Name

atarus

Advanced Derivative Rules - Advanced

1 Find the derivative f'(x) using the product, 2 Find the derivative f'(x) using the product,
chain, and natural exponential rules. chain, and general exponential rules.
if Y= f(g(;g))7 y/ — f/(g(x» . g/(x) if h(z) = f(z)g(x), h'(z)= f(z)g(x)+ f(x)g'(v)
92 2 [12pt] f(z) = 3/ (x +4) (7%)
[12pt] f(x) = (22— 4)" (3e")
A A
f(x) = 4(22 —4) (3¢7) — (22 — 4)? (3¢*) () zé(x +4) (79

f/(a:.) = 4(23&' — 4) (3@17) f(z) = 3 (z+4) (7 In7)

f(@) = (22— 4)* (3¢7) c 1 9
flo)=5(@+4)75(7) + Y/ (x+4) (77 In7)
f(x) =42z —4) (3e%) + (22 — 4)% (3e")

f(z) :%(:1: +4)73(771In7)

3 Find the derivative f'(x) using the product, chain, and natural exponential rules.

f(z) = (22% +5)° (4e”)

A f(x)=3(22* +5)?(4x) (4€®)

’ f(z) = (22% +5)° (4e”)

¢ f'(x) =3(22% +5)?(4x) (4€”) + (22 + 5)3 (4e”)
b f'(x) =3(22% +5)?(4x) (4e*) — (22 + 5)3 (4e”)

4 Find the derivative f'(x) using the product, chain, and trigonometric rules.

flz) = (22 —3)* (4sin(z))

A f(x) =4(2x —3) (4cos(z))
B f'(x) =4(2x — 3) (4sin(x))
¢ f/(x) =42z —3) (4sin(z)) + (22 — 3)* (4cos(x))
0 f(z) = (22 —3)* (4cos(z))
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5 Find the derivative f'(x) using the product, chain, and general exponential rules.

1

f2) = gy (3787

f(x)=—22x+5)"%(3-8%) + (3-8"In8)

(22 +5)

f(xr)=—2(22+5)"2(3-8"In8)

f(x)=—2(22+5)"%(3-8%)

/ _ 1 .87 |p
f(@)= oy 38 n8)

6 Find the derivative f'(x) using the product, chain, and

trigonometric rules.
d

%sin(x) = cos(x)

120)f(0) =

A ) B 1
() = gy (4eos(a)

(4sin(x))

f(x) =—=3(3z+2)"2%(4cos(x))

) "(z) = —3(3x 2 (4sin(x L
@)= =3(30+2) (sin(@) + s

(4dcos(x))

f(z) = —3(3x +2)"%(4sin(x))
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7 Find the derivative f'(x) using the
quotient, chain, and natural
exponential rules.

o(a) o)
gt fia) = E 2
oy o 2+ (4;2 j)z(a; +2)72 (4¢7)
¢ T4 2)72 (4e%) — —2(x +2)73 (4e”
) = (z+2)"(4 )(462:)22( +2)7" (4e”)
- fly -2t (462)6 —(r+2)"? (e
’ fa) = —Ho 2 () — (@ +2)7 (de)

(4e7)?

9 Find the derivative f'(x) using the
quotient, chain, and general exponential

rules.
if y=flg(x)), y' = f(g(x)) g (v)
1
_ (3z+4)?
[12pt]flx) =7,
—6(3z+4)73(5-3%) —m(f) -3"1n3)
(z) = 53¢
B
o —6(3x +4)7 (5-3") + g (5- 3" In3)
€Tr) =
(5-37)°
C 6(3+4)(5-3) — i (5-371n3)
f(z)= 2
(5-3%)
D 1

(5-3"In3) — —6(3z 4+ 4) % (5-3%)

y _ (3z+4)?
f(x)= (5 3x)2
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8 Find the derivative f'(x) using the quotient,

chain, and natural exponential rules.
1

flay =22
’ ()= Ha—5)7 (462(; (z —5)3 (4e”)
) = g(x—5)7 (42;)2(:6 —5)s (4e”)
()= s(x—5)7 (4?22 ;:Q(a; —5)3 (4e”)
’ (o) = =0 ) — @ =5 (4e)

10 Find the derivative f'(x)
using the quotient, chain, and
trigonometric rules.

d :
%cos(a:) = —sin(x)

L
[12pt] f(x) cos(2)

8 gy (—sin(@)) — —(z—3)7? (cos(x))
4 T :(Jv 3)
e (cos(2))”

B o —(z—3)72 (cos(:l:))—(m—l?))(—sm(x))
Fla)= ((:os(;r;))2

¢ ()= —(z—3) 7% (cos(2)) — ;155 (—sin(x))

cos(x)
D L —(z—3)72 (cos(m))+(rlTS)(—Sin(l’))
fz) = (cos(z))?
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11 Find the derivative f'(x) using the quotient, chain, and general exponential rules.

fa) = VvV (3x —2)

