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Luzerne County Council of Teachers of Mathematics
Wilkes University — 1997 Junior Examination

(Section 1)

Directions: Do not use approximations. Simplify all fractions and radicals. Your answer
must be complete to receive credit for the problem.

1) The number 8 is 2% of what number?

1

2) Solve forc: 1 :1 + -
c a b

3)What is the slope of any line perpendicular to the e 2= 3?

4) Solve forx: 4 - 0= 3

5) Determinec so that the point (-1, 3) lies on the linet2cy = 5.

6) In the given trianglen(0QPY =m(ORPS. If RS Q
=12,PQ= 14, andPR= 21, determinS

14
12

R

21

7) DetermineK so that the line with equatign= 4x + K is tangent to the parabola with
equationy = 2x % - x + 1.

8) Ten points are marked on a circle. How many different triangles are there with all three
vertices among the ten marked points?

9) Suppose that tan= ab X where 0 b <aand 0 «x < E. What is sirx?

ac-b 2

10) A square region is changed into a rectangular region by making it one foot wider and

three times as long. If the area of the rectangular region is two square feet larger than the

area of the original square region, what is the side length of the square before it was
changed?
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11) Which of the following most closely approximates an angle of 3 radians in standard
position?

@) (b) (© (d)
12) Solve forx: logyg (X + 2) - logg(x-2) =1

13) The area of a circle inscribed in a regular hexagon & Fo@d the area of the
hexagon.

14) A radiator contains 8 qts of fluid, 40% of which is antifreeze. How much fluid should
be drained and replaced with pure antifreeze in order to obtain a mixture that is 60%
antifreeze?

15) Suppose that a wheel on a car has a radius 36cm. Find the angle (in radians) that the
wheel turns while the car travels 5 meters.

16) Suppos® = (7,5),R = (-2,2), andr = (5,2). Determine the coordinates of a p&int
distinct fromQ, such thahPRTOAQRT.

17) Among 50 freshman business students at a certain uni&3sitibscribe to
Business Week and 32 students subscrilb@ttune. If 12 of the students subscribe to
both magazines, then how many students subscribe to neither magazine?

18) Suppos€E =9, andDE = 16, andAE = BE. DetermineAE C
. . o1
19) If f(x) = -3’ find the inverse functioh™ (x).

20) Findx andy so that both equations are satisfied:

2X X +y
=8and——— =243
X+Y 3%y
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1) Determine the y—intercept of the line with equatior 3y = 7.

2) Given a square with ardaand perimetelP, expres® as a function of.

3) Find the equation of the parabola having (0, 0) at its vertex and the y—axis as its axis of
symmety and passing through point (2, 3).

4) Determine all real values faifor Which;1 <g .

5) Determine all non—zero valuesax$o that the equaticax 2 + 24x + 16 = 0 has exactly
one solution.
C

6) In the given figure)ABCis a right triangle with right angle
atC, andCM is a median of the triangle.
If M(COCAM) = 34°, determine
mM(OACM).

7) A factory offers 100 calculators to a retailer at a price of $20 each. The price per
calculator on the entire order will be reduced 5 cents for each additional calculator over
100. What number of calculators will produce the largest possible sales revenue for the
factory?

8) Find the center and radius of the circle with equation:
X2+ 2+1X+12=1§

9) Below is the graph of the functigr= f(x). For which value(s) ofisf(x) = 1?
1
1
N ? -1 / D l D X

10)Suppose the diameter of a wheel is 6 ft. How many revolutions of the wheel are
required for a point on the rim to go one mile? (Recall 1 mile = 5280 ft.)
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11) log;p 125 equals: (a) 100 lgg1.25 (b) 5 log, 3
(c) 3log25 (d) 3-3logg2 (e) (logg 25)(log o 5)

12) A person invests in a bond that yields 8% interest per year and also invests in a money
market fund that yields 5% interest per year. Suppose the person obtains $576 in
interest for the first year. If the bond investment increases by $100, then by how much
must the money market investment be decreased in order to obtain the same total amount
of interest for the next year?

13) Between 0 andr@inclusive, the functioh(t) = tant has:
(a) 3 roots and is undefined at 2 places.
(b) 2 roots and is undefined at 3 places.
(c) 2 roots and is undefined at 2 places.
(d) 3 roots and is defined everywhere.
(e) no roots and is undefined at 3 places.

f(n)f(n-1)+1

14) Suppose théts a function that(1) =f(2) =f(3) = 1, and(n + 1) = f(n - 2)

for n>3. What is the value d(6)?

15) Solve forx; 10¢1 = 100¢* 2
4 Tt .
16) If tant = 5 and 0 < < -, what is co$?

17) A local pizza shop offers eight different toppings. How many selections of two
different toppings on a pizza are possible?

18) The sum of two numbers is 10; their product is 20. Find the sum of the reciprocals.

19) Suppose ABCD is a trapezoid with AD = 10, CD =rg8Q,JADC) = 30°,m(IBCD) =
45°. Determine the area of the trapezoid ABCD.

A B
10
D 0° 45° c
20) Which expression ingives the valué®bf the following sum?

n
Z(2k+1)=3+5+7+...+(2+1)
KE1

(@)n? (b) n(n + 1) (©)n(n +2)
(d) (0 + D7 (€) h+ 1) +2)



