Continuity, Differentiability and Differentiation

Excerise-1: Single Choice Problems

1. Let'f’ be a differentiable real valued function satisfying
f(x + 2y) = f(x) + f(2y) + 6xy(x + 2y)V x,y € R. Then f(0),f(2) .....are in :
(@) AP (b) GP
(c) HP (d) None of these

2. The number of point of non-differentiability for f(x) = max{||x| — 1|%} is ;

(a) 4 (b) 3
(c)2 (d)5

3. Number of points of discontinuity of f(x) = {§}+{§} inx € [0,100] is /are
(where[.] denotes greatest integer function and {. } denotes fractional part function)
(a) 50 (b) 51
(c) 52 (d) 61

4. If f(x) has isolated point of discontinuity at x = a such that |f(x)| is continuous at
x = athen:
(a) lim f(x) does not exist (b) limf(x) + f(a) = 0
X—a X—a

(c)f(a)=0 (d) None of these
5. If f(x) is a thrice differentiable function such that, X300 _ 45 e

x3

the value of f"(0) equals to :
() 0 (b) 1
(c) 12 (d) None of these
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1 1
' y1+(tanG)Sin 0—cos 9+1+(c0t6)C°5 0—cotB + 1+(tan9)C°S 6—sin9+(cote)sin 0—cotB

1 dy _ .
1+(tan®)cos8—cotb 4 (cotp)cotO-sind then dx ate =m/31is:

(@) 0 (b) 1
()3 (d) None of these

7. Let f'(x) = sin(x?) and y = f(x? + 1) then % atx=11s:
(@) 2sin2 (b) 2 cos 2
(c) 2sin4 (d) cos 2

8. If f(x) = | sinx — | cos x||, then f'(?n) =

V3+1
(8) =

©Y5

. . d?y ™.
9.If 2sinx.cosy = 1, then e at (Z’Z)
(a) —4
(c) -6

10.f is a differentiable function such that x = f(t?),y = f(t3) and
/ e (d%y
F(1) # 0 if (E)m

3 (F(D+(1) 3 (F)+H'W)-F'Q)
(3)4( (f1(1))2 ) (b)4( (f1(1))2 )

4 (D) 4 (f)+"(D)-F'(1)
O g @ 5 ()

ax+1 if x<1
11.Let f(x) = 3 if x = 1.If f(x) is continuous at x = 1 then (a — b) is
bx?+1 if x>1
equal to :
(@) 0 (b) 1
(c) 2 (d) 4
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12. 1fy=1+

(04
(<)
@y (5 BEX v (0)%( ettt 1/X_Y)
(C)y( « 4 B y Y ) (d)X( o/x n B/x + y/x)

1/x—a  1/x-f 1/x—y x\1/x—a 1/x—-B8 1/x-y

13. If f(x) = fijf;:i - then f'(0) is equal to :

() 4 (b) 3
(c) 2 (d) 1

sin’x , xisrational
—sin®x , xisirrational’
continuous, IS :

a) {(2n+ 1)§,ne1} (b) a null set
(c) {nmtnel} (d) set of rational numbers

14. Let f(x) = {

then set of points, where f(x) is

tan x+cotx

15. The number of values of x in(0, 2m) where the function f(x) = —

tan x—cotx

is continuous but non-derivable :

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

16. If f(x) = [x — 1| and g(x) = f(f(f(x))), then g'(x) is equal to :
(@ 1lforx>2 (bylfor2<x<3
(c)—1for2<x<3 (d)—1forx >3

17. If f(x) is a continuous function V x € R, then the least positive integral value of C is
. (where [.] denotes the greatest integer function.)
(a) 3 (b) 5
(c) 6 (d) 7
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18.1f y = x + €, then (j—y’z{)

