Name: Class: Date:

MAC 2311 Chapter 2.1 - 2.5 Review Exercises/Practice for the Exam

Multiple Choice
Identify the choice that best completes the statement or answers the question.

1. Use the definition of the derivative to find /'(3), where f(x) = x* — 2x.

a. —-25

b. 25

c. 27

d. 18

e. does not exist

2. If the tangent line to y = f(x) at (8, 4) passes through the point (4, —32), find 7'(8).

. f'(8)=29
. f'(®)=19
. ' (8)=9

d. f'8)=34
e. f'(8)=-9

o o W

y=375x-1730
y=395x - 1730
y=375x+1730
y=395x +1730
y=395x - 1730

oo o

4. Find the slope of the tangent line to the curve y = 5x” at the point (=4, 22).

a. —40
b. 40
c. —4
d 4

e. 25

3. Find an equation of the tangent line to the parabola y = 5x° at the point (=5, — 145).
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ID: A

. A turkey is removed from the oven when its temperature reaches 175 °F and is placed on a table in

a room where the temperature is 70 °F. After 10 minutes the temperature of the turkey is 161 °F
and after 20 minutes it is 149 °F. Use a linear approximation to predict the temperature of the
turkey after 30 minutes.

a. 131°F
b. 136°F
c. 126°F
d. 141°F
e. 146°F

. The cost (in dollars) of producing x units of a certain commodity is

C(x) = 4,280+ 13x +0.03x>.

Find the average rate of change with respect to x when the production level is changed from
x =102 tox = 122.

a. 23.02
b. 14.42
c. 29.94
d. 16.42
e. 19.72

. At what point is the function f(x)= |3 — x| not differentiable.

o0 o
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8. Match the graph of the function with the graph of its derivative.




Name: ID: A

9. Differentiate.

K(x)= (3x5 + 1)(x6 —4x)

a. 156 (x"—dx )+ (357 +1)(6x" -4)
b. (x"—4x)+(3x5+1)

c. 15x“(6x5—4)+(3x5+1)(x"—4x)
d. 15t (6x" )+ (3x°) (x° - 4x )

. (3x5+1)(x6—4x)+15x4(6x5—4)+1

10. Suppose that F(x) = f(g(x) ) and g(14) =2, g'(14)=4, /'(14)= 15,and /' (2) = 13.

Find F'(14).
a. 140
b. 20
c. 24
d. 52
e. 17

11. The equation of motion is given for a particle, where s is in meters and 7 is in seconds. Find the
acceleration after 5 seconds.

s=t -3t

31 m/s®
32 m/s’
28 m/s’
29 m/s’
30 m/s”

o a0 op
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12.

13.

Find the derivative of the function.

ha):t”—gj6ﬁ
a gﬁ—sﬂ
b gﬁ—%ﬂ+g
c gﬁ—gﬂ
d. gﬁ—%ﬂ+g

Find the point(s) on the graph of the function at which the tangent line has the indicated slope.

gx)= %x3 +3x2-29x -3 Mign = —2

193
=)

b. (3,-2)and (-9, -2)

e

(-2, -37)

&

(3, —54) and (-9, 258)
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14.

15.

Use the Quotient Rule to find the derivative of the function.

1-¢
P(t) =
© 7— 8t
1
8(7—8t)
1
b. 2
1
(7—-8t)
_
(7-8¢)*

Find the derivative of the function.

=) 35

63x> +135x> +49x + 9
7(7x +1)°

63x” +135x> +49x + 9
7(7x+1)

s

126x° +20x° = 2x + 16
(Tx+1)°

126x° +20x> = 2x + 16
(7x+1)

o
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16. If f(0)=4, f'(0)=2,2(0)=3and g'(0) = -5, find (f+g)'(0).

a. -6
b. -3
c. —1
d -2
e. 4
f. -5

17. Differentiate the function.

By)=cy”

, Sc

a. B(y):——4
y
, 4c°
b. B(y)=—"—"
y

, Sc

C. B(y):—4

y

, 4c

d. B(y):——5
y
B(y)=-—
€. =——
4y5

18. Find the limit.

cos(cos @
6 ( )

00 sec @

0
2
1
d. 6¢cosl
e. 6sinl

oo
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19. Find the derivative of the function.

f(x)=2cosx—2x—8

a. —2sinx-—2
b. —2cosx-2
c. 2cosx—2
d 2sinx-2

20. A mass on a spring vibrates horizontally on a smooth level surface (see the figure). Its equation of
motion is x (¢) = 5sin ¢, where ¢ is in seconds and x in centimeters.

