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Differentiability

Exercise 5.6 Page No: 181

If x and y are connected parametrically by the equations given in Exercise 1to 10, without
eliminating the parameter, find dy/dx.

1 x= 2at'. v=at’

. o a
Solution: Given functions are *=2at" gnd ¥ =%
dv  d -
—=—|2at" |

g 4t

dx d oa
—=2a—|1"|
at ar -

= 2alt=4ar gp(g

dv d

—=—(at*|

at ar -

av d

_I::a_. I4 el Fl
ot dre ¢ = adr =4ar
Now,

dc deldt  dar

dv _dv/dt 4dar _p

2 x=acos& yv=bhcos&

Solution: Given functions are *=4acosé gng ¥ =bcosd
ﬁZ?’—[HCDSS]

dé d :

£=a—[:|:05§]

de d

Ez—asinuﬁ'

de

and

£=c_zl—[:bcns &)

d8 48 '
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E =b r_zj—(cus E.")
de de

Y hsind
46

Now,

@ _dv/dé —asinf b

dr  deldf —bsing

3 X= sinf, Vv =coslt

Differentiability

. . . ol - 2
Solution: Given functions are X=sifif gnd ¥ =¢c0s=t

ax
— =cos?
at and

2 _n2l(2)
at ar

Now,

dv  dv/dr —2sinlr —2xlsintcost

— —2sin2r

=—4sint

dy ol dr cost

x=dt v=

i
4. !

cCosT

V=—

Solution: Given functions are *=% and ~ ¢

dx _d

=21 4%

dt  dr = ot

and

Q:I:L'
ot

&l &
:H I -Ls

d d
t—4—-4—r
at at
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Now

4
1

g dcldr 4

dv _dvidt

g x=cosf—coslf, y=sinf—sin 2¢

. . . . _ 9] — [ |
Solution: Given functions are X =c0sé—cos28 gnq ¥ =sin&—sin 28

de  d d

— :_—CDES__— Cos 25
df 46 ae

dx

& o —sing—(-sin28)Z 28
46 46

& o Sin&+(—sin28)2

da

ﬁzlsmlé‘—smé‘

de

And

d . &
_—y='7—5‘1ﬂ|9_'_—51ﬂ21§'
dé dé dé

d d
i—:cns@—ccslﬁ-_—lé?
dé dé
day
—=cosf—cos2Fx1
dé

d
~_—y-=cost§'—2c0528
dé

dv _av/df cosf—1cosld
Now ¢x dx'df 2sinlf—sind

6 .T=(II:E-"—Sin Ef‘j“r =a(1+c05€j

T=c;rI:Ef'—sin E-"J

Solution: Given functions are - }:HUHDESJ

and
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£=ac_i—-lz|§'—sin§]

d8 de

ﬁz [iﬁ—i51n€:|

d6 a6 a6
%ZH(I—CDSSJ

ﬂ, =ai['l+cnsé?]

rel=, dé '

ay i oY | 1
— =q| —|[1)+—cosf

d dé " dé _l

dy ,

—=q|0-sinéd|

dé
— —asin &

ﬂ_aﬁ‘:"dé‘_ —asiné . 1

dc dx/df a(l-cosb) _ [_cosg
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sin” ¢ cos ¢
V=

e
7 Jeos2r T Afeos2t

- -

sin” ¢ cos f

= V= ——
. . . ¥ - ]

Solution: Given functions are NEos<I gnd \fcos <t

dr

- v 300 . 3 d ¢ )

~Jcos 2t —(sin” | —sin” z.— | ~fcos 2 |

dx ! dt! /
ar [ Jcos Erlli

[By quotient rule]

) ) g
~Jcos 2 3sin” Ii(iin I:l—ﬁiﬂ: t L [CDSEI]T d—_fcui Erj

dt 2 Codtt
= cos 2t

3

. sin’ t
Jcos 2 3sinT roosf ————=( —2sin 2t
2afcos 2¢ ( ]

— cos 2t

3sin’ fcosfcos2e+sin’ £.sin 2f

[ ]y

(cos 2t)

sin“ fcost(3cos2r+2sin” ¢ |

bl b

|:CDS ZI)

al'-L.