(a) -3 (b) ——
(©)= (d) 5

19. Let f(x) = x3 + 4x? + 6x and g(x) be its inverse then the value of g’ (—4):
(a) —2 (b) 2
(c) % (d) None of these

20. If f(x) =2+ |x| — |x— 1| — |x + 1|, then f’ (-%) +f' (%) +f G) +f @ Is
equal to:
(a) 1 (b) -1
() 2 (d) -2

21. If f(x) = cos(x? — 4[x]); 0 < x < 1, (where [.] denotes greatest integer function)

-
® 3

then f' (—) is equal to :
T
ONF

2
2
22. Let g(x) be the inverse of f(x) such that f'(x) = 1+1X5, then L) ;

o Is equal to:

1 g (%)
a b) —————
( 1+(g®)° ( 1+(g(x))°

©5(8)" (1 + (g)°) @1+ (g)’
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. 2 >
min(x, x°) X = 0, then which of the following is not true?
max(2x, x—1) x<0

(a) f(x) is not differentiable atx = 0

23, Let f(x) = {

(b) f(x) is not differentiable at exactly two points
(c) f(x) is continuous everywhere

(d) f(x) is strictly increasing V x e R

24. If f().() = rlll_)rglo( L, cos (%)) then f'(x) is equal to :
(a) sin x (b) X

X _ sinx
X COS X—Ssinx sin X —x cosx
) ——— (d)—=

X2 sin? x

1—-tanx

_ ) 4x-m . T : : - T :
25. Let f(x) = { . [0, 2). If f(x) is continuous in [0, 2) then A is equal

to:
(a) 1 (b)

(c) -3 (d) -1

—iz sins
26. Let f(x) = {e 7% x#0 then f'(0) =
0 x=0
(a) 1 (b) -1
(c)0 (d) Does not exist

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

(@) 0 (b) 1
(c) 2 (d) 3
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sin{cos x}
TC

28. Iff(x) ={ "2 , where {k} represents the fractional part of k, then:
1

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

(b) lim f(x) does not exist

X——
2

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

X—=
2

(d) limf(x) = 1

. Let f(x) be a polynomial in x. The second derivative of f(e*) w.r.t.x is:
(a) f"(eX)e* + f'(e¥) (b) f"(eX)e?* + f'(eX)e?X
(c) f'(eX)eX + f'(eX)e?* (d) f"(eX)e?* + eXf'(e¥)

If ef® = log.x and g(x) is the inverse function of f(x), then g’(x) is equal to:
(@) e +x (b) e e ex

(©) el +X (d) ee”

. Ify = f(x) is differentiable V x € R, then
(@) y = |[f(x)] is differentiable V x € R
(b) y = f2(x) is non-differentiable for atleast one x
(c) y = f(x)|f(x)| is non-differentiable for atleast one x

(d) y = |f(x)|3 is differentiable V x e R

IfFf(x) = (x — 1)*(x — 2)3(x — 3)? then the value of f(1)+f(2) + f'(3) is:
(@0 (b) 1
(c) 2 (do6
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X

33. Iff(x) = (5) — 1, then on the interval [0, Tt]:

(a) tan(f(x)) and % are both continuous

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

(c) tan(f(x)) and f~1(x) are both continuous
(d) tan(f(x)) and but f~1(x) is not

{—

x> 2

. Let f(x) = J . where {. } denotes fraction part function, is

X =2
continuous atx = 2,thenb + ¢ =

(@0 (b) 1
(c) 2 (d) 4

tanx_eXtIn(secx+tanx)—x

. Let f(x) =2
of f(0) equals:
() (b)=
©; (d) 2

p— be a continuous function at x = 0. The value

(1+ax)/* x<0

. Letf(x) = 2/3 x=0 ,is continuous at x = 0, then 3(e® + b + ¢) is
(x+c)*/°-1 x>0
(x+1)1/2

equal to :
(@3 (b) 6
7 (d)8

.If\/x+y+\/y—x=5,thenﬂ:

2 dx® 4
(@ (b) -
©— (d)
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38. If f(x) = x3 + x* + logx and g is the inverse of f, then g'(2) is:
1
()8 OF
1
(©)2 OF

