tovaLeoucarton MATHEMATICS

Result Oriented ( DAILY PRACTICE PAPER) [ CLASS XII ]

CONTINUITY AND DIFFERENTIATION

1. State the function which is continuous for all x € R.
(a) sin x (b) (x*-25)/(x-5)
(o) [x] (d) sgn (x)

2. The function 'f' defined by f(x) = (x3-8)/(x-2), x#2 is 12, x=2
(a) not continuous at x = 2
(b) continuous at x = 2
(c) not continuous at x = 3
(d) not continuous at x = - 2

3.1f x = at?, y = 2at, then d?y/dx? is

(a) 1/t (b) -1/t3
(c) at? (d) -1/(2at®)

4. Derivative of (x/2)V(a?-x?) + (a%/2)sin"'(x/a), with respect to x, is
() sin"*(x/a) (b) (x/2)V(a*x?)
(0) V(a®x?) (d) 1/V(@x?)

5. Discuss the applicability of LMV Theorem for the function
f(x) = |x|,in [-1, 1]
(a) applicable, c =0 (b) applicable, c = -1
(c) applicable,c =1 (d) not applicable

Differentiate each of the following with respect to x
(Exercises 6 to 10):
6. sin log x 7. cos Wx
8.e71/x 9. sin[log (x*-1)]
10. log(sin x)
11. Differentiate cos x with respect to e”*.
12.Ify = sec” *(V(x+1) / V(x-1)) + sin ' (V(x-1) / V(x+1)), find dy/dx
13. Given f(0) = - 2, f'(0) = 3. Find h'(0), where h(x) = xf(x).
14. Find dy/dx at (4, 9), when Vx+Vy = 5.
15. Find the second derivative of log x with respect to x.
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16. Show that the function f(x) = sin x / |x| is discontinuous at x = 0.
17. Show that the function f(x) = |x| - x| is continuous at x = 0
18. Let f be the function defined as
f(x) = { 2x/[V(a+x) - V(ax)], ifx # 0 ; 3k, ifx =0},a > 0.
For what value of k, function is continuous at x = 0?
19. A function f is defined as
f(x) = { (1-cos 4x) / %%, ifx < 0; x / (V16+Vx - 4), if x > 0}
Is the function continuous at x = 0? If not how should the function be
defined at x = 0, so that the function is continuous at x = 0?
20. If a function f defined as
f(x) = {sin(a+1)x + sinx / x%,ifx < 0; ¢, ifx=0;x / (x+bx* - x), if x > 0}
is continuous at x = 0. Find the values of a, b and c.
21. Letfbe the function defined as
f(x) = { (cos?x - sin®x - 1) /V(x+1) - 1,ifx # 0; k, ifx =0}
is continuous at x = 0. Find the value of k.
22. Letf be the function defined as
f(x) = log(1 + 3x) -log(1-5x) /2x ,ifx#0 k,ifx=0
is continuous at x = 0. Find the value of k.
23. Show that the function f(x) =
x/|x| +x*,ifx#0 k,ifx=0
is discontinuous at x = 0 whatever may be the value of k.
24. Examine the continuity of the function
f(x) = [x| cos 1/x,ifx#0 0,ifx=0
atx=0.
25. Letfbe the function defined as f(x) = e*(1/x-1) ,ifx# 0
0,ifx=0
Show that function is discontinuous at x = 0.
26. Letfbe the function defined as
fx)= x*+2-16 /x*-16 ,ifx # 2
k,ifx=2
be continuous at x = 2.
Find the value of k.
27. For what value of k, the function f(x) = sin3x /tan2x ,ifx<0
k ,if x = 0 is continuous at x = 0?
log(1 +3x) /e*x ,ifx>0
28. If function fis differentiable at x = a, find
lim x—a x*f(a) - a*f(x) /x-a
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29. Let f(x) =x + k, if x < 1 show that f is continuous

kx? 4+ 1,ifx > 1 atx = 1. Find k, so that fis differentiable atx = 1

Differentiate each of the following with respect to x in Exercises 30 to

49:
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.

