Mathematics-XII
Continuity and Differentiability
Worksheet

Differentiation

1. Differentiate each of te following with respect to x :

a. sec_l(\/;+1]+sin_l[\/;_lJ

Jx -1 Jx +1

b. sin™! Vltx+yl-x i O<x<l1
2
o cos-! 331nx+4cosxj
' 5
d cos ! 12x + 541 — x?
' 13
_1(acos x—bsinx -7 T a
e. tan : ; —<Xx<—, —tanx>-1
bcos x +asinx 2 2 b

f. sin’! 2"
1+4*

o tan! x/1+sinx+\/1—sinx_ O<x<£
‘ \/1+sinx—«/1—sinx ’ 2
h. tan! 25;”662} 6x% <a®,a>0

a“ —6x
i. tan! —2x 2]

1+15x
j. tan™ —\/;(3_)6)

1-3x

k. sin™! (xQ\/l —x? - x\/l - x4)

1. sin’! (cos x)+ cos™! (sin x)

m. log; (log x)

2. Prove that :

a. E:—ey_x, if e¥ +e¥ =Y
b, W _ XY iy ev
dx xlogx
1+1
o Gy _(ltlogy) £yt = ou
dx logy
2
d. %=%,—Zx‘g =0, if x"y" =(x+y)""



dy sin®(a+y)

, if xsin(a + y)+sinacos(a +y) =

dx sina
f. @:%, ifyztan_1 2+tan_12+3x.
dx 1+25x 1+5x 3-2x

g. (xz+1)yQ+xy1 =0, if yzlog(x+\/x2+1).
h. @:L,ify:(x+\/x2+a2) .

dx x* +a?

2 0
x@:—y Cif y=x° .
dx 1-ylogx

j. (2y—1)%:1, ify=\/x+\/x+\/x+...

(COS x)(cos X)...0

dy _ y?tanx
dx ylogcosx—-1

dy
L 2= J1-—x2’ if VI—x® +\1-y® =a(x-y).
2

d
m.ﬁ:% 1 i,1f\/1 X +\/1 (xs—ys).

if y =(cos x)

2
n. y2+(%j =a®+b?, if y=asinx+bcos x.

2

0. dg: cosx 5, if y=tanx+secx.
dx® (1-sinx)

p. d_y= _ylogx’ if x = ecoth y:esith.
dx xlogy

q. (x2+4)(y1 2 :nz(y2+4), if x=secO-cos0,y=sec™0-cos"0.

)
2
r. (I—XQ)%—X%+p2y:O, if x =sint,y = sin pt.

d’ d .
S. yQ—y—x—y+y:O, if x=acos0+bsind,y =asin®—-bcoso.
dx?  dx

_ Find ﬂ, if y*+x¥+x*=a”.
dx

y=tan’! \/1+x2+\/1—x2 K<l dy
L If \/1+x2_\/1_x2 - find dx

_ Find the derivative of f (etanx) with respect to X at x =0, it is given that f'(1)=

. (T
CIf f(x):|cosx—s1nx|,ﬁnd f (gj

NI+ X% -1
. Differentiate tan ~| ——

. _1 2x
} with respect to Sl 1( j

X 1+ x?



V1-x?

8. Differentiate tan™

1
with respect to cos™ (2x\/1 - x* ) , where x e (ﬁ,lj-

x
9. Differentiate tan_l(;J with respect to Sin[QCOt_l 1+_x]
1++v1-x? 1-x
10. If X =asin2t(1+cos2t),y = bcos2t(1—cos2t), find % at X = %
11. Find % o x=acos’ 0,y =asin® 6.
2

Continuity

12. Find the value of k, if given functions are continuous at the indicated points:

x>+ x%2-16x+20
5 ;X #E2
a. flx)= (x-2) at x=2,
k ; x=2
l—Cf)Ska_ .0
xsinx
b. flx)= Sl at x=0,
— ;x=0
2
2x+2_16
— ; x%2
c. flxX)=1 4*-16 at x=2,
k ; x=2

d. flx)= * at x=0,

\/gsmx—cosx : w2k

x- T 6 n

e. fx)= 6 at X =—
k ,x=E
6

1
13. Given f(x)= ~ 1’ find the point of discontinuity of the composite function Y = F(f(x)).
\/5 cosx—1

T T
»X #—,then find the value of /| = | so that f(X) becomes continuous
cotx -1 4 4

14. 1If f(x)=

T
at sz'



1—00234x x<0
x
15. Let f(x)= a ; x=0_ For what values of aand b, f is continuous at x=0 ?
L ;x>0
V16 ++/x — 4

16. Find the values of a,b and c for which the given function is continuous at x=0,

sin(a+1)x+sinx
; x<0
X
flx)= c ; x=0,
2_
\x+bx \/; x>0
b\/x3

T
17. Find the values of p and q for which the given function is continuous at X = 5’
1-sin® x T
m2. 0 X<5
3cos” x 2
T
x) = ;X =—
f(x) p 5
q(l—sm;c); x>
(n—2x) 2
1
e* +1
. . )1 5 x#20 .
18. Show that the function f given by, flx)= * 1 is discontinous at x=0.
e p—
0 ; x=0
Differentiability

19. Prove that the greatest integer function defined by f(x)= [x] is not differentiable at x =1.

20. Show that f(x)= |x - 5| is continuous but not differentiable at x=5.
x? -1 , x <1
21. Show that the function f defined by f(x) Z{ lex  x>1 is continuous but not

differentiable at x=1.

22. Let f(x)= x|x| V X € R.Discuss the derivative of f{x) at x=O0.

2
x° ,x<1
23. For what values of a and b is the function f(x)= derivable at x=17
2ax+b , x>1
) x*+3x+p ; x<1 )
24. Find the values of p and g so that f(x)= is differentiable at x=17
gx+2 ; x>1

25. If fis differentiable at x=a, then find



xf(a)—af (x)

a. lim
x—a xX—Qa
2 _ 2
o lim 2@ =)
x—a xX—Qa

26. A function J ‘R ™ R satisfies the equation /(X +¥) = (X)) for a1 Y € R, f(x)#0.
Suppose that the function is differentiable atX =0 and J (0)=2: prove that/ (¥)=2(x).

Rolle’s and Mean Value (Lagrange’s) Theorems

27. Verify Rolle’s theorem for the following functions:
a. fl)=x>-9x%+26x-24, x c[2,4]
b. f(x)=cosx+sinx, x €][0,2x].

flx)=x®-6x*+ px+q, xe[1,3]

28. It is given that for the function , Rolle’s theorem holds

1
with € =2+ ﬁ’ find the values of p and q.

29.1f f:[-5,5] > R is differentiable function and if / '(¥) does not vanish anywhere, then
prove that f(=5)# f(5)-
30. Verify Mean Value theorem for the following functions:
a. f(x)=(x-3)(x-6)(x-9), x<[3,5]
b. f(x)=sinx-sin2x, x [0, n].
31. Using Mean Value theorem prove that there is a point on the curve Y = 2x* —5x+3

between the points A (1,0) and B (2,1), where tangent is parallel to the chord AB. Also find
that point.

32. Find a point on the curve ¥ =VX~2 defined in the interval [2,3] where the tangent is
parallel to the joining the end points of the curve.

M7Where f(x)=Vx+2andce (4,6).

33. Find ¢ so that f (C) = 6—4
*kkkk



