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Advanced Topics
1. A subset is chosen at random from a set of 12 elements, each subset
being equally likely. What is the probability that the number of

elements in the subset is odd?

a) 5/11

b) 2147/4096
¢y 1/2

d) 2149/4096
e) 6/11

2. What is the area of the region 0AB? Curve 0A is v = xz, point A

is (3,9) and point B is (3,0). |
a) 9 A
by 27/2°¢
&) 27
d) 9 m/4 of B
e) 27 - 94 |
3. What is 1lim tan (2x)
x> U X
a)y l/4 | d)y 2
b) 1/2 | &) w
c) 1 |

i

4, The system of linear equations 4x + 2y + 3z has exactly

3x + 3y + 4z

i

x + 5y + 6z =
how many‘solutions?
a) None . d) Three
b) One e) Four

c) Two



Advanced Topics

What is the wvalue of % in the solution of

the equations 2x + 3y + 4z =1
3x + 4y + 5z = 1
4x + 5y + 6z = 1
a) -2
by -1
c) O
d) 1
e) All values of x are possible,.
Evaludte thq'dgtermindﬁt”' g g 2
_ _ 1 5 6
a) O‘
b) 10
c) 63
d) 125
e) 250
Let r, s, t and u be the roots of x4 - 10x3 + 35x2 - 50x + 25 =0
Evaluate r2 + sz,+ t2 + uz.
ay 15 , d) 35
by 25 e) 50
c) 30 |

2

Let r, s and t be the roots of x> + 2% + 3x + 4= 0. Let A, B

and C be such that the roots of x3 + sz + Bx + C = 0 are

r-2,s-2andt - 2. Then B

a) -5 ' d) 31
b) -1 e) 34
¢y 23



10.

11.

12.

Advanced Topics

What is the sum of the roots of the equation vx - 1 = x - 7

a)
b)
c)
d)
e)

If

a)
b)

9

d)
e)

For

B and C are sets such that |Al = 9, {BI|.
JAUCH =12, IBUC) =11, [AUB U C/

a)
b)
c)
d)
e)

5
7
10
15
50
3x% - 6% - 1

A

B

+ c then B

(x - 1) (x2 - 1)

(x - 1)2

(x - 1) x + 1

a set A, let |A| denote the number of elements in A, If A,

0
1
2
3

4

7, ICl =7, lAUB| =13
15, what is A0 B QO CJ

A group of 8 people is to be divided into two committees of three

and six members respectively.

The chairman of the group is to

4

i

serve on both committees and is the only member who serves on both

committees. In how many ways can the committee assignments be
made?

a) 19 - - d) 42

b) 21 ' e) 84



13.

14.

15.

16.

Advanced Topics
1

Let A be the matrix [92 J ; let T denote the identity matrix.

2

What is the value of % such that A + xA + 21 = 0,

a)

b)

c)
d)
e)

Let A denote an invertible 2 x 2 matrix and let A~

If

a)

1)

c)

-2
-1
0
1

2

1 . .
be its inverse,.

i

e

A [1 O] NG , which of the following must be true?

0 -1
a+d=0 d) ,P -c =20
ad + be = -1 e) a=1
b+c=20

Let f(x) be a function of one variable and define the function

g(u,v) = f(u - v). Then for all u, v

a)
b)
c)
d)
e)

If

0

]

g(u,v) - g(v,u)
glu,v) + g(v,u) =0

2g(u,v) =0
g(u,u) > 0
g(u,v) = 0

x and z are positive integers such that x2 + 900 = z2, then a

possible value of x + z is

a)
b)
c)

18 dy 50
36 e) 75
45
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18.

19.

20.

The
What
a)
b)
c)

d)
e)

Advanced Topics

!

curves x2 + vy = 10 and x + y = 8 intersect in two points.
is the distance between these points?

