AB Calculus Fall Exam Review Packet #3

Ch. 1 Limits
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6) Whatis lim
(A -1 ® 0 © 1 D) 2 (E) the limit does not exist

x>0

7)

3x? 1
m“}'wgs “DG+x)

(A) 9 (B) -3 © 1 D) 3 (E) The limit does not exist.

8)

- Which of the following functions is both continuous and differentiable at all- x in the
interval -2< x €27 : S .

(A) f(x) =|x*-1]
B) f(x)=+x* -1
© f)=Vit+1

1
x2 -1

(E) none of these
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(A) 05
- (B) 025
oo
D) -0.25
(E) -0.5
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10)

x2~2x+1

for x # 1
x-1

Let f be defined by f(x) =
k for x=1.

Determine the value of k for which f is continuous for all real x.
A0
(B) 1
©) 2
(D) 3

{E) none of the above

11)

The fuhction f is continuous at the point (c, f(c)). Which of the following statements could
be false? | | |
(A) lim f(x) exists  (B) lLim f(x)=f(0) (€ lim f(x)= lim, f(x)

X X—=C X=2C

(D) fl(c) is defined (E) f'(c) exists

Ch. 2 Derivatives

12)

. s ' : : IR, the
Find the point on the graph of y = +/x between (1, 1) and (9, 3) at which the tangent to
graph haspﬁ same slope as the line through (1, 1) and (9, 3).

A 4,1

B) 2,2)

(©) 3,43)

D) 4,2

(E) none of the abéve :




Consider the curve x + xy + 2y* = 6. 'l’heslnpeofﬁlelmetangemmﬁwcuwe at the

pmnt (2, 1} is

o —

g &

¥ 1
o e W e

oy
o
|

15)

If p(x) = (x'—1)(X+k)andlfﬁlehnetangenlmthngraphofpatthepomt(4 p(4))1s
parallel to the line 5x ~y+6 = 0, then % =

(A) 2
(B) 1
© 0
D) ~1
® -2

‘\./"




16)

e 2 LI .
. v The formula x(z) = Inz + -;-é- + 1 gives the position of an object moving along the x-axis

during the time interval 1 < ¢ £ 5. At the instant when the acceleration of the object is zero,
the velocity is

A0 ® 3 © 2 ) 1 (E) undefined

17)

A particle moves along the x-axis so that its distance from the origin at time ¢ is given by
10f — 41%, What is the otal distance covered by the point between ¢ = 1 and 1 = 27 «

(A) 1.0
®) 1.5
(C) 2.0
D) 2.5
() 3.0

18)
2 _ Cedy
If xy+x“ =6, then the valueofzx- at x=-11is

(A) -7 (B) -2 0 D1 - B3

19)

A parncle moves along the x-axis so that its position at any time ¢ 20is glven by
x(t) =
t

g . The particle is at rest when 1=

@o (B)-i- . ©O1 D) 2 E) 4




20)

If y is a differentiable function of x, then the slope of the tangent to the curve

xy — 2y + 4y* = 6 at the point where y =1 is /\
1 4 1 1 ‘ 1 S
21)
The y-intercept of the tangent line to the curve y=/x+3 at the point (1, 2) is
L] 1 3 5 7
&) ®) 5 © = ®: @
. /"‘ - \‘\ |
Use the table data and rules of differentiation to _ w . , {\\ i
solve each problem: 22) If h(x) T ) find h'(3)
z | flz) | g(=) | f'(2) | g'lx)
O 1 2 1 3
1y 0 2 1 0
21 1 2 2 1
3 S 1 0
23)1f k(x) = g(f () find k' (D) 20) If p(x) = [(FOT® find p'(2)
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Ch. 2.6 Related Rates

_ ) e triangle shown above, if € increases at a constant rate of 3 radians per minute, af what rate is x
increasing in-units per minute when x equals 3 units?

15
{A) 3 (B) % (C) 4 (9 (E)12

26)

0.2 inches per second. At the instant

is increasing at the uniform rate of _ _ : )
e e o e e 5 what is the rate of increase, in cubic

when the total surface area becomes 150 square inches,
inches per second, of the volume of the cube?

(A) S ind/sec
(B) 10 in¥/sec
(C) 15 in¥sec
(D) 20 in3/sec
(B) 25 in¥/sec

27)

The diagonal z of the rectangle at the right is increasing

-atthe rate of 2 cm/sec and %-—:3%. At what rate is

the length x increasing when x=3cm and y=4cm?
(A) 1cmisec

®) %cm/sec
©) Qg-cm/sec
(D) 3 cmisec

1
(E) - cm/sec




Ch. 3 Curve Sketching

28)

Find the maximum value of f(x)= 2x> +3x2 —12x+ 4 on the closed interval [0,2].

