
Name: 7/27/2016
Math 195-1XD Final Exam

Directions Answer all questions in the space provided. Show all work and box your final answers. Answers
with no work shown will not receive full credit. Answers do not need to be simplified unless specifically stated.
Good luck!

1. (a) Simplify the following expression and eliminate any negative exponents.(
2a−1b

a2b−3

)−3

(b) Perform the division and simplify.

x+ 3

4x2 − 9
÷ x2 + 7x+ 12

2x2 + 7x− 15

(c) Perform the addition/subtraction and simplify.

1

x+ 1
− 2

(x+ 1)2
+

3

x2 − 1



2. (a) Use log laws to expand the expression log

(
x

√
y

z

)

(b) Compute ln

(
1√
e

)

(c) Suppose a 72 gram sample of radioactive material takes 80 years to decay to 60 grams. Assuming
exponential decay, how long would it take for the sample to decay to 50 grams?
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3. Solve the following equations.

(a)
1

x− 1
+

1

x+ 2
=

5

4

(b) 1 + e4x+1 = 20

(c) log2 x+ log2(x− 3) = 2
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4. (a) Find the center and radius of the circle with the following equaltion.

x2 + y2 − 3x+ 8y +
9

4
= 0

(b) Solve the following inequality and express the solution using interval notation.

|3x− 5| ≥ 2

Page 4



5. Consider the following functions.

f(x) = x2 − 7x+ 11, g(x) =
1

x+ 1
, s(x) =

√
x− 3

(a) Find
f(a+ h)− f(a)

h
.

(b) Find (g ◦ f)(x) and state its domain.

(c) Find (s ◦ g)(x) and state its domain.
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6. Sketch the graph of the following polynomial on the coordinate plane below. Label all x-intercepts and
y-intercepts. Be sure that it is clear on which intervals the function is positive/negative, and what the
end behavior is.

p(x) = −x2(x+ 3)(x− 6)
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7. Sketch the graph of the following rational function on the coordinate plane below. Label all x-intercepts
and y-intercepts. Be sure that it is clear on which intervals the function is positive/negative, and label
all vertical/horizontal asymptotes with their equations.

r(x) =
2x2 − 14x+ 12

x2 + x− 6
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8. (a) Give an equation for the line that is perpendicular to 4x + 2y = 1 and passes through the point
(−3, 5).

(b) Given f(x) =
4− 7x

1− 3x
, find f−1(x).
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9. Sketch the graph of the following exponential function on the coordinate plane below. Label all x-
intercepts and y-intercepts, and two additional points. Label all vertical/horizontal asymptotes with
their equations.

f(x) = 4−
(

1

2

)x−2
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10. (a) Convert 300◦ to radians.

(b) Convert
2π

5
radians to degrees.

(c) Find the exact value of cos(7π/6).

(d) Find the exact value of sin−1(sin(3π/2)).
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11. Consider the function f(x) = −4 cos

(
3

2
(x+ π/3)

)
.

(a) What is the amplitude of f?

(b) What is the period of f?

(c) Sketch the graph of f .
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12. (a) Find the minimum/maximum value of the following quadratic function, and state whether it is a
minimum or maximum value.

q(x) = −2x2 + 4x− 11

(b) Factor the following expression completely.

12x5 + 12x4 − 27x3 − 27x2
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