§(l+secx) (1+sec2x) (1+sec4x) ...... (1 +sec2x), the

lim £ is equal to :
x—=0 2x .
@ 0 ®) 2" © 2™ (d 2™
1
45. The value of lim (1+[x])"™® js:
=
(where [ .] denotes greatest integer function).
1
(@ 0 ® 1 (©) e are
46. 1f lim 18— nnx—tan x} sinny =0,n # Othenaisequal to:
x—0 xz
(@ o ® 1+ (© n (d)"l+l
n n
3nd+4
47. The value of lun(n—') 4n'-1 ,neN isequalto:
N—»00! nn
1)¥4
(a) (;J ®) e¥* © e @o
2
48. The value of lim L.l:J;'H:(a, b, c, d, e e R —{0}) depends on the sign of :
X —»0
(@) aonly (b) donly
(c) aanddonly (d) a banddonly
2 -2g(x) (x)
49. Let f(x) = lim tan™’ (4!12(1 —cos’—‘)] and g(x) = lim L lncos(é) then lim M
n—w n nswo 2 n x—0 x6
equals.
8 7 5 2
(a) 5 (b) 2 © 3 (d) 3
: ; . sin®x 1
50. If f(x) be a cubic polynomial and lim = — then f(1) can not be equal to :
x-0 f(x) 3
@@ o () -5 (© 3 @ -2
sinx _ ,-sinx _
51. limze 2e 1equalsto:
x—0 x4+ 2x

(a) g ) e¥? © 2 (d) e?
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52. If x;, X3, X3,......, X, are the roots of x" + ax+b =0, then the value of (x; —x2)(x —x3)
(g =x4)enens (% —x,)isequal to: 1
(a) nx, +b ®) gt +a © nqt? (d) nxg™
%/ Y | - y—
53. lim el 12 Ztanxisequalto:
. X0 sin x + tan“ x
1 1
- 2 d) ==
(@) -1 ®) 1 © 5 @ -3
Xxcosx 2xsinx xtanx £(x)
54. If f(x)=| 1 x 1 |, find lim —
1 2x 1 x=0 x
(@ 0 M) 1 © -1 (d) Does not exist

e et

e

J@| BB 6B Z/@] 8 @] 9. |10
. (@] 15, ) | 16.| () | 17,

L (@ | 184 (a) | 19| () | 20.] (©)
| ()| 25.] () | 264 (a) | 2 )

28. (© | 29.| @ | 80.| (@)
(@ | 35, () | 36,/ )| 37.|2) | 38.|® | 39.| () | 40.| B)
@] 45.| ) | 46, | 47.|(2) | 48.| ()| 49.| (@) | 50.] (©)
1 () :




2
1. If lirr(l)(ptanqx2 - 3cos? x+4)1/(3" ) =e5/3;p,q € R then :
X—

(@ p=~/§,q=zi ) p=—r,q=22 (@ p=1q=2 d) p=2,9=4

2 2
2. lim 2( 25x2 + x —SxJ is equal to :
X—0
@) T 2x —log,(1+ x) ®) lim e ~l+x
x=0 5x2 x—0 x2
_ 2 sin —
© fim20-08x7) @ lim
x—0 5x? x>0 X
3. Let lim (2* +a* +eX)* =
X—>®

which of the following statement(s) is(are) correct ?
(@) ifL =a(a > 0), then the range of a is [e, ©)
(b) if L =2e(a > 0), then the range of a is {2¢}
(c) if L =e(a > 0), then the range of a is (0, ]

(d) if L =2a(a >1), then the range of a is (%, oo)

4. Let tana-x+sina-y =a and o cosec o.-x +cosa-y =1 be two variable straight lines, a
being the parameter. Let P be the point of intersection of the lines. In the limiting position when
a — 0, the point P lies on the line :
(@ x=2 ) x=-1 (© y+1=0 dy=2

5. Let f:R — [-1,1]be defined as f(x) = cos(sin x), then which of the following is(are) correct ?
(a) fis periodic with fundamental period 2 (b) Range of f =[cos1,1]

© lin}[ ( ¥ (g - x) +f (g + xD =2 (d) fis neither even nor odd function
xX—>—
2
6. Let f(x)=x+ Vx? +2x and g(x) = Vx? +2x - x, then :
(@) lim g(x)=1 (b) lim f(x)=1 (@ lim f(x)=-1 (d) lim g(x)=-1
X—> 0 X— X——00 X—> o
7. Which of the following limits does not exist ?
(a) lim cosec™! (L) (®) limsec™ (sin™! x)
X—® x+7 x—1

l cotx
(© lim x* (d) lim (tan(1—t+xj]
x—=0 8

x—0*



10.

11.

12.

13.

If f(x)= lim x(% +[cosx](~/n2 +1-vYn%-3n+ 1)) where [y] denotes largest integer <y,
n-w o

then identify the correct statement(s).

@ lim f()=0 ® lim f(x)=34’E
.. i " % 3%
© f(X)—7Vxe[0,§] @ f=ovxeZ, 2]

s 1
=1)" =— = 1,4, 0000000
.Letf:R—)R;f(x):{( A o 22" » =123

0 otherwise
then identify the correct statement(s).

(@ 1iﬂ}) f(x)=0 () lin}) £(x) does not exist
L d x—

(© lin})f(x) f(2x)=0 @ lirr:) f(x) f(2x) does not exist
x— x—

If lim f(x) = lim [f(x)] ([] denotes the greatest integer function) and f(x) is non-constant
X—a X—a

continuous function, then :

(a) lim f(x)is an integer (b) lim f(x)is non-integer
xX—a X—a
(c) f(x)has local maximum at x =a (d) f(x)has local minimum at x =a
Ta-{Psin @ -{x) :
Let f(x) = cos” ( where {x} denotes the fractional part of x, then :
o 23— P
@ lm fO)== ®) lim f(x) =2 lim f(x)
x—0* 4 x—0 x—0~
' . T

i i @ i -

© BI0=35 R 2V2
. (sin(sinx)-sinx) _ 1 "
If =——, then:
il—% ax3 +bx® +¢c 12
(@ a=2 (b) a=-2 () c=0 (d beR
If f(x) = lim (n (x/™ 1)) for x > 0, then which of the following is/are true ?
n—wo
1 1 1
—_|= 0 —_=—

@ f[x) ) f(x) s

© f(i)bf(x) @ FOo) = £+ FO)
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14. The value of lim cos? (x (In> +n2 +2n)) (where n e N):
n—<c
1 1 1 1
2 1 1 @ =
(a) 5 ®) 5 (© . 5
sina el =-1 and

15. If a,Be(—g,o) such that (sinu+sinB)+E=0 and (sina +sinp) pori

A = lim 1+ 2sine)®
nso  (2sinB)?

=-2 = il d) A=1
@ a e ® A=2 © a S (d

16. Let f(x) =4lx-2[+a*-6a+9 , x<2
5-2x , X222

If lin;[ f(x)] exists, the possible values a can take is/are (where [] represents the greatest
x—

integer function)

5
(@ 2 ® 2

7
(© 3 (d) 5

5, .o 6 (@0
ﬂl-’ (b,d) | 12. (a0

(b, c) (a, c, d)
(a, d) (a, ¢, d)
(c,d) (©
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! Exercise-3 : Comprehension Type Problems”

Paragraph for Question Nos. 1to2

A circular disk of unit radius is filled with a number of smaller
circular disks arranged in the form of hexagon. Let A, denotes a
stack of disks arranged in the shape of a hexagon having ‘n’ disks on
a side. The figure shows the configuration A;. If ‘A’ be the area of
large disk, S, be the number of disks in A, configuration and r,, be
the radius of each disk in A, configuration, then

A, Configuration

1. lim Sn -
n—wo n

(@ 3 (b) 4 (@ 1 d 11

2. lim nr, :
n— o

1 1 1 1
(@) 2 ® 3 © 5 @ -

Paragraph for Question Nos. 3 to 4

x+3 ; -2<x<0
Let f()=| 4 3 x=0 , then
2x+5 ; 0O<x<l1

3. lim f([x—tanx])is : ([]denotes greatest integer fucntion)

x—0"

(a) 2 (b) 4 (© 5 (d) None of these
4. lim f [{_x_} ) is : ({*} denotes fractional part of function)

x—0" tan x

(@) 4 (®) 5 © 7 7 (d) None of these
" Paragraph for Question Nos. 5 to 6

A certain function f(x) has the property that f(3x) = a f(x) for all positive real values of x
and f(x)=1-|x~2|for1<x<3 R

COSCC/EJ
5. lim (f(x)) U2 ) s
x—

2 _2
(a) p (b .

(c) e¥" (d) Non-existent
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6. If the total area bounded by y = f(x)and x-axis in[1, ) converges to a finite quantity, then the
range of o is :

11 11 11)
s ae 2 d ,
@ (-1, (b)( 2,2) () ( 3’ 3) ()( ')

Paragraph for Question Nos. 7 to 9

1( 1 (Q+ax)

Consider the limit lim —
x=0 \/r (1 + bx )

(where g, b are real constants), then :

] exists, finite and has the value equal to [

7.a=
3 1 1
1 — = d) =
(a) (b) t () = (d) p
8.a+b=
3 1
(a) a (b) 5 () 1 d o
9.)9 ‘:
l
(a) 38 (b) 16 () 72 d) 24

Paragraph for Question Nos. 10 to 11

For the curve sin x + sin y =1lying in the first quadrant there exists a constant o for which

2
lm(n) x¢ ad X —L(not Zero)
10. The value of a :
@ = ® = © 3 d 2
2 V2 2
11. The value of L :
1
= ®) 1 () — d) —
(a) 2 J_ d " J_

= | Answers | 3

—

9./(d) | 210.| (© |

‘ 1. (a) 202 (b) 3.| (b) 4. (C) 5. (d)
Mol | | oA B




1.
\ —_—
Aa) ( Y
- Ll +4 41 _
nRox 2
B Lt f(0) = lim Ztan™! (nx), then lim f(x) = @ o
nax R x—0°
(©) lim cos(tan”" (tan x)) _ ®R) 1
x= X——
2 2
) - ) 3
If lug (x)lnsinx — ¢l thenL+2=
(T) Non-existent
2. [] represents greatest ipteger functon:
(A) If f(x)=sin"! xand lim f(3x-4x>)=a-3 lim f(x),then[a]l= (P) 2
&g b
_ .3
®) If f(x)=tan” g() where g()=>"2 and then find @, 3
ro)A43
lim 2 2)|_
h—0 6h
(C) | Ifcos ! (4x3 —3x) =a+bcos™ xfor-1<x <_—21,then[a+b+2] - R) 4
)| If f(x)=cos™ (4x3 -3x) and lil:l‘ f'(x)=a and lil?_ f'(x)=b, (S) -2
‘thena+b+3=
(T) Non
existent

A | Answers | B -

; B=»Q; C-oR; DS
: BoP; C>S; D> Q




iy 2
“ Mo 2 v L0

g [Exercise-5 : Subjecti

In cot(’-t —Bx)
1. If lim

x—0 tan ox

1
1
2. 1f lim 7% _g 1im g§(x) =hand lim (1+ 2£(x))5%) =7, then 1=
x>

x=05in“ x x->02cosx—xe"+x3+x—2

3. If a, Bare two distinct real roots of the equation ax3 +x-1-a=0,(a # -1, 0), none of which is

equal to unity, then the value of lim -t % x?-x? - ag ako-P) ood e value of k.
x-(/a) (e~ _1)(x - 1) a

x x X, &X g% _
4. The value of lim 140)" ~(B5)" ~(28)" -0 +7* + 5" +4* =1 _ ) 0y i e

x>0 xsin? x
. acotx b
5. If lim +—=l,thenb—a=
x-0 x x2 3

6. Find the value of lim ( ) el/x _

X—0

7. Find lim [M] where a.is root of equation sin x + 1 = x (here []represent greatest
x—at X -

integer and {} represent fractional part function)

Q0Q

Chapter 3 - Continuity, Differentiability and Differentiation



@ _Exercise-1 : Single Choice Problems

rrf —

) CONTINUITY, DIFFERENTIABILITY
TN AND DIFFERENTIATION

1.

6.

Let ‘f’ be a differentiable real valued function satisfying f(x+2y) = f(x)+ fQy)+
6xy(x+2y)V x,y €R. Then f"(0), f"(1), f"(2)...... arein:
(a) AP (b) GP (¢) HP (d) None of these

. The number of points of non-differentiability for f(x) = max{| | x|-1], %} is :

(@ 4 ®) 3 © 2 @5

X

. Number of points of discontinuity of f(x) = {E} + E] in x €[0,100] is/are (where [] denotes

greatest integer function and {;} denotes fractional part function)

(a) 50 ) 51 (c) 52 (@ 61
. If f(x) has isolated point of discontinuity at x = asuch that| f(x) |is continuous at x = athen:
(a) lim f(x)does not exist () lim f(x)+ f(a) =0
X—a x—a
(© f@=0 (d) None of these
. If f(x) is a thrice differentiable function such that, lim J(8%)~8){3x) : 320 - f(X) _q,
x— x
then the value of f”(0) equals to :
@@ 0 ® 1 (© 12 (d) None of these
Y= i ; fcote 0-si 3 i
1+ (tan 8)" %% 4 (cot0)°***¢ ' 1+ (tan )°**-#® 4 (cot g)*in &-cot
1 dy .
— then — at 6 =7/3is :
+ 1+ (tan e)cose-cote + (cot e)cote—sma . dx /3 is
@ 0 M) 1
© 3 (d) None of these

. Let f'(x) = sin(x?)and y =f(.vc2 +1) then% atx=1is:

(a) 2sin2 (b) 2cos2 (c) 2sin4 (d) cos2
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10.

11.

12.

13.

14.

(7
. If f(x) =|sin x —| cos x|, then f (_61_[)=

A1 18
@ > (b) 3

3 -1 i =w/B
(c) e (d 5

2
.If2sinx‘cosy=1,thend—yat(f,f)is ....... ;

a2
(@) —4 ®) -2 © -6 o
= a2
f is a differentiable function such that x = f(t2),y = f(t®) and f'(1) = 0if [2;%} =
t=1

3( F'Q)+ £1Q1) 3 f’(1)~f”(1)—f”(1)]
@ 2| L2+ ) 3
: 4[ (f'())? J 4( (f'an?
© LD @ i‘(f’(l)f’(l)—zf (DJ
3(f' (1) 3 (@)

ax+1 if x<1
Let f(x) = 3 if x=1.1f f(x) is continuous at x = 1 then (a - b)isequal to :

bx?+1 if x>1

(@ o () 1 (© 2 (d 4
2
£y =140 B/x + v/x ,thend—yis:
() B BTy
x x x x x x
(a) y[ - i J (b) Z[L+L+¢
a-x B-x y-x x\x-a 1/x-p 1/x—y
a B Y Y[ o/x B/x Y/x
d < S SN (i S
© y(]/x—a+1/x—ﬁ+1/x—yj S x(l/x—a+1/x—B+1/x—y]

' . 1
If f(x) = 1_+sm—]x; then f'(0) is equal to :
l1-tan™" x

(@ 4 () 3 © 2 o i
Let f(x) = { sin®x , xisrational

. - then set of points, where x) i i is
=sinx% . xisirvational’ p s f(x) is continuous, is :

(a) {(2n+1)12t,n eI} (b) a null set

(©) {nmnel} (d) set of all rational numbers



Continuity, Differentiability and Differentiation s a7

15.

16.

17.

18.

19.

20.

21.

22.

23.

t tan x —cot x | .
The number of values of x in (0, 2r) where the function f(x) = = x; x| 2m= 5
continuous but non-derivable :
(@ 3 ) 4 (© 0 @1
If f(x) =|x —1|and g(x) = f(f(f(x))), then g'(x) is equal to :
(@ 1forx>2 (b) 1for2<x<3 () -1for2<x<3 (d) -1forx>3

. x)|.

If f(x)1is a continuous function V x € R and the range of f(x)is (2, V26)and g(x) = [f—(c—] 18

continuous ¥ x € R, then the least positive integral value of C is : (where [-] denotes the greatest
integer function.)

(@ 3 () 5 © 6 @7
2
Ify=x+e",then[d—)2(] is :
dy x=In2
1 2 2 1

-z -] S d) =
(a) 5 (b) 27 @] 27 (d 9
Let f(x) = x3 + 4x?% + 6x and g(x) be its inverse then the value of g'(-4) :
@ -2 ®) 2 © % (d) None of these

o1 1 (3 (5).
If f(x) =2+|x|-|x-1|-|x+1]|, then f (——)+f (— +f (—]+f (—)13 equal to :
2 2 2 2

(@ 1 (b) -1 () 2 (d -2

If f(x) = cos(x2 —4[x]);0 < x <1, (where [] denotes greatest integer function) then f [g} is

equal to :

n T b
(@) -\E (b) J; (© 0 () \/;

2
1 then d (g(zx))

Let g(x) be the inverse of f(x) such that f'(x) = o is equal to :
+X
1 g'(x)
. a— b) ————
@ ey 1+(g(x)°
© 5E)*1+E) @ 1+@(x)°

_| minex®) @20 g whichof the followiig | ?
"‘Etf(X)_{max(Zx,x—l) ¢ < o then which of the following is not true |

(a) f(x)is not differentiable at x =0
(b) f(x)is not differentiable at exactly two points
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(©) f(x)is continuous everywhere
(d) f(x)is strictly increasing V x € R

24. If f(x) = lim [ﬁcos(%]] then f'(x) is equal to :

n—o id

sin x x X cos x —sin x sin x — x cos x

@ —— ® —— @ X () PR
X sin x X sin“ x

1-tanx s
b'e

# —
25. Let f(x) ={ 4x-= 4;xe[o,EJ.
n 2
A X =~
4
If f(x) is continuous in 0, g) then A is equal to :
1 1
a) 1 5= -= (d -1
(@ (b) > (©) 2
1 1
26. Let f(x)={e *' sin— x# 0, then £'(0) =
0 x=0
(@ 1 ) -1 @ 0 (d) Does not exist

27. Let f be a differentiable function satisfying f'(x)=2f(x)+10 V x e R and £(0) = 0, then the
number of real roots of the equation f(x) + 5sec? x = Oin (0,2m)is :

(@ o ) 1 @ 2 @ 3

sin{cos x n
sin{cosx}

T
28. If f(x) = X 2 » Where {k} represents the fractional part of k, then :
T
1 ==
x 2
T

(a) f(x)is continuous at x = :

(b) lim f(x)does not exist
x—-»%

(c) lim f(x) exists, but f is not continuous at x = g
T

X—PE
(@ lim f(x)=1
x-»—z—
29. Let f(x) be a polynomial in x. The second derivative of fle®)wrt. xis :
@ f(e*)e” + f'(e¥) () f"(e*)e™ + f'(eX)e

© f'e¥)e" + f(e¥)e™ (d) f'(e*)e™ +e¥ f/(e¥)



30. Ife/™ = log, x and g(x) is the inverse function of f(x), then g'(x) is equal to:

(@) e* +x (b) e o o (©) e+ d e
81. If y = f(x)is differentiable V x € R, then

(@) y =|f(x)|is differentiable ¥ x € R

® y=f 2(x) is non-differentiable for atleast one x

(© y = f(x)| f(x)|is non-differentiable for atleast one x

(d) y =|f(x)|? is differentiable V x € R
32. If f(x) = (x —1)*(x - 2)3 (x - 3)? then the value of f"(1) + f"(2) + f'(3)is :

(@ 0 ®) 1 (© 2 d 6

33. If f(x) = (%) -1, then on the interval [0, 7] :
(a) tan(f(x))and 3 are both continuous
f(x)

(b) tan(f(x))and 1 are both discontinuous
f(x)

(©) tan(f(x))and f~*(x) are both continuous

(d) tan f(x) is continuous but f ! (x) is not

i
ex-2 -3

7 x>2
3’{_-2 +1
34. Let f(x) = b_s{m_{-;_x} x < 2, where {-} denotes fraction part function, is continuous at x = 2,
-X
c Xx=2
thenb+c = A
@@ o () 1 (© 2 @ 4
tanx _oX 4 In(secx+tanx)—x

be a continuous function at x = 0. The value of

35. Let f(x) =2

£(0) equals :
1 2

tanx - x

3
(© E ) 2
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A+ x<0 . ) o
36. Let f(x) = b x =0, is continuous at x = 0, then 3(e” + b +¢)is equal to :
: (x+c) -1
= — x>0
(x+1)V2 -1
(a 3 () 6 © 7 d 8
2
87.If x+y +./y -x =5,then§x_-:' P
2 4 2 @ L

(a) 5 (b) 26 (0 2% 25

38. If f(x) = x> + x* + log x and g is the inverse of f, then g'(2) is :
1 1
= A =

(a) 8 | (b) 5 (© 2 (d) 2

39. The number of points at which the function,
. 2
fx) = { m";rzg(x_l’l Txg} if x € (o, 1) otherwise

is not differentiable is :

(@ 0 () 1 () 2 d 3
40. If f(x)is a function such that f(x) + f"(x) =0and g(x) = (f(x)? + (f'(x))? and g(3) = 8 then

g8 = ‘

(@ o0 (b) 3 (© 5 (d 8

41.

42,

43.

Let f is twice differentiable on R such that f(0) =1, f'(0) =0and f"(0) = -1, then for a eR,

(5] -

a4 2 _
@ e ®) e 4 © e 2 d) e
Let fi(x)=¢* and fy(x)= e/™) for any n 21, n € N. Then for any fixed n, the value of
a‘-ix- fn(x) equals : ' '
@ f,(0 A ®) fr()fpqa OO...... f200)f (x)
(©) fn(x)fpq (x) @ fr()fpg (X)...... f2(0)f (x)e*

Y3 _ . 1/3 d

Ify =tan—1(1_’ixlT‘;1/?),x>0,a>0,thenEyis :

i O gy © g
P (1+x7%) P+ 2% BB AT) O 5P )

(a)



onae g an o A D b R gy
> ol h
3] ! g .

sin(4k -1) x .20
3x ’
44. The value of k + f(0) so that f(x) = tin(_?_ﬂ‘ﬁ , 0<x< 1—2t can be made continuous at
X
1 3 x=0
x=0is: »
@ 1 ®) 2 © ; OX!
45.1fy =tan™ [;], |x|<1, then 2 at [l) is :
1+v1-x2 de  \2
1 J3 2
@ —= () 3 — d —=
73 ) © 3 e
X
46. Let f(x) = £ X5 "1°zge(1 *X)=X 4 0.If f(x)is continuous at x = 0, then £(0) is equal
X
to:
(@ 0 ) 1 (© -1 @ 2
47. A function f(x) = max(sin x, cos x, 1 —cosx) is non-derivable for n values of x € [0, 2n]). Then

48.

49.

50.

51.

the value of n is :
(@ 2 ® 1 (© 3 d) 4
Let g be the inverse function of a differentiable function f and G(x) = —(1 ) If f(4)=2and
glx
Fi(4) = %, then the value of (G'(2))? equals to :
(@ 1 (b) 4 (© 16 (d) 64
If f(x)= max.(x“,x";%) V x €[0,), then the sum of the square of reciprocal of all the
values of x where f(x) is non-differentiable, is equal to :
@@ 1 ) 81 (© 82 «) %
If f(x) is derivable at x = 2such that f(2) = 2and f'(2) = 4, then the value of
lim -L (n (f(2+ k) ~In(f(2-h?)))is equal to :
h—>0 p2

(@ 1 () 2 © 3 ) 4

sin(x+§)‘.

Number of points at which the function f(x) is non-differentiable in [0, 2n], is :
(@ 5 (b) 4 (© 3 (d) 2

Let f(x) = (x2 =3x+2)|(x® -6x% +11x - 6) |+




52. Let f and g be differentiable functions on R (the set of all real r}umbers) ‘such that
g(1)=2=g'(1)and f'(0) = 4. If h(x) = f(2xg (x) + cosmx — 3) then h'(1) is equal to :

(a) 28 (b) 24 (c) 32 (d) 18
% o 2
53. If f(x) = M, then the value of f'(0) is equal to :
(x® =x+1)°
(@ 10 (b) 11 (© 13. (d 15
-x®sin(2x), .. .
54. Statement-1 : The function f(x) = lim log. d +:) J; Bin(2e) is discontinuous at x =1.
n—o +x<

Statement-2 : LH. L=R H. L # f(1).
(a) Statement-1 is true, Statement-2 is true and Statement-z is correct explanation for

Statement-1 :
(b) Statement-1 is true, Statement-2 is true and Statement-2 is not the correct e
Statement-1 :
(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true

_| x ; if xisrational : v = i
55. If f(x) —[1 “%: ifeisirnenal ® then number of points for x € R, where y = f(f(x)) is

xplanation for':

discontinuous is :
(@A o ) 1 © 2 (d) Infinitely many

2 2 .
) T _Jmax(|x®-x-2[,x*-3x) ; x20
B iR PRl Eete 00 { max(n(-x),¢*)  ; x<0

is non-differentiable will be : -
(@ 1 (b) 2 © 3 '(d) None of these
1-x 2 .3
57. If the function f(x) =—4e 2 +1+ x+% +x? and g(x) = ! (x), then the value ofg'(_—g)

equals to :
1 1 ' 6 6
—-— —_—— c — Pt
(@ = (b) 5 (@ = (d) =
58. Find k; if possible ; so that
In (2 -cos2x) _—
In? (1 + sin 3x)
f(x)= k ; x=0
esin 2 _ 1
_ x>0
In(1 + tan 9x)
is continuous at x = 0.
1 2

2
(€Y 3 (b) 9 (@ 5 (d) Not possible



1+t 8 .2.." dy (dy)®.
89. Letx=tiy =4+ <¢h Y _ 2 is:
e Y 2t2+t enthevalueofdx x(dx) is
(@) 2 () o (¢ -1 (@ -2
60. If y ™2 =1+ 2v2 cos2x, then : .
d2
Exlz =y (py? +1)(qy 2 -1) then the value of (p + ¢) equals to :
(@ 7 (b) 8 (c) 9 (d) 10

61. Let f:R - Ris not ideﬁtiqally zero, differentiable function and satisfy the equations
fxy) = f(x) f(y) and f (x + 2) = f(x) + f(2), then f(5) =
(@ 3 : ® 5 (© 10 . (d) 15
62. Number of points at which the function f(x) =[ min. (x, x*) 2 if —0<x<1 g not
min. (2x -1, x*) if x21
derivable is : @

@ o ‘ ®) 1 © 2 @ 3
2
63. If y =(x+«/1+xz)",:hen(nxz)d—yuf’lis:
dx?  dx

(@) n?y ) -n%y © -y () 2x2y
64. If g(x) = f(x—«]l 1 —xz)and fl(x)= ll-x2 then g'(x) equals to :

(@ 1-x2 ) V1-x? (@) 2x(x+\11—x2) ()] 2x(x—\/1—x2)

T
68, Let f(x) = lim 1282+ 1) X =77 then
n—-w 1+x
(a) f(x)is continuousatx =1 ‘ (b) 1iri\_ f(x)=log, 3
X =,
(¢) lim f(x)=-sinl (d) lim f(x)does not exist
x-1* x-1*

66. Let f(x +y) = f(x)f(y) for all xand y, and f(5) =-2, f'(0) = 3, then f'(5)is equal to :

(a) 3 . ®1 : (© -6 d 6
—x¥gi
67. Let £(x) = lim 108XV X SNX 0p
n—o 1+x _
(a) f(x)is continuous at x =1 (b) HT* £G) =log, 3

© hr?‘ f(x) ==-sinl . . @ liril_ f(x) does not exist



54 e udvmamobmmmmmm@

X
x—-e* +1-{1-cos2x} 2 0

68. If f(x)= x2 is continuous at x =0 then, which of the
k ' x=0
following statement is false ?
@ k=2 ORUEE © 0g=-2 @ k1 k=2

(where [] denotes greatest integer function and {;} denotes fraction part function.)
69. Let f(x) =|| x? -10x+21| - P|; then the exhaustive set of values of p for which f(x) has

exactly 6 points of non-derivability; is :

(@ (4 ) (b) (0,4 (© [0, 4 @ 49
P |
70. If f(x) = L"l" ; then £'(0) s equal to :
l1-tan™ x

(a) 4 ®) 3 © 2 @ 1

71. Fort (0, 1); letx=v2%"¢ and y = 20057
2
then 1+ (%J equals :
x2 y2 x2 +')/2 x2 +y2
@ = ® % © @ >

72. Let f(x) =-1+| x-2]| and g(x) =1-| x| then set of all possible value(s) of x for which (fog)
(x) is discontinuous is :
(@) {o,1, 2} (b) {0, 2} () {0} (d) an empty set
73. If f(x) =[x] tan (nx)then f'(K™*) isequalto (k e I and [.] denotes greatest integer function):
@ *k-Da-D*  ® kn (© kn(-1)k @) (k-Dr(-1)k"
gein¥ p fprisnE
74. If f(x) = x2 3 x#0 is continuous at x = 0 ; then :
2 ;o x=0
(@ a=b=c () a=2b=3c © a=b=2 (d) 2a=2b=c

, d2y TR
g -coty =seca where a is constant andae(—f,f)then—at —,—)e uals to :
75. If tanx - coty = seca 2’2 nZ 3%

(@ o () 1 (c) 2 d 3
2
76. Ify=(x—3)(x—2)(x—1)x(x+1)(x+2)(x+3),then% St

(a) -101 (b) 48 (c) 56 (d) 190



. Let f(x+y) =f(x5f(y) VXy eR, f(0)= 0. If f(x) is continuous at x =0, then f(x) is

77
continuous at :
(a) all natural numbers only (b) all integers only
(c¢) all rational numbers only (d) all real numbers

78. If f(x)= 3x? —2x* + 2x3 —3x% + x + cosx + 5 and g(x) =f‘1 (x); then the value of g'(6)

equals : . <
@1 ® 5 © 2 @ 3
; ) dZy
79. If y = f(x) and z = g(x) then EE equals
(a) gf" - fg" ®) gf"-fg" © fg'-gf" gf _ (d) None of these

(gl)2 (gl)3
[x+1 ; x<o0 | x+1 ; x<O0
80. Letf(x)—hx_1I ; xzoandg()f)-l:(x_l)z ; xzothen
the number of points where g(f(x)) is not differentiable.
@ O M1 © 2 (d) None of these

81. Let f(x) =[sinx] +[cosx], x €[0, 2n], where [] denotes the greatest integer function, total
number of points where f(x) is non differentiable is equal to :

(a) 2 ® 3 (c) 4 @ 5
_ _[min{f(t):0<t<x} , xe[On]
82. Let f(x) = cosx, g(x) —{ (sin2d) =1 R <
Then .
(a) g(x)is discontinuous at x == (b) g(x)is continuous for x [0, x)
(c) g(x)is differentiable at x =7 (d) 8(x) is differentiable for x €[0, »)
83.If f(x)=(4+x)",n e N and f"(0) represents the r" derivative of f(x)at x = 0, then the value

fzfr( ) is equal to :

r=0 )
(a) 2" (b) 3" (c) 5" (d) 4"
o . [xzi
84. Let f(x) = 1 +lx| ~, then domain of f'(x)is :
, |x]<1 '
1-|x|

(@) (—o0,) (®) (-0,0)-{-L,0,1} (c) (-,)-{-11} (d) (~e0,)-{0}



= x2 x3 =} o =7
85. If the function f(x)=-4e 2 +1+x+ 5 + Y and g(x) = f~" (x), then the value of g (?]

equals : .
1 1 6 6
(a ’g ) - g (© ; (d) 7

86. The number of points at which the function f00) = (x4 x|)2(1 - x +| x|)? is not differentiable
in the interval (-3, 4) is :

(@) Zero (b) One (© Two (d) Three
s
87. If f(x) =1,1+s‘mlx ; then £'(0) is equal to :
1-tan™" x
(@ 4 (b) 3 (© 2 (@1

-l R ; 0<x<1 5 B is continuous in
88. If f(x) [x+ 1-{x} : l<x<3 and g(x) = x“ —ax + b such that f(x)g(x) is

[0, 3) then the ordered pair (q, b) is (where {} denotes fractional part function) :
(@ (23) (b 1,2 © 32 @ (22

89. Use the following table and the fact that f(x)is invertible and differentiable everywhere to find
@

x f(x) fx)
3 1 7
6 2 10
9 3 5
1 1 1
(@ o (b) 5 (c) F) (d) 7

x"sin1 x#0
90. Let f(x) = g 2
0 s X=0
Such that f(x) is continuous at x = 0; f'(0) is real and finite; and lim f'(x) does not exist. This
holds true for which of the following values of n ? x=0

(@ o0 () 1 (© 2 @ 3
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iaxerdse-z : One or More than One Answer is/are Correct - J';

1. If f(x) = tan ! (sgn (x? - Ax + 1)) has exactly one point of discontinuity, then the value of A.can

be:
(@ 1 ) -1 ) () 2 (d -2
2(x+1) ; x<-1

2. f(x)={ V1-x2 ; -l<x<1,then:
lxl-1]-1] ; x=21

(@) f(x)is non-differentiable at exactly three points

(b) f(x)is continuous in (—o0, 1]

(©) f(x)is differentiable in (-0, —1)

(d) f(x)is finite type of discontinuity at x = 1, but continuous at x = -1

x(3e* +4) 1
3. Let f)=| "5 x5 X*0 x#io
0 ; x=0
which of the following statement(s) is/are correct ?
(@) f(x)is continuous at x =0 (b) f(x)is non-derivable at x =0
(c) f'(0*)=-3 (d) £'(07)does not exist

4. Let|f(x)|<sin? x, V x e R, then

(@) f(x)is continuous at x =0
(b) f(x)is differentiable at x =0
(¢) f(x)is continuous but not differentiable at x = 0

(d f(@®=0
-
a(l—xsmx)2+bcosx+5 I
x
5. Let f(x) = 3 ; x=0

1
3o
[1+(cx+;bc J]x ; x>0
| X

If f is continuous at x = 0 then correct statement(s) is/are :

(@ a+c=-1 () b+c=-4
() a+b=-5 (d) c+d=an irrational number

6. If f(x) =[|| x|~ 2|+ p| have more than 3 points of non-derivability then the value of pcanbe:
(@ o0 (b -1

(c) -2 (d 2



7. Identify the options having correct statement :

(@) f(x)=3x?% x| -1-|x]|is no where non-differentiable
(b) }iﬂo ((x+5)tan~? (x + 1)) = ((x + 1) tan "~} (x + 1)) = 2n
(©) f(x)=sin(In(x+vVx2 +1))is an odd function

2
@ fo)=——*

3 is discontinuous at exactly one point
X =X

- A twice differentiable function f(x) is defined for all real numbers and satisfies the following

conditions :

f0=2; f'(0)=-5 and f"(0)=3.
The function g(x) is defined by g(x) =e®™ + f(x) V x R, where ‘a’ is any constant. If
g'(0) +g"(0) = Othen ‘@’ can be equal to :

(@ 1 (b -1 (© 2 (d) -2
9. If f(x) =| x|sin x, then f is :

(a) differentiable everywhere (b) not differentiable at x=nmn el
(c) not differentiable at x =0 (d) continuous at x =0

10. Let [ ] denotes the greatest integer function and f(x) = [tan? x], then
(a) }i_r,x}) f(x) does not exist (b) f(x)is continuous at x =0
(¢) f(x)is not differentiable at x =0 d) f'=0

11. Let f be a differentiable function satisfying f'(x) = f'(-x) V x € R. Then

12

13

(@) If f(1) = f(2), then f(-1) = f(-2)
(b) %f(x) + %f(y) = f(% (x +y)) for all real values of x, y

(c) Let f(x)be an even function, then f(x) =0V x eR
d) fx)+ f(-x)=2f(0)VxeR
Let f:R — R be a function, such that | f(x)|< x*, neN VxeR then f(x)is :
(a) discontinuous at x =0 (b) continuous at x =0
(¢) non-differentiable at x =0 (d) differentiable at x = 0
Let f(x) =[x] and g(x) = Owhen x is an integer and g(x) = x* when x is not an integer ([ ] is
the greatest integer function) then :
(a) lin} g(x) exists, but g(x) is not continuous at x =1
X=>

(b) lim f(x) does not exist
x—1

(c) gof is continuous for all x
(d) fog is continuous for all x



14.