320
A oy _3Br—=2)7(3-27) — /(B2 —2) (3-2"In2)
fila) = )2
(3-27)
B o 5Bx—2)2(3-2") +/(Bx—2)(3-2"In2)
f'(x) = 2
(3-27)
C oy 332=2)%(3-27) —\/(Br—2)(3-2"In2)
fz)= 3.9
D . /Br—2)(3-27In2) —3(30 —2)7 (3.2
f (ZL’) - (3,21‘)2

12 Find the derivative f'(x) using the quotient, chain, and trigonometric rules.

fl) = (53 230;3))

9(3z — 3)? (5cos(x)) — (3)x —3)% (—5sin(x))

dcos(x

(3x —3)? (—bsin(z)) —9(3x — 3)? (5cos(x))
(5cos(z))”

9(3z —3)? (5cos(x)) — (3x — 3)% (—5sin(x))
(5cos(z))”

9(3z —3)? (5cos(x)) + (3x — 3)? (—5sin(x))
(5cos(z))”

f(x) =

f(x) =

f'(x) =

fx) =
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13 Find the derivative f'(x) using the 14 Find the derivative f'(x) using

chain, natural exponential, and the chain, natural exponential,
trigonometric rules.

d and general exponential rules.
—sin(z) = cos(x) d
dx _ex — ea:
[12pt] f(x) = (5e* + 2sin(z))? dx
A [12pt] f(x) = (5e” +7%) 2

f'(x) = 3(5e” + 2sin(x))? - (5e* + 2cos(x)) A
f(x)=—2(5e*+7%)72- (5e* +7°In7)

() = 3(5e” + 2sin(z))? ¢
f/(z) =3(5e” + 2sin(z)) F(x) = (5% +7%)73 . (5¢” + 77 In7)
f'(w) = 3(5e” + 2sin(x))* - (5¢” +2cos(z)) | € f(z) = —2(be” +77)7°
(1) = (5e* in(x))? - (5e* S(x b
f(x) = (5e” 4+ 2sin(x))* - (5e” + 2 cos(x)) f’(.’B) :_2(5€z+7$>—3 . (58$_|_7mln7)

15 Find the derivative f'(x) using the chain, natural exponential, and trigonometric rules.

f(x) = (he® + 4sin(x)) !

A f(x) = —(5e* +4sin(x)) "' - (5e” +4cos(x))
8 f(x) = (5e” +4sin(z)) 2 - (5e® +4cos(x))
¢ f(z) = —(5e* +4sin(x)) 2

f(z) = —(5e* +4sin(x)) 72 - (5e” + 4cos(x))

16 Find the derivative f'(x) using the product, natural exponential, and trigonometric rules.

fl) = (3¢”) (2cos(z))

A f'(x) = (3e") (2cos(x)) + (3e*) (—2sin(z))
’ f'(z) = (3e") (2cos(x)) — (3e”) (—2sin(z))
‘ f'(z) = (3€") (—2sin(x))

° f'(x) = (3e") (2cos(x))
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17 Find the derivative f'(x) using the chain, general exponential, and trigonometric
rules.

if y=flg(x)), v = f(9(x)) ¢ ()

[12pt] f(z) = (4 - 5% + 2cos(z))*
f(x)=4(4-5* +2cos(x))*- (4-5%Inb — 2sin(x))
f(x)=(4-5"+2cos(x))*- (4-5*Inb — 2sin(x))

f(x)=4(4-5% +2cos(z))?

f(x)=4(4-5"4+2cos(x))? - (4-5%Inb — 2sin(x))

18 Find the derivative f'(x) using the chain, general exponential, and trigonometric rules.

1
flz) = (4-77 4+ 5cos(x))?

f(x)=—2(4-7*+5cos(x)) 2+ (4-7"In7 — Hsin(x))
f(x)=—2(4-7*+5cos(x))™?
f(x)=(4-7"+5cos(x)) ™ (4-7"In7— Hsin(x))

f(x)=—2(4-7*+5cos(x)) - (4-7"In7 — Hsin(x))
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19 Find the derivative f'(x) using the chain, natural
exponential, and general exponential rules.

20 Find the derivative f'(x) using the
product, natural exponential, and

f(:l:) — é/(ex +2- 93’) trigonometric rules.
d ..
A @6 =e |
f(z)= % (e +2-97)i- (e +2-971n9) . [12pt] f(x) = (4€*) (3sin(z))

(2) = (4e") (3sin(x)) + (4e”) (3cos(z))
() :%(e”” 42993 (" +2.97n9) | =

B

f/(z) = (4¢") (3sin(x))

1 2 C
/ — (e +92.9%) 3 ; .
fla)=gle+2-9) f/(z) = (4¢") (3cos(a))
b D
F(z)=(e"+2-97)73(e" +2-97In9) f'(x) = (4€”) (3sin(x)) — (4€”) (3cos(x))
21 Find the derivative f'(x) using the product, 22 Find the derivative f'(x) using the product,
general exponential, and trigonometric rules. naltural exponential, and general exponential
if h(z) = LW (z)=f(x) q rules.
o i) ety A if h(z) = f(2)g(x), B (x) = /(@) g(x) + f(2) ¢ (@)
[12pt] f(z) = () (3-27)
A
f(x)=(7"InT) (2cos(x)) A
f(x)=(e") (3-2%) + (e*) (3-2"In2)
B
f(x)=(7"In7) (2sin(z)) B
f(x)=(e")(3-2"In2)
C

f(x) =(7"1In7) (2sin(x)) + (7%) (2cos(z))

