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CHALLENGE EXAM

In order to determine the number of diagonals in a convex n-gon
a student calculates the combination of n things (vertices)
taken two at a time. She finds, however, that this calculation
exceeds the actual number of diagonals in all cases by:

2 {b) n! {c) 2n {d) n (e) n{n-3)
: 2

In the figure at the right assume
that circle A is immovable and that
circle B can roll around the
circumference of A. If the radius
of circle B is half that of A and it
makes one trip around circle A
returning to its original position,
how many rotations will it make?

LT U NG

3zrd 2

2

The semicircles S1 and S2 each have radius 1 and centers at the

points  (~2,0) and (2,0), respectively, (See Tigure bhelow,) There is
€y

a unique line PQ that is tangent to S, at P and is tangent to 82

1
at Q. :r

- " .\‘82 - X

The coordinates of the point Q are
(a) (V3/2,3/2) (b)  (1,/3) (c)y (¥3,1)
(dy (3/2,V3/2) (e) (3/2,V3)



CHALLENGE EXAM

4. A basketball tournament has eight teams and a team 1s out of the
tournament if it loses two games, The minimum number of games needed
to determine a winner is

(a) 11 (b) 12 {(¢) 13 (d)y 14 (e} 15
5. 1f y o= (e2x - e—zx)/Z then x =
(a) %—ﬁn(y + Vyd LT {(b) %—En(y -YEE D) (o) %ﬂﬂ(y +/y7 D)
(d) Enly + Vy2 - 1) (e) &nly - /y7+ 1)

6. Given F/(a} exists, which of the following are true?

! _ F(h)~F(a

1) Flo)=lim FO=FE
. Fla)~F(a~h
2) Fl(a)=lim Flel=flach)

3) Fl(a)= lim Zlet2)-F(e
h—0
T Flat+eH}--F(a+h)
4) F'la)=1
) F(a) = Jim J;
Fla+h)—Fla

) Fla)= Jim  Elh)s
a) Only (1) is TRUE

b) Only (1) and (2) are TRUE
¢) Only (1) and (4) are ThUE
d) All are TRUE

e} Only (2) and (3) are TRUE

7.+ An isosceles triangle is inscribed in a circle of radius r. If the apex angle, 8, is restricted

by 0 < 8 < #x/2, the largest value of the perimeter is;
a) 3r
b} 3./3r
¢} 2(1+2)r
d) 4r
e) V2(1+/3)r
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CHALLENGE EXAM

Line segment AB has length 16 inches and is tangent to the
circle centered at D whose diameter is

12 inches. The point of tangency C is # £ F_B
the midpoint of AB,and FE is parallel
CD. Find the length of FB.

10/ @ o >
12/5 (e) 16/5

. Three of four vertices of a parallelogram are at (-1,1), (2,-3/2)

and (4,3) and the fourth is diagonally opposite (2,-3/2)
Find the coordinates of the fourth vertex.

gi';iféf) (d) (1/2,-39/8)

(2,3/2) {e) (1/2,35/8)

In the fiqgure at the right, ABC is a right

triangle and the circle centered at A is

tangent to the hypotenuse BC. Find the A 2
radius of the circle if AB = 2 and AC = 1.

2/N5

1 (e)‘Jg d

For the system of 1inear eguations 3x + 4y - bz = 17  to have the solution
ax - ay + az = -4
‘ bx - 3y + az = -7

(1,2,-3), the values of a and b should ‘be, respectively,

(a) 0Oand 0 (b) -2 and -1 (c) 1and 3 (d) 1 and 2 (e) 1 and -5

If Sn is a convergent infinite sequence such that § = %—S + 1

n+l n

for all positive integers n, then 1im §
Niw N

(a) 0O (b) 1/2 (c) 1 (dy 3/2 {e) 2
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13. Which one of the following is a focus of the ellipse

2 2
16 36

(a) (2(1+y5),0)

(b) (0,-2(1+V5))

(c) (2(1+y5) -2 (1+V5)
(@) (245,-25)

(e} (0,-2B)

14, If £BCA is a right angle, and M is the midpoint of side AR,
and the measure of £ CBA is 21°, then the measure of £BMC is:

(a) 90° | | B
(b) 69°
(c) 103° | M
(d) 138° '
(ey 42°
4 ¢

15. rThe (perpendicular) distance between the lines y=x+1 and y=x is:
(a) 1

(d) yz2/2
(o) 2 =
(e) {3/2

(c) 1/2

16, The two squares in the figure at the right -
each have side length 12 and are placed so E J
that a corner of one lies at the center of
the other. Find the area of gquadrilateral "

~EJCK if the length of BJ = 3, P K

{a) 32 (b) 48 {c) 36 (d) 24 (e) 42 #
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CHALLENGE EXAM

In the figure m{<A)=m(£E)=m(LDCB)=90°. o
AE = 6", AB = 12" and m CBD)=m{£CDE)}=45",

What is the area of the figure ABCDE?

72
36
63
18
64

sguare inches
sguare inches : c
square inches

square inches
square inches

!
!
[
f
[
|
E b

18 The ordered pair form of the complex number z = x -+ yi ds (=,y).
If 2z =1+ 4, then the ordered pair form of (3z-1)/(z-1) is

19,

(

20,

- 21.

