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Advanced Topics

Let x and y represent any real numbers for which £(x,y) =V 25x3y2 is

defined. Which of the following is not equal to £(x,y)?

a) 5xy Ve

b) 5x¢£;§

) 5x3/2|y[

1
O 5(x3y2) /2
e) All are egual to f(x,y).

How many of the following curves are tangent to x2 - y2 = 167

1) x=64 3) x=y2+4 5) (x=5)% + y%=1
2) y=x 4 x2+y2==16

a) 1 d) 4

b) 2 e) 5

c) 3

The real solution set of the equation 32x—3x~6=0 is
a) 13,-2}
b) {1}
C) {1910g3 (_2)}
1

e) {1, 1og3l/2}

3
27
27
2
-3 .
Consider the functions A: y = 3 sin (2x + "/2)
B: y ==3 cos (2x - n/2)
[ y = 3 sin (2x + m).
The graph shown above 1s that of

a) A only, b) B only, ¢) C only, d) A and B, e) B and C 0



Advanced Topics

5.

The point whosge polar coordinates are (5, - ii) is the same as the
6

point whose polar coordinates are

a) (-5, %)
5
)

e) (5, =20

b) ("’53

a) (-5, 3
e) (5, 3.

The sum of three iIntegers which form an increasing geometrilc progression

is 65, and the sum of theilr reciprocals is 13/45. Find the common ratio.

a) 5 d) 3

b) 1/2 e) 2

c) 1/3

ln  [x-2]

%2 x-2

a) =1 dy =1/2

b) =-1 é} does not exist. .
c) =0

The graph of y = 4x2 + 4 {E_kx + k + 3 will dntersect the x-axis in two

distinct points for which of the following values of k?

a) k>-3
3
b) -L <k < >
c) k< -1lork >-%
d) k <-§'or k> 1

e) no real values of k.



10,

11,

12.

13.

Advanced Topics

Which of the following is not an identity for cos 287
a) cos 20 = 2 cos O cos 36 - cos 46
b) cos 28 =(sin 28)(c0t G) -1

c) cog 20 =1 - 2 gin 6 cos O tan 6
2
m i)
tan GZ -8) + cot (4 -9)

e) cos 26 = Z_L;:_Eﬂﬁ_ﬂg.
2
JaTn X dx =

d) cos 20 =

a) 1/x +¢C d) x+ Inx+¢C
bY  (In x)? + C e) -x{In x} + x + C
2

c) x(In x)}) -x +¢C

A line segment is drawn comnecting the points (4,2) and (9,3) on the
graph of v = ¥x. If a line parallel to this line segment is tangent to

the curve, the point of tangency is

o2 3) 0 (4. 7)
Y

W(ESE) (e )

o (5.2)

The fifth term in the expansion of (a + bi)7 is

a) 35a°p% d) -21a’b 1
b) —35ab" e) 35a%p%1
c) Zlazbsi
1+ x + X2 4 x3 + ... +x" 4is the power series representation for
?2r 3T [
a) In x d)y e*
b) sin x e) 1
1 + x
c) cos X



Advanced Topics

14,

15.

16.

17.

18.

If Joe can beat Tom by one~fifth of a mile in a three mile race, and
Tom can beat Sam by one-tenth of a mile in a three mile race, by what

distance can Joe beat Sam in a three mile race (to 2 deciial places)?

a) .10 mile d) .31 mile
b) .15 mile e) .34 mile
c) .29 mile

The altitude of a regular tetrahedron whose édge is e is

ev6 26
a) —— a) 5
b) eS/E— ) egé"
¢) ev3

3
The area of the bounded region under y = x2 and above y = x3 ~ Ox isg

16 253
a) 3 4 T
b) -8 e) 125

3 i
c) 5§1

If £(x) = V4 - %2 and g(x) = V10 - x are. real-valued functions, then the

domain of feg is the dinterval

a) [6"*"”) d) [63103
b) (6,4) e) [-2,2]
G) (“00310]
Assuming that y4 + 3y - 4x3 = 5x + 1 defines, implicitly, a differentiable
function f such that y = f(x), find its derivative, y'.
a) y'= 12x° +5 d) y' = 5+ 122
b) y' =2 + 12x8

4y3 e) y'=12x% _

y3 + 1

c) y'= 5+ 12x% - 4y3

3
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-Advanced Topics

Which of the following cannot be a zero of any polynomial p(x) with

Iinteger coefficients for which p(l) = 127

a) 2 d) s
b) 3 e) 6
c) 4
[2(cos-%% + 1 sin-%%)} 4o
a) 8 + 8 1V3 d)y V3- i
b) 8 - 8 1/3 e) 1 - 1/3
c) 8 V3 + 8%
Tim _tant =
t-»0 2t
a) 0 d) 2
b) 1/2 e) 1

c) does not exist

Find Jz X —B‘dx.