15.

16.

17.

18.

19.

2
Let the functionfbedeﬁnedbyf(x)={p+qx+x » X<2 Then:

2px + 3qu2 , X222
(a) f(x)is continuous in R if 3p +10q = 4
(b) f(x)is differentiable inRif p =q = %

(c) If p=-2,q =1, then f(x)is continuous in R
(d) f(x)is differentiable in R if 2p + 11q = 4
Let f(x) =|2x - 9|+| 2x|+| 2x + 9|. Which of the following are true ?

(a) f(x)is not differentiable at x =—§ (b) f(x)is not differentiable at x = —79

(c) f(x)is not differentiable at x = 0 (d) f(x)is differentiable at x = —?9, 0,;

Let f(x) = max(x, x2, x%)in -2 < x < 2. Then :

(@) f(x)is continuous in -2 < x < 2 (b) f(x)is not differentiable at x =1

© f-1+ f(gj = % @ FDf (g) = %

If f(x) be a differentiable function satisfying fonf [f) =f(x)Vx,y eR,y # 0Oand f(1) # 0,
f'(1) =3, then:

(a) sgn(f(x))is non-differentiable at exactly one point
2

lim x“(cosx—1) -0
(b) x—0 f(x)
(¢) f(x) = xhas 3 solutions
(d) f(f(x)) - f3(x) = 0has infinitely many solutions
Let f(x) = (x® =3x+2) (x? + 3x + 2) and o, B, y satisfy o <P < y are the roots of f'(x) = Othen
which of the following is/are correct ([] denotes greatest integer function) ?
@ [a]l=-2 (®) [Bl=-1
(c) [B1=0 d [a]=1

2
Let the function f be defined by f(x) = p+qx+x2, %<2 Then:
2px + 3gx*“, x22

(@) f(x)is continuous in R if 3p + 10q = 4
(b) f(x)is differentiable in Rif p = q = %
(c) If p=-2 g=1,then f(x)is continuous in R

(d) f(x)is differentiable in R if 2p+1l1g=4
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3
20. If y = e*S"*") | (tan x)* then % may be equal to :

3

(@) e*S"[3x3 cos(x3) + sin(x?)] + (tan x)* [In tan x + 2x cosec 2x]
3

®) ¥ %3 cos(x3) + sin(x3)] + (tan x)* [In tan x + 2x cosec 2x]

oy
(© D53 sin(x3) + cos(x?)] + (tan x)* [In tan x + 2 cosec 2x]

. 2
(d) eXsinG)[3,3 cos(x3) + sin(x?)] + (tan x)* [ln tan x + x_seg_{]

an x
21 Let f() =x+(1-x)x2 + (1-x)1-x3)x3 +...... +(1-0)QAQ-x%)...... 1-x"1)x";(n24)
then : .
@ feo=-[a-x ® fo=1-]Ja-x"
r=l r=l
n r-1 n r-1
© f’(x)=(1—f(x))( L= ) d fx)= (x)[ = ]
ga-x') fe=4 ;(l—x’)

x?+a ;0<x<1
22. Let f(x) =[

2x+b;1<x<2 x l€aLl
If derivative of f(x)w.r.t. g(x)at x = 1exists and is equal to A, then which of the following is/are

3x+b;0<x<1
andg(x)=[

correct ? ‘
= ab -b
(@ a+b=-3 () a-b=1 © 7:3 (d) T=3
sr.2
M+ax3+b;05x51
x%-3x+8
23. If f(x) = is differentiable in [0, 2] then :

2cosmx+tan lx ;1<x<2
([] denotes greatest integer function)

_1 =1 p=r_13 _n 7
(a) a=- () a 5 (o) P (d)b_4 .
1+x 0<x<2
24. If f(x) = , then f(f(x)) is not differentiable at :
3-x 2<x<3
(@) x=1 ) x=2 (© X=§ @ x=3

25. Let f(x) =(x+1)(x+2)(x+3)...... (x +100) and g(x) = f(x) f"(x) - (f'(x))?. Let n be the
number of real roots of g(x) =0, then :
(a) n<2 ) n>2 () n<100 (d) n>100
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x|-3 , x<1 L o2-x], x<2
26.Iff(x)={lx!—|2l+d , le’g(x)—{sgn(x)-b , x22

If h(x) = f(x) + g(x) is discontinuous at exactly one point, then which of the following are
correct ?
(@ a=-3b=0 ®) a=-3b=-1 (©) a=2,b=1 (d) a=0b=1
27. Let f(x) be a continuous function in [-1, 1] such that
In(ax? + bx +¢) .

;—1<x<0
%2
f(x) = 1 : x=0
in(e* -1)
sme; ; O0<x<1
x2

Then which of the following is/are correct ?

(@ a+b+c=0 () b=a+c (© c=1+b (d) b2+c? =1
28. f(x)is differentiable function satisfying the relationship f2(x) + f2(y) + 200y -1) = f2(x + y)
Vx,y eR

Also f(x) >0 V x eR and f(~/2) = 2. Then which of the following statement(s) is/are correct
about f(x)?

(@) [f(3)]=3([]denotes greatest integer function)
®) f(7)=3
(c) f(x)iseven

@ f(=0
29. The function f(x) =[ 1-v1-x? ] , (where [] denotes greatest integer function) :

(a) has domain [-1, 1]
(b) is discontinuous at two points in its domain
(c) is discontinuous at x =0
(d) is discontinuous at x =1
30. A function f(x) satisfies the relation :
fGx+y)=fx)+ f()+xy(x+y)V x,y eR.If f'(0) = -1, then:
(a) f(x)is a polynomial function
(b) f(x)is an exponential function
(©) f(x)is twice differentiable for all x e R
d f'(3)=8



31. The points of discontinuities of f(x) = [2] cos[z] in [g, ﬂ] is/are :
T

T
(where [] denotes greatest integer function)

2 L) i d
(a) 6 ) 3 (© 5 (dn

2
x
— 0<x<l1

32. Let f(x) = 2 , thenin[0,2]:

2x2—3x+% 1<x<2

(@) f(x), f'(x) are continuous
(b) f'(x)is continuous, f"(x) is not continuous
() f"(x)is continuous

(d) f"(x)is non differentiable
dzy
33. If x =¢(t), y = y(t), then =2 =

¢'\V" _W'¢" ¢Iwﬂ_“’l¢” \"II ‘ul¢" w" B wl¢"
e S b)) ——— (0) == d
® @) @)° ¢ @ @? (@’
34. f(x) =[x]and g(x) = {xoz ) ;C :; where [] denotes the greatest integer function. Then

(a) gof is continuous for all x
(b) gof is not continuous for all x
(c) fog is continuous everywhere
(d) fog is not continuous everywhere
35. Let f:R* — R defined as f(x) =e” +Inxandg = f ~! then correct statement(s) is/are :

1-e " e-1 ' ’ 1
” - b = = 1 d =
Sk (1+e)? ® &7 (1+e)? il 50 . Q21 e+1
3x - x?2

;0 X<2

2
36. Let f(x) = [x-1] ; 2<x <3; then which of the following hold(s) good ?
x2-8x+17 ; x23

([] denotes greatest integer function)
(a) lim f(x)=1 (b) f(x)is differentiable at x = 2
x—2

(c) f(x)is continuous at x = 2 (d) f(x)is discontinuus at x = 3
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LG | Answers|
1. (cd) 2.| (a,c,d) 3. (a,b, é) 4. (a,b,d) | 5./(abc,d| 6. (b0
7| @b | 8 (@d 9. (@d |10 (b 11 @a |12 6O
13.| (a,b,c) | 14.| (a,b,0) 15, (b0 | 16. (a,b,0) | 17. (ab,c,d)| 18.] (a0
19.| (a,b,c) | 20.] (a,d) | 21.] (b,0) | 22./(a,b,c,d)| 23.] (b,c) | 24.| (a,b)
25 (a0 | 26./(abcd| 27 (d |28 @bcd - 29.| (a,b,d) a0 @ c, d)
31.] (b, | 32. (a,b,d) 3. b |34 @ 35. (a,d) | 36.] (a,cd
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Q Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 2
Let f(x) = ’}1{1010 n? tan(ln(sec%n and g(x) = min (f(x),{xH)

(where {} denotes fractional part function)

1. Left hand derivative of ¢(x) = eV ™) at x = 0is :

(@ 0 (b) 1 (c) ;1 (d) Does not exist
2. Number of points in x e [~1, 2] at which g(x) is discontinuous :
(@ 2 (b) 1 (© O @3

Paragraph for Question Nos. 3 to 4
Let f(x) and g(x) be two differentiable functions, defined as :
f)=x*+xg' () +g"(2) and g(x)=fWx>+xf'(x)+f'(x).

3. The value of f(1) + g(-1)is:
(@ o (b) 1 () 2 @ 3
4. The number of integers in the domain of the function F(x) = —% +3-xis: .
d g(x
(@ o0 (b) 1 () 2 (d) Infinite

Paragraph for Question Nos. 5 to 6
Define : f(x) =|x2 —4x +3|Inx + 2(x-2)1/3,x >0

x-1 , XeQ
h(x) -{xz =X =2 e
5. f(x)is non-differentiable at ........ points and the sum of corresponding x value(s) is .......
(@) 3,6 () 2,3 (© 2,4 2,5

6. h(x) is discontinuous at x =......

(a) 1++2 (b) tanz—ét () tan%" (d) V2-1
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10.

11.

12.

13.

Paragraph for Question Nos. 7 to 8

Consider a function defined in[-2, 2]
{x} -2<x<-1

f(x)={|sgnx|] -1<x<1

{-x} 1<x<2

where {:} denotes the fractional part function.

- The total number of points of discontinuity of f(x) for x e[-2, 2] is :
@ o M) 1 © 2 @ 4
» The number of points for x e[-2, 2] where f(x) is non-differentiable is :

(@ o ) 1 (© 2 d 3

Paragraph for Question Nos. 9 to 10

Consider a function f(x) in [0, 2n] defined as :

_|[sinx]+[cosx] ; 0<x<nm
f(X)_[[Sinx]—[COSX] ; m<x<2n

where [-] denotes greatest integer function then

. Number of points where f(x) is non-derivable :
(@ 2 (b) 3 © 4 (d 5
lim . f(x) equals

x| —
2

(@ o () 1 @ -1 @ 2

Paragraph for Question Nos. 11 to 13

Let f(x) = { e ‘f [IJ;][x] gé : ; ;L; where [x] =greatest integer less than or equal to x, then :

The number of values of x for x € [0, 3] where f(x)is discontinuous is

(a o (b 1 (© 2 @3
The number of values of x for x e [0, 3] where f(x) is non-differentiable is :
(@ o (b) 1 © 2 @ 3
The number of integers in the range of y = f(x)is :

(@) 3 () 4 (© 5 d 6

Paragraph for Question Nos. 14 to 16

Let f:R — R be a continuous and differentiable function such that flx+y)=f(x)-f(y)
VXx,y,f(x)# 0and f(0) =1and f'(0) =2,

Letg(xy) =g(x)-g(y)V x,y and g'(1) = 2;g(M) =0
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14. Identify the correct option : :

(@) f@=e* () £(2) =22 © f(<4 - (d) f(3)>729
15. Identify the correct option : .

(@ g(2=2 () g(3)=3 (© g3=9 (@ g(®=6
16. The number of values of x, where f(x) =g(x):

(@ 0 ) 1 (c) 2 (d 3

Paragraph for Question Nos. 17 to 18

2
Let f(x) = _COS X and g(x) = Atan x + (1 — ) sin x — x, where > e Rand x € [0, n/2).
‘ 1+cosx+qoszx

17. g'(x) equals

@ (1 -cosx)(f(x)-1) ®) (1-cosx)(A—f(x))
cos x cosx
@ (=cosx)-f(x)) @ & —COSX)O»;f(x))
f(x) §i€9)]
18. The exhaustive set of values of ‘A’ such that g'(x) > 0for any x [0, n/2) :
@ [1,) () [0,%) © [éw] @ Ew)

Paragraph for Question Nos. 19 to 21

2 2n
( x“+2(x+1)
Let (x) = lim
f noo (x + 1) 4 x2 +1

10 1[ . 2f(x)
g(x) =tan(§sm y [1+f2(x)]],then

,n e N and

19. The number of points where g(x) is non-differentiable V x e R is :

(@ 1 (b) 2 (© 3 ) 4
20. lim —(ﬁ+—4x—+—3)—is equal to :

x—>-3 sin (x + 3) g(x)

(@ 1 () 2 © 4 (d) Non-existent
21. lim { JACY }+ lim fO)|+ lim (5£()is equal to

x—0" tan“ x x—-2" X—)’2+

(where {} denotes fraction part function)
(@ 7 (b) 8 (e 12

(d) Non-existent
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Paragraph for Question Nos. 22 to 24

Let f and g be two differentiable functions such that :
L f)=g'Msinx+(g"(2)-x

oD

22. The number of solution(s) of the equation f(x) = g(x) is/are :

(@) 1 ®) 2 © 3 - (d) infinite
23. IfI igc(;ixa)c = cosx + In (h(x)) +C where C is constant and h(g) =1then|h (%)l is:
(@) 3v2 2/3 ) =
a (®) 2V3 © V3 @ —
24. If /(x) = f~1(x) then ¢ (1—; + 1) equals to :
1Y L (Y
@ ik 1 (b) 2 (@ 1 @o
Paragraph for Question Nds. 25 to 26
Suppose a function f(x) satisfies the following conditions
__f@)+f) -
| f(x+y)—1+_f(x)f(y),\1x,y eRandf(O)r 1
(Also-1<f(x)<LVxeR 3
25. f(x) increases in the complete interval :
@ (o, -1Du(-L0u(01u(,x) (b) (o, )
(©) (—o,-1DuU(-1,0 d (01DuUQ, =)
26. The value of the limit It (f(x))* is:
(@ 0 (M 1 © e (@) e?

Paragraph for Question Nos. 27 to 28

' 4
i Let f(x) be a polynomial satisfying lim - sf ) =3
xoo 5 +1

 f(2)=5f(3)=10,f(-1) =2 f(~6) =37 _
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— 2 —
27. The value of lim JR—x 1 equals to :

x>-6 3(x+6) P
. 6 e
(@) -|6 . ® |6 © 5 @
. . . 1 . 15 5
28. The number of points of discontinuity of =——in [—- —] equals :
‘ nuity of g(x) 2l 0 2’2
ws 1 w3 ©1 @0

| Paragraph for Question Nos. 29 to 30
Consider f(x) = x* ‘and g(x) = e2x. Let o and p be two values hf x satisfying f (x) =g(x) 5

(a<p)
29. If lim M—ltherithevalueofc—lequalsto:
x-B g(x) -p> - v % g
(a) 4-e* . () e*-4 (© 4-e (d) e-4

30, If h(x) = fe then h'(a) equals to :
g(x) ; A
@) e Cb) - (c) 3e (d) —3e
' 7 Paragraph for Questlon Nos 31to 32 ;

n

Letf,,(x)+fn(y)- et VxyeR- {O}WhereneNand
Xy,

| g(x) = max { £00; f300, %} V x e R—{0}

31. The m%m value of Z fox (cosec®) + Z fox (secO), where CE3 k— skelis:

k=1. k=1
@1 o) 2 @ V2 A 4
32. The number of values of x for which g(x)is non-differentiable (x € R - {0}):
@ 3 ®) 4 © 5 @1
@@ | Answers| TE

1o 2@ 3@ 40| slo] &l@] 7o slw] 9l w|10.|w©
1] © | 12| @] 13.]© | 14.|@ | 15. @ | 16.] )| 17.| © | 18.| @ | 19.] (@) | 20.| )
21| @) | 22.|® | 28.|®) | 24, © | 25.|®) | 26| )| 27.|@) | 28.[®) | 29.] @) |'30.| @)
31, ) | 82| @ ‘
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Q Exercise-4 : Matching Type Problems 2 / Yo
i
S Columnd s ca s - Column-li
L g P) 0
a) Ifj logsinx dx = -K then the value of 5 is greater than
0 COos™ X b1
(B) |Ife™ +e”™ =1and y” -(y')®> +K =0, then K is equal to | (Q) 1
(©) | If f(x) = xInxthen 2(f~') (In4) is more than (R) 2
(D) =1 ©) 4
lim (xInx)*“# is less than ‘
X—>® F |
(T) 5 |

_JIxl , -2<x<0
2.Letf(x)—{|x| ;s 05x<2

(where [] denotes the greatest integer function) g(x) =secx, x e R —(2n + l)g, nel

Match the following statements in column I with their values in column II in the interval

53]
2'a2 )

O Coltimnal ) e i, . Columndl |
(A) | Abscissa of points where limit of fog(x) exist is/are P) -1
(B) | Abscissa of points in domain of gof(x), where limit of gof (x)| (Q) T
does not exist is/are
(C) | Abscissa of points of discontinuity of fog(x)is/are (R) Sn
6
(D) | Abscissa of points of differentiability of fog(x)is/are (s) -
(T) 0

3. Let a function f(x)=[x]{x}~|x| where [], {} are greatest integer and fractional part
respectively then match the following List-I with List-II,

(A) | f(x)is continuous at x equal to P) 3
(B) 3 \
4 '[ f(x)dx|is equal to @ 1
3 ’ _J
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(© |If g(x)=x-1 and if f(x)=g(x) where| (R) i
x € (=3, ), then number of solutions
(D) |Ifl= lim f(x),then -lis equal to (s) R
x—4"
Column-| Column-ll
(a) 2 L2 (P) 1
lim X“+2x-1 |21 _ 2
x—o| 2x2 —3x -2
(B) hm log secx/2 cos x _ (Q) 2
x—0 X
108 gecx COS—
2
(C) |Let f(x) = max. (cosx, x, 2x — 1) where x > 0 then| (R) 5
number of points of non-differentiability of f(x)is
(D) |If f(x)=[2+3sinx], 0<x <= then number of| (S) 16
points at which the function is discontinuous, is
5. The function f(x) =ax(x-1)+b x<1
=x-1 1€8x<3
= px2 +gx+2 x>3
if (i) f(x)is continuous for all x
(ii) f'(1) does not exist
(iii) f'(x) is continuous at x = 3, then
Column-l _ Column-ll
(A) | a cannot has value P Y3
(B) | b has value Q) 0
(C) | p has value (R) -1
(D) | q has value (S) 1

| Answers |

1./A->P,QR; B—»Q; C->P,Q; D-R,ST
2./A->P,QRST; B>PT; C-Q,S; D->PRT
3..A>Q; B—»S; C->P; D->R

4,,A>P; B>S; C->Q; D> R

5..A—»S; B-»Q; Co»P; D> R
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e

1Exercise-'5' Subjective Type Problems

ax(x-1)+b ; x<1 '
1. Let f(x) = xX+2 ; 1<x<3 is continuous Vx eR except x =1 but If(x)| is

px2+qx+2 ;0 x>3
differentiable everywhere and f'(x) is continuous at x = 3and |a+ p + b + q|=k, then k =

2 2 ) d%y dy
2. If y =sin(8sin™! x) then (1-x%)=2 — , where k =
Y =sin(8sin™" x)then (1-x )dx2 i —ky

2

3. Ify = 4ax, then d* 'Z ka where k? =

dx y3 ’ A
4. The number of values of x, x € [-2, 3] where f(x) =[x?]sin (nx) is discontinuous is

(where []denotes greatest integer function)
5. If f(x) is continuous and differentiable in [-3, 9] and f'(x) e[-2, 8]V x € (=3,9). Let N be the
number of divisors of the greatest possible value of (9) - f(-3), then find the sum of digits of

N.

3 ;
6. If (x) = COs x ; x<0
f [sinx3 -Ix3-1] ; x>0 .

then find the mimber of points where g(x) = f(| x|) is non-differentiable.

2\n
7. Let f(x)=x2 +ax+3 and g(x)=x+b, where F(x)= lim f(x)1+ ((x 2)) g(x). If F(x) is
n—w +(x n

continuous at x =1and x = -1 then find the value of (a? + b2).

3<x<
8. Let f(x) = {2 JZC : 03<_: <—40

Then f~ 1(x) is discontinuous at x =
9. If f(x)+2f(1-x)=x2+2VxeR and f(x)is a differentiable function, then the value of f'(8)
is
10. Let f(x) = signum (x) and g(x) = x(x2 - 10x + 21), then the number of points of discontinuity
of flg(x)]is
2

2 .4 . 1 ‘
11. If-d—(sm g e J=asin2x+bsinx+cthenthevalueofb+c—ais

dx?| sin?x+sinx+1
32

12. If f(x) =acos(nx) + b, f(J n and jf(x)dx——+1 then find the value of

1/2
_1_2 sinl g
1 3

+cos”! b].
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13. Let a(x) = f(x) - f(2x) and B(x) = f(x) - f(4x)
and a'1)=5a'(2)=7
then fnd the value of /(1) -10

B x®  x* a+bx¥?
14. Let f(x)=—4-¢ 2 +—3—+—£-+x+landgbe inverse function of f and h(x) =——7—,
X

(12

5b2 (i) i
o ¥

(x2 -Dy"+xy'

h'(5) =0, then

o |
15. If y =e?" ¥ then is equal to

X
16. Let f be a continuous function on [0, ©) such that lim [ fO)+ I f(t)dt] exists. Find lim f(x).
X—®0 X =0
0

2 .3 4 5
17. Let f(x) =x+ X3 X 3% and let g(x) = £} (x). Find g"(0).
2 3 4 5
3
18. If cosx ; x<0
Hx)= [ ~|x3-1] ; x20

then find the number of points where g(x) = f(| x| is non-differentiable.
19. Let f:R* —> R be a differentiable function satisfying :

f0y) = f(x) fU)nyeR+ also f(1)=0;f'(1) =1

find hm [ )] (where [] denotes greatest integer function).

flx
20. For the curve sinx+siny =1 lying in the first quadrant there exists a constant o for which

lim x¢ d’ 4 Y _L (not zero), then 2a =
x—0 dX

21. Let f(x)=x[an" (x2)+x . Let f"(x) denotes k™ derivative of f(x) wrt. x, keN. If

yd%y (dy )2
a2 \dx
23. The value of x, x € (2,) where f(x) = \/; J8x-16 + \/x -+/8x 16 is not differentiable is :

3} for
2

f2"(0)# 0,m N, thenm =

22. If x = coseandy—Sm 6, then at6=gis:

X—--—

24. The number of non differentiability points of function f(x)=min([x],(x},

x e (0,2), where [] and {} denote greatest integer function and fractional part function
respectively.
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| Answers |
3.| 16 4| 8 5. 3 6. 2 Y
10, 3 11.| 7 12.] 2 13.] 9 14.| 5
17.) 1 18.] 2 | 19. 2 20.| 3 21.| 2
24. 3
Qaa

Chapter 4 - Application of Derivatives
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@ Exercise-1 : Single Choice Problems

1. The difference between the maximum and minimum value of the function
f(x) =3sin* x - cos® xis :

3 5
() 3 (b) 3 (© 3 (d 4

2. 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-1)° © (x+1)° @ (x+1?
3. Ifthe subnormal at any point on the curve y = 31k . x* is of constant length then k equals to :
@ ® 1 © 2 @ 0

4. If x° — 5qx + 4ris divisible by (x - ¢)? then which of the following must hold true V q, r,c e R ?
@ q=r () gq+r=0 (@) q5=r4 (d) q4=r5

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

of ice decreases, is :

(a) 3—% cm/min (b) %;cm/ min (@ # cm/min (d) % cm/min
6. If f(x) = 9_‘;1)_("_'_22 , then number of local extremas for g(x), where g(x) = f(| x|):
(x-3)(x-4) ,
(@) 3 (b) 4 () 5 (d) None of these

7. Two straight roads OA and OB intersect at an angle 60°. A car approaches O from A, where
OA =700m at a uniform speed of 20 m/s, Simultaneously, a runner starts running from O
towards B at a uniform speed of 5 m/s. The time after start when the car and the runner are
closest is :

(a) 10sec (b) 15sec
(c) 20sec (d) 30 sec
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8. Let f(x) = {a -3x 5 —25x<0. ¢ £(y) has smallest value at x = 0, then range of a, is :

4x+3 ; 0<x<1l’
(@ (-,3) () (—»,3] (© (B - (d) [3,)
3+|x—k| , xs<k
9. f)={,2_,, sin(x-k) ’ + > i as minimum at x = k, then :
(x-k)
(@) aeR _ ®) |a|<2 © |a|>2 (d) 1<la|<2

2
10. For a certain curve :x—}; = 6x — 4 and curve has local minimum value 5 at x =1. Let the global

maximum and global minimum values, where 0 < x <2 ; are M and m. Then the value of
(M —m)equals to : J
(@) -2 ®) 2 (© 12 (d) -12

11. The tangent to y =ax? + bx + % at (1, 2) is parallel to the normal at the point (-2, 2) on the

curve y = x% + 6x + 10. Then thevalueof%—bis:

(@ 2 (® o © 3 @1

12. If (a, b) be the point on the curve 9y 2 = x*® where normal to the curve make equal mtercepts
with the axis, then the value of (a+b)is:
@ 0 () ? © ? (d) None of these

2
13. The curve y = f(x) satisfies d—}z' =6x -4 and f(x) has a local minimum value 5 when x=1

Then f(0) is equal to : , .
@@ 1 () o (© 5 (d) None of these

14. Let A be the point where the curve 5a2x® +10a x? + x + 2y -4=0(a €R,a.# 0) meets the
y-axis, then the equation of tangent to the curve at the point where normal at A meets the curve
again, is :

@ x-ay+2a=0 (b) ax+y-2=0 (© 2x-y+2=0 (d) x+2y-4=0

15. The difference between the greatest and the least value of the function

f(x)= cosx+-§cos2x—%cos3x

13
@ 3 ® = © 2 @2
16. The x co-ordmate of the point on the curve y =+/x wh1ch is closest to the point (2, 1) is :
(a) 2443 ®) 1+43 © 1+J— @ 1

2 2
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G2 .
17. The tangent at a point P on the curve y = In 2+V4-X" |_ /4 x? meets the y-axis atT ; then
2-vV4-x*
PT?equalsto:

(@ 2 () 4 . () 8 (d 16

3
X
dt
18. Let f(x)= | —forx>1
i

and g(x) = j’ (2t2 —Int) f(t)dt (x > 1), then :
i

(a) g isincreasing on (1, )
(b) g is decreasing on (1, )
(c) g isincreasing on (1, 2) and decreasing on (2, ©)
(d) g is decreasing on (1, 2) and increasing on (2, )
19. Let f(x) = x3 +6x% +ax+2, if (-3,-1) is the largest possible interval for which f(x) is
decreasing function, then a =

(@ 3 ®) 9 (© -2 @1
20. Let f(x) = tan~! G—i) Then difference of the greatest and least value of f(x)on [0, 1] is :
+Xx
(a) /2 (b) w4 © =n (d) n/3
21. The number of integral values of a for which f(x) = x3 + (a+2) x? + 3ax + 5 is monotonic in
VxeR. ,
(a) 2 (b) 4 © 6 d 7
X
22. The number of critical points of f(x) = [I (cos?t -3t) dt} e %x"/a —XTH in [0, 6n is :
0
(a) 10 (b) 8 (© 6 d 12
(1 3x? 5x2 ; :
23. Let f(x) = min 5 ey for 0 < x <1, then maximum value of f(x)is :
S
(@ o (b) 6_4
5 5
X d) —
) 4 i 16
_J2-|x*+5x+6] x=-2
u'mf(x)’{ b2+41  x=-2

Has relative maximum at x = —2, then complete set of values b can take is :
(a) |b|21 () |b|<1 (©) b>1 (d) b<1
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

-1
; _|cosT x ; -1<x<0.
Letforthefunctlonf(x)—[ Gg : Oex<l’

Lagrange’s mean value theorem is applicable in [-1, 1] then ordered pair (m,c) is :

T 1 T 1 F
@ (1,-5) ®) (1,5) © (—1,—5) (d)( )} 2)

Tangents are drawn to y = cos x from origin then points of contact of these tangents will always
lie on :
: 1 1
@ 5=+ »Li-1_, © =241 @ 5=7-2
x? y x% y2 ¥y x y° x
Least natural number a for which x + ax™2 > 2V x € (0,0) is :
(@ 1 ®) 2 (© 5 (d) None of these
Angle between the tangents to the curve y = x% - 5x + 6 at points (2, 0) and (3, 0) is :
T T T T
a) — = & d) =
(a) 6 (b) 2 © 3 ( D)

X
Difference between the greatest and least values of the function f(x) = J'(cosz t + cost + 2)dt
0

in the interval [0, 2n] is Kn, then K is equal to :

(@ 1 (b) 3 (© 5 (d) None of these
The range of the function f(8) = sl + —e——, 0e (0, F—J is equal to :
0 tan 6 2
T
Number of integers in the range of ¢ so that the equation x3 - 3x + ¢ = Ohas all its roots real and

distinct is :
(@ 2 () 3 (© 4 @ s

Let f(x) = J‘ e* (x —1)(x —2)dx. Then f(x) decreases in the interval :

(@) (2x) () (-2,-1)

© 02 (@ (=, u(2,x)

If the cubic polynomial y = ax® + bx? + ox + d (a,b,c,d € R) has only one critical point in its

entire domain and ac = 2, then the value of |b| is :

(@) V2 ®) V3 © 5 @ V6

On the curve y = the point at which \ %

is greatest in the first quadrant is :

b
1+ x?

o) o6 oG el
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35. If f(x) = 2x,g(x) = 3sin x - x cos x, then for x e(O, 1—;)

(@ f(x)>g(x) ’ ) f(x) <g(x)
(@) f(x)=g(x)has exactly one real root. (d) f(x)=g(x)has exactly two real roots
36. Let f(x) =sin~! (ﬁ], then which are correct ?
1+g(x)

() f(x)is decreasing if g(x) is increasing and | g(x)|> 1
(i) f(x)is an increasing function if g(x) is increasing and |g(x)|< 1
(i) f(x)is decreasing function if g(x) is decreasing and |g(x)|>1
(a) () and (iii) (b) () and (ii) (¢) (D, (ii) and (iii) (d) (ii)
37. The graph of the function y = f(x) has a unique tangent at (e?, 0) through which the graph
passes then lim In@ +7f(x)) ~sin(f(x) is equal to :
x—e? 3f(x)
@ 1 (b) 3 () 2 @7

38. Let f(x)be a function such that f'(x) = logy/3 (log 3 (sin x + a)). The complete set of values of ‘@’
for which f(x) is strictly decreasing for all real values of x is :

39. If f(x) = aln| x|+ bx? + x has extremas at x =1and x = 3, then :
3 1 3 1 3 1 3 1
== p=—= b ==,b== ) a=-=b=—-= (d)a=-,b==
(8)04, 8 ()04 8 © 2 8()0 2 3
l+sinx, x<O
= 2 th .
40. Let f(X) {xz _x+1’ X 20) en
(a) f has alocal maximum at x =0 (b) f has alocal minimum at x = 0
(c) fis increasing everywhere (d) fis decreasing everywhere

X
41. If m and n are positive integers and f(x) = I t -a)2*(t -b)2™¥ dt, a # bthen :
1

(a) x =bis a point of local minimum (b) x =bis a point of local maximum

(¢) x =ais a point of local minimum (d) x=ais a point of local maximum
42. For any real 6, the maximum value of cos?(cos8) + sin?(sin ) is : '

(@ 1 (b) 1+sin21

(¢) 1+cos’1 (d) Does not exist

43. If the tangent at P of the curve y2 = x3 intersects the curve again at Q and the straight line

OP,0Q have inclinations a, b where O is origin, then (ttan ;] has the value, equals to :
an

(@ -1 () -2 (© 2 @ V2
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44. If x + 4y =14is a normal to the curve y % = ax® —pat (2, 3), then value of a +Bis :
(@ 9 ®) -5 (© 7 d) -7

45. The tangent to the curve y = e** at a point (0, 1) meets the x-axis at (a, 0) where a € [-2,-1],
thenk e:

1 1 2
@ [-1.0] ® [-1-1] © 01 @ [31]

x o
46. Which of the following graph represent the function f(x) = I e X du,forx>0and f(0) =0?
0

AY A’

(a) _ (b)

© (d

o) » X o) —» X

47. Let f(x) = (x —a)(x —b)(x -c) be a real valued function where a < b < ¢ (a,b,c € R) such that
f"(a) =0.Then if a € (¢}, c;), which one of the following is correct ?

