HW 3 Date: Name
Use Scantron 882E to transfer the answers.
Provide an appropriate response.

1) What information does the difference quotient, , provide about the differentiable 1)

f(x + h) - f(x)
h
function f(x)?
A) The average rate of change of f(x) over the interval [x, x + h].
B) The limit of f(x) as x approaches h.
C) The slope of the line tangent to f(x) at the point (x, f(x)).
D) The instantaneous rate of change of f(x) as a function of x.

2) What is the derivative of a function f(x)? 2)

A) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is
the instantaneous value of f(x) at the point (a, f(a)), where a is any value of x in the domain
for f(x) where f'(x) exists.

B) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is
the average value of f(x) at the point (a, f(a)), where a is any value of x in the domain for f(x)
where f'(x) exists.

C) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is
the instantaneous rate of change of f(x) at the point (a, f(a)), where a is any value of x in the
domain for f(x) where f'(x) exists.

D) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is
the average rate of change of f(x) at the point (a, f(a)), where a is any value of x in the domain
for f(x) where f'(x) exists.

Estimate the slope of the tangent line to the curve at the given point.
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Find the x-values where the function does not have a derivative.
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C)x=2 D) Exists at all points
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-1 1 2
- 1
- -2
A)x=-1,x=1
C)x=0

Find the derivative.
14)y =x/
dy _ .6
A) ax X
15) y = 8 - 4x2

A)%=8-4x

16) y = 0.25x6-6
4y _ | 65x6.6
A) 4 =1.65x

17)y =4 - 3x3
A g2

dx

18) y = 5x2 - 2.1x
dy 5
A) gL =5x-21

19)y= %x6 - %x5

A) EX — lXS - lx4

dx 2 5

C)%:3x6—x5

dy
dx

B)%:S—Sx

B) % =0.25x5:6

B)x=2
D) Exists at all points

B)x=-1,x=0,x=1
D) Exists at all points

C)%:%ﬁ
C)%:—S

Q) %71.9%6
O) %:—9x

12)

13)

14)
dy -6
D) =7x
15)
dy _
D) Fie 8x

16)
D) % =1.65x5:6

17)
D)%:AL -9x2

18)
D) % =10x2 - 2.1

19)



20) f(x) = 6x210
A) f'(x) = 1260x209 B) f'(x) = 1260x210 Q) f'(x) = 1260x211 D) f'(x) = 6x209

21) f(x) = 6x + 8
A) f'(x) = 6x B) f'(x)=6 O fx)=0 D) f'(x) =14

22) f(x) = 4x2 +2x + 9
A) f'(x) =8x +2 B) f(x) =4x2 + 2 C) f(x) =8x2+2 D) f'(x) =4x + 2

23) f(x) =3x4-9x3 + 5
A)f(x)=4x3+3x2-7 B) f'(x) = 12x3 - 27x2
Q) f(x)=12x3 - 27x2 -7 D) f'(x) = 4x3 + 3x2

Find the derivative of the function and evaluate the derivative at the given x -value.
24) f(x) =3x2atx =1

A)f'(x)=6xf(1)=3 B) f'(x) =3x;f(1) =3

Q) f(x) =6x2; f(1) =6 D) f(x) = 6x; f(1) = 6

25) f(x) =5x + 9atx =2
A)f(x)=9;f(2)=9 B) f(x)=5f(2)=5
O) f'(x) =5x; f'(2) =10 D) f(x)=0;f(2)=0

26) f(x) =x2 + 5x atx = 4
A)f(x)=4x +5;f'(4) =21 B) f'(x) =2x-5;f'(4) =3
O)f(x)=x+5;f4)=9 D) f(x)=2x+5;f'(4) =13

1 1
27)f(X)—€X—EatX—1O
0 = - Lopaoy= - L ) = L. p10y = L

A) F(x) =- 55 F(10) =- 7 B) f(x) = £(10) =5

1

Q) f'(x) :%,- £(10) = D) f(x) = —%; £'(10) = oy

1
5

28) f(x) = 5x2 + x atx = -4
A) f(x) =x - 10; f'(-4) = -14 B) f'(x) = 10x + 1; f'(-4) =-39
Q) f(x)=x+10;f(-4)=6 D) f'(x) =10x - 1; f'(-4) = -41

