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Directions: Solve each of the following problems, using available space for scratchwork. After
examining the form of the choices, decide which is the best of the choices given. Do not spend
too much time on any one problem. galculators may NOT})e used on this part of the exam.

In this test: Unless otherwise specified, the domain of a function f is assumed to be the set of
all real numbers = for which f(z) is a real number.

1 Ify= (20" +1)4, then % =
(A) 162°
(B) 4(222 +1)°
(©) 4z(22? + 1)°
(D) 16(2a? +1)°

(E) 16:3(\2:102 +1)3

Answer
2 i 3
. </O (2{L' -+ 3) dx =
(A) 8
(B) 11
(C) 14
(D) 20
(E) 24
Answer




dy _ y _
3. If .C_i?ll‘ = 2$y, then W =
(A) 2y
(B) 2z +2y
(C)y 2z+4y
(D) 22%y + 2y
(E) 4z?y+2y
Answer
4. The graph of y = 22° + 24z — 18 is
(A) increasing for all =
(B) decreasing for all =
(C) only increasing for all = such that |z| > 2
(D) only increasing for all  such that |z| < 2
(E) only decreasing for all = such that z < -2
Answer
2?42, <1 Jran
5. Iff—{2$+1, x>1,thenf(l) is
4) 3 (B) 1 (C) 2 (D) (E) nonexistent

Answer

FA




6. What is the maximum value of the derivative of f(z) = 3z% — 237

(A) 0 (B) 1 (€) 2 (D) 3 (E) 4

Answer

7. Let f be a differentiable function for all 2. Which of the following must be true?
4 [
L 35/0 f(z) dz = f(z)
) 1L / fi(z) dz = f(x)
, _ 3

m. 4 /3 " fw) do = f(2)

(A) ITonly

| (B) III only

J (C) T and IIonly

‘ (D) II and II only

(E) I, II, and III S

Answer

R




. dy
— 2 -
8. If sin(zy) = 2*, then =
(A) 2zsec(zy)

(B) sec(zy)

22
(C) 2zsec(zy) —y

2z sec(zy)
)

D)

(®) 2z sec(a.ffy) —y

Answer

9. A particle moves along the z-axis so that its position at any time t >0 is given by
z(t) = 33 — 18t2 + 24t. At which time ¢ is its average velocity zero?

(A) Never
(B) 0 only
(C) 2 only
(D) 2 and 4 only

(E) 0,2,and 4

Answer




10. How many points of inflection does the graph of y = 926 + 0z° + 10x* — z + 2 have?
(A) None
(B) One
(C) Two
(D) Three

‘ (E) Four

Answer

Fivo
11, / (z* — 6z +9) dz Jpproximated by EOVR - rectangles of equal width on the z-axis,

- @O the %»»w chien CS Cualy ated ot Hhe %«"‘“{"{%ﬂv‘f‘ - P pers by ¢ /w @ach Sub Jbeswnl ,
(A) 14
(B) 10
(C) 6 g
D) 5

(E) 4

Answer




12. What is the 20th derivative of y = sin(2z)?

(A4)
(B)
(©)
(D)
(E)

2% sin(2z)
229 sin(2)
—12%9 cos(2z)
220 cos(2z)

221 cos(2z)

Answer

13.

What is the equation of the line tangent to the graph of f(z) =7z —z? at the point
where f/(z) =37

(A)
(B)
(©)
(D)
(E)

y =5z —10
y=3z+4
y=3x+8
y=3z—10
y =3z — 16

Answer




14. Suppose that f(z) is a twice-differentiable function on the closed interval [a,b]. If there is a
number ¢, a < ¢ < b, for which f/(¢) = 0, which of the following must be true?

I
IL.
I11.

(A) None

(B) I only

fla) = f(b)
f has a relative extremum at x = c.

f has a point of inflection at z = ¢.

Answer

15.

A sky diver has a negative velocity while falling from an airplane. Before the sky diver opens
the parachute, her velocity decreases quickly and then levels off due to air resistance. Which
graph approximates the acceleration of the sky diver?

(4)

- (®) - (0 { .

Answer




16. If f(z) = z¢/=, then f'(z) =

(A) 42°
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Answer

6
17‘Ifk>0and/ 4T — Ink, then k =
A x4+ 2

(4) 1
(B) 2
(©)
(D)
(E)

3

N

5

Answer
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19. Let f(z) be

of ¢'(0.1)?

(A) 1.010
(B) 1.096
(C) 1.486
(D) 3.030
(E) 3.288

a continuous and differentiable function on the interval 0 <z <1, and let

0.1

0.2

0.3

0.4

0.5

0.6

f'@

1.01

1.041

1.096

1.179

1.298

1.486

g(z) = f(3z). The table below gives values of f'(x), the derivative of f(z). What is the value

Answer




20. For what value of k will = have a relative maximum at z = 47

8z + k

(A) —32 i

)
(B) -16
(€) o
(D)

(E) 32

Answer

21.