53.
54.
55.
56.
57.

58.
Call

sin™ (a + bcosx /b + a cos x)

log (x + V(a2 + x?))

sin (m sin™* x)

log, (sin x)

V@ +x») + V@ -x?) /V@2 +x%) - V(@ -x?

cos™ (V(1 + cos 2x) / 2)

tan™ (a cos x-bsinx /b cos x + a sin x)

cot™! (WV(1 + x° - X))

sin™! (V(x- 1) -V(1-x%)

sint (V1 +x)+V(1-x%)/2)

tan' (2a/1-a%),a>1

x% - 2x

XX

log(x* + cosec x)

x(cosx) + (cos x)*

sin™! (5x + 12 V(1 -x?) / 13)

tan"t (x / V(1 -x3) + V(A +x%) /1-%x%)

log (V(x® + a%) -x / V(x% + a%) + x)

x/y)*

V(x-3) (x*+4) /3x*+ 4x+5

Ify = xy + e”x, prove that dy/dx = Vy? - 4

Ify = log (V(1 + %) - V(x - 1)), show that dy/dx = 1 / 2V(x? - 1)

If ax® + 2hxy + by® + 2gx + 2fy + ¢ = 0, show that

dy/dx =-(ax+ hy + g) / (hx + by +f)

Find dy/dx, if sin(xy) + x/y = x* -y

Ifx* +y?*=r-1andx* +y*=r?+ 1/r? show thatx*dy/dx /y =1

Ify = x sin y, show that dy/dx =y / x(1 - x cos y)

Ifxy =(x+y)", x+# my,showthatdy/dx =y / x

Given that cos(x/2) cos(x/4) cos(x/8) = sin x / sin x,

prove that 1/2% + 1/2% * sec® (x/4) + 1/2* *sec® (x/8) + ... =
cosecx - 1/x

Ify =e”*(x+y), show thatdy/dx=y /1-y
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59. Ife”x = y”x, show thatdy/dx = (logy)?* /logy -1
60. Ife* + e-x=c, showthatdy/dx = -e*
61. Ifx=acos®>0@andy = asin® 9, find dy/dx at 0 = 1/4
62. Differentiate tan™*( (2x / 1 - x*)) with respect to sin”™! ((2x / 1 + x%))
63. Differentiate tan™! (V(1 +x2) - V(1 -x?) / V(1 + x?) + V(1 - x?)) with
respect to cos™* x2.
64. Prove that the derivative of tan™*(v/(1+x?)-1) /x with respect to tan™'x
is independent of x.
65. Ifev(x+1) ~ 1, show that (d%y/dx*) = (dy/dx)?
66. Iflogy = tan™'x, show that (1 + x*)y, + (2x- 1)y, = 0.
67. Ifx=asecOandy=atan 0, find d’y/dx* at 0 = /4
68. Ify = xx prove that xyy, - xy;* - y* = 0.
69. Ifx =a(® + sin 0) andy = a(1 - cos 0), find d*y/dx* at 6 = 1t/2
70. Ify = xlog (x/(a+bx)), prove that d*y/dx* = 1/x (a/(a+bx))?
71. IFf(x) = ((3+%)/(1+x))*(2+3x), find f'(0).
72. Ify = tan™! (5ax/(a%-6x?)).
Prove that dy/dx = 3a/(a® + 9x%) + 2a/(a* + 4x?)
73. Ifyv(1 + x?) = log[V(1+x?) - x].
Show that (x* + 1)dy/dx + xy + 1 = 0.
74. Verify Rolle's Theorem for the function
f(x) = log(x* + 2) -log 3 on [-1, 1].

State which of the following is continuous as well as Long Answer I /
Long Answer II Type
1. differentiable for x € R
@) Ix| (b) [x]
(c) polynomial function (d) sgn (x)
2. Derivative of with respect to x, is
3. Find the relationship between a and b so that the function f defined by
f(x)= ax+1,ifx<3 bx + 3,ifx>3
is continuous at x = 3.
[NCERT: AI 2011]

(a) 2 (b) 1/(x-1)?
(©) (2x-1) / (x1)? (d) -1/(x1)?