22,

a) (-2,3)  (B) (-3,2)  (e) (1.1) (d)  (3,-2)  (e) (w,»)

{a 4 b1y =14 ¢~11~1  oxpressed as a single fraction without negative
exponents is .

bc
ac + be a+ b+ c (c) a
(a) et At D (b) B be + ac + ab
1 1 4 ac + be
(d) a+ b+ c (e) a+b

If 1/x = V2 + V2 , then which of the following is true?

(a) 2+ x2 = 1/2%2 (b) (2x2- 1)/x%2 = V2 (e) x = 1/(/2 + ¥3)
(d) 2x% - 4x2 4+ 1 = ¢ (e) 2x* + 4x2 +1 =0

What is the largest positive value of ' k for which the graph of
vy o= 4x? + 2kx + 9 lies on or above the x;axis?

(a) 2 (b) 4 (¢c) 6 (d) 10 o (e) 12

If P and Q are points in the plane with polar coordinates (-l,n/4)
and (3,-w/4), respectively, then the distance between P and Q 1is

(a) V10 (b)  Yebdw /4 (¢) VeiinZ J4 (d)y V256+m2 /4 (e) 4



CHALLENGE EXAM

23.  The radius, r, of a right circular cone is increasing at a rate of 8 cm/min while its
height h is decreasing at a rate of 15 cm/min. At the instant when r = 50 cm and A = 50

cm, the volume is:

a) Increasing at a rate of 2500 rem fmin,
b) Decreasing at a rate of 2500 wem? fmin,
¢) Decreasing at a rate of 7500 wem® fmin.
d) Decreasing at a rate of 7500 rem? /min.

e) Unchanging.

1.
— if |z} > ¢
24, For c>0,f(z) = ||

a+ bz if |z| < ¢

If f'(c) exists then:

a) a=cand b= =1

— 2 R
b} a—-;;andb—-—t;,,l
c) a= 2 and b = =L

m-%an -—g;g
d) az%andbm%

e) @ and b cannot be uniquely determined

25, lim (cosz)tns =
a) 1
b) 0
¢) oo
d) -1
) §
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26. The curve drawn in the figure is the function f(z) = Az® 4+ Bz + C. Let D =

B? — 4AC, then \,‘N.F (x)

a) A>0, B>0, C>»0, D<0

b) A>0, B<0, C<0, D>0

¢ A<0, B>0, C>0, D>0

d A>0, B<0, C>0, D<0

e) A<0, B>0, C<0, D>0
27.  The slope of the normal line to the curve v = In[cos?3z] at the point (0,0) is

a) 0

b) -6

c) é

d) -4

e) Undefined

28. How many terms are there in the expansion of {a + b+ ¢ + d)¥?

a) 4

b) 6




CHALLENGE EXAM

29. Find the polynomial f(z) of the fourth degree such that
f(0) = f(1) =1, ff(o) = f”(O), fm(l) = 54

a) 4zt — 42%+1
b} —zf 423 41
e) 5zt — 523 41
d) 3z%-3z%+1

e) 3z%-32%41

30. Given two roots of the equation 2z + &% 4 522 + 4z ~ 12 = O are purely imaginary

numbers. The other two roots must satisly the equation

a}) 20t —z-4=0
b) 2z%-2c+1=0
c) 222 +2-3=0
d) 22°+3z-2=0

e) 22%43z-1=0
31. The point on the graph of the function f(z) = v/8z which is nearest (3,0) is

a) (0,0)
b) (1,2v2)
) (2
d) (§1)
e) (§,2v7)
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32, _lim (24 Va?+3z) =

z—00
a) ~3
b) &
c) 0
d) oo

e) —oo

33. The region bounded by the curve y = In(z), the z axis, and the line z = €? is revolved

about the y axis. The volume of the solid generated is

a) 2met

b) %'n’e“
c) Z(3e!+1)
d) 2x(e* - 3)

e) 0

34, What is the slope m of the line tangent to the curve 2% + 242 + 4o — 8y = 24 at the

point where the curve crosses the positive y-axis?

a) m=.2/3
b) = -1/4
c) m =-3/2

d) slope undefined
e) 1/2
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35. If A and B are square matrices of order n and X! denotes the transpose of matrix X
then (AB)! is
a) AlB!
b) BfA
c) $(A'B+ ABY)
d) $(AB+ BA)t
e) (BA)!
36, If three equal circles are tangent to each other, each to each, and

enclose a space between the three areas equal to 200 ftz, find the

radius of each circle.
a) 322.7 ft.

b) | 498.06 ft.

c) V200 ft.

d) 413.66 ft.

e) 512.4 ft.

37. A man sold a coat for $144. The number of dollars the coat cost was

the same as the number of percent profit. What did the coat cost?

a) S80
by $72
cy $102
d) $52
e}y §70

10
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4 cirele is 330 inches in diameter. How many points may be placed
within this circle such that no two points shall be within 16 inches
of each other, and no point within 5 inches of the clrcumference of
the circle?

a) 328 points

b) 255 points

c) 620 points

d) 441 points

e) 367 points

I am now twice as old as you vere when I was your age. When you are

as old as I am now, the sum of our ages will be 100. What is your

age?

a) 45

h) 1
24 7

c) 2
66 3

d) 1
33 3

e) 40

Johnson’s ecat went up a tree,
which was sixty feet and three;
Every day she climbed eleven,
Every night she came down seven.
Tell me, if she did not drop,

When her paws would touch the top.

a) 8 days d) i9 days
b) 10 days e) 5 days
c) 14 days

11












