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SCHOOL:
. 5sin 27x

1. i% tan (T) =
(a) =1
(b) V3
(c) —1/V3
(d) —v3
)

(e) The limit does not exist

2. Let f and g be differentiable functions which satisfy the following conditions:
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4. A function f is defined on an interval [a,b]. Which of the following statements could be
false?

I. If f is differentiable on (a,b), and if f(a) and f(b), have opposite sign, then there
must be a point ¢ € (a,b) such that f(c)=0.

II. If f is continuous on [a,b], and if f(a) < 0 and f(b) > 0, then there must be a
point ¢ € (a,b) such that f(c) =0.

III. If f is continuous on [a,b] and there is a point ¢ in (a,b) such that f(c) =0, then
f(a) and f(b) have opposite sign.

IV. If f is differentiable on (a,b) and if f has no zeros on [a,b|, then f(a) and f(b)
have the same sign.

(a) IV only
(b) 1L, III
(¢) L IIL, IV
() 10, IV
() I, III

5. Set
avze+ 2 0<z <2,
g9(z) =

br — 4 2<x<4.

The values of a and b such that g is differentiable on (0,4) are:

(a) a=—-8/3, b=-2/3
(b) a=2,b=14

(¢) a=12/3, b=2/3
(d) a=-8, b= -2

() a=—4, b=-2

1S:



7. The normal line to the curve 2z3 4 2y% = 5zy at the point (1,2) has y-intercept:

(a) (0,11/4)
(b) (0,=5/4)
(c) (0,-1/2)
(d) (0,3/2)
(e) (0/1/3)

8. The function f(x) = 3z — 4z, 1 < x < 4 satisfies the conditions of the Mean-Value
Theorem for Derivatives. The values of ¢ that satisfy the conclusion of the theorem are:

(a) ¢ =+/3/2
(b) ¢=3/2
(¢) c=9/4
(d) c=2/3
(e) c=+2/3

9. The average value of f(x) =sec?x on the interval (7/6, 7/4) is:

(a) 8/m
(b) 124/3 — 12

10. A particle is moving along the x-axis so that its position at time ¢, 0 <t <10 is

s(t) = /Otln (u2 —3u—|—3) du.

During which time intervals is the particle moving to the left?

2<t<10
1<t<?2
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11. The maximum value of the function f(z)= n—;E is
x

12. The region bounded by the graph of y = cos z, —7/2 < x < /2, is divided into two regions
by the line z = k. If the area of the region for —7/2 < x <k is three times the area of the
region for k <z < /2, the k=

(a) arcsin(1/4)

(b) m/6

(c) arcsin(1/3)

(d)

)

3

N

d) =/
(e) m/3

3

3

13. Let R be the region bounded by the graph of f(x) =+/x + 1, the vertical line x =8, and
the x-axis. Find the volume of the solid generated when R is revolved about the line y = 3.
1357

2
99

2
1897

14. The region in the first quadrant bounded by the graph of y =sin z, 0 < x < 7, is revolved
about the y-axis. Find the volume of the solid that is generated.

(a) w2
(b) 4m/2
272
™

2

(c
(d
(e

~— ~— — —
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15. If f is a continuous function and F(x) = / (z? — ) f(u) du, then F'(2)=

2

) 4f(4)
) —8f(2)
(c) —12f(2)
) 3f(4)
) —8f(4)

16. A curve in the plane is defined by the parametric equations: = = e? — 1, y = e + 2¢%'. An
equation for the line tangent to the curve at the point where ¢ =1In 2 is:

(a) To —4y =11

(b) 3z + 8y = —12
(¢c) 9z — 4y = —13
(d) 18z — 4y = 21
(e) 4o+ 9y =—-14

18. The z-coordinate of point (x,y) moving along the curve y = 22 4+ 1 is increasing at the
constant rate of 3/2 units per second. The rate, in units per second, at which the distance
from the origin is changing at the instant the point has coordinates (1,2) is:
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19. A curve in the plane is defined by the parametric equations:
x=cost+tsint, y=sint—tcost, tel0,n]

Find the length of the curve.

(a) g7
(b) =

(c) 37
(d) =2
(e) 7

20. A ball rebounds to two-thirds of the height from which it falls. If it is dropped from a height
of 6 feet and is allowed to continue bouncing indefinitely, what is the total distance it travels?

(a) 32 feet
(b) 52/3 feet

a)
)

(c) 36 feet
)
)

(d) 30 feet
(e) 64/3 feet

21. g(z) = /0 f(x)dzx. The graph of g is shown below. Which of the following must be true?

3 2 2
I. / flz)ydr=0 1L / fla)yde =1  TIL / flz)dz =0
0 1 3
y
a) II and III only

(a)

(b) II only 1 3

(¢) T and III only
)
)

(d) Tand IT only
(e) T, II and III




22. The area of the region inside the circle r = 3cos § and outside the cardioid r = 1+ cos 6
is given by

/6
(a) / (2cos 6 —1)%dh
—7/6

/3
(b) / [8(30829—2(3089—1} de
0

1 /3 9
(c) —/ (8cos” 8 —1)db
2 —7/3
/3
@ Z L0 cos 0)2d0
4 2 J-r/3

(e) /OW/G [9 cos® § — (1 + cos 0)2} de

23. lim (1+ ")/ =

n—oQ

d
24. If d—y:ytana: and y =3 when z =0, then, when =z =7/3, y =
T

(a) Inv/3
(b) In3
)

(c

In
In
3
2
3
25. At 12 noon on Jan. 1, the count in a bacteria culture was 400; at 4:00 pm the count was

1200. Let P(t) denote the bacteria count at time ¢ and assume that the culture obeys the
population growth law. The bacteria count at 10 am on Jan. 1 was (approximately)?



26. Which differential equation has the slope field
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27. Which of the following series converges to 27

1 > 3
I. Z Tl Im. 5— Z 2 (3> IIT.
n=0 n=1

NE
IS

n=1
(a) T only
(b) II only
(c) III only
(d) Tand III
(e) T, II and III

28. Let f be a function such that | f("(z)] <2 for all = and n. Find the least integer n
such that the Taylor polynomial of degree n at x = 0 approximates f(1/2) to within
0.0001.

a

-
-

o~
& o
— N N N N
Tt = W N

(@)

29. The function f is infinitely differentiable, f(1) =4, and

—1)!
™y = %7”) for all n > 1.

The interval of convergence of the Taylor series for f in powers of z —1 is:
(a) —1<z<3

(b) -1<z<4

() 1<z <1

(d) 0<z<2

(e) -1<x <3



30. The function )
{ — czos T 220,

5 x = 0.

has a Taylor series expansion in powers of z. f(10)(0) =?

1
(a) 121

b) g7