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




LOYAL EDUCATION M A THEM A T1 C S
Result Oriented ( DAILY PRACTICE PAPER) [ CLASS XII ]
4. For what value of A is the function defined by
A(x2-2x),ifx <0
f(x)=4x+1,ifx>0 continuous atx =07
[NCERT: Foreign 2011]
5. Derivative of x/x-1 with respect to x, is

(a) 2 (b) 1/(x-1)?

(€) 2x-1/(x-1)? (d) -1/(x-1)?
6. Derivative of sin x with respect to log x, is

(a) x/ cosx (b) cosx / x

(c) xcosx (d) x*cosx
7. Differentation for x CR

(a) [x| (b) [x]

(c) polynomial function (d) sgn[x]
8. Examine the continuity of the function f(x)=x+3"'x € R.
9. State the points of discontinuity for the function
f(x)=[x],in-3 <x< 3.
[HOTS]
10. Find the point of discontinuity if any for the function
f(x)=1/x-5
[NCERT]
11. Differentiate y = e* + e** + 3* + e** + e5* with respect to x.
12. If y= 500e*x + 600e-5x%, show that dy = 49y. [NCERT]
13. Verify the Rolle's Theorem for the function f(x)= sin x in [0, T].
14. Verify the Rolle's Theorem for the function f(x)= x in [-1, 1].
15. Verify Mean Value Theorem for the function
f(x)=(x-1)2/*in [0, 2].
[HOTS]
16. Find the derivative of f(log x) with respect to x, where
f(x) = log x.
17. Find the derivative of sin™'x/1+sin"'x with with respect to sin™*x,
18. The derivative of a differentiable even function is odd function. State
true or false.
19.Itisknown thatforx # 1,1 + x + x* + ... + x"-! = 1xn/1-x
Hence find the sum of the series 1 + 2x + 3x* + ... + (n-1) x*-2
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22. Show that the function f(x) = 2x - |x| is continuous but
not differentiable at x = 0.
[Foreign 2013]
23. Is the function f(x)=3x+4tanx / x continuous x=0? If not how should
we define the function to make it continuous?

24, Iff(x) =if x # 0, find whether f(x) is continuous at x = 0.

[HOTS]
25. Is the function f(x)=x-1 if x #1 continuous
F(x) = {sin5x/3x x!=0
{k x=0

26. For what value of k is the following function continuous at x2= 07?
f(x)sin 5xx# 0
27. Discuss the continuity of the function

log(1+3x)
28. Show that the function defined by f(x) = cos x* is a continuous function.
[NCERT]
29. Find the value of k such that the function
2x* +2-16if x # 2
f(x)=4-16 is continuous at x = 2.
kifx=2
[NCERT Exemplar]
30. For what value of k, is the following function continuous at x = 0?
f(x)= {1-cos4x / 8x? ifx!=0
{ k ifx=0
[NCERT Exemplar]

Differentiate each of the following with respect to x
(Exercises 31 to 40):

31.y = sin-! (5x4+12vV1-x%/13)

32.y =V(secx-1)/(secx + 1)

33.y = cos™* ((3x + 4V(1x%))/5)

34. f(x) = tan"((1-x)/(1+x)) - tan ' ((x + 2)/(1-2x))

35.y = sin"*(cos x) + cos™*(sin x). [HOTS]
36.y = sin *(V(1+x) + V(1x) )/2

37.y =sin"! [2aV(1 - a%k?)]
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38.y = cot ' ((1+x)/(1x))
39.y = tan'(V(14a%x? - 1)/(ax)) [HOTS]
40.y = tan ' (V(1+x?) - V(1-x?)) / V(145 + V(1 x?)), x> < 1.
[Delhi 2015]

41. Differentiate cot™*(v/(1+sinx) + v(1-sinx)) / (V(1+sinx) - V(1-sinx)),
0 <x<m/2 [NCERT]
42. Differentiate sec™*(1/(4x3 - 3x)), 0 < x < 1/V/2 wirt. x

