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1.

ADVANCED TOPICS i

What is the remainder when x*°+49 is divided by x+17

a) 48 b) 50 c) 0 d) -50 e) -48

2. IfF(x) = (3x + 1)/ 2, whatis F{x)?

5.

a) 2/(3x+1) b) 2x/3 -1 c¢) 2¢3 -1/2 d) (2x-1)/3

e) 2(3x-

1)

Given a finite mathematical system's operational table for the
binary operation *, as shown, determine the inverse of y.

N K E ;*
£ N X

What

Y 2 a) w h) x c) y
d) z e) 0
Vv z W
Z WX
W XY
Xy 2z
is the value of the following?

limyx -3
X9 x-9

a) 0 b) o ¢ 1 d 1/6 e) doesn't exist

is the value of the following?

limx2~-x-12
X24 x2_1g

a) 0 b) o ¢ 1 d 7/8 e) doesn't exist



6.

10.

11.

What is the value of the following?

lim 4x? +4
X—oe x2 -2

a 0 b)Y o= ¢ 1 d 4 e) doe!'sn’t-exist

What is the value of k, if
5
LkXdX:GO
a) =5 b) 5 c) -2.5 d) 2.5 e) 60
What is the following indefinite integral?

fez"(zdx)

eZX+l

+¢c e e**+c
2x+1

R

a) z2e+c b)Y 2e¥+c ) -%e””

What is the wvalue of

gif = 7

a) 0 b -ym ¢ Jym d 1 e} -1

If log 2 = 0.3010'and log 3 = 0.4771, then log 36 = ?
a) 1.5562 b) 0.2342 c) 0.0549
d) 0.6054 e) 0.9030

Given the curve S with parametric equation x = r cos t,
y = r sint, and 0 £ t £ 7, find the arc length of S.

a) 2r b) 2wr c¢) 2w d) 7r e) ¥+ r



12.

13.

14,

15.

16.

If log e = 0.4343,

a) 0.5657 b)
d) 0.5658 e)

What is the value

a) (1ln2)2 b)

then 1n 10 = ?
2.3026 c)
1.4343

of the following?

e? dx
j; xlnx
~(3/8) c) 7/8

If vy = cos(e*), find dy/dx.

a) sin(e) b)
d) e*sin(e") e)

What is the wvalue

a) -e + 1 b)

What is the value

~sin(e*) c)
(cos(e”)) (e¥)

of the following?

flelnxdx

2e + 1 c) -1

of the following?

13

fﬂ‘ sinxdx

2

-0.4343

dy 1/2

(-sin(e)) (&%)

d) 1

ADVANCED TOFICS i

e} 1n2

o[



Find y' if 2xy = y*.

<
2

i~<
L2
1

5 I

a} 0 by XL oy X
-~

What is the value of the following?

1lim 2xX-7
.. cosx

*3

a) 0 b) 1 c) =2 d) doesn't exist e) «

Which of the following is an antiderivative of
f(x) = secxtanx?

a) secxtan®x + sec’x b) sec3x + T

3

c) secxtan®x - 7 d) sinxcos®x

e) secx + w/4

Which of the following is an antiderivative of

Fl{x) = __i___
1 +4x?
a) -2l B) In(1+4x?) ¢) arcsin(2x)
8x3
-1

d) arctan(2x) ) ———Te—r0
8(1+4x2)2



21.

22.

23.

24.

25.

26.

To

a)

To

a)

To

a)

ADVANCED TOPICS I

what does the following series converge?

Yesrtar et
1n x b) sin x c) et d) cos x e} «

what does the following series converge?
x> x5 X7
— e 4 A IR 4
* 3! 51 71
ln x b) sin x c) eX d) cos x e) «

what does the following series converge?

x* x?
aio U TR
Tex+oy 37t
In X b} sin X c) e d) cos . X e) «©

What is the value of the following?

a)

sl |
[
o b) 0 c) 1/3  d) 1 ¢) -1/3

The graph of the polar equation r = 1 + cosf is which of the

following?

a) parabola b) circle ¢y 4 leaf rose

d) spiral e) cardiod

The graph of the polar equation r = 8 is which of the
following? ‘

a) parabola b) circle c) 4 leaf rose

d) spiral e) cardiod



27.

28.

29.

30.

At the point (3,5), what is the slope of the line tangent to

the graph
Y = yx%+ 16
ay 3/5 k) 1/5 c) 6/5 dy 5/2 e) 3/2

Determine the unit vector having the same direction as
v = 3i - 4.

a) i - 3 b) 3i - 43 ¢) 3/4 i + 4/5 3
d) 3/5 i - 4/5 7 e) 5i - 5j

Which of the following vectors is orthogonal to
v o= 31 - 29 + k7

a) ~31 + 23 - k b) 31 - 27 ¢) 21 - 33 + X
d) 2i + 4k e) 2i + § - 4k

What is the value of the determinant of the matrix A,

2 1 3
where 4 =13 -1 -2
-2 3 1
a) 11 k) 36 ¢} 0 d) -2 e) 1

31. What is the inverse under muitiplication of matrix B, where

B:[j;]

12 -2 1 -2 -1
a) (1/3)[2 ]] b) (1/3)(1 _2] c) ‘1/3’[-1 _2]
2 - -1 2
a) (1/3)[__1 2]-5-) <1/3)[2 _1]



ADVANCED TOPICS il

32. What i1is the total number of different lists of possible
candidates for the election of 4 officers (President, Vice
President, Secretary, Treasurer) from a club consisting of 12
members?

a) 11,880 b) 24 c) 495 d) 3,960 e} 12,958,400

33. Which one of the following is equivalent to the expression

e wlnx?

a) 1n(x?) b) 1/x c) x7? d) 1/(21inx) e) 1n(2x)

34. Which is equivalent to the expression

]2 —41‘[

a) 3 + 4i by -1 c) 1 d) 7 e) 5
35. The expression [d4cos(240°) + (41i)sin(240°)]? is the same as
a) 1lé6cos(240°) + (L6i)sin(240°)
b) 16cos(120°) + (16i)sin(120°)
c) 8cos(480°) + ( 8i)sin(480°)
d) 8cos(120°) + ( 8i)sin(l120°)
e) 4cos(120°) + ( 4i)sin(120°f

36. If Libya is sending in a bomber to bomb New York City and we have 5
radar sets along the coast, each with probability of 60% of detecting
an enemy piane, find the probability that no radar set detects the
plane and New York City is bombed.

a) (6)° b) 5(4)(6) ¢ (4)° d) 5/50) e) 5(6%.4)



37,

38.

39.

40.

For all A in the domain, to which one of the following is this
expression identical?

l-cos2A
sinzA

a) sin 2a by 1 c) 0 d) sin A e) tan A

The sum of the first 15 terms of the geometric progression,
where the first term is 3 and the fourth term is 24, is

a) o« b) 49,149 c) 98,303

d) 98,301 e) 49,151

A local maximum value for the function y = ¥ - 3% - 3x + 2
will occur for a value of x in the interval:

a)y 0 < x <1 b) 1 < x < 2 c) -1l < x <0

d)y -3 < x < -2 e) 2 < x <3

A window has the shape of a rectangle surmounted by a semicircle. If
the perimeter of the window is 15 feet, find the length of the radius of
the semicircle that will allow the maximum amount of fight to enter
through the window.

a) 5 b) 30/2+mM) c) 15/4 +m) d) 15/(4-7r) e) 30/(4 +T)