Find the velocity at time .

equilibriiim
PEkEHIGn

a. v(t)=sin5¢
b. v(t)=5cost
c. v(t)=2cos3t
d. v(¢)=5sin3t
e. v(t)=cos5t

21. Find f intermsof g'.
J&) =[g) ]’

a. f'(x)=4g()

b. f'x)=4[gx)]’g (x)
. f@=4¢'®]

d. f'(x):4[gx][xg'+g]
e. f'(x)=4g'(x)



Name:

22.

23.

24.

25.

Find the derivative of the function.

y= (3x+1)4(x4—6)6

a. y’=(24x+12)(3x+1)4(x4—6)6

b. y’:(x+1)3(x4—6)°+24x(3x+1)4(x3—6)5

c. y’:12(3x+1)3(x4—6)6+24x3(3x+1)4(x4—6)5
d. y’:12(3x+1)3(x4—6)6+24x(3x+1)4(x4—6)5
. y’:12(3x+1)3(x4—6)6+(3x+1)4(x4—6)5

Find £ in terms of g'.
fx)=x"g(x)

L ) =5+ g (x)

c f ) =x"gle) +5x°g (x)
C ) =5 g () +x7g (x)
C f)=5x"g(x)

o f) =50 f () +5xg  (x)

Suppose that F(x) :f(g(x)) and g(14) =2, g'(14)=5, f'(14)=15,and f'(2) = 16.

o o o0 o o

Find F'(14).

20
80
24
140
17

o0 ow

If £(t)=~[9¢+1, find £"(5).

—-0.065
—-0.033
0.015
-0.22
0.044

°opo o
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26. Find the derivative of the function.

f&) = (4x+9)’

a. 36(4x+9)°
b. 9(4x+9)°

c. 9x(4x+9)°
d. 36x(4x+9)°

27. Find the derivative of the function.

g(¢) = tan(cos 2¢)

a. —2sin2¢sec’(cos2t)
b. 2sin2¢sec’ (cos2t)
c. sin2¢sec’(cos2t)

d. —sin2¢sec’(cos2t)

d d
28. Ify=2x"+7x and = = 6, find <X when x = 4.
dt dt

a. 348

b. 108

c. 258

d. 308

e. None of these
Multiple Response

Identify one or more choices that best complete the statement or answer the question.

x—10

x+10

1. Find equations of the tangent lines to the curve y = that are parallel to the linex —y =10 .

a. x—-y=-45
b. x—-y=-2

c. x—y=-125
d x-y=-19.75
e. x—y=-15

10
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2.

If f(x) = 6cosx +sin’x, find f'(x) and f"(x).

f"(x) =—6cos(2x) + 2 cos(x)
f'(x) = —65sin(x) + sin(2x)
f'(x) = —65sin(2x) + sin(x)
f"(x) =—6cos(x) + 2 cos(2x)

f"(x) =—2cos(2x) + 6.cos(x)

o a0 ow

Numeric Response

1.

Find the derivative of the function.
f(x)=14-4x +5x°
Find an equation of the tangent line to the curve.

_Alx
y_x+6

at (4, 0.6)

. Find the first and the second derivatives of the function.

Ifh(2)=16 and h'(2) = -2, find 4 [@]‘
de | x

. Differentiate.

Yu)= (ufz + u73)(4u5 —u’ )

In this exercise we estimate the rate at which the total personal income is rising in the Richmond-
Petersburg, Virginia, metropolitan area. In 1999, the population of this area was 961,600, and the

ID:

population was increasing at roughly 9,400 people per year. The average annual income was
$30,591 per capita, and this average was increasing at about $1,300 per year (a little above the

national average of about $1,225 yearly). Use the Product Rule and these figures to estimate the
rate at which total personal income was rising in the Richmond-Petersburg area in 1999.