29) f(x) =2x2 +x -3 atx=4
A) f(x) =4x - 1;f(4) =15 B) f(x) =2x - 3;f(4) =5
C) f'(x) = 4x + 3; f'(4) = 19 D) f(x) =4x + 1; f(4) =17

30) f(x) =x2 + 11x - 15 atx =1
A)f'x)=2x-11£f'(1)=-9 B)f'(x)=11x; £'(1) =11
O)f'x)=2x+11;f'(1)=13 D) f'(x) =11x+ 15, f'(1) =26
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31)

31) f(x) =3x2 + 5x - 7 atx=-2
A) f(x) = 6x + 5; f(-2) = -7 B) f'(x) = 6x - 5; f'(-2) = =17
Q) f(x) =3x +5; f(-2) = -1 D) fi(x) = 2x + 5; f(-2) = 1
32)f(x)=1-x3 atx=1 32)
A)f(x)=3x2-1;f(1)=2 B) f'(x) =-3x2; f(1) =-3
Q) f(x)=1-3x; (1) =-2 D) f(x) = -3x; (1) = -3
Find f'(x) at the given value of x.
33) f(x) =x2 - 9x - 3; Find f'(-1). 33)
A) -2 B) -14 Q) -11 D)7
34) f(x) = -9x2 + 6x; Find f'(6). 34)
A) =72 B) -108 C) -87 D) -102
Find the derivative of the function and evaluate the derivative at the given x -value.
35) f(x) :% atx =-1 35)
A)f(x)=8;f(-1)=8 B) f'(x) = - 8x2; f'(-1)=- 8
: 8 , 8
O) f(x)=—=f(-1)=8 D) f(x)=-—;f(-1)=-8
x2 x2
Find f'(x) at the given value of x.
36) f(x) = %; Find f/(-8). 36)
11 11 64 8
Aea B ST DT
37) f(x) = %,- Find '(2). 37)
A) 16 B)-8 Q) -16 D) 32
38) f(x) =[x ; Find f'(81). 38)
1 1
Ay B) 9 O D) 81
39) f(x) = 7a/x; Find f'(5). 39)
A) 7—\/5 B) 7 C) 70 D) Does not exist
2 2[5
Find the derivative.
40) y = -8+/x 40)
dy 8 dy 4 dy dy 4
= ___ = - = _ D) -2+ =—
A) dx ,\/; B) dx ,\/; <) dx 4,\/; ) dx ,\/;



41)

45)

6 5
A)ﬂ_i B)ﬂ:&\/; C)ﬂ:6 X D)ﬂ:L
dx 6 dx 6 X 5 dx 6
6~/ Alx
8 x
42)y = peialry 42)
dy 8§ 1 dy 8 1 dy 1 dy 8 x
A)—L=-—-= B)—+=—1-= L =-8x-— D)—L=-—+—=
V=273 )i T2 O ax = )~ "2
6
d 24 9 d 24
A)E——g+§ B)a——g—gx
dy 24 9 dy 6 9
= __ 2= 2 D)=L= —/— + =
Ox~"5 2 VNN
Evaluate the derivative at the given value of x.
44) If f(x) = -4x2 + 7x - 5, find f'(5). 44)
A)-33 B) -38 C) -5 D) -13
45) If y = 44[x3 - 54/, find dy
dx| x =16
197 187 101 91
R D O P
46) Tt y = X5 - 77/x3, find 9Y 46)
dx|y =4
A) 159 B) 6 C) 8 D) 96
8.5 4y
47) Ity = X+X2,f1nd x|« — 5 47)
3 13 3 13
A) n B) - C) - n D) - e
Find the equation of the tangent line to the curve when x has the given value.
48) f(x) = -4 - x2; x =4 48)
A)y=4x+12 B)y =-8x+12 C)y=-2x D)y =8x-12
X2
49) f(x):T;x:S 49)
A)y=5x+125 B) y =5x-25 C)y=10x-125 D)y =5x-125



X3
50) f(x) ==~ x =6

A)y=18x+216 B) y =216x + 54

51) f(x):%;x:Z

A)y=-8x+32 B)y =-8x+16

52) f(x) =x2 -3 ;x =-4

A)y=-4x-19 B) y =-8x-35

Solve the problem.