(@ a<c¢ <bandb<cy <c (b) a<cy,cy<b
(©) b<c,cy<c (d) None of these
48. f(x) = x® —x-1,x e[1,2]. Consider the following statements :
(1) fisincreasing on[1,2] (2) fhasarootin[l,2)
(3) fisdecreasingon[1,2] (4) fhasnorootin[l,2)
Which of the above are correct?
(@) 1and 2 (b) 1and4 (c) 2and3 (d) 3and 4

49. Which one of the following curves is the orthogonal trajectory of straight lines passing through
a fixed point (a, b)?
(@ x-a=k(y-b) () (x-a)(y -b)=k
© (x-a)* =k(y -b) @ (x-a)*+(y-b)? =k
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50. The function f(x) = sin® x — msin x is defined on open interval (—g, gj and if assumes only 1

51.

52.

53.

54.

55.

56.

57.

maximum value and only 1 minimum value on this interval. Then, which one of the following
must be correct ?

(@ 0<m<3 (b) -3<m<0 (¢ m>3 (d) m<-3

The greatest of the numbers 1, 212, 31/3, 41/4 51/5 6'/6 and 7V/7 is :

(a) ol/2 (b) 31/3 © 71/7 () 61/6

Let [ be the line through (0, 0) and tangent to the curve y = x3 + x +16. Then the slope of I
equal to :

(@) 10 () 11 (©) 17 (d) 13

The slope of the tangent at the point of inflection of y = x® —3x% + 6x + 2009 is equal to :
(@ 2 (b) 3 (© 1 d 4

Let f be a real valued function with (n + 1) derivatives at each point of R. For each pair of real

numbers a, b, a < b, such that

" [ f®)+ F B+ + OB,
f@+ @+ ... +fP (@)

Statement-1 : There is a number ¢ € (g, b) for which f m) () = f()

because

Statement-2 : If h(x) be a derivable function such that h(p) = h(q) then by Rolle’s theorem

h'(d)=0;d € (p, Q)

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1

(b) Statement-1 is true, statement-2 is true and statement-2 is not correct explanation for
statement-1

(c) Statement-1 is true, statement-2 is false

(d) Statement-1 is false, statement-2 is true

If g(x) is twice differentiable real valued function satisfying g"(x) -3g'(x) >3 V x >0 and
g'(0) = -1, then h(x) = g(x) + x Vx > Ois:

(a) strictly increasing (b) strictly decreasing

(c) non monotonic (d) data insufficient

If the straight line joining the points (0, 3) and (5, -2) is tangent to the curve y = . ; then

the value of cis :
(a) 2 (b) 3 (c) 4 s

Number of solutions(s) of In |sin x |= —x? ifxe [—g, -3—15] is/are :

(@ 2 (b) 4 () 6 d 8



1

58. The equation sin™" x =| x —a| will have atleast one solution then complete set of values of ¢

be :

@ [-1,1] ®) [—g g] © [1-%, 1+§] @ [’5‘—1, ’—2‘+1]
59. For any real number b, let f(b) denotes the maximum of | sin x + S +b VxxeR.

Then the minimum value of f(b) Vb R is :

@ ® 2 © 5 @ 1

60. Which of the following are correct
(@) x*+2x%-6x+2=0has exactly four real solution
(b) x°+5x+1=0has exactly three real solutions
(¢) x"+ax+b =0where nis an even natural number has atmost two real solution a, b, € R.
(d) x3-3x+c= 0, ¢ > 0 has two real solution for x € (0,1)

61. For any real number b, let f(b) denotes the maximum of | sin x + +b|V x € R. Then the

3+sinx
minimum value of f(b) Vb eRis :
@ ® 3 © 3 @ 1
62. If p be a point on the graph of y = ; +xx =5 then coordinates of ‘ p’ éuch that tangent drawn to
curve at p has the greatest slope in magnitude is :
@ (0,0) ®) (ﬁ @J © [4‘ : —@] @ (1, %)

63. Let f:[0, 2n] - [-3, 3] be a given function defined as f(x) = 3cos§ - The slope of the tangent to

the curve y = f ' (x) at the point where the curve crosses the y-axis is :
2 1 1
-1 ) —— ¢) —— =i
@ ® 3 %2 6 % 3

64. Number of stationary points in [0, 7] for the function f(x) = sin x + tan x — 2xis :

(a 0 M) 1 (© 2 (@ 3

65. If a,b,c,de R such that :‘“ZC 4

+— =0, then th ti 3 4 bx? -
—=i'a n the equation ax” + bx“ + cx + d = O has

(a) atleast one root in (-1, 0) (b) atleast one root in (0, 1)
(c) norootin(-1,1) (d) no root in (0, 2)
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66.

67.

68.

69.

70.

If f'(x)=§x)(x-2)% Where §(2)=0 and ¢(x) is continuous at x =2, then in the
neighbourhood of x = 2

(a) fisincreasing if §(2) <0 (b) fis decreasing if §(2) >0

(c) fis neither increasing nor decreasing (d) fisincreasing if (2) >0

If f(x) = x> —6x% + ax + b is defined on [1, 3] satisfies Rolle’s theorem for ¢ =

@ a=-11,b=6 ®) a=-1,b=-6 (¢ a=1L,beR (d) a=22,b=-6

For which of the following function(s) Lagrange’s mean value theorem is not applicable in
(1,2]?
2 X x< - (x-1)
5 ’ = sin(x -
@ fx=1.2 . 2 ® fe={"x1 * *7)
3 =
(——x) , X2— 1 , x=1
2 2
© fx)=(x-1)|x-1| d fo)=[x-1]
2 2
If the curves x_2 + % =1and y? =16x intersect at right angles, then :
a
(@) a=%1 (b) a=++3 (© a=:ti (d) a=++2
V3
If the line x cosa + y sina = P touches the curve 4x3 = 27ay 2 then £ =
a
(a) cot? o cosa (b) cot®asina (¢) tan?ocosa (d) tan? asina

ZEEETTT | Answers| T TR

L] 2w 3@ 40| 5o 60| 7@ &l@| 9wl ®
u.{ © 112 @©] 18.]©@] 14.| @ | 15| ©| 16.|@ | 17.|®)| 18.|(2) | 19.| () | 20.| )

21,
31.
41.
51.
61.

() | 22.!(d)| 23.[(d)| 24.|(a) | 25.|(d)| 26.|(c) | 27.|(b)| 28.|(d)| 29.|(c) | 30.|(d)
®) | 32.| (c)| 33.{(d)| 34.|(d)| 35.| (@) | 36.|(b)| 37.|(c)| 38.|(a)| 39.|(c) | 40.| (a) |
(a) | 42. (b)| 43.| (b) | 44.|(a) | 45,({(d)| 46.| (b)| 47.|(a)| 48.|(a) | 49.|(d) | 50.] (a)
o) | 52./(d)| 58.| ) | 54.|(a) | 55.|(a) | 56.[(c)| 57.|(d)| 58.|(c) | 59.| v | 60.] ()
(b) | 62.|(a) | 63.{(b) | 64.|(c) | 65.[(b)| 66.|(d)| 67.|(c)| 68.|(a)| 69.|(d)| 70.| (a)
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rcise-2 : One or More than One Answer is/are Correct

o LA

1. Common tangent(s) to y = x° and x = y 3 is/are :

=2
(a) x—y=71_3— ® x—y=—% (© x—y=§j—§- (@ i~

2. Let f:[0, 8] — R be differentiable function such that £(0) = 0, f(4) =1, f(8) = 1, then which of
the following hold(s) good ?

(a) There exist some ¢, €(0,8) where f'(¢;) = ‘—11

(b) There exist some ¢ e (0, 8) where f'(c) = %
(c) There exist ¢1,¢3 €[0, 8] where 8f'(c, )f(cy) =1

8
(d) There exist some o, e (0, 2) such that If(t)dt =3(a?f(a®) +B2f(B3))
0

sin! (sin x) x>0
3. If f(x) = 12‘ x =0, then
cos ™ (cosx) x <0
(a) x =0is a point of maxima
(b) f(x)is continuous V x € R

(c) global maximum value of f(x)Vx eRisn
(d) global minimum value of f(x)V x e Ris 0

2+sinlj x#0
X

4. A function f:R — R is given by f(x) = {x“( , then
0 x=0
(a) f has a continuous derivative V¥ x € R (b) fis abounded function
(c) f has an global minimum at x =0 (d) f"is continuous V x e R
5. If| f(x)|<1V x e R, and f(0) = 0 = f'(0), then which of the following can not be true ?
@ f(—%) - B =4 © f2=3 @ f@ -1

6. Let f:[-3,4] - R such that f"(x) > Ofor all x e [-3, 4], then which of the following are always
true ?

(@) f(x)has a relative minimum on (-3, 4)

(b) f(x)has a minimum on [-3, 4]

() f(x)has a maximum on [-3, 4]

(d) if £(3) = f(4), then f(x) has a critical point on [-3, 4]



;i];};li;aﬁonofb;;‘i‘;—aﬁves ' ; : ' : e . e 85

7. Let f(x) be twice differentiable function such that f"(x) > 0in[0, 2]. Then :
(@ f(0)+ f(2) = 2f(c), for atleast one c, ¢ < (0,2)
() f(O)+f(2) <2f(1)
@ fO)+f(2)>2f()

d) 2f(0)+ f(2) > 3;{%)

8. Let g(x) be a cubic polynomial having local maximum at x = —1and g'(x) has a local minimum
atx =1.1f g(-1) =10, g(3) = -22, then :
(a) perpendicular distance between its two horizontal tangents is 12
(b) perpendicular distance between its two horizontal tangents is 32
(c) g(x) =0has atleast one real root lying in interval (-1, 0)
(d) g(x) =0, has 3 distinct real roots
9. The function f(x) = 2x3 -3(A + 2) x? + 2\x + 5 has a maximum and a minimum for :

(@) Ae(—-4 ) (b) A e(-x,0) (©) re(-33) (d) A e(1,o)
10. The function f(x) =1+ xln(x 41+ xz)—\/l —-x2is:

(a) strictly increasing V x € (0,1) (b) strictly decreasing V x € (-1, 0)
(c) strictly decreasing for x € (-1, 0) (d) strictly decreasing for x € (0,1)
11. Let m and n be positive integers and x,y >0 and x+y =k, where k is constant. Let
Flx,y) =x™y"; thenz
mk
m+n

(@) f(x,y)is maximum when x =

() f(x,y)is maximum where x =y

. mnnmkm+n
() maximum value of f(x,y)is e
(d) maximum value of f(x,y)is %
12. The straight line which is both tangent and normal to the curve x = 3t2, y=2t3is:
(a) y+J§(x—1)=0 (b) y—~/§(x—1)=0
© y+2(x-2)=0 @ y-v2(x-2)=0

13. A curve is such that the ratio of the subnormal at any point to the sum of its co-ordinates is equal
to the ratio of the ordinate of this point to its abscissa. If the curve passes through (1, 0), then
possible equation of the curve(s) is :

_Inx 2(x-1)

- 1-y?
(@ y=xlnx (b) y=— © y=== dy-=
X X




18.

19.

20.
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1
14. A parabola of the form y =ax? + bx + ¢ (a > 0) intersects the graph of f(x) = oY The
number of possible distinct intersection(s) of these graph can be :
(@ 0 (b) 2 (© 3 d 4
15. Gradient of the line passing through the point (2, 8) and touching the curve y = x3, can be :
(@ 3 (b) 6 (© 9 (d) 12
16. The equation x + cosx = a has exactly one positive root, then :
(@ ae(01) b) ae(2,3) (© ae(l,o) (d) ae(-x,1)
17. Given that f(x)is a non-constant linear function. Then the curves :

(@ y =f(x)and y = f~!(x) are orthogonal
() y =f(x)and y = f~!(-x) are orthogonal
(© y=f(-x)and y = f~!(x) are orthogonal
(d y=f(-x)andy = f! (-x) are orthogonal

X
Let £(x) = [ (€2 ~1)e2(e + 12" ¢ - 22012 at (x > 0) then
0
(@) The number of point of inflections is atleast 1
(b) The number of point of inflections is 0
(¢) The number of point of local maxima is 1
(d) The number of point of local minima is 1
Let f(x) = sin x + ax + b. Then f(x)=0has:
(a) only one real root which is positive ifa >1,b < 0
(b) only one real root which is negative if a >1,b > 0
(c) only one real root which is negative ifa < -1,b < 0
(d) only one real root which is positive ifa < -1,b < 0

Which of the following graphs represent function whose derivatives have a maximum in the
interval (0, 1) ?

A YA

(@) ® © 1
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21.

22,

23.

24,

YA YA

(© (d)

0 > X N i:x

Consider f(x) =sin® x + cos® x -1, x e [0, 1;-], which of the following is/are correct ?
(a) fis strictly decreasing in [0, ﬂ
(b) fis strictly increasing in [E,E]
i 42
(c) There exist a number ‘¢’ in (0, g) such that f'(c) =0

(d) The equation f(x) = 0has only two roots in [0, Z-Zt]

2a+1
_|x Inx ; x>0
Letf(x)-[ 0 L X20

If f(x) satisfies rolle’s theorem in interval [0, 1], then a can be :
1 1 1 .
i —-= c) -= d) -
(a) ) (b) 3 (© 2 (d -1

X
Which of the following is/are true for the function f(x) = I%St dt (x> 0)?
0

(a) f(x)is monotonically increasing in ((4n - 1)1—;, (4n+1) —gj VneN

(b) f(x)has alocal minima at x = (4n ~1)’-2‘ VneN

(¢) The points of inflection of the curve y = f(x) lie on the curve xtanx+1=0

(d) Number of critical points of y = f(x) in (0,10r) are 19

Let F(x) = (f( ) +(f "(x))?, F(0) = 6, where f(x)is a thrice differentiable function such that
[f(x)|s1V xel-] 1), then choose the correct statement(s)

(a) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where | f’(x) <2

(b) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where F(x) <5

(c) there is no point of local maxima of F(x) in (-1, 1)

(d) forsomec €(-1,1),F(c) 26,F'(c)=0and F'(c)s0
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—

x3 +x%-10x; -1 5x<.0

25. Let f(x) ={sinx; 05x<§
1+ cosx; g <x<m
then f(x) has :
(a) local maximum at x =g (b) local minimum at x = g
(c) absolute maximum at x =0 (d) absolute maximum at x = -1
26. Minimum distance between the curves y% = x -1 and x* =y —lisequal to :
V2 32 52 72
(@ — ; b) — - (d) —
2 (b) 2 © 3 4

e-'X

27. For the equation 7 = A which of the following statement(s) is/are correct ?
+x

(@) When A € (0, «) equation has 2 real and distinct roots
(b) When A € (o, — e?) equation has 2 real and distinct roots

(¢) When A € (0, ©) equation has 1 real root
(d) When A e (e, 0) euqation has no real root
28. If y = mx + 51is a tangent to the curve x3y® =ax® + by 3 at P(1,2), then

(a) a+b=1—58 (b) a>b () a<b (d) a+b=152

29, If (f(x) -1 (x? +x+ D2 - (f()+ D (x* +x*+1)=0
V x € R —{0} and f(x) # £1, then which of the following statement(s) is/are correct ?

(@) |f(x)|22VxeR-{0} (b) f(x)has a local maximum at x = -1

(¢) f(x)has alocal minimum at x =1 (d) I(cos x) f(x)dx=0

| Answers|

1.| (c,d) 2.| (a,cd | 3. (a0 4. (a0 5. @ b,c,d)| 6] bcd |
7.] d | 8| 9./(a,b,c,d)| 10.| (a,¢0) | 11.| (a,d) | 12| (cd
13.| (a, d) 14.| (b,c,d) | 15.| (a,d) 16.| (b,¢) 17.| (b, <) 18.| (a, d)
19, (a,b,c) | 20.] (a,b) | 2L|(@a,b,cd)| 22| (bc) 23.| (a,b,c) | 24, (abd
25| ad) |26] & |27 God) | 28] @d) | 29.(ab,cd
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W Exercise-3 : Comprehension Type Problems L y ‘h.__x

Paragraph for Question Nos, 1 to 2
Lety = f(x)such that Xy = x+y +1, x ¢ R - {1} and g(x) = x/(x)
1. The minimum value of g(x) s
(@) 3-2 (b) 342 (¢©) 3-2V2 (d) 3+ 2/2

v . lote ]
2. There exists two values of x, x, and x, where g'(x) = 2 then | x|+ xy|=

(@) 1 h) 2 (¢) 4 (d) 5
Paragraph for Question Nos. 3to 5
I-x ; 0sxg1
Let f(x) = 0 v l<x <s2and g(x) nJ.f(l)dt

(2-x)* ; 2<xs3
Let the tangent to the curve y = g(x) at point P whose abscissa is -g cuts x-axis in point Q,

Let the perpendicular from point Q on x-axis meets the curve y = g(x) in point R.
3.¢(O=
(@ 0 ® 3 © 1 @) 2

4. Equation of tangent to the curve y =g(x)atPis :

(@) 3y =12x+1 (b) 3y =12x-1 (© 12y =3x-1 (d) 12y =3x+1
5. If ‘0’ be the angle between tangents to the curve y = g(x)at point P and R; then tan Oequalsto:
5 5 5 5
= b) — © = d) =
@ 3 ® % )7 @1

Paragraph for Question Nos. 6 to 8

Let f(x)<0Vxe(-00) and f(x)>0Vxe(0,@) also f(0)=0. Again
f'(x) <0V x e (-w,-1)and f'(x) >0V x € (-1,) also f'(~1) = 0 given hm f(x) Oand
lim f(x) =« and function is twice differentiable.

X0

6. If f"(x) > 0V x € (-1,») and f'(0) =1 then number of solutions of equation f(x)=xis:

(a) 2 (b) 3 (c) 4 (d) None of these
7. If f"(x) <OV x € (0,») and f'(0) = 1 then number of solutions of equation f(x) = x? is :

(@ 1 (b) 2 () 3 (d) 4
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8. The minimum number of points where f"(x) is zero is : "
(@ 1 (b) 2 (© 3 d 4
Paragraph for Question Nos. 9 to 11

In the given figure graph of :
Y =p(x)=x"+a x"? +a,x" 2 +...... +a, is given,

(-2,2) 0,2) 3.2)

(—111) \

1, 0)\/(2, 0)

9. The product of all imaginary roots of p(x) = Ois :
(@ -2 (b) -1 (© -1/2 (d) none of these
10. If p(x)+k =0 has 4 distinct real roots a,B,v,8 then [a] +[B] +[y] +[8], (where [] denotes
greatest integer function) is equal to :

@ -1 (b) -2 (© 0 @1
11. The minimum number of real roots of equation (p'(x))? + p(x)p"(x) =0are :
(a) 3 (b) 4 (© 5 d 6

Paragraph for Question Nos. 12 to 14

The differentiable function y = f(x) has a property that the chord Joining any two points
A(xy, f(x;)) and B(x,, f(x,)) always intersects y-axis at (0, 2x;x3). Given that f(1) =-1,
then :

12. j;/zf(x)dxis equal to :
1 1 1 1
= = c) — —
@) : (b) 8 (© 12 (d) i
13. The largest interval in which f(x) is monotonically increasing, is :

@) (-oo%] ®) ij © (—oo,ﬂ o [‘7100)

14. In which of the following intervals, the Rolle’s theorem is applicable to the function
F(x)=f(x)+x?

(@) [-1,0] (b) [0,1] (© [-1,1] (d) [0,2]
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Paragraph for Question Nos. 15 to 16
1
Let f(x) =1+ I(xey +ye*) f(y) dy where x and y are independent variables.
0

15. If complete solution set of ¢ x’ for which function h(x) = f(x) + 3x s strictly increasing is (—o, k)

then gek] equals to : (where [] denotes greatest integer function):

(@ 1 () 2 () 3 (d 4

16. If acute angle of intersection of the curves > + 2 + 1 _0and y = f(x)be then tan fequals to :

8 16 14 a2
@) 25 ®) 25 © 25 ( 5

T | Answers|
1. (d) 2. (c) 3. (b) 4. (c) 5. (b) 6. (d) 7. (b) 8. (8) 9. (d) 10.| (a)
11.| () | 12.{(d) | 18.| (¢) | 14.((b) | 1B, (©) | 16.] (a)
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Q Exercise-4 : Matching Type Problems

1. Column-I gives pair of curves and column-II gives the angle 8 between the curves at their
intersection point.

Column-| Column-ll
(A) |y =sinx,y =cosx P) g
B 2 8 (Q) -TE
( ) | x“ = 4.}’»3’ = 9 2
x“+4
2 2 R) tan”' 3
X"y 2.2 (
C) | —+—=1x“- =5
© B8 y
M) |xy=1,x*-y?2=5 ) tan”! 5
(¢y) tan~! (2/2)
2.
- Column-l A Column-ll
(A) | (sin7! x)°°s—1" —(cos™? x)Si"_l" V¥ x e (cos1,sin1) | (P) | Always positive
(B) | (cos x)sinx —(sinx)®*V x e (g, g) (Q) | Always negative
f A HIEenc atinx e(o’ E) (R) | May be positive or negative
(c) | Gsinx) (cosx) 2 for some values of x
(D) | (In (n )% _(dnx)™* V x e (e, w) (S) | May result in zero for some
of values of x
(T) |Indeterminate _J
3 _ 4 _9y2 3
3. Let f(x) =24 w21, 800 =X "2 vxeRh() X4 vy sy
(x-1) 4 (x+1)3
7 e
Column-| : Column-li )
(A) | The number of possible distinct real roots of| (P) 0
equation f(x) = c where ¢ > 4can be
(B) | The number of possible distinct real roots of| (Q) 1
equation g (x) = ¢, where ¢ > 0 can be
(C) | The number of possible distinct real roots of| (R) 2
equation h (x) = ¢, where ¢ 21 can be
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(D) | The number of possible distinct real roots of| (S) 3
equation g (x) = c where -1 < ¢ < 0 can be
(T) &
4.
Column-| Column-l|
(A) |If o,By are roots of x3-3x2+2x+4=0 and (P) 2
2
Vi=1+—2_ 4 i + X
x-o (x-a)(x-B) (x-a)(x—PB)(x-7)
then value of y at x = 2is :
(B) [If x> +ax+1=0and x* +ax+1=0 have a common| (Q) 3
roots then the value of | a| can be equal to
(C) | The number of local maximas of the function| (R) 4
x? + 4cosx + 5is more than
(D) |If f(x)=2|x|*+3x% -12|x|+1, where x e[-1, 2] then| (S) 5
greatest value of f(x) is more than
(§V)] 0
5.
Column-l Column-ll
4 P
@ |t 19 <108 7ot s ) :
* 1 Q) 1
e The value of 42 cot'l[l + ZZkH =
n=1 k=1 s
([] represent greatest integer function)
(C) | Let f(x) = xsinnx, x > Othen number of points in| (R) 2
(0, 2) where f’(x) vanishes, is
S
(D) lim [ X :| _ (s) 3
x>0t e* -1

([] represent greatest integer function)
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6. Consider the function f(x) = l% —ax+x% and a > Ois a real constant :

(A) | f(x) gives a local maxima at (P) a=1x==
(B) | f(x) gives a local minima at Q) a=~Nat=]
a>L x=——
(C) | f(x) gives a point of inflection for | (R) [0<a<1
(D) | f(x) is strictly increasing for all| (S) a++va?-1
xeRt 1a~>1;x=—4——

7. The function f(x) = \/ ax® + bx? + cx + d has its non-zero local minimum and maximum values

at x =-2 and x = 2 respectively. If ‘a’ is one of the root of x? — x —6 =0, then match the
following :

. o] [F] o A 3
PR Dt S S0 LS

The value of ‘@’ is

Aa)

(B) | The value of ‘b’ is

(C) | The value of ‘¢’ is Greater than 32
(D) | The value of ‘d’ is -2

4 ¥ ‘A | | Vel
o Selalaaldn'std i3

(A) | The ratio of altitude to the radius of the| (P) 1
cylinder of maximum volume that can be 2
inscribed in a given sphere is

(B) | The ratio of radius to the altitude of the cone of| (Q) J2
the greatest volume which can be inscribed in a
given sphere is

(C) | The cone circumscribing the sphere of radius| (R) 32
‘r’ has the maximum volume if its semi vertical 3 )
angle is 6, then 33sin @ =

(D) | The greatest value of x3y* if 2x + 3y =7, |(S) 11
x20,y 20is




T e o il e
PR3 o e T A A

| Answers] G-

"1./A5T; BoR; C5Q; DoQ
2.A—>R,S; B>Q; C-oRS; D->Q

3. A->Q,R; B5>RS; C->Q,R,S; D>PRT
4.‘1A—>P; B—»>P; C>T; D->PQRT
5./A->Q; B»>S; CHo>R; D> P

6., A>Q; B»S; Co>P; D> R

7.5A->S; B—»>P; C>Q; D> R

8..A->Q; B>P; C-»S; D->R
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1. A conical vessel is to be prepared out of a circular sheet of metal of unit radius. In order that the
vessel has maximum volume, the sectorial area that must be removed from the sheet is A; and

the area of the given sheet is A,. % =m++/n, where m,n € N, then m + n is equal to.
1

2. On [1, €], the least and greatest vlaues of f(x) =x2%Inx are m and M respectively, then
(VM + m] is : (where [ ] denotes greatest integer function)

2
3. If f(x) == —% + x is a decreasing function for every x < 0. Find the least value of p2.

2

ax
4. Let f(x) = { o 3’ X <0 Whereais a positive constant. The interval in which f'(x)
X+ax® -x , x>0

is increasing is [E 7} Then k + L is equal to
a

5. Find sum of all possible values of the real parameter ‘ b’ if the difference between the largest and
smallest values of the function f(x) = x2 — 2bx + 1 in the interval [0, 1] is 4.

2 2
6. Let ‘0’ be the angle in radians between the curves %+y7=1 and x?+y?=12.If

0 =tan"! LJ; Find the value of a.
5 |

7. Let set of all possible values of A such that f(x)=e® —(A+1)e* +2x is monotonically
increasing for V x € R is (—o, k]. Find the value of k.

8. Let a, b, c and d be non-negative real number such that a® + b°> <1 and ¢5 + d® < 1. Find the
maximum value of a%c® + b%d>.

9. There is a point (p, g) on the graph of f(x) = x* and a point (r, s) on the graph of g(x) = -8/x,
where p > 0and r > 0. If the line through (p, ¢) and (r, 5) is also tangent to both the curves at
these points respectively, then find the value of (p + r).

10. f(x) = maxl 2siny — x| where y € R then determine the minimum value of f(x).

11. Let f(x) = I((a D2+t +1)2%-(a+1)* +t% +1))dt. Then the total number of integral

values of ‘a for which f'(x) = 0 has no real roots is

12. The number of real roots of the equation x2013 4 ¢2014x _ s
X4 - x2 p
———5—— for x>1is = where p and q are
X" +2x7 -1 q

relatively prime positive integers. Find the value of (p + q).

13. Let the maximum value of expression y =
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14.

15.

16.

17.

18.

19.

20.

21.

22.

The least positive value of the parameter ‘a’ for which there exists atleast one line that is
tangent to the graph of the curve y = x3 - ax, at one point and normal to the graph at another

point is g; where p and q are relatively prime positive integers. Find product pq.
Let f(x) =x%+2x-t2 and f(x) =0 has two roots a(t) and B(t) (o <P) where t is a real

B
parameter. Let I(t) = I f(x)dx. If the maximum value of I(t) be Aand |A|= %where pand g are

o
relatively prime positive integers. Find the product (pq).

