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1. If y =x"logx, show that -y, = %
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13.1f y =10g[x+\/1+x2] , show that
(1 + xz )yn+2 + (2’n ¥ l)xyn+1 * 6

» y=10g[x+m]\
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Put u =log x
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Therefore, u, =

1
and v=—, therefore, v, =

X . 2
, 1 (L
- D" logai={=logx =@+
3 ;
s

Exerclses
1. Find the ivat es of the fo, gg‘unct:ons
a) x 2o b). e
c) X’ cosx )&
e) e’ logx sin x
g) x"e* \m x*log3x
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2. If y=x’e", prove that

yn:%n(n 1y2—nn 2)y 1%1
If x= tan(log y prove that
(1+ X )yn+1 (2nx 1

If y= (sin_1 x) y that
diﬁerentiate t e equatio
¥ prove that

If y 1&% 217

m sin”

)yn+2 o 2n

JIf x =sint an,
that 1

3 Ify a.COS\X . prove

yn+2 (

sin™ x

3 “ 2 ‘ ¢
’xyn+1 —\7igs 3 jQ
10. If y =1 . prove thaty .
2n + 1 XY, '

_Ozfnzseven v ‘
8 K 1" ifnis odd.

(8]

&

&

)

ow that.*y,

yn(0)= )
11.7f 'y = tan h Yssn!

MOHK 0%"c4yn_4(0)Q ésin(%j.
12. If y" + y m=2x Q
( yn+2 n+1 n _m :O
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13. If y= a(x+ x* - +bx— XX prove that
( _l)yn+2 (2n+1xyn+1

14. If y= ex ‘2 COSX, prove that

y2n+2 4ny2n )’2n 2
15. If y=ax" +— preve that x’ Y2 2nyn—0

16. Ify=[log( x> +a ) pr v
(> +§&+«2 (2n+ly =0 %
: S a@- +2nyn
nh(logx prov v

% 3x 25 —2
@ log x+"C,x RGN (m=1)tx™"
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POLAR CURVES
Let OX, OY be the rectangular axe \v)@rigin O. Let P be any point

specified by its Cartesian co-ordi@ x,-y): . The point P can also be
specified in the form.of (r,6 ); whete OP = r.a is the angle XOP

measured in-the anticlock @irection. H (r, ~are called the Polar
coordinates. of ‘the point particular-r heradius vector and

@ is called the Polar&& G

”

X No\a : Q\ s
~.0=Yan"'(y/x) x $ —-(4)
From the relations (1) ) we can. find Cartesian co-ordinates when

the Polar co-ordinates$are’@yen and from the relations (3) and (4) we can
find the Polar co-ordinatds when the Cartesian co-ordinates are given.
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Hence the equation of the curve in Pol mis r= f(0)or f(r,0)=

where a is constant. -The curve w. uation is given in the Polar form
is called the Polar curve.

Angle between Radius VQ}md the Ta%tt; t?e Polar Curve
‘ A “@ v
P(r0) E

y@

nt atPtot u ¢.the angle he tangent and

The point P(r, 0) varies.‘along the cyve when both r and @ vary.
%f&

r= be any. Pol Let P.be-an

and @ be the een radiusél tangent:

Q Therefore, @PT = tan y/ 2.t o tang+ o
\ / 1~tan
‘yrcosﬁ and y =18l
Q sm@cos Q= @?sm (7]
== %)—sm 0
d deo \
_ 1d8" rcosf+@r/d8)sind

9)&059 —rsiné

dy _ cos8(dr [(d61dr)+ tan 6]
dx  cosO(dr @)1~ r(dé1dr)tan6]
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d d@/dr)+tan@
dy _ r( r) an )

dx 1-r(d@/dr)tan@
From equations (1)-and (2),: we ha¥e
tan ¢ +tan@ . r(dé1dr +tan0
1- tan¢tan49 6/dr)tan
24 tan‘)
Worked E / S XQ)