53) The profit from the expenditure of x thousand dollars on advertising is given by
P(x) = 950 + 25x - 3x2. Find the marginal profit when the expenditure is x = 9.

B) 171 thousand dollars

D) -29 thousand dollars

A) 225 thousand dollars
C) 950 thousand dollars

C) y=18x-216

C)y=-16x+48

C)y=-8x-38

D) y =54x - 216
D)y =-8x
D)y =-8x-19

54) The revenue generated by the sale of x bicycles is given by R(x) = 90.00x - x2/200. Find the

marginal revenue when x = 900 units.
A) $90.00 B) $10.00

Differentiate.
55) y = 7x(9x4 - 8x)

A) % = 315x4 - 56x

Q) % = 315x4 - 112x

56) y = (3 - 3x2)(5x2 - 60)
A) L _ _60x3 + 390
dx

Q) % = —60x4 + 390x2

57) f(x) = (4x - 2)(4x + 1)
A)f(x)=32x-2 B) f'(x) =16x - 4
58) f(x) = (5x3 + 5)(2x7 - 6)
A) f(x) = 100x9 + 70x6 - 90x2
Q) f'(x) = 20x9 + 70x6 - 90x2

59) f(x) = (3x - 5)(2x3 - x2 + 1)
A) f(x) =18x3 + 39x2 - 13x + 3
Q) f(x) =6x3 + 13x2 - 39x + 3

C) $81.00

B) % = 252x4 - 112x

D) % = 252x4 - 56x

B) % = -60x3 + 390x

D) %li = 15x3 + 195x

Q) f'(x)=32x-12

D) $99.00

D) f'(x) =32x - 4

B) f'(x) = 20x9 + 70x6 - 90x
D) f'(x) = 100x9 + 70x6 - 90x

B) f'(x) = 24x3 - 13x2 + 39x + 3
D) f(x) = 24x3 - 39x2 + 10x + 3
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60) f(x) = (3x + 5)2 60)

A) f'(x) =6x+10 B) f'(x) =9x + 15 O) f'(x) =9x + 25 D) f'(x) =18x + 30
61) f(x) = (3x4 + 8)2 61)
A) f(x) = 6x4 + 16 B) f'(x) = 144x15 + 96x3
Q) f'(x) = 72x7 + 192x3 D) f'(x) = 9x16 + 64
62)y = T 62)
) ﬂ ___4 B) ﬂ __4x-4
dx  2x-4 dx_(2x_4)2
d 4x d 4
)<Y — D)X -
dx  (@2x-4)2 dx  (2x-4)2
3x -5
63)y = 63
)y 5x2 +1 )
dy -15x2+47x + 8 dy 45x2 -50x +3
U Vi S R D™ ra. 2
dx Gx2+ 1) dx  (5x2+1)
dy  15x3 - 30x2 + 53x dy -15x2 +50x + 3
O~ 2 A P I
dx (5x2 + 1) dx (6x2 +1)
3
X
64)y = ) 64)
3 2 -2x3 2
A)ﬂ:2x + 3x B)ﬂ: 2x9 + 3x
dx (x-1)2 dx (x-1)2
_2x3 — 3x2 3_3x2
Q) QX: 2x2 - 3x D)QX: 2x9 - 3x
dx (x-1)2 dx (x-1)2
2_
65)y = > 2 65)
dy 1.4 dy ;.4 4y A dy 4.4
A) dx 1+ x2 B) dx 1 x2 © ax 7 x2 D) dx 1+ X
4x +3
66)y = =1 66)
dy 2 dy 10x
A)—== B)—+-=-——"—
) dx  2x-1 ) dx 2x - 1)2
Q) dy 10 D) dy _ 16x+2
dx  (2x-1)2 dx  (2x-1)2



x2+5
67) 8(x) =
8 x2 + 6x
6x2 - 10x - 30
X2(x + 6)2

4x3 + 18x2 + 10x + 30
C) gx) =
8 x2(x + 6)2

A)g(x) =

6t
68) q(t) = ————
q t2-3t+6

, -6(t2 - 6)
A)qt)=——"2
)at (2 - 3t + 6)°

, -6(t2 - 3t - 6)
Q) qty =222
)90 (2 - 3t + 6)2

69) £(x) =

X+6
X-6

-6 -12
B) f'(x) =
) £(x) 262

x2 - 3x +2
x7 -2
-5x8 + 18x7 - 14x6 - 4x + 6
(7 -2)2
dy —5x8 + 18x7 - 13x0 - 4x + 6
dx (x7 - 2)2