3

3/2

6

9

18

From a point within a triangle, line segments are drawn to the

vert

ices. A necessary and sufficient condition that the three

triangles thus found have equal areas is that the point be

a)
b)
c)
d)
e)

the center of the inscribed circle

the center of the circumscribed circle
the intersection of the altitudes

the intersection of the medians

the center of the nine-point circle

Triangle ABC is formed by three tangents to circle 0 and{CAB =

Angl
a)
b)
c)
d)

e BOC = 7
70°

2 2
e) -1
,~10(2 /2 g
27 2
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Advanced Topies
The nine entries of the 3 x 3 matrix A consist of thfee 1's and
six 0's placed at random. What is the probability that

determinant (A) > 07

a) 1/28

b) 3/28

c) 255/512
dy 1/2

e) 1

3. What

A particle moves with velocity 1 + 4t from t = 1 to t

is the total distance travelled?

a) 4 d) 18
b) 8 ey 21
c) 13

- The median of the set of numbers 35, 40, 45, 50, 60, 90, 100 is

a)y 35
b) 50
c) 60
d) 67.5
e) 100

The line 2 is tangent to the curve y = 2/1 + x at the point‘(3,4).

What is the y intercept of this line?

‘a) ~-11/2
b) 1/2
a) 5/;
d) 3
e) 4



25.

26.

27,

28,

A ray of light travels downward along the line x = 3 until it hits

a mirror with equation v = 4x

Advanced Topics

2 _ 1. The ray is reflected from

this mirror; where does it cross the y-axis?

d) 2
e) 3

Let a and b be positive real numbers. The inequality

< (3a + 2B)/5 is valid whenever

All positive a,b

a) -1

b) O

c)y 1
'a3/5b2/5

a)

b) a >

¢) a =

dy a <

e) a =

A point

b
b
b
b=20

a moves so that its distance from the line y = 2x + 3 {isg

three times its distance from the voint (2,13). What is the

curve followed by the point a?

a) Straight line d) Hyperbola

b) Circle . e) Parabola

c) Ellipse

The line segment MN is tangent to the circle x2 +'y2 = 25 at
point M and the circle x° - 24x + y2 = 153 at point N, A

possible value for the length of MN is

a)
b)
c)
d)
e)

FEE

pord

co
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What is a wvalue of ¢ such that the parabola vy = x2

to the circle x2 + y2 = 17
a) =20
b) -5
c) =2

d)
e)

Advanced Topics

+ ¢ 1s tangent

-5/4
0

Car A starts at the point (-10,0) and moves in the positive

direction along the x-axis with constant speed 4.

At the same time

Car B starts at the point (0,-10) and moves in the positive direction

along the y-axis with constant speed 3.

the distance between the cars?

ay 1

b) 2

c) 5/2

COs X - cos X -

tan x + sec x tan x - sec x
a) =2

b) -1

c) O

The equation 4x2 + 2xy + 4y2 =
a) point

b) circle

c) ellipse

d) hyperbola

e) parabola

d)
e)

d)
e)

What is the minimum wvalue of

14/5

10/3

describes a(n)



Advanced Topics

-

+ 1 as n increases
an

+
=
+

The limit of the sum 1 +
3

O [
+

]

~d

loe]

H

without limit 1is

a) 4/9
b) 1/2
c) 2/3
d 1
e) 3

A 25 foot ladder is placed against a vertical wall of a building.
The foot of the ladder is 7 feet from the building., If the top

of the ladder slips 4 feet, the base of the ladder will move
7

a) 4 feet d) 9 feet
b) 5 feet - e) 13 feet
c) 8 feet

Which of the following is largest?

, 69

a)

by 40
c) (é%):
o 63

ey 2 @3)

The area of the base of a rectangular box is 2 inz; the area of the

front is 4 inz; and the area of the side is 8 inz. What is the

volume?

a) 4 in> d) 32 in°

b) 8 in° e) 64 in>
.3

¢) 16 in

10
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Advanced Topics
A regular octagon is inscribed in a circle of radius 1. What is

the area of the octagon?

a) v2/2 d) 4/2
b) V7 e) 2m/2
¢y 2V2

‘What is the distance from the point (5,10) to the line

3x + 4y - 5 = 07

a) 7 | ~d) 10
b) 8 e) 11
c) 9
1 =
73T
ay 234
py 2273 _ ol/3 4y
o) 2273 4213 1
dy 2273 4 o3 4
ey 22/3 _ 4173 4y

Let P be the point (1,4) and Q the point (4,3). Point R is chosen

on the x-axis so that PR + RQ is minimum.
Which of the following is true?
a) [ PRO >/ QRS
b) [.PRO = L QRS

¢) [ PRO > [QRS ////”

11