39.The number of points at which the function,

min{|x|, x*}
min{2x — 1, x?%}

f(x) = {

if x € (—o0, 1) otherwise

is not differentiable is :
(@0 (b) 1
(c) 2 (d) 3

40. If f(x) is a function such that f(x) + f'(x) = 0 and g(x) = (f(x))” + (f(x))" and
g(3) = 8,theng(8) =
@ao0 (b) 3
(©5 (d)8

41. Let fis twice differentiable on R such that f(0) = 1,f'(0) = 0 and f'(0) = -1,
X
then fora e R, lim (f (i)> -

X—00 &
a2

(@) e (b)e *

2

©e 7 (d) e~22"

42. Let f;(x) = e*and f,,;(x) = em® for any n > 1,n € N. Then for any fixed n,
the value of % f,(x) equals:

(@) fr (%) (b) o (fy—1 (%) .. £, ()1 (%)
(© fr(Ofn-1 () (d) £ (Ofp-1 (%) .. B )y (X) e
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x1/3_31/3

1+x1/331/3

— -1 dy ...

43. If y = tan ( ),x>0,a>0,thendxls.
1 3

@) ZrEer) (0) =R
1 1

(©) 3x2/3(1+x2/3) (d) 3x1/3(1+x2/3)

sin(4k—1)x
3x

44. The value of k + f(0) so that f(x) = w 0<x <g

1 , x=0

, x<0
can be made

continuousatx = 0 is:
()1 (b) 2

(©)2 (d) 0

X

45.1fy = tan™! (—=

), x| <1, then%at G) IS :

(8) (b) 3
©% OF

2 _ —
46. Let f(x) = 228 2108 (140 Z,x # 0. If f(x) is continuous at x = 0, then f(0) is

x2

equal to :
(a) 2 (b) 1
() -1 (d) 2

47. A function f(x) = max(sinx, cosx,1 — cosx) is non-derivable for n values of
x € [0, 2mt]. Then the value of n is :
(a) 2 (b) 1
(c) 3 (d) 4

48. Let g be the inverse function of a differentiable function f and G(x) = $. If
f(4) =2andf'(4) = 1—16, then the value of (G'(2))? equals to:
(@1 (b) 4
(c) 16 (d) 64
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49. If f(x) = max. (x x2, ‘o1 ) 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 :
(a1 (b) 81

(c) 82 @

50. If f(x) is derivable at x = 2 such that f(2) = 2 and f’'(2) = 4, then the value of
hm —, (In (f(2 + h?)) — In (f(2 — h?))) is equal to :

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

51. Letf(x) = (x? = 3x + 2)|(x® — 6x2 + 11x — 6)| + |sin (x +g)|.

Number of points at which the function f(x) is non-differentiable in [0, 21], is:
(@5 (b) 4
(©3 (d) 2

52. Let f and g be differentiable functions on R (the set of all real numbers ) such
that g(10 = 2 = g'(1) and f'(0) = 4. If h(x) = f(2xg(x) + costx — 3) then
h’(1) isequal to :

(a) 28 (b) 24
(c) 32 (d) 18

53. If f(x) = ("“) e el

(a) 10 (b) 11
(c) 13 (d) 15

then the value of f'(0) is equal to :
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_ 2N o
54, Statement-1 : The function f(x) = lim loge (1+3)—x"" sin(2x)

o is discontinuous at
n—oo

x =1.
Statement-2 : L.H.L.= R.H.L # f(1).
(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 the
correct explanation for statement-1
(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true

