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Joint Admission Examination for Four Higher Education Institutions in Macao (2017)

Mathematics Mock Questions

Date: dd/mm/201x Time Allowed: 2 Hours

Instructions:

1. This paper consists of 2 parts. Part | consists of 15 multiple choice questions, and Part Il consists

of 5 problem-solving questions. Answer all the questions.

2. Part | carries a total of 60 marks. Each question of Part | carries 4 marks. Part Il carries a total of

40 marks. Marks for each question of Part Il are indicated at the end of the question.

3. Answer all of the questions on the answer sheets.

4. No dictionaries are allowed to be used. Calculators may be used.

—This paper consists of 5 pages (including this page) —
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Part | Multiple choice questions. Choose the best answer for each question.

. T 3
1. As x increases from —~to ==, the value of cosx
A. always increases B. always decreases
C. increases and then decreases D. decreases and then increases

E. none of the above

2. The marked price of a watch is 40% above its cost. If the watch is sold at a discount of 30%, find
the percentage of gain or loss.

A. gain 28% B. gain12% C. gain 10% D. lose 2% E. lose 10%

3. In the Venn diagram, the shaded region represents

X
A. XU(YN2) B. X<U(YN2) C. XU(ynzs
D. (XNY)NZ E. (XNY)NZ

4. 1f y o« X, which of the following is/are true?

. Xxocy

Il.  y2ocx?

. (y+x) oc 2x
A. llonly B. lllonly C. landllonly
D. landlll only E. I, Ilandlll
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. Itis known that a polynomial p(x) is divisible by 2x+1, and the remainder is 1 when p(x) is divided
by x—1. What is the remainder if p(x) is divided by 2x2—x—17?

2 1 1 1 2 1 2
A. 3X+3 B. X+3 C. 3X+3 D. 3x+3 E. 2x+3

. If a and b are the two distinct roots of the equation 2x2—x—5=0, then —+——

b2
25 19 37 21 23
19 B. 25 C. 44 D. 25 E. 25
f x+1 7, then \/_——=
N
A 7 B. +4/5 C. 13 D. +7 E. None of the above

.Ifa<2 and ax+2<2x-3, then

5 _5 _5 _5 _5
A. X<a+2 B. X<a—2 C. X>a—2 D. X>2—a E. X<a+2

I %Iog10 y =1+log,, x, then

=+10x  B. y=100x2 C. y=(10+x)*> D. y=10x? E. None of the above

2 o x=1 _
x2-1 x*-2x-3
A —x*+2x+5 B —X>+2x+7 C —x*-5
(xX-D(x+1)(x+3) T (x=D(x+D(x+3) T (x=3)(x=D(x+1)
D x*-5 E —X2+4x-7
(x=3)(x=-D(x+1) T (x=3)(x=-D(x+1
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11. There are 2 boys and 3 girls to attend a lecture. They take a 5 seat row in the classroom. How
many different possible ways of sitting are there if 2 boys are required to sit together?

A. 12 B. 24 C. 36 D. 48 E. None of the above

12. In a geometric sequence, all numbers are positive. Any term of the sequence is always equal to
the sum of the next two terms. Determine the value of the common ratio.

A5 V51 1-45 2
A 1 B. 5 C. 5 D. 5 E. \/§

13. Find the area of the inscribed regular octagon in a circle of radius 1.

A. 2 B. 242 C. 32 D. z~2 E. 42

14. If tan 6=2, where O lies in the third quadrant, what is the value of sin@—cos?

1 1 3 1 3
A —= B. —— C. ——= D. — E. —=
2 V5 J5 V5 5

15. If two lines ax+by+c=0 and px+qy+r=0 are perpendicular, which of the following is true?

A. ag=bp B. ap+bg=0 C. ac=br

D. ap+cr=0 E. None of the above

Part Il Problem-solving questions.

1. Suppose the parabola y=—x2+4x—3 intersects the x-axis at points A and B, and intersects the y-
axis at point C. Determine the area of AABC. (8 marks)

2. Find the partial fraction decomposition of (8 marks)

X3
x=2)(x+1°

10
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3. In Bag A there are 4 red balls, 6 yellow balls and 10 green balls. In Bag B there are 12 red balls, 4
yellow balls and 4 green balls. If one ball is randomly selected from each bag, find the probability
that

(a) both balls are red. (2 marks)
(b) both balls are not red. (2 marks)
(c) atleast one ballis red. (2 marks)
(d) both balls are red or both balls are not red. (2 marks)

. . X+5y<8 .
4. (a) Solve the inequalities {3x+ y<17 graphically. (4 marks)
(b) Let C=2x+y, where (x, y) is a solution of the inequalities in (a). What is the maximum value
of C? (4 marks)

5.(a) Let x and y be integers. Prove that if both x—y and y are divisible by 6, sois x. (2 marks)
(b) Use (a) and mathematical induction to show that 4n3+3n2+5n is a multiple of 6 for all positive

integers n. (6 marks)

11
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Joint Admission Examination for Four Higher Education Institutions in Macao

Mathematics Mock Questions and Suggested Solutions

Date: dd/mm/201x Time Allowed: 2 Hours

Instructions:

1. This paper consists of 2 parts. Part | consists of 15 multiple choice questions, and Part Il consists
of 5 problem-solving questions. Answer all the questions.

