CALCULUS BC FINAL EXAM SEMESTER 1 REVIEW

PART | NON-CALCULATOR: MULTIPLE-CHOICE
NO calculator may be used on this part of the review.
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1. A curve is described by the parametric equations x = t2 + 2t and'= t3 + ¢2 . An equation of the line
tangent to the curve at the point determined by t = 1 is
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3. The table above gives selected values for the derivative of a function g on the interval —1 < x < 2, If

g(—1) = —2 and Euler’s method with a step-size of 1.5 is used to approximate g(2), what is the resulting
approximation?
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5. If F' is a continuous function for all real x, then
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6. The slope field for a certain differential equation is shown above. Which of the following could be a
specific solution to that differential equation?
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8. Ifthe function f given by f(x) = x® has an average value of 9 on the closed interval [0,k], then k =
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10. Determine the value of ¢ so that f{x) continuous on the entire real line when f(x)=
cx+6 ,x>2
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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.
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13. Set up a definite integral that yields the area of the region.
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14. A particle moves on a plane curve so that at any time £ >, its position can be represented by:

x(f) =t —t and y(r) =(2t- 1)3. The acceleration vector of the particle at 7 =1 is:
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16. The graph of f is shown in the figure above. Which of the following could be the graph of the derivative of /2
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17.  What is the average value of y = x? \!xs +1 on the interval [0, 2]?
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18. Shown above is a slope field for which of the following differential equations?
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21. 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? AV
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25. The graph shown represents y = f(x). Which of the following is Not True?
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26. If f is continuous on [~ 2,4] and /(-2) = 5, £(0) = — 3, and f(4) = 711, then according to the Intermediate
Value Theorem, how many zeroes are guaranteed on the closed interval [-2, 4]?

s .
(A) none (B) one Ij"(C)"two (D) three (E) four £ "—2 ¢ L:-,}"(u_'_' .
ble £ ot i .
i ]
cos(“ +h)—cos(y) o ey e
27. lim—/2 2/ _9
h—0 h ALy -
oy prbare FUr)® Cos Xx
K __)] G -m
(B) 0
© 1 LK) = = Sim%
TR (R pon 1
(D) cos(%+h) £ A
(E) undefined = -
Flxiiay = B3 (x4
28. Jxﬁd.ﬁ VEl xRy = U3 [ XMy
. = Ty r
2
%Y %

J‘

1
© gxz +C

(D) 243x+C
f

ulw

() VB




PART Il CALCULATOR: MULTIPLE-CHOICE
A calculator MAY be used on this part of the review
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Graph of f
The graph of the function /" above consists of four semicircles. If g(x) = _]’:f(t)dt, where is g(x)
nonnegative?

(@) 3,3] q(2)= stuw = et 3T
(B) [-3.2]U[02] only B

(C) [0,3] only 3 4

(D) [032] 0]'1]}’ ,_}I (=2)= S G - SO
(E) [-3,-2] v [0,3]only
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If /" is differentiable at x = a, which of the following could be false?

(A) fiscontinuousat x=ga TRl vlc £ duff ke, f ol
(B) limy,, f(x) exists. Swuc. € ot Cnd opds
(C) limx—ba @ exists. {j‘_;_l{_ of dilvadioe @ k= Q

(D) f'(@)isdefined.  daf of duvivatwe (Fx=a
'EE) \ f”(a) is defined. No tmlo clomat £ <o covhd be FALSE

