Product Rule Practice

For each of the following functions, identify one needs to use the product rule to find the derivative. If yes,
then identify the two functions, f(x) and g(x).

Function Product Rule £(2) 9(0)
YES NO
1 a(x) = 3e%* X
2 b(x) = cosx e** >< CosS X eu
3 c(x) = 4sinx X
4 d(x) = 4xsinx >< Yx s X
5 h(x) = sin 4x <
6 | j(x) =x—3)x*+7x-1) | X Ux-3 o Tx - |
7 m(x) = 4(x — 1) ><
8 p(x) = 4xvx X
@.,.Ziﬁ,;& - dxxc Gy
W
B Product Rule Numerically
X -1 0 3 4 8
£ (x) 0 —3 1 -1
f'(x) 2 6 7 8 0
g(x) 5 1 -6 -1 —-12
Jw | -2 3 5 - 10
Use the table above for problems #9 — 13. o
\
9) Given g(()@ —(ia)cf (0, find W(0). @ LA o Q
W ()= {3 + 3¢9 £ o (»\(“‘ %
= -3%3 + 0O «( D= o;("l» woz("ﬂ \"\ﬁ “'1)
10) Givenr(x) = (4Vx + 2)g(x), find 7' (4). - o)(“\ =
() = (Ux242)4(0) v—-j NCY _ac? %;g
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11) Given v(x) = 2g(x)f(x), find v'(3). ‘ |
V‘(x): flx)- 23'()&) -+ 23(;() &‘()‘) o N'(x)= 2 (%CK)F (x)+(—’(><)3 (x)>

V(D = € 29'() + 29(9) £1(3)

.w = | .2'9 % 2:-b" 71



12) Given w(x) = (5 +3x% — 1) g(x), find w'(~1).
W(¥) = (X' 43" -V q(X)
W) = qey(- %+ 6x) (<" +31,8 -DO)L(X) |
TADE 5(-0(_-3-— + 6(-‘;) + (3 - )] 9 -)

e
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13) Write the ion of the line (in point-slope form) tangent to w(x) = Yxg(x) at x = 8.
w(x) = % '3<3(O . TS w(e)= }E 9(g)

W'(x)= 6 ¥x % x‘l'ﬁ %‘(ﬂ Y- 3(‘; mvg;;;;‘: %) T2(-'"
S -l = WEN(x- -2y

W' (%) = 4(8) 5 (%) i 3/305‘(8) ‘j, -24 = 19(x-9)

"10%‘(_1—-—3@2 + ﬁ + 10

[q+24= 1(x-8) |
~redoh 4+ 2o N‘(g\’
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Product Rule Graphically <\
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Use the graph above of the functions f and g for problems #14 — 18.
14) Given h(x) = 4x2f(x). Find the slope of h(x) at x = 1.
W(x)z - 3x+ Ux €'¢x) \/_Mm—s\\n‘/(ﬁ
WO = FG)- B = HOT £
= 2.5(%) + 4(7)
15) Given y(x) = f(x)g(x). Find the slope of the tangent line to y(x) at x = 7.
G0N QI E ()5 E(x V() Pmeans (1)
W (N N E) + €D q'(r)
= _4d(N + or-9
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16) Find the instantaneous rate of change for d(x) at x = 9, where d(x) = %g(x): 2x £ 3(,‘)
Mo s A'(q)

0'(x)= 90+ g 2 g(x)
[ .__L—-L—'34 2-%'%‘(Q)
d (9) = g(%) 7'("1‘-) % A= —
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17) Write the equation of the line (in point-slope form) tangent to the curve p(x) = (x* — 2)f(x) at x = 3.
oJ
ﬂ. ‘6\ =m (7( -Y \)

Pz £00-3x ¢ (-2 f (%)

D= (T-2)£(3)
‘ : . < (25X
g e@ = P(R(x-3) PR K (%"’;275 @ s
T 1274 25(-?
Lg(—‘?é = "23(x-3) = 27 -5
7))~ -23

18) Given v(x) = g(x) Gx“ + 4x — 1), find v'(2). )
\/'(>=)=(‘2 Jalx-r) %‘(ﬂ + 9(x) ‘(bx + '-l)

V() = (2@ ramn) 9@+ 32 (627 +4)
= (32 + -1(%2)

Product Rule Analytically (Algebraically)
19) Find the derivative of the function f(x) = (x® — 2x + 1)(x — 3) using the product rule.
£'(x)z (x=)(3R-2)+ (X*- 2x+ " X1)

N B B A +C-2x+)

£ = dx - "ixﬂ
.

20) Find the derivative of the function f(x) = (x® — 2x + 1) (x — 3) by distributing first. Verify that the
answer is the same as #19.

Foz x'- 2x +x -3+ bx -3
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