- f(x)=(e")(3-27)
f'(@) = (7") (2 cos(x))

D

fx)=(e")(3-2") —(e") (3-2"In2)
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23 Find the derivative f'(x) using the product, general exponential, and trigonometric rules.

f(x) =(5-6") (4sin(x))
g f(@)=(5-6") (4cos(z))
5 f(x)=(5-6"In6) (4cos(x))
c f(x)=(5-6"1In6) (4sin(z))
0 f(x)=(5-6"In6) (4sin(x)) + (5-6") (4cos(z))

24 Find the derivative f'(x) using the product, natural exponential, and general exponential rules.

flz) = (3e") (2-3%)
g f(x) =(3e") (2-3") — (3¢") (2-3"In3)
’ f'(x) = (3e") (2-3)
c f(x) =(3e") (2-3"In3)
° f(x) =(3e") (2-3%) 4 (3¢") (2-3"In3)

25 Find the derivative f'(x) using the 26 Find the derivative f'(x) using the quotient,
quotient, natural exponential, and natural exponential, and trigo;ometric rules.
trigonometric rules. f(x) _ 4e

it h(a) = E ; () :f(w)g(ﬂg(;){z(af)g (x) COS(CC)
3e”
I = 5ot ’ () = e (= sin(@)) — (4e”) (cos())

8 )= (3€?) (5cos(z)) — (3e%) (—5sin(z)) (cos(z))?

5cos(z) .
B - (- 4e) (cos(z) — (4€") (~sin))
£z) = (3e") (5cos(x)) + (3e 2) (—5sin(x)) (cos(:z:))2
(5cos(z)) =

C ) (361') (5COS(:C)) _ (361') (—5sin(m)) f’(a:) _ (461:) (COS(:C)) B (4ew) (_Sin(x))

fx)= (5cos(x))’ cos(x)

° Ly (3¢") (“Bsin(x) — (3¢") (5cos(x)) ’ ) = (4€”) (cos(z)) + (4e”) (—sin(z))
B (5cos(x))* (cos(x))2

© Matarus Math Academy Learn online at www.matarus.com Page 8 of 10


https://www.matarus.com/math/units/derivatives-advanced-rules-advanced/worksheet/

@ata rus

Advanced Derivative Rules - Advanced

27 Find the derivative f'(x) using the
guotient, general exponential, and
trigonometric rules.

if h(x) = f(@) W(z) = J(x)g(x)— f(z) g (x)

Name

28 Find the derivative f'(x) using

the quotient, natural exponential,
and general exponential rules.

g(x)’ [g(z)]? o — o
[12p1] f(z) = dm:() d:ce e ]
eIII
. () — (470 4) (Bsin() — (49 (Bcos(x) [12pt] f(2) =5
3sin(z) () (3693 = (36 (33
B f(z) = (4"In4) (3sin(z)) — (4") (3cos(z)) (37
(3sin(z))? . (3e")(3%) — (3¢") (3" In3)
f(x)= "
) = (4%) (3cos(z)) — (4 lr;4) (3sin(x))  (3e)(3 In3) — (3¢) (3)
(3sin(x)) f(x) = (37)°
’ () — A7) Bsin(z)) + (47) (3cos(@)) o (3e")(3%) + (3¢”) (3% In3)
f'(x) (3sin(z))’ f(x) = 3

29 Find the derivative f'(x) using the quotient, general exponential, and trigonometric rules.

© Matarus Math Academy

flw) = 450.82{;)
_ (5-2%1In2) (4dcos(x)) — (5-2%) (—4sin(x))
4cos(x)

_ (5-2%In2) (4dcos(x)) + (5-2%) (—4sin(x))

(4cos(z))?

_(5-2%) (—4sin(z)) — (5-

)
:(5-2‘”1n2) (4dcos(x)) — (5-2%) (—4sin(x))
)

(4cos(z))”
2In2) (4cos(x))

(4cos(z))?
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30 Find the derivative f'(x) using the quotient,
natural exponential, and general exponential

flz)

31 Find the derivative f'(x) using the
trigonometric, natural exponential,
Le® and general exponential rules.

— g %cos(x) = —sin(z)

ey LA ) — e (I | R
87 f(x) =—=3sin(x) +2e" +5- 6"
’ () = (4¢”) (8") 4 (4¢”) (8"In8) =
(87)° f'(z) =3cos(x) +2¢e* +5-6"
Cf’(:t:) ~ (4e") (8") — (4€") (8" In8) c
- (8-’”)2 f'(x)=3sin(x)+2e"+5-6"In6

32 Find the derivative f'(x) using the trigonometric,
natural exponential, and general exponential rules.

flx) =4sin(z) +e* +2-6"

f(x)=4cos(x)+e"+2-6"

B

f'(x)=4cos(z)+e"+2-6"In6

C

f(x)=—4cos(x)+e"+2-6"In6

D

f'(x) =4sin(z) +e* +2-6"
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