1. Find t@ e between ctor andt tange
c@r=a(l—c pomtﬁ-— q }

. _ ~

\; taﬁ%ﬁ/d;’) = td
w ﬂ' /
2.NiHd the angle twee, radius veet@he tangent to the
5 .

curve r C ¢ N

N

» rz\’h LTS
r* (= 20)2+cos‘%r—\\=0
dé \
dr X
2rcos 26 —§51n 260
dé
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dr rsm26 cos 20

cos20- rs

r——cot249 ,

Therefore, tan¢ = r(d 01/d,
=@ =

3. Findthe angle b the radiuspedtor and the tangent
curve r'" = aéos mo +sinm

»

smo +sin

a™(=si

O—=sinm6

ym& m)ﬁ)%

()smG 1+t2g1w0

@ﬁ(ﬂm)ﬂa\%
cosmﬁl t 1~ tan 71’/@

: —tan + +1=tan(z/4)
Q\‘ ore, tan¢ it ) tan( 7r/4 9

4
4, Find the QE en the rad@ftor and'the tangent to the
curve 7 0s 6 ‘ 2
» 2761 =1-cosé Q
N

r(1-cos@)=2a
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rsin0+(l—cost9)£=0
a6
dr  —rsin@ . dGeMI¥ cosd)

—= N

dd (1=cos8) ~ dire“=rsind

48 (1-cq i /»S ~
dr Sing. i

Therefore, tan @ =r dr) £
:/‘7; @/2) -

5. Find th between th ctor.and'the tan td the

cum\,‘c?sme Q @ C
Ao o

dr X

herefore =7(d8]dr)=cot (z/
\ (IS
Q gle betweepatfie 1 vector andﬁe tarigent to-the

Bcota Y
\ Hcot

% 20 ot cota
q— tana

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Differential Calculus 117

Therefore, tan ¢ = r(d6 /dr)=tan
>¢=x [
7. Find the angle between the mdiés v,ctor and the tangent and also

find the slope of the -tangent to the curve Iy n 26 at
6=(r/12) C) '
» rr=a’sin V g

dr ¢ PR

ae

| AR
s A A P
Theref%y ot %820 : 6) R q ;

C) i
ﬁ) thew% £ & Q

(sm 20+ cos 26)

3)——1+ecos€ = afl+cosh)
5) r" =a"sec nl9 6) r>cos20 =a’
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T r" =a"sinnd 8) r=g(l+sin@)at 8=(7/6)
9) r(1+cosf)=2a

IL. Find the angle between the radl ector and the tangent and also

find slope of the tangent forthe followmg curv
Dr=a 1+cost9 at 6

2Q)r=a 1+sm0

Answers

A ,@Y
@2 nt9+a'
@ 1) 27:/3 V

‘) Angle % Polar Curve
V' &
\.‘ %

(9)

‘ V Figure 2.3.
Suppose K= and'r = g(9)40’ Polar curves intersecting at the

point P. Let and PT b the tangents to the curves r= f (6) and
r= g(l9 ) at the point P resgectiely. Then the angle between two curves
is same as angle betw& tangents PS and PT .

ie., = |¢2 _¢1|
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Differential Calculus

or tang = tan|¢2 ¢1 = tan¢ |tan @Q

| tan ¢, — tan ¢1

tan @ =
‘1 + tan.@, tan ¢1

119

Note Two curves are . Saj be orthog naW ¢1|—7[/ 2 or
tan @, - tang, =<1 %

Worked Exam
1. Find the a%
r=ac
\?fs o

tween the
2V

lrSO

We have, %d I =>acost9Q !
Therefore?}b’ocos 8)=a &)SB =+
cosf=1/2 ;Qn 3
3

9=0=
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2. Find the angle between the pairs of.curves
r=6cosf, r=2(1 +cos¢9)
» r=6c¢cosd, 1+c0s(9

Differentiating both'equations wit pect to 9 e get
£=6(-— sin@ 2 —sin@)
dé

0 iy s) Q
dr 6s1n ‘ @dr 2sin 49
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