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Section A(1)

(x°y)™*  x*y —20-14 , -4-20 34, ,-24 1

1. = =X =X =— IM+ 1IM + 1A
X1y 20 X1y 2 y y Xy 2

2. (Q) 4x®+28xy + 49y? = (2x + 7y)? 1A

(b) 4x* + 28xy + 49y* — 8x — 28y
= (2X + Ty)* — 4(2x + Ty) 1M

=(2x+7y)(2x + 7y — 4) 1A

0x3+3x6+6x7+10xp_5

3. iM
3+6+7+p
60+10p 5
16+p
60+10p=80+5p M
S5p=20
4. (a) Forn=6,
sin (5x6)°=sin 30°=0.5 1A
0 Y2 A3 "
2 2
2018-UAE-MATH-Ans 1 - 2 For Internal Use Only

P #% Joe Cheung & his partner % g 1% B



F.5 Mathematics 2018 University Assessment Exam Paper |
SJoe Cheung & his Partners

P. 4 Joe Cheung & his partner % A 1% M

5. (a) 3(h—4k)=6h—-5

3h—-12k=6h-5 1M
-12k=3h -5 1M
K = 3h-5
-12
k =ﬂ 1A
12
5-3h
b) k=—
(b) o
Ko 5-3(h-4) _ 5-3h+12 _ 5_3h+E=k+1
12 12 12
k is increased by 1. 1A
kKZ/z 1o
6. (@ X2 5(x+4) and  9-3x>0
X —2<15(x +4) and -3x>-9
7x—-2<15x+60 and x<3
—-8x <62 and x<3
x>—% and Xx<3 IM + 1M
3loxss 1A
4
(b) 7 1A
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7. (a) Height of Susan £#61%5E

_ 165 M
(1+10%)
_165
1.1
=150cm 1A
(b) Height of Amy iR :¥Feq5 2
=150(1-10%)
=135cm 1A
The required percentage Fik G 7 %
_165-135 100
165
:183% (or 18.2%) 1A
11
8. (a) Listhe angle bisector of ZAOB. 1A
L 2 /AOB 98 ¥ 774& -
(b) Let M(r, @) be the polar coordinates of the point of intersection of L and AB.
2% L #2 AB e Z B A 42 2 M(r, 0) -
ZAOB = 110° — 50° = 60° 1A
ZMOB = 30°
r
c0s30°=— M
12
r =643 1A
6= 50° + 30° = 80° 1A
M(6+/3,80°)
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9. Letxandy be the number of matches that team F wins and draws respectively.

XK F S DR B R Rt 5B T B X B Y

y 1 1A + 1A

From (1): x =3y ...... 3)
Put (3) into (2),
3(3y) +y =50 1A
y=5
Puty =5 into (3),
x = 3(5) = 15 1A
x=15,y=5
Number of matches that team F loses [} F ﬂi%ljdrév’vb‘?—ﬂc

=27-15-5=7 M+ 1A
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SECTION A(2)

10. (@) f(X)=(X+m)(X+n)(x-1)+5

f(0)=(0+m)(0+n)(0-1)+5 1M
O=—-mn+5

mn =5 1A

m=-5n=-1 1A

(b) f(xX)=(x-5)(x-D(x-1)+5=x>-7x*+11x 1M

f(X)—g(x) = x> =7x* +11x = (x* =9x* +10x + k) =2x° +x -k 1M
f(x)-g(x)=0
2x*+x-k=0

A>0 1M

(D -4(2)(-k)=0

1+8k >0

k>-= 1A
8
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11. (@) C=k, + k;A where k; and k, are non-zero constants E ¥ ki Z k, 2R %% 1A

When n=100and A=400,C=1.8

k,(400)
100

1.8=k, +4k, ... (1)

1.8=Kk,+

Whenn=200and A=500,C=1.5

15=k, + K,(500)
200
1.5=Kk, +2.5K, ....... 2) 1M
By solving (1) & (2), k1 =1, ko=0.2 1A
C o1+ 0.2A

n
When n = 300 and A = 360,

0.2(360)
(300)

The total cost 42 = &

C=1+ =1.24

=1.24x300
=$372 1A

(b) Agree 5 & 1A
When n tends to infinity, 0.2A tends to O, 1M

n
. 0.2A
¥ n#E B EAT Tiﬁﬁﬂ 0
C=1+O'2A=1+0=1 1M
n
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12. (a) Maximum absolute error # + & 3% £ =5 mL 1A
(b) Upper limit Egg& =800 + 5 =805 mL
Lower limit ~fg& =800 -5 =795 mL 1M
795 < x <805 1A
(c) () Upper limit of 48 packs of orange juice

