[CONTINUITY AND DIFFETIABILITY] BRVY/ER 0 Eviley ROV 111

Chapter-5

Continuity

SECTION-A

Very Short Type[ 1 mark Questions]

2
1.If f(x) = 2x andg(x) = x? + 1, then which of the following may not be a continuous function?

a) f(2) + 9(x) b) £ () — 9 () Af (). 9(x) d) 53
2. The function f(x) = cotx is discontinuous on the set

a){x=nm:ne’z} b){x =2nm:n€Z}

s nm
c){x=(2n+1);:?ez} d){x=7-neZ}
o _ 4—x

3. The function f(x) = e

a) Discontinuous at only one point b) discontinuous at exactly two points

c) Discontinuous at exactly three points d) none of these

4. Determine the value of ‘k’ for which the following function is continuous at x = 3.

(x+3)%-36
fG) = { —— -
k , x =3
. . Zifx <0
5. Determine the value of the constant “ k “ so that the function f(x) = 1{ I is
3ifx=0
continuous at x = 0.
SECTION-B
Long Type — I [ 4 Marks Questions]
2x+1Lx<2

6. For what value of k is the function continuous at x=2? f(x)=< k ;x=2
3X-1Lx>2

X' +2x°+ %2 0
7. Discuss the continuity of the function x=0: f(x)= tantx X
0 ,X=0
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3ax+b;x>1
8. If the function f(x) given by f(x)= 11 ;x=1 iscontinuous at x=1, find the value of a & b.
S5ax —2b; x <1

ax+1,x<3.

9. Find the relationship between a and b so that the function f defined by : f(x)= is
bx+3,x>3

continuous at x=3.

V14 kx —+1-kx 1<x<0

10. Find the value of k,for which f(x)= X is continuous at x=0.

2x+1

0<x<1
x—-1
. ) ) Kx+1,x<7 )
11. Find the value of k so that the function f ,defined by f(x) = is continuous at x=r
COS X, X > 7

asin%(x +1),x<0

12. Find the value of a for which the function f defined as f(x)= is continuous

tan X —sin x
W A X > O
X
at x=0.
X +3;x<-3
13. Find all points of discontinuity of f, where f is defined as follows f(x)=<—2x;-3< x <3
6X+2;x>3

14.For what value of k, the following function is continuous at x = 0.

1—cos4x £0
fx) = { 8x2 if x
kifx=0
x%—3x+2 n +1
15.Find the value of a such that the function f defined by f(x) = { g whenx is
4a whenx =1

continuous at x = 1.

x>+ax+b 0<x<?2
16.The function f(x) is defined as f(x) = { 3x+2, 2<x <4 .If f(x)iscontinuousin
2ax +5b, 4 <x <8
[0, 8], find the values of a and b.

ODM Educational Group Page 2




[CONTINUITY AND DIFFETIABILITY] BRVY/ER 0 Eviley ROV 111

Differentiability

SECTION-A

Very Short Type[ 1 mark Questions]

17. The function f(x) = elis
a) Continuous everywhere but not differentiable at x = 0
b) Continuous and differentiable everywhere
¢) Not continuous at x = 0
d) None of these
18. The set of points where the function f given by f(x) = |2x — 1| sinx is differentiable is

a)R b)R — {%} c)(0, =) d) none of these

19. Fill in the blank: The greatest integer function defined by f(x) = [x],0 < x < 2is not
differentiable at x =

SECTION-B

Long Type — | [ 4 Marks Questions]

20. If the function f(x) is differentiable at x =2, then find the value of a and b.

_( xifx<2
fo) = {ax+bifx>2

x>+3x+a x<1

bx +2 - is differentiable

21. Find the values of a and b so that the function f(x) = {

forx € R.

