[XIl MATHEMATICS QUESTION BANK]

CHAPTER 5

CONTINUITY AND DIFFERENTIABILITY

IMPROVEMENT 2018

1.

a) Which of the following functions is not
continuous at zero? (1)
i) f(x)=sinx

sinx .
— |f
iy t()=] x X0
1 ifx=0
sin 1 if x#0
i) f(x)= X
0 if x=0
) Xsin 1 if x=0
iv) f(x)= X
0 if x=0

b) Find the values of a and b such that the
function defined by

10 if x<3
f(x)=5ax+b if 3<x<4isa
20 if x>4
continuous function. (3)

a) Verify mean value theorem for the
function f (x)=x*—4x-3 inthe

interval [1, 4]. (3)
b) Consider the function

f(x):sin‘12x\/1—x2,—%£xsi
i) Show that f (x)=2sin™x (2)
ii) Find f'(x). )

MARCH 2018
d
3. a) —(a')=.ne, 1
) (@) (1)
i)y a
ii) log(a")
iii) a*loga
iv) xa**
b) Find L i ©)
dx
4. a) Prove that the function defined by
f (x)=cos(x*) is a continuous function.
)
b) i) If y=e*> * —1<x<1, show that
d a‘eacos‘lx
- (1)
dx  J1-x?
ii) Hence prove that
d’y  dy
1-x*)——-x—=2-a’y=0 3
( )dxz dx y ®)

SAY 2017

5. a) Examine whether the function defined by

Xx+5 if x<1 .
f(x)= i is continuous or not.
Xx-5 ifx>1
)
b) If x=a""; y=a®"!, a>0,show that
dy -y
F_—J 2
dx X @)
c) If y=sin"'x,show that
d?y _ dy
1-x?)—L=x-2 2
( )dx2 dx @)
MARCH 2017
6. a) Find the values of a and b such that the
function
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5a x<0
f(x)={asinx +cosx 0<x<%

b—Z x>2Z
2 2

is continuous. 3

SAY 2016

2 .2
7 a) Find%, it X=acos” 0,y =bsin“ 0 3)
X
b) Find the second derivative of the function
y =e*sinx (3)

8. a) Find all points of discontinuity of f, where f is

2X+3 x<2
defined by f(x)= 2
y (X) {2x—3 X>2 @)
b) If 7Y =x’, then
prove that dy__logx 5 (4)
dx [log ex]

SAY 2015

9. a) Find the relationship between a and b, if the

. . ax+1, x<3
function f defined by f (x) = oy 3 s
X+3, x>
iS continuous. (2)
b) Find ﬂ if y*=x". 2)
dx

2 2
c) Ife’(x+1)=1, show that d y:(dy)

x?  Ldx

@

MARCH 2015

10. a)  Find a and by if the function

sin x
X
f(x)=1 a2,0<x<1 isa
b+x,1<x<2

,—2<x<0

discontinuous function on [-2, 2] (3)
b) How many functions f (x)=|x|,g(x)= |x|2
and h(x) =|x[are not differentiable
at g(x)=|x|2? (1)
(i) 0 (ii) 1 Qi) 2 (iv) 3

11. Find ﬂ if
dx
a) X>+2x°y +3xy’ +4y® =5 (2)
b) x=2c0s’0; y=2sin0 (2)

c) y=sin‘1(2x\/1—x2);—1£x£1 (2)

SAY 2014

12. a) Find the relationship between a and b so that

the function f defined by

2_ <
f(x)= ax’ -1, x<2 is continuous.  (2)
bx+3, x>2

b) Given that Y = x’, then show that
d log x
o 95 @
dx  [logex]

c) Verify mean value theorem for the function
f (x)=x*—4x-3 inthe interval [1,4].
)
MARCH 2014

13. a) Find the value of k if the function:
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. is
3x-5 if x>5

continuous at X =5. )

f(x):{kxﬂ if x<5

. dy . .
b) Find == , if x=a(t—sint);
) dx ( )

y =a(1+cost) 2
€) Verify Rolle’s theorem for the function
f(x)=x*+2intheinterval [-2,2]  (2)

SAY 2013
. dy .
14. a) Flndd—, ify=logx,x>0. (1)
X

b) Is f(x)=|x| differentiableat x=0? (1)

¢) Find %,if X=S8in0—-co0s0 and
X

y =sin0+cos0 Q)
MARCH 2013
. 3Xx—8,x<5
15. a) Consider f(x)= .
2k  ,x>5
Find the value of k if f (x) is continuous
at x=5. 2

b) Find %, ify=(sinx)**,sinx>0. ()
X
L2
c) If y=(SIn X) , then show that

d’y _dy
2 J—
(1—x )_dx2 X =2.. )

SAY 2012

16. a) Determine the value of k so that the function

k (x? 1), 0
f(x):{ (X X ) X< is continuous.

