AP Calculus AB *23-24 Name  —peuvTies) Yoo
\

Spring Final Exam - Dr. Quattrin

Part IA: Multiple choice — No Calculator.
50 minutes

1. Which of the following statements is true?

10x —4
a) f(( z u )dx=ln|5x2—4x+2|2+c 1=

5x%—dx +2)

1 1 1
b) fsinzzxdx=zx;|{74—sinx+c F

( 1 /2
c) f\\/ﬁ] (4 x) +c F
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@ f )dx lnlsme |+c T
\ tan e”

2. If f(x) =tan"Y(e%*), then f’(0) =

1
@ 0 ® = @ ) 1 d 2
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3. I f (x)dx = -3, f g(x)dx= -2, f (x)dx =5, and
f gﬂ(x)dx 5, then f [2g(x)+3f(x)]

a) -39 b)) -15(¢c) ; 3 d 5

S
j g FJ.;} 23 - J.) 3F - *14;57"é(’33

4. If h(x) =3x2Inx, then A'(1) =

@ o0 ®» 1 (3 @ 9

K6 %x?&:;\ 4 P (332)
h{(\\ = 2(Y 4+ O

X 1 2 4 8
f(x) -3 4 9 1
g(x) 0 8 2 1
f'(x) 2 -4 3 2
g'(x) -4 1 3 5

5. Let h(x) =f(g(x3)). What is the value of h'(2)?

(5“__‘1 120 (b) 24 (c) 12 (d 10
Kz §'0g62)). 4'62)
n e ’[3 (¥)) »j’(?) -(12)
=5 ) -Qj‘(S’BCWJ) c 2K ap
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6. Ify=x1n(2x3),then z= _’2‘\‘5(@’@2/>

dx*=

1 3
(a) 6+1n(2x3) by —= @’ ; (d) ln(2x3)

2%

i,

oy (55 (69) « dhw (2823400202

= { 'A x>

1
7.  Region Pis bounded by y =4/ 4 —x2 and y = ——. The volume of the

x
solid whose cross-sections perpendicular to the line ¥= ('are isosceles right
triangles with a leg in P is determined by s
><5 ij’l.86 #4—x2——1—)2dx (b) lj2.24(4_y2__1_)dy

2 %02 \/; 2 0.733 y4

1 r136 1) . 1 rom 1 )2
5 (4—;:2—— dx @) = [**[a=y2-— | &y

2 %2 * / : 2 %0133 y*
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8.  Let f(x) and g(x) be linear differentiable functions defines by the graphs
above. If h(x) = iﬁ%, what is the value of A'(2)?
f(x

_% (b) 0 ) =2 d) %

;\\(i):f Cz\ 61(7’\ = j (7/) £ (2N 2 ["/z) 1 (,\\

(o)’ ~

o
-




9_ f(gx_me §hcth Sk, )
3

(a) (x3 - §x3/2+ Zx)(-Zx_l/z) +c

(b) 2x3/2—1n|x| -4x_1/2+c

(c) 3x4/3—x_1/6+2x_2/3+c

10. Consider the curve given by y> —xy*+ 4x2=11. Which of the following is

R G AR AR T
' dy y?—8x dy 8x —y?
dx  3y°—-2xy dx 3y -2xy
dy 11+y%-8x dy - 8x
() = (d) >

dx  3y2-2xy dx  3y?-2xy




11. A ski resort uses a snow machine to control the snow level on a ski slope.

Over a 24-hour period the volume of snow added to the slope per hour is modeled

by the equation §(#). The rate that the snow melts is modeled by M(t). Both M(t)
3

and S(r) are measured in —— and t is measured in hours for 0 <7 <24. Attime

t =, the slope holds 50yd3 of snow. Which of the following expresses th(tf(;{aﬂlm
a@ of snow on the ground? —

(a) f Ts(x) - m(x)] dx (b) % f Ts(x) - M(x)] dx

©  S(6)-M(1) @ S()-Mm(2)
@; 50 + fn [(x) - M(x) ] ax

12.  This problem involves finding the absolute maximum and absolute
minimum of the function f(x) = x* + 8x2 + 1 restricted to the closed interval
x €[=3, 1] Which of the following statements is correct?

(a)  f(x)has both an absolute maximum and absolute minimum at an end point.
(b)  f(x) has both an absolute maximum and absolute minimum at interior

ints.
ﬂf)\ ) f(x) has both an absolute maximum at an end point and an absolute

fhimum at an interior point.
(d)  f(x) has both an absolute maximum at an interior point and an absolute

minimum at an end point.

Pz alried = dy (D=0 %I
=0 A =% | 2o



13. The acceleration of a particle is described by a(t) = e’ —sin2t. Find the
distance equation for x(¢) if v(0) =0and x(0)=3.

