AP CALCULUS SPRING BREAK EXAM

Part #1: NO CALCULATOR, 28 QUESTIONS, 55 MINUTES

Date: Time Began: Time Ended:

1 1ty =(x* +1), then I =
dx

(A) (3x*)*

(B) 2(x* +1)
(C) 2(3x2 +1)
(D) 3x*(x* +1)
(E) 6x*(x®+1)

- e‘4

(A) 2

(B) - e

Ce’-1
1 e*

O

(E) 4- 4e*

3. Forx3 0, the horizontal line y= 2 is an asymptote for the graph of the function f .
Which of the following statements must be true?

(A) f(0)=2

B) f(x)t 2 foral x30

(©) f(2) isundefined.

(D) leg)n2 f(x)=¥

(B) lm f(x)=2

X® ¥

2X+3,then ﬂ:

3x+2 dx
12x+13

(3x +2)?
12x - 13
(3x +2)?
5
(3x+2)?
-5
(3x +2)?

2
B 3

4.1f y=
(A)
®)
©
D)




AP CALCULUS SPRING BREAK EXAM

(B)
-2

© =1

-2
2

(D) +1

2

B > 1

6. lim X2 - 2x2 +3x- 4 _
T x@¥ 4x3 - 3x%4+2x-1
(A) 4
B)1
1
C =
()4
(D)0
B-1

Graph of f
7. Thegraph of f', the derivative of the function f , is shown above. Which of the following statementsis true
about f ?

(A) fisdecreasingfor - 1£ X£1

(B) fisincreasingfor - 2E X£0

(C) fisincreasing for 1£ X£ 2

(D) f hasalocal minimum at x=0

(E) fisnotdifferentiableat x=-1 and x= 1.
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8. (X 2cos(x"‘)dx =
) - ésin(x3)+C
(B) %sin(x3)+ C

©) - X—33s1'n(x3)+c

(D) X?Ssin(xs)+C

x®  ax*0o
Tosdng=3+C
O ey

9.1f f(x) =In(x +4+e>), then f '(0) =
2
(A) - r
1

(B) =

1
© 5

2
(D) <
(E) Nonexistent

10. The function f hasthe property that f (x), f '(x),and f " (x) are negative for all real values x.
Which of the following could be the graph of f ?

(A) (B) (©)

A A A

»
» »

AN T T
=

(D) (E)

I

w\ '
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2
11. Using the substitutionu = 2x +1, (j/2x+1dx isequivalent to
0
1

1 2
(A) = gudu

2 7

32

1 2
B) = /udu

20

1 5
(©) = ¢/udu

2 1

2
D) ¢/udu

0

5
(E) ¢/udu

1

12. The rate of change of the volume, V, of water in atank with respect to time, t, is directly proportional to the
square root of the volume. Which of the following is a differential equation that describes this relationship?

(A) V(1) =kt
B) V(t)=kJV
av _
© 5= kit

av _ k_
© &N

dv _
B =KV

Vi S

13. The graph of afunction f isshown above. At which value of x is f continuous, but not differentiable?

(A)a B)b ©c (D)d (E) e
14. Ify = x>sin2x , then Y
dx
(A) 2xcos2x
(B) 4xcos2x

(C) 2x(sin 2x+ cos2x)
(D) 2x(dn 2x- xcos2x)
(E) 2x(sn 2x+ xcos2x)
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15. Let f be the function with derivative given by f '(x) = x? - 2 Onwhich of the followi ng intervalsis
X

f decreasing?
(A) (- ¥,- only
®) (- ¥.0)
(© [- 1.0)only
D) (0.3/2]
E) R/2.¥)

16. If the line tangent to the graph of the function f at point (1,7) passes through the point ( 2,- 2), then f ‘(1):
(A)-5

(B)1

©3

(D)7

(E) Undefined

17. Let f bethe function given by f (x) =2xe” . The graph of f isconcave down when

(A) x<-2
B) x>-2
(C) x<-1
(D) x>-1
(E) x<O0

x [-4|-3]-2]-1] 0| 1] 2] 3] 4
gl 2] 3] o]-3]-2[-1]0] 3] 2

18. The derivative g' of afunction g is continuous and has exactly two zeros. Selected values of g are givenin
the table above. If the domain of g isthe set of all real numbers, then g is decreasing on which of the
following intervals?

