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and will adhere to the principles of academic integrity while writing this exam.
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• This exam contains 15 pages (including this cover
page) and 17 problems. 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.

• Give the work in full; – unless otherwise stated,
reduce each answer to its simplest, exact form; –
and write and arrange your solutions in a legible
and orderly manner.

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

• Good luck!
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1. (4 marks) Simplify, expressing your answer in terms of positive exponents only.

�
2x2y−3z3

4−1x−5y2z

�−4

.

2. (4 marks) Divide by long division to find the quotient and the remainder:

3x3 −2x2 +4x−1
x+2

Answer:

Answer:
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3. (5 marks) Express as a single fraction in simplest form:

x2 −8x+15
x2 +3x−28

÷ x2 −9
x2 +7x

4. (4 marks) Rationalize and simplify:
114

8−
√

7

Answer:

Answer:
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5. Solve for x and express your answer in simplest form:

(a) (4 marks)
x

x+1
− 1

x−2
= 1

(b) (4 marks)
√

2x+9 = x−3

Answer:

Answer:
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(c) (4 marks) log(20x)− log(3x−1) = 1

(d) (4 marks) 492x−1 =

�
1
7

�x−3

.

Answer:

Answer:
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6. (5 marks) Find the equation of the circle whose diameter has endpoints A(5,7) and B(−3,1).

Answer:
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7. Consider the functions f (x) = x2 −5x+4 and g(x) =−2x+4.

(a) (3 marks) Find the x and y coordinates of the points of intersection between the graphs of f (x) and g(x);

(b) (3 marks) find the x and y intercepts and the vertex of the graph of f (x) = x2 −5x+4;

Answer:

Answer:
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(c) (2 marks) find the x and the y intercept of g(x) =−2x+4;

(d) (2 marks) Sketch the graphs of f (x) = x2−5x+4 and g(x) =−2x+4 on the grid below, showing clearly
the points found in a), b), c).

Answer:



201-015-RE S01-02 - Final Examination Page 9 of 15 May 28, 2024

8. (5 marks) Sketch on the grid below the graph of the function f (x) defined as:

f (x) =





x i f x <−2
4− x2 i f −2 ≤ x ≤ 2√

x−2 i f x > 2
.

and state its domain and range.

Answer:
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9. (a) (3 marks) State the domain of f (x) =
3x+5
x2 −64

.

(b) (4 marks) Consider f (x) = 3x+5 and g(x) = 2x−1. Find ( f ◦g)(x) and simplify it.

(c) (4 marks) Consider the function f (x) = 3x+2
x−1 . Find and simplify f−1(x).

Answer:

Answer:

Answer:
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10. (4 marks) Sketch the graph of the function f (x) = log3 (x)−1 and state its asymptote, domain and range.

11. (4 marks) Sketch the graph of the function f (x) =−2sin(3x) in the first period.

Answer:
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12. (6 marks) During her shift, a pilot flies from the Columbus to Atlanta, a distance of 448 miles, and then on to
Phoenix, a distance of 1583 miles. From Phoenix, she returns home to Columbus, a distance of 1667 miles.
Determine the angles of the triangle created by her flight path. Provide your answer with three decimals.

13. (4 marks) Two disks have the same center. The first disk has radius r1 = 10cm while the second has radius
r2 = 13cm. Find the area of the shaded region, knowing that the angle at the center is θ = 60o. Provide your
answer with three decimals.

θ = 60o

Answer:

Answer:
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14. (5 marks) Consider the angle θ = 135o. Find the reference angle θR and use it to find the exact value of tanθ .

15. (5 marks) Verify the following trigonometric identity:

sin2(x)− cos2(x)sin2(x) =
1

csc4(x)

Answer:

Answer:
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16. (5 marks) Find all the solutions of the following trigonometric equation in the interval [0,2π):

2cos(x)sin(x)− sin(x) = 0

Answer:
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17. (3 marks) Consider the points A(2,2), B(4,6), and C(−2,0). Find the components of
−→
AB and

−→
AC and evaluate

−→
AB ·−→AC

Answer:


