Name Final Exam- MA 107-003 Spring 2009, Apr 29: 1-4PM
(Put your name on both the problem sheet and your answer sheets)

Answer following questions. Show ALL OF YOUR WORK to get full credit.

1. Find the vertex of the graph of the quadratic function f(z) = 22? — 4z + 3.

2. List all possible rational zeroes of f(z) = 2% — 222 — 3. Find the quotient and remainder if f(z) is
divided by (z — 1), ie, if we write f(x) = ¢(z) - (z — 1) + r(z), find ¢(z) and r(x) in the expression.

3. Factor completely: z%(x — 8)% + z%(z — 8)2.

4. If f(x) = 2z - 22, find the difference quotient of f(z) : ﬂﬂ%ﬂ’“—)

5. Find the inverse function g~(z) of the one-to-one function g(z) = z? — 3,2 > 0.

(Note g7'(z) # &)

6. Given the polynomial f(x) = z3(z — 2)?(z - 4). Find the degree, leading coefficient, end behavior.
all zeros and their multiplicity, and touches/crosses the x-axis. Then use this information to sketch the
graph of the function. '

7. For the rational function R(z) = f:—ii:———:g find the vertical and horizontal asymptotes and the
z-intercept(s) of the function.

8. If $21,000 is invested at an interest rate of 8% per annum compounded quarterly, find the value in
the account after 10 years.

9. Write log E%Z in expanded form.

10. Solve for x:

a. log(3—z)=2;
b. logg(z — 1) + logg(z) = 1;
c. ¥ =T

11. Use special triangles to find exact values of sin?(45°) + cot(30°).

12. Find the exact value of each of the remaining trig functions if cos(6) = —% and § is in Quadrant II.

13. Find the reference angles for: a. § = 550°; b. § = —130°.

14. Solve the inequality f(z) = ¥ < 0.

Bonus. Let f(z) be a comnplex polynomial of degree 5 with real coefficients. We know it has three
zeros: 1,3¢,2 + ¢. Find the rest of its zeros.

15. A wire 90 feet long is attached to the top of a radio transmission tower, making an angle of 25°
with the ground. How high is the tower?



Formulas you might use

Quadratic formula for quadratic equation:

—-b+ V2 — dac

. b2 —4
0 +br+c=0=z= = %% (if 8 — dac > 0)

Log Identities: (z,a,b, M and N are all positive numbers. y and r are real numbers)

y=log,(z) ®a’ =2
log,(MN) = log,(M) + log,(N)

M
lo&z(ﬁ) = loga(Al) - logn(N)

log,(M") =7 - log, (M)
log, (M} = %—é’%

Trig Identities

tan(9) -cot(6) = 1 (tan(t) = i, €otlf) = o)
mwymm=umw=a§y“@=%@ﬂ
cse(f) - sin(8) = 1 (csc(f) = ;ﬁ sin(f) = ;ﬁ)
tan(@) = 220 cor(o) - 2

sin?(8) + cos?(f) = 1
tan?(8) + 1 = sec*(6)
cot?(8) + 1 = csc?(8)
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