48 & f it et AR ERR

=805x%x48 M
= 38640 mL
=38.640L M
<38.7L

It is impossible F4~=] & 1A

(i) Lower limit of a glass of orange juice
- R TR
=250-2.5
=247.5mL

Number of glass of orange juice

i eir ik
_ 38640 1M
247.5
~156.12
<157
It is impossible 7~=[ gt 1A
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13. (a) (i) Outer total surface area *F Bl % & & F#
=20x40x2+20x30x2+40x30 1M
= 4000cm’® 1A

(i) Capacity 7 &

=20x40x30 1M
= 24000 cm® 1A
] 20 1
b) () tanf=—== 1M
ONO "3
0 =26.6° 1A
(i) ZADA'=90 1M
'[anzADA':ﬂ
AD
tanH:'ZA—; 1M
1_Am
4 40
AA'=10 1A

Area of A'DEF = area of ADEF — area of AADA’

A'DEF =% 4 = ADEF @m ff — AADA’ am ff

X =20x 4020710 _ 600 1M + 1A

(i) X =200

1 A

DE xEA — 200

EA'= 20 g 1M
D N
tané = DE = @ ="
EA' 20 7
E
0 =45° 1A
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SECTION B
14. (a) ForY:When N = 2.5,

E
2.5=100,, 0 1M
1002.5 — E
10
10° = E
10
10° =E 1A

For X: When E =10°, M =8

8 = log 10° + k 1M
8=6+Kk
k=2 1A

(b) For X: When M = a

a=IlogE+2
a—-2=logE
E=10""2 1M

For Y: When E = 1032,

10*
N =lo _— 1M
G100 10

N =log,,, 10%°

N =(a-3)log,y, 10 1M
1
N=(@-3)(=
(a-3)()
No2—3 1A
2
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15. (a) %yzsinezlz 1M
24
Z2=—— 1A
y sin@
(b) sind=L-06 = yz=2%_a0 1A
10 0.6
x* =y?+2% -2yzcosé 1M

8
=y?+2° —2(40)(5)
=y*+2°-64
=y?-2yz+2°+2yz—64
=(y —z)* +2(40)-64
= (y-2)?+16 M

.".The minimum value of x

X E1ERANME

= /16

=4 1A
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16. (a) (i) [ and Zare parallel. 1A
I' & ¢/ g¥iT -
(i) Slope of /"= slope of L

I 5 %= L 4%

_-3-0_1 1M
0-6 2
y-intercept of I~
I & y-# e
:—3+(—7):_5 1M
2
The required equation Ak A 2
1
==X-5 1A
y 2
(b) () G(10,0)
Put G(10, 0) into y =%x—5, 1M
. 1
X G(10, 0) Ay =§X—5 '
LHS=y=0
RHS = 1x —52£(10)—5: 0
2 2
Yes & - 1A
(i) GR =GS =radius #7%& 1M
I"and Zare parallel so keep a fixed distance.
I' B ¢ GHF1T 0 BRIAGRES B 2 3B 5 -
Area of APGR :area of AQGS =1:1 1A
APGR #9@# AQGS 1@# =1:1
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17. (a) (i) Required probability Afr k¥t %

S 1M + 1A
C, 84
(i) Required probability Af 5k 4% %
4
_G 1 1M + 1A
c; 21
1
b —+(1-p)—<— 1M
B) P+ -p) <o
20p+5-5p<6
15p<1
1
<-— 1A
P 15
The largest value of proportion (p) & A tL1z((p)
_ 1 1A
15
(c) () Required probability ff 4% %=
4
1 C4 = 1 IM + 1A
"15 C9 1890
(i) Required probability gf 3k #f %
_ 1. GGk 14CC B2 1M + 1A

15 C; 15 C} " 945
(iii) Letgy=P(atmost1smileyfaceonlcard 7z 126k LA|w &% 118 " £8% )
_1 G G c5)+14 C: Ci C§)_ 73
15 C9 C. 15 09 C. 126
Let g, = P(exactly 2 smiley faces on 1 card 7 1 2k Lt a8 " £08 )
_1 GG 14CC 28

15 c? 15 Ci 63
Required probability Ar skt %

=1_(q12+clz'q1'q2) 1M
1277 1A
5292
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1. A

i=(7)3oo i _ 7300-100 _ 7200

1 1
7 00 700

(_7) 300 |

2. B

4— X2 +Axy—4y® =4—(X° —4xy+4y?) =2 = (x=2y)* = 2+ x—=2y)(2— X+ 2Y)