COS X, x>0

)

b) If y=[x+ﬁ}n,

show that Q = ny

(2)
dx  {x*+9
¢) Find %, if x= \/asmflt; y = /acos’% @)
X

MARCH 2012
2 f x<
17. a) Find the value of kif f (x)= o, !f X2
2X, if x>2
is continuous. 2
b) Find ﬂ, if y=x""*x>0 )
dx
c) If y=sin""x, show that
d’y  dy

1-%x°)—2—-x—==0 2
( )dxz dx @

SAY 2011

18. a) Check the continuity of the function f given by

xsinl, x=0

F)={""x 2)
1 , x=0
19. a) Find the derivative of x* +a* with respect
to x. @
Lody 3 3
b) Find d—,lf Xx=acos tand y =asin’t (2)
X
c) If e’(x+1)=1, show that
d2y (dyY’
)
dx dx
MARCH 2011
5 ; X<2
20. () Thefunction f(x)=<ax+b ; 2<x<10
21 ; Xx>10
is continuous. Find a and b. 2
o
H - dy - H sinx Y
(b) (i) Find — ify=sinx L g
dx A
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(ii) Ify= ae™ +be™, show that

2
ng—(m+n)%+mny:0 (3)
SAY 2010

21. (@) Show that the function f(x) defined by

f (x)=sin(cosx) is a continuous function.

2
d?x
2 )
0 1Y _ 1 showthat d—Z - g
dx  dx dx dx
dy dy
MARCH 2010
22. (a) the value of Eﬂoﬂis ............
1-cos4x
[First year portion] (1)

(b) Consider the function
3ax+b ,if x>1
f(x)= : Jif x=1
S5ax—2b , if x<1

() Find lim f(x) and lim f(x) ()

x—1"

(ii) Find the constanta and b if f (x) s

continuous at x =1. 2
SAY 2009
3
23. a) Evaluate the limit |im X =
X—>2 X2 —4
[First year portion] 2

b) Prove that the function f (X)=x—|x| is

continuous at the origin. 2

24. a) Differentiate e* with respect to x from first
principle.  [First year portion] 2

b) If y=sin(logx),

2
prove that xzd—ZJr xﬂ+y:0 )
dx dx
MARCH 2009
X -x-8 X # -2
25. Consider f(x)=< x+2
-5 , X=2
a) What is the value of f (-2)? (1)
b) Check whether the function is continuous at
X=-2. 2
c) Match the following: )
@) q _sin‘l(3x—4x3)+ 1
- 2
dx | cos™ (4x° - 3x]
(b) i_tan’l /1—cosx 1
dx | 1+cosx V2
0
26. a) If y=23cos(logx)+4sin (log x)
i) Find gy Q)
dx
2
iy Provethat 3V xPy_0 @
X dx

b) i) Find the derivative of e** from first
principle.[First year portion] 2

2x+log x

ii) Find the derivative of e

W.rt. X 1)

o o dy .
Find — ,if x=a(06-sin0);
iii) Fin vl ( )

Page4

y =a(1-cos0) )
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MARCH 2008

27. (a) Let y=(x+\/1+7)m

i) Find i (2)

(b) Let y:tan1(

1-cosx
sin X

i) Express 1—cosx and sin X in terms of

. (X X
sm(ij and cos(zj. 2

ii) Hence find Q @)
dx

OR

(@) Differentiate y =e* with respect to x, from

first principles. [First year portion] 4)
(b) If X =
i) Expressy interms of x. @
i) FindQ (2)
dx
MARCH 2007

28. i) Choose the correct function from the bracket
which represents the following graph

(1,1)

(=Y

f (x)=1log, x] 1)

ii) [First year portion]

i Consid f(x) 3x—8 if x<5 find th
i) Consider = ind the
) 2k ifx>5
value of K, if f(x) iscontinuousat x=5.
_ )
29. i) Differentiate x™"*w.r.t. x 2
. ) . d%y
i) If x=at", y=2t, thenfind v 2
X
iii) If y=sin™ (cosx)+cos™(sinx),
., dy
find — 3
@ 3
MARCH 2006
30. If y=a”, then ﬂ iS e,
dx
a)a*  b) a*logx c) xa**!
d) a*loga ()
31. If Siny =xSin(a+y), prove that
dy Sin*(a+
dy _Sin*(a+y) @)

dx Sina

32. Prove that the function

sin X .
——+cosx,if x=0 )

f (x) = X is continuous at
2 ,if x=0

x=0. 3)

d?y
33. If x=aCo0s%9,y =bSin®0, find o (3)
X

34. If y=\/Cosx+\/Cosx+\/Cosx+ ....... oo , then

prove that d_y: SinX
dx 1-2y

©)

