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1986
1. \f2a? + ap? =
2 2
{(A) 2ab {By 2a + 2b {CY 8\yY=2"+0b
(D) a\f2® + p* £y z\faf + p?
2. Considey two concentric circles with center 0, one of radius 1 unit
and the other of redius 2 units., Let A& and B be the endpoints
of a diameter of the larger circle., Let C Dbe another point on the

larger ciycle such that the chord AC is tangesnt to the smallex
cirzle at point D. What is the ravtio of the area of AABC %o the
area of A &0D7

(A} 4 (BY 2 (cy 3 A

(D) 243 (E) gm 0 4!

(d
3. Evaluate the folicowing: tanzlEOD + 350522100 ~ =in300° -
(A) 3 (B) 3+'V'5 (CY 4.9
3
(D) & (E) 2
. y Z
4. Find the zrea enclosed by y = 3x and y = €4 -z .
(A) ngi (B) 64 (C) 128
704 ' 512
(D) 3 (E) 3
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3
. b 6 S
5. Find %f for y = ; -
- -+ 1
. 2 2,4 _ L2
(A) P ; 1 (B) 3¢ +S_) (1 x)
b4 ®° + 1
3¢z + 1321 — x%) 3(x + 1)
{(C) 5 (D) 3 7
(x° + 1) (x3 +3)
(E) .+ 1\4
xq + x
6. A large box conbtains a total of 16 parts, of which 10 ars good

and & are defective, Anr inspector randomly draws & sample of 3
parts withpout replacement from the box. What is the probability
that at least 2 of the 3 parts will be defective?

l_&
L
i_h
-1

-

(2) Tz (B) =% (€) 1739
i -

(DY g (E) oY)

7. Find 1lin —5-=21
X -y 4

(a) 1 (B) -1 (C) 0

(D) 4 (E) Limit does not exist
8. An orange farm yields an average of 128 bushsls of oranges per tree

when 20 +trees are planted on an acre of ground, Each time one more
tree is planted per acre, the yield decreazes by 4 bushels per tree.
How many trees should be planted to give the highest yield per acre.

(A) 25 (B) 24 (C) 22

(D) Z8 (E} 26
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17  abcdef # 0, then lisa(lim ax? + byy + ovo
Ny O} v D 2 + axv + I‘Z
would be d exy 7
a e
(A} 0 {B) a {C) e

(D) %% (E} The limit does not exist
T T
If vy = sin{kan x}) for O ¢z ¢ = then vf in simplified form is
{A) Ein(seczx) + cos{tan =} {8 cos(secdx)
2
{(C) e=ec i (D) sec™x gos(kan %)
(E) seczx sin 3
If »n = ta and vy = tz for any r=al aumber % ,
8
jﬁ xy 4z would bhe
o
=) 6
a_ A 7
(&) & {B) g {C)y 3{(8")
)
{D)  3(2%) () 8

Consider a right circular cone of height 10 units. A plane parallel
to the base at a level 6 units from the base of the cone intersects
the cone in a cirecle of area 6. What is the volume of the cone?

(a) 375 (B) 15017 (Cy 125 TC
(Dy 1357 (Ey 45T
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12. The *%angents to the curve of

f(x) = %xa - 3=

Z + Sz + 190

are heorizontal when x  has the values

(A) 2, 4 (B) 3, 3 (Cr 4
(L) 1,4 {Ey 1,5
14, ¥Forxr a certain group of students enrolled in & csollege, course A  and

course B are electvives. The probabilities that a student, randomly
selected from the group, will take course A, course B, &and bowuh
course A and course B are respectively, 35/6, 3/4, and 2/5.
Find the probability that a student who takes course A will also
taxe course B,

(A) 9/8 {B) 12725 (C)y 8/1%5
(DY 8740 {E) 3/10
. . 2 2
15. A% amny point (x, y) on the circle x° + v° = 16, the value of
21
g—é could be calculated by
dx
16 18
(A) (B) -
{16 - 32)3/2 (16 - xz)B/Z
(cy 28 (o) - A8
Y Y
(E) 32 =
(16 — x=)°"*
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Let m and m be two distinct parallel lines. Let r and s be two intersecting
1ines which lie in the same plane as m and n. Suppose the point of inter-
section of lines r and s does not 1lie on either line m or line n. Let
Triangle #1 be the triangle with vertices mAr, mns, and rns. Let Triangle
#2 be the triangle with vertices nar, nns, and rns, If Triangle #1 is
isosceles, complete the following statements with always, sometimes, or never,

Triangle #2 is _ I isosceles.
Triangle #2 is__ II  congruent to Triangle #1.
Triangle #2 is 111 similar to Triangle #1.

(A) I.sometimes, II.never, IIl.sometimes
(B) I.always, II.sometimes, III.sometimes
(C) T.always, Il.never, IIl.always

(D) 1I.sometimes, II.never, ITI.always

(E) I.always, Il.never, III.sometimes

The planar region bounded by -y = 2 - xz and y =1 1is revolved

around the u=—-axis. The resulting volume is
2N 1EM 28
{a) 15 {B) 15 {C} 15
SET Az
(D) §5 (z) 4T

The legs of a right triangle are measured to be B and 15 with a
possible exxoxr of 3% . Appm»dmate'bhe maximum exror in stating the

area as &0,

(A) 0.8 (8y 1.2 (Cy 1.8

(D) 2.6 (E}y €.0
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13.

