Continuity & Differentiability

[ NCERT - Exercise 5.6

If x andy are connected parametrically by the equations given in questions 1 to 10, without

d
eliminating the parameter, find d_y .

1. x=2ar%y = ar*

Here, x = 2ar* ....(i) and y = ar* ...(ii) Differentiating (i) & (ii) w.r.t. t, we get
dx d

= 2a(2r) = 4ar and d—f = dar®

_dy dy/dt 4at’ _p

“dx  dx/dt  dat

2. x=acos8,y=>bcos0

Here, x =acos 0 ...(i) and y = bcos 0 ...(ii) Differentiating (i) & (ii) w.r.t. 0, we get
d d
£ — a(—sin®) = —asin® and > = b(—sin6) = —bsin 6

o
dy dy/d6 —bsin b

“dx  dx/d®  —asin@® a

3. x =sint,y = cos2t

Here,x = sint ... (i) and y = cos 2t ... (ii) Differentiating (i) & (ii) w.r.t. t, we get

dx_  and
dt—cos an

dy . .
— = —sin2t-2 = —2sin2t
dt

_dy dy/dt  —2sin2t —2-2sintcost
“dx dx/dt  cost cost

= —4sint

4
4. .x=4t,y:;

SOLUTION

4
Herex=4t...(0) y= " Differentiating (i) & (ii) w.r.t. t, we get

dx_4 ddy_—4
a ET e
Ldy dyfdr 4 1 -1

dx dxjdi 2042
5. x=c086 —cos260,y =sin6 —sin26

SOLUTION

Here, x = cos0 —cos26 ..(i) and y = sin @ —sin20 ... (ii) Differentiating (i) & (ii) w.r.t. 8 , we get

Y ne in26)-2

Jg = —Sin — (—sin26)-

dy
%:cos9—cos29~2:c056—200s26

~dy dy/d6 cos®—2cos26
““dx dx/d6  2sin20 —sin®
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6. x=a(6 —sinB),y=a(l+cosB)

Here,x = a(0 —sin6) and ... (i) y = a(1 4+ cos 0) ... (ii) Differentiating (i) & (i) w.r.t. 6, we get

dx
a[l —cos 0] and

de
d
%za[—sine] = —asin6
~dy dy/d6  —asin®  —sinf
“dx dx/d® a(l—cos®) 1—cos@

—2sin6/2cos0/2 0
= =—cot—

2sin’ /2 2
sin’t cos’t

 /cos2t Y= V/cos 2t

- sin’t (i) and cos’t (i)
erex=———...()and y = (i
v cos2t Y v/ cos2t

Differentiating (i) & (ii) w.r.t. t, we get

d d
dx Vcos2t E(sin%) —sin’t E(V cos2t)

dt cos2t

1
\/cos72t3sin2tcost—sin3t-7~ —sin2t)-2
_ 2+/cos2t ( )

cos 2t

sin’t sin2¢

V/cos2t3sin®t cost + ———
v/ cos2t

cos2t

3cos2tsint cost + sin’f sin 27
(cos 2t)3/2

d d
dy Veos2t E(cos%) —cos’t E(\/ cos2t)

dt cos2t
\/c0s 2t - 3cos?t(—sint) — cos?t -

cos2t

1
——— . (—sin2¢)-2
2v/cos 2t ( )

costsin2¢

—3cos?t - sinf - v/cos2t + ————
v/ cos 2t

cos 2t

cos>t sin2t =3cost - sint cos 2t
(cos 2t)3/2
~.dy dy/dt  cos’tsin2t —3cos’t - sintcos 2t
dx dx/dt  3cos2tsin’tcost + sin’t sin2¢

= —cot3t

8. x=a <c03t+logtan ) ,y = asint
SOLUTION

Here,x=a (cost +logtan ) ...(1)and y = asint ... (2) Differentiating (1) & (2) w.r.t. t, we get
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int 4 1 St 1 acos’t dy
=a|—sint+ —-sec’=-—| = —— —=acost
t 22 sint dt
tan —
2

dy dy/dt acostsint
L= = = tant
dx dx/dt acos?t

9. x=asecH,y=>btan0

Here, x =asec9, ...(1) and y = btan 0 ...(2) Differentiating (1) & (2) w.r.t. 8, we get
dx
de
~dy dy/de bsec?0 bsecO b

o= = = =- 0
dx dx/dO asecOtan® atan6 a e

= asecBOtan O and ﬂ = bsec’0
= 0

10. x=a(cos6+ Osinb),y =a(sin® — Osec6)

Here, x = a(cos 0 + 6sin0) .....(1) and y = a(sin® — B secO) ....(2) Differentiating (1) & (2) w.r.t. 6, we get
dx . . dy .
%:a[—sme—l—e-cose—i—sme] =a6fcosO E:a[cosG—(G(—smO)—i—cose)]
=afcos O+ 6sin6 —cosB] = absinb

dy dy/d6 aBsinb
“dx dx/d8  aBcos®

=tanO

— d
1 1x = Vi 1y = Vo, show tha 22 = —2,
x X

SOLUTION

Given: x=Va" ' and y = Vas™" Differentiating x and y w.r.t. t,we get
dx 1 1 d , 1 1

t_ sin~— 1

sin~ Iy O

— = - — = -loga- —sin™ 't
dt 2 /asinf' dt 2 asin’lt g dr

-

v qsin't 1

= -loga

2 V1—12
@:l 1 iacos lt_llé.acos t-loga —1
dt 2 qcos!t dt 2 /qcos™ V1—1¢2

2 Vi
dy
dy g
dx = dx
dr
m-loga- !
_ T N
ml 1
2 Y e
asin’lt X
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