Find a third-degree polynomial Q such that O (1)=8, 0'(1)=7, Q" (1) = 14, and Q"(1) = 18.

11
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10.

11.

12.

13.

14.

15.

16.

Differentiate.
g(x)=x" cosx
Differentiate.

B tanx —2

sec x
Find the limit.
sin(sin4 @
A ( )

00 sec 40

1
The displacement of a particle on a vibrating string is given by the equations(f) = 8 + > sin(127t) ,

where s is measured in centimeter and ¢ in seconds. Find the velocity of the particle after # seconds.

Calculate y .
y=4 ln(xze’” )
Differentiate.

K(x) = (3x6+ 1)(x“ - 16x)

Differentiate.

sinx
y="———""
3 +cosx

Find the equation of the tangent line to the given curve at the specified point.

y=9xe", (0, 0)
Differentiate.
1
- x4+x+1

12
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17. Calculate y'.

y= 5+/x cosAfx
18. Findy", ify = A/2x + 7.

Short Answer

1. The graph shows the percentage of households in a certain city watching television during a 24-hr period
on a weekday (7 = 0 corresponds to 6 a.m.). By computing the slope of the respective tangent line, estimate
the rate of change of the percentage of households watching television at a-12 p.m.
Note that dy = 0.03

d

nnTe 4

AN

3 & N I IZ 14 16 13 20 £ (ki

7
2. Find an equation of the tangent line to the graph of f(x) = — at the point [4, %]
X

3. Find the derivative of the function and evaluate f'(x) at the given value of x.

f(x)z(«/;+4x)(x3/2—x); x=4

13
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4. Sketch the graph of the derivative " of the function f whose graph is given.

5. Show that the function is continuous but not differentiable at the given value of x.
1) = x=7 1fx<0; =0
x=7 ifx>0

6. Plot the graph of the function f in an appropriate viewing window.
f(x)=5x" —4x” + 5x +24

7. Determine the constants A, B, and C such that the parabola y = Ax’ + Bx + C passes through the
point (-3, 8) and is tangent to the line y = —lx 22 at the point where x = 2.

4574

8. Suppose that fand g are functions that are differentiable atx = 1 and that f(1)=1,1'(1)=-3, g
(1)=2,and g'(1)=5. Find 4'(1).

9. s(?) is the position of a body moving along a coordinate line; s(f) is measured in feet and 7 in
seconds, where # > 0. Find the position, velocity, and speed of the body at the indicated time.

3¢
s(t) =———; t=2

14
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10. The position function of a body moving along a coordinate line is
s(f)=2sint+ 2 cost

where ¢ is measured in seconds and s(¢) in feet. Find the position, velocity, speed, and acceleration