(A)-3
®) 2
©) 4
(D) 8
(E) 24

29)
The function f(x) = x* — 18x has arelative minimum at x =
(A) 0 and 3 only '
(B) 0 and -3 only
(C) -3 and 3 only
(D) Oonly
(E) -3,0, 3

30)

The graph of y =:3x° — 10x* has an inflection point at
(A) (0,0) and (2,-64) R

(B) (0,0) and (3,-81)

© (0,0) only

(D) (-3, 81) only

(E) (2,~64) only




31)
/A> Consider the function f(x) = %1 - —fg- The deﬁvétfve of f attains its maximum
value at x =
(A) 3
(Bj 4
© >
D)o
(E) there is no maximum

32)

Let f(x) = J'r4 +ax® + b. The graph of J has a relative maximum at (0, 1) and an
inflection point when x = 1. The values of a and b are

(A) a=1, b=-6
B)a=1, b=6

) ©a=-6 b=5
D) a=-6, b=1
(E) a=6, b=1
33)

At which point on the graph of y = g(x) below is g’(x) = 0 and g”(x) =07 .

i 3
gaphofg| Pas!
h—/{
! ---....E

»3. 2 Jl 1§22 i3 i4
e . -1
B 2
-3

A) A (B) B © C | ® D (BE) E

o




34)

If f(x)= x° —5x2 +3x, then the graph of f is decreasing and concave down on the interval

whl) ®i) o) of) @

35)

The figure shows the graph of f’, the derivative of a function . The domain of fis the
closed interval [-3,4]. Which of the following is true? '

I. fis increasing on the interval (2,4). G:a?h of f y ;
II. fhas arelative minimum at x =-2. A — }3
III. The f-graph has an inflection pointat x = 1. 3‘ T 74_ .
(A) Tonly | i\ 22N
(B) 1 only | 2
(C) 11 only 1
(D) Tand II only
B LILm

Ch. 5 Logs/Exponentials

36)

' If. F(x)= 53—3:1. thg‘n ti;e graph of f is decreasing and concave down on the mmrval
@) (=0 ®OH - ©L3) O E) (3,2)

T

TN e
/ K
i 1




37)
) The slope of the line tangent to the graph of y = In VX at (€,1) is

e 2 : 1 1 1
(A) > (B). s © '5;2"" (D) % (E) p

38)

If y=¢*, theng—;%'- =
. (A) Ké

(B) ket

(©) 5le™

D) 5le*

(E) 5S¢

o
/ N

39)
What is the x-coordinate of the point of inflection on the graph of y = xe* ¥ :
*) -2 ®-1 - ©o0 o ®2




40)

If f(x)=In(cos2x), then f'(x)=
(A) —2tan2x  (B) cot2x (C) tan2x (D) ~2cot2x

Trig Unit
41)

v dy
If y=cos’(2x), then = =
y = cos“(2x) endx

(A) 2cos2xsin2x
(B) —4sin2xcos 2x
(C) 2cos2x

D) ~2cos2x

(E) 4cos2x

42)

If g(x) = Arcsin 2x, then g'(x) =

(A) 2Arccos 2x (B) 2csc2xcot2x  (O) 3-_;%4—-—5
- X
2 2
D) (E)
Jdax2 -1 1-4x?

43)

Suppose the function fis defined so that £(0) =1 and its-derivative, f’, is given by
F(x)= e Which of the following statement are TRUE?

I fro=1

I . Theline y=x+1 is tangent to the graph of fatx =0.

m ~IF h(x) = f(.\:3 -1, th_en'h is mcreasmg fb; all real numbers x.

(A) Tonly  (B)Ilonly (C)Ilonly (D) Iand@only (E)ILILII

&

(E) 2tan2x




)
") Whatis the instantaneous rate of change atx =0 of the fnnctnon f given by
fx)= e?* ~3sinx?
(A) =2 ®) -1 ©) 0 ™4 ®S

45)
If f(x)=sin(2x)+In(x +1), then f'(0)= |
A) -1 (B) 0 © 1 (D) 2 (E)3

Calculator Active Practice Problems

46)

‘The graph of the second derivative ofa the graph of f*
function £ is shown at the nght, Whlch of N N T
thefoilowmgismw? T i

I ‘I'lwgmphoffhasmmﬂnchonpmmat . ’XK.\.,\" wan
X =~f, Ry

1. The graph of fi is concave down on the
interval (-1, 3). ’ =X -
1. The graph of the derivative function [ is :
increasing at x = 1.