A tank contains 100 litres of fresh water. A solution containing 1 gmy/litre of salt runs into the
tank at the rate of 1 lit/min. The homogenised mixture is pumped out of the tank at the rate of 3
lit/min. If T be the time when the amount of salt in the tank is maximum.

Find [T] (where [] denotes greatest integer function)
If f(x) is continuous and differentiable in [-3,9] and f'(x) €[-2,8] V x € (-3,9). Let N be the

number of divisors of the greatest possible value of f(9) - f(-3), then find the sum of digits of
N.

It is given that f(x) is defined on R satisfying f(1) =1and for V x € R,
f(x+5)2 f(x)+5and f(x+1) < f(x)+1LIf g(x) = f(x) + 1 - x, then g (2002) =
The number of normals to the curve 3y = 4x which passes through the point (0,1) is

2
: x ; v
Find the number of real root(s) of the equationae® =1+ x + Ty ; where a s positive constant.

Let f(x) = ax + cos 2x + sin x + cos x is defined for V x € R and a € R and is strictely increasing

function. If the range of a is [%, co], then find the minimum value of (m —n).

If p; and p, are the lengths of the perpendiculars from origin on the tangent and normal drawn
to the curve x?3 + y ¥ = 672 respectively. Find the value of /4p? + p2.

22, 6

B |Answers]: T
1.| 9 2.| 2 3.| 1 4.| 1 5. 1 6. 2 7. 3
8. 1 9. 5 10.| 2 11.| 3 12.| 1 13.| 7 14.| 12

15.| 12 16.| 27 17.| 3 18.( 1 19.| 1 20. 1 21.| 9

QQa

Chapter 5 — Indefinite and Definite Integration
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g Exercise-1 : Single Choice Problems

INDEFINITE AND DEFINITE
INTEGRATION

X

1. Ia" lnx+lna-ln(
e

e\
(a) a"ln(—) +C
x

-

) a* 1{%‘) +C

(¢) a* +ln(§) +C (d) None of these
2. The value of :
lim . + . + - Fiennn +; is :
nso( Jnvn+1 Ynvn+2 VYn+n+3 Jn+/2n
(a) v2-1 ®) 2(v2-1) © v2+1 @ 2(v2+1)
sin x

Ifj'

(a) (sina,cosa)

sin(x -a)

(b)

2
. The value of the integral I
0

dx = Ax + Blog sin (x — a) + C, then value of (A, B) is :

(cosa, sina) (@ (-sino,cosa) (d) (-cosa,sina)

2
log(x“ +2) deis -
(x +2)*

V2 V2

- 5 1 . 5 1
(@ “Ztan! V2+-2log2-=-log3 ® —=tan'J2-2 -
12 & 4 5 3 121082 12log3
N 5 1 V2 5
(c) —tan™" V2 +—log2+—log3 d) Ztanl2-2 L 3
12 12 ¢ 3 13 082+ ;108
1 8 1 9
S.If11=.f1+x4dxand12=jl+x dx, then :
ol+x o1+x%3
(a) Il>1,12<1 (b) 11<1,12>l (C) 1<11 <Iz (d) 12 <Il<1



6. Let £:(0,1) - (0,1) be a differentiable function such that f'(x)# 0 for all x €(0,1) and

j\/l - (f(s))%ds —]E v1- (f(s))?ds

1 —_‘@ im| 2 0 = f(x). Then the value
f(z) = Suppose for all x, }1_1’1’1( O f
1
of f (:J belongs to :
@ {g@} ®) {g?} © {g—ﬂi} (d) {¥7,15}

7. If £(6) =—;(1 —cos® 8 —sin® 8), then

Pi“w%[\/f(%)+Jf(§)+Jf(g)+ ...... . (%)]

(@) 1“;31 ®) 1-cos2 © S_“;—z () 2008
1.6 _.3
8. The value ofjg—i)—dxis equal to :
o2 +1)°
1 1 1 d - L
(a) . ® T (© S (d) e
1
V2. o 1 -1
9.2." sin xdx_J-tan X g <
s ¥ o
x Tn2 © ——In2 d) Tin2
@) gln2 () 2 WG ()] 5

x 1
10. Let f(x) be a differentiable function such that f(x) = x? + I e f (x —t)dt, then j f(x)dx =
0 0
1 1 7 5

1
11 If f'(x) = f(x) + If(x)dxand given f(0) =1, then If(x)d.x is equal to :
0

2 x _3_'_‘;) C iex{g)
@) 3—_-;e +(1--8 x ) 3-¢e 3-e x+C
3 x (l+e d 2 i [l—e)
(c) ———2_ee +(—3+e)x+c (d) —z-ee + S x+C

(where C is an arbitrary constant.)



1+cos®x 1+cos? x
12. Forany x € R, and f be a continuous function. LetI; = Itf(t(Z—t))dt,Iz - If(t(z‘t))dt,
sin?x sin? x
thenl; =
@ I, ®) %I-_, © 2, 31,
13. If the mtegralj'w =x+aln|sinx - 2cosx|+C, then ‘d’ is equal to :
@ 1 (b) 2 (© -1 (@ -2
(2+V/x)dx
14. is equal to :
J-(x+1+~/_)2 1
2x
(@ ———+C (b)) ————+C
x+‘\/_+1 ) x+,‘/-§+1
1 )

= %C
xdx+l x+x+1

(where C is an arbitrary constant.)

(%/x+m)(§/1_xm)dx

15. Evaluate ;xe(01):
e
1 1
(@) 26x+C () 212x+C
‘ 1
() 23x+C (d) None of these
16. .[‘[_ %sm (Asinx) +C, then A =
(a) V2 b 3 © 2 ) V5
17. J‘Lis equal to :
YxY2(x+1)7/2
1/6 -1/6
@ —("—“) +C () e("_“) +C
X x
6 56
B x
© [x+1) +C @ '(TH) 5C
18. IfIn=I(smx)"dx;n €N, then 51, -6l is equal to :
(a) sinx-(cosx)® +C (b) sin2xcos2x+C
sin 2x
(© [1+ cos? 2x - 2cos 2x]+ C @ & [1+cos 2x + 2¢0s2x] +C




S ———————— e —

2
19. I —x—dxequals to:
(a + bx)?

1 a? 1 a?
(a) 3 a+bx-aln|a+bx|- +C (b) 3 a+bx-2aln|a+ bx|- +C

a+ bx a+bx
(c) e a;bx+2aln|a+bx|— a’ +C (@@ 1 a+bx-2aln|a+ax|- a’ +C
b3 a+bx b3 a+bx
43 38
20.]‘—8}‘3—*?de=
O + x5+ 1)
39 39
(a) £ +C P MY
303 + x5 +1)3 {2 O+ x%+1)3
%
(@ (4 (d) None of these

+
5(Jc13 +x° + 1)°

21. I[ cos 6x + 6cos4x + 15cos2x + 10

2 )dx = f(x) +C, then f(10) is equal to :
10cos“ x + 5cos x cos 3x + cos x cos 5x

(a) 20 (b) 10 (c) 2sinl0 (d) 2cos10
22. I(1+x—x‘1)e"+"_1dx =

(a) (x+1)e’”"-l +C b) (x_l)ex+x‘1 +C
© —xe"""_l +C (d) xex+x-l EC
23. If‘[e"(l‘o‘tanx +cosec2(x+‘—7:Dd_x=e" -g(x)+K, theng(s_:)=
+tanx
(a) 0 ® 1 © -1 @ 2
24. Iexsin:u-cosx x* cos® x—xsinx+cosx)dx - :
x? cos® x
(a) g X sin x+cosx x——L)+C (b) exsinx+cosx(x_ 1 )+C
CO8X X COS X
(©) ex:inx-m»x 1- d )+C (d) exsinx+cosx(1_ X )+C
KO08X cos x

1+ x+Vx+ x2dx

1
2S. The value of the definite integral dxis :
'([ Jx+1+x

(a) %(2‘/2 = ®) g(z"2 -1)

2,.,32 _ 1,32 _
(c) 5(2 D d 3(2 1)



26. J’ 1 (20n x + 1) dx

(@ x* +C ®) x%lnx+C © x®+c d) (x*)* +C
27. If J- cosec 23; . 2010 ;. _ f(x) +C; where f| £ | =1; then the number of solutions of the
0 (g(x))2010 4

equauon f( ; ={x} in [0, 2] is/are : (where {} represents fractional part function)

@ 0 ®) 1 © 2 (d) 3
28. Ix" ((lnx)2 + lnx+l)dxis equal to :
x
(a) x"[(lnx)z—l)+c ®) x*(nx-x)+C
(© x* (h‘;‘) (d) x*lnx+C
2
29. If] = x -1 is equal to :
Ix3V2x4—2x2+1
[ 4 5 2 [ 4 _o,2
() Mﬂgc () NOX ok 4 e
- x
J_Zfz— Jox? —2x2
© v2x© -2x"+1 . )] 2x 22" 1. ¢
X 2x
2
30. I=J' _lﬁﬂ) dx is equal to :
(nx)?+1
Inx X
() +C ®) —5—+C (© ———+cC | X _l+cC
241 (nx)*+1 1+(nx)? e x2+1 '
31.1___.[ =kvﬂ +C, then ‘K’ is equal to :
4,(x_1)3(x+2)5 xX+2
1 2 ) ‘
7
32,Iii_dx=plog|x|+Qlog|x7 +1[+C, then :
x(1+x7)
(a) 2P-7Q =0 () 2P+7Q=0 (© 7P+2Q=0 () 7P-2Q=1
. 8 8
sin® x —cos® x
33.1= dx is equal to :
I1-2sin2xcos2x .
sin 2x

+C () "Sig 2x

(a) sin2x+C (b) +C (d) -2sin2x+C
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1/3 1/3
34, = J~(sm2x) d(tan”” x) _

in?3 x + cos?3 x

(a) 2% In(1 + tan'/3 x)+C

© 231nQ+tan?3 x)+C

1-(2012)%

(2) (log 012 €)3(2012)%7 (2012 |
(©) (log 2012 €)2(2012)%n 7 (2012° ¢

(where C denotes arbitrary constant.)
j- (x+2)dx

36.
(x? +3x+3)J/x+1

is equal to :

(@

itan'1 e 8 +C
V3 J3(x+1)
(© itan‘l( Vx JJ,(;

J3 3(x+1)

(where C is arbitrary constant.)

(b) In(1+tan%? x)+C

(d) —ln(l +tan?? x)+C
i

P, | x
(b) (loggg;z €)2(2012)**sin~ 201" 4 ¢

(2012) Sil’l-1 (2012)x
(log 2012 €)°

(d +C

X

2 -1
B —
(b) _3tan [ 3(x+1))+c

(@)

2 -1 X
— ————|+C
Nk [J§u+1))+

37. J‘(f(x)g (x)—=f* (x)g(x)J(log(g(x)) log(f(x)))dx is equal to :

fOg(x)

g(x)J LG
f(x)

(© [log(‘)gchgn +C
38. j“e*(lnx " % -;l—zjdx]dx =

(@) e*lnx+Cyx+Cy

(a) log(

© 1_“ﬁ+c1x+c2

1(gY’
(b) Z(f(x)) +C

d) lo g(x))
@ g[(f() ]*C

(b) e* lnx+l+C1x+C2
x

(d) None of these



39.

40.

1
Maximum value of the function f(x) = nzj‘t sin(x + nt)dt over all real number x :
0
@ Vn2+1 ®) Vn?+2 (© Vn?+3 (d) Vn? +4
Let ‘f is a function, continuous on [0, 1] such that f(x)< V5 Vxel01] ang
1
f(x) < % Vxe B, 1:| then the smallest ‘a’ for which If(x)dx < aholds for all * f7is :
0

V5
(@) V5 (b) %nmz © 2+ m(—‘/g] (d 2+ 21:{7
e2
41. Letl, = j'(ln x)" d(x?), then the value of 2I,, + nl,,; equals to :
1
@@ o (b) 2¢? () e? : @ 1
2n
42. Let a function f:R — R be defined as f(x) = x + sin x. The value of If‘l (x) dx will be :
, : 0
(@) 2n? () 2n*-2 (© 2n%+2 @ n*
1
43. The value of the definite integral J'e‘x4(2+ ln(x +Vx? + 1) +5x3 —8x* )dx is equal to :
-1
(@) 4e ) g © 2 @ 2
e
2[x]
0
3x —[x] ; * ; ;
44. J' —_Z[x] dx is equal to (where [*] denotes greatest integer function.)
-0 ———
3x -[x]
28 1
(@) Y (b) 3 (© o (d) None of these
2
x
™ = v 9 ic *
45. If f(x) T+ (00 x €[1,») then !f(x)dxequals is :
e? -1 e+ 1 v el - 2e
(a) (b) 2 (© 5 (d) None of these

46'

4 2 _ . _
I O~ -4y + 5sin(y -2) dy is equal to :
0

(2y2% -8y +11)

(@ 0 (b) 2 (© -2 (d) None of these
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gSinx
47. Let EF (x) = [ = J x>0 IfI eS8%° gy — F(k) — F(1), then one of the possible values of k,

is:
(@ 15 (®) 16 (c) 63 (d) 64
-J_he—l’h
J'x e dx - Ix e dx
. Val f i 0 1 .

48. Value o hh_% he'”h isequal to :

@ =0-7)e™  ®) 2na-e™ (@ zQ-DeT (@ %
49. Let f:R™ — R be a differentiable function with f(1) = 3 and satisfying :

xy x y

J' fOde =y j’ f)de + xj f©)dt Vx,y eR*, then f(e) =

1 1 1

(@ 3 ®) 4 © 1 (d) None of these

#2 sinx—Lsinx] g (5in 2 x _[sin? x])
50. If[]denotes the greatest integer function, then the integral I - - is
4 sin x —[sin x]

A, then[A—1]is equalto:

(@ o ® 1 (© 2 @ 3
51. Calculate the reciprocal of the limit x_hrg I xet " dt

@ o () 1 @ 2 @ 3

’ (2-1+n) " (2-2+n) " (2-3+n) " +(2-n+n)]
) R e B g SO, RN s WP | m

S8, Lee L nh—l»‘;o(12+n-1+n2 224+n-2+n%2 32+n-3+n2 3n2 e, Wi

ofel is:

@ 2 ®) 3 © 4 @ g

2
53. The value of the definite integral I(\[l By %’/x2 + ZX)dx is .

(@) 4 () 5 (© 6 @7
54. The value of the definite integral j dxis :
x +4
nln3 nln2
@) = (b) =
© nln2 @ nln4

4 3
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56.

57.

S8.

59.

60.

61.

)2 +(x-5)%)dxis:

10
The value of the definite integral J' (x-5)+(x-5

125 125 250
(@) == ®) @ o) =2 @ =
The value of definite integral I o s-equalsto:
o @+x7)(1+x%)
J T T 7 b
(&) = ® © 7 @ 5
n/2 in3
The value of the definite integral I (wjdx equals to :
2 1+ 2sinx
L 1 F
(@ 2 ) 1 (@] 3 (d 4
X
[tan™ x)? dx
The value of lim & =
X—»00 /xz +1
2 2
£, n
(@ T (b) )
e
(© £ (d) None of these
2013 2013
If (x2+r?)|dx== 1+r2 2
(8 e B orsfe-if Ha)
then k =
(a) 2013 (b) 2013! (c) 20132 (d) 20132013

f(x) =2x-tan"! x=In(x+V1+x?)

(a) strictly increases V x € R

(b) strictly increases only in (0, )

(c) strictly decreases V x € R

(d) strictly decreases in (0, «) and strictly increases in (-, 0)

n/2
The value of the definite integral J' dx is
o ftanx+cotx + cosecx + sec x

n T
y [ Z+1 1
(a) y (b) p - (©) n+ y (d) None of these
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62. The value of the definite integral I cos x* dxis :
3 cosx? + cos(10 - x)?
(a) 2 ® 1 © % (d) None of these
e2
63. The value of the integral I Ine dxis:
x
-1
3 5
(@ 2 (b) 3 (0 3 (G
COSECZX
I tg(t)dt
64. The value of lim —2 is:
x-—»ﬁ x2 _ TI_Z
16
2
@ 25 ® 25 © -5 (d) ~4g(2)
- T
n
65. The value of lim Z e _2k - equals :
n—w ka n n
(@ 1sin4+lcos4—i% (b) %}Sin4_1i6c°54+1l6
1
© 1_16 (1-sin4) @ 16 (1-cos4)
66. For each positive integer n, define a function f, on [0, 1] as follows :
(0 if x=0 g
sm__n_ if O0<x<—
2n n
sin—gE if = <x< 2
fr(x) =1 2n g g
sin-B—ﬂ if —<xs-—
2n n n
LI n-l <1
2n n

1
Then the value of lim I fa(x)dxis:
n—wo 0

(a) =

(c)

Alw

(b)

Al oA

(d)



67. Letnbe a positive integer, then

n+l

jmin{lx—1|,|x-z|,|x-3|, ...... |x -n|} dx equals
0 .
(n+1) (n+2) (n+3) q (9
@ = ®) = © 0=
68. For positive integers k =1, b8 SH—- ,n, let S; denotes the area of AAOB;< (where ‘0’ is Origin)
such that Z AOB, = k— ,OA =1and OB, = k. The value of the r{gn 3 Zsk is:
©n” ka
(a) ? (b) n:_2 (0 n_2 (d P
1 2014 1 2013
69. If A =j' [ -x)dxandB =j [ [ +x)dx, then :
o r=l o r=0
(@ A=2B (b) 2A=B () A+B=0 (d A=B
70. If f(x) = {70 + —} defined in [0, 3], then I (f(x) + 2)dx =
(where [-] denotes greatest integer function)
(@ o ) 1 (c) 2 4
8(x) dt
71. If f(x) = I ; ,800) = J'(l +sint)? dt, then the value of f' ( ]15 equal to:
0 1+t
(@) 1 ®) -1 © 0 @ %

72. Let f(x) = iz (4t2 - 2f'())dt, find 9f'(4)
X

(=

3. Evaluate lim 12 + 2° 3 i g X
bV noo(nd 413 +23 nd4+33 on
1 In4
=In3 (b) — () = Iné
@ 3 n 3 (d T
2n 1-tan? ch
74. The value of Icos' e dxis :
0 1+tan?=
2 nz 2
(a) n (b) 7 (C) 2n (d) 1!3
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1
75. Given a function ‘g’ continuous everywhere such that I g(t)dt =2and g(1) = 5.
0

If f(x) = %I(X -t)% g(t)dt, then the value of f"(1) - f"(1) s :
0

(@ o0 () 1 (c) 2 (d) 3
76. If]:f;—cLsmzzx dx = AKJ/'Isin2 xdx, then the value of % is :
o ®° —3mx+3x 5
@ = ® © 3 @ 3
77. f[%%(taﬂ"’ - f”;z))dx equalsto:
() g () —-g (© 1—; (d) None of these

3
78. Let y = {x}*] then the value of I ydxequalsto:
0

(where {-} and [] denote fractional part and greatest integer function respectively.)

(@ 1 ® 7 © 3 @3

1 .-

tan

79. dx =

[=% ]
z/4 . n/2 . 1“ x 1:/4 %

(@ J’i“;‘fdx ®) fa;"" © Ejmdx @3 [ Zodx
0 0 0 0

A 1 1, .
80. The value of I (3)(2 sin— —xcos—)dxls :
5 x x

2 2442
o B ® =
T n
(c) 32;/5 (d) None of these
4
81. The number of values of x satisfying the equation :
3
x =x+1
I(Btz +-2—8t- - 4)dt = —-2———, is:
3 log(x,l)\/x+1

-1
(@ o (b) 1 () 2 (d) 3
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4 4 4 3 3 3
82. | 1+27 +3% +...... +n _ ki 1+27 +3° +...... +n is
n->m n5 n—o ns
1
() ?16 (b) zero (©) % d §
COsX
I (cos™! £)dt
83. The value of lim ~— isequalto:
_ x-0"  2x-sin2x
@ 0 ®) -1 @ 2 @~

2
84. Consider a parabola y = XT and the point F (0, 1).

Let Ay (x1,¥1),A5(x2,¥2),A3(x3,¥3),.0.00. ,An(xp,y,) are ‘n’ points on the parabola such
n
x, >0and ZOFA; = Z—n(k =025 Busnans ,n). Then the value of lim N ZFAk, is equal to :
n

n—wo n pacy
(@ & (b) 4 (c) L (d) None of these
T T T
4
85. The minimum value of f(x) = je"‘"' dt where x €[0, 3] is :
0
(a) 2¢%-1 (b) e*-1 (© 2(e2-1) (d) e?-1
o ] 3
86. Ifjg)s—xdx = 15, then I €05 X iy is equals to :
X 2 X
0 0
P T 3n
- - © = d) ==
) 5 (b) y (d) 3
87. J'Jl + sinx (cos% —sing) dx =:
1+ sinx s 82 1 .
a +C (b) (1+sinx)“+C (€©) ———+C (d) sinx+C
@ N1+sinx

T .
88. IfI =IM¢(, then the value of I | isequalto(n el):
= 4 sin2x n+

(a) "—2" ®) = (© g ) 0

X
89. The value of function f(x) =1+ x+ I (In% + 2 Int)dt where f'(x) vanishes is :
1

@ = ® 0 © 2 @) 142
e € 4
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1
90. Let f be a differentiable function on R and satisfies f(x) = x? + Ie"f(x —t)dt ; then j f(x) dx
0

91.

92.

93.

94.

95.

96.

0
is equal to :
1 1 7 5
(@ - by = e d) —
3 i 4 @ 12 o 12
n/2 2
The value of the definite integral '[ e A equals to :
X
/2 1+5
3n n T
a) — L s
(a) 2 (b) = (@ 5 (d)4
2
ILX;“M] eCot_1 (X)dx - f(X) . ecot'l(x) +C
x“+1
where C is constant of integration. Then f(x) is equal to :
(@ -x () Vi-x © x d) v1+x
limig(\/n2+1+2\/n2+22+ ...... +ny(n?+n?)=:
n—o n
@ 32 -1 ®) 2v2-1 © 3¥3-1 @ 42-1
2 3 3 2
3
J..__(x——l)_dx’ is :
(x*+1) (x+1)
@) %In(l + x“)+%ln(1 +x3)+c ® %ln(1+ x*) —%ln(1+ )+
1
© %ln(l +xH-InQ+x)+c (d Zln(l+ xH)+In@+x)+c
CosX
J'(cos‘l t) dt
imit ————— isequal to:
The value of L'I_T)lt 2% —sin 2x q
2 -1
<1 = =
(@ o (b) () 3 ()] i
cosx F
= lim ——————, then | f(x) dx =
Let f(x) n® 1+ (tan”" x)" {
(a) tan(sin1) (b) sin(tan1) () 0 (d) sin (m_f)‘l)

- k
97. The value of gi_r"n Z(—z—] =

? e \n° +n+ 2k



4

1 1 1

(a = = d) 1
) 1 (b) 3 ()] 5 (d
¥
I]t—1|dt
98. Thevalueof lim L— s
y-1* tan(y -1)
(@ o ‘ ® 1 () 2 (d) does not exist
99. Given that J' dxz - . L2n=3 dx . Find the value of
A+x)" 2An-DA+x2)"  2An-1)7 14 xH™

1 dx
I ——* (you may or may not use reduction formula given)

0(1+xH)*
(a) H-;.ﬂ (b) E+ﬂ (©) i.’.ﬂ (d).l.-{.z
48 64 48 32 24 64 96 32
n/4
100. Find the value of I (sinx)* dx :
0
3n 3 1 3 3 3n 7
(@ — —_—= ——= d) —-=
16 ® %73 © 3273 @ 1578
lOl.Ide =Asin4x + Bsin+C, then A + Bis equal to :
2cos5x -1
(Where C is constant of integration)
1 3 5
a) = (b) = c) 2 =
(a 2 2 © (d 7
102. J'__dx =1l X +C where p,q,r € N then the value of (p + q + r) equals
x4 x p (1+x"

(Where C is constant of integration)
(a) 6039 (b) 6048 (c) 6047 (d) 6021

1 1
103. Ifje"‘zdx = a, then Ixze"‘zdx is equal to
0 0

1 1
@ ga-) O o (ea+D © Jea-d @ learn

n+l 2
104. If f(x)is a continuous function for all real values of x and satisfies I f(x)dx = M vn el then
2
n

. _
If(|x|)dxis equal to :
-3

19 35 17 37
@ ®) = © @ =



_

dx 1+x3| b c
105. If =aln — th
J‘x 41+x%)? x3 x3 +1+x3 i e
(where d is arbltrary constant)
1 1 2 1 1
a) a-— b_ N =— =— ==—,C=—
( 3 "3 73 ®) a=3.b=-3.c=3
2 1 1 2 1 1
(C) (1=—,b=——, = —— == ..—._., =—
3 3°°° 73 W) w=gt =3
1 1
106. lim +eeennn i alto :
-l i A
(@ 2 ®) 4 (c) 2(/2-1) (d) 2v2-1
2
107. Let f (x)=_[ Y The value of the integral I xf(x)dx is equal to :
xV1+.y
1 2
a) 1 = =2 d) £
(a) (b) = © 3 (d 3
n/3
108. The value of the definite integral jln(1+«/§ tan x) dx equals
(a) Elnz ® I © 2 @ Zm2
3 6 2
1001
109. IfJ'f(x)d.x a then ) [(fr-1+x)dx) =
r=l g
(a) 100a () a (© 0 (d) 10a
1 n xk+22k .
110. The value of | lim Z dxis :
n—o k!
0 k=0
2 2
=1 _
@ e?-1 ®) 2 © = @ & 41

lll.Evaluate:Jx5 1+x3 dx.
1 3,52 _1 3,32
a) —(1+x2)7°-—=Q0Q+x)")""+c
(a) 15( 9
2 3,52 _1 332
La+x)-=Q+x°)" +c
(b) 15( 9
2 3,92 _2 343/2
“La+x2)-=AQ+x7)7°+
© 35 9

[C)) ilg(lwr’)”2 —%(1+x3)3/2 +c
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Advanced Problems in Methamatics for Jgp

sint
t

i .
112.If f(x) = j SINE 43¢, which of the following is true ?
0

(@ fO)>f1-1)
(®) f(0)<fQ-1)>f(2-1)

© fO<fA-1)<f(2-1)>f(3-1)
(@ fO<fA-D<f21D<f3-1>f(41)

x3+3x2+x+9

113. Evaluate : I——
(2 +1)(x? +3)
(@) In|x?+3|+3tan"! x+c

(©) %ln|x2 +3|+3tan x+c

Vsec® x
Vsin® x
(@) (tanx)¥2 -vtanx +C

114. I dx equals to :

(o) —lzg(tanx)a/2 —Jtanx +C

X sin(tx)

115. lim [ £
x—+00 X

(@1 (b) 2

dt equals to :

n . n/2 oy
116.IfA =I51nxdx, then f —m—i——dxis equal to:
0 0

2
3

(a) 1-A (b) -2-—A

) éln|x2 +3|+tan! x+c

(d) In|x?+3|-tan! x+c

tan

(d) +/sinx ++/cosx +C

(b) 2[1 (tan x)3/2 ———I—J +C
3 X

(© e (d) Does not exist

(© A-1 d1i+A



59, (b)
69. (d)

i

=
89,0

| (b)

49|

79 © |

; 99 (a) |1




1 2

+C, then:

1. = +
j(1+~/_)8 T3+v0f 7@ +Vx)k
@ Kk =5 ) k=6 (© ky=7 (d k, =8

a
If I (e" + cosxln(x+ V1+x? Ddx > g, then possible value of a can be :
-a

(@1 ®) 2 (© 3 d 4
3/2
. Fora>0ifl = J‘ dx =Asin” (XB J+ C, where C is any arbitrary constant, then :
a®-x®
@ A =§ () B=a¥? © A =-§ (d) B =a?
A Letjxsinx- sec3 xdx = %(x-f(x) -g(x)) +k, then:
@ f(x)e(-1,1) (b) g(x) = sin x has 6 solution for x € [-m, 2]
(© g'(x)=f(x),YxeR (d) f(x) = g(x)has no solution
: IfI(sin39 +5in 0) cos0e"®de = (A sin3 0 + Bcos? 0 +C sinO+ Dcos+E)es"® + F, then :
(a) A=-4 (b) B=-12 (c) C=-20 (d) None of these
3/2
. Fora>0,ifl = I (bc =Asin™} [ xB J+ C, where C is any arbitrary constant, then :
a’ -x3
@ A=2 () B=a*? © A=1 @ B=a¥?
no or
. 0 then :
A= ,z(:, n4/(36n - 2r)(n6 + 2r)
0
@ fM==< ®) f©) =2 [ A
6 2 5 02
62 —(x - —)
2
(c) f(8)is a constant function (d) y = f(8)is invertible
1f f(x+y) = fOOf(y) for all x,y and £(0) # 0, and F(x) = ﬂ_z disis
1+ (f(x))
2011 2011 2011 2010 2011
a) [FGdx= j F(x)dx ) [Foodx- j F(x)dx = j F(x)dx
-2010 -2010
2011 2010 2010
© [Foodx=0 @) [(2F(-x)-F(x)dx =2 j F(x)dx

-2010 -2010
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9, LetJ = J’(cot‘1 1 +cot ™! )dx K= J' sin x dx. Then which of the following alternative(s)
X
-1

|smx

is/are correct ?

(@) 2J+3K =8n (b) 4J%2+K2%2=26n% (c) 2J-K
10. Which of the following function(s) is/are even ?