70)y =

d
g

©)

7x2+2x—2

71

)y x2 - 2x +2

A)QX: -4x2 + 8x
dx  (x2-2x+2)2

dy 4x2 - 8x

) —L-_— "2
e (x2 = 2x + 2)2

Solve the problem.

72) The population P, in thousands, of a small city is given by P(t) = 245
<+

months. Find the growth rate.
, 300(2t2 - 5)
A)P{)y=—7——=

® (212 + 5)2

, 300(5 + 6t2)
QP ="
PO 212 + 5)2

2x3 - 5x2 - 30x
X2(x + 6)2

D) g'(x) = x4 + 6x3 + 5x2 + 30x
B T 2x+ 6)2

B)g'(x) =

B) () =5

, -6t2

D) q (t) = >
(t2 - 3t + 6)
2 -12
C f' X)=—7"—"— D f' =
) £ )0 ==

B) dy -5x8 + 19x7 - 14x6 - 4x + 6

dx (x7 -2)2

dy —5x8 + 18x7 - 14x6 - 3x + 6

D) dx (7 - 2)2

dy _ -4x2 - 8x
dx  (x2-2x+2)2
dy 4x2 + 8x

D)—<2,-——" "~
) (x2 = 2x + 2)2

B)

300t , where t is the time, in

300(5 - 2t2)
(212 + 5)2
300(5 - 2t2)
22+ 5

B) P'(t) =

D) P'(t) =

10

67)

68)

69)

70)

71)

72)



Differentiate.
73) £(x) = (5x + 3)2
A) f'(x) =2(5x + 3)
Q) f'(x) =10(5x + 3)

74) f(x) = (-5x - 2)4
A) f(x) = -20(-5x - 2)3
Q) f'(x) = -5(-5x - 2)3

75) £(x) = (3 - 5x)130
A) f'(x) = -650(3 - 5x)130
Q) f'(x) = 130(3 - 5x)129

76) f(x) = 2x2 + 2)°
A) f'(x) =12(2x2 + 2)

Q) f'(x) = 12x(2x2 + 2)

77) f(x) =AJ1 - 18x

2
2

AP0 == e
, 9
O = e

78) f(x) = ’\3/2x2 - X

A) f(x) = !

302x2 - x)23
4x -1

Q) F(x) =— =~

) £(x) 3(2X2 _ x)1/3

1

«/4x +7

A)f(x)=-

79) f(x) =

%

(4x + 7)3/2

N S
2(4x + 7)3/2

80) f(x) =/ 12x - x3

Q) f(x) =

12 - 3x2
A) fi(x) =————
2'\/12x -x3
~3x2
C) F(x) = —mX

'\/ 12x - x3

11

B) f'(x) = 10(5x + 3)2
D) f'(x) =5(5x + 3)

B) f'(x) = 4(-5x - 2)3
D) f'(x) = -20(-5x - 2)4

B) f'(x) = 650(3 - 5x)129
D) f'(x) = -650(3 - 5x)129

B) £'(x) = (12x + 2)2x2 + 2)2

D) f(x) = 3(2x2 + 2)2

9x
,\/1 - 18x
1

24J1 - 18x

B) f(x) =-

D) f(x) =

4x
(2x2 - x)2/3
4x -1

302x2 - )3

B) f(x) =

D) f'(x) =

DI == e

D) f(x) =—————
)16 (4x +7)3/2

B) f(x) =

2«/12x -x3
2x/12 -3x2

D) f(x) =

73)

74)

75)

76)

77)

78)

79)

80)



_r
(Bx2 - 7x + 2)3
3(6x -7)

81) f(x) =

A)f(x) = -

O) ) = - 36x=7)

d2y
dx2’
82)y =2x+4
A) 2x3 + 4x2

Find

83)y:5x2+5x—2
A)5

84)y:2x4—6x2+6
A) 8x2 - 12x

85)y = 2x3/2 - 6x1/2
A) 1.5x1/2 + 1.5x-3/2
O 3x~1/2 4+ 3x-3/2

Bx2 - 7x + 2)%

(Bx2 - 7x + 2)3

B) 0

B) 24x2 - 12x

Find the indicated derivative of the function.

