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This is a test of your competence in high school mathematics. For each problem, determine
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the separate answer sheet provided. You must use a pencil with a soft lead (No. 2 lead or softer).

This test has been constructed so that most of you are not expected to answer all the
questions. Do your best on the questions you feel you know how to work. You will be penalized
for incorrect answers, so wild guesses are not advisable.

If you change your mind about an answer, be sure to erase completely. Do not mark more
than one answer for any problem. Make no stray marks of any kind on the answer sheet. The
answer sheets will not be returned to you; if you wish a record of your performance, mark your
answers in this booklet also. You will keep the booklet after the test is completed.

When told to do so, open your test booklet and begin. You will have exactly eighty minutes to
work.
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1. Whatis the period of 4cot(2x—-37)+12 ?

T
a. —
4
b, Z
2
c. 7
d 2«
e. 4r

2. What is the equation of the tangent line for f(x)= lcosag at x= %?
+x
a. N (ﬂ‘—Zx)
2+ 77

2 —-2x

b - HE)
o 4+

¢ = 2(77—212)
(4+7r’)

d pi 2(2x—7r)
(4+7r2)

o, . _2(2x-n)
4+ 7



3. Whatis f(x), giventhat f'(x)=8x’-6x+2 and f(1)=5?
a. 2x'-3x"+2x
b. 2x'-3x’+2x+5
c. 2x'-3x"+2x+4

d. 8x*-6x"+2x

e. 8x'—6x+2x+1

4. Given the table on the right, what is ( ! )l (5) assuming f is x | f(x) | f'(x)
invertible? 1 {1 5
2 |4 7
3 |5 8
a. 1 4 |7 11
8 5 |9 12
b =
3
c. 3
d 9
e. 12

5. What are all local maximums for f(x)=sin (l) on the interval (0,) ?
X

a. Lk for all nonegative integer values of £
7

b. 1 for all nonegative integer values of &£
2k

C. % for all nonegative integer values of £

7

d. _2 for all nonegative integer values of &
r(1+2k)

e. S for all nonegative integer values of &£
7(1+4k)



6. What is the distance from the point (0,—15) to the line 3x—5y=77?
a. 11.31
b. 11.66
c. 14.06
d. 16.00
e. 1641

7. Let f(x)= % . Using the tangent line at x =8 what is the approximate value of f(9)?

a. 0.4599

b. 0.4629

c. 0.4792

d. 0.4808

e. .4822
1 -1 4

8. What is the determinant of the matrix 4={0 a -2|?

3 0 2

a. —6+14a

b. -6-14a

c. 6+l4a

d 6-10a

e. —6-10a



9. What is the second derivative of f(x)=xcosx ?

a. xsinx+cosx

b. —xsinx+cosx
c. —xcosx—2sinx
d. (2-x)sinx

e. (2+x)sinx

11
10. What is the coefficient of x*y® in the expansion of (—4x +%) ?
1
a. -
4
b. -+
4
c. -—64
4 =2
4
165
e. —
4

11. What is the absolute maximum value for the function f(x)=2x’—9x>+12x—1 on the
interval [0,3]?

a. 1
b. 2
¢ 3
d 4
e. 8



% e_J;
12.Let a>0.What is the value of _[ 7 dx ?
a x

a —2e‘/‘7
b 2e‘/;
2 2
. %
2
d -
e«/E
2
e —=
e

13.Let f(x)=—(x—1)"+5 and let ¢ €[0,3]. The Intermediate Value Theorem can be used to
justify that there exists a ¢ € [0,3] such that

a.  f(e)=0
b. f(c)=5
¢ fle)=-3
d  fle)=3
e. f'c)=0

Ty e N
X e ZX

14. What is hirg‘sﬁ ?
a. 1
b. 2
c. 3
d. 4

e. Undefined



4x
15.Whatis f'(x) given that f(x)= [ cos(r)dt ?

a. 4cos(4x)—2xcos(x’)
b. 4cos(4x)—2cos(x*)
c. cos(4x)—cos(x’)

d. sin(4x)—sin(x*)

e. 4sin(4x)+2sin(x?)

