NCERT Class 12 Maths

Solutions
Chapter - 5

Exercise 5.6

If x and y are connected parametrically by the equations given in
dy
Exercises 1 to 5, without eliminating the parameter, find dx
1. x = 2a#?, y = at’.
Sol. Given: x = 2at> and y = at*
Differentiating both eqns. w.r.t. ¢, we have
dx dy d

d
= = = (2at? d = — (at*
g - a2 an - AN
d d
_ i) _ PP 3
_2adtt —adtt = q.4¢
= 2a0.2t = 4at = 4at®

4at®
We know that b = dy/dt L\
dx dx/dt 4at
2. x=a cos 0,y = b cos 0.
Sol. Given: x = a cos 6 and y = b cos 6

Differentiating both eqns. w.r:t: 6, we have

= ¢

dx d dy d
%_%(acos 0) and 20 - de(b cos 0)
d
=a% cos O =bd6 cos 0
=—asin 0 =—bsin 0

dy dy/d6 —bsin 6 b
k hat — = = = —.
We know that 7" = Gx/d0 = “asin0 ~ a

3. x =sin ¢, y = cos 2¢.
Sol. Given: x = sin ¢ and y = cos 2t
Differentiating both eqns. w.r.t. ¢, we have

d
% =cos ¢t and % = — sin 2t$ (2¢)
=—(sin 2¢) 2 = — 2 sin 2¢
dy dy/dt —2sin 2¢
We know that de = deidi = cost
=-2. M:—élsint.

cost
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4. x =4t y

?n
4
Sol. Given: x = 4t and y=7
dx d dy d (4
dr dt(4t) and - dt[t]
d d
t—4)-4—t
=4it - M
dt t2
t(0) -4 4
=4(1) =4 - # -2
t t
_4
2 —
WeknowthatQ=M= ¢ =71.
dx  dx/dt 4 ()

5. x = cos 0 - cos 20, y = sin 0 - sin 26.
Sol. Given: x = cos 6 — cos 20 and y = sin 6 — sin 260

dx d d dy d .
— = —(cos B) — — cos 20 and — = cos O - — sin 20
a8 = a0 %" e e
in 0 in 20 4 26 ) 26 a4 26
= — sin 0 — (- sin 20) a0 = cos O — cos 40
= — sin O + (sin 20) 2 = cos 0 — cos 20(2)
= 2 sin 20 — sin 0 = cos 0 — 2 cos 26.
We know that ﬂ 5 dy/d6 " cos.e -2 co§ 29'
dx dx/de 2 sin 20 — sin 0
If x and y are connected parametrically by the equations given in
d
Exercises 6 to 10, without eliminating the parameter, find di

6. x = a(®@ - sin 0), y = a(l + cos 0).
Sol. x =a(®-sin®) and y =a (1 + cos 0)
Differentiating both eqns. w.r.t. 6, we have

de  d . dy d
_ade (6 —sin 0) and _OLde (1 + cos 0)

do

d d . dy d d
R DY = =g|—@O)+—cos0
a[de 0 70 sin 6} and 20 O{de 1 = cos
dx dy . .
:>de—a(1—cose) and%‘a(O—Sme)——asme
We know that Q - dy/d6 _ - a sin O
dx dx/de a(l - cos 0)

ZSingcos9 cse
_ sine 2 "2 __ Py __ .8
1-cos6 20 0 2"

2 sin” — sin —
2



sin® ¢ cos® ¢
. X = ,y = .
\/cos 2t Y \/cos 2t

7

sin® ¢ and y = cos® ¢
Jcos 2t Jcos 2t
dx \Jcos 2t . % (sin® #) —sin® ¢ . % (y/cos 2¢)

dt - (\/cos 2t)?

Sol. We have x =

[By Quotient Rule]

) Jcos 2¢ . 3sin? ¢ % .(sin®)-sin® ¢. % (cos 2t)™V/2. % (cos 2t)

cos 2t
cos 2¢ . 3sin® t cos t — Lst (— 2 sin 2¢)
_ ' 2./cos 2t '
B cos 2t

3 sin? ¢ cos ¢ cos 2¢ + sin® ¢ sin 2¢
(cos 2t)%'2

3sin? ¢ cos ¢ cos 2¢ + sin® ¢. 2sin t cos ¢
(cos 2¢)%2

sin? ¢ cos ¢ (3 cos 2¢ + 2sin? #)
(cos 2t)%2

dy \Jcos 2t % (cos® #)—cos® ¢t . % (ycos 2t)

dt (\/cos 2t)?