3. C
27x30+22x20 _ 25page¥. /mins 4
50
4. B
1+ 40%

Profit # 41 = 700(1—15%) — 500 = $95

p=-549=-1r=2.
P-a_-5-(1) _,

6. D
hx(x + 2) + X2 = 3kx(x + 1) + 4x
Put x = -1,
h(=1)(=1 + 2) + (=1)? = 3k(=1)(-1 + 1) + 4(-1)
h(-1)(1) + 1=0—4
—h+1=-4
h=5
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7. B

AB = /(-2-1) + (0-5)? = /34

For ChoiceA: AC = \/(—2—1)2 +(5-57°=3

For ChoiceB: AC = \/(4—1)2 +(0-5)2 =34

For Choice C: AC =+/(0-1)? + (-4—5)? = /82

For Choice D: AC =/(4-1)? +(1-5)? =5

8. D

h + k= 2(360°) — 70°= 650°

9. B
Let x and y be the number of pens and rubbers bought respectively.
EXE YAEAHEE RS LR o BEE

45x+28y=927.......... @
X=2y-3 (2

Sub. (2) into (1),
45(2y —3)+2.8y =92.7
9y-13.5+ 2.8y =92.7
11.8y =106.2
y=9

Puty=9into (2), x=2(9)-3=15

The total number of pens and rubbers bought

FEE O R 3 A3 Bl Beahidiic

=9+15=24
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10. B
The graph opens downwards.
B E T o
a<o
The roots of the graphs are -3 and 8.
Bl 19 53 % 8-
. v

1 5 1 1
. =X SX+12=—=(X* -5x—-24) = —=(x+3)(x-8 v
y > > 2( ) 2( )(X—8)

I, y=-15x—(72—3x%) = 15X — 72+ 3x? = 3x2 — 15x — 72 x

11. B

f(x) = 2x* +kx—-1

1
z IPEANEAR
2(2) +k(2)—1_2(2j +k[2) 1

8+ 2k—1=1+1k—1
2 2

k=-5
12. D
It has a maximum point at (3, 6).
vA(3,6)F B
a<0,h=3andk=6.
Thefunctionis f(x)=a(x—3)*+6 and aisnegative.
Sfcs f()=a(x-3)*+6% a i f#k-
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13. C

Letx=—2andy=-1

o2 2 1
© 3 3(-2) 3
2 2 2 2 2
— === S —<— x
3y 3(-1) 3 3x 3y
. 6-2x=6-2(-2)=10
6-2y=6-2(-1)=8 S B6-2x>6-2y 4
. —xy=-(-2)(-1) =-2
= (2= L y<ey v

14. C
The 1st pattern: number of dots % 1 i B % gL #ic® =1°+0=1
The 2nd pattern: number of dots % 2 1 B) & g3 #ic ¥ = 2?4+1=5
The 3rd pattern: number of dots % 3 1 Bl % g+ B =3 +2=11

The 4th pattern: number of dots % 4 & B % 2.5 #®=4°+3=19

The 7th pattern: number of dots % 7 1 8] % h2t+ 8 =7°+6=55

15. A

sin(90° - @) tan(360° - 0)  cosf(—tand)
cos(180° + 6) — cosé

tan@

16. D
ZACB=/ZADC=6
AC = CDsing=xsing
BC = ACcosé = xsiné cosé
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17. D

360°
n

360°

The exterior angle of the polygon 3% % i#)¢— ¢ &=

+90°

Theinterior angle of the polygon 3% % i§2;¢— N &=

360° 360°
+

n n

+90° =180°

n=8
I. Thevalueof nis8. v
neig sz 8o

O

0 000 1350 v

[1. Theinterior angle of the polygon =
%5 a- & S 135° -
[11. The number of axes of reflectional symmetry of the polygonis 8. 4

CRE SEUCE Aty SR

18. C
Volume % ##
=(8x12-6x8)x10

=480cm®
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19. D
Letra, rg and rc betheradius of A, B and C respectively.
Kra~rg2 rekqul s AvB2 Cer g o
Let Aa, As and Ac be the curved surface area of A, B and C respectively.
KAAgE Ach B i ANBEZ Cend 6o ff o
Let Va, Vi and V¢ be the volume of A, B and C respectively.

K Va~Ve2 Veiaw s AvB2 Calliff -
3 2
[r_AJ _Va H A
r.B VB rC AC
3 2
Ta| _64 g | _16
g ’ e 25

27
h_4 e
r{ 3 rc S5
ra:rg:rc=16:12:15
ra:rc=16:15

20. D

Let AD = x cm, then DE = xcos30°.

