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CONTINIUTY and DIFFERENTIABILITY

Multiple Choice Questions

_(kx?, x<2 . .
If f(x) = 3 x>2 is continuous then value of k is :
2 4 3
C) e < (b) 3 (c);
_(kx+1, x<5 . . ..
If f(x) = 3x—5 x>5 is continuous then value of k is :
9 5 5
(a); . s(b); (c)5
mx—1, x<5 . . ..
If f(x) = 3x—5 x>5 is continuous then value of m s :
11 5 5

(@) (b) 5 (c)5
If f(x) = mx?, x<5 is continuous then value of m s :

6x—5, x>5 ’

(a1 (b)4 (c)3

sin2x x=0
If f(x) =4 3x ’ is continuous then value of m s :
m—-1, x=0
(a)2/3 (b)3/2 (c)3/5
_(kx+1, x<5 . . ..
If f(x) = {Sx +5 x>5 is continuous then value of k is :
19 5 5
(a)? (b) 9 (C) 3
kx—1, x<5 . . ..
If f(x) = {Sx +5 x>5 is continuous then value of k is :
21 5 5
(a)? (b) T (c) n
sin7x x£0
If f(x) = { 3x ' is continuous at x = 0 then value of m is
m, x=0
3 4 7
(@) (b); ) (c);
If y =log[x+VxZ+1 | then d—i is
7 1 1 x
(@) + b e T
x3-8
If f(x) = {E » X# 2 is continuous at x = 2 then value of k is
k , x=2
(2)8 (b)2
%{tan‘l(ex)} isequal to :

(a)e* tan~1 e* (b) == ()0
If y=sinx then atx = % , Y2 isequalto:

(a)-1 (b) 1 ()0
If x = 2at,y = at? then % is equal to:

(a)2 (b)2a (c)2at
If y = cos~1(e*) then % is equal to:

X cin—1(pX x —1/p,x —e”
(a)e* sin™"(e*) (b) e* cos™(e¥) (c)m
If y = sin~1(e¥) then % is equal to:

(a)e* sin~1(e*) (b) e* cos~1(e¥) (©) J:T
%{cot‘l(e")} is equal to :
x -1 ,x e” —e*

(aJe*tan™"e (b) Tootr (c) Tiot
If y = x? then y,(5) is equal to :

(a)10 (b)25 (c)32

= i T 4y
If y =log (sinx) thenatx = 22, 18
(a)o (b)-1 (01

()
(d)g
()3
(d)1
(d)5/3
(d)g

19
(d)+

(d);

(d)none of these

(d)12

1

(d)e*sec™' x

(d)5
(d)t

ex

1-e2%

(d)

O

1

(d)e*sec ' x

(d) none of these

(d)v2



19

20

— plogx dy .
If y=e then o s

(a)logx — x (b)xe'o8*
If y = log(secx) then % at x :E is
(a1 (b)-1

— dy _
1) Ify = 10x then = 0
— dy _
2) Ify =500 then =0
3) Ify =tanx then % = sinx
4) If y = cotx then % = log (cos x)

5) Ify =tan2x then % = 2sec?2x

(c)1 (d)e'°8* log x

(c)0 (d)none of these

True/False

6) Trigonometric functions are differentiable functions in their respective domains.

7) The composition of two continuous functions is continuous.

8) Every differentiable function is a continuous function.
9) Role’s theorem holds for the functions where Lagrange’s mean value theorem holds.

10) Logarithmic differentiation is essential for the function f when f(x) = (p(x))q(x)

2 and 4 Marks Questions

Examine the continuity of the following functions f at the indicated points:

. _(2x+1,x<2 _
(i) f(x)_{Bx—l,x>Zat x=2.
" _3x+1,x<2 _
(ii) f(x)—{4x_1’x>2at x=2
@ 2x—1,x<2
(iii) flx ={3_x at x =2
22, xX=2
xX“—x—6
(iv) f(x)={ x-3 ’x¢3at X =
5, x=3
Vi+x—/1-x <0
(v) f(X)={ sinx X at x=0.
1, x=0
1+2x—V1-2x
(vi) f(x)={ sinx ’xioat x=0
2, x=0
V1+3x—v1-3x <0
(vii) f(x)={ sin x X at x=0.
3 x=0

In the following, determine the value of constant/scalar so that given function f is continuous at the

indicated points :

(i) fx) =

(i) flx) =

(iv) f(x)=

(ii) f(x) = { .3x ’ at x=0.



