AP Calculus AB *21-22 Name 4 K,
Spring Final Exam J
Dr. Quattrin

Part I: Multiple choice — No Calculator.

1. If g(x)=cos*(2x),then g'(x)is  2cus2o (’Sw'?«) (7/3

(A) —2cos2xsin2x GB} —4sin2xc0s2x
(C) —sin®(2x) (D) —2sin(2x) (E) 4cos(2x)
21
2. 4x,, dx=
1+ x°
4 1 )
(A) 4arctanx+C (B) —arctanx+C (D) Eln(1+x )+C
X

2In(1+x*)+C (B) 2x*+4ln|x|+C




3. Which of the following is the solution to the differential equation

@ = ysec? x with the initial condition y(O) =-19?

dx
@ y==e B) y=-dMm () y=—d
D) y= —2tanx—1 (E) y= e(—l+tanx)
Ay ) L
Y 3 = 1w dw L 4= e R

4. A particle moves along the x-axis with acceleration at any time ¢ given as

a(t)=3r*+4t+6. If the particle’s velocity is 10 and its initial position is 2 when

t =0, what is the position function?

V= lﬁ%-fl-bz'féé—é(l("*? C = lo

__1_ 4 % 3 2
(A) x(t)-4t +30 43412
s T+ D2 08 <
((/B). x(t)= 1+ 30 +30 +100+2 =l T3 T z
(€) x(t)=zt +30+342

(D) x(t)=3t*+>+1>+10+2
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6. The basement of a house is flooding. The water pours in at a rate of f(¢)

gallons per hour and is being pumped out at a rate of 7(¢). When the pump is

started, at time t = 0, there are 1200 gallons of water in the basement. Which of the
following expresses the rate of change in the number of gallons of water in the
basement at 7 hours? '

(A) 1200+f;|:f(x)—r(x)}dx (B) ft[f(x)—r(x)}dx

A
TN

(©) f(0)-r() ©) 1 [[[F(x)-r(x)]ax

(E) f(t)-r'(r)




|

Ly
2

In the figure above, A, B, and C are areas between the curve f (x) and the x-axis.

7. If A=14, B=16, and C=50, what is the @Ee value of y= f(x) and the x-
axis? -

@)‘J 6 ® 10 (© 16 ® 3 ® 48

\ _ 49
= L )= &



¢in 0o | 12 | 24 | 36 | 48
hours
v o0 | 263 | 314 | 368 | 415
km/hr

8. A Gravitational Slingshot Effect is sometimes used by space probes like
Voyager 2 in order to increase its velocity without expending fuel. By flying close
to the planet Saturn in a parabolic arc, the velocities on the table above were
achieved by a probe. Which of the following is the setup for a right-hand Riemann

sum which approximates J:SV(t)dt

(A) (12}4%(12)(26.3)+(12)(31.4)+(12)(36.8)+(12)(41.5)
@ (12)(26.3)+(12)(31.4)+(12)(36.8)+(12)(41.5)

(C) (12)(21)+(12)(26.3)+(12)(31.4)+(12)(36.8)

(D) 24(26.3)+24(36.8)

(E) 12[21 +2(26.3)+2(31.4)+2(36.8)+41.5 |




9.  Let f(x) be the function given by f(x)=+x+3. What is the y-intercept of
the line tangent to f (x) at (1, 2) ?

1 1 3 5 N 7
(A)Z (B)E (C)Z(D) Z@Z
it/
\
W\____/?((.\Z A\? 3"12/:; CK"\
y=dx <3
10. J‘x\@; dx= (E;be_/lé\c ;ﬁ _ZC:_/Z e
@f ¥x%+c (B) ¥x%+c (©) %x%+C

D) 23x+C (E) ¥x%+c




X 1 2 4 8
S(x) 3 4 9 1
g(x) 0 6 2 1
J'(x) 9 -4 3 2
g'(x) 10 1 3 5

wy Y

11. Let h(x)= g(x)\f(:f) . What is the value of 4'(2)?

A) -6 B) 2 C) 11 D) 24 143
W6 ® © ®)24 (014

D 4 = /Dun
‘\k(l\:gvzzf\ig&\@ﬂ- Q(sﬂ-g (»)
z 6 &GN UL\%("\ 0

>

12.  If A(t)=In(f+1), then K"(3)=

(A) Inl0 ®) -
hiz X
L4

3 3 N 4
© I o 2@ -

p o (€5 G - ) 6 (ot
(ﬁ'l_{/’))f
h t'é) zlgp2t 20 -36 <l

FOD (oo
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Graph of f Graph of g

13.  The graphs of the functions f'and g are shown above. The value of
lim £ ((x))= |
a) 0 b 1 ¢ 2 @T 3 e dne

= LLm g 6] Ly z23

T )

2
14. On which of the following interval(s) is the function y = 3 +3¢* — 5t both

increasing and concave up? —> Y [ +y4 H g

2) (—eo,1) @;:(1,3) &) (3,) ) (35) o (5)

