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• Print your name and ID in the provided space.

• This exam contains 11 pages (including this cover page) and 17 prob-

lems. Check to see if any pages are missing.

• Answer the questions in the spaces provided on the question sheets.

If you run out of room for an answer, continue on the back of the

page, and please indicate that you have done so.

• Show all your steps and justify your answers.

• You are only permitted to use the Sharp EL-531** calculator.

• This examination booklet must be returned intact.

• Good luck!
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1. (5 points) Simplify the expression and write the answer with positive exponents only.

(−3x3y2z)2(−z−2)3

(x−3y4)−2

2. (5 points) Rationalize the denominator and simplify your answer
3 +

√
3

3−
√
3
.
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3. (5 points) Perform the following long division:
2x3 + 5x2 + 9

x+ 3

4. (5 points) Simplify as much as possible
2x2 + 3x+ 1

x2 + 4x+ 3
÷ 4x2 − 1

x2 + 5x+ 6
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5. (5 points) Simplify as much as possible

1

x+ 2
− 1

x+ 1
1

x+ 1

6. (4 points) The width of a rectangular lawn is 48 m less than the length. Find the dimensions of the

lawn if its area is 2025 m2;
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7. (4 points) Solve for x
√
3x+ 1 = 1−

√
x.

8. (5 points) Graph the following piecewise defined function. State the domain and the range.

f(x) =

x+ 1 if x < 1

log2 x if x > 1
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9. Let f(x) =
2

x+ 3
, g(x) = 2x2 + 5x and h(x) =

x+ 2√
x− 1

.

(a) (4 points) Calculate 5h(2) · f(1) + 2g(−1)

(b) (4 points) Find the domain of h(x) .Write your answer using the solution graph and the interval

notation.

(c) (4 points) Find (g ◦ f)(x) and simplify your answer as much as possible.

(d) (4 points) Find the inverse function of f(x), that is f−1(x).
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10. (a) (4 points) Find the intersection(s) of the graphs y = x− 1 and y = x2 − 4x+ 3.

(b) (4 points) Sketch the graphs of y = x−1 and y = x2−4x+3. Find the vertex and the intercepts

of the parabola and clearly show them on the graph.
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11. Solve each equation

(a) (4 points) 85x = 53x+1

(b) (4 points) log4 (x+ 2) + log4 (x+ 8) = 2

(c) (4 points) 2 lnx− ln (x− 4) = ln (x+ 5)
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12. (5 points) Find the exact value of sin(θ) and tan(θ), if cos(θ) = 3
5
and cot(θ) < 0.

13. (5 points) Solve triangle ABC given ∠A = 28◦,∠B = 41◦ and c = 15. Approximate your answers to

two decimal places.
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14. (4 points) State the amplitude and the period of the function y = −3sin(4x), then graph it for one

period.

15. (4 points) Verify the identity: cot (x) · sin (2x) = 1 + cos (2x)
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16. (4 points) Solve the equation 2sin (x)−
√
3 = 0 in the interval [0, 2π).

17. (4 points) Find the angle in degrees between vectors −→u = (1,−2) and −→v = (2, 3) Approximate your

answer to two decimal places.
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