(é) f(x)=]€ln(t+\/1+t2)dt - ® g(x)=if
0 0

=3n

2t + 1)t
zt

© h(x)=j(«/1+r+t2—«/1-t+t2)dt @ 1) = jln(l t]dt
0

11. Let ) = lim Jm and [ = lim Al .Then :
x—o | X+ sinx h—0* ¢ h2 £

(a) Bothl and l, are less than 22/7

(b) One of the two limits is rational and other irrational
(© Ip>h _

(d) I, is greater than 3 times of [

12. Fora >0, ifI = j

a’® -x®
2 3/2 I
- B= A==
(@ A 5 (b) a (© 3
13. lfj———— —atanx+btan"!(ctanx)+ D, then:
1-sin" x
(a) a=% (b) b=+2 © c=+2
14. The value of definite integral :
2014 dx
I equals :
o141+ 5?03 (x) + V1+5sin*%%(x)
(a) 0 (b) 2014 (©) (2014)%
15. Let L = lim where a € R then L can be :
nepme L n®x*
(a) n (b) ’—2‘ © 0

(d) B=d"?

d) b=
@ 2«/’

(d) 4028

e b
()3

3/2
dx Asin” [XB )+ C, where C is any arbitrary constant, then :



1+x

1 1
16. LetI =I 1+"/’?dxandJ=j 1-x dx then correct statement(s) is/are :
OVl—J? o1+

(@ I+J=2 ®) [ (© 1=2;" @ J=f;_"

(a,cd)
(a,b,c,d)
(b, c)

(a,b)
(a, b)

(a,b,0)
(a,b,cd)
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Q Exercise-3 : Comprehension Type Problems : L\

Paragraph for Question Nos. 1 to 2
Let f(x) = Ixz cos? x (2x + 6tan x — 2x tan? x) dx and f(x) passes through the point (r, 0)

1. Iff:R—(2n+1)g——>Rthenf(x)bea:

(a) even function (b) odd function
(c) neither even nor odd (d) even as well as odd both
2. The number of solution(s) of the equation f(x) = x3 in [0, 2n] be :
(@ o () 3 © 2 (d) None of these

Paragraph for Question Nos. 3 to 4
Let f(x) be a twice differentiable function defined on (-, «) such that f(x) = f(2-x) and

1 1
"= |=f'| = |=0. Then
f (2) f (4)
3. The minimum number of values where f"(x) vanishes on [0, 2] is :

(@ 2 (b) 3 (© 4 @5

1
4. If’ (1+x)x2e"2dxis equal to :
i,
(@ 1 ®) = (© 2 d 0
1 2
5. If(l—t)e'wmdt —If(Z—t)ems’“dt is equal to :
0 1

2
(a) J‘ fie)e™de () 1 (© 2 @ n
0

Paragraph for Question Nos. 6 to 8
Consider the function f(x) and g(x), both defined from R — R

3 X 1
)= iz- +1 —xjg(t)dt and g(x) = x—jf(t)dt, then
0 0

6. Minimum value of f(x)is:

(@ o0 (b 1 (© = (d) Does not exist



w‘

7. The number of points of intersection of f(x) and g(x)is/are :
(@0 ®) 1 (© 2 d 3

8. The area bounded by g(x) with co-ordinate axes is (in square units) :
(@) % ®) 2 © 2 (d) None of these

SRR o A T I T N RETA A  IENERDITT  SAEES 2 DT

Pangnph for Question Nos. 9 to 11
f(x)be function defined on [0, 1] such that f(1) = 0 and for any a € (0,1],

),

;{h

| fGdx - j f(x)dx =2 f(a) + 3a+ b where b is constant.
C s o AR . L 1 P D e i ARG e - 4
9.b= .
3 3 3 ‘ 3 3 3
10. The length of the subtangent of the curve y = f(x) at x =1/2is :
(@) Je-1 () JEZ—I (© Je+1 (d ‘/;; 1
1
11. I fx)dx =
0
1 1 3 2
(@ s (b) % (© % @ ;

12. f3(x) equals:

3 5 3 11 3 3
@5y o 5(=g) o g o2(m)

13. Value of lim M:
nso  [n(n)
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Paragraph for Question Nos. 14 to 15
Let f:R > [% A oo) be a surjective quadratic function with line of symmetry 2x -1 =0 and
f=1 '

14. If g(x) = M then IL

. Vg(e¥) -2

(@) sec'(e™)+C (b) sec™l(eX)+C (©) sin™! €™)+C (d) sin”}(¥)+C
(Where C is constant of integration)

ex
15. J.f(ex) dx

is equal to :

_1] 2e* -1 2 1| 2* +1
(@) cot™! P 2 -1 C
[ T } (b) = cot [ = J+
-1 2e* +1 2 _.(2*-1
(©) tan™! +C d) —tan’! &
Paragraph for Question Nos. 16 to 17
Let g(x) = x“e™ and f(x) = Item(l +3%)2de. 1f L = £ (x g is non-zero finite number
x-—»ao
then :
16. The value of C is :
@ 7 ®) -2— © 2 @ 3
17. The value of L is :
2 1 V3 3
z B = b1 V3
@ 2 LI © " d >

| Answers |

L@| 20| 3|0 4@ 5@ 60| 7 @| 8 0| 9wl 10w

l
11.| (©) | 12.{(©) | 13.|(c) | 14.|(b) | 15.|(d) | 16.| (c) | 17.|(d) !
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Q Exercise-4 : Matching Type Problems / N
1
L\ - Column-l ; Column-l |
lim 4| £— + < en + 2 gn -
a) | m n2+n2e +n2e +. ne
| bk Q 1
ln — =
(8) { (x 1]dx
o sinx —siny R) 2
lim| ———2 =
@ | L=l
= In (x+ l)dx (s) 4
(D) | I = —Elna, thena =
; i 5 Q+x%)
L o) 5 |
2. Match the following j f(x)dx is equal to, if
i T Column-| Column-lI
' -
| A) | f(x)= e L -
1 (x* +1)Jx +2 (P) 5(1-x*)¥2 *
! B) | f(x)= Ll x+1
} (x+2)\)x2+6x+7 g ((x+2)ﬁ i
| © | fo) = x* +x8 R) |(Vx-2)V1-x+cos ! Vx+C
? a-x*y"
|
! D " 1-Vx (S) |-tan! 142 G
® =y . |
l ” ;
% M = agz tC i
k 6(1-x") o
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(B)

(<)

| m/2
oS Xx

{ (1+sinx)(2+sinx)

M= @
| }| cos x| dx = |
| o ‘l l
V2 |

[ ([x]m(“—xndx: =
A2 1-x | |
where [] greatest integer function ‘

'f 2oosh . ®
3(J/sin 6 + V/cosB) ,

0

A

20+ —_—
N2

In4-In3

2x2 + bx + 1 = 0 have a common root then value
of 5ab - 22 -3b% =

Number of solution of x* —2x? sin? % +1=0 (Q
is/are
Number of points of discontinuity y = __21_ R)

u’+u-2

where u _—._l—is/are
x-1

-1/A
=A(x+1) +C )

- dx
¥x¥2a+ 27" X

(Where C is integration constant), then A =

E




|
(A) lj[ledx (P) -n
N
|
1 p ) 42-1)
P e a ©
, 0
: where {x} denotes the fractional part
! of x
© |= 7
}( } I[sinx+cosx]dx ® 3
" 0
) |t (S) 2-42
| [l sinx] - cosx|| dx
| |o

1.
=
3.
v

A-> S; B5»P; CoP; DS
A->S; B-5Q; C-HP; DR
A->R; B5Q; Co5S; Do P
A->Q; B-R; C5S; Do P

A—>S; Bo>R; CoP; Do Q
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iExértise-S : Subjective Type Problems

1‘

10.

11.

.IfI(x +xt +x2)V2xt +3x2+6 dx—(ax +Bx +yx

1
. - 1
. If the value of the definite integral [cot™ [—] cot
L]; V1-x2 \/1—(x2)|x'

.IfI —
cos” x—SsIn" X

x + (arccos 3x)? 1
I— - _( J1-9x2 + (cos™! 3x)k2 )+C: then k + k3 =

V1-9x? ky

(where C is an arbitrary constant.)

. IfTde = Shenndidie valnpol
(a? + x?)3 ka®’ 8

2n

. Let f(x) =xcosx;x e [3—;,21r] and g(x) be its inverse. If Ig(x)dx = an? + pr+y, where o,

0

and y €R, then find the value of 2(a + B + ).
2)3/2
+C where C'is constant, then

find the value of (B +y —a).

a__x ]dxznzuaf-m
c

where g, b, c, € N in their lowest from, then find the value of (a + b + ¢).

tan x 2 -1 2tanx+1
.ThevalueofJ.tan x+tanx+1dx=x_:/_z—tan 1(—JX J+C
Then the value of A is :
y Let] 4x3 (1+ E;x13::10) _A
a+x") K

where A and p are relatively prime positive integers. Find unit digit of .

3 2 2x2+1 .
. Let J. [x”‘ A 4 In(x® )de = N. Find the value of (N - 6).

V2 + f(x)

—Atan™! (f(x))+Bln «/E—f(x) +C where f(x) = sinx + cosx find the

value of (124 + 9v2B) -3.
Find the value of | a| for which the area of triangle included between the coordinate axes and

any tangent to the curve x 9y =) is constant (where A is constant.)

5

o
Let] = Ix (n—x)° dx, then ———— ¢, )I=
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1 I
12. If maximum value ofI(f(x))deunder the condition -1 < f(x) < l;I;‘(nd: =0is f;

(where p and q are relatively prime positive integers,), Find p + ¢,
13. Let a differentiable function f(x) satisfies f(x)  f'(-x) = f(~x)- f'(x) and f(0) = 1. Vind the

valueofj dx .
L1+ f(x)

100

14. If {x} denotes the fractional part of x, then | = I {Vx} dx, then the value "' l% 8
0 o

n sm( )X
15. Let I, j dx where n e W. If IZ +13 +1% 4......+ 1%y =mn?, then find the
2 s.n( )
2
largest prime factor of m.

y
16. If M be the maximum value of72‘Hx4 +(y -y4)? dxfor y €[0,1), then find AZ
0

1
17. Find the number of points where f(0) = J' sin Odx is discontinuous where 6 < [0, 2.

_11—2xcose+x2

1 1 1
18. Find the value of lim —(1 +—=t+ =+ + —J
e il V2 V3 n

3n/2
19. The maximum value of Isinx- f(x)dx, subject to the condition | f(x)|< 5is M , then TM(—) is
-n/2

equal to:

1
20. Given a function g, continuous everywhere such that g(1)=5 and I gt)dt=2. 1If
0

Fidj % [ (x-)?g(®)dt, then find the value of (1) + f7(1).
0

n/2 . 2
21. If f(n) . I w,n € N, then evaluate M
o sin®e f(12)-f(10)

2
22. Let f(2-x) = f(2+ x) and f(4-x) = f(4+ x). Function f(x) satisfies jf(x)d.x a5,
0

50
If I f(x)dx = 1. Find [VI - 3]. (where [] denotes greatest integer function.)
0
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1 2 3 2n . .
23. LetI, = II x|| 1+ x+ LT +2X_ |dx. If lim 1, can be expressed as rational Pin s
5 2 3 2n n—e0 q

lowest form, then find the value of M

24, Let limn 2\ W .q'.22.33. . nM =g d
n—o
where p and q are relative prime positive integers. Find the value of | p + q .
b a+b
25. Ifj.| sin x| dx =8 and I | cosx | dx =9 then the value of—;‘-
X
a 0

b
Ixsinx dx |is :

26. If f(x), g(x), h(x) and ¢(x) are polynomial in x,
Uf(x) h(x) dx} ( j g(x) #(x) dx]—{ I £(x) () de [ j g(x) h(x) de
1 1 1 1

is divisible by (x —1)* . Find maximum value of A.
2
27. If I(sz —-3x+1)cos(x® -3x2 + 4x —2)dx = asin(b) , where a and b are positive integers.
0

Find the value of (a + b).

X
28. let f(x) = Iex'yf’(y)dy —(x2-x+1)e*
0
Find the number of roots of the equation f(x) = 0.

n
29. For a positive integer n, let I, = I (g | xl)cosnxdx

-T

Find the value of [I; + I, +I3 +14]where[] denotes greatest integer function.

| Answers |
3.| 3 4. 7 S 7
10. 1 11. 9 12. 5
17.| 3 18.| 2 19.| 2
24. 5 25. 2 26. 4

Chapter 6 — Area Under Curves



AREA UNDER CURVES

W Exercise-1 : Single Choice Problems

1. The area enclosed by the curve
[x +3y] =[x - 2] where x €[3,4) s :
(where [] denotes greatest integer function.)

2 1 1
= = c) = @1
@) 3 (b) 5 ©
2. The area of region enclosed by the curves y = x? and y =+lx|is:
1 2 4 16
= = h; d) 2
(@ 3 (b) = © 2 ()] =
3. Area enclosed by the figure described by the equation x* +1 = 2x2 + y2,is
16 8 4
— c) — d) =
(@ 2 (b) 3 ( 3 (d) .
4. The area defined by |y |< el —% in cartesian co-ordinate system, is :
(@ (4-2In2) (b) (4-1n2) (@) (2-1n2) d) (2-2In2)
5. For each positive integer n > 1; A, represents the area of the region restricted to the following
2 2
two inequalities : — 7+ y?<1and x? + y_ <1.Find lim A,
n n n—w
(@) 4 ® 1 (c) 2 @ 3

6. The ratio in which the area bounded by curves y? = 12x and x2 = 12y is divided by the line
x=3is:
(@) 7:15 (b) 15:49 () 1:3 (d) 17:49

7. The value of positive real parameter ‘a’ such that area of region bounded by parabolas
y =x-ax?,ay = x? attains its maximum value is equal to:
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8. For 0 <r <1, letn, denotes the line that is normal to the curve y = x” at the point (1, 1). Let S,
denotes the region in the first quadrant bounded by the curve y = x"; the x-axis and the line n,.
Then the value of r that minimizes the area of S, is :

1 V2-1 J2-1
(a) _~/-2- (b) v2-1 () 5 (d) 5
9. The area bounded by |x|=1-y? and | x|+|y|=1is :
1 1 2
@ - = £ 1
3 (b) 5 © 3 (d

10. Point A lies on curve y =e™" and has the coordinate (x,e"‘z) where x > 0. Point B has
coordinates (x, 0). If ‘O’ is the origin, then the maximum area of AAOB s :

1 1 1 1
@ —= b —= © —= @ —=
V8e Jae J2e Je
11. The area enclosed between the curves y = ax? and x = ay % (a > 0)is 1 sq. unit, then the value
ofais:
1 1 1
a) —= b) = 1 d) =
(a) T (b) = (c) @ 3

12. Let f(x)=x3 —-3x%+3x+1 and g be the inverse of it ; then area bounded by the curve
y = g(x) with x-axis between x =1to x = 2is (in square units) :

1 1 3
(a E (b) Z (©) 3 @1

13. Area bounded by x2y 2 +y* —-x% -5y% + 4=0is equal to :
(a) _+J_ ) 535— 2 © ——+2~/_ (d) none of these

14. Let f:R* - R* is an invertible function such that f'(x)>0and f"(x)>0V x €1, 5]. If
f(1) =1and f(5) = 5and area bounded by y = f(x), x-axis, x =1and x = 5is 8 sq. units. Then
the area bounded by y = f ™ (x), x-axis, x =1and x = 5is :

(@ 12 (b) 16 (© 18 (d) 20
15. A circle centered at origin and having radius = units is divided by the curve y = sin x in two

parts. Then area of the upper part equals to :
3

n? n ' n_3_ 3
(a) o (b) 2 (c) > (d) =

16. The area of the loop formed by y 2 = x(1 - x3)dx is :

@ [ Jx-x* ax ® 2f Vx-x* ax
(©) .[11 x-x* dx (d 4_[;/2\/)(—::4 dx
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17. If f(x) = min[xz,sin—;f, (x -Zn)z:l, the area bounded by the curve y = f(x), x-axis, x = 0 and

X = 2nis given by

(Note : x; is the point of intersection of the curves x2 and sin = ; x, is the point of intersection
1 p 2

of the curves sin% and (x - 27t)2)

(a) T(sin)—;)dx+ ]Exzdx+i[2(x —2m)2dx + T(sin%)dx
0 X1 n

X2

X1 X2 2n
(b) Ixzdx+ I(Sinf]dn [ (x—2m)%dx, where x; E( g) and xg E(SSn 21:)
0

2
)and X E(Szn Zn)

x1 X2
2 2n
Ism( de+ I(x 2m)“dx, where x; E(E ?) and x, € (m, 2x)

(© I x2dx + Ism( de+ I(x 2m)%dx, where X e(g
0

N|F!

() szdx 4
0

X1

2
18. The area enclosed between the curves | x|+|y|> 2and y? = 4[1 —%J is :

(@) (6n-4)sq.units (b) (6n-8)sq.units (c) (3n-4)sq.units (d) (3n-— 2) 5q. units

TR EETEEAT Y,

| Answers | DO >

LI®| 20 30 4@ 5@ 6ov| 7| s ol ololielw
11,| (d) | 12.{(b)| 13.[(c)| 14.|(b)| 15.|(c)| 16. ()| 17.[(b)| 18.|(b)
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.

Exercise-2 : One or More than One Answer is/are Correct /- 5~

1. Let f(x) be a polynomial function of degree 3 where a <b < ¢ and f(a) = f(b) = f(c). If the
graph of f(x) is as shown, which of the following statements are INCORRECT ? (Where
¢ >|al)

c c b
@ [fOode={frdc+ [ fx)dx y
a b a 2p-n
4
®) [f(x)dx<0 A 4 N
a <1
b b
© [feodx <[ fx)dx
a Cc
1 1§
@ — [fedx>—[ fede
a b
2T3nfr S f: I thenVne{l,2,3...}
5 = _ = ,thenvneil 4,5,...5°
" ,=21r2+n2 " r=2n+l r2+n2
1 1 1
(a) T,,>%ln2 (b) Sn<§1n2 ()] Tn<§ln2 (d) Sn>§ln2

.Ifacurve y = a+/x + bx passes through point (1,2) and the area bounded by curve, line x = 4

and x-axis is 8, then :
(@ a=3 (b) b=3 (c) a=-1 @ b=-1

4. Area enclosed by the curves y = x? +1 and a normal drawn to it with gradient -1; is equal to :

2 1 § &
(@ 3 (b) 3 (© y (d 5

I lAnswers| T

-

(b, c,d) 2. (a,b) 3.| (ad) 4. ()]
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@ Exercise-3 : Comprehension Type Problems e

Paragraph for Question Nos. 1to 3

X+a

bx? +cx+2

function f(x), a,b,c R, f(-1) =0and y =1is an asymptote of y = f(x) and y = g(x)is the
inverse of f(x).

Let f:A > B f(x) = ,where A represent domain set and B represent range set of

1. g(0)is equal to :

5 3

(@) -1 (b) -3 (© - (d) 3

2. Area bounded between the curves y = f(x)and y = g(x)is :
3-45 : 3++/5
(a) 2V5+1 b) 34/5+21 J
: ’ n(3+\/§J ) n[B—«/g
3-45 3-45
3V5 + 41 d) 3+5+21

© * n(3+£] O ar I{B+J§J
3. Area of region enclosed by asymptotes of curves y = f(x)and y = g(x)is :

(@ 4 ® 9 (© 12 (d) 25

Paragraph for Question Nos. 4 to 6

For j=0,1,2,...nletS; be the area of region bounded by the x-axis and the curve ye* = sinx
forjr<x<(+1)n :

4. The value of S is :

@ %(1+e") ®) %(He-") © %(1—e"‘) @ %(en D
5. The ratio 52009 equals :
2010
(@ e™ (b) e” () =e™ (d) 2e™
6. The value of ZS j equals to :
j=0
@ e"(1+e™) ®) 1+e” © 1+e" @ e (1+e™)

2(e™ -1) e -1 (" -1)
| Answers | T

e i
3./(b)| 4.|(B)| 5.|(b) 6. (b) . D
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1 Exercise-4 : Matching Type Problems

1.

Column-| ) Column-lI

(A) | Area of region formed by points (x, y) satisfying| (P) 48
[x1% =[y)% for 0<x <4 is equal to (where [ ]
denotes greatest integer function)

(B) |The area of region formed by points (x, y) (Q) 27
satisfying x +y <6, x2 + y2 <6y and y? <8x s :

fom= 2, then k =
2

(C) | The area in the first quardant bounded by the| (R) 7
curve y =sinx and the line

2y -1 w/§—\/§_(«/§+1)n
-1 2 k

|

=E(6x—1r) is[ , then
T

i~

(D) | If the area bounded by the graph of y =xe™® | (S) 4

(a > 0) and the abscissa axis is é then the value of]

‘@’ is equal to

(T) 3

L | Answers | .. ORI

1.A>R; Bo>Q; C—oP; DT
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W Exercise-5 : Subjective Type Problems -~

1. Let f be a differentiable function satisfying the condition f (}—’f] =§€—:;—(y #0,f(y) =0

Vx,y €Rand f'(1) = 2. If the smaller area enclosed by y = f(x), x2 + y2 = 2is A, then fing
[A], where [] represents the greatest integer function.

2. Let f(x)be a function which satisfy the equation f(xy) = f(x) + f(y) for all x > 0, y > 0 suc}
that f'(1)=2. Let A be the area of the region bounded by the curves y = f(x),

¥ =|x® —6x? +11x -6|and x = 0, then find value oflz—gA.

3. If the area bounded by circle x2 + y? =4, the parabola y =x2?+x+1 and the curve

4.X

Yy =[sin Z+cos§} » (where [ ] denotes the greates integer function) and x-axis is

(«/5 + . E) » then the numerical quantity k should be :

4. Let the function f : [-4, 4] — [-1, 1]be defined implicitly by the equation x + 5y —y > = 0. Ifthe

area of triangle formed by tangent and normal to f(x)atx = Oand the line y = 5is A, find 1—';

S. Area of the region bounded by [x]? =[y]2,if x [, 5] » where [ ] denotes the greatest integer
function, is :

6. Consider y =x% and f(x) where f(x), is a differentiable function satisfying
flx+D+f(z-1)=f(x+2) Vx,z eR and f(0)=0; f'(0)=4. If area bounded by curve
y= x? and ¥ = f(x)is A, find the value of(% A}

7. The least integer which is greater than or equal to the area of region in x —y plane satisfying

x6—x2+y250is:

8. The set of points (x, y) in the plane statisfying x%° +|y|=1form a curve enclosing a region of

area £ square units, where p and q are relatively prime positive integers. Find p —gq.
o q

Chapter 7 - Differential Equations
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DIFFERENTIAL EQUATIONS
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@ Exercise-1 : Single Choice Problems
1 g)i 1+ cosx
e
(@ 2 ® 1 (© 3 d 4

: 3 5x
2. The differential equation satisfied by family of curves y = Ae* + Be°* + Ce™ where A, B,C are
arbitrary constants is :

=-sinx and f(g] =-1, then f(0) is:

d®y _od%  ,.dy _ d? &y Ly y _23¥ 15y -0
3 2
&y , od% dy - Yy _odY 53D 15, 0
(] dx_+9 23dx+15y—0 (d) o) 9dx2+ i y
3. If y = y(x) and it follows the relation e’ + y cos(x?) = 5then y'(0) is equal to :
(@ 4 (b) -16 © -4 (d) 16

4. (x% +y2)dy = xydx. If y(xq) =€, y(1) =1, then the value of x, is equal to :

( 1 e?-1 f 1
(@) J3e (b) 62—5 (© 5 (d) e2+5

dy V1 o

5. The differential equation - = —7— determines a family of circles with :

(a) Variable radii and fixed centre at (0,1)

(b) Variable radii and fixed centre at (0,-1) .

(c) Fixed radius 1 and variable centres along x-axx-s

(d) Fixed radius 1 and variable centres along y-axis . | | |
6. Interval contained in the domain of definition of non-zero solutions of the differential equation

(x-3)2y'+y =0is:
n 3n n S5m .
@ [_’_‘ 12‘) ® [2 2) © (8 4) @ (- m)



7. A function y = f(x) satisfies the differential equation (x +1) f'(x) - 2(x? +x) f(x) = s l);

Vx>-1If f(0) =5, then f(x)is:

@ (3x+5).e"2 ®) 6x+5) x?
x+1 x+1 3
6x+5 2
(C) ( )'ex 5—6x ; xz
(x+1)2 @ x+1 ¢
8. The solution of the differenti i 2, &y 28 2 gi =
e differential equation 2x ya-=tan(x 'y %) -2xy “ given y(1) = 8 ¢
2
(@) sin(x?’y?)-1=0 (b) cos(§+x2y2)+x=0
s r 2 B 5
() sm(x. y %) =¥ (d) sin(x?y?) =X
9. The differential equation  whose general solution is given by
¥ =Cj cos(x+Cy) —Cqe™*C4 +Cg sin x, where C;,C,,...... ,C are constants is :
d*y d?%y
@ 2 -"Liy=0 ® dy dy &
4 ) =0
dx da; &3 ax? dx O
d’y d°%  dy
) =+—=+—=+y=0 (d) dy dy dy
3 D) +—=—=0
dx®  dx? dx &% a2 dx
10. If y =@ b d’y _,dy
y=e e solution of differential equation —= o2 45 +4y =0;then o is :
(@ o () 1 @ -1 d) 2

1/3 2
11. The order and degree of the differential equati d_y d%y
4 a‘l?n dx 4?‘;‘73( Oare a.and B, then the
value of (a +B)is : o

12. General solution of differential equation of f(x)d_ f£ (x) + f( Xy + £(x)
yis:

(c being arbitary constant.)

(@) y = f(x)+ce* ) ¥ =—f(x) + ce*

(@) y =~fx)+oe" ) @ y=c o)+ e
13. ’I'he order and degree respectively of the differential equation of all ta

x?=2yis:

(a) 1,2 ® 2,1

(© 1,1 @ 1,3

ngent lines to parabola



3 4
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14. The general solution of the differential equation % +x(x+y)=x(x+ y)a it

|
@ In (x+y +1)(x:y “Dl_x2.c ®) In| &HY +Dx+y-D|_ 2 ¢
(x+y) (x+y)?
x+y+Dx+y-1 -
© 2In Yy 2)’ ) 3240 @ ln(x+y+1)(x+_y 1) x4 C
(x+y) (x+y)?
(where C is arbitrary constant.)
15. The general solution of % =2y tanx+tan® xis :
in 2x in 2x
(@) yeos?x=2-TX ¢ 8y B0
y 2 2 (b) ysec®x & +C
2x in 2x
o yecos?x=X_S8X ¢ -
© vy 2 7 + (d) ycos”x 5 5 +C
(where C is an arbitrary constant.)
2
16. The solution of differential equation % = %, y(0) =3and y'(0) = 2:
(a) is a periodic function (b) approaches to zero as x — —©
() has an asymptote parallel to x-axis (d) has an asymptote parallel to y-axis

2
17. The solution of the differential equation (% + l)jx—}z' = Zx(%) under the conditions y(0) =1

and y'(0) =3,is :
(a) y=x2+3X+1 (b) y=x3+3x+1

(© y=x*+3x+1 @ y=3tan‘1x+x2+1

18. The differential equation of the family of curves cy 2 = 2x + ¢ (where c is an arbitrary constant.)

is: :
a G d i
xdy— g—- =g.xﬂ+1 (c) 2=w_y.+1 (d) 2=2.yy+1
W g = ® (%) " Y, dx s
. . dy |1 1 o
19. The solution of the equanona+;tany-?tany siny is :

() 2x =coty (1+2cx?)
(d) 2xsiny =1-2cx?
—Jx?+y2dx=0is:

(a) 2y =siny (1-20x?)
(©) 2x=siny(1-2x?)
20. Solution of the differential equation xdy — ydx

@ y-yx*+y?=c? ®) y+yx+y’=ex

(© x-yx*+y?=cx? @ y+yxP+y?=c?
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. h that f(1)=1 and
21. Let f(x) be differentiable function on the interval (0, ®) suc
3 3 S
1im{M] adigts 0, then f(x)is:
t—ox tz = x2 2 '
3 1 3x
1 3x2 3 x3 1 3x (d) A W
") R T e . A ©) —Ar== 3 4
B e ® =t 4 4 b e

22. The population p(¢t) at time ‘t” of a certain mouse species satisfies the differentia equa.mon
dit p(t) = 0.5 p(¢t) - 450. If p(0) = 850, then the time at which the population becomes zerois:
@ %m 18 ®) In18 (© 2In18 @ In9

3,

23. The solution of the differential equation sin 2y % +2tanxcos’y = 2secxcos” y is :
(where C is arbitrary constant)

(a) cosysecx=tanx+C (b) secycosx=tanx+C
(c) secysecx=tanx+C (d) tanysecx =secx+C
24. The solution of the differential equation % =(4x+y+1)?is:
(where C is arbitrary constant)
(@) 4x+y+1=2tan(2x+y +C) (b) 4x+y+1=2tan(x+2y +C)
() 4x+y+1=2tan(2y +C) (d) 4x+y+1=2tan(2x+C)

25. If a curve is such that line joining origin to any point P(x, y) on the curve and the line parallel
to y-axis through P are equally inclined to tangent to curve at P, then the differential equation
of the curve is :

dy)* . dy ) g
(@) x[——] -2y —=x (b) x(— &
dx dx B TR
dy 3 dy _ dy 2 d
@ y(g) -5 O 5[] -2 -
; 2 ; . dy y
" = satisfy the differential equation - 4+ £ _ ,.2. :
26. If y = f(x) satisfy uation & e+ = X5 () =1; then value of £(3) equals
a) 7 (b) 5 c
( ol 5y @B @ 27
ety = dXX = 2y -

27. Lety = f(x)an ydx 2y —x? f(1) =1then the possible value of % f(3) equals :

(@ 9 (b) 4 (© 3

d 2




: d o :
1. Let y = f(x) be a real valued function satisfying xaxz =x?+y-2,f(1) =1 then:

(@ f(x)is minimum at x =1 (b) f(x)is maximum at x =1
(© f(@)=5 d f(2=3
2. Solution of differential equation x cos x(%) +y(xsinx+cosx) =1is:
(@) xy =sinx+ccosx (b) xysecx=tanx+c
() xy +sinx+ccosx=0 (d) None of these

(where C is an arbitrary constant.)
3. If a differentiable function satisfies (x - y) f(x + y) = (x + y) f(x —y) = 2(x%y -y 3)V x,y €R
and f(1) = 2, then :
(a) f(x) must be polynomial function () f(3) =12
(© f(0=0 (d f(3)=13
4. A function y = f(x) satisfies the differential equation
f(x)sin 2x — cosx + (1 + sin? x) f'(x)=0

with f(0) = 0. The value of f(g) equals to :
2 3 1 4
= b) = =
(@ - (b} = (© : (d) s
5. Solution of the differential equation (2 + 2x\[y) ydx + (x2.[y + 2)x dy =0 is/are :
@ x(x2Jy +5)=c ' ®) xy(x%y +3)=c¢
© w*x+3)=c @ x(y2Vx+5)=c¢

. : . d .
6. If y(x) satisfies the differential equatlonay =sin2x + 3y cot x and y (g) = 2then which of the

following statement(s) is/are correct ?

@ y(EJ=o ®) y,(g _9-342
n/2
(¢) y(x)increases in the interval (d) J‘ Y0 de = 5

W ‘ ) (@) (b) (a, ©)
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@ Bxercise-3 : Comprehension Type Problems /- g -

Paragraph for Question Nos. 1 to 2

X

A differentiable function y = g(x) satisfies I(x -t+1)g(t)dt = xt+x%:vx20

0
1. y = g(x) satisfies the differential equation :
d
(a) Ey—y=12x2+2 (b) +2_y =12x2+2
dy _...2
(c) dx+y-12x +2 (d) +_y 12x+ 2
2. The value of g(0) equals to :
(@ 0 ®) 1 (© e? (d) Data insufficient

Paragraph for Question Nos. 3 to 5
Suppose f and g are differentiable functions such that xg( f(x)) f(g(x))g'(x) = f(g(x)

2'(f(x)) f'(x) ¥ x e Rand f is positive, g is positive V x € R. Also jf(g(t))dt = —(l -2

VxR g(f(©) =1and i) =ES D v e k.

fg(x))
3. The graph of y = h(x) is symmetric with respect to line :
(@ x=-1 () x=0 © x=1 (d x=2
4. The value of f(g(0)) +g(f(0))is equalto:
(@ 1 (b) 2 (© 3 @ 4
5. The largest possible value of h(x)Vx eRis:
@ 1 ®) e © e @ e?

Paragraph for Question Nos. 6to 8

Given a function ‘g’ which has a derivative g'(x) for every real x and which satisfy
g'(0) = 2and g(x +y) =e”g(x) + g (y) for all xand y.

6. The function g(x)is :
(a) x(2+xe) (b) x(e* +1) (c) 2xe* (d) x+In(x+1)
7. The range of function g(x) is :

2 © [—— oo) ) [0,)
(a) R (b) [ s w)
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8. The value of lim' g(x)is:

X —=00

(@ o ®) 1 © 2 (d) Does not exist

_Lanswers| e
1] 2|@| 8lo| 4®| 50| 6@ EEI @ |




Ditferennial Equations

¥ Exercise-4 : Matching Type Problems

1.
\ Column-| (Differential equaﬁon)\ \ Column-ll Solution (Integral curves) |
A) y__\.ﬂ=y2+§ (P) y=Ax?+Ax+A;
dx dx | ;
(B) (2\'—10_\’3)£+y=0 :(Q)}x2y2+1=0'
dx , ,
N3y d3y) R (x+DA-y)=cy
© (Q)d—-‘-s‘“, -0 had
dx d_\'3 dx* i :
M) Fy?-1dy+2xy3dx=0 [(8)  x=Ay?+Ayy +A;
, (T) lxyz =2yS+c
2.
A Column-l A N Column-Il f
Solution of differential equation () i Y22 +14+ce5) =1
() [3x%y + 2y —e¥ (1 + x)]dx + (x3 + x2)dy =0is : i ';
Solution of differental equation Q) 1 (x2+x3)y —xe* =¢
i _)'d.\'-.\dy—B.\)'zexzd.\‘=0is: ’ |
Solution of differential equation (R) E x 3 e e :
A | 2
(© dy —xy(xPy? -Dis: y ‘
~dx |
' Solution of differential equation s [1_, gy Y2 |
@) dy 2.3, )=1is: |
| = (x +xy)=1is: ‘
L dx 4 | E
M 3=1—y2+ce‘y’2 |
X |
{ |
(where c is arbitrary constant). . ; |
/ -
s 7 | Answers | i3

l.'A—>R; B-»T; C-»S; D>Q
2. A-»Q; B»R; CoP; D5S




1. Find the value of | a| for which the area of triangle included between the coordinate axes and
any tangent to the curve x®y = A% is constant (where A is constant.).

e
2. Let y = f(x) satisfies the differential equation xy(1 + y)dx =dy. If f(0) =1and f(2) = k-e?

then find the value of k.
2

3. If y2 = 3cos? x + 2sin? x, then the value of y* + y 3 %is

4. Let f(x) be a differentiable function in[-1, «)and f(0) = 1 such that

2 _ 2 _
Lim - fix+ D~ (e +1)°f¢) =1. Find the value of Lim—-ln(f (x))—In 2.
t—x+1 f@®)-f(x+1) x-l x-1
5. Let y =(asinx + (b + c) cosx)e**?, where q,b,c and d are parameters represent a family of

curves, then differential equation for the given family of curves is given by y" —ay' + By =0,
thena +p =

e2

6. Let y = f(x) satisfies the differential equation xy(1+y)dx=dy.If f(0) =1and f(2) = =
k-e

then find the value of k.
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. 2 Exercise-1 : Single Choice Problems

1.