1-cos2x

v) [ ={T' X*#0at x=0
kz, x=0
x“=9

(vi) f(x)={§' X#3.t x=3
kz, x=23
x“—-25

(vii) f(x)={x—5’ x¢5at x=5
k, x=5

3. Determine the value of constants a & b so that function f defined bellow is continuous everywhere:

x+2, x<2

(i) f(x)={ax+b, 2<x<5
3x—2, x=>5
ax® + b, x>?2

(ii) f(x) =12, x =2
2ax — b, x<2
3ax + b, x>1

(iii) f(x) =111, x=1
5ax — 2b, x<1

4. Differentiate the following w.r.t. x

(i) (3"‘1)2 (ii) (4"‘1)2 (i)  sinx?

3x+1 4x+1
(iv) sin(x? + 5) (v)V15x2 —x +1

5. Find % in each of the following :

(i) ax + by?> = cosy (iij)xy + y* =tanx +y (iii) sin? y + cos xy = 10

(V)Vx+,/y=35 (y@+1) =x(x+1)(x+2) (vi)y* =4ax

i)y =33+ (viil) x2% + y2/3 = 2

6. Differentiate the following w.r.t. x :

. _ . _1(1- i 1 (1 e

(i) tan~1 (%) (ii) tan?1 (%) (iii) cot ™1 (%2 2(|v) sin™1(1 — 2x?%)
1 _ 3 . -1 3 _ .. —1[ x3+a3 ceey x _1< 1 )

(v) sin”"(3x —4x°)  (vi)cos™ (4x° —3x) (vii) tan <1_x§a§> (viii) sin i

X ax X

(xiii) cot™1 (%) (xiv) cot™1 (ﬁ) (xv) cot™1 (m _ x) (xvi) tan~1 [12€05*

1 1+x 1+cosx

(ix) COS_I\/% (x) tan~1 (@) (xi) tan~1 (—a2x2+1_1) (xii) cot™1 (—x2+1_1)

.e —1 [l4cosx —1 [1-sinx . sin/x cos~1(x+1)
(xvii) tan oo (xviii) tan Treins (xix) e (xx) e
(xxi) log cos 5x (xxii) log (x +3++/x2+6x+ 3) (xxiii) log (x ++/x% + 1)
. 1+ . +/x2—a?
(xxiv) log (1_—3 (xxv) log{tan G + g)} (xxvi) log (;‘_\/%)
x+y — dy _ya-x)
7. Ife xy then show that dx = 21D

sin~1x
V1-x2

.o d . . .
9. Find d—z for the following parametric functions :

8. Ify= then prove that (1 — xz)% —xy=1.

(i) x=acos?0 ,y=bsin?0
(ii) x=2sin’?0 ,y =2cos?0
(iii) x=a(@ —sinf) , y=b(1+ cos0)
(iv) x=a(0+sinB), y =b(1+ cosB)
10. (i) If x =2cos0O —cos20 , y =2sin6 — sin 20 then find % at 0=72—t.

(ii)if x = a(cose +logtang) , ¥y =asin@ then find % at o =§.