35. Find %for the function

X
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(Cosx)” +(Siny)" =k

MARCH 2005

36. Derivative of log, x with respect to x is:

a) _ 1! by L
xlog, e xlog, x

o 1 d 1
xlog, a xlog, a

37. Derivative of tant| — %
1-cos X

1
a) ~3 b) 1

1 p—
c)E d)-1

38. If x=acos’t and y =asin’t find %

X
39. Determine k so that the function

f (x)= k(x2—2) if x<0
COoS X if x>0
at x=0

is continuous

®)

M)

M)

)

40. If y:\/logx+\/logx+Jlogx+ ...... , show

that @y_ 1
dx x(2y-1)

41. If y :[X+Jx2 +1]m . show that

(1+x2)y2 +Xxy,—m’y=0
SAY 2004

42. Find % if X=acos’0,y=asin’0.

X
43. Find %,if y:sin\&+\/sinx .
X

@)

)

)

44,

Examine the continuity of the function

1+x; x<£2 .
f(x)= at the point x=2. (3)

5-X; X>2
45, Find dy if y=x"+a"+x* )
dx
46. If x=¢e’, then ﬂ is
dx
a) X ml
X
c) ¢ d)y (1)
47. If y =sec™ 2x, then dy is (1)
dx
1 1
Q) ——— b) ——
2xv4x? -1 xv4x? -1
2 2
€) —F/—— d) —— @
xyx? =1 Vaxt -1
48. The slope of the tangent of the curve
y=e*at x=11is
a) 0 m—z
e
c) —2¢ d) Z @
e
49. If x¥ =e*7Y, show thatﬂ :IOLX2 (3)
dx  (1+logx)
L dly c
50. Find —;-, given that X =ct, yZY 3)
X
51. Differentiate sin” x w.rt. (log x)2 (3)
52. 1f y =(sin™* x)z,
d’y dy
rove that (1-x*)—-x—2=2 5
P ( ) dx*  dx ©)
2
53. Differentiate tan‘le.r.ttan‘l1‘2—)(2 (5)
—X
MARCH 2004
dy
54. If y =log(sec x —tan x), then o

X

a) —Sec X b) sec x +tan x

Page6
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d) secx—tan x

55.
56.

57.

58.

59.

C) secx

If x*+y® =3axy, find

[XIl MATHEMATICS QUESTION BANK]

dy

dx

Fmd = |f y =sin tan”

If x¥=y", findﬂ
dx
1 for

ax+b for

7 for
continuous, find a and b.

If f(x)=

If show that (1+ xz) Y,

SAY 2003

1X)

X<3
3<x<5is
X>5

+(2x-1)y, =0

dy

60. If x=secd, y=Dbtan @ then ™ is:

61.

62.

63.

64.

asin@

a)

X
b

b asin@

acosd

c)

d)

b

b acosd

If y=+/3x*—7 then % is

X

. 1+x°
If =sm‘l,/ ,
y 2

showthatﬂz X
dx {1-x*

Differentiate (sin x)tanx
dy

b) 3X

W.rt x

Find —=if ax® + 2hxy +by* =0
dx

@)
)
3)
@)

®)
®)

@)

M)

)

)
)

65. Find the value of k such that the following

function is continuous at X =2

kx?, if x<2
f(x)= ' 3
(x) {3, if x> 2 ©
66. If y:(cos’lx)z,
2
prove that (1_X2)dx¥_ %:2 (5)

67. Differentiate coslﬁ_ X2 Jw.r.t. tan*x. (5
+X

MARCH 2003

68. If y=sin"" x+sin"+/1—x*, then % is:

X
a)l (b)0 ©-1 (@ g (1)
2
69. If x=ct; y=— then d—Z 3)
t dx
. dy .
70 Find it Vx+.y=4. )
X
X dy
71. If y=——, provethat x—=y(1-V). 2
y=sa'P i y(i-y). @
72. Examine the function
1-cos4x ; 40
f(x)= X
0 : Xx=0
for continuity at x = 0. 3)

. 2
73. If y=(S|n’1 X) , prove that

d’y _dy
2
(1_X)dx2_ w270 ®)
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