20.

21.

22.

There are twice as many cats as there are dogs, and twice as many mice
as there are cats. If the number of dogs and mice together is 750,
then the number of cats is :

(A) 130 (B) 300 (Cy 800

(Dy 75 (E) 400
Find £'(x) for £f(x) = {(sin ) ln(xr)
(A) {x cos x) 1lao x + sin =z (B)

¥

(L) {cos %) ln =z {x ces x) 1o =z + sin ]

{E£) oz X

e

The wager in a conical tank, with vertexr downward, and sides inclined
at 45, is rising at the rate of 2 f%t./s=2c. At what rate is the
volume of the water increasing when the water level is 4 fv. from
the vertexz?

(A) 32 cu.ft./sec. (B} 16M cu.ft./sec (C) 96 cu.ft./sec.

(D) 327 cu.ft./sec. (Ey 1270 cu.ft./sec.

An isosceles btrapezoid has bases of 38 m and 14 m. Each base angle
has a measure of 38°. Find the length of each of the equal sides
expressed in terms of a trigonometrie funcbion.

(A) (sec 38%)012) (B (12)/(sin 389)

(C) (cos 38°)y(12) (D) (tan 289)(12)
]

(E} (24)/(cos 38°)
39°
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ez 1
Evaluate +Iin xdx
&
(a) — (B)
Ze” 1ln =2 e ln &
{Cy 1n 2 (DY 2 1ln e {E) 21mn Ez ~ 1ln e
If 2=1[+1A+%:+ S then =z is
(A} 8 (By & (Cy 2
(o L (E) undefined
1
i A%
lim+(%—%—2') is equal to
x=y 0
(&) a + b (B) % (a + b) (C) 1o {(ab)
(D) ab {(E) dab
1x% = x - B] -
If f{x) = % " +h2 ’which of the following is true?
(A) £(2) is undefinead (B) lim_ £(x) £ lim _£(x)
b A -2
(CY f£(2) ;( lim £(x) (D) f£7(2) does not exist
x=yZ
(E) f{z) is continuous at x = 2
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1 A e
27. Evaluate = =
4 -
0
1 r ™
{A) & (B) G (C) 3
(D) '—g— (£y T
u"'"4 —a 2
28, Consider the matrix A = =9 u - Z 1] . PFor what value
2 -3 [
of » does A not have an inverse?
£ 32
(&) 5 {By 0 (<) 7
7
(DY 1 {E) E
2 3
# +8 ..
28, Evaluate —— dx
4]
20 22
(Ay & {B) 3 {C) e
(DY 10 {(E) 4
30, If f£(z) = x% — 2, then F£(£(f(1))) =
(&) 0 (B) 343 (Cy 1
(D) 2 (E) -1
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33.

34,
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cos x o dxn
d dx

az + sin®y

Find the iadefinite integral

(&) tan'ﬂ‘(giﬂ—ﬂ) (B) tan"i(x) + ¢

(E} tan(sin z) + ¢

The angle of deprecssicn from the top of a cliff (30 m high o a bhoat
oz a lake below the cliff is 307. Find the distance of the boat
from the base of bthe cliff.

(&) 30 m (B) 60 m (Cy 3043 m

(D) 15 m (E) EOme

In how many different ways can the manager of a baseball beam arrange
the batting order of the first four batters iIf he selects the four
from the nine players in the starting lineup?

{d) Z4 (BY 12Z& (C)y 2356
{(Dy 3024 (E) 6361
Find the absolute maximum and minimum values of

fF(x) = %3 - 6x2 4 9% + =8

over the closed interval [2, 4] .
(aA) 8, -8 {By 12, 8 {Cy 10, 8

(D) 12, -8 (E) 12, 10

10
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25, Find all x =uch that 0 £ % £ 27 and sin 2 = -1/2.
ay X osw 3y SE 1T
e’ 6 g ' B
M Ul J r
(C) 5’ B (D) g (£} 3

ag. Let A denote a matrix and Ajj denote the ijth cofactor of A, where i denotes row

and j denotes column. If i=2 and j=3, find Aij for

-1 5 1
a = 6 -8 -z
3 -7 &
(3) [‘ﬁ _?] (B) 25 £y -26
(D) 13 (E) -13

37, For what value(s) of the constant ¢ is the graph of

xz - 2% - Zyz - 2y + 421 - 8z = ¢ a hyperboloid of two sheets?

(A) Only ¢ = 0. . (B) e = 2% - (c) ¢ < 2%
(D) & > 2% ' (E) Oniy ¢ = 1
2
38. «/(A + 3% - 4aBp =
(AY A + B - 24fa8 (B) |A ~ B (C) A - 2B
(D) A - B (E)ql aZ - 4aAB + B®

1
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32. The period for y = 3 - 2 gin{fx - 20 would be
(a) 2 (B) -2 oy W

(py zW (E) 3

40. The surface area, including =nds, of a right circular cylindex, with a |
fized volume, is mipimum when the relative dimencions are:

t{A) height iz agqual to radius; h=r«x
{B)  height is equal to twice radius; h = 2r
{C) height is egual %o four timess radius; h = 4r

D} h = rq}gnf

(E) h = xa/aTr

12



