CALCULUS AB FINAL EXAM SEMESTER 1 REVIEW

PART | NON-CALCULATOR: MULTIPLE-CHOICE
NO calculator may be used on this part of the review.

1. f is continuous for a < x < b but not differentiable for some ¢ such that a < ¢ < b. Which of the
following could be true?
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3. The function f is continuous on the closed interval [1,3] and has the values in the table given above. The
equation f(x) = z must have at least two solutions in the interval [1,3] if £ =
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4. I f(x) = g(x) and if h(x) = x?, then = F(h(x)
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5. If f(x) = tan3x, then f' () =
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6. The function 1 is given by f(x) = —x® + x* —
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2. On which of the following intervals is / decreasing?

7. An equation of the line tangent to the graph of y = 3x —cosx atx =0 is

A) 2x—y=0
B) 2x—-y=1
©C) 3x—y=-1
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(E) 4x—-y=0
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8. The graph of a twice-differentiable function f is shown below. Which of the following is true?

A) f(6) <f'(6) <f"(6)
®) f(©) <f"(6) < f(6)
© f©® <f®)<f'©
D)\ £(6) < £(6) < f'(6)
E) f"(6) < f'(6) < f(6)
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9. If f(x) = cose? ,then f'(x) =

(A) sine?*

(B) 2sine?*

(C) —sine?*

(D) —2sine?*
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10. Determine the value of ¢ so that f{x) continuous on the entire real line when £ (x) = {
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12. A ladder 25 feet long is leaning against the wall of a house. The base of the ladder is pulled away from the
wall at a rate of 2 feet per second. How fast is the top moving down the wall when the base of the ladder is

7 feet.

fAil i
(A) 12ft/mm

(B) _{5 f/min

(C) 1074 /min
(D) 9#fi/min
(E) None of these

A= 2S£t :IH: K4

:’q‘g" = Z(’(ﬂ/%c_

w= Tt

x"“:&t’“?z W ¢

< ZCL"f)gg = = 2N

oy 0y
ez ttu@=o % day = 2N
- T T

201U D* ZCL‘*)%. =0 . -7
i, S 7 Flec
Laddizr o mveving T3 /e o daupm tle walf,




13. Set up a definite integral that yields the area of the region.
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14. A particle moves along the x-axis so that its position at time ¢ is given by x(t) = t? — 7t + 12. For what
value of ¢ is the velocity of the particle zero?

S vy X Gy ve= -7
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16. The graph of /" is shown in the figure above. Which of the following could be the graph of the derivative of /'?
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17. If f(x) = sin?(3 — x), then f'(0) = > ' e
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18. A differentiable function / has the property that f(5) = 3 and f'(5) = 4. What is the estimate for f(4.8)
using local linear approximation for f* at x = 5?

@)22

(B) 2.8
(©) 34
(D) 3.8
(E) 4.6

4=y, = M Cx = %)
15"3= H(x-5)
y-3 = U1 ETSD

y- 3= U
go: -oZ t3
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19. The position of a particle moving along a line is given by x(t) = 2t3 — 24t* + 90t + 7 for t > 0. For

what values of ¢ is the speed of the particle increasing?
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21. Which of the following statements about the function given by f(x) = x* — 2x3 is true?

(A) The function has no relative extremum.

(B) The graph of the function has one point of inflection and the function has two relative extrema.

@' The graph of the function has two points of inflection and the function has one relative extremum.

(D) The graph of the function has two points of inflection and the function has two relative extrema.

(E) The graph of the function has two points of inflection and the function has three relative extrema.
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22. The absolute maximum value of f (x) = x> —3x* +12 on the closed interval [-2, 4] occurs atx =
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24, A spherical balloon is inflated with gas at the rate of 800 cubic cm per minute. How fast is the radius of
the balloon increasing at the instant the radius is 30 cm? oy
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(A) f is continuous on the interval [-1,1] —> &, e jy~pS , Weles e &mgﬂwp%%f
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26. If f is continuous on [ 2,4] and f(—2) = 5, f(0) = — 3, and f (4) = 711, then according to the Intermedlate

