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MULTIPLE CHOICE: SECTION I
NO CALCULATOR IS ALLOWED FOR. THIS PART OF THE EXAM.

1. Maryam needs to decorate at least 10 tables for an upcoming party. She can choose
between blue flowers, which cost AED 53 per table, and red flowers, which cost
AED 77 per table. Her budget for decoration is no more than AED 860. She must
decorate at least 1 table with blue flowers and at least 4 tables with red flowers.
Which of the following inequalities represents the conditions described if z is the

number of tables decorated with blue flowers and y is the number of tables decorated
with red flowers?

(A) 53z + TTy > 860
z+y<10
rz>1
y=>4

(B) 53z + 7Ty < 860
z+y>10
rz2>1
y=>4

(C) 53z + 77y > 860
z+y=>10
r<l1
y<4

(D) 53z + 77y < 860
r+y<10
r<l1
y<4

2. Which of the following correctly describes a possible solution set of a system of three
linear equations in three variables?

(A) three points
(B) a line segment
(C) aray

(D) a plane

1/13
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z-3 3y] _[9 -15
7 13| |7 22+1
3. Which of the numbers below is NOT a value of x, y, or z for the equation above?
(A) -6
(B) -5
(C) 3
(D) 6

6 4 -8 5 3 4 2 4
A=1|1 -3 9 7 B= 0 -9 -1 0
0 2 -2 —4 -2 -5 3 -1

4. Matrices A and B are defined above. The matrix C is defined as C = 2A —3B. If
the matrix C exists, what is the value of c3,?
(A) 19
(B) 15
(C) —-11
(D) Matrix C does not exist.

5. Find the area of the triangle with vertices (-1, 2), (1,—2), and (2,1).

(A) 10
(B) 5
©) 4
(D) 2

N 2
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6. Simplify TN g%

(A) 1 '

(B) 4

(C) 4

(D) 4311.—-1

7. The expression 7x+ 1 is equivalent to which of the following?
x

3
W) 7-73

31

(B) 7_:t:+4

© -3

)

8. If f(z) = 522 — 3 and f(z + a) = 52% + 30z + 42, what is the value of a?
(A) —30
(B) -3
(C) 3
(D) 30

313
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9. Which of the polynomials below is NOT factorable over the real numbers?
(A) z2+4
(B) 22 +4x+4

(C) =2 +38 %
(D) z°+38 o'

10. Simplify (z* — y*) = (z +y), for z+y # 0.
(A) 2 — ¢
(B) &° — 2’y +zy? —y°
C) £ +¢°
(D) 2 +2?y+zy’ +¢°

2 tar?+br+c=0

11. In the equation above, a, b, and c are constants. If the roots of the equation are
—4, —2, and 3, which of the following is a factor of z* + az? + bz + ¢?
(A) z—2
(B) z—4
(C) z+4
(D) z+3

4/13
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b+ 562 —36 =0
12. What is the set of all solutions to the equation above?
E 'E] (A) {_31 —21 21 3}
= (B) {-3,3,-2i,2i}
i (C) {-2,2,-3i,3i}
(D) {-3i,—2i,2i,3i)

f=1{(3,5),(5,6),(6,10)}, g={(5,10),(6,3),(10,6)}

13. Functions f and g are defined above. What is the value of [f o g(5)?
(A) 3
(B) 6
(©) 10
(D) undefined

3z +2 -
L j@)=2E2 gm) =222
177

II. f(z)=3z-T1, = -z — —
(@) 9@) =37 1o

14. Which pair(s) of functions above are inverse functions?
(A) I only
(B) II only
(C) both I'and II
(D) neither

5/13
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y<vc—2

15. Which of the graphs below is the graph of the inequality above?

- N W s
]

AR

- N W & oo

-
-
ot
-
-

1 2sERRES

5 4 3 -2 -1 _L-2E3E3 NS

. &L
(A) - : © mEas
(B) * e @) L ol
L V6
16. Simplify m
(A) —3v2+2V3
(B) 2v2 +3v3
(C) 3v2-2V3
(D) 3v2+2v3
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S(—a)i = s S
17. When is the expression above trye? s

(A) Always, because fourth
(B) Sometimes,

power and fourth root are inverse operations.
o ! because it is true when z < 0 and false when z > 0.
(C) ometimes, because it is true when x > 0 and false when z < 0.

D ; . o
(D) Never, because an index of 4 always produces a positive principal root.

Wi— vy
27z — ¥y
18. Simplify the expression above for 2V — Yy #0.
(A) Vz+ ¢y
(B) 2vz -y
©) 2vx+ /Y
(D) 2V + Wy
vVr+2=zx
19. What is the set of all solutions to the equation above?
(A) {-1,2}
(B) {-1}
(C) {2}

(D) There are no solutions.

END OF MULTIPLE CHOICE: SECTION I

GO ON TO THE NEXT PAGE FOR
FREE RESPONSE: SECTION II
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FREE RESPONSE: SECTION 11
NO CALCULATOR IS AL

SHOW ALL YOUR WO

1=[4 2] wa3 ) c=[_i‘ ] p=[3 21 2]

b =2
20. Matrices A, B, C, and D are defined above.

(A) Determine if each of the matrices below has an inverse. If the inverse matrix
exists, find it. If it does not exist, give a reason why.
(i) A

(i) B

(iii) C

8/13
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. (B) Use the matrices defined on the previous page to evaluate the following elements,
% if the matrix exists. If it does not exist, explain why.
E (l) myo, for M = CD

(ii) nge, for N=AD+CB

L 9/13
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21. Questions (A) to (D) are inde
pendent.
EEE
5a* — 30a? + 40a + 2a2b — 12ab + 16b g%

(A) Use grouping to completely factor the polynomial above.

2/48 — /75 — V12
(B) Simplify the expression above. If it cannot be simplified, explain why.

10/13
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V52 =3 - z-2=0

(C) Solve the equation above.

3—V2r+4>1
(D) Solve the inequality above.

11/13
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9(2:) =-r—3

h(z) = (f — g71)(x)

22. For functions f(z), 9(z), and h(z) defined above, answer the questions below.

(A) Find all the zeros of f(z) and describe its end behavior.

(B) Find g~ (z).

(C) Express h(z) in terms of z.

12/13
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(D) Evaluate h(4).

(E) Show that (z — 4) is a factor of h(z), then find all the zeros of h(z).

END OF FREE RESPONSE: SECTION II

END OF EXAM
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