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Advanced Topics

Consider the transformation K:P+>LP + PO of a plane onto itself where
P = (x,y) and PO = (3,~4). The image A' of the vector A = (12,8)

under K is:

a) A' = (6,4) d) A' = (13%,6)
by A' = (9,0) e) A’ = (15,4)
c) A' = (73,2)

A triangle has vertices (6,8), (2,~4) and (~3,8). The area is

a) 40

d) 60v2
b) 40/3

e) none of the above
c} 54

The length of & tangent segment from the point (-8,3) to the

circle whose equation is x2 + y2 - l4x + lOy-+ 10 = 0 1is:

a) 17/2 O 15 i
b 17 e) V353
c) 15/2

The coordinates of the centrold of a triangle with vertices (-4,0), (6,0)

and (3,6) are:

b)  (5/2,3) &) (1,3)
c) (2,2)

Semicircles are drawn on each side of right triangle ABC, with right
angle at C as shown in the figure. x,y,z,m and n are the areas of

the five disjoint reglons as shown. The area 2z of the triangle equals

a) x+y d) x+y+m+n
b) m+n e) y+n D
c) kx+m 4




Advanced Topics

10.

i1,

The length of each chain supporting the seat of a child's swing is 6 feet.
When the swing is at its highest points forward and backward, the angle
30 formed in 27/3 radians. How far does the child travel in one trip

between these high points?

a) 6Y2 feet d) 6T feet
b) 3/3 feet e) 41 feet
e) 3 feet

On what portlon of the interval [0,27] is it always true that sin 8 > cos 67

a) (0,m d) (3n/4,7m/4)
b) (TT/&,STT/!‘) d) ("Tl'/zs'n'fz)
e) (m/2,3m/2)

3x
The period for the function f(x) = sin 3x + cot vy is

a) 2n/3 d) 2w
b) 4m/3 e) 3w
¢ m

2 3
The complete solution set for the equation 2 cos 2x -~ 4 cos 2x = -3 is
a) {n/3 + am} 4) {tn/6 + arn}
b) {*w/3 + 2nr} e) {tn/6 + Zum}

c) {n/6 + nn}

- -1.1
Evaluate: tan[2 cos 1(-é)]. [Note: cos f;) = arc cos C%)].

3
a) 2‘/5 4 'g'/i
b) - 2/2 oy 47
c) - %Jf

A root of x3 - x ~-1=0 1lies between x =1 and x = 2. An initial
approximation to the root of 1.00 is used with Newton's method. The
second approximation by this metheod is

a) 2.00 d) 1.33

b) 1.00 e) 1.50

e) 1/2 + V/5/2
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Approximate /10 to two decimal places using a differential approximation
to the function y = vx with X, = 9 , dx=1.

a) 3.20

d) 3.15
b) 3.17 e) 3.10
c) 3.16
]
The inverse of the matrix J is
1 -
- -3
o [2 1 < ¢)
2/3 1/3
R T d)
~1/3 =2/3
2/3 =-1/3
b) e) does not exist
11/3 -2/3

3
The equation %~ 4+ x - 1 has a real root between

a) =2 and -1
d) 1 and 2

b) ~1 and O
e) has no real roots.

) 0 and 1

. 1 2 =2
The matrix A=12 -1 k is symmetric if and only if
-2 3 1
a) k 1is any real number ) k=3
b) k=2 e) none of the above
¢c) k=~ %%
1 2 =2
Let A={2 -1 k be the coefficient matrix for a system of linear
-2 3 1

equations. The system will not have a unique solution for

a) k=0 d) k=3
b) k=2 ‘E) kg_%;,
e k=1
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Consolidated Industries has come under pressure to eliminate its
discriminatory hiring practices. Company officials have agreed that
during the next five years 60% of their new employees will be females
and 30% will be black. One out of four new employees, though, will be

white males. What percentage of black females is the company committed

to hiring? c) 30%
a) 18% d) 20%
b) 10% e) none of the above

An urn contains 15 chips, numbered 1 through 15. Four are chosen without
repetition. What 1s the probability the second largest chip selected is

a 97
15
s c) 588/(4 )
d) 9!/15!
b /)
_ e) none of the above

In a forthcoming movie, Friday the 13th (VIII), Jason's great-grandson

is a psychotic trying to dismember a group of 8 camp counselors, comprised

of & men and 4 women. In how many orders can he dispatch all the men before

any of the women?

a) 40,320 d) 20,1580
b) 256 e) 96
c) 576

The volume (in cubic units) of the solid generated by rotating about the

y-axis the region A bounded by y = x3, x =2, and y =0 (see figure)

is V& b

64
a) —-—

5 d) 8w

1287
b) =5 e) 16t . .