If the function f is defined by f(x) = Vx3 + 2 and g is an antiderivative of f such that g(3) = 5, then g(1) =
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(B)] 1585 : b e . ok )
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Let g be the function given by g(x) = fix 100(t? — 3t + 2)e~*" dt. Which of the following statements
about g must be true?
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5. Let g be the function given by g(t) = 100 + 20 sin (%t) + 10 cos (%r) For 0 <t < 8, g is decreasing

most rapidly when ¢ =

(A) 0949 e ThipT ey
T®)] 2017 R

(©) 3.106

(D) 5.965 .
(E)  8.000 '
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6.  What are all values of & for which szdx =0
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7. If £ is the function defined by f(x) = V5x + x2 and g is an antiderivative of / such that g(5) = 8, then
g() =
P e
(A) 3375 G = q€S5)+ § giard Mk
(B) 2.665 ;
- A = LY
© 1817 = 8t ‘
(D), -3.375 -2,37¢
(E) -2.665
8. Letf be the function given by f(x) = tanx and let g be the function given by g(x) = x3. At what value
of x in the interval 0 < x < m do the graphs of /" and g have parallel tangent lines?
(A) 0 = glteys €10
(B) 0.75 S€ (—‘!' 4" A F“_—\?
.L//(_C_H]‘SSB s LE¥3
(D) 1.697
(E) 10.63
t
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\\"‘~- ’/jr = =7

9.

(A) —4n H(E?) 2n

The graph of f* given above consists of two line segments and a semicircle. If g(x) = fo(t)dt, then g(0) =

C)—n (D) 2n

(E) cannot be determined



10. The graph of the function y = x* — x? + sin x has a point of inflection at x = ¥ s
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E e | & I"}‘I =g (& X-C u

11. Iff(x)=29(x)—1f0r1éxs3,t]1enfl3(f(x)+g(x))dx: 5 (qacy =t 4 qlu)) & = }‘3‘4“"“\' -
3 3 3 - 2 "«:q-_-,-'."‘ - L
(A) [ g(x)dx -2 ©) 2 [ glx)dx -2 (E) 3); g(x)dx —x s
“®)\3/ g(dx -2 D) 2 7 g(x)dx — 1 . =3 Jgtddu = (X
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12. Let & be the function defined by h(x) = cos 3x + In4x. What is the least value of x at which the graph of

hchangesconcawty'? i T | I TR UL I

s R Pl g g ;-'-‘/\ - | i/‘ N >
(A) 1.555 R.BF)" 0.621 (C)0.371 (D) 0.096 (E) 0.004
hald

13. A particle moves on the x-axis with velocity given by v(t) = 3t* — 11t2 + 9t — 2 for =3 < t < 3. How
many times does the particle change direction as ¢ increases from -3 to 3?

s L |

£ (VEA ez S Y ot 8§ S on~d

(A) zero (B) one /(/(fj"_two (D) three . (E) four = v _s’l ’ c '-,_-r*v."" :
w4y = 2t ') 2 ce (vt Yy
14. A particle moves in the xy-plane so that its position at any time ¢ is given by x(t) = t2 and y(t) sin(4t).
What is the speed of the particle when ¢ = 3? specd =Jerint v {'j_: s-g*.““-' = N T2t + (ecs@ Y
(A) 2.909 (B) 3.062 I'EE:)=6.834 (D) 9.016 (E) 47.393 = 6,2%4
15. The height A, in meters, of an object at time t is given by h(t) = 24t + 24t3/2 — 16t%. What is the height e ‘:\ Lo
of the object at the instant when it reaches its maximum upward vclocny’? sk pesdiar P A

(A) 2.545 meters (B)l'[ 10.263 meters (C) 34.125 meters (D) 54.889 meters  (E) 89.005 meters .

16. The graph of the function /" is shown in the figure above. The value of lim,._,_;+ sin(f(x)) is

(A) 0909 (B) 0.540 (C).017 ;FD}', 0 (E) nonexistent
—D it
17. Insects destroyed a crop at the rate of == tons per day, where time ¢ is measured in days. To the
nearest ton, how many tons did the msccts during the time interval 7 < t < 14 7 o ( (oo it \ 44
3 2-0 % ;
3

