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|CONTINUITY AND DIFFERENTIABII.ITYI

Lim f (a-h) = Lim f (a+h) = f(a)

h—0 h—>0
L Is ¢(x) continuous at x = 1, when
P(x) = x+3, 0<x<1
=4-x, x>17?
2. Prove that the following function is discontinuous at x = %2 ?
fix)="%-x, 0<x<%
= s =2
=3/2 - x, Y<x<1?
3. Examin the contunuity of the following fraction x = 0.
f(x) = Cos ax);2Cos bx’ <%0
_ bzci az, <=0
4, Is f(x) continuous at x = 0, if
f(x) = x sin )l(, x#0
=0, x=0
5. Examine the contunuity of the following function f(x) in the closed

interval [0, «].

f(x) =Sinx + Cos x, 0 < x /3
=2 Sin 2x, 5 <x<27/3

=tan X, 2n/3 <x<Tn
6. I[ff(x)=x+5,x<1

=x-5x>1, then Examin the countinuity §x).
7. Find the value of K so that the function e /

fx)=Kx+1,x<5

=3x -5, Xx>5 is countinous at x = 5.
2
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8. Find the value of K, So that the function is contunous at x = /2
.. KCosx
flx)= —y X< 7/2

9. Examine the contunuity of the following function f(x), atx =0 ?
f(x) =, x#0
=0, x=0

10.  The function f(x) = log(1+ax)x- log(l-bx), x=0

is not defined at x = 0, Find the value of f{0). So that f(x) is continuous at x = 0.

1.  Iff(x)= ta_rzj_((;:/;l)—(i), x # 7/4 then find f(n/4) so that f(x) is continous at x = /4.
DIFFERENTIATION
Thins to remember
1. Defferntial co-efficient of standard function.
1 dln = X-1 11 ic) = =]
(1) I P (ii) = 0, where C = Constant
..o dsinx _ : dcotx _ 2
(iii) e Cos x (iv) Ix -Cosec’x
v) dicoshx. -Sinx (vi) dcosec x _ -Cosecx.Cotx
dx dx '
. dtanx _ o, ... dSecx _
(vit) = Sec?x (viii) o Secx.tanx
: de* _ dlogx _ 1
) g ~¢ @ &%
o odvx _ L
&) Tk
dSin'x _ _L_ o d@ot'x _ 1
’ M dx V1-x (i) dx V1-x*
.o dtan'x _ 1 : dCot'x _ _-1
(iii) Ix T (iv) dx 1+x°
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dsec'x _ I : dcosec x _ -l
™) dx XVx -1 M) = T
11 dal"_'fx a 111 %:
(vii) I A Jloge (viii) T 1
. _ dy _ dv du
(1) Ify=u.vthen T Vax +v Vigs
. _ dy _du_ dv
(ii) Ify=utvthen i
_u dy _ du_ dv
(i) Ify=+ then ax Vax Vax
d v2
Geometrical uses of EX
X
(i)  Thechange Rate of x = gi{

. dy _ Change rate of y
(ii) dx Change Rate of x

oy ds
(iii))  Velocity v = I

() d§ where s = displacement

(iv)  Acceleretion f= It dt'

(v) ody= ?—b% . 0x where 8y =y about change 6x = X, in about change.

(i)  Anycurvey = {(x), for ?—b% = tan y, where y = Point of curve (x,y) at
tangent the slope of x-axis.

(ii)  The Equation of tangent at point (a,3) the curve y = f(x)
p= (W )
Y- B= (g duy - (X-0)
(iii) Equation of Normal at Point (o) the curve y = f(x)

(58) () + (- @) =0
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(iv)  Ifthecurvey=f (x),y=f(x) and their between angle be ¢ then

(), (&)
*\dx o, \dx/o,B

tan¢ = _
@,

Where (a,) are cut - point.

