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Question #1. [3+3+3 points]

(a) Simplify and express the answer with positive exponents only

(3x5y−3)
−2
(xy2)

3

(9x6y−5)
−1

(b) Simplify expression 7
√
20 − 3

√
45 −

√
500 + 5

√
80

(c) Rationalize the denominator and simplify
1 −

√
5

3 +
√
5
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Question #2. [3+3 points] Multiply and simplify

(a) (2x+ 1) (x2 − 3x− 5) − x (x+ 3) (x− 3)

(b)
x2+2x−8
x2−7x+10

· x2−2x−15
x2−16
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Question #3. [3+3+4 points] Solve for x

(a) 3[x− 4(x− 1)] = 2− 4x

(b) 2(1− x2) = x2 + 5x

(c)
x

x+1 + 3
x−2 =

9
x2−x−2
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Question #4. [4+3 points]

(a) If f(x) = 1
x−4

, find f(x+h)−f(x)
h

and simplify.

(b) For what value of k are the following two lines 4x+ky = 5 and 2x−7y = 4 parallel?
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Question #5. [3+3 points] Solve for x

(a)
√
7x+ 8 = x

(b) −1 ≤ 3x+5
4 ≤ 2

6



Question #6. [2+2+3 points] If f(x) =
√
4x+ 1 and g(x) = x2 + 5

(a) Find (f + g)(6)

(b) Find (f ◦ g)(−1)

(c) f−1(x)
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Question #7. [4+3 points]

(a) Sketch the graph of the parabola y = −x2 − 3x− 2 noting the y−intercept, the

x−intercepts, the vertex and the axis of symmetry.

(b) Use the x−intercept and y−intercept to graph the line 5x− 4y = 20 on the

same grid
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Question #8. [2+3+3 points]

Find the inverse of f(x) = 3x+1 and graph both f and f−1 on the following grid.
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Question #9. [4+4 points] Solve the following equations

(a) log3(2x+ 3) + log3(2x− 3) = 3

(b) 32x
2−3 = 22x

2−3
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Question #10. [3+3 points]

(a) Use trigonometric idetnities to find the value of sin(75◦)

(b) Find the central angle of the sector of a circle of a radius 15 cm, if the area of the

sector is 65 cm2

Question #11. [5 points]

Find the values of the 6 trigonometric functions of angle θ in the following right triangle

Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
ZZ

3

4

θ
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Question #12. [4+4+4 points]

(a) Verify the identity:(1 + cot2(x)) sin3(x) csc(x) = 1

(b) Solve the equation 2 cos(x) sin(x) + cos(x) = 0 on the interval: 0 ≤ x ≤ 360◦

(c) Use the fundmental trigonometric identitiy to find the exact value of cos (arcsin(−3
4
))

12



Question #13. [4 points]

Sketch the graph of the following function over an interval of two positive periods:

f(x) = −3 sin (2x)

Question #14. [5 points]

From a window 30 ft above the street, the angle of elevation to the top of the building

across the street is 45◦ and the angle of depression to the base of this building is 15◦.

Find the height of the building across the street.
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ANSWERS

Question #1. (a) y7

x
(b) 15

√
5 (c) 2−

√
5

Question #2. (a) x3 − 5x2 − 4x− 5 (b) x+3
x−4

Question #3.(a) x = 2 (b) x = −2, x = 1/3 (c) x = −3

Question #4.(a) −1
(x+h−4)(x−4)

(b) k = −14

Question #5. (a) x = 8 (b) x ∈ [−3, 1]

Question #6.(a) 46 (b) 5 (c) f−1(x) = 1
4
(x2 − 1)

Question #7.

Question #8. y = log3 x− 1

Question #9. (a) x = 3 (b) x = −
√

5
9
, x =

√
5
9

Question #10. (a)
√
2+

√
6

4
(b) 33.12◦

Question #11. sin θ = 3
5
, cos θ = 4

5
, tan θ = 3

4
, csc θ = 5

3
, sec θ = 5

4
, cot θ = 4

3
.

Question #12. (b) x1 =
π
2
+2πn, x2 =

3π
2
+2πn, x3 =

7π
6
+2πn, x4 =

11π
6
+2πn, n ∈ Z

(c)
√
7
4

Question #13.

Question #14. 142 ft

14