1o
&*z. -4 be S J{ ' T_F"}__F#
‘ /
Yz et UM_L\;LZ’F;T




. Which of the following statements must be

15.  Suppose f’(x)=
\M— 04+ O —
true? ,J, V=
- Y
\
a) f (x) has a point of inflection at x =—1
b) Vi (x) is increasing on x e(—oo, —1) (:
c) VA (x) has a relative minimum at x=4 &
(d) ) f (x) has a relative minimum at x=—-1 {1
.".'
4
(0,2)
(-1,0) (2,0
: - t %X
-2-2) T
Graph of f

16.  The graph of the function f shown above consists of two line segments. If g
is the function defined by g(x) = fl f (z‘) dt, then the point of inflection on of g(x)

occurs at x =

a) -2@-1@0 d 1 e 2

(0
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17.  The function f'is differentiable an:@{creasin\g-for all real numbers x, and the
graph of /" has three points of inflection. Of the following, which could be the
graph of f’(x), the derivative of f'?

G W
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P
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18.  Suppose f'(x)=(1- x)2 (3—- x)5 (x— 5)3 . Of the following, which best

!

IR
¥

describes the graph of f(x)? 7
. .. ) {. 5>,
f(x) has relative minimum at x=1, a relative maximum at x=3, and a

points of inflection at x=5

\% f(x) has relative minimum at x= 3, a relative maximum at x=1, and a

points of inflection at x=15

c) f(x) has relative minimum at x=35, a relative maximum at x= 3, and a

points of inflection at x=1

91/ f(x) has relative minimum at x=1, a relative maximum at x=35, and a

points of inflection at x=3

" e), f(x) has relative minimum at x = 3, a relative maximum atx=5, and a

ﬁoints of inflection at x=1




19. The graph below gives the graph of /° '( ) the derivative of f (x) Ifitis
known that f (—4) =—2, what is the value of i ( )
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20. At what point on the above curve is Ey >0 and EJ:- <0

a) M @ N ¢ P d Q

2

21. A particle moves along the x-axis and its position for time 720 is x(f)=¢".
When ¢ =1, the acceleration of the particle is

@ 3e (b) 4e () Se () 6e () none ofthese

£
Vz e (”Lb>
ol = c;'tl(z;\ 12d e’ (&)
z 28 (1+2¢7)

ali) 52 )



22.  Choose the integral expression that would result in the total distance traveled
on the interval [0, 3] if the velocity is given by v(¢)=¢'-6. o

=3 j S’

ks N

W [M(e-6)d-[ (¢ -6)ar @) [;°(¢~6)di~[ (e ~6)dr
W) [ —6)di+[l (e ~6)dt () [ (e—6)di=] " (e~6)ds

23. Let S be the region enclosed by the graphs of y=2x and y= 2x* for
0 < x <1. What is the volume of the solid generated when S _is revolved about the

line y=37 R
% | (’ “ r=3-2
~ 1 =3 =~ 2x
( a) ﬂj ((3—2x2)2—(3—2x)2) dx ) ‘ -~
~— 0 ‘L\ L QZ% N 2:)(:2“
1

b) EJ;((3—2x)2—(3—2x2)2jdx

c) nf (4x4 - 4x2) dx

w ) (-3)-(-B) J




24. Consider a particle moving such that its position is described by the function
5

x(z‘) s % When does the particle attain its mbximum Velocity?i R
AN I o2 3 P (e-3) Yo >
Vo utbt’-£' o\ < IQC?'—*“'H; = Ht (6 3) = 5 3
a)  t=0 b) =2 é:) ) =3 i
d) t=4 e) t=5 f) There is no minimum

WV
25. Consider the closed curve in the x-y plane given by 2y—x+ xJ( =8. Which

of the following is correct? d
TG M Lyl
dx 2+x dx 2+x A
(v
dy _ 1+y @ 3TV
°) dx 2+x E) dx  2+x
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2—¢, if x<0 { -€
26. At x=0, the function given b x)= ’ i =
= y £x) X2 +2x+1, if O<x s & et
o _ .
a)  Undefined K=0= 2-& = \=zotoct our
@ Continuous but not differentiable - — 6" v 2oV <2

c)  Differentiable but not continuous
d)  Neither continuous nor differentiable

e) Both continuous and differentiable

27. The function f defined on all the Reals such
10+bx—x?, if x<-1 b -2%
that = ’ .
f(x) {3+ke"“, ifx>-1 /f () “'“

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

continuous and differentiable on its entire domain?
Cout MUCOS DIRFIRLA ARLE

b=-2, k=—4 (OFb -1 = 34 <2 =+K

O b=2, k=4 A

Q—bz’_‘; “E\'D*-z—
c) b=4, k=2 ]
L\:L\b
d) b=—4, k=-2 2 =b




28.If h(x)= _[:z(t+1)dt, then Lim &) _ éw D) GO

x—3 3); = 9 JL,M; ;
=

2) —oo b) o @ 20 d) 1% ¢) DNE

29. Which of the slope field shown below corresponds to Zi =yx?
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