22. Show that the function f(x) = |X —3 ,xeRis continuous but not differentiable at x=3.

23. Show that the function f(x) = |2x + 1] is not differentiable at x = —%.

24. If function f(x) = |x — 3| + |x — 4|, show that f is not differentiable at x = 3 and x = 4.

25. Discuss the differentiability of the function f(x) = x|x[at x = 0.

SECT'ON-C Long Type — Il [ 6 Marks Questions]

26. Show that the function defined as follows is continuous at x = 1, x = 2 but not differentiable
3x—2, 0< x<1

atx =2.f(x) = {2x? —x, 1<x<2
5x — 4, x> 2
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

DIFFERENTIATION

If y = log(cos e*), then find Z—z.
If y = cosec(cot\/x), then find Z—z.
i £x)= - [SSX L then find F(x).
secx+1
Differentiate with respect to x: tan™ 1Hx-Vvi-X
Y1+ X +41-x

ify = cot™ Jl+§nx+vﬁ—§nx’fmd92.

J1+sinx —+/1—sin x dx

/ _y?2

Ify::cos4(§§itﬂ§}——5—J,ﬁnd %%

Differentiate the function w.r.t x: f(x) = tan™ 1=X}o tan™ it
1+Xx 1-2x

Differentiate tan™ rtx.

1(@-1} |

2
COSsX 4 X

Differentiate X W.r.t x

x? -1

dy

Find == ,if y= (cosx)*+(sinx) ¥
dx

COsX tanx

Differentiate the function w.r.t x: (x)™ +(sinx)

dy

If (cosx)¥=(siny)",find — .
dx

Find d—y,if (X*+y?)?=xy
dx
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2
40. If siny=x sin(a+y),Prove that — dy w

dx sina
41. If Iog(x2+y2)=2 tan'l(y/x),then show that ﬂ _X*y
dx x-y
2 2 dy 1-y?
42.1f \1-x +\/l—y =a(X—Y),then show that — = 5
dx 1-x
Vo xy dy log x
43.If x'=e™" then show that—==—F—
dx  [log(xe)]
44.1f y =log tan(Z + 5) then show that dy =SecX.
4 2 dx

45. 1f x"y™=(x+y)™" find 0]
dx

46. If x16 9=(x* +y) then find j—y
X

Ho,
47.1f xsin(a-+y) +sina.cos(a+y) = 0 prove that &% = SIN_(@+Y)

dx sina
P
48. If y= el |X ,then prove that (1— X )d y —3x— dy -y=0
1-%2 dx

49, If y=e*(sinx+cosx),then show that —=- d’y Zdy +2y=0
dx? dx

2
50. If x=a(cost+tsint) and y=a(sint-tcost),then find 3—2/ .
X

dy
dx

asintx
?

51.1fy=¢e

2
52. If y=cosec'x,x>1 then show that Xx(x’ —1)d— (2x* —1)
X

2
53. If y=a cos(logx)+b sin(logx) then show that Xx? % + X% +y=0
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X a

2
54. Prove that di{g va?i—x%*+ a?sinl(éﬂ =+a? - x?

d?y

55. If x=a(t-sint),y=a(1+cost),then find —
X

2

u+xﬂ:O

56.1f y = Ioglx+ Vx? +1J then show that (x2 +1) i ax

2
57. If y=sin"’x,then show that (l— Xz)d—Z - Xﬂ =0
dx dx

d 2
58. If x=acos’t and y=asin’t then find the value of ay att=2

dx? 6

X

/ 2
59. Differentiate tan‘l( N J with respect to COS_l(ZX\/].— XZ)

2 -
60. Differentiate tan™ 1S & w.r.t sin? £X
X 1+ x?

61. Verify Rolle’s theorem for f(x) = sin2x in [0, g] and find the value of ¢ € [0, g]

62. Using Rolle’s theorem find a point on the curve y = sinx + cosx — 1,x € [0,%], where

tangent is parallel to x — axis.
63. Verify Mean value Theorem for f(x) = (x — 1)(x — 2)(x — 3)in [1, 4].
64. Verify Lagrange’s mean value theorem for the function f(x) =x*+2x+3, for [4,6].

65. For what value of ¢, Mean value theorem is applicable for the function f(x) = x + i on[1,3]
?

66. Find ay if x=asec’@ and y=atan®@

dx
t -t t ot
67.Findd—yifX:eJre and y:e €
dx 2 2
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