60

Sum of values of x and y satisfying the equation 3* —4” =77; 3%/2-27 =7is:

(a) 2 ()3 (©) 4 (V)
3 3
If f(x) = [ (x—a;) + Y a; -3x where q; <a;,; fori =1, 2, then f(x) =0Ohas:
i=1 i=l
(a) only one distinct real root (b) exactly two distinct real roots
(c) exactly 3 distinct real roots (d) 3 equal real roots

2

Complete set of real values of ‘a’ for which the equation x* -2ax? + x+ a®* —a = Ohas all its

roots real :

(@) [:—:, OOJ (®) [1, ) (c) [2 =) (d) [0, )

The cubic polynomial with leading coefficient unity all whose roots are 3 units less than the
roots of the equation x3 —=3x2 —4x +12=0is denoted as f(x), then f'(x) is equal to:

(@ 3x?-12x+5 () 3x*+12x+5 (9 3x2+12x-5  (d) 3x%-12x-5

The set of values of k (k € R) for which the equation x? — 4| x|+ 3| k-1|= Owill have exactly

four real roots, is :

(@ (-2, 9 (b) (-4, 4 (© (-4 2) d) (-1, 0)
s i ; 3 X 1,

The number of integers satisfying the inequality v < o is :

() 7 (b) 8 (© 9 d) 3

The product of uncommon real roots of the two polynomials p (x) = x* + 2x3 —8x% - 6x + 15
and g(x) = x* + 4x? - x -10is:

(a) 4 (b) 6 () 8 (d) 12

If M,A2 0> Ap) are two values of A for which the expression
f(x, y)=x? +hxy +y? -5x-Ty +6 canbe resolved as a product of two linear factors, then

the value of 3 + 2A; is:
(@ 5 (b) 10 (c) 15 (d) 20
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9. Leta, Bbe the roots of the quadratic equation ax? + bx + ¢ = 0, then the roots of the equation
a(x+1)?+b(x+1)(x-2)+c(x-2) = Oare :
201 -1
(@) 20+1 B+1 o212
a-1" B-1 a+l B+1
1 B+1 20+3 2B+3
(g 2= BEL e
) a-2"g-2 @ a-1" p-1
10. If a, beR distdnct numbers satisfying |a—1|+|b-1|=|a|+|b| =|a+1|+|b+1|, then the
minimum value of |a - b| is :
(@ 3 ®) 0 © 1 (d 2
11. The smallest positive integer p for which expression x? — 2px + 3p + 4is negative for atleast
one real xis :
(@ 3 (b) 4 (© 5 (@6
2
12. For x eR, the expression X Fa¥te can take all real values if c e:
X“+4x+3c
(@ (1,2) (b) [0, 1]
© O 1 d (-1, 0)
13. If 2 lies between the roots of the equation t2—mt+2=0 , (m €R) then the value of
( 3]x| J’" -
9+ x?
(where [] denotes greatest integer function)
(@ o0 () 1 (c) 8 (d) 27
14. The number of integral roots of the equation x® - 24x7 —18y5 . 39%% 11158 = Ois :
(@ o0 (b) 2 (© 4 ) 6
15. If the value of m* +i4 =119, then the value of |m3 — 1 | _
m m3
(@) 11 (b) 18 , () 24 (@) 36
. 2 _
16. If the equation ax” +2bx+c=0and ax“+2x+b =0, q » 0 b s, have s comifhion SO
then their other roots are the roots of the quadratic equation:
(@) a®x(x+1)+4bc =0 () a®x(x+1)+8bc =0
(©) a’x(x+2)+8bc=0 () a®x(1+ 2x) + 8be = o
17. Ifcos a,- cospand f:ocsly ar;. the roots o.ftl;e equation 9x3 —g9y2 _ x+1=0; q, ye[0, njthen
Fhe radius of the circle whose centre is (Za, X cos o) and passing through (2 sin -1 Ctan/4), 4
is:
(a) 2 () 3 (C)z 4 s
18. For real values of x, the value of expression w .

X2+4x+2
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19.

20.

21.

22.

23.

25‘

26.

27.

(a) lies between -17 and -3
(c) lies between 3 and 17

(b) does not lie between —17 and -3
(d) does not lie between 3 and 17

x+3 1
2 hold isfying:
e olds for all x satisfying:
(@ -2<x<lorx>4 (b) -1<x<2orx>4
(© x<-lor2<x<4 (d) x>-lor2<x<4
If x = 4+ 3i (where i = /~1), then the value of x® — 4x2 —7x + 12 equals:
(a) -88 , (b) 48 + 36i (c) —256+12i (d) -84
xX“+x-1
Let f(x) = zgx, then the largest value of f (x) Vx e[-1, 3] is:
X —-x+1
3 5 4
a) = 2 s
(@ 5 (b) = @1 (GY) 3
In above problem, the range of fx)vx e[-1, 1]is:
3 5 1
a) |=1.2 12 1 i3
@15 -1 3] ©[-1.1] @11
If the roots of the equation + L are equal in magnitude but opposite in sign, then
X+p X+q r
the product of the roots is:
2, .2 B2 (p*+4%
(@ -2(p”“+9%) ®) -(p* +4q) () —~~ (d -pq
If a root of the equation a;x® + b x +¢; =0 is the reciprocal of a root of the equation

ayx% +byx+c, =0, then:

@) (qaz —1¢3)? = (a1by —bc3) (azby ~byey)

(b) (qyay —byby)? =(a1by —byca)(azhy —bacy)

(©) (Bicy —byey)? =(ayby ~bycz) (aghy +byc)

(d) (bycy —bacy)? = (@ by +byco) (aghy —byey) >
If o # Bbut a? =5a-3and Bz = 5B — 3, then the equation with roots e B is:

3

a

(a) 3x2-25x+3=0 ®) x*+5x-3=0

(¢) x2-5x+3=0 (d) 3x2-19x+3=0

If the difference between the roots of x? + ax + b = Ois same as that of x2 + bx + a = O0,a#b,
then:

(@) a+b+4=0 (b)a+b-4=0 (c) a-b-4=0 d) a-b+4=0
Iftan®;; i =1, 2 3, 4are the roots of equation x* —x®sin 2+ x?2 cos2B - xcosp-sinf = 0,
then tan(8, + 6, + 03 +0,) =

(a) sinp (b) cosp (c) tanp (d) cotp
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Leta, b, ¢, d are positive real numbers such that—g + £ then the roots of the equation;
(@® +b2)x2 + 2x(ac + bd) + (c2 + d2) = O are:

(a) real and distinct (b) real and equal ‘
(c) imaginary (d) nothing can be said

If o, Bare the roots of ax? + bx + ¢ = 0, then the equation whose roots are 2+, 24p,is:
(@) ax? +x(4a-b)+4a-2b+c=0 (b) ax?+x(4a-b)+4a+2b+c=0

(© ax®+x(b-4a)+4a+2b+c=0 (d) ax? + x(b-4a)+4a-2b+c=0
Minimum possible number of positive root of the quadratic equation
xz‘(1+}\)x+l—2=0,leR:

(@) 2 (®) 0
@1 (d) can not be determined

Let a, Bbe real roots of the quadratic equation x2 + kx + (k% + 2k — 4) = 0, then the minimum |
value of a2 + B2 is equal to :

4 16 8
(@ 12 ® &% (@ 5
Polynomial P (x)=x? —ax+5 and Q(x) = 2x3 + 5x —(a - 3) when divided by x -2 have
same remainders, then ‘a’ is equal to:
(a) 10 (b) -10 (c) 20 (d) -20
If a and b are non-zero distinct roots of x2 + ax + b = 0, then the least value of x2 + ax+ bis
equal to :
(@ g (b) % (c —‘—3 @ 1
Let o,B be the roots of the equation ax®+bx+c=0. A root of the equation
a3x? +abex+c3 =0is :
(@) a+B ®) a?+p © a?-p ) o2
Let a, b, c be the lengthszof the sides of a triangle (no two of them are equal) and k € R. If the
roots of the equation x“ + 2(a + b + ¢)x + 6k(ab + bc + ca) = 0are real, then:

2
(a)k<§ (b)k>§ © k>1 (d)k<%

Root(s) of the equation 9x” -18]x|+5=0 belonging to the domain of definition of the
function f(x) = log(x? - x —2)is/are:

5 = 5 1 =

= ®»3,1 - .
NN '3 ©3 @
If B+ cos? a,B+ sin? a are the roots ofx2+:)1,x+c=oand i » T

+C e

roots of x2 + 2Bx +C =0, then: Y+cos® a, y+sin® o ar
@b-B=c-C  ®b*-B'=c-C (@ b2-B2_ 4oy o) ap?_ptymcC



'Q»uadraticEéua}i‘bns. AR SRR 151

38. Minimum value of | x - p|+|x -15|+|x-p-15|.If p<x<15and 0 < p <15:

39.

40.

41.

42,

43.

45.

46.

47.

48.

(a) 30 (b) 15 (c) 10 (do

If the quadratic equation 4x2 — 2x —m = Oand 4p(q- r)x2-2q(r-p)x+r(p—q)=0havea
common root such that second equation has equal roots then the value of m will be :

(@) 0 )1 (© 2 (d) 3

The range of k for which the inequality k cos? x -k cosx +1 2 0Vx (o0, ) is :

@ k> ®) k>4 © -L<kss @ 3 <kss
1+a 1+B 1+y
1-a’1-B’1-y

cubic equation 3x3 —2x + 5= 0, then the number of negative real roots of the equation

f(x)=0is:

If

are roots of the cubic equation f(x) = Owhere a, B, y are the roots of the

@o )1 (0 2 d) 3

The sum of all integral values of A for which (A2 + A—2)x% + (A+2)x <1Vx €R, is:

(@ -1 () -3 ©0 (d -2
(@+1D?+@E+D*+ ¢+ D>+ (E+1)* _

If o, B, v, 5€ R satisfy 4

a+B+y+6

If biquadratic equation agx* + @ x3 + a;x? + azx + a4 = 0has the roots

(a+1—1} (B+l—1} (y+1—1} [8+l—1).Then the value of a, /ay is :
B Y ) a

(@) 4 (b) -4 (© 6 (d) none of these

If the complete set of value of x satisfying | x —1|+| x — 2| +| x = 3|2 6 is (~o, a] U [b, ), then
a+b=:

(@) 2 () 3 (©) 6 ) 4

If exactly one root of the quadratic equation x% —(a+1)x + 2a = Olies in the interval 0, 3),
then the set of value ‘a’ is given by:

(@) (—e, 0)U(6, ») (b) (=, 0] U (6, )
(©) (—o0, 0] U[6, ) @ (o, 6)

The condition that the root of x> + pr2 +3gx+r=0arein H.P. is :
(a) 2p® -3pgr+r?=0 (b) 3p® —2pgr + p% =0
(© 2% -3pgr+r?=0 (d) r3 -3pgr+2¢® =0

If x is real and 4y 2 + 4xy + x + 6 = 0, then the complete set of values of x for which y is real,
is:

(@ x<-2orx23 (b) x<2orx23 () x<-3orx22 (d)-3<x<2

The solution of the equation log - (3-2x) <log gl (2x-1)is:

(a) (1/2; 1) (b) (_wx 1)

(© @/2, 3) (d) (1, ©)-+2nm, neN
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49. If the roots o, B of the equation px? + gx + r = 0 are real anc; of °pp°$ltez sig; are: Be
are real coefficient), then the roots of the equation a (x -)* +B(x —a)* = ’
(a) positive (b) negative
(©) real and of opposite sign (d imagsmary 5 0
50. Leta,band c be three distinct real roots of the cubic x> + 2x“ —4x—-4=0.
1 .
If the equation x* + gx? + rx + s = Ohas roots LS %and o then the value of (q + 1+ 5)is equal
a
to: y
3 ! L @ =
(@ 2 (b) s (© p 6
S1. Solution set of the inequality, 2 - log,(x? + 3x) > Ois :
@41 )[4, -3)u(0 1] () (0, -3)u(l, =) (d) (-, -4 U[L, x)
52. For what least integral ‘k’is the quadratic trinomial (k - 2) x? + 8x + (k + 4) is positive for all
real values of x ?
(@ k=4 () k=5 (©) k=3 (d k=6
53. If roots of the equation (m-2)x? -(8-2m)x—(8-3m) =0 are opposite in sign, then
number of integral values(s) of mis/are :
(@ o0 (b) 1 (©) 2 (d) more than 2
2, .
54. Iflogge [log 6[ X :: J] < 0, then complete set of value of ‘ X’ is :
x
(@ (4, -3)u (8 x) () (=0, -3) U(8 x)
(c) (8 ) (d) None of these
55. Two different real numbers o and § are the roots of the quadratic equation ax? + ¢ = Q with
a,c # 0 thena’ +[33 is :
@) a () -c @0 @ -1
. L . 2
56. The least l'ntegral value of ‘k’ for which (k -1)x? - (k + Dx+ (k +1) is positive for all real
value of x is:
(@)1 (®) 2 (© 3 ) 4
57. If (-2 7)is the highest point on the graph of Y =-2x2 _4qy Sk thien Jo ifuals:
(a) 31 () 11 (© -1 @
58. If a+b+c=0 a,b,ceQ then roots f -1/3 ‘
(b+c—a)x2+(c+a—b)x+(a+b—c)=oare: ° the equation
(a) rational (b) irrational (c) imagj
na
59. If two roots of x* —ax? + bx - ¢ = O are equal in magngimdryb ((_i) nane of these
(@ a+bc=0 (®) a2 < . © PUt opposite in sign. Then:

e @a-bscog
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

If o and B are the real roots of x2 + px+q =0and at, B4 are the roots of x2 —rx + s = 0. Then
the equation x? —4qx + 2g% —r = O has always (@ # B, p = 0,p, ¢ T, s €R):

(& ~m= positive and one negative root (b) two positive roots
(c) two negative roots (d) can’t say anything
If x* + px + 1is a factor of ax® + bx + ¢, then:
(@ a*+c?=-ab () a®+c?=ab © a?-c2=ab ' (d)a*-c?=-ab
A B
In a AABC tan—, tan—, tang are in H.P., then the value of coté cotg is:
: 2 2 2 2 2
(@ 3 ®) 2 © 1 @ 3

Let f(x) =10—-|x - 10| Vx €[-9, 9], if M and m be the maximum and minimum value of f(x)
respectively, then :

@ M+m=0 (b) 2M + m =-9 © 2M+m=7 @M+m=7
Solution of the quadratic equation (3| x|-3)? =| x|+ 7 , which belongs to the domain of the

function y =+/(x-4)x is :

1 1 1 1
(@) +=, +2 =8 P d) -=, 8
9 (b 9 (©) -2 9 (d) 5
Number of real solutions of the equation x? + 3| x|+ 2 = Ois :
(@ o0 () 1 () 2 (@ 4
If the roots of equation x2 —bx + ¢ = 0 be two consecutive integers, then b% — 4¢ =
(a 3 (b) -2 (© 1 @ 2
2
If x is real, then maximum value of w is :
3x“+9x+7
17 1
b) 1 c) — d) =
(a) 41 (b) (© 7 (d) y
2
If-uwl <6, x eRthen:
2x+3
(a) xe(—oo, —%)U(ll,w) (b) x e(-0, —1) U (11, »)
© x e(-%,—lj (d x e(—w, —%)u(—l, 11)
-2,
If x is real, then range of ':73:); T is :
2 3 -2
{2 B—12 (© (a0, ) dR- _}
@ R {5} ® {7} (@ {5
X+2

Let A denotes the set of values of x for which < 0and B denotes the set of values of x for

x p—
which x2 —ax —4 < 0. If B is the subset of A, then a CAN NOT take the integral value :
(a) O b1 (c) 2 () 3
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71. If the quadratic polynomial P(x) =(p - 3)x? - 2px + 3p — 6 ranges from [0, o) for every x €R,
then the value of p can be :
(@ 3 ) 4 (© 6 @7
72. If graph of the quadratic y = ax? + bx + c is given below :
y
/ °\
then :
(@ a<0b>0c>0 () a<0, b>0c<0
(©) a<0, b<0,c>0 (da<0b<0c<0
73. If quadratic equation ax? + bx + ¢ = 0 does not have real roots, then which of the following
may be false : ,
(@) a(a-b+c)>0 ) cla-b+c)>0
() b(a-b+c)>0 (d (@a+b+c)(a-b+c)>0
74. Minimum value of y = x? —=3x+ 5, x €[4, 1]is :
a) 3 ® © 0 ) 9
-75. If 3x? -17x+10=0and x? - 5x + m = 0 has a common root, then sum of all possible real
values of ‘m’is :
26 29 26
0 -— c) — d) &=
@ (b) 5 (© 5 (d) S
76. For real numbers x and y, if x? + xy —y 2 +2x-y +1=0, then:
(a) y cannotbe between 0 andg (b) y can not be between — & and 8
5 5
8
(c) y can not be between .- and O (d) y can not be betwesn _1_6 and 0
5
77. 1f3x* - 6x7 + kx? - 8x - 12is divisible by x - 3, then it s also divisible by :
(a) 3x* -4 () 3x% +4
(© 3x%+x (d) 3x2% -x
78. The complete set of values of aso that equation sin* x + asin® x + 4 = O has a —
root is :
(@) (=, -5] (b) (~e, 41 U[4, w)
(©) (=, -4 (d) [4, )
79. Let rst be the roots of the equation 3 ., @x? 4 bx 4 c R

(rs)? + (st)? + (rt)? =b® —kac, then k =
@ o ©3 @ 4
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

If the roots (2>f the cubic x3 + ax? + bx + ¢ = Oare three consecutive positive integers, then the

value of -2 — =
b+1
(@) 1 ®) 2 © 3 @ 4

Let ‘k’ be a real number. The minimum number of distinct real roots possible of the equation
Bx? +kx+3)(x2 + kx-1)=0is:

@ o ®) 2 © 3 ) 4
3
If r and s are variables satisfying the equation . + l The value of (f) is equal to :
r+s r s s
ke ®) -1
(03 (d) not possible to determine

Let f(x)=x2%+ax+b. If the maximum and the minimum values of f(x) are 3 and 2
respectively for 0 < x < 2, then the possible ordered pair of (a, b) is :

(@ (-2, 3) ®) (-3/2, 2) © (=52, 3) @ (=52, 2)
The roots of the equation | x? — x — 6|= x + 2 are given by :
(a) _2) 2) 4 Cb) O) 1) 4 (C) _2) 1) 4 (d) 0) 2, 4

If a, b, c be the sides of AABC and equations ax? +bx+c =0and 5x2 +12x + 13 = 0 have a
common root, then ZC is :

(a) 60° (b) 90° (c) 120° (d) 45°

If o, B and y are three real roots of the equation x3 —6x2 + 5x-1=0, then the value of
ot +B4 +ytis:

(a) 250 (b) 650 (c) 150 (d) 950

If one of the roots of the equation 2x2 —6x+k=0is & k)

, then the value of o and k are :

(@ a=3 k=8 @)a=%,k=w (© a=-3 k=-17 () a=3 k=17
Let x; and X, be the real roots of the equation x2 —(k-2)x + (k2 + 3k +5) = 0, then the
maximum value of x + x3is:

50
(a) 19 (b) 18 (€ =5 (d) non-existent

The complete set of values of ‘a’ for which the inequality (a -1) x? —(a+1)x+ (a—-1) > Ois
true for all x > 2.

@ (; 1] ®) (=0, 1) © (-oo. g] ) E ooj

If a, p be the roots of 4x2 -17x+A =0, L eR such that 1 <a <2 and 2 <B <3, then the
number of integral values of A is :

(@) 1 () 2 (© 3 (d) 4
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91. Assume that p is a real number. In order of 3x+3p+1 -¥x =1to have real solutions, it is
necessary that:
(@) p21/4 ®) p2-1/4 © p2Y3 G pe-Hd
92. If a, B are the roots of the quadratic equation
x2 _(3+ ovlog23 _3\/'°332)x_2(31°832 _29823) _ 0 then the value of a?+aB+p? is
equal to :
@ 3 M) 5 © 7 (@ 11
93. The minimum value of f(x, y)=x?-4x+y?+6y when x and y are subjected to the
restrictions 0< x <land 0<y <1, is :
(@) -1 ) -2 (© -3 (d -5
94. The expression ax? + 2bx + ¢, where ‘d’ is non-zero real number, has same sign as that of ‘a’
for every real value of x, then roots of quadratic equationax? + (b—c) x—2b—c—a = 0, are:
(a) real and equal (b) real and unequal
(c) non-real having positive real part (d) non-real having negative real part
95. Leta, bandcbetherootsof x3 —x+1 = 0, then the '.'alueof( L + . + L )equals to:
a+l b+1 c+1
(@ 1 by ~1 (© 2 (d -2
96. The number of integral values of k for which the inequality
x% —2(4k ~1) x + 15k® - 2k —7 > O holds for all x € R is :
@ 2 ()3 (©) 4 (d) infinite
97. The number of integral values which can be taken by the expression,
x3 -1 .
f(x) = 5 forx eR,is:
(x-1) (x*-x+1)
(a) 1 (b) 2 (© 3 (d) infinite
2
98. The complete set of values of m for which the inequality 2 S > ~1is satisfied Vx e R
X“+mx+4 ’
is :
(@) m=0 () -1<m<1 (© -2<m<2 d -4<m<4
99. The complete set of values of a for which the roots of the equation x? — 2la+1|x+1=0are
real is given by :
(@) (—0,—2] V[0, ) (b) (~o, ~1] [0, )
(©) (—o0, —1]U[], ) (d) (~0, 2] U[1, )
5 drati olynomials d
100. The quadratic polyn efined on real coefficients

P(x) = ayx? + 2B x + 1, Q(X) = apx” + 2b,x + €2 P(x) and Q(x) both take positive values
Vx e R.If f(x) = alazx2 +bybyx + ¢ ¢y, then :

(a) f(x)<0VxeR

(b) f(x)>0VxeR
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101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

(©) f(x)takes both positive and negative values

(d) Nothing can be said about f(x)

If the equation x 241 4+3cos (ax + b) = 2x has a solution then a possible value of (a+b)
equals

& z . &
(@ 2 (b) 5 © s (d) =

Let a, Bbe the roots of x —4x + A = 0and Y, 8 be the roots of x2 —36x + B =0.If o, B, 7, 5form
an increasing G.P. and A® = B then the value of ‘t’ equals

(a) 4 ®) 5 () 6 @ 8
How many roots does the following equation possess 3% (| 2—|x[) =1 ?
(@ 2 () 3 (© 4 (d 6

If coto equals the integral solution of inequality 4x2 —16x + 15 < 0 and sin B equals to the
slope of the bisector of the first quadrant, then sin (a + B) sin (o — ) is equal to :

S . 2
@ -2 ®) - @ % 3

Consider the functions f; (x) = x and f,(x) = 2+log, x, x > 0, where e is the base of natural
logarithm. The graphs of the functions intersect :

(a) once in (0, 1) and never in (1, ) (b) once in (0, 1) and once in (ez, ©)
(¢) once in (0, 1) and once in (e, e*) (d) more than twice in (0, o)
The sum of all the real roots of equation "
x*-3x3 -2x%-3x+1=0s:
(@1 (b) 2 (© 3 ) 4
Ifa, B (o <P) are the real roots of the equation x% —(k+4)x+k*-12 = Osuch that 4 ¢ (a, B)
; then the number of integral values of k equal to :
(@ 4 ()5 (©) 6 @ 7
Let a, B be real roots of the quadratic equation x? + kx + (k? + 2k - 4) = 0, then the maximum
value of (a? +B?) is equal to :

@ 9 (b) 10 (© 11 d 12
Let f(x) = a* —xIna, a > 1. Then the complete set of real values of x for which f'(x) > 0is :
(a) (1, ) (b) (-1, ) (© (0, ) @ (1)
a c
Ifa b and c are the roots of the equation x3+2x2+1= O find|b ¢ al
c ab
(a) 8 (b) -8 (© 0 d) 2

Let o, are the two real roots of equation x2+px+q=0p,qeR, q # 0. If the quadratic

equation g(x) = 0 has two roots a + l,B +% such that sum of roots is equal to product of
a

roots, then the complete range of q is :
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1 1 1 (d) (—oo, lJ U (3,0)
@bﬂ @Gﬂ wbﬂ 3
112. If the equation In (x2 + 5x) —In (x + a + 3) = O has exactly one solution for x, then number of
integers in the range of a is :
(@) 4 ®) 5 © 6 @7
113. Let f(x)=x%+ iz G2 2, then minimum value of f(x)is :
X X
(@) -2 (®) -8 (©) -9 (d) -12
114. If x% + bx + bis a factor of x3 + 2x2 + 2x +c(c # 0), then b —cis :
(@ 2 ) -1 ©0 (d -2
115. Ifroots of x® + 2x? +1 = Oare o, B and y, then the value of (a.p)® + BN° + (@), is:
(@ -11 M) 3 (© 0 d -2
116. How many roots does the following equation possess 3kl [2-[x|])=17?
(@) 2 ()3 (c) 4 (d 6
117. The sum of all the real roots of equation x* - 3x® —-2x? -3x+1=0is :
@1 (b) 2 (c) 3 @ 4
118. If o and P are the roots of the quadratic equation 4x2 +2x-1=0 then the value of
i (a” +BM)is:
r=1
(a) 2 (b) 3 (c) 6 @o
119. The number of value(s) of x satisfying the equation (2011)* +(2012)* + (2013)* — (2014
=0Qis/are:
(a) exactly 2 (b) exactly 1 (c) morethanone  (d) 0
120. Ifo,B (o <p)are the real roots of the equation x2 — (k + 4) x + k2 —12 = Osuch that 4 ¢(a, B);
then the number of integral values of k equals to :
(a) 4 (b) 5 () 6 d) 7
121. Let a,Bbe real roots of the quadratic equation x2 + kx + (k% + 2k — 4) = 0, then the maximum
value of (a2 +p?)is equal to :
(@) 9 - (b) 10 (© 1 @ 12
122. The exhaustive set of values of a for which inequation (q - Dx? ~(a+ Dx+a-1>0is true
Vx22
7 3
@ (== 1) L [E’ 00) © [77" °°) (d) None of these
123. If the equation x2+ax+12=0,x% +bx +15 =0and x2 o

)x +36 =0 have
positive root, then b —2a is equal to. a common

@ N e (d) 22
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124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

The equation e*i"* —¢=5INX _ 4 _ g pas

(a) infinite number of real roots (b) no real root
(c) exactly one real root (d) exactly four real roots
The difference between the maximum and minimum value of the function
f(x) =3sin* x - cos® xis :
3 5
(a) 2 (b) 3 (© 3 (d 4

If o, B are the roots of x% —-3x+ A =0 (» eR)and a <1 <p, then the true set of values of 7.
equals :

(@ A 6(2,%] (b) A e(—oo,%] (© 2 e(2,») (d 7 e(-=,2)

If 2x2+5x+7=0 and ax?+ bx+c =0 have at least one root common such that
a;bjc e {1, 2500 ,100}, then the difference between the maximum and minimum values of
a+b+cis:

(a) 196 (b) 284 (c) 182 (d) 126

Two particles, A and B, are in motion in the xy-plane. Their co-ordinates at each instant of
time t(t > 0) are given by x4 =t, y, =2t, xg =1—t and yg =t. The minimum distance
between particles A and B is :

(a) l (b) 7_— (©1 (@ E

Ifa:thnd the equanonax2+bx+c—0has two roots o and B such that @ < -3 and B > 2,

which of the following is always true ?

(a) ala+|b|+c)>0 (b) ala+|b|+¢) <0
(¢) 9a-3b+c>0 (d) (9a-3b+c)(4a+2b+c)<0
The number of negative real roots of the equation (x? + 5x)? - 24 = 2(x2 + 5x) is :
(@) 4 (b) 3 (@ 2 @ 1
The number of real values of x satisfying the equation 3| x - 2|+|1-5x|+ 4|3x + 1|=13 s :
(@ 1 () 4 (© 2 @ 3
If 10g o5y Sin x 2 2and 0 < x < 3n then sin x lies in the interval
- J5-1 1
@ [ng : ’ 1] (b) [0 (© |:§’ 1] (d) none of these

Let f(x) = x2 + bx + ¢, minimum value of f(x) is -5, then absolute value of the difference of
the roots of f(x)is:

(@ 5 (b) V20
(c) V15 (d) Can’t be determined

Sum of all the solutions of the equation | x — 3|+|x + 5|=7x, is :
6 8 58 8
S (b) = b 7 )
i 7 7 (© 63 @ 45
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135. Let f(x)=x2 + iz —6x _6 + 2, then minimum value of f(x)is:
x x
(@) -2 (b) -8 (©) -9 (d) -12 .
136. Ifa+b+c=1a%2+b2+c2=9anda’ +b% +c° =1,thenthevalueof—§+3+zis :
2
@ 3 (b) 5 (© 6 @1
137. If roots of x® + 2x% + 1= Oare a,pand y, then the value of (oB)° + ®By)® + (o), is:
(@ -11 (b) 3 (© 0 (d) -2
138. If x® + bx + bis a factor of x> + 2x2 + 2x+ ¢ (c # 0), then b—c s :
(a) 2 (b) -1 (© 0 (d) -2
139. The graph of quadratic polynomical f(x) = ax? + bx + ¢ is shown below
A
/ -1 1 B\
c
(@) EIB‘“|<-2 () f(x)>0vVx>B (c) ac>0 () £s—1
a
2 —
140. If f(x) = XTﬂ’ then complete solution of 0 < f(x) <1, is :
x“+3x+4 ’
(a) (—o0, ) (b) (0,) (©) (-x,0) @ (0,1) U (2 )
141. If a,B,yare the roots of the equation x3+2¢2-x+1= 0, then value of (2-a)(2-B)(2-7)
is: 2+ a)(2+B)(2+7)’
(@ 5 (b) -5 (0) 10 @ 2
3
142. If o and B are roots of the quadratic equation x2 + 4x + 3 = th ’
=0, then the equati
are 2o. + Band o + 2B is : quation whose roots
(@) x2-12x+35=0 (b) x?+12x-33=0 2_
143. Ifab 1 disti ,© ¥7-12x-33=0 () x? +12x+35-0
. 1f a,b,c are real distinct numbers such that a® + b% + ¢3 = 3gbc. then th ) )
ax? + bx +c =0has ’ € quadratic equation
Real root:
(a) Real roots . (b) At least one negative root
(c) Both roots are negative (d) e ;
144. If the equation x% + ax+12=0,x% + bx+15=0 2 on real roots
and x” + (a+b) x + 36 = O have a common

positive root, then b —2a is equal to.
(a) -6 (b) 22
)6, () -22
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145.