X ;ifxis rational
95. ITf(x) = {1 —x ; ifxisirrational’
f(f(x)) is discontinuous is :
(@0 (b)1
(c) 2 (d) Infinitely many

then number of points for x e R, where y =

max(|x? —x—2,x*=3x) ; x>0
max(In (—x), €¥) pox<0

56. Number of point where f(x) = {

Is non-differentiable will be :
@1 (b) 2
(c)3 (d) None of these

1-x

57. If the function f(x) = —4e 2z +1+x+ XZ—Z + X3—3 and g(x) = f~1(x), then the

value of g’ (_?7) equals to :
1 1

@3 (b) —¢

6

CF (d)—2
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58. Find k; if possible ; sot that

In(2—cos2x) |
| n2(1+sin3x) ’ x<0

esinzx_1
— ; x>0
In(1+tan 9x)

IS continuous at x = 0.
2 1
@) 3 (b) 5

OF (d) Not possible

1+t 3
59. Letx=—;y = —
t3 2t2

(@) 2 (b) 0
(-1 (d) -2

d dy\3 .
+ z then the value of =< — x (—y) is:
t dx dx

60. Ify~2 = 1 + 2v/2cos2x, then :
&y _ y(py? + 1)(qy? — 1) then the value of (p + q) equals to :

@7 - (b) 8
(©9 (d) 10

61. Let f: R — R is not identically zero, differentiable function and satisfy the
equations f(xy) = f(x)f(y) and f(x + z) = f(x) + f(z), then f(5) =

(@3 (b) 5
(©) 10 (d) 15

62. Number of points at which the function f(x) =
min. (x,x2) if —o<x<1
min. (2x — 1,x%) if x>1
(@) 0 (b) 1
(c) 2 (d)3

is not derivable is :
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63. Ify = (x + V1 +X2)n,then (1 +x2)%+xd is:

dy
dx
(a) n®y (b) —n?%y
(©-y (d) 2x?y

64. If g(x) = f(x — V1 —x?) and f'(x) = 1 — x? then g'(x) equals to :
(a) 1 —x? (b) V1 — x2
(©) Zx(x+\/1 —x2) (d) 2x(x — V1 —x2)

loge(2+x)—x?" sinx
+x20

then
(a) f(x) is continuous at x = 1 (b) liql_ f(x) = log.3
X—

. Let f(x) = lim

n—-oo 1
(©) 1i1{1_ f(x) = —sin1l (d) liql_ f(x) does not exist
X— X

. Letf(x + y) = f(x)f(y) for all xand y, and f(5) = —2,f'(0) = 3, then f'(5) is
equal to :
(@3 (b) 1
(c) -6 (d)6

loge(2+x)—x?" sinx

. Let f(x) = lim - then
n-oo

(a) f(x) is continuous at x = 1 (b) lir?+ f(x) = log.3
X—

+x2n

(c) lim f(x) = —sin1 (d) lim f(x) does not exist
x-1t x—1"

x—eX+1-{1—cos 2x} £ 0
ff(x) = { x2 X is continuous at x = 0 then, which of the
x=0
following statement is false ?

@k==7 (b) {k} =
(© [K] = -2 (@) [KI[K] = 5

(where [.] denotes greatest integer function and {. } denotes fraction part
function.)
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69. Let f(x) = ||x2 —10x + 21| — p|; then the exhaustive set of values of p for
which f(x) has exactly 6 points of non-derivability; is :

(a) (4, ) (b) (0,4)

Aff(x) = /ij:;:z ; then f'(0) is equal to :

(a) 4 (b) 3
(c) 2 (@1

2
.Forte (0,1);letx = /250"t and y = v/2¢0s—1t  then 1 + (%) equals :

2 2
@) ()
2 4y2 24y2
© = (d) =
.Letf(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 :
(a){0,1,2} (b) {0, 2}
(o) {0} (d) an empty set

Iff(x) = [x] tan(mx) then f'(K*) is equal to (k e  and [.] denotes greatest
integer function) :
(@) (k— Dm(=1Dk (b) krt
() km(=1)** (d) (k= Dr(=1)**

aesinx_l_be—sinx
ff(x) = X2 ;o x#0 is continuous at x = 0 ; then:
2 ;o x=0
(@da=b=c (b)a =2b =3x
(c)a=b=2c (d)2a=2b=c
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2
. If tan x. coty = sec « where « is constant and « € (—g —) then =¥ at

d 2
T T
(_Z’Z) equals to :

