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Chapter 5: Continuity and differentiability.
Exercise 5.6
1 If x and y are connected parametrically by the equation, without eliminating the
parameter, find g—i , X =2at’,y=at*
Solution:
The given equation are x =2at” and y =at*
Then,
dx_ i(2at2) = 2a.i(t2) =2a.2t = 4at
dt dt dt
dy _ i(at“)a.i(t“) =a.4t® =4at’
dx dt dt
dy
Cdy _\dt _4at3_t2
dx ( dx) dat
dt
2. If x and y are connected parametrically by the equation, without eliminating the
parameter, find —i
X=acoséd,y=bcoséd
Solution:
The given equations are x=acosé and y=bcosé
d . .
Then, — =—(acosd)=a(-singd)=-asiné

X
deo
dy:i

90 dg(bcosé’) =b(-singd)=-bsing
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f 5
. dy\dg) _-bsingd b
'dx(de ~asind a
déo
3 If x and y are connected parametrically by the equation, without eliminating the
parameter, find dy
dx
X =sint,y =cos 2t
Solution:
The given equations are x =sint and y =cos 2t
dx d, .
Then, — =—(sint) = cost
dt dt( )
ﬂ:i(cosm)z—sin 2t.i(2t):—25in 2t
dt dt dt
o)
ﬂ: dx ) _—2sin2t —2.2sintcost _ _4sint
dx (dxj cost cost
dt
4. If x and y are connected parametrically by the equation, without eliminating the
parameter, find —i
X=4t,y=—
y t
Solution:
The equation are x =4t and y =—
dx d
2o =4
dt dt( )
ﬂ_i(ﬂj_ iﬁ_ (;1)_—_4
dt  dtlt delt) 2 )
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" dx (dx)_ 4
dt
5. If x and y are connected parametrically by the equation, without eliminating the

parameter, find dy
dx

X =C0S@—C0s26,y=sinf—-sin 26

Solution:

The given equations are x =cos@—cos26 and y =sinf-sin260

Then, 3—2 = dd—e(cos 0—cos20) = %(cos 0) _;_G(COS 20)

=—sin 9(—23in 20) =2sin260-sind

d—y=i(sin 0—sin20) :i(sin 0)—i(sin 20)
do dé de deé

=Cco0sfd—2cosd

dy
.dy _\d@)_cos@—2cosd

~dx _(dx) - 2sin26-siné
dé

6. If x and y are connected parametrically by the equation, without eliminating the

parameter, find dy
dx

x=a(0-sing),y=a(1+cosh)

Solution:

The given equations are x=a(6—sind) and y =a(1+cos)

Then, 3—2 = a{%(@)—%(sin 6’)} =a(l-cosd)
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’ dy d _ |
—=a| —(1)+——-(cosf) |=a| 0+(-sin@) |=-asiné
do {de( )+ 36 )} [0+(=sin6)]
.y deo —asing - SmECOSE —cos:E 0
Cax B - = = —cot—
dx (dx) a(l-cosf)  ,¢20 0 >
déo 2 5
7. If x and y are connected parametrically by the equation, without eliminating the
parameter, find dy
dx
‘= sin’t y- cos’t
Joosxat '’ Jeosat
Solution:
The given equations are x = sin’t and y = cos’t
\/cos x2t Jcos 2t

Then dx _d sin®t
' Jcos 2t

dt  dt

Jcos 2t —gt(sinst)—sin%—:t\/cos 2t

cos 2t

.E(COSZI)

1
24/cos2t dt

Jcos 2t.3sin? t.c('jt(sint)—sin3tx

cos 2t

2\/cos 2t

oS 2t~/cos 2t

i3
3\/cos2t.sin®t cost — sin"t .(-2sin2t)