[NCERT Exemplar]
43. Prove that d/dx [ x/2V(a? - x?) + a?/2 sin"' x/a] = V(a? - x?)
[Foreign 2011]
44, Differentiate tan™*(v/(1-x?)/x) with respect to cos™*(2xV(1-x?)),
when x # 0. [Delhi 2014 ]
45. Differentiate tan™*(vV/(1+x?) - 1)/x with respect to sin"*((2x)/(1+x?)),
when x # 0. [Delhi 2014 ]

46. Find dy/dx, if y = tan"*(x / (1 + V(1x?))
47.1fx = cos t(3 - 2cos* t) and y = sin t(3 - 2sin? t), find the value of dy/dx

att = 1t/4. [AI 2014]
48.1fx =acos® + bsin® and y = asin 0 - b cos 0, show that y* d®y/dx? - x
dy/dx +y = 0. [Delhi 2015, Foreign 2011]
49.If e* + e¥ = e*, prove that dy/dx + e* = 0. [Foreign 2014 ]
50. Iff(x) = V(x?+ 1); g(x) = (x+1)/(x* + 1) and h(x) = 2x - 3, then find
f'{h'[g(x)]}. [Foreign 2015]

51. Ify = (x + V(1+x?)), then show that
(1+x3) *d?y/dx* + x * dy/dx = n?y. [Foreign 2010]
52. Find dy/dx, if y = cos(log x?). [HOTS]

53. Find dy/dx, ify = cos x + (sin x)*/x
54. Finddy/dx,ify =x*-cosx+x*-1/x*+1
55. Ifx=a(cost+ logtant/2),y =a(l + sint), find d*y/dx?
56. Ifx =a(0-sin0),y =a(l + cos 0), find d®y/dx?*. [Delhi 2011]
57. Ifx=a(cost+tsint)and y = a(sint-tcost),
0 <t<m/2,find d*y/dx? dy/dx and d*y/dx?.
[Delhi 2017(C), Al 2012]
58. Ifx =asintandy = a(cos t + log tan t/2), find d?y/dx?*.

[Delhi 2013]
59. Ifx = acos® 8 and y = a sin® 0, then find the value of d*y/dx? at
8 =m/6. [AI 2013]

60. Ifxlogy +ylogx =75, find dy/dx.
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61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

74.
75.
76.
77.
78.
79.
80.
81.
82.

Iflog (x* + y*) = 2tan™! (y/x), then show that dy/dx = x+y/x-y
[Delhi 2019]
Ify = log (x + V(x? + 1)), then prove that
(x> + 1) *d?y/dx* + x *dy/dx = 0. [Delhi 2013; Foreign 2011]
Ify = sin™! x, show that (1 - x?) * d?y/dx?* - x * dy/dx = 0.
[NCERT; Delhi 2012]
Ify = 3 cos(log x) + 4 sin(log x), show that
x**d?y/dx* + x*dy/dx +y =0 [NCERT; Al 2016; Delhi 2012]
If y* = e”(y - x), prove that dy/dx = (1 + log y)?/logy . [Al 2013]
Ifx¥ = e”(x-y), prove that dy/dx = log x/(1 + log x)*.
[NCERT Exemplar; Al 2013]
Differentiate, tan™* (vV(1+x2)-1)/x) with respect to tan™* x, when
x# 0. [NCERT Exemplar; Foreign 2013]
Ify = sin"*(x*V(1-x%) + xV(1-x*)), then prove that
dy/dx = 2x/V(1-x*) + 1/V/(1-x?)
If V(1-x®) + V(1-y°) = a®(x® - y°), prove that
dy/dx = x*y* /y*x°
Ifx* = e*(e”(-y)), show that
dy/dx = 2 -log x/(1 - log x)?
If siny = xcos (a + y), show that
dy/dx = cos®*(a + y)/cos a
Also, show that dy/dx = cos a, when x=0. [Delhi 2018(C)]
If the derivative of tan™*(a + bx) takes the value 1 at
x =0, prove thatb =1 + a*
Ify =e”(e"(e”(-x))), prove that
dy/dx=y/1-y
Differentiate tan™*(2x/1-x?) with respect to sin"*(2x/1+x?)
Ify = f((2x-1)/(x?*+1)) and f'(x) = sin A, find dy/dx. [HOTS]
If y=sin(m sin™* x), prove that (1-x%)y,-xy, +m*y=0.
Differentiate tan™*((3x-x%)/(1-3x?)) w.rt. tan~1(x/V(1-x%))
If y = V(1 - sin 2x) /(1 + sin 2x), show that dy/dx + sec?(1/4 - x) = 0.
Ifx* +y*=2 (oraorbora+ bin place of 2), find dy/dx.
Find dy/dx, iftan (x +y) + tan (x-y) = 1. [HOTS]
If x?y = 1, find dy/dx.
Ifxsin (a+y) + sinacos (a +y) =0, prove that
dy/dx = sin®(a + y)/sina [NCERT Exemplar]