(@0 (b) 1
(©) 2 (d)3

My=-3)x-2)x-Dx+1DE+2)x+ 3),thengatx =1is:
(a) —101 (b) 48

(c) 56 (d) 190

. Letf(x +y) = f(x)f(y) Vx,y € R, f(0) # 0. If f(x) is continuous at x = 0,
then f(x) is continuous at:

(@) all natural number only (b) all integers only

(c) all rational number only (d) all real numbers

Iff(x) = 3x% — 2x* + 2x3 — 3x% + x + cosx + 5 and g(x) = f~1(x); then the
value of g'(6) equals :

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

.Ify = f(x) and z = g(x) then % equals
( )g/f —fig" (b) grf'—frg"

(g2 (g3

() f’ig )gglf (d) None of these

x+1 ; X<Oand (x) = x+1
x—1] ; x> M T|x_1)2 ;

the number of points where g(f(x)) is not differentiable.

(@0 (b) 1
(c)2 (d) None of these

. Let f(x) =

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696




. Let f(x) = [sinx] + [cosx],x € [0, 2m], where [.] denotes the greatest integer
function, total number of points where f(x) is non differentiable is equal to :
(a) 2 (b) 3
(c) 4 (d)5

min{f(t):0 <t<x} , x¢€[0,1]
(sinx) —1 , X>T

. Let f(x) = cosx,g(x) = {

Then
(a) g(x) is discontinuousatx = m  (b) g(x) is continuous for x €[0, o)
(c) g(x) is differentiableatx = (d) g(x) is differentiable for x €[0, )

Iff(x) = (4 + )™, n e N and f"(0) represents the r™® derivative of f(x) at

X = 0, then the value of };72, fi—'o) is equal to :

(a) 2" (b) 3™
(c) 5" (d) 4"

X
1+|x|

CLetf(x) =47
1-|x|
(a) (=00, 0) (b) (o0, 0) —{-1,0,1}
(C) (—OO, OO) - {_111} (d) (—OO' OO) - {O}

1-x

2
. If the function f(x) = —4e2 + 1+ x+ X? + X3—3 and g(x) = f~1(x), then the

, x| =1

, then domain of f'(x) is :
, Xl <1

value of g’ (_—7) equals :

1 1

@3 (b) —¢
6 6
©3 (d) —=

. The number of points at which the function f(x) = (x — |x])?(1 — x + |x])?
is not differentiable in the interval (—3,4) is:
(a) Zero (b) One

(c) Two (d) Three
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1+sin~1x

87. If f(x) = ; then £7(0) is equal to:

1-tan—1x’
(a) 4 (b) 3
(c) 2 d1

eX 1 ; 0<x<1

'Iff(x)_[x+1—{x} ; 1<x<3
f(x)g(x) is continuous in [0, 3) then the ordered pair (a, b) is (where {. }
denotes fractional part function):
(@ (2,3) (b) (1,2)
(©) (3,2) (d)(2,2)
. Use the following table and the fact that f(x) is invertible and differentiable
everywhere to find f~1(3) :

X f(x) f'(x)

3 1 7

6 2 10

9 3 5

()0 (b) 2

and g(x) = x? — ax + b such that

© OF

Nain L
.Letf(x)={x sinz x#+0
, x=0

Such that f(x) is continuous at x = 0; f'(0) is real and finite; and lirr(% f'(x) does
X—

not exist. This holds true for which of the following values of ?
(@0 (b) 1
(c) 2 (d)3

Answer

2. |(d)]3 @ |4 |(B)|5 [(©]6 |@]7 [()[8 |(c)]9 |(@)