Introduct of Maximum and Minimum Value.
2
(i)  For Max value gz =0and d—X <0
X dx
. . dy _ d’

(ii) For min value Ix 0 and (—b—}; >0
(a) Theorem of Rolle's :-
(i) f(x) is continuous at every point of the closed interval a<x <b.
(ii))  f(x) exists at every point of the openinterval a <x <b and
(iii) f(a)=f(b)

Then there is at least one value of ¢ of at which f'(¢) = 0, where a<c<b.
(b)  Lagrange's mean value theorem :-

If the function f(x) be defined in such a way that
(i) f(x) is continuous at every point of the closed interval a < x <b.
(i)  f(x) exists at every point of the open interval a <x <b.

then there is a value ¢ of X for which,

f(b—):af(i) = f'(c) where a<c<b.
Extra Formula
(D) (a+x)“=1+nx+$?r’l;l—)x2+£(n'—13)|(n'—2)x3+ ................. oc
(2) log(l+x)=x-%x*+ 3Lx3- 711,_x4+ ............. oc

x , x
(3) e—l+x+2§+<—3+ ..............
(4) (i) Area of circle = nr?, (ii) Perimeter of circle = 2nr
AIN POINTS :
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(5) (1) Volume of Sphere = 4/3nr? and their surface = 4nr.
(6)  Volume of cylinder = ©r*h and curve surface = 2nrh.

(7)  Volume of cone = 1/3 nr*h and curve surface = nrl

EXERCISE - 2

Differentiability :-

flla) =

I;
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Lim f(ath) - f(a)
h—0 h

Examine the continuity and differentiability of the function f defined by

f(x) =2x+ 3, 3>x<-2
=x+1, -2<x<0
=x+2, 0<x<1

Iff(x)=xz)_(;—i+2, When x 2

=1, whenx=2

then find the value of f(2).

Find the value of a and b so that
flx) =x2+3x+a, x<1

=bx +2, x > | is differentiable at x = 1.

EXERCISE - 3

Find g&

() Y= Cos VSinVx ' (i) Sin Vx*ax+1

(ii)  y = log (x+Vx+a?) (iv)  y=Sin {Cos(tanVx)}
v) y=e® (v) y=e?

(vii) y=logSinx (viii) y=log (Sec x + tan x)
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(ix) y=logtan (n/4 + x/2)
2 If x™ y" = (x+y)™™" then find (%X( =7

sin’ (a+y)

. dy _
ol Ify =x Sin (a+y) then prove that Ix S

4, If VI-x2 + V1-y? = a(x-y) then prove that \/—l—i

3. Ify \/x+m then find &X ?

e

2
6. Prove thatc% ;—( a-x+ %Sin"a5
7. Find 9% = 2 Ify = tan' (VI+xC +x) ?
8. If9x>+2hxy+by?+2fy +c=0,Find 3L = 7
m+n — ,Mmgn QZ =_L
0. If(x+y) x™y". Show thatdx 5
1 dy , _
10, Ify=x+— thenprove that x == +y=2x.
X dx
11 Ify=1log,.log xFindQX?
: ,-log, ok
12, Ifx¥=y* then find (c_ilz [
X
13 y=x"x then find dy
: ol
14. y=e"+°x+""tooo then prove that%))i-= %—y

15.  Ify=(sinx)* + (cosx)*™ then find (% =9

16. Ify=(logx)* +x'°¢* then find % =9
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17.  If (cosx)’ =(cosy)* then find % ?

18, IfY = (sinx)™ + (cosx)"™ then find f—g ?

Exercise :- 4

1. Ifx=logt+sint,y+e‘+Costthengbz(=?

2. Ifx=asin 2t (1 + Cos 2t) and y =b Cos 2t (1 - cos 2t)
dy ) _ b

=Y /o
then show that \ dx t=n i

Bl If y= cos?8, x = b sin?6, then prove that dy/dx + a/b=0
4, Find dy/dx, at t = n/3 when x = a-(cost + t sint) and y = a (sint - t cos t)
il If x=3at/1+t3, y = 3at?/1+t%, find dy/dx when t =1

6. If xy = e*¥ + then find dy/dx = ?

Exercise - 5
1. y =Ae™+Be™, show that d’y/dx? - (m+n) dy/dx + mny =0
2 Ify =sin'x, then prove that (1-x2) d?y/dx? - x dy/dx =0
3 Find the second order derovatives.
(a) log(logx) (b) e* Sin 5x (c) x*log x
4. Ifx =a (cosO + BsinB), y = a (Sind - Bcos0), prove that d2y/dx? = sec’0/ad
A If y = 3cos (log x) + 4 sin (log x), prove that X%y, + xy, +y =0.