3
86) Y of y = 3x3 + 6x2 - 5x
dx3

A)18x+9

87)
4

A) 240x + 10

4
88) %y ofy = 2x6 - 2x4 + 4x2
dx4

A) 720x2 - 48

89)

d4y
of =3\/;
dx4 y

81

Ay - ———
) 80x11/3

B) 9

4
j yofy:3x5—5x2—3x+1

B) 360x

B) 480x2 - 24

__ 80
81x11/3

D) 0

D) 10x + 5

, 6x-7)
B) fi(x) = —2> "1
)0 GBx2 - 7x + 2)%
3
D)f(x)=-—>
) Gx2 - 7x + 2)*
2
kS
C) 10
C) 24x2 - 12

B) 3x1/2 - 3x-1/2
D) 1.5x1/2 + 1.5x-1/2

C) 180x

C) 720x2 - 48x

80
81x11/3

D) 8x2 - 12

D) 9x +18

D) 240x2 + 10

D) 480x2 - 24x

81
D) —>—
) 80x11/3

81)

82)

83)

84)

85)

86)

87)

88)

89)



d5y
dx>
A) 3600 B) 0 C) 3600x D) 1800x2 + 96

90) ofy:5x6+4x4+3x2—4

6
91)d—xofy:3x7—5x5—3x3— 1
dx6

A) 15,120 B) 15,120x Q)0 D) 7560x2 - 600

Solve the problem.

92) If s is a distance given by s(t) = t2 + 2t + 30, find the acceleration, a(t).
A)a(t) =2t B) a(t) =2t +2 C)a(t) =2 D) a(t) =30

93) If s is a distance given by s(t) = 613 + t + 4, find the acceleration, a(t).
A)a(t) =18t2 + 1 B)a(t) =3t2 + 1 C) a(t) = 18t D) a(t) = 36t

94) If s is a distance given by s(t) = 413 + 912 + 4t , find the acceleration, a(t).
A)a(t) =42t +4 B) a(t) = 24t C) a(t) = 12t2 + 18t D) a(t) =24t + 18

95) If s is a distance given by s[t) =4t4 + 813 + 4t, find the acceleration, a(t).
A) a(t) =163 + 2412 + 4 B) a(t) = 48t + 48
C) a(t) = 16t2 + 24t D) a(t) = 48t2 + 48t

96) If s is a distance given by s(t) = 4t4 + 612 + 2t, find the acceleration, a(t).
A) a(t) = 162 + 12t + 2 B) a(t) = 48t + 12
C) a(t) = 48t2 + 12 D) a(t) = 163 + 12t + 2

97) A population grows from an initial size of 10 people to an amount P(t), given by

P(t) = 10(2 + 0.5t + t3), where t is measured in years from 1996. Find the acceleration in the
population t years from 1996.

A) (5 + 30t2) people per year? B) 60t people per year?
C) 60 people per year2 D) 30t people per year?

98) A population grows from an initial size of 2 people to an amount P(t), given by P(t) = 2(1 + 3t + t3),
where t is measured in years from 1993. Find the acceleration in the population t years from 1993.

A) (6 + 3t2) people per year2 B) 12t people per year2
C) (6 + 6t2) people per year2 D) 3t people per year2

99) A population grows from an initial size of 0.8 people to an amount P(t), given by

P(t) = 0.8(8 + 0.4t + t3), where t is measured in years from 1991. How rapidly is the growth rate of
the population increasing t years from 1991?

A) 0.32 +2.4t2 B) 4.8 C) 0.32 + 2.4t D) 4.8t

13

90)

91)

92)

93)

94)

95)

96)

97)

98)

99)