I-1
a) %— d) In 8
b)'li e} The integral is undefined.
15
<) &

A quadratic equation the roots of which are one half the roots of

x2 -6x + 7 =0 is

a) 2x% ~ 12x + 14 = 0 dy x% - 12x + 28 = 0
b) 4x% - 12x + 1 = 0 @) 4x2 - 12x -~ 7 = 0
c)‘4x2 -1Zx+7=20

If a right circular cylinder is circumscribed about a sphere, the surface
area of the sphere, compared with the total surface area of the cylinder
(Including top and bottom) is

a) one~third as great d) the same

b) one-half as great e) twice as great.

¢) two-thirds as great 6
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25.

26.

27,

28.

The volume in cubic units of the solid formed when the region bounded

by the x-axis, x = 1, and y = x° is rotated about the x-axis is:
a) av d) /7

b) /2 e) AY/4

c) T/6

For what value or values of k (if any) will there be infinitely many

solutions. to

{; + 3y -z =2
+ (k+ld)y - 32z = 3

5x
(7x

- 13y + kz = 07
a) No value of k d) kR = -3 and k = 10
by k = -3 e) -3 £k < 10.
c) k= 10
If tan 8 = x, then sin 20=
a) E%§7 & 12x2

-X

b) :7m3imr 1
‘l+x2 ® ;l+x2
2
l-x

c)
L4

A field in the shape of a sector of a circle is to be fenced with 1200
feet of fencing. The central angle 8 (in radlans) of the sector which

will give the maximum possible area is:

a)% ay 2

i1 27
b)'g e)-g-
c)-%
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Advanced Tapics

Find all the values of x in the interval [0,2n] for which 2 cosllx - 1 = 0.

If

a)

b)

¢)

dj

e)

If

a)

b)

2/3
x - 023 -4

x + )23

x dt -
Jm= % the value of x is
1

V6 + V2
2

Y3
V4 - (/31%)2

/b - (3D

w4 - o /24 2103

5%% - 6x ~4 A Bx +C

(X_S) (X2+4) = x=3 + X2 + 4 then B =
2 d) -3
3
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2 and the x-axis is revolved

33. The region bounded by the graph of y=2x - X
about the y-axis. The volume in cubic units of the resulting solid is:
a) 5m/3
b) 7m/16
c) 8m/3
d) 3/4

e) 4r/9

34. The sum of all of the numbers between 10 and 200 that are exactly

divisible by 7 is

a) 1330 d) 1470
b) 2835 e) 2842,
c) 406

35. A ball rebounds to 2/3 of its initial height when dropped., 1f the ball
is dropped from a height of 3 feet,; what 1s the total distance it

travels before coming to rest?

a) 6 feet d) 18 feet
b) 9 feet e) 25 feet
-1 2 2 1
36.  If matrix A = and matrix B = and the -1 power
~1 1 -1 -1

denotes the multipliecative inverse of the matrix, then which of the

following is true?

a) (A+8)1s a1+ p-1

b) AxB=BxA

c) A-lx Bl = (A x B)-1

dy Axsl= 1.3 .5
-2 -3 1 2



Advanced Topics

The function £ 1is continuous for all x and has a local (relative)
maximum at 0§ and a local (relative) minimum.at l. Label statements
I, II, and‘III‘aS always true, sometimes true, or never true,

I) £'(0) = O
II) £ has an inflection point between O and 1

IIT) £'(1) > 0.

a) T. Always true II. Always true IIT. Never true
b) I. Sometimes true I1. Always true III. Never true
c) I, Sometimes true IT. Always true ITI. Sometimes true
d) I. Sometimes true II. Sometimes true III. Never true
e) I. Sometimes true II.‘Sometimes true III. Sometimes true

A formula which describes the growth of a bacterial coleony is given

by N = No art, where N d1is the number of Bacteria at the end of time t,
ﬁo.is the original number of‘bacteria, r is the rate of growth, and

a 1is constant, If log N 1is the logarithm of N to the base 10,

solving for t yilelds
a) log (N-No)

“r-log a

b) log (N-No)
(log a)*™

log N+log No
(log a)r

c)

d) 1og (N~No)
log(a™)

log N -~ log Mo
r log a

e)

10
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39.

40.

An open box with a rectangular base is to be constructed from a rectangular
piece of cardboard 16 inches wide and 21 inches long by cutting out a square
from each corner and then bending up the sides. What is the dimension of

the corner square that will produce a box having the largest possible volume?

a) 28/3 d) 4.5
h) 2 e) 3
c) 1

1im \xz + Bx - x =

X oo

a) 0 d) 1
b) 5/2 e) 5
c) oo



