Chain rule exercises to do in class

1. Differentiate the following functions using the chain rule:

(a) f(z) = sin(22® + 5z)
(b) f(z) = et +or

(c) f(z) = cos(3z?% — 27)
(d) f(z) = (52% —2)*

(e) f(x)=V6at + 222
(f) f(z) = tan(32® + 2z)
(g) f(x)=sin(5z" —32%)
(h) f(z) = (42® - 22)°
(i) flz) = e tor

() f(z) = cos(62? + 3z)

2. Compute the derivative of the following functions:

(a) f(r) = tan(42? + )

(b) f(x) = sin(3z* — 22?)

(c) f(z) = (22° + 32% — )

(d) fla)=e""!

(e) f(z)= (2 +22)"

f) f(z) 3xd — a3 + 2z

(8) f(z) = cos(2a® — 52?)

(h) f(z) = ™" =3

(i) f(z) = (32® — 4a)®

(G) f(z) = sin(222 + 3x)
3. Differentiate the following compositions:

(a) f(2) = VTTF— 20

(b) f(z) = cos(bz? + 4x)

© f(a) = (@' —2?)°

(@) fle) =

(e) f(x)=sin(42? — x)

(f) f(x) = (623 — 2% +5)*

(g) f(z) = +bat + 322

(h) f(z) = cos(4a® + 322)

() fla) = 7"+

() f(z)=(2®—1)°

4. Find the second derivative of the following functions:

(a) f(z) = (3% —x)°
(b) f(x) = V221 + 5a2



Solutions:

1. Differentiate the following functions using the chain rule:

(a) f(z) = sin(223 + 5z)
f'(x) = cos(2z> + 5z) - (622 4 5)

(b) f(z) = eda’ 43z 2
f’(x) — 641 +3z | (858 + 3)
(C) f(x) = COS(31‘2 — 2;5)
f'(z) = —sin(32? — 2z) - (62 — 2)

(d) f(x) = (52% — )
f(x) =4(52® — x) - (102 — 1)
(e) f(z) = V62t + 222 .
! - - 1,3 T
f(x)72m (24z” + 4z)
(f) f(x) = tan(323 + 2z)
f(z) = sec?(32® + 2z) - (92* + 2)
(8) f(z) = sin(5z* — 32%)
f'(z) = cos(bzt — 3z3) - (2023 — 922)
(h) f(z) = (42° —22)°
f(x) = 5(4a® — 22)* - (122% — 2)
(i) flz) = e tor ]
fl(x) = e** 3% . (42 + 3)
(G) f(z) = cos(6x2 + 3x)
f(x) = —sin(62” + 3z) - (12x + 3)

2. Compute the derivative of the following functions:

(a) f(z) = tan(42? + )
f'(x) = sec®(4a? + ) - (8 + 1)

(b) f(x) = sin(3z* — 223) , !
f'(x) = cos(3z* — 22%) - (1223 — 62?)

(c) f(z)=(22%+ 32% — 2)°
f(z) = 5(22% + 32% — 2)* - (627 + 62 — 1)
(d) fla)=e"T! 2
fl(z)=e""Tt 22

(e) flz) = (¢ +22)7 ]
f'(x) = 7(x3 + 22)° - (322 + 2)
(f) flz)=v3a® —a3+2z
1

"(x) = S(152* — 322 + 2
@) 24325 — 23 + 22 ( )

(g) f(z) = cos(2z* — 52?)
flz)=— sin(2x4 - 53:2) . (8z3 — 10x)

2



(h) f(x) = e =3"
flx) = P (2022 — 62)

(i) f(z) = (32* — 4x)®
f'(x) = 9(32% — 42)? - (6 — 4)

() f(x) = sin(22% + 3z)
f'(x) = cos(2x? + 32) - (4o + 3)

3. Differentiate the following compositions:

(a) f(z) =VT2® -2z .

fl(z) = BN = (212® — 2)

(b) f(z) = cos(bz? + 4x)
f'(x) = —sin(52? + 4z) - (102 + 4)

f'(x) = 6(z* —2)5 - (42° — 22)

f’(l’) — 631:372@ . (9$2 _ 2)
(e) f(x) = sin(42? — x)
f'(x) = cos(4x? — x) - (8 — 1)

() f(x) = (62® — 22 + 5)*

f(x) = 4(62% — 2% +5)% - (1822 — 2z)
() f(z)=Vbat+ 322 .

() = e (202° + 67)

(h) f(x) = cos(4a® + 322)

f/(x) = —sin(4z® + 322) - (1222 + 62)

(i) f(z) =T+ f
f(z) = ™ e (14z + 4)

(G) fl@) = (a* = 1)°
fl(z) =5(2* —1)* 22

4. Find the second derivative of the following functions:

(a) f(z)=(32® — )
f'(x) = 5(32% — )t - (62 — 1)

f(z) =5[4(32> — 2)® - (6z — 1)* + (32% — z)* - 122]

(b) f(x) =+2a% + 5a? )

"2)= ——————— . (82° + 10z

f(=) 2v/2x4 4 Hx? ( )
1 823 + 10z
M) = —————— - | (242% + 10) - /224 + 522 — (82° + 102) - ———
(@) 2v/2z4 + 5?2 ( ) ( ) V2zx4 + 52