of the body when ¢ = %

11. Find the derivative of the function.

f(x)=xsin®x

15



MAC 2311 Chapter 2.1 - 2.5 Review Exercises/Practice for the Exam
Answer Section

MULTIPLE CHOICE

1. ANS: B PTS: 1 DIF: Medium REF: 2.1.28
KEY: 7e MSC: Bimodal NOT: Section 2.1

2. ANS: C PTS: 1 DIF: Medium REF: 2.1.20
KEY: 7e MSC: Bimodal NOT: Section 2.1

3. ANS: C PTS: 1 DIF: Medium REF: 2.1.4a
KEY: 7e MSC: Bimodal NOT: Section 2.1

4. ANS: A PTS: 1 DIF: Medium REF: 2.1.5
KEY: 7e MSC: Bimodal NOT: Section 2.1

5. ANS: B PTS: 1 DIF: Medium REF: 2.1.42
KEY: 7e MSC: Bimodal NOT: Section 2.1

6. ANS: E PTS: 1 DIF: Medium REF: 2.1.45a
KEY: 7e MSC: Bimodal NOT: Section 2.1

7. ANS: B PTS: 1 DIF: Medium REF: 2.2.51
KEY: 7e MSC: Bimodal NOT: Section 2.2

8. ANS: B PTS: 1 DIF: Easy REF: 2.2.3a
KEY: 7e MSC: Bimodal NOT: Section 2.2

9. ANS: A PTS: 1 DIF: Medium REF: 2.3.8
KEY: 7e MSC: Bimodal NOT: Section 2.3

10. ANS: D PTS: 1 DIF: Medium REF: 2.3.68
KEY: 7e MSC: Bimodal NOT: Section 2.3

11. ANS: E PTS: 1 DIF: Medium REF: 2.3.63
KEY: 7e MSC: Bimodal NOT: Section 2.3

12. ANS: C PTS: 1 DIF: Medium REF: 2.3.17
KEY: 7e MSC: Bimodal NOT: Section 2.3

13. ANS: D PTS: 1 DIF: Medium REF: 2.3.75
KEY: 7e MSC: Bimodal NOT: Section 2.3

14. ANS: D PTS: 1 DIF: Medium REF: 2.3.29
KEY: 7e MSC: Bimodal NOT: Section 2.3

15. ANS: C PTS: 1 DIF: Difficult REF: 2.3.27
KEY: 7e MSC: Bimodal NOT: Section 2.3

16. ANS: B PTS: 1 DIF: Medium REF: 2.3.67
KEY: 7e MSC: Bimodal NOT: Section 2.3

17. ANS: D PTS: 1 DIF: Medium REF: 2.3.10
KEY: 7e MSC: Bimodal NOT: Section 2.3

18. ANS: D PTS: 1 DIF: Medium REF: 2.4.42
KEY: 7e MSC: Bimodal NOT: Section 2.4

19. ANS: A PTS: 1 DIF: Easy REF: 2.4.1

KEY: 7e MSC: Bimodal NOT: Section 2.4



20. ANS: B PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 2.4
21. ANS: B PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: 2.5
22. ANS: C PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 2.5
23. ANS: C PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 3.4
24. ANS: B PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 2.5
25. ANS: A PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 2.5
26. ANS: A PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 2.5
27. ANS: A PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 2.5
28. ANS: E PTS: 1 DIF: Medium
KEY: 7e MSC: Bimodal NOT: Section 3.4
MULTIPLE RESPONSE
1. ANS: B,D PTS: 1 DIF: Medium
KEY: 7e MSC: Multiple Response
2. ANS: B,D PTS: 1 DIF: Medium
KEY: 7e MSC: Multiple Response
NUMERIC RESPONSE
1. ANS: 10x-4
PTS: 1 DIF: Medium REF: 2.1.27
MSC: Numerical Response NOT: Section 2.1
1
2. ANS: y=—(x—-4)+0.6
200
PTS: 1 DIF: Medium REF: 2.1.7
MSC: Numerical Response NOT: 2.1
3. ANS: 4(4-x)7, —8(4-x)"
PTS: 1 DIF: Medium REF: 2.3.62
MSC: Numerical Response NOT: Section 2.3

REF:

REF:

REF:

REF:

REF:

REF:

REF:

REF:

REF:

KEY:

2.4.35a

2.5.7

2.5.17

3.4.72

2.5.61

2.5.50

2.5.8

2.5.31

3.4.61

2.3.80

. Section 2.3

2.5.48
Section 2.5
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10.

11.

12.

ANS:

PTS:

MSC:
ANS:

PTS:

MSC:
ANS:

PTS:

MSC:
. ANS:

PTS:

MSC:
. ANS:

PTS:

MSC:
ANS:

PTS:

MSC:
ANS:

PTS:

MSC:
ANS:

PTS:

MSC:

ANS:

PTS:

MSC:

=5

1 DIF:
Numerical Response

Y'(u)=12u" + 8u—1

Medium

1 DIF:
Numerical Response

$1,537,635,400

Medium

1 DIF:
Numerical Response

0=3x"-2x"+2x+5

Medium

1 DIF:
Numerical Response

Medium
g'(x) = 8x’ cos(x) —x* sin(x)

1 DIF:
Numerical Response

Medium
— =cos(x) + 2sin(x)
dx

1 DIF:
Numerical Response
0

Medium

1 DIF:
Numerical Response

Medium
12
Tﬂ cos(127t)

1 DIF:
Numerical Response

Medium

2
—+1
X

y' =4

1 DIF:
Numerical Response

Medium

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

2.3.70
Section 2.3

2.3.28
Section 2.3

2.3.91
Section 2.3

2.3.87
Section 2.3

24.2
Section 2.4

2.4.14
Section 2.4

2.4.40
Section 2.4

2.5.75
Section 2.5

3.4.23
Section 3.4

KEY:

KEY:

KEY:
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: Te
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13.