/oS 2!.%['42053 t)—cos” z.dif.\fcni 2r|
dv A ) A\ )
ar |rw.|'+:+::+5 Ir.lli

pter 5 Continuity and

And . ! [By quotient rule]

~Joos 21, 3cos’ I— I:cus I:I—EDS r lI:ms ”I:I_T j—(cus ’Tz]

art
= cos 2t

- cos t
eos 2r 3cos i —sin ) - ———{ —2sin 2t
( J 2afcos 2t ( ]

— cos 2

—3cos” rsin feos 2+ cos” fsin 2

.-I s

|CDEjI|
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—3cos” tsin fecos 2r+cos’.2sin

FCost

bl i

(cos 2¢)

sinfcos” f| 2cos” r—3cos 21

(] LR

(cos 2t)

sin £ cos- I[fE cos® t—3cos2t)
(cos2t)?

sin” 7 cosz( 3cos 2z + 2sin” 7|

dy dyldr - 3 f
dr el dt (cos 2¢)2

cos I[E cos®#—3(2cos’t —1~]:|

_ sinz 3(1-2sin’z)+ 2sin’ ¢ |

cosz(3—4 cos’ ¢}

sinz(3—4sin’ ¢

—['_41:052 t—3cos r]

— 3sinr—4sin’ ¢

—cos 3t
— = —cot3r

= sin3r

- .
o i1

x=a cost+logtan

8 : !
X .

b |

Solution: Given functions are

l'L =gsint

i I :
_ﬁ::a_c05r+lugtan;l .

i1

,,
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, 1 a1
a| —sinr+ seC —.—
22
tan —
- L 2
i t
, 5T 11
a| —sin i+ = . —
. - 2
sin— Cos —
- L 2
, 1
al —sint+
q t r
4511 — COs5—
- L 2 2
[ 1
al—sini+——
- L sin it
T 1 , (1—sin’t g
al — —sint a — |
- Lsint st )~ sing
— =4gcost
and ar

dv _dv/dt  acost
dx dxldr [ acosit)

i osinf )

sin ¢
=tanrt

= COsT[

g Xx=asec g y=btan¥

Solution: Given functions are *=4asecé gpg ¥ =otand

_—'T:asecuﬁ'tan &
de and

m. 3
— =sec &
de

Now,
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dv _dv/df  bsec’6
dv dx/df asecftan &

hsect

= agtan &

5 1
cos &
sin &

a.
—  cosf&

b  cosd

— cosf siné

b

= asin &

—cosecH
=

10 .‘l.’=c:f|:l:l.'_'15 &+ & sin E-":l=3.'=c;rI:5in 5‘—51:&55‘)

Solution: Given functions are x=alcosf+6sind) and y=alsiné—Fcosf)

ﬁ :a(—Ein #+ Hcosf +sin E.I:I
d8

— affcosd

and

% = a[cns & — [S(—Sin 6"] ~+cos E.I}J

a[c05€+u§' 5in S—CDESI
— afsin &

dv _dv/dfé afsind _
dr dx/df afcosf

an &
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av _ -y
if ¥=Na" y=NaT L oghow that ¢ x|

Solution:

— ook
r= a;n‘. t :[aa:"_ ':]2

%it’."
— a"
and
1
'y': {I:{ zla (% |;.
Lo
— g
Now,
dr  san d 2 )
—=a? loga— —sin" ¢
dt de\ 2 )
La 1 1
a?  loga—
= 2 1—1
d_}' i-:c-a"': .Q"r]_ 1 w"!
—=a- loga—' —cos™ ¢
And @t dr\ 2
Lot 1- 1
a loga—
= 2 1-r
Now,
%-:c*a" 1 -1
) o a? loga— -
ay _ay'at _ 21-7
dx  dx!dt Lot 1 1
at ln‘_a; -
“afl—r
loor
—a2
T__ —-¥
i —
= - = X
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