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VIII — The Chain Rule

1. Differentiate the function.

a) f(x) = (3)62 —4x)15

y) f(xy:y2x+5

dy
dx

2. Find =

a) y=x"sin’(2x)
c) y= sin(cos(tan Sx))

(4% 1)

(1—2)6)3

e) y=

b)

d)

h)
)
D

b)
d)

f(t)=Vt'—t+3
f(x)ztan X
f(x)=3cos’ x
f(x)=2sec? (xé)

sin 3x
f(x) - 1+cos3x

s x
f(x)=cos (mj

f(x)=4/x+cos’(5x)
f(3)=(2x-5)" (" +4)

f(x)z(f—zjj

£ (x)=1fesc’ (5x) cot* (5x)
f(t)= tser/_ ltan!
(z) —\/1+sin22+§/;

q

]

y = tan* (\/3x—1)

y =sec’ xtan’ x

_(l6x+l)4
Y 2x-1




Math 103 VIII — The Chain Rule

2
1
g) yzx(xx—-:-2)3 h) y=sin4(3x2)cos3(3x2)

i) y=(4x+3) V2x+1

3. Find an equation for the tangent line to the graph at the specified point.
a) y=sec’(£—x) x=Z

b) y=(x-2) x=2
4. Find all points on the graph of the function at which the tangent line is horizontal.
4 5
a) y= (3x—5) (2x+1)

(x*-9)

b = 5
P )

5. Find the equation of all tangent lines to the graph of f'(x)=(3x- 1)4 that are parallel to

y=12x+5.
6. Find the equation of all tangent lines to the graph of f (x) = (_—9)3 that are parallel to
3x+2
y=16x-2.
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VIII — The Chain Rule

ANSWERS

L a) f(x)=30(3x~2)(3x" ~4x)"

L -4
)= sy

e) f,(x):3x——2ﬁ

5()63—2x+1)5

g) f'(x)=-8sin4x
i) f'(x)=-150cos" (10x)sin(10x)

h) f'(x)=-15cos" xsinx
j) f'(x)=24x" sec’ (x6)tan(x6)
_ 3cos3x+3 3

B /) sees(eosn) D) (1+cos3x)’ ~ 1+cos3x
m) f'(z)=0 0 £(x)= ~3cos (ﬁ)s;m(ﬁ)
(x+1)
/(o “4secxtanyx oy Lo 15cos® (5x)sin(5x)
S () (secx—1) PS() 2\/x+cos3(5x)
Q) f'(x)=6(11x* +16x~1)(2x+4)’ (35> ~1)
D) f1(x)=2(8x" ~15x+8)(2x-5)(x* +4)’
) 7() —2(2x+3)" (52x* +96x +3)
s) f'(x)=
(4x° -1)
. _—4(x2+x)3(2x2—2x—1)
07(x)= (1-2x)
u) f'(x)=6xsin’ (xz)cos5 (x2 ) —8xsin* ()cz)cos3 (xz)
v) f'(x)= ‘Tlscsc% (5x)cot” (5x)—20 csc’ (5x)cot’ (5x)
) f,(x)=(55x+13)\/2x—1
3(5x+2)°
%) 7(t)= sec/t + Lseon7 tan 7 + sec’1+7tant
N/ £
6x+49 -z sinzcosz

y) f'(x)=

4
3

6(3x—1) (2x+5)
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Z) f (Z)= (22+1)g _\/l-i-sinzz
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Math 103 VIII — The Chain Rule

2. a) % =2xsin’ (2x)+ 6x” sin® (2x)cos (2x)
x

b) dy _ 6tan’ v3x—1sec’v/3x -1

dx NET

c) Z—y =-5c0s (cos(tan 5x))sin(tan(5x))sec2 (5x)
x

d
d) d_y =2sec’ xtan® x + 3sec” x tan® x
X

e) % =-2(2x+1)" (2x-1)(14x-3)

Q_72(2x—1)3 2) Q_2x3—2x2+4x+2

" dx (l6x+1)5 dx x? (x+2)4

h) % =24xsin’ (3x2 )cos4 (3x2 ) —18xsin’ (3x2 )0052 (3x2)

X
N 2(52x+27)(4x+3)’
1) —=

dx 3(2x+1)°
3. a) y=1 b) y=6x-11
4. a)x=L2,3 4 b) x=0,+3,49
5. y=12x-7
6. y=16x and y=16x+%
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