(@) x(£)=e'+sin2¢ \/ zj@:ﬁ» S e
1 3
(b) x(t)=e’——2—0032t-5 = @b + )?:6022»% Tl‘
(c) x(t)=et+;sin2t"2‘t+2 (o‘b> 2 e G
374
2

. 1 3
@) x(t)=e'+ ZSinZt—EH-Z X

” ‘ b ,
Y"’jg + :\2’/C3s 26 *5‘; db




14. Suppose fis a differentiable function such that f (-1)=2and f'(-1)=-3.
Using the line tangent to the graph of f (x) at x = — 1, find the approximation of

£(=09).
Y-2=-3 (=<+))
@: 1.7 (b)-23  (c) -0.03 d 77 5(,4091), 2+ (-.3)

15. Given the function % (x) which is differentiable at x = 2, find the values of m
and £.

mx +1n(x— 1)k, if x>2
h<x>={ e
mx“—5x, if x<2

m=-10, k= -5 B m=-5k=-10
) m=5, k=10 ) m=10, k=5
_ 4 / | =
NE2 5 Znxb=pdm—to  hlbAzgms =
i = 2m ('Lrn\c -S
— ;m
S P S



16. A couple take their new dog Skadi to run around at Fort Funston. She
immediately runs away and back toward them several times. For 0 <t <20,
Skadi’s velocity is modeled by the piecewise-linear function defined by the graph

below:

W) 1

10+

@, 10) (7, 10)

(13, -5 (17, -5)

where v(t) is measured in feet per second and # is measured in seconds.
At =11, Skadi is

a) Speeding up.
6)? Slowing down.
¢)) Neither speeding up nor slowing down.
d)  Speeding up or slowing down cannot be determined.

17.  As SI begins the New Learning Commons Project Campaign, they find they
need to raise $200 million dollars. They hope to raise the money so that they can
retire the debt in five years. The rate at which donations F, in millions of dollars

per month, needs to receive in order to realize the goal in 5 years would be
dF F
expressed by _d_ =1.842 (50 = Z) One rule of thumb for capital campaigns is
t

that you should have half the money to complete the project before you begin—
hich means that F(0) = 100. Find lim F(?). N '
which me F(0) im F(z) (3 o~ \ - Z\}- (200, =

t = o0

B 4 (» 50 (9 100 (&) 200 (e) dne




18.  The puffin population on the Skellig Islands off the coast of County Kerry,
Ireland, can be modeled by a differentiable function P in terms of time ¢, where
P(¢) is the number of puffins and 7 is measured in years, for 0 <¢<50. There are
10,000 puffins on the island at time ¢ = 0. The birth rate for the penguins on the

island is modeled by
B(t) = 500¢%%% puffins per year
and the death rate for the penguins on the island is modeled by

D(t) =110e 009 puffins per year

| \
What would the units be for =5, f SO(SOOeO'OS’ - 110e0'09’)dt? = ‘T: X0

0

P IS
- oas

(a) Puffins O Puffins per year

(c) Puffins per year per year (d) Puffins - years

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

dy x—1 . )
—~ =~ with the initial condition y(0) = —2?
dx y
— x2-2x : - xZ=2x
W y=-2 by y=-2+e

=./x2-2x—4 @ y=—4/x2-2x+4
(e) y=—\/x2—2x—4 3Jg: (‘C“\)Cj"‘
{4 2- .
2 1 @

(C’ -2~ 5?‘4«

ﬂz"z w2 U + Lf



20. f1(32z—2) e 2—z+1dz= Wz §m—2\
’ d\/»—-;(\(’,zl—- Dde-

/ ~A\ 5
(@) 45 @ 275 () 12 (d) 45 0 2 W

A

= 5%
= e
25,
(x+1)3(x—-4)*

21.  Suppose f '(x) = . Of the following, which best describes

(x2 + 4)
th h of ? 2
e graph of f(x) £ — 0 o
% —\ Y
@@ f (x) has relative minimum at x = — 1 and a relative maximum at x = 4.
b f (%) has relative maximum at x = — 1 and a relative minimum at x =4.

@:)/1 £(x) has relative minimum at x= —1and a point of inflection at x =4.

@ f (x) has relative maximum at x = — 1 and a point of inflection at x =4.




22. A function f(x)has a vertical asymptote at x = —2. The derivative of f(x)is
positive for all x < —2 and negative for all —2 <x. Which of the following
statements is true?

x—= —2" x> —27%

a) lim f(x)=—-o0 and lim f(x)=—-o0 N \
IIIJI.' iq

b) lim f(x)=-oc0 and lim f(x)=+c0 /|

x> —2" x> -2% *_T_\Y——_‘__
@ﬁm fx)=+o00 and lim f(x)=+oc & ]

x—> =2 r—=+ =2t
d) lim f(x)=+o0 and lim f(x)=—o0
x> =27 x— =27
0, 2
23.  lim— = I
.o Sinx Yoo 005
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d
dx

(0,9
(L, 0)

?

y2 _ 2x2

24. Which of the following slope fields represents
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25. The graph of the function f(x)is shown above. If h(x) = f *£(t) dt, on
=5

what interval is A(x) increasing and concave down?