2. Part | carries a total of 60 marks. Each question of Part | carries 4 marks. Part Il carries a total of
40 marks. Marks for each question of Part Il are indicated at the end of the question.

3. Answer all of the questions on the answer sheets.

4. No dictionaries are allowed to be used. Calculators may be used.

— This paper consists of 8 pages (including this page) —
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Part | Multiple choice questions. Choose the best answer for each question.

. T 3
1. As x increases from —~to ==, the value of cosx
A. always increases B. always decreases
C. increases and then decreases D. decreases and then increases

E. none of the above

2. The marked price of a watch is 40% above its cost. If the watch is sold at a discount of 30%, find
the percentage of gain or loss.

A. gain 28% B. gain12% C. gain 10% D. lose 2% E. lose 10%

3. In the Venn diagram, the shaded region represents

X
A. XU(YN2) B. X<U(YN2) C. XU(ynzs
D. (XNY)NZ E. (XNY)NZ

4. 1f y o« X, which of the following is/are true?

. Xxocy

Il.  y2ocx?

. (y+x) oc 2x
A. llonly B. lllonly C. landllonly
D. landlll only E. I, Ilandlll
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. Itis known that a polynomial p(x) is divisible by 2x+1, and the remainder is 1 when p(x) is divided
by x—1. What is the remainder if p(x) is divided by 2x2—x—17?

2 1 1 1 2 1 2
A. 3X+3 B. X+3 C. 3X+3 D. 3x+3 E. 2x+3

. If a and b are the two distinct roots of the equation 2x2—x—5=0, then —+——

b2
25 19 37 21 23
19 B. 25 C. 44 D. 25 E. 25
f x+1 7, then \/_——=
N
A 7 B. +/5 C. 13 D. +7 E. None of the above

.Ifa<2 and ax+2<2x-3, then

5 _5 _5 _5 _5
A. X<a+2 B. X<a—2 C. X>a—2 D. X>2—a E. X<a+2

I %Iog10 y =1+log,, x, then

=+10x  B. y=100x2 C. y=(10+x)*> D. y=10x? E. None of the above

2 o x=1 _
x2-1 x*-2x-3
A —Xx*+2x+5 B —X>+2X+7 C -x*-5
(xX-D(x+1)(x+3) T (x=D(x+D(x+3) T (x=3)(x=D(x+1)
D x*-5 E —X2+4x-7
(x=3)(x=-D(x+1) T (x=3)(x=-D(x+1

22
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11. There are 2 boys and 3 girls to attend a lecture. They take a 5 seat row in the classroom. How
many different possible ways of sitting are there if 2 boys are required to sit together?

A. 12 B. 24 C. 36 D. 48 E. None of the above

12. In a geometric sequence, all numbers are positive. Any term of the sequence is always equal to
the sum of the next two terms. Determine the value of the common ratio.

A5 V51 1-45 2
A 1 B. 5 C. 5 D. 5 E. \/§

13. Find the area of the inscribed regular octagon in a circle of radius 1.

A. 2 B. 242 C. 32 D. 72 E. 42

14. If tan 6=2, where O lies in the third quadrant, what is the value of sin@—cos?

1 1 3 1 3
A —= B. —— C. ——= D. — E. —=
2 V5 J5 V5 5

15. If two lines ax+by+c=0 and px+qy+r=0 are perpendicular, which of the following is true?

A. ag=bp B. ap+bg=0 C. ac=br

D. ap+cr=0 E. None of the above

Part Il Problem-solving questions.

1. Suppose the parabola y=—x2+4x—3 intersects the x-axis at points A and B, and intersects the y-

axis at point C. Determine the area of AABC. (8 marks)
Ans.: Since —x2 + 4x — 3 =—(x — 1)(x — 3), the x-intercepts of the A

parabola are at A(1, 0) and B(3, 0). Since the constant term of

the quadratic polynomial is —3, the y-intercepts is at C(0, —3) A /\B x (see

the right picture).

