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CBSE Class-12 Mathematics
NCERT solution
Chapter - 5
Continuity & Differentiability - Exercise 5.6

If x and } are connected parametrically by the equations given in Exercise 1 to 5,

. Lo ay
without eliminating the parameter, find —.
ax
1 x= -c:fI:= v =at’

Ans. Given: y = 2g¢” and y=g¢°

dx  d dv d :

L —=—2 =—(at’|
ot dr- dr  dt’ :
dx

d ;7 dv d ;4 . ]
—=2a—(t') =2a2t=4dar and —=g—(1") = g 4F = 4af’
ar ar - - at ar’

dv  dv/de 4.::;3 .
NOW_": :I“'

dx  dx dr dar

2. x=gcosf, v=hbcos#
Ans. Given: x=gcos& and v=bcos#

de  d dv  d

. —=—(acos#) and —=—(bcosé|
deé de dg de
dx d . . av d :
— =—g—/|cosf) and —=h—(cosf|
dé df- ' dé dé- '
dx , ay .
= — =—asin& and — = —bsin#
de dé
dy  dy/d0  _psin® _ b
Now 7 = dz/dd ~ —asinf ~ a
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3. x=sinf, v=rcoslt

Ans. Given: r=sinf and V=coslf

dx v , d .. . .
. —=costrand —=—sin 2r—|( 2r)= —2sin 2z
at at at
dy  dvidr —2sinlr —lx2lsintcost .
Now — =~ = = =—4sin ¢
ax ax/ at Cost COst
4
4. l’:—]-r=}:_
3

Ans. Given: y=4¢ and v=—

¢
dx d .. d
L —=—(4r) =4 —r=4
at ar at
and —— ii: ri—l——lir
dr dilt) & 5 ar

5. x=cosf—coslf v=sin&—sin 28
Ans. Given: v =rps & —cos 2& and }':Siﬂ & —sin 26
ax d d

d d ) )
g '_Sz'_EEDEE_'_SEUS 2& and d—z = @sm@— %sm%’
fid frd a
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= £=—5in5—[—5in251€—25 and% = cosH—cosZ@%%
de ' - de

= % = —sinf + (sin 26) 2 and % = cosf — cos20 x 2
dx . . dy

= _5_:25111 26 —sin & and —; = cos6 — 2cos 26
a

dv dav/dfé cosf—2coslf
Now — = =

der dx/df 2sin2f—siné

If xx and } are connected parametrically by the equations given in Exercises 6 to 10,

: o ay
without eliminating the parameter, find —.
ax

6. x=a(f—sinf),y =a(l+cosé|

Ans. Given: x=g(f—sin ) and y=a(l+cosé|

dx d

) . , . dy d
. —=g—(F—sinf) and - = a5 (1 + cosh)
48 da" . do do
dx [ d d . ] dy d d
= —=g| —§&F——sin& |and 5 =a |55 (1 +—c050]
de |de 46 _| d0 a () +
dx . . dy . .
= —=a(l-cosf) and - = a[0 —sinf] = —asinf
dlﬁl 3 r
dy dv/dé  —asinf —cin @

R cfu?_c:r['_l—cnsﬁ_'l 1—cosé
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Ans. Given: x =

X =

sin” t

sjcos 2t

-
Il

dx

d, . 34 .3 d| -
~COos Zr.d—_[ Sin” ¢ —sin z.‘.d—_lw,;"n:u:nﬁ 2t |
A\ _ | )
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[By quotient rule]

dt

| Jcos Zr]‘

o

.« 3 .ﬂl- I : .= 1 5 1 y L
_nfeos 2t 3sin“r—(sinf)—sin” f—|cos2f)? —|cos 2r)

a

cos 2t

. sint L. ..
~Joos 2f 3sin” oSt ————==| —25in 21|

2afcos 28

cos 2t

3sin  fcosrcostr+sin fsin 2

=
|

(cos 2r)3

sin“rcost|3cos2r+2sin” 1|

(cos 2r)