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented ( DAILY PRACTICE PAPER) [ CLASS XII ]
83. Ifx =e”(x/y), prove that dy/dx = x - y/x log x [NCERT]
84. IfV(1-x?) + V(1-y?) = a(x - ), prove that

dy/dx = V(1 -y?)/V(1 - x?) [NCERT Exemplar, HOTS]
85. Ifcosy =xcos (a+y) with cos a # 1, prove that
dy/dx = cos*(a + y)/sina [NCERT; Foreign 2014]

86. Verify the Rolle's Theorem for the function
f(x) = sin*x + cos*x in [0, 1t/2]
87. Verify the Rolle's Theorem for the function
f(x) = sin 3xin [0, m].
88. Verify the Rolle's Theorem for the function
f(x) = V4 -x%in[-2, 2]. [NCERT Exemplar]
89. Verify Mean Value Theorem for the function
f(x) = V25 - x%in [-3, 4].
90. Iff(x) and g(x) are functions derivable in [a, b] such
that f(a) =4, f(b) =10, g(a) = 1, g(b) = 3, show that
for a < c < b, we have f'(c) = 3g'(c). [HOTS]
91. Examine the following function f(x) for continuity at
x = 1 and differentiability at x = 2.
fx)={5x4,0<x<1
{4x*-3x,1<x<2

{3x+4,x=>2 [Guwahati 2015]
92. Ify = x?log(1/x), then prove that x*(d%y/dx?) - 2(dy/dx) + 3x* = 0.
[Guwahati 2015]
93.1f (x / x-y) =log(a / x-y), then prove thatdy/dx =2 - (x / y).
[Guwahati 2015]

94, Let f(x) = x - |x - x*|, x € [-1, 1]. Find the point of
discontinuity, (if any), of this function in [-1, 1].
[Bhubaneshwar 2015]
95. Ify =log((x/ (a + bx))*(1/2)), prove that x*(d%y/dx?) =
((dy/dx) - y)*.

[Bhubaneshwar 2015]
96. Find the derivative of sec™*((1 / (2x%- 1))) w.rt. V1 - X% at
x=1/2. [Bhubaneshwar 2015]
97. Ifx=asin 2t (1 + cos 2t) and y = 3 cos 2t (1 - cos 2t),
show that dy/dx = (B / ) tan t. [Patna 2015]
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98. Findd/dx cos™'((x-x") / (x+x1). [Patna 2015]
99. Find the derivative of the following function f(x) w.r.t.

x,atx = 1: cos 1 (sin(V(1 + %) / 2) + x?) [Patna 2015]
100. If function f(x) = |x - 3| + |x - 4|, then show that f(x) is
not differentiable at x = 3 and x = 4. [Chennai 2015]
101. Ify = x* / 2, find dy/dx. [Chennai 2015]
102. Ify = Vx+1 - Vx-1, prove that
(x% - 1)(d?y/dx*) + x(dy/dx) -1/4y =0 [Chennai 2015]
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