12. | (b) [ 13. | (d) | 14 | (©) | 15. ] (b) | 16.] (©) | 17. | (&) | 18.] (b) [ 19. | (o)

22. | (0 [23. ] () [24. | (© |25. ] (0 [26.] (©) | 27. | @) [ 28.] (b) | 29. ] (d)

32. | @) 33. ] (© [34.] @ [35. ] () [36.] (© |37 | (© |38.] (b) ] 39.] (b)

42. | () | 43. ] (©) [44. | (b) | 45. | @) [46.] (@) | 47. | (©) [48.] (@) [ 49.] (0

52. | (0) [53.] (c) [54. | (©) |55. ] (a) [56.] (©) [ 57. | (@) [58.] (©) [59.] (o)

62. | (b) [ 63. ]| (@) [ 64. | (©) |65. ] (c) [66.](c) [67.] (c) [68.] (c) [69.] (b)

72. [ (@) [73. ) [74. [ @) | 75. [ @ [76.] (© [ 77. | (&) [ 78.] @) [ 79.] (b)

82. | (b) | 83.] (c) |84 | (c) | 85. | (a) | 86.] (a) | 87. | (d) | 88.] (c) | 89.] (b)
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Excerise-2: One or More than One Answer is/are Correct

1. If f(x) = tan"!(sgn(x? — Ax + 1)) has exactly one point of discontinuity, then
the value of A can be:
(@1 (b) -1
(c) 2 (d) -2

2(x+1) ; x< -1
2.f(x) = V1 — x? ;. —1<x<1,then:
|Ixl—1|-1 ; x=1
(a) f(x) is non-differentiable at exactly three points
(b) f(x) is continuous in (—oo, 1]
(¢) f(x) is differentiable in (—o0, —1)
(d) f(x) is finite type of discontinuity at x = 1, but continuous atx = —1

x(3el/X+4) _ %0 ii
3.Letf(x) = | 2—etix 7 X X7 2

0 ; x=0
which of the following statement (s) is/are correct ?
(a) f(x) is continuous atx = 0 (b) f(x) is non-derivable atx = 0
(o) f'(0*) =-3 (d) f'(07) does not exist

4. Let |f(x)| < sin®x,V x € R, then
(a) f(x) is continuous atx = 0
(b) f(x) is differentiable atx = 0
(¢) f(x) is continuous but not differentiable at x = 0

(©) f(0) = 0
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ra(1-xsinx)+b cos x+5

= x<0

3 ;o x=0
.Let f(x) = 1

dx?y \*
<1+(CX;X )) ; x>0
If fis continuous at x = 0 then correct statement(s) is/are :

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

JAff(x) = |||X| — 2| + p have more than 3 points of non-derivability then the
value of p can be :
(@0 (b) -1
(c) =2 (d) 2

. Identify the options having correct statements :

(a) f(x) = i/x2|x| — 1 — |x| is no where non-differentiable
(b) lim((x+ 5)tan"*(x + 1)) — (x + Dtan"(x + 1) = 21
X—00

(¢) f(x) = sin(In (x + Vx2 + 1)) is an odd function

)
d) fx) = **_is discontinuous at exactly one point

4x—-x3
8. A twice differentiable function f(x) is defined for all real number and satisfies
the following conditions :
f(0)=2; f'(0)=-5and f'(0)=3.
The function g(x) is defined by g(x) = e** + f(x) V x € R, where ‘@’ is any
constant. If g’(0) + g"(0) = 0 then ‘a’ can be equal to :
(@)1 (b) —1
(©)2 (d) -2

Jff(x) = |x| sinx, then fis:
(a) differentiable everywhere (b) not differentiable at x = n m, nel
(c) not differentiable at x = 0 (d) continuous atx = 0
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. Let [ ] denotes the greatest integer function and f(x) = [tan? x], then
(a) lirr& f(x) does not exist (b) f(x) is continuous atx = 0
X—