[By Quotient Rule]

) Jcos 2¢ . 3 cos? ¢ % (cos#) —cos® t. % (cos 2t)™V2 . % (cos 2t)

cos 2t

3
JJcos 2t . 3 cos? t(-sint) - Ltt (- 2 sin 2¢)

2.,/cos 2

cos 2t

—3cos? ¢sin t cos 2¢ + cos® ¢ . sin 2¢
(cos 2t)*'2

—8cos?¢sintcos 2 +cos’t.2sint cost
(cos 2t)*'2

sin ¢ cos? ¢ (2 cos? ¢ — 3 cos 2¢)
(cos 2t)%"2
dy dy/dt

dx  dx/dt



sin ¢ cos? ¢ (2 cos® £ — 3 cos 2¢) (cos 2t)%'2

(cos 2t)%'2 " sin? ¢ cos t (8 cos 2t + 2 sin? £)
cos ¢ [2 cos? ¢ — 3(2 cos? ¢t - 1)] _cost(3-4 cos? t)
sin ¢[3(1 - 2 sin? ¢) + 2 sin? £] sin¢ (3-4sin? t)

—(4dcos®t-3cost) —cos 3t
= - — = — = — cot 3¢
3sint—4sin° ¢ sin 3¢
Hence @ = — cot 3t.
dx

8. x = a(cost+logtan;],y=asint.

Sol. x=a |cost+ log(tan ;ﬂ
dx [ 1 d ( t]
— =q |—sint+ .—| tan —
dt tani dt 2
L 2
=q |—-sint+ 7 sec? =, =
tan —
L 2 9
| cosE ]
=q |—-sint+ 2. X 1
t 2
sin — cos” —
L 2
\ 1
=a (—-sInt+ ;

2 sin — cos 2
2 2

1 1 .

= -sint+——| =a | ——-sint
sin ¢ sin ¢

_ 1-sin®¢ B a cos? t

- sin ¢ T sint

. dy
asmi = — =acost
dt

y =
sin ¢
dy _ dy/dt _ _acost _ _ tan t.
dx dx/dt acos2t cost

sin ¢
9. x =a sec 6,y =b tan 0.
Sol. x=asec® and y =05 tan 6
Differentiating both eqns. w.r.t. 6, we have
dx

—~ =@gsecHtan® and & =b sec? 6
do do



dy dy/do  bsec®®  bsecd
We know that dx  dx/do ~ asecOtan® ~ gtano

b 1
“cos O b cos 0 b b
= - = . - = ———— = — cosec 0.
g Sin 0 cos® asin® a sin 0 a
"cos O

10. x = a(cos 6 + 6 sin 0), y = a(sin 6 - 6 cos 0).
Sol. We have x = a(cos 6 + 0 sin 0) and y = a(sin 6 — 6 cos 0)

% =a(-sin®+6cosO+sin6.1)=abcosb
dy .
and 20 = alcos 6 — (B(— sin ©) + cos 6 . 1)]

=a [cos O + 0 sin O — cos 0] = ab sin O

dy
dy @ aBsin O

= = = tan 0.
de  dx ab cos 6
de
11. If x = \/asm_lt , Y = \/acos_lt , show that 3—y " Y,
x x
Sol. Given: x = Ja¥n 't = (¢ HVE o quzsinte i)
dx _ izsinls ¥ d (1 -1,
dt dt | 2
d x x d f(x) f(x) d
v —a*=a" | d—a™=a"""1 —
[ dxa a” log a an dxa a ogadxf(x)
dr _ gpesnte poo 11 id)
dt 2 ]_ — t2
Again given: y = Iacos’lt — (acos’lt)l/Z — al/ZCos’lt (D)
dy _ _1/2costt i 1 ’1t
i a log a ar |l 2 cos
. 1 -1
1/2cos™ ¢ - ;
=a log a . ..(1v)
dy dy/dt
We know that I de/dt

Putting values from (iv) and (i7),

-1
/1 _ tz _ al/2cos’1 t

. -1 1 = 1/2sin"t¢
a1/2s1n t log a.= a
2 1-¢

a1/2 coslt log a %
dy

dx

R

R |

(By (iii) and (1))