.". AABC can be considered as a triangle of base length 2 (= 3-1)

and of height 3. y

.. area of AABC =%-2-3=3.
23
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. . . .. X3
2. Find the partial fraction decomposition of ®=2G<D) (8 marks)
_ , i . X3 _ 3x+2
Ans.: Performing long division enables us to write x—2)x+D) X+1+ K= +D)’
; i . 3x+2 xX+2 __A B
The partial fraction decomposition of =) (XD has the form =2 (x5 X-2 + o1
Comparing terms on both sides yields A=% and Bzé.
X 5 . _ 8 1
o) M T T Y sy Ay

3. In Bag A there are 4 red balls, 6 yellow balls and 10 green balls. In Bag B there are 12 red balls, 4
yellow balls and 4 green balls. If one ball is randomly selected from each bag, find the probability

that

(a) both balls are red. (2 marks)
(b) both balls are not red. (2 marks)
(c) atleast one ballis red. (2 marks)
(d) both balls are red or both balls are not red. (2 marks)

4 12
Ans.: (a) The probabilities of drawing a red ball from Bag A and Bag B are respectiverEand S50

The event of drawing a ball from Bag A is clearly independent of the event of drawing a ball
from Bag B.

4 12 1
.". The required probability of this part=">5y""55=5"5 = 5"

(b) From (a), the required probability of this part:(l_%j(l_gj T2

8 17
(c) From (b), the required probability of this part=1---=">"

(d) Since the events in (a) and (b) are mutually exclusive, the required probability of this part=

3 .8 1
25 7257 25°

24



o
f ﬁ/f,
E. F 2 s —-— =
MR 5 o wE BB A N #H 8 X ¥
UNIVERSIDADE DE MACAU Insiiiato Poliioies de Maost INSTITUTO DE FORMACAO TURISTICA UNIVERSIDADE DE CIENCIA E TECNOLDGIA DE MACA
UNIVERSITY OF MACAU Macao Polytechnic Institute Institute for Tourism Studies MACAL UNIVERSITY OF SCIENCE AND TECHNOLOGY
. . X+5y <8 .

4, (a) Solve the inequalities raphically. 4 marks
(a) q 3x+y<17 8P y ( )
(b) Let C=2x+y, where (x, y) is a solution of the inequalities in (a). What is the maximum value

of C? (4 marks)

Ans.: (a) The graphical solution of the given inequalities is the common region of the lower half-plane
1
of y=—gx+% and the lower half-plane of y=-3x+17 (including the boundary), which is

shown as the shaded area in the picture below.

y =-3x+17

(b) Let Lo and L; denote respectively the lines 2x+y=0 and 2x+y=6. By considering the positions
of these 2 lines, we see that parallel shifts in the line Lo to the right produce bigger values of
C, therefore, we have to move L, to the right as far as possible while L, remains touching the
shaded region.
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The above picture shows that the value of C is maximized at the point P, which is the

. . 1 8 . . 1 1
intersection of y=—"gX+7% and y=-3x+17. Solving these equations, we get P=(7, 7).

1 23

Maximum value of C:2-%+7:7:11.5.

5.(a) Let x and y be integers. Prove that if both x—y and y are divisible by 6, sois x. (2 marks)
(b) Use (a) and mathematical induction to show that 4n3+3n2+5n is a multiple of 6 for all positive
integers n. (6 marks)

Ans.: (a) If both x—y and y are divisible by 6, then x—y=6m and y=6n for some integers m and n.

.o x=(x—y)+y=6m+6n=6(m+n), which is a multiple of 6. This completes the proof.
(b) Let S(n) denote the statement “4n3+3n2+5n is a multiple of 6”.

(i) S(1)istrue . 4-13+3-124+5-1=12, which is a multiple of 6.

(ii) Assume S(k) is true for some positive integer k, that is

4k3+3k2+5k is divisibleby 6 e (1)
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From the following equalities
[4(k+1)3+3(k+1)>+5(k+1)]—(4k*+3k>+5k)

=4(k3+3k?+3k+1)+3(k*+2k+1)+5(k+1)—(4k*+3k?+5k)
=4k3+12k?>+12k+4+3k*+6k+3+5k+5—-4k3—-3k*—5k

=12k?+18k+12

=6(2k?*+3k+2)
we see that

[4(k+1)*+3(k+1)2+5(k+1)]—(4k3+3k*+5k) is divisible by 6~ -------m--mmm--- (2)
Using (2), (1) and (a), we conclude that 4(k+1)3+3(k+1)2+5(k+1) is divisible by 6.
This means that S(k+1) is also true.

By (i), (ii), and the Principle of Mathematical Induction, S(n) is true for all positive integers n.
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