[y ]
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a T - : d \
. ~jcoslf.—|cos f|—cos £ —|~fcos 2t
And & _ dt: _ dt :

at | fcos 2 '|‘

. d . - 1. g .
_ ~Jeos 2f 3cos  r—|costr)—cos r—(cosldr)? —|cosdr|

[By quotient rule]

cos 2t

1 . COSE oo A
_ Njeos 2t 3cosT | —sin ) — —=—==( —2sin 2t

2jcos 2r

cos 2t

—3cos  rsin fcos2r+cos fsin 2f

[ T

(cos2t)

—3cos rsin focos 2r+cos” f.2sin foost

| Lix

=
i

(cos 2t)

sinfcos” | 2cos r—3cos 21|

| Las

(cos 2z)2

sinfcos” | 2cos r—3cos2r|

=
E |

=

Cdy _dvldr (cos 2r )3

dx dcldt  sin”tcost|3cos2r+2sin”t|

b s

|cos 2z

cost| 2cos’t—3(2cos’t -1} |

sint| 3(1-2sin’r|+2sin’7 |

cost| 3—4 cos” t|

sinz(3—4sin’ 7]
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— (4 cos’t—3 cos t)

3 sin t—4sin®t

—Cos 3t
= — = ——cot3r

sin 37

-

8. x=g, cost+logtan

S -

-

ax [ . 1 d L
— =g —sint+ — t*an—I
dt ! dr' 2
| t - h
2 1
[ 1 .11
=gl —sini+ sec — . —
2 2
\ tafn —
| 2 4
_ . _
| . ST 1 1
=g —sinit+ = . —
N 4 b2
. Sifl — COs —
L 2 2
| 1
=dal—sinr+
S I T
| 4 511N — Cos—
2 2]
| . 1 ]
=4l —sii+——m
|_ Sin
_ | ]. . _ | I_Siﬂ‘I : _ {ICDS:I
“-’1‘|.——51ﬂ3|‘ﬂ‘ —_
_SlﬂI il sin’ __..' sint

S

ﬂi.L.
And — =gcost
ar
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dv _dy/df  acost

dv dyvldr | acostr) =

sint

9. x=gsect, yv=>btan &

Ans. Given: = gsec& and v=5btan &
o d

. ——=gsecHtan & and - = bsec?0
dé

. dv _ dvidf  bsec’d

dx dx/df asecBtan &

_ bsec#

atan &

5, 1
_  cos@
sin &

L)

cos &

b

asin &
b

= —cosect
a

10. x=a(cos@+Fsinf ).y =a(sinf—EFcosf)

Ans. Given: x=a(cosf+8sinf ) and y=a(sinf—Fcosé|

ﬁ=c:r['—5i115'+5'|:|:|5§+5i115'.1']
a8 ' '
= afcos@
{IEL' _ o . . -
And — = g CUES—LS[—51n5]+|:DEE-"_1} |
40 | . . ]

= a[cn5:§'+5‘5in E—CDES] = afsin &
. ody_dy/df  afsing
Cdx deld8 aBcosd

=tan &
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[ — d} —v
11.If = Al -=I:L':"'II.[I_:E - show that —_—=—

ax x
L
Ans. Given: _Tz.l'aa:". rzlﬂa‘:‘. J i
L
and y = /qcos 't — (acos_lt) 2 _
= Lo
a2
1. . - \
dx  -EaTr dil . )
—=ag* loga— —sin" 1
dt del 2 !
1. .
?5'-'" L 1 1
= a- lnga; -
= afl—r
1 - \
§ =R L ,ﬂ' | 1 -1 I
And =a-* logca— —cos™ ¢t
dt del 2 )
1ol
~cos 't 1 —1
= 2 =
a logas —
%_\.:ﬁ_’[ 1 —1
- al loga— -
dv _dyldt _ 21-#
dx deldt  lan 1 1
a*t lngc;r?
“all-1
Loty
_ —a’ _ ¥
Lart X
a2

Hence proved.
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