(A) - 2E XE 20nly

(B) - 1£ x£1only

(C) x3 -2

(D) x3 2only

(E) xE-20r x3 2

19. A curve has dope 2x + 3at each point (X,y) on the curve. Which of the following is an equation for this
curve if it passes through the point (1,2)?
(A) y=5x-3

(B) y=x*+1
(C) y=x*+3x
(D) y=x*+3x-2
(E) y=2x*+3x- 3
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ix+2 ,xX£3
f=1,

14x-7,x>3
20. Let f bethe function given above. Which of the following statemerts are true about f ?

l. legan3 f(X) exists.

[l. fiscontinuousat x=3
[1l. f isdifferentiable at x= 3.

(A) none
(B) I only
(C) Il only
(D)1 and 11 only
(E) I, 11 and 111
y
\. I 4 .
a7 A%k omob

21. The second derivative of the function f isgiven by f"'(x) = x(x- a)(x- b)?. Thegraph of f" isshown
above. For what values of x does the graph of f have apoint of inflection?

(A) Oand aonly

(B) 0 and m only

(C©) bandj only

(D)0, 3 and b

(E) b, j,and k

| .

K
1
22. Thegraph of f ', thederivative of f , isthe line shown in the figure above. If f (0) =5, then f (1) =
(A)O

(B)3

(C)6

(D)8

(B) 11

qee. . ., 0
23&§99n(t )dtg:
(A) - cos(x°)

(B) sn(x°)
(C) sn(x°)
(D) 2xsin( x®)
(E) 2xsn( x°)
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24. Let f bethe function defined by f (x) = 4x® - 5x +3. Which of the following is an equation of the line
tangent to the graph of f at the point where x = - 1?

(A)y=7x- 3

B)y= 7x+7

©Oy=7x+11

(D)y=-5x-1

(E)y= -5x-5

25. A particle moves along the x- axis so that at time t 3 Qits position isgiven by x(t) = 2t° - 21t* + 72t - 53.
At what timet is the particle at rest?

(A) t=1only

(B) t=3 only

7
C) t=—onl
(C) t=-only
7
(D)t:Sandt:E
(BE) t=3andt=4

26. What is the slope of the tangent to the curve 3y? - 2x* =6- 2xy at the point (3, 2)?

(A) O

4
(B) 3

7
© 3

6
D) -

5
® 3

27. Let f bethefunction definedby f(x)=x>+x. If g(x)=f *(x)and g(2) =1, what isthe value of g'(2) ?

1
(A) 1

1
(B) 2
7
© 2

(D) 4

(E) 13
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28. Let g be atwice- differentiable function with g'(x) > 0 and g’ (x) > O for al real numbers x, such that
g(4) =12 and g(5) =18. Of the following, which is a possible value for g(6) ?

(A) 15
(B) 18
(C) 21
(D) 24
(E) 27

(End of Part A — Remember to mark TIME ENDED for Part #1)
You may now begin Part B. You MAY now use a CALCULATOR.

PLEASE MARK TIME BEGAN FOR PART #2.
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Part #2. CALCULATOR, 17 QUESTIONS, 50 MINUTES

Date: Time Began: Time Ended:

76. A particle moves aong the x- axis so that at any timet 3 O, its velocity isgiven by v(t) =3+ 4.1c0s(0.9t).
What is the acceleration of the particle at timet = 4?

(A) - 2.016
(B) - 0.677
(C) 1.633
(D) 1.814

(E) 2.978

v

=)
N

77. Theregions A, B, and C in the figure above are bounded by the graph of the function f and the x- axis. If the
area of each region is 2, what is the value of 3df(x)+1)dx?
-3
(A)-2
B)-1
©4
(D)7

(E) 12
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78. Theradius of acircle isincreasing a constant rate of 0.2 meters per second. What is the rate of increasein
the area of the circle at the instant when the circumference of the circleis 20p ?

(A) 0.04p
(B) 0.4p
(C) 4p
(D) 20p
(E) 100p

79. For which of the following does Ixi([)n4 f(X) exist?
I 1

/ﬂ'\ _//o

4 4 4
(A) Tlonly
(B) Il only
(C) Hlonly

(D) landll only
(B) | and Il only

80. Thefunction f iscontinuousfor - 2£ x £1and differentiable for- 2<x<1.1ff(-2) =-5and f (2) =4,
which of the following statements could be false?

(A)Thereexistsc, where - 2<c¢<1, suchthat f (c)=0.

(B)There exists ¢, where - 2<c<1, suchthat f'(c) =0.

(C)There exists ¢, where - 2<c<1, suchthat f (c) = 3.

(D)There exists ¢, where - 2<c<1, suchthat f '(c) = 3.

(E)There existsc, where - 2£ x£1, suchthat f(c)3 f(x)for al x ontheclosed interval- 2£ xX£1.
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81. Let f be the function with derivative given byf '(X) =sin(x > +1). How many relative extremadoes f have
ontheinterval 2 < x <4?