(o) f(x) is not differentiable atx = 0(d) f'(0) = 0

. Let f be a differentiable function satisfying f'(x) = f'(—x)Vx € R. Then
(a) 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 xeR
(d) f(x) + f(—x) = 2f(0) VxeR

. Let f: R > R be a function, such that |[f(x)| < x*",n e NV x e R then f(x) is :
(a) discontinuous atx = 0 (b) continuous atx = 0
(c) non-differentiable atx = 0 (d) differentiable atx = 0

. Let f(x) = [x] and g(x) = 0 when 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 atx = 1
X—

(b) lin} f(x) does not exist
X—

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

p+agx+x? , x<2
2px +3gx? , x=2
(a) f(x) is continuous in Rif 3p + 10q = 4

(b) f(x) is differentiable in Rif p = q = —
(c) If p = —2,q = 1, then f(x) is continuous in R
(d) f(x) is differentiable in Rif 2p + 11q = 4

.Then:

. Let the function fbe defined by f(x) = {

. Let f(x) = |2x — 9| + |2x| + |2x + 9]. Which of the following are true ?
(a) f(x) is not differentiable at x = 2

(b) f(x) is not differentiable at x = _79
(c) f(x) is not differentiable at x = 0
9

(d) f(x) is differentiable at x = _79, O'E
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16. Let f(x) = max(x,x%,x3)in —2 < x < 2. Then:
(a) f(x) is continuous in —2 < x < 2

(b) f(x) is not differentiable atx = 1
_ 35

(©) f(=1) + f(g) =3

8
35

@) f(=1) +f (g) ==

. If f(x) be a differentiable function satisfying f(y)f( ) =f(x)VXx,yeRy#0

X

y
and f(1) # 0,f'(1) = 3, then
(a) sgn (f(x)) is non-differentiable at exactly one point

. x?(cosx—-1)
(b) im—— =0

(¢) f(x) = x has 3 solutions
(d) f(f(x)) — f3(x) = 0 has infinitely many solutions

.Letf(x) = (x? — 3x+ 2)(x? + 3x + 2) and «, B, y satisfy a < B < y are the
roots of f'(x) = 0 then which of the following is/are correct [.] denotes
greatest integer function ) ?

(@) [a] = -2 (b) [B] = -1
©[Bl=0 (d)[a] =1

p+agx+x?% x<2
2px + 3gx?%, x =2
(a) f(x) is continuous in Rif 3p + 10q = 4

(b) f(x) is differentiable in Rif p = q = —
(c) If p = —2,q = 1, then f(x) is continuous in R
(d) f(x) is differentiable in Rif 2p + 11q = 4

. Let the function f be defined by f(x) = { . Then:

Cfy = €F sin(*) 4 (tanx)* then % may be equal to :

(a) e [3x3 cos(x3) + sin(x3)] + (tanx)* [Intanx + 2x cosec 2x]
(b) eXsinC*)[x3 cos(x3) + sin(x3)] + (tanx)* [Intanx + 2x cosec 2x]
() exsint*)[3x3 sin(x3) + cos(x3)] + (tanx)* [Intanx + 2x cosec 2x]

s 2
(d) e"sm("s)[Bx3 cos(x3) + sin(x®)] + (tanx)* [Intanx + x5 |

tan x

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696




21. Letf(x) =x+ (1 —x)x?+ (1 —x)(1 —x?)x3 + (1-
x"Dx"; (n > 4) then:
(@) fx) = - II¢ 1(1—x )
(b) f(x) =1 — [[{=,(1 —x")

(©f'(x)=(1- f(X))( r= 1(1 Xrl))
(d) f'(x) = f(X)( r=1_ Xrl))

2 , <
Letf(x) = |X +a;0<x<1 ndg(x)=[3x+b’0_x<1

2x+b;1£x£2a x3:1<x<2

If derivative of f(x) w.r.t.g(x) at x = 1 exists and is equal to A, then which of
the following is/are correct ?

