I_ULEI \I\IE N \JUUINT 1 IVIMZL ] IEIVII_\I IO I IE\JI

Luzerne County Council of Teachers of Mathematics
Wilkes University — 1998 Senior Examination

(Section 1)

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

1) Determine the domain and range of the funcfiorg)(x), where
3
fX) =3 * -2
g(x) =x 2 - 2

2) How manydistinctseven—card hands can be constructed from ten cards labeled 1
through 10 (assume the order of the cards is not relevant)?

3) Solve the equation lggx + 3) + log(x - 5) = 2.

2 _ +2
4) Evaluate lim X7- X .
X=>1x34+22-x-2

5) Express ' as a real number (wheiré = -1).

6) If one of the solutions &k 2 + 3x + k = 0 is -2, then find the other solutions.

7) In the triangle showmYOABC) = m(CDBC). If AB = 16, A
BD = 20, andCD = 10, determin@&C. 16

8) Solve the following inequalit;(%y( < (%)?(

9) Find all real roots of the polynomial equation
4x*-1% 2+ 3=0

10) A circle is circumscribed about a square which has side length of 4. Another circle is
inscribed in the same square. Find the area of the region between the two circles.
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11) Find real numbers andB such that
2x+1 A N B
X2+X_2_X'1 X+ 2

12) The area of a circle can be tripled by increasing the radius by 1 unit. Find the radius of
the circle.

13) If F (x) = seéx + x andF (0) = 1, findF (x).

14) How much pure alcohol must be added to 10 liters of a 20% alcohol mixture to obtain a
mixture that is 50% alcohol?

15) Represent 617 = 0.617617617. . . as a ratio of two positive integers.

16)Find a real numbé¢ so that the ling = x + K is tangent to the parabola with equation
y=2%2-3+ 4.

17) In the triangl&ABC shown,[1BAC= 60°,[1B = 30 °,
BC =12, andAD bisectsIBAC. Find the length of
segmenDC.

B D C

18) Find two consecutive integemnsandn, such tham < logs80 <n.

19)Which of the following isiot true about the graph &t) = 2 sinf - 1£2)?
a) It has no sharp corners.
b) It crosses the horizontal axis more than once.
c) It rises higher and higher tgets larger.
d) It is periodic.
e) It has no vertical asymptotes.

20) Solve the following system of equationsxXandy:
5x-3y=-2
-X + 2y =3



I_ULEI \I\IE N \JUUINT 1 IVIMZL ] IEIVII_\I IO I IE\JI

Luzerne County Council of Teachers of Mathematics
Wilkes University — 1998 Senior Examination

(Section 1)

2

T . +1
1) Simplify the expressmﬁlxi.

- -X
X

2) A certain fungus grows in a circular shape. Its diametertafteeks is 6 - 24 10
te +

inches. Express the area covered by the fungus as a function of time.
3) Givenf(x) = x 2 + 7x, compute and simplifyh(z 0)
f(x + h) - f(x)
h

4) Supposé : [1 - [ is a function such that
1) f(xy) =f(x) +f(y) for all x, y, in
i) f(xty) =f(x) - f(y) for allx, y, in O
If f(2) = 0.69,f(3) = 0.80, and(5) = 0.91, computé(>.).

5)The sum of five consecutive odd integers is 175. Find the median of the five odd integers.

. sinx
6) Evaluate lim——.
X - 00 ex

7) Solve the equation 5 3x- 11 =x.

8) In the figure showrDE ||BC, mMAD) = 3,m(BD) = 2, and A
m(DE) = 4. Findm(BC).

9) What is the domain of the functibn f if f(x) = log; x?

10) Find all complex numbers of the foaw bi, wherea andb are real such that

(@a+bi)>’=3+4
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11) Express the inequalifyx - 6 (1< 2 in the forma < x <b for some constantsandb.

Xx2-x-2

3

12) Find the domain of the functidfx) = .
x3+x2-x+1

13) How many ways are there to place 12 identical balls into 4 distinct urns so that each urn
iS not empty?

14) Find all real numbetssuch thakx 2 - 2kx + 4 = 0 hasio real roots.

15) What is the coefficient of 1’y 2 in the expansion o+ 2y)?%?

16) Which number posses the property that the square of the number is less than the sum
of five times this number and 4?

17) The shortest side of a triangle has length 3. Find the shortest side of a similar triangle
whose area is twice that of the first triangle.

18) In the following picturepdABCis a right A
triangle with right angle &. If AC=5,BC =
12, M is the midpoint oBC, andMD O AB,
then find the length a¥1D. B c

19) The arithmetic mean of two numbarandb is 10 and their geometric mean is 8. Find
a andb.

20) If log,(log.9) = -1, then finct.



