Section 2.2 Derivatives of Products and Quotients (Minimum Homework: all odds)
#1-12: Use the product rule to find the derivatives of the following.

1)y = (2x + 3)(3x- 4)

First factor 2x + 3 Second Factor 3x — 4

Derivative 2 Derivative 3

cross multiply top down cross multiply bottom up
(2x +3)(3) = 6x + 9 2(3x — 4) ?—Coﬁ_g

N = (oA Hor-3
UBI :(OX‘\‘(DXA‘O\’“S

US\: \9\7&*]

Answer: y' =12x+ 1



3) f(x) = (x-2)(3x-4)

First factor x —2 Second Factor 3x — 4
Derivative 1 Derivative 3

cross multiply top down cross multiply bottom up
(x—2)3=3x—-6 13x—4)=3x—-4

Q'(*\ = A% —~(+5-Y
Q((*\ = 57«-%5&—(0*\

Answer: f'(x) = 6x — 10



5) f(x) = (x> + 3x +2)(3x-5)

First factor x2 + 3x + 2 Second Factor 3x — 5
Derivative 2x + 3 Derivative 3

cross multiply top down cross multiply bottom up
(x2+3x+2)3=3x2+9x+6 (2x +3)(3x —5) = 6x2 —1x — 15

Answer: f'(x) =9x2+8x —9



7) g(t) = (2t- 1)(3t + 5)

First factor 2t —1 Second Factor 3t + 5

Derivative 2 Derivative 3

cross multiply top down 2(3t +5) = 6t + 10 | cross multiply bottom up

2t—-1)(3)=6t—3

CSU—\: (T +10 +6T-3
CS (T\ = (5 T+ T +10-3
QS(T\ =T+

answer g'(t) =12t +7



9) y = 3x%2(2x% + 6x- 4)

First factor 3x? Second Factor 2x2 + 6x — 4
Derivative 6x Derivative 4x + 6
cross multiply top down cross multiply bottom up
3x%(4x + 6) = 12x3 + 18x2 6x(2x% + 6x — 4) = 12x3 + 36x% — 24x
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Answer: 2 = 6x(4x? + 9x — 4) ﬁ = <07k (L-\ \}\ J‘.Dl XPL\\
x Q\7\




11) y = 3x*)(5x2 + 7)

First factor 3x* Second Factor 5x2 + 7

Derivative 12x3 Derivative 10x

cross multiply top down cross multiply bottom up

3x*(10x) = 30x°> 12x3(5x% + 7) = 60x° + 84x3

_C\\fl o u)) = 3@){5«%(9@7&5)%5)?3
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Answer: y' = 6x3(15x2% + 14)



#13-20: Use the quotient rule to find the derivative of the following.

6

13) f(x) T 5x+1

Denominator 5x + 1 Numerator 6

Derivative 5 Derivative 0

cross multiply top down cross multiply bottom up
Gx+1)(0)=0 5x6 =30

(<\L\ = O»Bb
CS*+QZ

(0= — 3O
(53
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Answer: f'(x) = Grrl?



15)y:9_x

x-=5

Denominator x — 5 Numerator 9x
Derivative 1 Derivative 9
cross multiply top down cross multiply bottom up
(x—=5)(9) =9x — 45 1(9x) = 9x
c&g u}\ A48 -9 %

AN ( \ “S\Z
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Answer: y' = %



_3t+1

17)y = 2t+45

Denominator 2t +5 Numerator 3t +1
Derivative 2 Derivative 3
cross multiply top down cross multiply bottom up
(2t +5)(3) =6t + 15 2B3t+1)=6t+2

dy 13 \j ~ s
Answer: @ = sy _— = (2 T+ C_‘)\




19) g(x) = =

Denominator x — 4 Numerator x2

Derivative 1 Derivative 2x

cross multiply top down cross multiply bottom up
(x —4)(2x) = 2x% — 8x x?

AR = ¥\
(R4 ¢

UL\ 7( S/X
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X (=3)
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x(x—8)

answer: g'(x) = )2



#21-26:
a) Find the slope of the tangent line to the graph of the function for the given value of x (or t).
b) Find the equation of the tangent line to the graph of the function for the given value of x (or t).

21)y = (2x + 3)(3x-4); x =2

(derivative computed in #1)
a) y' =12x+1

m=12(2)+1 =25
Answer: m = 25

b) y-coordinate y = (2*2 +3)(3*x2—4) =14

point (2,14) slope m = 25

-4 = ZSKX”Z)
4= ZBX*SQ
LS/HL( + 14

Answer: y = 25x — 36 /\:B - 25%’3@




#21-26:
a) Find the slope of the tangent line to the graph of the function for the given value of x (or t).
b) Find the equation of the tangent line to the graph of the function for the given value of x (or t).

23) g(t) = (2t- 13t + 5);t=4

(derivative computed in #7)

a) g'(t) =12t +7
m=g'(4)=12%«*4+7 =55

answer m = 55

b) y-coordinate: y=g(4) =(2*4—-1)(3*4+5) =119

point (4,119) slope m = 55 ﬁ,\\q - 55(%,[—1)

answer y = 55x — 101 \\3 _ 55% ,_\\O\



#21-26:
a) Find the slope of the tangent line to the graph of the function for the given value of x (or t).
b) Find the equation of the tangent line to the graph of the function for the given value of x (or t).

6

—x=1
5x+1’°

25) f(x) =

(derivative computed in #13)

-30
(5x+1)2

a) f'(x) =

= f! - _—3%0 _ _30__5
m=f'(1)= (s(D+1)2 36 6

5
answer m = %

6 —
5x14+1

point (1,1) slope m = —5/6 \ - ?j— ( K ]3

b) y-coordinate y = f(1) =

Answer:y=—2x+% ;\‘l Fl_ ,