1-t? 2 d
11. If x=riz , y=riz then prove that d—z+§= 0.
12. Differentiate the following w.r.t. as indicated :
. _ 1 _
(i) cos 1<m) w.r.t. tan"1x
+x
(ii) tan‘l( 1x 2) w.r.t. sin"lx
—X
. 1/ 2 _
(iii)  sin 1(1 xz)w r.t. tan 1x
22
(iv) cos™! (L;) w.r.t. tan"lx
(v) tan~1 (132) w.r.t. tan 1x
. -1 3x—x3) _1( 2x )
(vi) tan (1_3x2 w.r.t. tan”" (—;
.. _1 (V1x2- _
vii an 1) wor.t. tanlx
tan~! .
_1 (V1+a2x2-1 _
vii)  tan 1 (X220 wort. tanlax
ax
/ 2 _
ix tan~1 (X2 1) e sin1 (2
2
x 1+x

(x) cos’x w.r.t. eSin*

13. Differentiate the following w.r.t. x :

(i)(sin x)* (i) 25" %  (iii) (cos x)Sin%
(iv) x* sin~1v/x (v) cos x*
14. Differentiate the following w.r.t. :
(i) x51"* + (sin x)* (i) x'°8* + (logx)* (i) x'3"* + (tan x)*
(iv) x¢°S* + (sinx)®@"*  (v) x* + (sinx)* (vi) x50 % 4 (sin~1x)*
15. (i) If (sinx)?Y = (siny)* , find %.

(ii)if (sinx)? = (cosy)*, find % .
y

(iii) If xPy? = (x + y)P*? show that —Zi’ =L
. dy y?

=xY ay__ y o
(iv) Ify = x” show that = prrm——

(v) IfxY + y* =loga, find %.

16. If y = \/x + \/x ++vx+ - .....to o then prove that (2y — 1)% =1.
17. Ify=\/3x+\/3x+\/3x+~- ......... o then prove that (2y—1)%=3xlog3.
18. If y = \/tanx + \/tanx ++tanx + - ... ... oo then prove that (2y — 1)% =sec’x.

_ . (sinx)(sinx) ......... 0 ﬂ — yZ cotx
19. If y = (sinx) then show that dx  1-ylogsinx "

)(tan x)eee 0

20. If y = (tanx)®nx prove that % =2 at x= %.
= sin~1 Ny dy _

21. If y - sin™! x then show that (1 — x )E_xﬂ =0.
d’y

22. Find Tz in the following :

()x=acosB ,y=bsin@ (i)x=acos®0 ,y=asin®0 (ii)x =acos>0 ,y = bsin30

e d’y _dy _
23. If y = (sin"1x)? then prove that (1 — xz)g? —x=2.
24. If y = (tan"1x)? then show that (1 +x%)"y, +2x(1+x%)y; —2=0.
d’y | _dy
25. If y=1log (x + Va2 + 1) then show that (x% + 1)W +x>=0.
26. If y= (x +/x% + 1)m then prove that (x? + 1)ﬂ +x2 _m?y=0
’ y dx? dx y ’

2
27. If y = cos(2 cos™! x)then prove that (1 — xz)% - x% +4y=0.



28.
29.
30.

31.

32.

2
If y =sin(msin~1x)then show that (1 — x?) % - x% +m?y =0
If y=e™Sin"'* then show that (1-x%)y, —xy; —m?y =0 .
Ify = emtn"' X prove that
. d? d .
i1+ xz)d—xf + (2x - m)d—z =0 (i) 1+x2)2%y, +2x(1+x%?)y; —m?y =0.

Verify Rolle’s theorem for the following functions :

(i) f(x) = x® —4x0on [-2,2] (ii)f(x) = x3 + 3x* — 24x — 80 on [—4,5]
(iii)f(x) = x> — 6x* + 11x — 6 0on [1,3] (iv)f(x) = (x + 1)(x — 4) on [—1,4]
(v)f(x) = (x — 3)(x — 5)%on [3,5] (vi)f(x) = sin2x on [0,7]

(vii) f(x) = cos xon[—g,g] (vii)f (x) = sin?x on [0, m]

(ix)f(x) = cos? xon [0, 7] (x)f(x) =sinx + cosx on [0,27]

Verify Lagrange’s Mean Value theorem for the following functions :

(i) f(x)=x3—2x>—-x+3 in [0,1] (ii) f(x) =23 —5x2 —3x in [1,3]

(i) f(x) = (x —1D)(x —2)(x —3) in [1,4] (iv)f(x) =cosx in [0, g]

33. Verify LMVT forf(x) = x(x —1)(x — 2) in [O, %].
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