Value Theorem, how many zeroes are guaranteed on the closed mterval [-2, 4]? . . /,./
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28. Let fand g be differentiable functions with the following properties:
I. f(x) <0 forallx.
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PART Il CALCULATOR: MULTIPLE-CHOICE
A calculator MAY be used on this part of the review

sin? x

1. The first derivative of the function f is given by f'(x) = —
on the open interval (0,10)?

2 o
-5 How many critical values does /" have

(A) One ! F(y\'fo Y
@ Two ;[ ...... . {+‘U”

(C) Three e ——
(D) Four }” -

(E) Six

2. Iff is differentiable at x = a, which of the following could be false?
: 'y

(A) fiscontinuousat x=a. ~» & U £ o whie, Alans € cow
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3. Letf be the function given by f(x) = x2/3. Which of the following statements about f are true?
I. fiscontinuousatx=0 <ease, redvx boles ov agyppletes @ x=e
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5. Let g be the function given by g(t) = 100 + 20 sin (”?t) + 10 cos (%t) For 0 <t < 8, g is decreasing
most rapidly when ¢ = g dec rest cepudiy
— whe g'es) o st ot
(A) 0949  {B)| 2017 (C) 3.106 (D) 5.965 (E) 8.000 e
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6. Ifthe length / of a rectangle is decreasing at a rate of 2 inches per minutes while its width w is increasing at
a rate of 2 inches per minute, which of the following must be true about the area 4 of the rectangle?

A:,Qvu af
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A ' s
(B) A is always decreasing. o%* W % + ﬁ&‘i‘ dw Jam a ’
ack
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. Al Lyt A
(D) A is increasing only when / <w. ar ©w
(E) A remains constant. ig-_ T owe2d Vo AR L o e Lvw , SO
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7. Which of the following is an equation of the line tangent to the graph of f(x) = x® — x* at the point where

flx)=-17?

L 6x5 - Hx?
MA)| y=—-x—1.031 LaF = st T

B =—x—0.836 = -,434

( ) y F.(',Q'S"\'): - Oqs X a
© y=-x+0836 Lj..*.o%: “V (%= ".a3)
D) y=-x+0934

(E) y=-x+1031
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8. Let f be the function given by f(x) = tanx and let g be the function given by g(x) = x*. At what value

,,,,,,,,,,,, - L£'0D= 4’0

A) 0 (B) 0.75 @1.883 (D) 1.697 (B) 10.63
' fo=g'w
N
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9. The graph of:f given above consists of two line segments and a semicircle. If &%) =8’ "(x), for what values of
x is g increasing?

A) 04 B CHonly (C) 25) (D) (4,5) only ((E)}(4,6)

10. The graph of the function y = x5 — x? + sin x has a point of inflection at x = ) .
grap y PO o At Y " Chages sigees
(A) 0324 T(B)0.499 (C) 0.506 (D) 0.611 (E) 0.704 |
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11. Let 4 be the function defined by h(x) = cos 3x + In4x. What is the least value of x at which the graph of
ity?
hchanges coneavity? o v(y chunges sempes
(A) 1.555 {(B)|0.621 (©)0.371 (D) 0.096 (E) 0.004




12. If g is a differentiable function such that g(x) < 0 for all real numbers x and if f'(x) = (x? —x — 12)g(x),

which of the following is true?
Cp= (x=4)(x+3)gM

(A) f has arelative rga)fimum at x = —3 and a relative minimum at x = 4 0 = (XY (v +3) 90X
(B) {f has a relative Madmum at x = —3 and a relative H¥Rimum at x = 4 =4, w*73
(C) f has a relative maximum at x = +3 and a relative minimum at x = 4 <
. - —+ —_
(D) f has a relative maximum at x = +3 and a relative mﬁa%t x=4 RS
(E) f iy i = T ini = vel, pun @ = -3
No pelosdiare Lrdriemsn . cel. v @y 4

13. A particle moves on the x-axis with velocity given by v(t) = 3t* — 11t? + 9t — 2 for —3 < t < 3. How
many times does the particle change direction as ¢ increases from -3 to 3?