146.

147.

148.

149.

150.

151.

152.

153.

Consider the equation x* —ax? + bx —¢ = 0, where a,b, ¢ are rational number, a # 1. It is

. . a+1
given that x;, x, and x; x, are the real roots of the equation. Then x; x, (—b_+zj =

@1 (b) 2 (c) 3 d 4
The exhaustive set of values of a for which inequation (a —1) x2-(a+1)x+a-120is true
Vx22.

@ (-»,1) (b) E,w) ©) B,oo] (d) None of these

The number of real solutions of the equation
x?-3|x|+2=0

(a) 2 (b) 4 (© 1 (@3
The equation e¥"* —¢~5"X _4 = O has

(a) infinite number of real roots (b) no real root

(c) exactly one real root (d) exactly four real roots

If a, B are the roots of the quadratic equation x2 — 2(1 - sin 26) x — 2c0s? 20 =0, (6 € R) then
the minimum value of (a2 + p2) is equal to :

(a) -4 (b) 8 () 0 2

If the equation |sin x|2+|sin x|+ b =0 has two distinct roots in [0, n]; then the number of
integers in the range of b is equals to :

@@ o 1 . (© 2 @3

If a # 0 and the equation ax? + bx + ¢ = 0 has two roots a and p such that a < -3 and B>2.
Which of the following is always true ?

(a) a(a+|b|+¢)>0 (b) a(a+|b|+¢) <0
(¢c) 9a-3b+c>0 (d) (9a-3b+c)(4a+2b+c)<0

If o,p are the roots of the quadratic equation x?+px+q=0and y,5 are the roots of
x2 + px—r =0then (a —y)(a -8)is equal to :

(@ q+r ®) g-r (©) -(q+r1) ) -(p+q+r)
Complete set of solution of logy /3 (22 —4%) > -2is :

(@) (—»,2) (b) (o0, 2++/13) (©) (2,) (d) None of these
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714 (@) | 724 (c) | 73 () | 74 () | 754 () | 76, (c)| 77.(b)| 78, (a)| 79.(b) | 80. (C) |
81) () | 82 (2) | 83, (a) | 84/ () | 85 (b) | 86/(b)| 87.(d)| 88/ (D) | 89 ()| 90) (v)
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101, (1) [102] ®) 103, (©) 104/ ©) 105/ (© |106.(d)| 107, () 108 (@) 109, (©) | 110/ (a)
111! (2) | 112] ) [118] (© 114 © 115, (b) 116, () | 117, @ 118, (@) 119 ) | 120] @) |
121, (d) | 122, (b) |1234 (0) 1@4. () (125, (d) [1264 (d) | 127 (c) 128 (b) 129, (b) | 130. ) :
131 (© | 132/ (v (133 () 134 () 135, (©) [136,(d) | 137 (b) [138, (c) 139 (a) | 140 (b)
141) &) | 142] (@ [143] @ [144] © [145] @) (146, (b) | 147 (b) 148 () 149 ()| 150] (©
151 ) | 152] (©) 153/ (@
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@ _Exercise-2 : One or V

1.

3.

9.

Let S is the set of all real x such that is positive, then S contains :

2x% +3x% + x

3 3 1 1 1
—00, = — i o S - d _’2
(a)( 0 2] (b)( G 2) (c)[ 2,0] ( )(2 J

If kx? —4x + 3k + 1 > 0 for atleast one x > 0, then if k € S, then S contains:

@ (1, ©) (®) (0, @) © (-1, @) ) ("%’ °°J

The equation | x? - x - 6| = x + 2 has:

(a) two positive roots (b) two real roots

(c) three real roots (d) four real roots

If the roots of the equation x? ~ax -b =0 (q, b € R)are both lying between -2and 2, then :
@ |a|<2—% (b)|a|>2—%

© |al<4 (d)|a|>%—2

Consider the equation in real number x and a real parameter A, |x -1|-|x - 2|+|x-4| =
Then for A > 1, the number of solutions, the equation can have is/are :

(@1 (b) 2 (©) 3 @) 4
If a and b are two distinct non-zero real numbers such thata -b = % = % - l, then :
(@ a>0 (b)a<0 () b<O db>0

Let f(x) = ax? +bx+¢, a>0and f(2-x) = f(2+ x)Vx €R and f(x) = 0 has 2 distinct real
roots, then which of the following is true ?

(a) Atleast one root must be positive

M) £(2) < f(0) > f(1)

(c) Minimum value of f(x) is negative

(d) Vertex of graph of y = f(x) lies in 3rd quadrat

In the above problem, if roots of equation f(x) = 0 are non-real complex, then which of the
following is false ?

@) f(x)= sin% must have 2 solutions

(b) 4a-2b+c <0
(c) Iflog ) f(3)is not defined, then f(x) 21V x eR
(d) All g, b, c are positive

If exactly two integers lie between the roots of equation x* +ax-1=0. Then integral
value(s) of ‘a’ is/are :

(a) -1 (b) -2 (@1 (d 2



Advanced Problems in Mathematics for JIE

164
10. If the minimum value of the quadratic expression y = ax? + bx + ¢ is negative attained at
negative value of x, then :
@ a>0 ®) b>0 © c>0 (4 D>0
(where D is discriminant)
11. The quadratic expression ax? + bx + ¢ > 0 V x € R, then:
(@) 13a-5b+2c>0 (b) 13a-b+2c>0
() ¢c>0,D<0 (d a+c>b,D<0
(where D is discriminant)
12. The possible positive integral value of ‘k’ for which 5x2 — 2kx + 1 < O has exactly one integral
solution may be divisible by :
(@ 2 ) 3 (©5 (d 7
13. Ifthe equation x? + px + ¢ = 0, the coefficient of x was incorrectly written as 17 instead of 13.
Then roots were found to be -2 and —15. The correct roots are :
(a) -1 (b) -3 (c) -5 (d) -10
14. If x2 -3x+2>0and x2 -3x-4<0,then:
(@) |x|<2 (b) 2<x<4 (© -1<x<1 d2<x<4
15. If 5% +(2V3)% -169 < 0is true for x lying in the interval :
(@) (-, 2) (b) (0, 2] (©) (2, ») d (0 4
16. Let f(x)= x2+ax+b and g(x)=x2+cx+d be two quadratic polynomials with real
coefficients and satisfy ac = 2(b + d). Then which of the following is (are) correct?
(a) Exactly one of either f(x) = 0or g (x) = 0 must have real roots.
(b) Atleast one of either f(x) = 0or g (x) = 0 must have real roots.
(c) Both f(x) =0and g (x) = 0 must have real roots.
(d) Both f(x) =0and g (x) = 0 must have imaginary roots.
, 1 . 1 P
17. The expression «E+ 1 «/x W= mplifies to :
(a)_z_if1<x<2 (b)iif1<x<2
3-x 2-x
zJJC__i : 24x -1,
() =2 if x»2 (d) - ifx>2
18. If all values of x which satisfies the inequality log ; /3) (x? 4+ 2px + p? +1) > Oalso satisfy the
inequality kx? + kx —k? < 0 for all real values of k, then all possible values of p lies in the
interval :
(a) [-1, 1] (b) [0, 1] (©) [0, 2 (d) [-2, 0]
19. Which of the following statement(s) is/are correct?

(a) The number of quadratic equations having real roots which remain unchanged even after
squaring their roots is 3.
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20.

21.

22.

23.

24,

25‘

26.

27.

(b) The number of solutions of the equation tan 20 + tan 30 = 0, in the interval [0, n] is equal
to 6.

2 3
2%  128x3 | —i"’——z equals 24,
Xg x% 4X1X3

(d) The locus of the mid-points of chords of the circle x* + y % —=2x -6y -1 =0, which are
passing through origin is x? + y2 - x -3y =0,

If (a, 0) is a point on a diameter inside the circle x2 + y2 =4 Then x? —4x -a* =0has:

(c) For Xy, x5, x3 >0, the minimum value of

(a) Exactly one real root in (-1, 0] (b) Exactly one real root in [2, 5]

(c) Distinct roots greater than -1 (d) Distinct roots less than 5

Let x2 -px+q=0wherep eR, q €R, pq # Ohave the roots a, psuch thata + 2 = 0, then:
(a) 2p* +q=0 () 2¢*+p=0 () q<0 dq>0

If abc are rational numbers (a>b>c>0) and quadratic equation
(a+b-2c)x? + (b +c—2a)x +(c +a-2b) = Ohas a root in the interval (=1, 0) then which of
the following statement(s) is/are correct ?

(@) a+c<2b

(b) both roots are rational

(¢) ax? + 2bx + ¢ = 0 have both roots negative

(d) cx? + 2bx + a = 0 have both roots negative

For the quadratic polynomial f(x) = 4x? - 8ax + q, the statements(s) which hold good is/are:
(a) There is only one integral ‘a’ for which f(x) is non-negative V x e R

(b) For a < 0, the number zero lies between the zeroes of the polynomial

(¢) f(x) = 0has two distinct solutions in (0, 1) for a e(-;-, ;)

(d) The minimum value of f(x) for minimum value of a for which f(x) is non-negative
VxeRis0

Given q, b, c are three distinct real numbers satisfying the inequality a - 2b + 4¢ > 0 and the

equation ax? + bx + ¢ = Ohas no real roots. Then the possible value(s) of Jo bae
a+3b+9c¢

(@) 2 (b) -1 (©) 3 d) V2

Let f(x) = x —4x +c V x € R, where c is a real constant, then which of the following is/are

true ?

is/are:

(@) f(0)> f(1) > f(2) () £(2) > f(3) > f(4)

(© fM)<f(4<f-1) (d) f(0)=f(4) > f(3)

If 0 <a <b <c and the roots o, of the equation ax? + bx + ¢ = 0 are imaginary, then :
(@) |a|=|B| (b) |al>1 () |pl<1 (d) |at|=1

If x satisfies|x —1|+|x - 2|+|x -3|> 6, then :
(a) x e(~»,1) (b) x e(~m,0) (c) x e(4 o) (d) (2,o)



166 Advanced Problems in Mathematics for JEi
28. Ifboth roots of the quadratic equation ax? + x + b —a = Oare non real and b > -1, then which
of the following is/are correct?
(@ a>o0 () a<b (©) 3a>2+4b (d) 3a<2+4b
29. If a, b are two numbers such that a® + b2 =7 and a® + b® =10, then :
(2) The greatest value of |a + b|= 5 (b) The greatest value of (a +b) is 4
(c) The least value of (a + b) is 1 (d) The least value of |a + b|is 1
30. The number of non-negative integral ordered pair(s) (x, y) for which (xy =7)% = x2 + y2
holds is greater than or equal to :
(@ 1 M) 2 (© 3 d 4
31. Ifa, B, y and Sare the roots of the equation x* - bx - 3 = 0; then an equation whose roots are
a+5[z+y’ a+ﬁ+8’ a+BZ+8and B+02/2+8is:
@ 3x* +bx+1=0 () 3x* -bx+1=0
(© 3x*+bx3-1=0 (d) 3x* -bx3 -1=0
32. The value of k for which both roots of the equation 4x? - 2x + k = O are completely in (-1,1)
may be equal to : '
(@ -1 (b) 0 © 2 (d) -3
33. If a,b,c R, then for which of the following graphs of the quadratic polynomial
¥y =ax?-2bx +¢ (a # 0) ; the product (abc) is negative ?
y y y y
T oA e oy
(@ (b) © N C:)) s
34. If the equation ax? + bx +c¢ = 0; a,b,c €R and a # 0 has no real roots then which of the
following is/are always correct ?
(@ (@a+b+c)a-b+c)>0 (b) (@a+b+c)a-2b+4c)> 0
(©) (a-b+c)(4a-2b+c)>0 (d) a(b? -4ac) > 0
35. If a and B are the roots of the equation ax? + bx + ¢ = 3a,b,c e R;a # Othen which is (are)
correct :
(a) o2 2 <226 ® 4+ L _b-2ac
a a® B c?
3
(©) a%+ﬁl3=ab23b (d) GB(G+B)=%
36. The equation cos® x —sinx+A =0, x e (0, 7/2) has roots then value(s) of A can be equal to:
(@ 0 (b) -1 (c) 172 @ 1
37. If the equation In(x? + 5x) - In(x +a+3) =0 has exactl

Y one solution for x, then possible
integral value of a is :

(a) -3 (®) -1 © 0 ©
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38. The number of non-negative integral ordered pair(s) (x,y) for which (xy -7)% = x% + y2
holds is greater than or equal to :

(@1 (b) 2 (© 3 d 4
39. Ifa <0, then the value of x satisfying x2 - 2a| x — a| - 3a® = Ois/are
@ a(1-+2) (b) a(1++2) (© a(-1-v6) ) a(-1++6)

40. If0<a <b <cand the roots a,B of the equation ax? + bx + ¢ = 0 are imaginary, then

@) |a|=|B| ®) |a|>1 © |Bl<1 d |o|=1
41. If x satisfies | x —1|+|x — 2| +| x — 3| > 6, then
(@) x e (-»,1) () x € (~,0) (©) x € (4,) (d) (2,)

42. The value of k for which both roots of the equation 4x2 — 2x + k = O are completely in (-1,1),
may be equal to :
(@) -1 () 0 © 2 d -3
43. Leto,B,y,8are roots of x* —12x3 + Ax2 - 54x+14=0
Ifa+B=v+3§ then
(@) L=45 (b) A =-45

© fa?+p2 <y?+52then 2B -7 (d) Ifa2+[32<72+82=>a—B=2
v 2 Yo 7

3 2 3 32 3 2 _
44. 1| 2 ,a -3 ; b ,b 3; ¢ ’c 3 lie
a-1 a-1 b-1 b-1 c-1 c-1
on L:Ix + my + n = 0; where a, b, ¢ are real numbers different from 1; then

®) abc=m;n

(@ a+b+c=—?

(c) ab+bc+ca=%

@ abc—(ab+bc+ca)+3(a+b+c)=0

1. @cd |@bcd| 6] @0 [

7. (ab,0) (@,bc,d)| 12.| (a0 ;

13, 09 | ©d ®,0 |18 abc) |

19. (a,bd) |20 (abcd | @b |24 @ea) |

ﬂ: (a, c, d) (a, b) | (a,b,d) | 80.((ab,c, d)

: () : (a, b) : | (a,b,d) | 86.| (a,c)
b |88 @b,cd) | 89, b0 |42 @b
(a, ©) (a, c,d) 4l
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@ Exercise-3 : Comprehension Type Problems.

6.

- The set of all values of m for which the equation has re

Paragraph for Question Nos. 1 to 2
Let f(x)=ax? +bx+c, a0, such that f(-1-x)=f(-1+x)Vx €R. Also given that
f(x) = Ohas no real roots and 4a + b > 0.

+ Leta=4a-2b+c, B=9a+3b+c, y=9a-3b+c, then which of the following is correct ?

(@ B<acxy M) y<a<p (© a<y<p (d a<B<y
Let p=b-4a, q=2a+b, then pqis : ' '
(a) negative (b) positive © 0 (d) nothing can be said

Paragraph for Question Nos. 3 to 4

If o, B are the roots of equation (k + 1) x2 — (20k + 14) x + 91k + 40 = 0;(a <B)k > O, then
answer the following questions.

. The smaller root () lie in the interval :

@ 4 7 ®) (7, 10) (©) (10, 13) (d) None of these
The larger root (B) lie in the interval :
@ 4 7) (b) (7, 10) (c) (10, 13) (d) None of these

Paragraph for Question Nos. 5 to 7

Let f(x) =x2 +bx+cVx e R, (b, ¢ eR)attains its least value at x = ~1and the graph of f(x)
cuts y-axisat y = 2.

The least value of f(x)Vx eRis :

(@ -1 (o © 1 @ 3/2
The value of f(-2)+ f(0)+ f(1) =

(@) 3 (b) 5 (© 7 @ 9

If f(x) = a has two distinct real roots, then complete set of values of q is :

(@ (1, «) () (-2, -1) (© (0, 1) @ @, 2)

Paragraph for Question Nos.8to 9
Consider the equation log3 x — 4log, x-m

2
—2m-13=0,m e R. Let the real roots of the
equation be x;, x; such that x; < x,,.

al roots js :
(a) (-, 0) (®) (0, ) (© 1, w) (d) (~w, )



9. The sum of maximum value of x; and minimum value of x, is :

@ > o 512 (© 102 @27

o A e et o o, > PR+ e

Parasraph for Question Nos. 10 to 11

hx* —2x3 -~ 3x2 + 4x -1 = Ohas four distinct real roots Xy, X3, X3,X4 such that
< X4 and product of two roots is unity, then :

10. x3x5 + X X3 + XoX4 + X3X4 =

(@ 0 ®) 1 (© 5 d -1
11. xg +ch,3 =
2 5
@ 2 8”_ ) -4 © @ ) 18

Paragraph for Question Nos. 12 to 14

(x) be a polynomial of degree 5 with leading coefficient unity, such that
=5, f(2)=4, f(3)=3 f(4) = 2and { (5) =1 then

12. f(6)isequalto:

(a) 120 (b) -120 © 0 6
13. Sum of the roots of f(x)is equal to :

(@ 15 (b) -15 (© 21 (d) can’t be determine
14. Product of the roots of f(x)is equal to :

(a) 120 (b) -120 (c) 114 d) -114

: <\ (B 2 . 2
15. The value Of(i) +(§) +[§) =

1
(a) 1 (b) 2
(c) 2cos6 (d) % (sin 8 + cos O + sin 6 cos 0)

16. Number of values of 8 in [0, 2x] for which at least two roots are equal, is :
(a) 2 (b) 3 (c) 4 s
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Paragraph for Question Nos. 17 to 18

Let P (x) be a quadratic polynomial with real coefficients such that for all real x the relation
2(1+P(x)) = P(x —1) + P (x + 1) holds.
If P(0) =8and P(2) = 32then :

17. The sum of all the coefficient of P(x)is:

(a) 20 (b) 19 © 17 (@ 15
18. If the range of P (x)is [m, «), then the value of mis :
(a) -12 ®) 15 (© -17 (d) -5

Paragraph for Question Nos. 19 to 21

Lett be a real number satisfying 2t —9t2 + 30~ = Owheret —x+land7eR.
X

19. If the above cubic has three real and distinct solutions for x then exhaustive set of value of 7.be

(@ 3<A<10 (b) 3<1<30 (© =10 (d) None of these

20. If the cubic has exactly two real and distinct solutions for x then exhaustive set of values of 7.
be :
(@) X e(~-»,3)u(30,x) () % € (—0,—22) U(10,») U{3}
(©) A e{3,30} (d) None of these

21. If the cubic has four real and distinct solutions for x then exhaustive set of values of 7. be :
(a) A €(3,10) (b) » e{3,10}
(©) A e(-»,-22)uU(10,x) (d) None of these

Paragraph for Question Nos. 22 to 23

Consider a quadratic expression f(x) = e — (2t —1) x + (5¢ — 1)

22. If f(x) can take both positive and negative values then t must lie in the interval

-1 1 -1 1 -11
(a) [lej (b) (—w: 7)U(;,°°] (© (7,3)—{0} (d) (-4,4)
23. If f(x) is non-negative V x > O thent lies in the interval
1 11 1
" [4’°°) © [4 ’4] ® [E’”J
| Answers | S\

3./(a)| 4./ 5./ 6.|(d) 7./(@]| 8.
13.((a)| 14.|(©) | 15.((b)| 16.|(d)| 17

@ 9. @ 10./®
®) 18,/ @) 19. | 20/
23.{(d) e | e
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! Exercise-4 : Matching Type Problems

1.
i
; (A) | The least positive integer x, for which R, ®) =
2x3 +3x2 + x 3

‘ positive, is equal to

(B) | If the quadratic equation Q) 1
3x%+2@®+ ) x+(a?-3a+2)=0
possess roots of opposite sign then a can be equal to

|(C) | The roots of the equation (R) 6
Vx+3-4avx-1 +Ux+8-6Vx-1=1
can be equal to

(D) |If the roots of the equation| (S) 16
x* -8x3 + bx? —cx +16 = 0 are all real and positive
then 2(c - b) is equal to

L (T) 10

2. Given the inequality ax + k% > 0. The complete set of values of ‘a’ so that

A

s

:[' o i 4
J (A) i The inequality is valid for all values of x and k is (P) [R
f (B) | There exists a value of x such that the inequality is valid| (Q) | ¢
; for any value of k is
(C) | There exists a value of k such that the inequality is valid| (R) | {0}
{ for all values of x is
(D) | There exists values of x and k for which inequality is| (S) | R - {0}
valid is
(T) | {1}

e RN

The real root(s) of the equation x* -8x2 -9=0/| (P)

are

The real root(s) of the equation x%° + x¥* -2 =0 (Q)
are

The real root(s) of the equation v3x +1 +1 = x| (R)

are
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(D) |The real root(s) of the equation| (S) 0,2
9* —10(3%)+9 =0are

Y

D e T

(A) |If a,b are the roots of equation x? +ax+b=0 | (P) S
(a,b € R), then the number of ordered pairs (a, b)
is equal to

IfP = coseclst + cosec2—87t + cosec%’r + cosecl—zn + @ 2

<:osecﬁ + cosecE and Q= 8sin—— sinif—t
8 8 18 18

(B)

sin Z—g, then P +Q is equal to

(C) |Lletq,ay,ay...... be positive terms of a G.P and| (R) 3

a4,1,2 a¢ are the consecutive terms of another
m

12 m
GRIf [Ja; =4" where m and n are coprime,
i=2
then (m + n) equals
(D) |For x,y eR, if x> —2xy +2y2 -6y + 9 =0, then| (S) 15
the value of 5x — 4y is equal to :

T | Answers| T

1.[A>Q; B->P; C>R; DS
2.A>Q; B->S; CoR; DoP
3..A>Q; B->R C-oP D-S
4..A>Q; BoP; CoS D-R
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g Exercise-5 : Subjective Type Problems

AY . &N

1.

10.

11.

12.

13.

14.
15.

16.

Let f)=ax?+bx+c where abc are integers. If
sinZ. sin2 + sinﬁ sin 2" +sin 2T, sin” = f(cosf) then find the value of f(2):

7 7 7 7 7 7
Let a, b, ¢, d be distinct integers such that the equation (x —a) (x-b) (x-c)(x-d)-9=0
has an integer root ‘r’, then the value of a + b + ¢ + d — 4r is equal to :
Consider the equation (x?+x+1)2-(m-3)(x?+x+1)+m=0, where m is a real
parameter. The number of positive integral values of m for which equation has two distinct
real roots, is :
The number of positive integral values of m, m < 16 for which the equation given in the above
questions has 4 distinct real root is :
If the equation (m? -12) x* — 8x2 — 4 = Ohas no real roots, then the largest value of m is p\/a
where p, q are coprime natural numbers, then p + q =
The least positive integral value of ! satisfying

(e* -2) (sin(x+ g))(x—loge 2) (sinx —cosx) < Ois :

The integral values of x for which x2 +17x + 71 is perfect square of a rational number are a
and b, then |a-b|=

Let P(x)= x8 -x5-x3-x?-x and « By, 8 are the roots of the equation
x4 —x3-x2-1=0,thenP(a)+P@)+P(y)+P(d) =

The number of real values of ‘ @’ for which the largest value of the function f (x) = x? + ax + 2
in the interval [-2, 4] is 6 will be :

The number of all values of n, (where n is a whole number) for which the equation 8

n-10

n
X

has no solution.

The number of negative integral values of m for which the expression x2+2(m-Dx+m+5
is positive V x > 1is :

If the expression ax® +bx® =x? + 2x+ 3 has the remainder 4x+3 when divided by
x%+x-2thena+4b=...

Find the smallest value of k for which both the roots of equation x% -8kx +16(k? -k+1)=0
are real, distinct and have values atleast 4.

If x2 — 3x + 2is a factor of x* —px? +q =0, thenp+q=

The sum of all real values of k for which the expression x2 4+ 2xy +ky 2 4 2x+k =0can be

resolved into linear factors is : )
The curve y = (a+ 1) x? + 2meets the curve y = ax + 3, a # ~1in exactly one point, thena* =
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17.

18.
19.

20.

21.
22,

23.

24.
25.

26.
27.

28.

29.

30.

31.

32.

2
. x“-—ax+1,
Find the number of integral values of ‘a’ for which the range of function f@x)= x%-3x+2 °

(=00, ).

When x'%° is divided by x2 - 3x + 2, the remainder is (2" -1)x - 2(2" -1), thenk =

Let P (x) be a polynomial equation of least possible degree, with rational coefficients, having
¥7 + 349 as one of its roots. Then the product of all the roots of P (x)=0is:

The range of values k for which the equation 2cos* x —sin* x + k = Ohas atleast one solution
is [A, p]. Find the value of (9u + 3).

Let P (x) be a polynomial with real coefficient and P (x) —P'(x) =x % +2x+1.Find P (D).
Find the smallest positive integral value of a for which the greater root, of the equation
x? - (@®+a+Dx+ a(@a®+1)=0 lies between the roots of the equation
x2 —a2x—2(a2 -2)=0

If the equation x* + kx2 + k = Ohas exactly two distinct real roots, then the smallest integral
value of | k|is :

Leta, b, ¢, dbe the roots of x* —x3 —x2 -1=0. Also consider P (x) = x6 —x5-x3 -x2- X,

then the value of P(a) + P(b) + P(c) + P(d) is equal to :
The number of integral values of aq, a €[-55] for which the equation
x?% +2(a-1) x+a+5=0has one root smaller than 1 and the other root greater than 3 is :

The number of non-negative integral values of n, n <10 so that a root of the equation

n?sin? x — 2sin x — (2n + 1) = Olies in interval | 0, g] is:

Let f(x) = ax? + bx + c,where a, b, care integers and a > 1. If f (x)takes the value p, aprime
for two distinct integer values of x, then the number of integer values of x for which f(x)

takes the value 2p is :

If x and y are real numbers connected by the equation 9x%+2xy +y2 —92x - 20y + 24420,
then the sum of maximum value of x and the minimum value of y is :

Consider two numbers a, b, sum of which is 3 and the sum of their cubes is 7. Then sum of all
possible distinct values of ais :

Ify2 (y% - 6) + x% —8x + 24 = 0and the minimum value of x2 + y * is m and maximum value

is M; then find the value of M —2m.
3

- : 2 - ;
Consider the equation x* —ax* + bx —c = 0,where a, b, c are rationa] number, a # 1.1t is given
that x;,x, and x;x, are the real roots of the equation. If (b + c)=2(a+1), then
. x a+1)_ ’

"2 b+c

Let o satisfy the equation x’+3x’+4x+5=0 and p satisfy the equation
x3 -3x?+4x-5=0,aP R, thena+p=
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33.

34.

35.

36.

37.
38.

39.

40.
41.

42.

43.

45.

Letx, y and z are positive reals and x2 + xy + y2 =y 2 + yz +2% =landz% + = + x> = 3.
If the value of xy + yz + zx can be expressed as J—E where p and q are relatively prime positive
q

integer find the value of p—q:
The number of ordered pairs (a, b), where a, b are integers satisfying the inequality
min (x? + (@ -b)x+ (1 —a-b)) > max(-x2 + (a+b)x—(1+a+b)) Vx eR,is:

The real value of x satisfying 3 20x + ¥20x + 13 = 13 can be expressed as % where a and b are

relatively prime positive integers. Find the value of b ?
If the range of the values of a for which the roots of the equation x%-2x-a’?+1=0lie
between the roots of the equation x2 - 2(a + 1) x + a(a — 1) = Ois (p, ), then find the value of

5

Find the number of positive integers satisfying the inequality x* —10x + 16 < 0.
If sin 6 and cos 6 are the roots of the quadratic equation ax? + bx + ¢ = 0 (ac # 0). Then find
52 —p?

ac
Let the inequality sin
a e (-0, k 1 Ulky, ), then |k | +| ky|=
a and Bare roots of the equation 2x2 —35x + 2 = 0. Find the value of \/ (20 — 35)3 (28— 35)3

the value of

2x+acosx+a?>1+cosx is satisfied VxeR, for

The sum of all integral values of ‘a’ for which the equation 2x2-(1+2a)x+1+a=0hasa
integral root.
Let f(x) be a polynomial of degree 8 such that F(r) = %, r=123..... ,8,9, then p(i 5 _

Let a, B are two real roots of equation x% + px+q=0,p,q € R,q # 0.If the quadratic equation

1 . .
g(x) = Ohas tworoots a. + l, B+ Bsuch that sum of its roots is equal to product of roots, then
a

then number of integral values q can attain is :
If cosA, cosB and cosC are the roots of cubic x® +ax? + bx + ¢ = 0, where A,B,C are the

angles of a triangle then find the value of a® — 2b — 2c.
Find the number of positive integral values of k for which kx? + (k - 3) x + 1 < Ofor atleast one

positive x.
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g6 | Answers | -

1. 9 2./ 0 3. 1 4.| 7 5.| 5 6. 3 7. 3 8. 6 9./ 0| 10.| 6
11./ 0 | 12./9 | 18./ 2| 14, 9 | 15.| 2 | 16.[ 4 | 17.] 0 | 18.[99 | 19.[56 | 20.| 7
21.| 2 | 22,3 | 23./ 1| 24./6| 25.(4 | 26./ 8| 27./0 | 28. 7 | 29.| 3 | 30.| 4
S1./ 1| 82./0 | 83.,5| 34,9 855| 86.]5| 37.|5| 38. 2 | 39.| 3| 40.| 8
41.| 1| 42,/ 5| 43./3 | 44.| 1| 45.| 0
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Chapter 9 - Sequence and Series
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i Exercise-1 : Single Choice Problems

1. If q, b, c are positive numbers and a + b + ¢ = 1, then the maximum value of (1 -a)(1-b)(1-¢)
is:

2 8 4
1 b) = o= d) =
(@ ()3 (© 5 ()9

2. If xyz2=(1-x)(1-y)(1-2) where 0<x y,z<1, then the minimum value of
x1-2)+yAQ-x)+z(1-y)is:
3 1 3 1
a) — b) — 0 = d =
(a) 2 (b) 2 (c) 2 (d) 2
3. If sec(o—2B), seca, sec(o+2B) are in arithmetical progression then cos? o = Acos? B

(B # nm n €I)the value of Ais :

(@) 1 () 2 © 3 (d)%

4. Leta, b, c, d, e are non-zero and distinct positive real numbers. If q, b, care in A.P; b, ¢, dare in
G.Pandg, d earein HP, theng, c, earein:

(@) AR ) GPR
() HE ‘ (d) Nothing can be said

5. If(m+1D®, (n+ D™, and (r + 1)™ terms of a non-constant A.P are in G.P and m, n, r are in
H.P, then the ratio of first term of the A.P to its common difference is :

(a) __’% (b) -n (© -2n (d) +n
6. If the equation x* —4x® + ax? + bx + 1 = Ohas four positive roots, then the value of (a+b)is:

(@) -4 (2
© 6 (d) can not be determined
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7.1f 8, S, and S, are the sums of first n natural numbers, their squares and their cubes

respectively, then s——j— =
Sl + S 3
@ 4 ®) 2 © 1 (d o
2 3 5 ;
8.IfS, 13'2 2°2' 22 upto n terms then the sum of the infinite terms is :
4! 5!

2 X

(@ 1 ®) 3 © e ( 2

9, If tan(l—n2 - x], tanl—z, tan(i + x] in order are three consecutive terms of a G.P. then sum of

all the solutions in [0, 314] is kx. The value of k is :

(a) 4950 (b) 5050 (©) 2525 (d) 5010
10. LetS; =1+2+3+......+kandQ, =—2_. 53 . 54 Sn_ wherek,n eN
Sa=1 831 §,~1""""8§,~1
limQ, =
n—wo
1
(@ 3 () 1 (© 3 (d o
o logl p 1
11. [, m, n are the p™, ¢™ and r™ term of a G.R all positive, then |logm q 1|equals:
logn r 1
(@ -1 ) 2 © 1 d) 0
12. The number of natural numbers < 300 that are divisible by 6 but not by 9is :
(@ 49 (b) 37 (©) 33 @ 16

13.If x, y, z >0and x + y + z =1then DE ; :
Y 1-00-y)1-2) 1s necessarily.

