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Chain Rule:-

The chain rule is used to differentiate composite functions. If a function f(z) can be written as

flz) = g(h(z)), where g and h are two functions, then the derivative of f(z) is given by:

f'(z) = g'(h(x)) - h'(x)

1- Steps to Apply the Chain Rule:-

1. Differentiate the outer function g(h(z)) while keeping the inner function k() unchanged.

2. Multiply the result by the derivative of the inner function h(x).

s Examples:-

1. f(z) = (2z + 3)°
f(z) =82z +3)"-2

fl(z) = 16(2z + 3)7

2. fl[..[‘-) — EEJ:E—.E
f(x) = €% (6 + 1)

f'(z) = (62 + 1)* =

3. f(z) =In(z* +7)

f’(..r:} N x4+ 7
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4, flz) = COS(E'I-H + :,:.-zj
fl(z) = —sin(52° + &%) - (152% + 22)

f'(z) = — (152" + 2z) sin(5z" + z%)

5. flz) = VAT T 1

6. f(z) = (2 + 22+ 1)¥
fl(@) = 10(z” 4 2z + 1)? - (327 + 2)

f'(z) = 10(322 + 2)(z® + 2z + 1)°

7. flz) = ta.Ill,:S.If? + 2z)
F/(@) — sec2(3a® + 22) - (62 + 2)

fj(-f) = (6z + 2) SEE?(&::E + 2z)

8. flz) = E.in?'{m:1 + z)
f'(x) = 2sin(z” + z) cos(z” 4 ) - (32° + 1)

f'(x) = 2(3z% + 1) sin(z* + z) cos(z® + x)
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9. f(z) = /In(z? + 1)
1

oy L . _
f{fﬂ) gm 2+ 1

£I

AT ey

2x

10. f(z) = !
Peoy o oriedrt el g3 )
filz)—ce - (4 + 6x)

ffl:.[') o (4$I! + ﬁm}e.r:"'—i!.rzg—l

1. f(z) = sin(ln(3z* + 1))

f'(z) = cos(In(3z> + 1)) - 6
6z cos(In(3z* + 1))
j r R
fz) T

12. f(x) = (5a* + 2x)7
fl(z) = 7(5z* + 22)° - (202" + 2)

f'(x) = 7(202* + 2)(5z* + 2z)"
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13, f{-ﬂ} _ Esin{.rﬂ}

f'(z) = =) . cos(z?) - 322

f{:{:) — 322 LU&.( 5) sin(z?)

f(z) = In(+v4z? + 3)

15. flz) = (z? + 1}5 - cos(z? + 2z)
f'(x) = 5(z" + 1)*- 2z - cos(z® + 2x) — (z° + 1)° - sin(z® + 2z) - (32 + 2)

f'(x) = 10x(z® + 1)* cos(z® 4 2z) — (2 4 1)°(32* + 2) sin(z* + 2z)

16. f(x) = In(sin(2x))

- cos(2x) - 2

_ 2cos(2x)
sin(2x)
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17. f(z) = /tan(z?® + 3)

1

!
) —
(=) 21,/1;311(:[.'2 + 3)
x sec’(z? + 3)

Vtan(z? + 3)

-sec”(z” + 3) - 22

f'(z) =

18. f(x) = cos(In(x? + 4))

1
2+ 4
—2x 5111(111{:{:2 +4))

x? 4+ 4

f'r[ir-} = — &:.iu[ln{:{:2 +4)) - 2

@) =

10, jF ) — et +sin(r)
fl(z) = e Tein(z) (2 + cos(x))

f'(x) = (2 + cos(x))e” “sin(z)

20. f(z) = E.in:;(:t:2 +1)
f'(z) = 3sin’(z® + 1) - cos(z® + 1) - 22

f,(-f-':} — b E-in:g(:{::’:r + 1) EL‘}E(.:EE + 1)