_ 3cos2tsin*tcott +sin”tsin 2t

Ccos 2t+/cos 2t

dy _ d cos’t
dt dt| «/cos2t
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) \/COSZt.a(COS t)—cos t.a(\/COSZt)
Cos 2t
d 1 d
Jcos2t.3cos’t.— (cost)—cos’t.———— .~ (cos2t
_ dt( ) 24/cos 2t dt( )
cos 2t
) 1 )
3./cos 2t cos?t.(—sint)—cos’t. —2sin 2t
_ ( ) \/c052t( )

cos 2t

_ —3cos 2t.cos’ t.sint +cos’ tsin 2t

- Cc0s 2t.A/cos 2t

dy
, ﬂ(dxj _ —3cos2t.cos’ t+cos’ tsin 2t
"dx(dxj 3cos 2tsin®tcost +sin®tsin 2t

dt

_ 3cos 2t.cos’ tsint+cos’t(2sintcost)
3cos2tsin®t.cost +sin’t(2sintcost)

sintcost [—3cos 2t.cost + 2¢os® t]

sintcost[3cos 2tsint+25in3t]

[—3(2C052t—1)COSt+ZCOSSt:| cos 2t =(Zcoszt—1)

B [3(1—23in2t)sint+25in3t] cos 2t =(1-2sin’t)
_ —4cos’t+3cost cos3t = 4cos’t —3cost
3sint—4sin’t sin3t = 3sint—4sin’t
_ —cos3t
sin 3t
= —cot 3t
8. If x and y are connected parametrically by the equation, without eliminating the

. dy
ter, find —
parameter, fin i
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X= a(cost+ log %j y =asint

Solution:

The given equations are x = a[cost+ log %) and y=asint

Then, da_ a i(cost)+i(log tan l)
dx dt dt 2

. 1 d t
=a —smt+—t.— tan —
tan & dt 2
L 2
—a —sint+cot£.sec2£.i t
L 2 dt\ 2
i t
_ cotE 1 1
=a|-sint+ : X tx—
sint cos?~ 2
L 2
=a|—sint+
. t
25In —CcoS —
L 2 2
. 1 j
=a| —sint+—
sint
—sin’t+1
sint
cos’t
=a -
sint
dy

—== ai(sint) =acost
dt  dt
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...ﬂ: dt)_ _acost _sint_. .
x (dxj 4008t cost
dt sint
9. If x and y are connected parametrically by the equation, without eliminating the

parameter, find dy
dx

Xx=asec,y=Dbtand

Solution:

The given equations are x=asec and y=btané

Then, o _ a.i(sec 0)=asecHtan o
de deo

dy _ b.i(tan ¢)=bsec’ 0

déo de
a0
a0 2
ﬂ: 49) _ bsegag :Esececow: bCOS-e :Ex _1 :Ecosece
dx (de asecdtand a acosfsind a sind a
de
10. If x and y are connected parametrically by the equation, without eliminating the
dy

parameter, find —
dx

x=a(cosf+0sin6),y=a(sind—6cosH)

Solution:

The given equations are x=a(cosd+6sinéd) and y =a(sin&—6cosd)

Then, o _ a{icoséhri(esin 9)} = a[—sin 0+Hi(sin ) +sin ei(e)}
deo do de deo de
=a[-sin@+0cosd+sinf]=abdcosd

3_); = a{;_e(sin 0)—;—9(&059)} = a[cos@—{@f—e(cos )+ cos 0;—9(«9)}}
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=a[cosd+0sind—cosd|
=adsin @

dy
: ﬂ_(d@j_a@sin@_
”dx_(dx)_aesine_
déo

tan @

11, If x=+a™ ™, y=+va™™ , show that j—i 1

X

Solution:

The given equation are x =~/ and y =/a™ ™
X = «’aSin_lt and y — ’aCOS—lt

— X = (asin—lt) and y= (acos—lt )é

1sin -1t —cos—1t

1
= X=a? and y=a?

1sin—lt

Consider x=a?

Taking logarithm on both sides, we obtain

log x = %sinlt log a

l1dx 1 d, .
——=Zloga.—(sin't
o 309 g i

Then, consider
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L oos 1t

y=a2

Taking logarithm on both sides, we obtain

logy = %Cos‘lt loga

ldy 1 d .
s ——==loga.—(cos "t

ydx 2 g dt( )
_ dy_ylogaf -1

dt 2 ,1_t2
:QZM

dt 21—t

(dy) (—ylogaj
Jdy \ax) _lavi-2)_ y

"dX_[de_ xloga " x

dt) 21—t

Hence proved