(A) One
(B) Two
(C) Three
(D) Four

(E) Five

82. Therate of change of the altitude of a hot- air balloon isgiven by r(t) =t3- 4t? +6 for O£ X £ 8.

Which of the following expressions gives the change in atitude of the balloon during the time the altitude is
decreasing?

3.514

(A) Or®adt

1572

(B) g (t)dt

2.667

© or(ma

3.514

D) Or'®dt

1572

2.667

B oroa

83. The velocity, in ft/sec, of a particle moving along the x- axis is given by the functionv(t) = €' +t€ .

What is the average velocity of the particle from time t =0 totimet =37

(A) 20,086 -
sec

(B) 26.447 1L
sec

() 32.809 L
sec

(D) 20671 1L
sec

(E) 79342 1L
sec
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84. A pizza, heated to atemperature of 350 degrees Fahrenheit (°F ), is taken out of an oven and placed in a

75°F room at time t =0 minutes. The temperature of the pizzais changing at arate of - 110e ®* degrees
Fahrenheit per minute. To the nearest degree, what is the temperature of the pizza at time t =5 minutes?

(A) 112°F

(B) 119°F

(C) 147°F

(D) 238°F

(E) 335°F
4 4

85. If atrapezoidal sum over- approximates ()f (x)dx , and aright Riemann sum under- approximates of (x)dx,
0 0

which of the following could be the graph of y =f(x) ?

4 4 4 4 4
3 3 3 3 3
2 2 2 2 2
1 1 1 l 1
0 12 34
(A 21234 @2 1234 (% 1234 (p B 1234

86. The base of a solid isthe region in the first quadrant bounded by the y- axis, the graph of y = tan™* x, the

horizontal line y= 3, and the vertical line x= 1. For this solid, each cross section perpendicular to x- axisis a
sguare. What is the volume of the solid?

(A) 2.561
(B) 6.612
(C) 8.046
(D) 8.755

(E) 20.773

X

87. Thefunction f hasfirst derivative given by f '(x) = Tixe What is the x- coordinate of the inflection
+ X+ X

point of the graph of f ?
(A) 1.008
(B) 0.473
©0
(D)-0.278

(E) The graph of f has no inflection point.
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88. On the closed interval [2,4], which of the following could be the graph of afunction f with the property
4

that i of (0 et =17

MM L i

1234 B) ? 1234 (C @ 12134 D) ? 1234 E) ¢ 1234

Lol O I I 0
Lol 6 IS R 0
Ll R I R Y

89. Let f beadifferentiable function with f (2) =3and f'(2) =- 5, and let g be the function defined
by g(x) = xf (x) . Which of the following is an equation of the line tangent to the graph of g at point
wherex =27

(A) y =3x

(B) y- 3=-5(x- 2)
(C) y-6=-5(x-2)
(D) y- 6=-7(x-2)

(BE) y- 6=-10(x- 2)

90. For dl x in closed interval [2, 5], the function f has a positive first derivative and a negative second
derivative. Which of the following could be atable of values for f ?

(A) (B) ©
X f(x) X f(x) X f(x)
2 7 2 7 2 16
3 9 3 11 3 12
4 12 4 14 4 9
5 16 5 16 5 7
() B
X f(x) X f(x)
2 16 2 16
3 14 3 13
4 11 4 10
5 7 5 7
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91. A particle moves dong the x- axis so that at any timet > 0, its acceleration is given by a(t) =In(1+2"). If
the velocity of the particleis 2 at timet = 1, then velocity of the particleat timet=2is

(A) 0.462
(B) 1.609
(C) 2.555
(D) 2.886

(E) 3.346

92. Let g be the function given by g(x) = E‘)sin(tz)dt for- 1£ x£ 3. On which of the following intervalsisg
decreasing? 0

(A) - 1EXEOQ

(B) O£ XxE£1.772

(C) 1.253£ x£2.171

(D) L.772£ X £ 2.507

(E) 2.802£ Xx£3

END OF PART B
Mark Time Completed for Part B

Please proceed to Free Response Questions

For Questions 1- 3, A Calculator 1S Allowed!!
You have 45 minutesfor Questions 1- 3

STOP AFTER 45MINUTES!!
(AND PUT AWAY YOUR CALCULATOR)

For Questions4- 6, NO Calculator is Allowed!!
Y ou have 45 minutesfor Questions4- 6

YOU MAY GO BACK TO 1- 3,
BUT YOU MAY NOT USE YOUR CALCULATOR