6. Ify =3e*+ 2¢*, prove that d’y/dx?-5 dy/dx + 6y=0.
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Ify = a cos (log x) + b sin (log x), then prove that X’y, + xy +y =0.
Ify = log (x/a+bx)* then prove that x* d*y/dx? = (x dy/dx - y).
(a)  Find the equation of Tangent by geome trical method ?
(b)  Find the equation of normal by Geome trical method ?

(a) At which point on the curve Vx + V4 =4, the tangent is equally inclined
with the axes ?

(b)  Prove that the tangent to the curve y? = 2x at the points where X = Y are
at right angles.

(¢)  What is the condition for the curves ax>+by’>=1 and a x>+ b,y* = 1 to cut
thogonally ?

Find the approximate volume of the metal of a hollow spherical shell whose
thickness is 0.01 mec. and internal radius is 5 inch.

Find the approximate value of cos 31° and cos 29°. If 1°=0.017 radian.
Find the approximate (80)"

Prove that f(x) = x*- 3x*+ 4x + 3 is an incresing function at all points of its
domain.

Prove that sin6 (1+co0s0) has maximum value of 0 = 7/3

Prove that the semi-vertical angle of a cone with given slant height, whose
volume is maximum is tan V2

Prove the the rectangle of greatest area incribed in a circle is a square.

If6+¢=a which is constant, prove that sin6 . sin ¢ has maximum value
when6=¢

Prove that the volume of cone of maximum value incribed in a sphere of given
radius, is 8/27 tiems the volume of the sphere.

Verify Rolle’s theorem for the function f(x) = 2x3 + x2 - 4x - 2 when -%4< x < V2.

verify mean value theorem for the function f(x) =(x-1) (x-2) (x-3), when 0 < x <




22.
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Prove that log_(1+x) <x, when x> 0.

Exercise - 6

The function f(x) = log(1+a:(<) - log(1-bx) is undefined at x = 0, the value which

should be assigned to f at x=0, so that it is continuous at x =0 is

@ab % (@) atb (d)log, (a+b)

The value of k which makes (x) =x sin%. x#0

=k, x=0
continuous at X =0 is
(a) 8 (b)1 (c) -1 (d) None of these
The value of f(0), so that the function f(x) = —‘HXX' 1+x is continuous at x=0, is
(a)2 (b) 1/4 (c) 1/6 (d) 173
d

Ifx VTty +y {Tax =0 then 5=

X D
(a) y+1 (b) y-1 (c) 1‘_% (d) None of these

_ dy _
Ify = log {log(logx)} then e
@ jog (log x) (®) xlogx . log(logx) (9 xlog (logx)  (9) None of these
If X* =e*Y then dy _

dx
log x 1+x 1-log x

(@) (1+log xf (b) Non defined (©) WX (d) I+log x
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Ify = e*°&m then % is equal to

(a) 32 (b) 2logx (02 (d)3xy

2x -2
The derivative of sin”! (1 +x2) w.r.t. sin”! (11 +);2) is

(a) -1 (b) 1 (c)2 (d) 2

d 1-cosx
&[IOg 1+cosx

] equals -

(a) Secx (b) Cosec x (c) Cosec ¥/, (d) Sec*/,
Let f be differentiable for all x. If f(1) =-2 and f'(x) > 2 for x € [1,6], then
(a) f(6)> 8 (b) f(6) <8 (c) f(6) <5 (d) f(6)=5
The rate of change of area of a circle with respect to its radius r at r = 6cm. is
(a) 12w (b) 11xw ©10m (d) 8=

The interval on which the function f(x) = 2x? + 9x* + 12x - 1 is decreasing is :
(a) [-1, o] (®)[-2,-1] (c) [-oc, -2] (d)[-1, 1]
The angle between curves y?=x and x*’=x and x*=y at (1,1) is :

(a) tan’' 4/3 (b) tan' 3/4 (c) 90° (d) 45°

If x+y =k is normal to y? = 12x then k is -

(a)3 (b)9 (c) -9 (d)-3

If the normal to the curve y = f(x) at the point (3, 4) makes an angle 37t/4 with
the positive x-axis the f'(3) =

(a) -1 (b) -3/4 -(c) 4/3 (d1
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