(A) Lonly (B) Monly  (C) IMonly (D) Tandlonly ~ (E) I, I, I




47)

The graph of the function f is shown at the the graph of f
right. At which point on the graph of f are 2 ; f
all the following true? . t- 7 /é\ :
.\M ) T R
f(x)>0,and f(x)<0and f7(x) <0 P .
' - -':mﬂ' ap T 13 Y4
2
3
A M (B) N O P ®) Q (B) R

48)
Functions f and g are defined by f(x) = _;lz__ and g(x)= arcta'nx; What is the approximate
value of x for which f'(x)=g'(x)? | |
(A) 336 (B) -286 (C) 236 (D) 136 (E) 2.36

49)
The graph of the derivative of f is shownatthe graph of the derivative of f
right, If the graph of f’ has horizontal tangents . "}\™"/™" : "

at x = -2 and 0, which of the following is true
about the function f? ; T -
1. fisdecreasing at x = 0. a ’\'(’ A '\ﬁ\ N
Il f has alocal maximomat x = 2. . \\
1. The graph of f is concave upat x = ~1. ?

(A) Tonly (B) Honly (C)landlionly (D) IlandINonly (E) IO, I

N




50)

N
)

The function V whose graph is sketchied Y (cubicinches)
- below gives the volume of air, V(1), [ i
(measured in cubic inches) that a man has ; L Lobd
- blown into a balloon after ¢ seconds. , /f_....gg—-“ .

v4.3 4n
(V’sw) ‘

Thera&atwhwhtheradmsxschangmg T e _ :
after 6 seconds is nearest to 4 T T 1 ({seconds)

(A) 0.05in/sec (B) 0.12in/sec (C) 0.21in/sec (D) 0.29infsec  (E) 0.37 insec

51)

At how many points on the inteval 21 < x5 doesmetangemwﬂ:egmph of the curve
y = xcosx have slope 37

3

BGVE
(B) 4 |

© 3. S | o
D) 2

® 1

52)

If f(x) = 2x + sin x and the function g is the inverse of f, then g’(2) =

(A) 0.32
(B) 0.34
(C) 0.36
D) 0.38
| (B) 040




53)

Let f be a function that has domain {2, 5]. The graph of The graph of f’
[ is shown at the right. Which of the following .
statements are TRUE? \

I. f has arelative maximum at x = -1. i :

I1. f has an absolute minimum at x = 0.

III. The graph of f is concave downfor -2 < x < 0.
IV. The graph of f has inflection points at x = 0 and

x=2andx = 3.

+ \/z

A) LILIV (B) LILIV (O IL LIV O Lo E) LILILIV

54)

The function f is defined on all the reals such that f(x) = {

P4kx-3 forx<1
3x+b for x>1.

For which of the following values of k and » will the function f be both continuous and

differentiable on its entire domain?
A k=-1,b=-3

B) k=1,b=3
© k=1,b=4
O k=1,b=-4
€ k=-1,b=6
55)

The graph of a function f is shown to the right.
Which of the following statements about f is false?

(A) f has arelative minimum atx=aqa.
(B) lim_ f(x)= lim f(x)

x-a x->a*
(© lim f(x)# f(a)

x—>a

D) f(a)>0
(B) fla)<0




56)
»

The function fdefined by f(x)= e + 62 +1 has a horizontal tangent at x =
(A) -0.144  (B) -0.150  (C)-0.156 (D) -0.162  (E)~0.168

57)

The graph of the second derivative of a function g is shown in the figure. Use the graph to
determine which of the following are true.

I.  The g-graph has points of inflection at x = 1 and x = 3, Graph of g”
3

II. The g-graph is concave down on the interval (3, 4).
2
HI. If g(0)=0, gisincreasing at x = 2. }\

(A) Tonly T ot 7
(B) I only 2
(C) 1l and III only ’ 3
(D)X and II only

E)L o,

58)

22

?

If k#0,then lim
x—k x
A0
- (B) 2
© 2
(D) 4k
(E) nonexistent




59)

[e] 0| g | £ g

10 |-1]-2]5
2| 4] 3] 5|1
3l2] 3] -1]o0

‘The rable shows some of the values of
differentiable functions £ and g and their
derivatives, If b(x) = f{g(x)), then #(2) equals
(A) -2 )

B) -1

Qo

(D) 1

(E) 2

60)
At what value(s) of » do the graphs of y =¢*
and y=x%+5x have parallel tangent lines?

(A -2.5 ® 0
(C) 0and 5 (D) —5and 0.24
(E) —~2.45 and 2.25

61)

How many points of inflection does the graph of y = cos x +

theinterval 0< x < ?

A1
(B) 2
© 3
(D) 4
E) 5

3 cos 3x ~ -;— c08 5x have on

N
s




Implicit Differentiation ( 2™ derivative)

ny ay V. . . ‘
6&) Find the — and ——=-in the following: A’E = 1

fr . d.l‘