w’E--;.; u;(«w weloeo v C‘/"W"\*acs M’V\_S M\I sz‘ q U’/) Q .
(A) zero (B) one ((CAWVO (D) three (E) four »(w#»- 5 %"’%M.
T -3 0 3 WC/@

14. Let f be the function with the derivative given by f'(x) = cos(x? + 1). How many relative extrema does

have on the interval 2 <x <4? N €l c
(A) One (B) Two @ Three (D) Four (E) Five ;Z%M )
mm:% (.le)

15. The height A, in meters, of an object at time t is given by h(t) = 24t + 24t%/2 — 16t2. What is the height _ o

" \b
of the object at the mstanﬂtA when it reaches its maximum upward velocrcy’? Vs ot velorehy "_Sf;_ v o X7 "J \0‘1’{5
(A) 2.545 meters </(B) 10.263 meters (C) 34.125 meters (D) 54.889 meters  (E) 89.005 meters \AL%
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16. The graph of the function f is shown in the figure above. Which of the following statements about /" is true?
@A f-D=1 (B) limy,_, f(x) =0 ©) limy,, f(x) =1
L@l lim,_,_, f(x) does not exist (BE) f(—1) does not exist
Vg:;,! Fayz | Ao l* L= 0
17. The function f has first derivative given by f'(x) = P What is the x-coordinate of the inflection
point of the graph of /2 J . 5,415"”}
v (_,\NV"KV
t 4k

(A) 1.008 @ 0.473 (©)0 N

.. i;,::::—; Q u Cy‘j

Y
(D) -0.278 (E) The graph of f/ has no inflection points \ "\ i / €




PART Ill CALCULATOR: FREE-RESPONSE
A calculator MAY be used on this part of the review.

1. The function f is continuous on the closed interval [0, 10] and has values that are given
in the table below. Using five equal subintervals, what is the left sum, right sum,

midpoint sum, and trapezoidal approximations of j f (x)dx ? =S
0

X 0 1 2 3 4 1 5 | 6 | 7 8 9 | 10
fe) | 20 195 18 | 155 12 | 75 | 2 | -45 | -12 [-205| -30

08 $~® 2( 20+ G+ 2e2¢ -12) =80 vt B 2(-30% T TH 2Lz 4 15T 2 720

PRSP B NALR LA FERTALS Sl 7¢-5) = 3%

2. For 0 <t < 31, the rate of change of the number of mosquitoes on Tropical Island at
time 7 days is modeled by R(t) = 5Vt cos (é) mosquitoes per day. There are 1000

mosquitoes on Tropical Island at time # = 0. Show that the number of mosquitoes is
increasing at time ¢ = 6. At time ¢ = 6, is the number of mosquitoes increasing at an
increasing rate, or is the number of mosquitoes increasing at a decreasing rate?

Q-Lb)t SJT; Qas(»“/}‘) - ‘(,‘43? o, Ree) >0y Se '*'W'G’S?wi«aeg pelvtagey @& I

‘Zlc‘g): -1,813 £0 5 S, '@PMS%WWs w netesang (B o Aeevtosy reebe w4 2 ¢

PART IV NON-CALCULATOR: FREE-RESPONSE
NO calculator may be used on this part of the review.

inflection at x =—1. Find g, b, and c. k oﬁi £109 ‘/"‘“"V LV"“‘ pes
G glwl.__o or DNF r& ‘F“C»WI *,%; DN!’ Nﬁ}

2. Water is being pumped into a conical reservoir (vertex down) at the constant rate of 10w
ft*/min. If the reservoir has a radius of 4 ft and is 12 ft deep, how fast is the water rising

when the water is 6 ft deep? 4, 4.2 ngr“h gé}_l Ly dh
\ e s s AN A
T = 10T n W'( ® {/ VARSI V >33 .:0 o = -‘-m’é)’ L
W= £t " “l:\'\ =c V;:'Tﬂnh ot = «{hd‘l"_
adn . o t el {, >0
‘dT © 5 ‘F 20 ﬂ
3. State the set of values for which f(x)= (x—2)(x-3)" is BOTH increasing and concave
up.

F“U‘J - @x-(-’&&

= (x- -3y + 2(x-2(x~3)
g~ = 6T la
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