14.

15.

16.

17.

18.

SHORT ANSWER

1.

ANS:

PTS:

MSC:

ANS:

PTS:

MSC:

ANS:

PTS:

MSC:

ANS:

PTS:

MSC:

ANS:

PTS:

MSC:

ANS:

PTS:

MSC:

ANS:

18x5(x11—16x)—%(3x6+1)(11x1°—16)

1 DIF: Medium
Numerical Response
dy  3cosx+1

dx (3 +cosx)’

1 DIF: Medium
Numerical Response

y=9%

1 DIF: Medium
Numerical Response
- ( 5x*t +3x7 )

y:

2
(x5+x3+1)

1 DIF: Medium
Numerical Response

) 5| fx sina/x —cos/x

L B

1 DIF: Medium
Numerical Response

32x+7)""

1 DIF: Medium
Numerical Response

Falling at 1% /hr

PTS:

MSC:

1 DIF: Easy
Short Answer

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

2.5.18
Section 2.5

2.5.10
Section 2.5

2.5.51
Section 2.5

2.5.21
Section 2.5

2.5.29
Section 2.5

2.5.70
Section 2.5

2.1.42
Section 2.1

KEY:

KEY:

KEY:

KEY:

KEY:

KEY:

KEY:

Te

Te

Te

Te

Te

Te

Te
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2. ANS:
7 7
=——X+—
YT 16 T2
PTS: 1 DIF: Difficult REF: 2.1.8 KEY: 7e
MSC: Short Answer NOT: Section 2.1
. ANS:
53
PTS: 1 DIF: Medium REF: 2.1.23 KEY: 7e
MSC: Short Answer NOT: Section 2.1
. ANS:
i |
1 .m‘ — b
5 1 I : "___ﬂ'_"-__: 1 5
PTS: 1 DIF: Medium REF: 2.2.6 KEY: 7e
MSC: Short Answer NOT: Section 2.2
. ANS:
£ (x) is continuous at 0 since both lim f(x) = lim x—7=-7and lm f(x)= lm x*—7=-7 are
x>0 x>0 Jc—)OJr x—)OJr
equal to f(0) =—
. . . . . . f(O+h)-£(0)
f(x) is not differentiable at 0 since the left-hand limit of the quotient 7 does not equal

its right-hand limit as shown below.

0+h)—1(0 h)—1(0 -7 = (-
i LQEDSO SD SO G D
h—>0" h h—>0" h h—0" h h—0" h—>0"
W —-7]-7)
0+4)—-£(0 h 0 2
hmf( )f() f()f() ]jm( ) —]]mh——]]th(x>O)
. h .\ b . h h
h—>0 h—>0 h—0 0" h0"
PTS: 1 DIF: Medium REF: 2.2.54d KEY: 7e
MSC: Short Answer NOT: Section 2.2



6.

10.

ANS:
i+
.____..-/
‘I,-"ﬂ"-

il .

[t

)
PTS: 1 DIF: Easy
MSC: Short Answer
ANS:

1, 9 13
A=5B=-.C=—,
PTS: 1 DIF: Difficult
MSC: Short Answer
ANS:
_4
3

PTS: 1 DIF: Difficult
MSC: Short Answer
ANS:
6 9 9
5 ft, >3 ft/sec, 25 ft/sec
PTS: 1 DIF: Medium
MSC: Short Answer
ANS:
Position: 2 ft
Velocity: -2 ft/sec
Speed: 2 ft/sec
Acceleration: —2 ft/sec?
PTS: 1 DIF: Medium

MSC: Short Answer

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

REF:

NOT:

2.3.49a
Section 2.3

2.3.90
Section 2.3

2.3.68d
Section 2.3

2.3.64
Section 2.3

2.4.35b
Section 2.4

KEY:

KEY:

Te

i Te

i Te

Te

i Te
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1.

ANS:

sin® x + 8x cos x sin” x

PTS: 1
MSC: Short Answer

DIF:

Medium

REF: 2.5.14
NOT: Section 2.5

KEY: 7e
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