a) (5,-2) b (2,0 o (0,2@) @5

h’;-{f s + DT



AP Calculus AB ’23-24 Name__Socumos)
Spring Final Exam - Dr. Quattrin

Part IB: Multiple choice — Calculator allowed.
45 minutes

0.5x
1. A function f(x) is defined such that f "(1) = 2.6\/; cosx — i 4 on
X+
0<x <6. On what interval(s) is f(x) concave down?
(@ 0<x<1.449 B 1.449<x<4.943 Carn oy Chre d

LO:) W o DSC@{ASN\P?
(¢) 0.635<x<3.345 (d) 3.345<x<6

secx, if x<0 qee T

=1 Fx=0  §laz i-gg

2. At x=0, the function given by -2, 5 x>0 is

(a) Continuous but not differentiable SecO =1 ¢ 1-0 Cowr
(b)  Differentiable but not continuous Sodman b 20 = -3 (o >
(c)  Neither continuous nor differentiable

@ Both continuous and differentiable




3. The region in the first quadrant enclosed by the graphs of y =4 tan™ 1y and
y =x is revolved about th{x—axis_'_,_. The volume of this solid is

() 5573 [(b) 180398 (c) 128.732 (d) 8.594

4. Let V(¢)and () denote the volume and radius, respectively, of the icicle ¢
hours after 10:00 a.m. Assume that the icicle continued to melt from ¢ =0 (10:00
am.) to t = M. Which of the following statements below that must be true if “After
the icicle began dripping at 10:00 a.m., it took exactly M hours for the icicle to

melt completely”?

i N
(2) f "y "(Dar > f 2 v '(¢)dt @\ f My () = - v(0)
0 0 0
© ["v'(@ar=0 @ [MHodr=~2
0 0

o, T

- - v — V(o)




X
5. What is the average rate of change for the function y = csc(-z—) from

T
x=— tox=mn?
2

(a) —0.707 @}—0.263 (©)0.450  (d)1.122  (e) 1.763

1 /.
W (%¢5) ~ ﬁ ( /,/\_ g1z
| - = 0
- v/ 2 /2'
6. A particle is moving along the x-axis so that its velocity is given by
2
2
911‘1(I)(Z)
v(r) = ——— - What is the average distance traveled on ¢ € [0, 6]
1+ 1
".‘\l\
(a) 3.0 ((b} 2.018 (c) 1.955 (d) 0.228

-
AV{“D%*’T’ Tg t i éb\l

o



7. Given the functions f(x) and g(x) that are both continuous and differentiable,
and that they have values given on the table below.

f(x) f"(x) g'(x) g"(x)
-1 2 -8 5
8 -11 4 3
3 12 -1 4

At what value of x is g(x) increasing and concave down?

(a) x=2 (b) x=4 (c) @)t' None of these

x=8

8. Let f(x)= . Which of the following values of &

if 2<x

K2-x2’
would make y = f(x) continuous?

@ 2.169 b)

2.136 c) 2.838 (d) 5.676

ol ™ P INTEeseCTed



T 7 | ®
. / \ ; T : :gz.‘ i
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/ \:\ _2:
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9. Which of the following statements 1% t i., . 10 (L\\ - S;( N
(2 limf(g(x))=5 limg(f(x))=2 T
rlff(g x))=5 ¢ (_/ "l_*m*g x))=
g(x) fx+1)
o il @ | )
~ e —1,ifx<0 1 B
10. Iff(x)-[ = cos Hi0)E , then f_lf(x)dx—

@)) -0.409 (b) 1310 (c) 1.944 (d 2353

6 K
S (”C?”’_\,\(:\k —+ EL/ (1-@-{;_;)___) ds =
—\



The graph of f '(x) is shown above. Which graph below is most likely to

(A)




12. Ifg(x)=4+ f x(3 = \/ x% - x +3sin2x )dx, then the x-value of the relative

2
minimum of g(x) is 8' ZO § URAIGES G — To

é@ -2.085 (b) 0.843 (c) 1915 (d) 3.342

13.  The graph of y = f(x) is shown below. A and B are positive numbers that
represent the areas between the curve and the x-axis.

L.

Q (3) <O Sinxe B>A

8’ ®=63=0
T e - 03y v

If g(x) = f *“£(t)dt, which of the following must be true?
-5

@) 203)<g(3)<g"?3) b £(3)<g(3)<g"(3)

) 2(3)<g"(3)<g'(3) d g"(3)<g(3)<g'(3)




14, lim———=# [» x2#l = 0

@ 0 ® 1 (9 -l @\ DNE

) 5 10 14

:

X
() 12 28 34 30,

15. Let f be a differentiable function on the closed interval [2, 14] and which has
values as shown on the table above. Using the sub-intervals defined by the table

values and using right-hand Riemann sums, f 14f (x) dx =
7

(a) 296 (b) 312 (c) 343 @ 374 (e) 390

3 (28) + 5(3 D+ ¥ (>0)




