Week # 08

)IChain Rule
) Applications Of Chain Rule
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dy dy dt
dx dt = dx

LI Applications of Chain Rules:-

1. Find & =2
dx

x=t*+3t , y=16t
Sol: —
x=t?+3t y = 16t?

Differentiate w-r-t ‘t’ Differentiate w-r-t ‘t’

%(x) s % (t% + 3t) %(y) = % (16t%)

da d d da a
Z=—t24+3—¢ - 16< (t?)
dat dat dt dat dat

dx

& _ 2t +3 2 _ 16 x 2t
dt dt

at 1

> v _
dx ~ 2t+3 (A) 2~ 3t

Now by Chain Rule

dy _dy dt

dx dt = dx




Put ——» (A) & ——» (B)

.. d
2. Find 2 =7
dx
x=at’, y=2at’

Sol: —
x = at?

y = 2at?
Differentiate w-r-t ‘t’

Differentiate w-r-t ‘t’
Loy =2 (o

d d

ax . d g

d d

L) =2 @ar?)

dx

= 3at?
dt

L= 2ax2t
dt

at 1

dy
dx  3at?

dat

= 4at

Now by Chain Rule
dy _ dy dt

dx dt - dx




Put ——» (A) & —» (B) in —— (1)

3. Find & =7
dx

y = 3at3 + 4bt? + ¢, x = 5at3 + 9t?
Sol: —
y = 3at3 + 4bt? + ¢ x = 5at® + 9t?

Differentiate w-r-t - ‘t’ Differentiate w-r-t ‘t’

4 -2 3 2 a _4a 3 2
— () =— (3at’ +4bt" + ¢ ) — (%) = — (5at’ + 9t*)

@ _q,4.3 d.2, 4 ax _ e 4 (.3 a2
dt—3adtt +4bdtt +dtc — Sadt (t)+9dt(t)

2= (3ax3t%) + (4 X 2) + 0 & = (5a x 3t2) + (9 X 2¢t)

d
'~ 9at? + 8bt
dt

dt
dx
dt

= 15at® + 18t

d dt 1
2 — 9qt? + 8bt — =
dt dx 15at2+18t

Now by Chain Rule

dy _dy dt

dx dt = dx




Put ———» (A) & —» (B) in —— (1)

d 1
& 9at? + 8bt

dx " 15at® + 18t

dy 9at? + 8bt
dx 15at® + 18t

dy t(9at + 8b)

dx  t(15at+18)

dy  f(9at+8b)
dx ;/(15at+18)

dy 9at+8b
dx  15at+18

4. Find & =7
dx

y =t*+t3+3t%,

Sol: —

t3-1
t

y =t*+ ¢34+ 3t? X =

Differentiate w-r-t ‘t’ Differentiate w-r-t ‘t’

D)=L (443432 d, \_d t3-1
— () =— ("++3t°) — () =—(—])




A3 _1y_(e3_11 2
4423, 390 dx _ b g D=7
dt dt dt t2

dy _d

—t
dt dat

%=4t3+3t2+(3x2t)

dx _ t 3t*-0)-(t*-1)(1)
dat t2

d dx  3t3-t3+1
—y=4t3+3t2+6t e
dt dt t2

dx )/(3t7t+1)

dt 7

d dt 1
= = 48 + 3% + 6t ==
at dx _ 3t—t+1

Now by Chain Rule

dy _ dy dt
dx  dt ' dx

Put —— (A) & —— (B) in —» (1)

dy
— = 4¢3 2 S —
dx t° + 3t + 6t 3 —t+1

dy {(4t* + 3t + 6)
dx  {(3-1+1)

dy 4t +3t+6

E: 3—/1/+,1/

dy 4t*+3t+6
dx 3
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5. Find =2 =?
dx
y = acost , x = btant
Sol: —

y = acost X = btant

Differentiate w-r-t ‘t’ Differentiate w-r-t ‘t’

2 ) = g Cacost )

d d
Ez(X) o (btant)

dy d dx d

— = a—cost — = b —tant
dt dt dt dt

d dx
= a(—sint) 0
dt

2
” b(sec“t)

ay .
— = —asint
dat

dy
dat

at 1

dx  bsec2t

Now by Chain Rule

dy _ dy dt

dx dt = dx

Put ——» (A) & ——>» (B) in —» (1)




—asint

bsec’t

—asint 1
b  sec?t

dy —asint

- = 2
Ix b cos“t

at _ @ t cos’t
dx_ b Sin

6. Find 2 =7
dx
y=(1+ COSZt), x=(1- sinzt)
Sol: —
y=1+ cos’t x =1— sin®t

Differentiate w-r-t ‘t’ Differentiate w-r-t ‘t’

4 =24 2 AN 4 i
dt(y)—dt (1+ cos*t ) dt(x)—dt (1 — sin“t)

dx d d .
— = —1-—— sin%t
dt

dy _d d
o dt  dt

—14+ =
dt dt +dt

cos’t

dx
dt

d d L .d .
2 =0 + 2cost = cost = 0 — 2sint—sint
dt dt dt

d . d .

== 2cost(—sint) 2= —2sint(cost)

dt dt

dy ) dt 1
— = —2sint.cost |— (A) — = ,
dt dx —2sint.cost

Now by Chain Rule




dy dy dt

dx dt = dx

Put ———» (A) & —» (B) in —— (1)

d
dx

dy —2sirtcost

dx_m

dt
i 1 Ans.

7. Find % =7
dx

y = tanh_l(t) ;. x=sinh"

Sol: —
y = tanh " (t)

Differentiate w-r-t ‘t’

= (y) == (tanh™(t) )

dy 1

d
at ' E(t)

d
_y: . 1
dt

dy
dt

— (A)

—y= —2sint.cost .

1
—2sint.cost

‘o

x = sinh_l(t)

Differentiate w-r-t ‘t’

d d .

— () =— (sinh™' (®))
dx 1 d
dat Vit E(t)

de _ 1

dt  Vi+e2 '
dt
= =Vi+t2

dx

1




Now by Chain Rule

dy _dy dt
dx  dt ' dx

Put ——» (A) &—» (B) in —— (1)

d_yz; ‘,1+t2

dx 1-t2
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