[A)]125  (B) 100 (C) 88 (D) 50 (E) 12



PART Il 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,

10
midpoint sum, and trapezoidal approximations of I f(x)dx? axz s o
0
x 0 1 2 3 4 5 6 7 8 9 10
F& | 20 [ 195 18 | 155| 12 | 75| 2 | -45 | -12 | 205 -30
eCt 5~— = 2 (20t \T +12+ 2 +-12) =80 wholt S = 2 (1,5 415,57+, 5+t + =20,y =37
ol Sve = (=04 -1 2+ (2t Hg)T 20 Jop S S (20 204 2(18) 2O * 2(DH+ 117 + - 3S)
dy % _ ; :
2. If —=——= andy =35, when x = 4, find the equation of the curve.
& 9+x° . B wr owc 5 e 25) e
l:’d_‘-j: tlw—‘ ’;{ LA c"l\:! IrJ | ‘ . l‘fl+‘f_. (,-: g-‘-c
I \r\: o ’_‘_:'_'*_'_. A . (qkk?f oz o
Y= E Th oo 24 o 5= (9 -"‘l:i'\-L +tC Y= NA+?

473 1"“PART IV NON-CALCULATOR: FREE-RESPONSE
NO calculator may be used on this part of the review.

1. The function f(x)=x"+ax® + bx + ¢ has a relative maximum at (-3, 25) and a point of

inflection at x =—1. Find g, b, and c. " ¥ opege)
SLL nexT eyt

2. Water is being pumped into a conical reservoir (vertex down) at the constant rate of 107
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?

3. For what values of 7 does the curve given by the parametric equations

U YU dy HE+Ut-8
. . have a vertical tangent? Xy T T 34— 24
y(f):{- + 21 -8t T Ay o L (iomiifand ) 24P -1 = O =0
2 =

£GE-2Y=0 7" s

4. State the set of values for which f(x)= (x-2)(x- 3)2 is BOTH increasing and concave
up. Gre eyt o)
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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,
10 to -0

midpoint sum, and trapezoidal approximations of _[f (x)dx? Ak ~
1]

7z

X 0 1 2 3 4 5 6 7 8 9 10
3.5 12 15 2 -4.5 | -12 | -20.5| -30

S | 20 | 195 ] 18 |1
c) P80 vt e
=ef, ¥ -Pr_-}'}: 35

o€t S = Z(20+15+12+2 ¢ 2(-20%"'E¥ 24424087y = -20

Nosalgt S T 2 ( 19,5+ |5 54 9 5 &

2. For 0 <t < 31, the rate of change of the number of mosquitoes on Tropical Island at

. . t :
time ¢ days is modeled by R(t) = 5+t cos (E) 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?
2loy= SUT cos () = 4a3B 70, Ree)>0, S T orosy sves peveony @ t2 6
= .y\_o,_q‘__F P Leetg ‘_:,3 LA Bt Gt t (2 ( :'LE e (< ;( e+ 5 ¢

Qi(.ﬁjf_ -1.%913 £0

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

1. The function f(x)=x"+ax® + bx + ¢ has a relative maximum at (-3, 25) and a point of
$ Ty ¢ _Laai 2§ Cyonm vos

inflection at x=—1. Find g, b, and c. "
s - — - Wi :-.. 4

(&S Ct v e ("<""_¢.‘~ & Sneaas

2. Water is being pumped into a conical reservoir (vertex down) at the constant rate of 10 =
ft*/min. If the reservoir has a radius of 4 ft and is 12 ft deep, how fast is the water rising
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when the water is 6 ft deep? < 4:12 yzEewrh T‘l] = T o
Y 3 R i TR e IC\ L. ' o
T° SR &/ .z”m// ([ ® o T e ( ",: S o = r;_* (e)? {i'u:
W= b4t i il th=r vEgy e T P = grgh
~
ah - > £l sp " >0
a7 © P =
% 7 z - . /
3. State the set of values for which f (x) = (x—?.)(x— 3) is BOTH increasing and concave
up.
(D £007 &33O+ (=Dt DO
) - + 2o ~ A S _ oy
Cleyr 3 +2av o Fllxr = bx™ & ) = (x-3) 4 2(x= D<)
Mooy = G- T La ) iy ]
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-3 = b ) a4 G-t cC 0f 2(3x-%)
gy= B 3070 .
£(-3 . x= %y e 4
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