16. What is Isinxcos" xdx ?

a. —lcos4x+C
|
b. —sin’x+C

1
c. -—-—cos’x+C

d. —4cos*x+C

e. 4sin*x+C

17.For what values of x do the functions f(x)=x"—x and g(x)= In+/x have perpendicular
tangent lines?

a. -1
5 L
3

c. 1

d. landl
3

e. -1 andl

3



18. A bag contains 10 red, 12 blue, and 8 green marbles. What is the probability that if you
pull out 5 marbles, you get 3 red and 2 blue?

a. 0.006
b. 0.056
c. 0.069
d. 0.151
e. 0.185

19. Aradioactive substance decay exponentially. If we start with 1000g, what is the average
quantity present over the first halflife?

a. 7213
b. 7347
c. 7439
d. 750.0
e. 761.2
20. How many critical points does f(x) = L have?
x+1 x-2
a 0
b. 1
c 2
d 3
e. 4



21. What is the value of Lz 4xIn(x)dx ?

a. In(4)-3
b. In(4)+3
c. In(16)+3
d. In(256)-3

e. In(256)+3

22.Suppose that f(x) is continuous. If I: f(x)dx=2, _‘: Jf(x)dx = 3,“‘09 f(x)dx =7, whatis

[ G 2

4
a =
3
B, | ol
3
c. 4
d 6
e. 12

.Let f(x)=arccos{+ax ) where a is a constant. Find the derivative x).
23.L Jax) wh i Find the derivative £

b.

(I—ax)

1

C.

ax(1—ax)
d. 2

2 Jax(1 —ax)
a

e. -

2Jax(1—ax)



24. Attime ¢t =0, ship A is traveling due south at 16 mi/hr. Ship B, which is initially 32
miles south of A, is traveling due east at 12 mi/hr. Assuming that they stay on these
courses, what is the closest they will ever be to each other?

a. 189 mi
b. 19.2 mi
c. 19.5 mi
d. 19.8 mi
e. 20.1mi

25.What is the volume of the solid generated by taking the region bounded by
y=x",x=0,y=8 and rotating it about x=27

527
a. —=
5
b 127
5
1047
c. —
5
d. 1447
5
2087
e. —
5

26.What is the average value f(x)=sin’ x on the interval [0, %} ?

a. 0.29
b. 0.36
c. 0.50
d. 0.59
e. 0.88



27.What is the area of the region bounded by the parabola y*> = 4x and the line y =2x-47?

9
a -
2
b ¥
3
20
C. —_—
3
g 22
3
e. 9

28. Given that tan(xy) = xy , whatis ii—dxy ?

a. sec’(xy)

b. 2
X
c. =Z
X
d. ==X
Yy
X
e. =
Yy

10



29. What is the length of the path along f(x) =In(secx) from x=0 to x= %?

a. In(v2)

b In(v2-1)
c. In(/2+1)
d. In l{;—l

30. What is the interval of convergence for i (x —nz)” ?
el
a. (L)
b. (1,3)
c. [L,3]
d. (1,3]
e. [L3)

11



31. What is the area enclosed by the curve r = a+/cos26 from 8 = —% to =27

4
T
a —_—
2
b &
o2
. =
2
i<
T2
.. 9
)

32. What is the Maclaurin series for the function f(x)= xe* ?

) xn
a. —
n=0 n'
0 xn+1
b.
; n!
a0 x”
“ ,,z:(;(rwrl)*
0 n
d YX
n=l n'
0 xn+1
= ;(:;wl)'

12



33.If the position of a particle is given by r(¢) = sinti+ cost j+3tk ,whatisit’s speed at

time ¢ |v(r)| ?
a. 2
b. 21

c. 10
d. /10

e. 1497

34.Newton'’s Law of Cooling states that the rate of change of an objects temperature is
proportional to the difference between its temperature and the ambient temperature. A
bowl of soup with a temperature of 80° is placed in a refrigerator that is kept at a
temperature of 45°. If it takes 15 minutes for the temperature of the soup to drop to
70°, approximately how many more minutes will it take for the temperature to drop to
60°?

a. 23
b. 28
c 31
d. 33
e. 38

13



—2x-3 -1
35.Let f(x)= * ¥< . Which of the following choices for g(x) will make f(x)
gx) =x=-1
differentiable?
a x*+1
b. (x+ l)2 -1
2
c. —(x+1) -1
d. —(x+2)°
e. (x-1)-5

36. The velocity of a particle moving along the number line is given by v(t) =¢* -5t +6 .
What is the total distance traveled by the particle between t=0 and t=57?

a.

b =
6
37

C. —
3

4 2
2
37

e. —_
2

14



37. An 8-foot high fence is located 1 foot from a building. What is the length of the shortest
ladder that can be placed on the ground and leaned against the building such that it also
touches the top of the fence?

a. 45
b. 10

c. 55
d. 5410
e. 85

38, What is the value of [—or=X
O(x+2)x+1)

15



39. Which of these is an equation for y that goes through the point (1,4) given that

b _ 2,

dx 1+x*

a.  2+2x?

b. 1+x*

c 3+x?

d L(1+x?)
2

e i(1+x2)
17

40. For the surface z =3x" + 2y’ —11, what is the equation of the tangent plane at the point
(2,1,3).

a 12x+4y-z=0

b. 12x+4y+z=0

c. 12x+4y-z=25
d. 12x+4y+z=31
e. 12x+4y+z=-31

16