1
(@ 28 ®) < 8 © 1 (d) None of these

14. If the roots of the equation px +gx+r =0, where 2p, q, 2r are in G.B, are of the form
a2, 4a - 4. Then the value of 2p + 4q + 7r is :

(@ 0 () 10 © 14

d
18. Let x;, x5, X3,...... ,X; be the dmsors of positive integer n @i (d) 18

including 1 and n). I

Xp +X+ X3 4. +Xx, =75. Thenzx_ is equal to
i=1

75 75

(@ — b)) — 1
k n S n (d <
75
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n
16. If @, ay, ag,......, in H.P = Ng. - 5N Bp—
@, ay, a3 a, are in H.P and f(k) Ear a, then 70 7 f(n)are
in:
(@ AR (®) GP () HP (d) None of these

n
17. If a, B be roots of the equation 375x? - 25x -2 =0and s, = a" +p", then lim ( E S, ] Sieeres
n—o

r=1
1 1 1
(@) 12 ®) ; (c) 5 @1
18. Ifa;,i =1, 2 3, 4be four real members of the same sign, then the minimum value of
Yohije(l 23 4,ix jis:
j

@ 6 M) 8 (© 12 (d) 24

19. Given that x,y,s are positive reals such that xyz =32. The minimum value of
x2+4.xy +4y2 +2:2isequalto:
(a) 64 (b) 256 (c) 96 (d) 216

20. In an AP, five times the fifth term is equal to eight times the eighth term. Then the sum of the
first twenty five terms is equal to :

@ 25 ® 2 © -25 @ o
21. Let a, B be two distinct values of x lying in [0, x] for which v/5 sin x, 10sin x, 10(4sin? x + 1) are
3 consecutive terms of a G.P Then minimum value of |a —B|=
n T 2n 3n
- ® - (© — d) =
W15 5 5 @
22. In an infinite G.P, the sum of first three terms is 70. If the extreme terms are multiplied by 4 and

the middle term is multiplied by 5, the resulting terms form an A.P. then the sum to infinite
terms of G.Ris :

(a) 120 () 40 (c) 160 (d) 80
a0 X k .
23. The value of the sum ZZ—MTIS equal to :
kana12
(@) 5 () 4 (© 3 d 2
24. Let p, g, r are positive real numbers, such that 27pqr > (p + ¢+ r)® and 3p + 4q + 5r = 12, then
5. 4 S
p +q +r =
(a) 3 () 6 (c) 2 ) 4
; i 1 1 1 1 1
i of the infinite series — + — + — + —+ — +......
0 c *9" 1830 35 63"
1 () 1 1 d _2
(a) - ) % (© : ()3
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S, S
26. If S, denote the sum of first ‘r’ terms of a non constant A.P. and —; = ;)_b_ = ¢, where a, b, ¢ are
a
distinct then S, =
(a) c? ®) 3 © c* (d) abe
27. In an infinite G.P. second term is x and its sum is 4, then complete set of values of ‘x'is:
11
(@ (-8,0) [——, —) -{0
(b) 3’8 }
1 1
© [—1, -_) u(—, 1} @ (-8 1-(0}
8 8
28. The number of terms of an A.R is odd. The sum of the odd terms (1%, 3 etc.,) is 248 and the
sum of the even terms is 217. The last term exceeds the first by 56, then :
(a) the number of terms is 17 (b) the first term is 3
(c) the number of terms is 13 (d) the first term is 1
29. Let A}, Ay, Ag,...... , A, be squares such that for each n > 1 the length of a side of A, equals
the length of a diagonal of A, . If the side of A; be 20 units then the smallest value of ‘n’ for
which area of A, is less than 1.
@ 7 () 8 (© 9 (d) 10
0 n
30. Let S) = -, then ) kS; equal:
i=20 (k+1)! kz=;
n(n+1) n(n-1) n(n+2) n(n + 3)
a —_— g) ———
(a) 2 (b) 2 © 2 (d) >
; 2 5 1. 10 2 17 .3
. Th f th — +—2 +—2°+——2% +...... i .
31 e sum o esenesl.2 2.3 3.4 4.5 + upto n terms is equal :
n n
(a) n2 (b) [__n_) 2" +1 () e -1 (d) M
n+1 n+l n+l n+1
29
32. If (1-5)% =k, then the value of )" (1-5)",is :
n=2
(@) 2%-3 ®) k+1 © 2%k+7 d) 2k -2
2
33. narithmetic means are inserted between 7 and 49 and their sum is found to be 364, thennis:
(a) 11 (b) 12 (© 13 ) 14
34. The third term of a G.P is 2. Then the product of the first five terms. is :
4 A
(@) 2° ®) 2 (© 2° (d) none of these

35.

The sum of first n terms of an A.R is 5n% + 4n, its common difference is :
w7 o e (@ -4
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36.

37.

38.

39.

40.

41.

42

43.

S

If x+y =aand x? +y2 = b, then the value of (x> +y3), is :
_ 3
(a) ab () a?+b © a+b? (@ 3-8
If S, 85 S3,..n... ,S, are the sum of infinite geometric series whose first terms are
13 5000 ,(2n -1) and whose common ratios are 2, 2, ...... , 2 respectively, then
3’5 2n+1
{ . + L + L + upto infinite terms
...... in =
515253 S253S4 53845 POTREERE

1 1 1 1

@ — by = e )
15 ® % © 5 @3
Sequence {t,} of positive terms is a G.R If t¢, 2 5, t,4 form another G.P in that order,
then the product t;tqt,...... tigt1g is equal to :
(@) 10° (b) 10° (© 101772 (d) 10*%2
2 2 2 2
The minimum value of(A it LGS LR o e T where A, B,C,D >0
ABCD

is:

1 1 4 4
(@ 3—4 (b) = (© 2 (d 3

20 20
Ifz:r3 =q, Zrz = b then sum of products of 1, 2, 3, 4...... 20 taking two at a time is :
1 1
2 12

- -b

@) 52—” ® © a-b () a? — b2

The sum of the first 2n terms of an A.P is x and the sum of the next n terms is y, its common
difference is : py s iy 5

@ =F ® 25 @ = (@ 2=

The number of non-negative integers ‘n’ satisfying n? = p+qandnd = p*+ q% where pandgq
are integers.

(@ 2 () 3 (c) 4 (d) Infinite

Concentric circles of radii 1, 2, 3 ...... 100 cms are drawn. The interior of the smallest circle is

coloured red and the angular regions are coloured alternately green and red, so that no two
adjacent regions are of the same colour. The total area of the green regions in sq. cm is equals

to:
(a) 1000n (b) 5050n (c) 4950n (d) 5151n
If log, 4 log ;5 8 and log, 9% are consecutive terms of a geometric sequence, then the

number of integers that satisfy the system of inequalities x%2-x>6and | x| < k2 is
(a) 193 (b) 194 (© 195 (d) 196
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45. Let T, be the r™ term of an A.R whose first term is -% and common difference is 1, then

n

Z\/l +T.Tr TrioTrya =
r=1
1)(2n+1) 5n nn+1)(2n+1) 5n 1
(@) Mn+D@n+1) Sn n(n+1)(2n+1) sSn 1
6 4 ®) 6 4 4
5
© M_S_n+l (d) n(n+1@n+1) _5n 4
6 4 2 12 8
L n
4617y 7, < "OID@ED) e piy 322008
=1 3 n—w =1 F
(a) 2008 (b) 3012 (© 4016 (d) 8032
2 92 42 g2 g2
47. The sum of the infinite series,12—2—+3——4—+5——6_+ ..... is :
5 52 53 5% 5°
1 25 25 125
a) — b) = - d) =22
g ®) 24 © 5 @ 252

n
48. The absolute term in P(x) = Z(x - l)(x —L)(x —Lz) as n approaches to infinity is :
r+

‘g r r+1

1 -1 1 =

49. Let q, b, c are positive real numbers such that p=a?b + ab?- a?c —ac?; q=b%c + bc%-a%b —ab?

andr = ac? + a*c - cb? - bc? and the quadratic equation px? + gx +r = Ohas equal roots ; then
a, b, carein:
(a) AP (b) G.P (©) HP (d) None of these
50. If T;, denotes the k™ term of an H.P from the begining and ;—2 =9, then ?_0 equals :
6 4
17 5 7 19
ol = c) — il
@ ® = © 5 OF
51. Number of terms common to the two sequences 17, 21, 25, ....... »417 and 16, 21, 26, ........ , 466
is:
(a) 19 (b) 20 (© 21 (d) 22
) 2 2 5 1 % 2 1 2 o
52. The sum of the series 1+ 3t 30 o o gk aE + 3 + o . — upto infinite terms is equal
to:
15 i & © 2 21
(a) "8" 15 8 (d) ?

583. The coefficient of x° in the polynomial (x ~1)(x = 2)(x - 3)......(x - 10) s :



Sequence and Series At . 183

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Let & = lim (1% =12y +(2° 283 . 4R -

2
) , then a is equal to :

n—o n4
1 1 1
(@ = ®) = ¢ = (d) non-existent
3 2 (c) 2
If16x* -32x% + ax2 +bx+1= 0, a,b € R has positive real roots only, then a - b is equal to :

(a) -32 (b) 32 : (c) 49 (d) -49

- . i B
If ABC is a triangle and tan%, tang, tan% are in H.P, then the minimum value of cot = =

1
(@ V3 ®) 1 © ~ d) —=
Np) V3
If a and are the roots of the quadratic equation 4x? + 2x -1 = Othen the value of )" (a” + ")
r=1
is:
(@) 2 () 3 (© 6 (d o
The sum of the series 22 + 2 (4)2 + 3(6)2 +...... upto 10 terms is equal to :
(a) 11300 (b) 12100 (c) 12300 (d) 11200
If a and b are positive real numbers such that a + b = 6, then the minimum value of (‘—" + %) is
a
equal to :
2 1 3
2 ® = © 1 d) =
(a) = 3 (d) >

The first term of an infinite G.R is the value of x satisfying the equation

log4(4* -15)+x—-2= 0 and the common ratio is cos [20:131 n} The sum of G.P is :
4
(@ 1 )] 3 (© 4 ) 2
-, a* +b% +¢2
Let a, b, ¢ be positive numbers, then the minimum value of e is:
abc
(a) 4 ) 2¥* © V2 (d) 2v2
If xy =1 ; then minimum value of x2 +y2 is:
@@ 1 () 2 (© 2 ) 4

6 12 s 20 .\
1242% 1842%43% 17420320 448

1 3
(a) 2 @)5 (c) 4 (d)Z

2
Find the value of 1—3 + ... upto 60 terms :
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S 1
64. Evaluate :
vauate gl(n+1)(n+2)(n+3)....(n+k)
1 1 1 1
P R WY — @ —
@ & e @ wa © o k1

65.

66.

67.

68.

69.

70.

71.

72.

Consider two positive numbers a and b. If arithmetic mean of a and b exceeds their geometric
mean by 3/2 and geometric mean of aand b exceeds their harmonic mean by 6/5 then the value
of a% + b2 will be :

(@) 150 (b) 153 (c) 156 (d) 159

Sum of first 10 terms of the series, S = A L + 1 7 Feeeen is:
22.52 52.82 gZ.11
255 88 264 85
@ — e d) —
1024 o 1024 © 1024 ¢ 1024
10
'Y
=1-3r24+r4
50 54 55 55
a) ——— - c) ——— d) ——==.
. 109 L 109 ) 111 @ 109
th r N
Letr™ termt, of a series is given byt, =———— . Then lim Zt, is equal to :
14r%urt L ey
1 1
a) - () 1 © 2 d) =
(@ > (G 7
s 4 7 10 s :
The sum of the series 1 + — + — + — +...... to infinite terms, is :
5 52 s°
31 41 45 35
= = @ — e
@) 12 ®) 16 16 O 16
The third term of a G.P. is 2. Then the product of the first five terms, is ;
(a) 2° ® 2* (© 2° (d) none of these
2n
If x7,X5,X3,c000e. Xo, are in AP, then Z(—l)' 2 x2 is equal to ;
r=1
n 2_ .2 2n_ 2
a (X" = x2,) (b) e
( ) (2""'1) 1 2n (2n—1)( 1 xh)
n .2 _2 2
—(x£-x%) (d) —x2
© —=Gf -x, o o7 O~ x5)

Let two numbers have arithmatic mean 9 and geometric mean 4. Then these numbers are roots
of the equation :

(a) x?+18x+16=0 (b) X2—18x—16=0
() x*+18x-16=0 (d x?-18x+16=0



78. If pand g are positive real numbers such that p2 + g2 = 1, then the maximum value of (p + g)is :

1 1
) 2 ® = © —= @ 2
2 V2
74. A person has to count 4500 currency notes. Let a, denote the number of notes he counts in the
n® minute. If 4 =a3 =.....=qyp =150 and ay9,a17,q2,.-:--- are in A.P with common
difference -2, then the time taken by him to count all notes is :
(a) 34 minutes (b) 24 minutes (c) 125 minutes (d) 35 minutes
75. A non constant arithmatic progression has common difference d and first term is (1 — ad). If the
sum of the first 20 terms is 20, then the value of a is equal to :
2 19 2 9
a) — == = d) =
()19 (b),2 (c)9 ()2
< 1
76. Thevalueof » —— =
,,;3 n® -5n3 + 4n
1 1 1 1
s — c) — d)——
() 120 ) ®) 96 e 24 ) 144
2 6 12 20
77. Find the value of — + + + Fossans up to infinite
1% 13427 P22+ 18428433 .48 P
terms:
1 1
= 4 £
(@ 2 (b) 3 © @ 3
78. The minimum value of the expression 2% + 2% 4 2%, xeRis:
@ 7 ®) (7.2 © 8 (@ (3103
< (4r+5)57" is :
79. The value 0f§ rGres)
1 2 B = 2
(@ = (b) 5 (@ %5 (@ %
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ofalgE | Answers |
1.

11.
21.
31.
41.
51.

_61.
71.

©f 2@ | 3. ®)| 4.:(b)} 5.@| 6/®| 7| 8. ()
@  12. (9 13.:(b)§ 14 © [ 15, | 16| © | 17| @) | 28] © | 19.] © | 20. @
®  22. @ 23.:(d)% z4.i(a) 25./(a) | 26./(b)| 27./(d)| 28.|(b) | 29.[(d)| 30.| (d)
(@ 32. () 33. (c)i 34. (c); 35./(®) | 86./(d)| 37.[(b)| 38.[(d)| 39.[(d) | 40.| (a)
®) 42. (b) 43. (b); M.%(a)g 45. () | 46. ()| 47.|(c)| 48.[(d)| 49.|(©) | 50.| (b)
®) 52. (@ 53. (1) 54.|?cb)]' 55./(®) | 56./(a)| 57./(d)| 58./(v) | 59.|(d) | 60.] (c)
@ 62. b) 63. () 64. (c)| 65.(d) 66. (d)| 67./(d)| 68.|(a)| 69. @ | 70.| ()

@ 72. @) 73. @ 74/@ 75.0)| 76.®)| 77. 0| 7s. © | 79.| @
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g Exercise-2 : One or More than One Answer is/are Correct l?ti

1. If the first and (2n - 1)th terms of an A.P, G.P and H.P. with positive terms are equal and their

n™ terms are ¢, band ¢ respectively, then which of the following options must be correct :
(@ a+c=2b (b) a2b2c
2ac
© = =bp (d) ac =b?
a+c
2. Let a, b, c are distinct real numbers such that expression ax? + bx + ¢, bx* + ox +a and
2 o 3% 5 2
ox? +ax +b are always positive then possible value(s) of g b e may be :
ab + bc + ca |
(@ 1 (b) 2 (© 3 d 4
3. If a, b, c are in H.R, where a > ¢ > 0, then :
a+c 1 1
(@ b> ——x<0
&) a-b b-c
(©) ac>b? (d) bc(1-a), ac(1 -b), ab(1—c)are in A.P
4. In an AP, let T, denote r term from beginning, p = i »Tg = 2 ,then :
qp+q) p(p+q)
(a) T, =common difference (d) Tpq = .
Pq
1 1
© T, = d Ty =——
P54 g P+ p2q?

5. Which of the following statement(s) is(are) correct?

(a) Sum of the reciprocal of all the n harmonic means inserted between a and b is equal to n
times the harmonic mean between two given numbers aand b.

(b) Sum of the cubes of first n natural number is equal to square of the sum of the first n
natural numbers.

2n
(© Ifa, Ay, Az, Agseeenee ,Agn, barein AP then ZAi =n(a+b).
i=1
(d) If the first term of the geometric progression gy, g, 83,...... , is unity, then the value of
the common ratio of the progression such that (4g, + 5g ) is minimum equals E.
S

6. If a, b, c are in 3 distinct numbers in H.P, @, b, ¢ > 0, then :

b+c-a c+a-b a+b-c__ . b+c c+a a+b
. s are in A.P 5 s
@ a b ¢ ®) a b

© a®+c®22b° @ —-=

arein A.P




7. All roots of equation x° —40x* + ax® +Bx? +yc+8=0 are in GB If the sum of their
reciprocals is 10, then & can be equal to : ,
1 7
(a) 32 () -32 (c) 5 @ 32

8. Let qy, a,, a3,...... be a sequence of non-zero real numbers which are in A.. for k e N.. Let
S () = apx? + 2a5 X + Q2
(@) fi (x) = 0has real roots for each k € N.
(b) Each of f; (x) = 0 has one root in common.
(c) Non-common roots of f; (x) =Q f5(x) =0, f3(x) =Q,...... from an A.P
(d) None of these
9. Given q, b, c are in AR, b, ¢, d are in G.P and ¢, d, e are in H.P If a = 2 and e =18, then the
possible value of ‘c’ can be :
@@ 9 ®) -6 (© 6 @ -9
10. The number g, b, ¢ in that order form a three term A.Pand a + b + ¢ = 60. The number (a - 2), b,
(c + 3) in that order form a three term G.P. All possible values of (a® + b2 +c?)is/are :
(a) 1218 (b) 1208 (c) 1288 (d) 1298
1L O+ x+ 1D+ (2 + 2x+3) + (x% +3x+5) +...... +(x? + 20x + 39) = 4500, then x is equal

to:
(@ 10 (b) -10 (© 205 (d) -20.5
12. For AABC, if 81 + 144a* +16b* + 9c* =144abc, (where notations have their usual meaning),
then :
(@) a>b>c (b) A<B<C
343 . 2 2
(¢) Area of AABC =—— (d) Triangle ABC is right angled

8
13. Let x,y,2 e(Q g) are first three consecutive terms of an arithmatic progression such that

T : o
cosx + cosy +cosz =1 and smx+smy+smz—ﬁ, then which of the following is/are

correct ?
_J3 ®) cos(x—y)=33-V2
(@) coty A 4 ol
© :anzy=3§‘/z (d) sin(x-y)+sin(y -5) =0

14. If the numbers 16, 20, 16, d form a A.G.P, then d can be equal to.
(a) 3 ®) 11 © -8 (@ -16



1000.....01  1000.....01

v >

15; Giveri— "2 . __wictoty ; llowing is true
1000.....01 "1000..... g St of thelfollowing

(m-l)'zeroes (m+ )vzeroes ’
(@ m+1l<n () m<n () m<n+1 (dm>n+1
16. IfS, = \/r + \’r + ,/r + w[r + ,/. ... ,r > 0, then which of the following is/are correct.
(@) S2,56,512,S; are in AP (b) S4,Sg, Sy are irrational

(© (2S5 -1)?,(25, -1)%,(2Ss -1)? are in AR (d) Sy, S;2,Sse arein G.P
17. Consider the AR 50, 48, 46, 44, ....... If S, denotes the sum to n terms of this A.P, then
(@) S, is maximum for n = 25 (b) the first negative terms is 26™ term

(c) the first negative term is 27™ term (d) the maximum value of S, is 650

.3 5 7 9
18. Let S,, be the sum to n terms of the series — +
" 12 12422 12422437 12422432447

e then
100 1001

= gy S c =20 s, =6

(@ Ss=5 ®) Sso 17 (© Si001 97 (d)
19. For AABC, if 81+ 144a* +16b* + 9c* = 144abc, (where notations have their usual meaning),
then
(@ a>b>c (b) A<B<C
343 . .

(c) Areaof AABC = — (d) Triangle ABC is right angled

& @bo |
(b, d)
b (a,b, c,d) |

6 [ @b,cd
' ®, ¢, d)
(a,b,d)
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Lﬁxercise-s : Comprehension Type Problems z : m

Paragraph for Question Nos. 1 to 2

The first four terms of a sequence are givenby T, =0,T, =1, T3 =1, T4 =2.
The general term is given by T, = Aa"" + BB" where 4, B, a, Pare independent of n and A
is positive.

1. The value of (a? + B2 + of)is equal to :

(@ 1 (b) 2 (© 5 d 4
2. The value of 5(A2 + B?)is equal to :
(@ 2 (b) 4 () 6 (d) 8

~ Paragraph for Question Nos. 3 to 4
There are two sets A and B each of which consists of three numbers in A.R whose sum is 15. D

and d are their respective common differences such thatD —d =1, D > 0. If L %where pand
q
q are the product of the numbers in those sets A and B respectively.

3. Sum of the product of the numbers in set A taken two at a time is :

(a) 51 (b)) 71 (c) 74 (d) 86
4. Sum of the product of the numbers in set B taken two at a time is :
(a) 52 (b) 54 (c) 64 d) 74

Paragraph for Question Nos. 5to 7
Let x, y, z are positive reals and x + y + 2 =60and x > 3.

5. Maximum value of (x -3)(y +1)(2 +5)is :
(@ (17) (21) (25) (b)) (20) (21) (23) (© (21) (21) (21)

(d) (23) (19) (15)
6. Maximum value of (x —3)(2y +1)(3z + 5)is :

(355)° (355)° (355)3
@ 33 g2 ®) 33 .63 © 32 63 (d) None of these
7. Maximum value of xyz is :
(a) 8x103 (b) 27x103 © 64x10°

(d) 125x 103
Paragraph for Question Nos. 8 to 10
Two consecutive numbers from n natural numbers 1,23

o JO5. o T » Tt are removed. Arithmetic
mean of the remaining numbers is e
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8. The value of nis :

(a) 48 ) 50 (©) 52 (d) 49
9. The G.M. of the removed numbers is :
@ 30 ) Vaz © 56 (@ V72
10. Let removed numbers are x;, x, then x; + x, +n =
(@) 61 (b) 63 (¢) 65 (d) 69

Paragraph for Question Nos. 11 to 13

The sequence {a,} is defined by formula ag = 4 and a,, = a —2a, + 2 for n 2 0. Let the

sequence {b,} is defined by formula by = % and b, = 2a0a1a2c; """ Inlyn21
s n

11. The value of q; is equal to :

(a) 1+ 21024 (b) 41024 (C) 1+ 31024 (d) 61024

3280,
2 lue of n for which b, =——1is:

12. The value of n for which b, =0T is

(@ 2 (b) 3 (c) 4 (V]
13. The sequence {b,} satisfies the recurrence formula :

2b, __2bn
(@ bpa =1—b3 (®) bpn _1+b§
b, @ b,
e 1+ 2b2 1-2b}

Paragraph for Question Nos. 14 to 15

r

I 1

Let f(n) =Y .- i W = im f(n) and x* -(ZG—E)XH =0 has two positive roots a
C

r=2 2 2

and p.

14. 1f value of f(7) + f(8)is P \here p and q are relatively prime, then (p —q)is :
‘ q

(a) 53 (b) 55 () 57 (d) 59

4.1, .
15. Minimum value of; + E is :

@) 2 ®) 6 © 3 @ 4



Paragraph for Question Nos. 16 to 17

Given the sequence of number a;, a,, as,...... , 81005
; : a a a %005
which satisfy — - =—2_=_38 - - 1005 _ i
fyal +1 a2+3 as +.5 1005 + 2009 ey
Also q +az;+ dg +.eees + Q1005 = 2010 —;«x‘ﬁﬁ :
16. Nature of the sequence is :
(a) AP () GP () AGP (d) H.P
17. 21 term of the sequence is equal to :
2 79
@ 26 b 83 © -2 7 ) il

1005 1005 1005 1005
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Q Exercise-4 : Matching Type Problems 7 s
1.
_Column-i Column-ll
(A) | If three unequal numbers a, b, careinAPRandb-a, c-b, aare| (P) 1

3§38 ;-8
: a’ +b’ +c¢”,
in G.B, then ———— js equal to
abc

(B) | Let x be the arithmetic mean and ¥, z be two geometric means| (Q) &
3
between any two positive numbers, then S 5 2 s equal to
XYz
(C) |Ifaq, b, c be three positive number which form three successive| (R) 2

terms of a G.R and ¢ > 4b - 3a, then the common ratio of the G.P
can be equal to

(D) |Number of integral values of x satisfying inequality,| (S) 0
-7x% +8x-9>0is

2.
O colimna A W Golumnyl
(A) |The sequencea, b, 10, ¢, darein AR, thena+b+c+d= (P) 6
(B) | Six G.M.’s are inserted between 2 and 5, if their product can be| (Q) 2
expressed as (10)". Thenn =
(C) |Letay, ay, as,.....,qp are in AR and hy, hy, hj,....., by, are| (R) 3
in H.R such that gy =h; =1and gy = hyy =6, then azh, =
(D) | IfJog, 2 logs(2* -5)and log, (2" —%) are in AP, then x = | (5) 20
(T) 40
3.
T Columnd N T TS Woomndl
(A) | The number of real values of x such that three numbers 2*, 2* * and| (P) 0

3 . . __ X
2% form a non-constant arithmetic progression in that order, is

1 Q) 1

1 1
S=(a, -as) + Foreett————
] [rr Vaz +4as " Yams +an )
where a, as, as,....,a, are n consecutive terms of an A.R and
a>0Vvie{l, 2.... y,n}. If a; =225, a, =400, then the value of]
S + 7 is equal to




194

Advanced Problems in Mathematics for JEE

(C) | Let S, denote the sum of first n terms of an non constant A.R and| (R) 2
Son = 3S,, then Ssn 45 equal to
25,
(D) |If t),ty,ts,t, and tg are first 5 terms of an A., then| (8) 3
4(t1 =ty —t4)+6t3 +tsg .
is equal to
3t
m 4
4. Column-I contains S and Column-II gives last digit of S.
. __ Columnd ‘CSImWn-ll i “"VP‘-?‘TH
A 11
) $=3(2n-1)2 W °
n=1
B 10
(B) S=Z(2n_1)3 Q 1
n=l
© | _¥ 2 R) 3
§=) (2n-1*-1"
n=1
(D) S 3 (s)
s=Y@n-1° ™ -
n=1
(T) 8

A)

(B)

(9]

(D)

If x,y eR" satisfy logg x + log, y2 = 5and

logg y +1og4 x2 =7 then the value of

2080
In AABC A,B,C are in A.P and sides a,b and ¢ are
in G.R then a®(b-c) + b2(c-a) +c2(a—b) =

If a, b, c are three positive real numbers then the
b+c+a+c+a+b.

is
b c

In AABC, (a+b +c)(b +c—a) =Abc where A g1,

minimum value of

®)

x*xyh

Q

(R)

(s)

then greatest value of 4 is
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f) S g

1 1 1

...... +% such that P(n) f(n + 2) = P(n)f(n) + q(n). Where P(n),

Q(n) are polynomials of least possible degree and P(n) has leading coefficient unity. Then

match the following Column-I with Column-II.

Columnd _______ Column-i
(Aa) i p(n)-2 ®) m(m+1)
n=1 n 2
(B) i q(n)-3 () 5m(m+7)
n=1' 2 2
© ip(n)+q2(n)—11 (R) 3m(m+7)
n=1 n 2
(D) iqz(n)— p(n) -7 () m(m+7)
nl o 2
7 [ Answers|" "

S,
6.

JA>Q;

|as>Rr; BoP; C5Q DS
_A_,R,B_.>R,C—+P,D—>R
. A—)P,B"’R,C*S’D_)Q

B>P; Co»T; D-S

A—S; BoR C-P D-Q
C—->Q; DR

A—>S; B-P;
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@ Exercise-5 : Subjective Type Problems

1. Let q, b, ¢, d are four distinct consecutive numbers in A.P The complete set of values of x for
which 2(a-b) + x(b-c)2 + (c —a)® =2(a-d) + (b-d)? + (c —d)? is true is (o, A] U[B, ),
then | ] is equal to :

n
2. The sum of all digits of n for which Zrzr =25 2™ g5

r=1
n
3. If lim Z o G =l,thenk=
nao M rr 1) Kk
4. The value of z is equal to :

a1 4rt +1

S. Three distinct non-zero real numbers form an A.P and the squares of these numbers taken in
same order form a G.P If possible common ratio of G.P are 3++/n, n e N thenn =

6. If (1111...... D-(222...... 2)=FPPP...... PthenP =

2ntimes ntimes ntimes

7. In an increasing sequence of four positive integers, the first 3 terms are in A.P, the last 3 terms
are in G.P and the fourth term exceed the first term by 30, then the common difference of A.E
lying in interval [1, 9] is :

n

8. The limit of — 3 k(k + 2)(k + 4)as n > 015 equal to <, then .=
n- k=1

9. What is the last digit of 1+ 2+ 3 +...... +n if the last digit of 13 + 23 +...._. +ndis1?
10. Three distinct positive numbers q, b, ¢ are in G.P, while log, g, logy, ¢, log, b are in A.P with
non-zero common difference d, then 2d =

1 1 2
11. The numbers %, —:lilogx Ys §logy z, 7l°gz xareinHPRIfy = x" and z = x°, then 4r+s)=

© 1.2
12. If ﬁk_ = P.; where p and g are relatively prime positive integers. Find the value of (p + q).
s 9 :
13. The sum of the terms of an infinitely %ecreasing Geometric Progression (GP) is equal to the
greatest value of the function f(x) = x™ + 3x -9 when x €[4, 3] and the difference between

the first and second term is f'(0). The common ratio r = § where p and q are relatively prime

positive integers. Find (p + q).
14. A cricketer has to score 4500 runs. Let a, denotes the number of runs he scores in the n®

match. Ifa; =a; =....a10 =150 and ayg, ay;, @y,.....are in A.p with common difference (-2).
If N be the total number of matches played by him to score 4500 runs. Find the sum of the digits
of N.
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15. If x = 102
n=3

2 4’ then [x] = (where [] denotes greatest integer function)
n -

2 —
16. Let f(n) = J;%:T :'" 2n1—1 ,n € N then the remainder when f(1) + f(2) + f(3) +.....+ f(60)

is divided by 9 is.

17. Find the sum of series 1+l+l+l+l+l+l+_1_+ ...... w , where the terms are the
2 3 6 8 9 12

reciprocals of the positive integers whose only prime factors are two's and three’s :
18. Letay,a,,a,,.......... , @, be real numbers in arithmatic progression such thatq =15 and a, is

10 n

an integer. Given Z(a,)2 =1185.If S, =Zar and maximum value of n is N for which
r=l r=l

Sp 2 S(p1), then find N -10.

19. Let the roots of the equation 24x> —14x? + kx + 3 =0 form a geometric sequence of real
numbers. If absolute value of k lies between the roots of the equation x? + o.*x —112 = 0, then
the largest integral value of o is :

20. How many ordered pair(s) satisfy log(x3 - % ¥4 %) =log x + log y

21. Letaand b be positive integers. The value of xyz is 55 and 35;453 when q, x, y, 2, b are in arithmatic

and harmonic progression respectively. Find the value of (a + b)

T | Avsvers| TR

3. 2 4| 2 5. 8 6. 3 7. 9
10,| 3 11.| 6 12.| 5 13.| s 14.] 7

17 3 | 18 6 | 19 2 | 20 1 | 21| 8

QQaQ

Chapter 10 till end ( Chapter 26 ) is in Part 2