. 2z +h)5 —5(z+h)®—22% 523 |
lim is
R0 h \

(A) 0

(B) 10z3 — 152
(C) 10z* + 1522
(D) 10z¢ — 1502

(E) —10z* + 1522

Answer

/o



8 4 4
22. If/ f(z) dz = —10 and / f(z) dz =6, then/ flz) dz =
2 2 8

(A) -16
(B) —6
(©) —4
(D) 4

(E) 16

Answer

23, If the graph of y = 23 4+ az? + bz — 8 has a point of inflection at (2,0), what is the value of b?
(A) 0
(B) 4
(€ 8
(D) 12

(E) The value of b cannot be determined from the given information.

Answer




24. If f(z) = =~ %, what is the derivative of the inverse of f(z)?

Answer

25. If f is a continuous function on the closed interval [a, b], which of the following statements are
NOT necessarily true?

I.  f has a minimum on [a,b].

II.  f has a maximum on [a,b].
ITI.  f'{¢) =0 for some number ¢, a < ¢ < b.
(A) Tonly
(B) II only
(

(D

)
)

C) III only
) I and Il only
)

(E) I, 1L and III

Answer

pAT T4 P
Plrobegpms Z éj Z

7, 2 ¥ Chivpep.

o



Vo AL preT A

TR Wenii ey AL YET

Section I Part B Z/ thﬁ /

Directions: Solve each of the following problems, using available space for scratchwork. After
examining the form of the choices, decide which is the best of the choices given. Do not spend
too much time on any one problem. Calculators may be used on this part of the exam.

In this test:

(1) The exact numerical value of the correct answer does not always appear among the choices
given. When this happens, select from among the choices, the number that best approximates
the exact numerical value.

(2) Unless otherwise specified, the domain of a function f is assumed to be the set of all real
numbers z for which f(z) is a real number.
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{”" paie 3}‘} If f'(z) = (z—a)(z —b)(z —c) and a < b < ¢, then which of the following could be the graph

(A) ~ (B) ©) l/\
o Y A

Answer




8=

32. The equation of the horizontal asymptote for the graph of y = z_ el is
+ew
1 1 1
(A) y=-1  (B) y=-3 (© y=73 @) y=75 (B y=1

Answer

33. Let f be a function which is continuous on [2,10] and whose derivative is given by

fi(z) = E(Ca%SfT)' Which of the following are true about f(z) on the interval [2,10]?

I.  f(z) is monotonic.
II.  f(2) has a relative minimum.
II1.  f(z) has three points of inflection.
(A) T only

(B) IIonly

(D

)
)

(C) Il only
) 1II and III only
)

(E) L 1I, and ITI

Answer

[y
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f‘v v 36.\‘§,The expression 1 (\/T +2+/5/4 + W24 2/13/4 + \/g> is the trapezoidal approximation for
wF J
{?&’ " which of the following definite integrals?

o

T /1 "z da

® [ Vais
(C) /:ﬁmdm
(D) /()Zmda:

(E) /imdx

Answer

37. The average value of the function f(z) = e ®sinz on the closed interval |1, 7] is
(A) 0.129
(B) 0.145
(C) 0.155
(D) 0.276
(E) 0.310

Answer




38.

.

The position of an object attached to a spring is given by y(t) = %—sin(4t) - %cos(élt) where ¢

is time in seconds. How many times does the acceleration of the object change from negative
to positive in the first 5 seconds?

(A) Three

(B) Four

(C) Five

(D) Six

(E) Seven

Answer

s
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Let f be the function given by f(z)=z?Inz. For what value of z is the slope of the line
tangent to the graph of f at (z, f(z)) equal to 27

(A) 1.305
(B) 1.548
(C) 2.000
(D) 2.548

(E) 4.773

Answer

T



42. The mass m(t), in grams, of a tumor ¢t weeks after it begins growing is given by m(t) = 50

tet

What is the average rate of change, in grams per week, during the fifth week of growth?

(A) 2.730
(B) 3.412
(C) 6.189
(D) 6.546

(E) 11.131

Answer

43.

Let f(z) be a differentiable function defined for all real numbers. The table below gives the
value of f(z) and its derivative f/(z) for several values of z.

z [-3l-2{-1j0{-1]2]3
f(x)] 81 51 0 518
f)|-6]-4]l-2lo0]l2)4}6

ooy

Which of the following statements are true?

L

II.

III.
(A) Ionly
(B) II only

(C) III only
(D) I and II only
(E) 1,1I, and III

At z =2, the function is increasing.

There is a relative minimum in the interval —1 <z <1,
but not necessarily at z =0.

There is a relative maximum in the interval -1 <z < 1.

Answer




44.

A particle moves along the z-axis so that its position at any time ¢>0 is given by
z(t) = t3 4+ 22t + 3 — 6 cos(nt). For what value of ¢ is the velocity negative?

(A) t=4
(B) t=1
© t=3
(D) t=2

(E) The velocity is never negative.

Answer

45.

(©

The closed interval [0, 7] is partitioned into n equal subdivisions each of length Az = = by the
numbers T, T1,Z2 ..., Tna1,Tn, With 0 =20 <21 <29 < ... < Tp_1 < Tp = 7.

The nlgrgo Zzi cos(z;)Az is

i=1
(A) —2
(B) -1

—t

]

(D)
E) =

Answer