(@a+b=-3 (bya—b=1

(©2=3 d2=3

sin[x?]n

+ax3+b;0<x<1,

ff(x) = [X2—3X+8 is differentiable in [0, 2] then :

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

(@)a=3 (b)a=

©b=5-% (db=7-

6

ff(x) = {é ti g f ;: ; ; , then f(f(x)) is not differentiable at :

@x=1 (b)x =2
O x= (dx=3

Letf(x) =+ 1)+ 2)xX+ 3)....(x +100) and g(x) = f{(x)f"(x) — (f’(x))z.
Let n be the number of real roots of g(x) = 0, then :
(@A)x<?2 (b)n>2
(c)n< 100 (d)n > 100
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x| — 3 , x<1 2 — |x| , xX<2
Ix—2|+a , le’g(X)zisgn(x)—b , X=>2
Ifh(x) = f(x) + g(x) is discontinuous at exactly one point, then which of the
following are correct ?
(@a=-3,b=0 (bya=-3,b=-1
(cda=2,b=1 (da=0b=1

26. Iff(x) = {

. Let f(x) be a continuous function in [—1, 1] such that

[In(axj;-bx+c) . _1<x<0

f(x) = 1 ; x=0

l sin(exz—l))

x2

;0 0<x<1

Then which of the following is/are correct ?
(@a+b+c=0 (b)b=a+c
()c=1+b (b2 +ct=1

. f(x) is differentiable function satisfying the relationship
f2(x)+f2(y)+2(xy—1) =f2(x+y)VxyeR
Also f(x) > 0V xeRand f(\/f) = 2. Then which of the following statement(s)
is/are correct about f(x)?
(a) [f(3)] = 3 ([.] denotes greatest integer function)
(b) f(v7) =3
(c) f(x) is even
(d)f'(0)=0

. The function f(x) = [\/1 —V1-— XZ] , (where [.] denotes greatest integer

function ) :

(a) has domain [—1, 1]

(b) is discontinuous at two points in its domain
(c) is discontinuous atx = 0

(d) is discontinuous atx = 1
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. A function f(x) satisfies the relation :
fx+y) =f(x) +f(y) + xy(x+y)Vx,yeR.Iff'(0) = —1, then:
(a) f(x) is a polynomial function
(b) f(x) is an exponential function
(¢) f(x) is an exponential function
(d)f'(3) =18

: : . 6 3x] . .
. The points of discontinuities of f(x) = [?X] cosS [?X] in E,n] is/are L
(where [.] denotes greatest integer function)
@ (b) 3
©3 (d) T

ﬁ 0<x<1
. Letf(x) = 2 5 thenin [0, 2] :
2x2—3x+5 1<x<2
(a) f(x), f'(x) are continuous
(b) f'(x) is continuous for all x
(c) fog is continuous everywhere
(d) fog is not continuous everywhere

2
fx = 9(t),y = P(1), then 3 =
OrE Wi
@) =0z (b) =3
Wi v wg”

o
© % ~ @2 (D) Gz ~ o2

PrE" ="

x €1
where [.] denotes the greatest integer

160 = [Jandged={5 ",

function. Then

(a) gofis continuous for all x

(b) gof is not continuous for all x

(c) fog is continuous everywhere

(d) fog is not continuous everywhere
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35. Let f: RT — R defined as f(x) = eX + In x and g = f~! then correct statement

(s)is/are:
1—e e-1

(@) g'(e) = RYSE (b) g"(e) = (11e)3
©g'e)=e+1 (dg'le) = —

e+1

3x—x2
2
. Let f(x) = [x — 1] ;

x? —8x+17 ; Xx>3

; x<?2
2 < x < 3 then which of the following holds(s)

good ?

([.] denotes greatest integer function)

(a) lin% f(x) =1 (b) f(x) is differentiable at x = 2
X—

(¢) f(x) is continuous at x = 2 (d) f(x) is discontinuous atx = 3

Answers
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