A
) 2 X
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5, 2
If f(x) = sin (x + 1), then f"'(x). is
5,2
a) cos (x + 1)
d) 10x siné(x2+ i) cosa(x2 + 1)

b) 2% coss(x2 + 1) 4, 2 2
e) 10x sin (x + 1) cos(x” + 1)

¢) 10x cosa(x2+ 1)

The focus and directrix, respectively, of the parabola

2
yo =4y - 12% -~ 8 = 0

are
-1,2 dx =2

a) ( ) and x & ("%-0) and y = 0

b 2,2 d = ~4

) ) and x e) (-1,2) and x = 0

¢} (~1,2) and y = 2

I (In x)2 dx = 2

e} x(lnx) - 2xlnx+ C

a) -35 + C d) =(ln x)z - 2x Inx + 22+ C

x (1n 3>

e —_—=— 4+ C
b)) =x(In x)2 + C ) 3

Points A,B,C are fixed points on a circle with center 0 and radius 1.
As shown in the figure, OC is a radius perpendicular to the diameter AB.
Points X,Y are variable points, with Y on the arc between C and B

and with XY perpendicular to AB at point X,

What is the length of XY when the area of triangle AXY is a maximum?

a) %
Y k4

bB) 1

2
c) l%i

- X B % B
o B
e) V2
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A box with an open top is tc be made from a square pilece of tin by‘
cutting squares from each cornmer and turning up the edgeé. If the
maximum volume is achieved when squares with edges of 3 % inches are

cut from each corner, then the edges of the original square piece of tin
are ¢} 20 inches

a) 10 inches 4) 25 inches

;b) 15 inches e) 30 inches

The points on the graph of x2 + y2 =x + y + % at which the slope of

the tangent line is -2 are

a) (- %—,1) and 0)

1
-5

, , dH (- %,0) and (%,1)
b) (5,1) and "2",0)

3 3
1 3 e) (0,2 and 65,1)
c) (- ':'Z': 1) and (=

52 0)

Evaluate the definite integral

2
J X +22 dx
1 Ix
a) ~%—1:12+1 )
d}) = (In 2 + 1)
b) 6 1n 4 3
e) none of the above
c) 11
e
J In x a
* 1
1 -
c) 5
1
a) 3 e
b) 1 e) e2
2 .
2
flx - 1ldx =
-1 c) %;
8
a) 0 4 3
1 19
b 3 & 3
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Determine m so that the region above the line y = mx and below the

2
parabola y = 2x - x has an area of 36 sq. units,

a) m=2

d) m= -4
B m=0

e) none of the above
c) m= =2

At midnight a truck travelling east at 80 ft/sec 1is in the middle of

an intersection. At that moment a police car, travelling north towards
the intersection at 60 ft/sec, is 240 ft. south of the intersection.
The police car trains its spotlight on the truck. How fast is the
spotlight revolving 2 seconds later?

a) -3 rad/sec | 12

5 d) ST rad/sec

25
b) O rad/sec
3 e} 2 radfsec
¢) = rad/sec

5
X
-1
If f(x) = I —wl——g dt then £ “(x) =
1+t

0

a) tan x
d) sin x

k) arctan x
e) arcsin x

¢} tanh x

2
The function £{x) = x -4 iz not continuous

a) at x =4

b at x = 2

c) at x = -2
x2 4
For the function f(x) = ST s Tim  £(x)
XFC
a) does not exist at c = 4 d) does not exist at ¢ = -2
b) exists everywhere e) does not exist at ¢ = 0
¢) does not exist at ¢ = 2
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The value of the function f(x) = E;ﬁimg at x = =2
a) 1s =4

d) is 1
b) 1is 4

e} does not exist
c) dis 0
Find: lim Jﬁl

x+5 ¢) -1

a) 0 d) does not exist
b) 1 e) none of the above
The derivative of f(x) = sinzx is
a) sin 2x

d) sin x
b) coszx

2 e) none of these
¢) tan x
2 + 4
An oblique asymptote to the curve of y = E;mlmi is
a) x = =2
d) =x + 2
b) y=x - 2 v
e x =+ 24

¢) y =28 )
For a function f(x), 1if f£f'(-2) = 8 then
a) flx) = x2 + 8
b)Y f(x) = sin 2x
¢c) x = =2 1s a eritical point of £{x)
d) the function is continuous at x = -2
e} the slope of a tangent to the curve at x = =2 15 -4

Suppose a baseball pitcher has a 50% chance of throwing a strike on any

given pitch. If the batter never swings, what is the probability he

strikes oyt
21/32
2 2 d) 3/8
b) 21/64
) / e} 2/3
c) 1/2