1 A B
= (X)(xc0s30°)sin30° =3
- (X)(xcos30°) .
ﬁxz =3
8
X =843 305
~/CAD = 60° D C

CD = ADtan60° = +/3xcm

Area= AD x CD = xx+/3x = +/3x? = +/3(8v3) = 24cm?
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21. C

ADEF ~ ABAF (AAA)

Areaof ADEF _(DE’
Areaof ABAF | BA

5 _(25Y £
Areaof ABAF 3

Areaof ABAF = 36cm? D C

ADEF and ADFA have the same height.

ADEF % ADFA 3 #p e 1% o

Areaof ADEF EF
Areaof ADFA FA
25 25

Areaof ADFA 3
Areaof ADFA=30cm?
ADAE and ADBE have the same height and base.

ADAE % ADBE 7 #4p fp 198 fr /& o
Areaof ADBE = Areaof ADAE
=25+30
= 55 cm?
ACBE and ADBE have the same height and base.
ACBE = ADBE # #p I i1% fr i o
Areaof ACBE = Areaof A DBE
= 55 cm?
Areaof ABCD = Areaof ACBE + Areaof ADBE + Area of ADFA + Area of ABAF
=55+55+30+36

= 176 cm?
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22. D
The new rectangular coordinates of P = (-2, — 24/3)
Peds & L 4h=(-2,-2/3)

Let the polar coordinates of new P = (r, 8)

® P AR L = (T, 0)

r=4(-2)°+(-2J3)* =4
-3

6 = 60°(rejected) or 6 = 240°

tan@

P = (4, 240°)

23. B

24. D

Slopeispositive £ & % i #c -

—1>O

a
a<o0

x-intercept = —? =-b

x-intercept is positive.
X-#FE S I B o
-b>0

b<0
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25. C

( 1 Jz ~ 25
4000 theactual area® *% o ##
theactual area * & ## = 400000000 cm? = 40000 m?

26. A
Let x = 3k, y = 2k, z= 5k
(Bx—y—2): (2x+3y—22)
= [3(3K) — (2K) — (5K)] : [2(3K) + 3(2K) — 2(5K)]
= 2k: 2k

=1:1

27. B

_ (0.8x)*(1.8752)> 1.44x°z*

New y’ 2 TN 1.44y
Percentage change | 4 % it = lady-y % 100% = 44%
y
2018-UAE-MATH-Ans 1 - 22 For Internal Use Only
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28. C

The least possible value of n

n g s 7

_ (50-0.5)x1000
(60+0.5)

~ 818.182 ~ 818

20. C
Join OB,
ZAOB = 2/ADB = 2x (Latcentre=2/£a@ )(Fl= & B> F % &)
Z0BC=/0CB=y (base/ s, iSOS.A) (% A &)
/BOC =180° - 2y (£ sumof A)(AR & r)

ZAOC = ZAOB + ZBOC = 2x +180° - 2y =180° + 2x - 2y

30. A
themodeis7
L2 ;- =N
xX=7
themedianis 6
Poirfci 6o

Meaniiéfﬁ.=2+3+3+6+7:4.2

5

1 1 1 1 m+2-(m-2)_ 4
m-2 2+m m-2 m+2 m? -4 m? -4
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33.

35.

36.

37.

P. 4 Joe Cheung & his partner % A 1% M

C

(2i)100 + (_2i)100 — 2100i100 + (_2)100i 100 — 2100 (1) + (2)100 (1) = 2% (2)100 — 2101

A
a’-3a+1=0
20 -6 +2=0
20° —6a-1+2=-1
20° -6 —1=-1-2
20 —6a —1=-3

D

Let a=klog3 and b=klog2,

(a+b):(a+3b)=(klog3+klog?2): (klog3+ 3klog?2)
=[k(log3+log2)]:[k(log3+log2®)]
= (klog6) : (klog24)
=1log6:log24

D
m’ —2m+ 1= (m-1)?
m—1=(m+1)(m-1)
m*—1=(m-21)(m* +m+1)

L.CM. = (m=1*m+ D)(n’ + m+ 1)

A

11001000010001, = 2" + 2% +2° +2* 4+ 2°
=28 429 42% 424 4+ 2°
=2 +2°1+4096+16+1
=24+ 2% 44113
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38. B
Join CD,
/BDC = ZCBG = 40° (Zinalt.segment)(2 45 5 250 % &)
AE = DE (tangent properties)(+» s |+ F7)

/EDA= ZEAD = % = 55°

Z/DCA = ZEAD = 55° (£inalt.segment)(% 4 5 A5 % &)

ZCHD =180° - 40° — 55° = 85° (Zsumof A)(AR % Fr)

39. B

Put (1) into (2), 2sin® x = -3cosXx
2(1-cos® xX) +3cosx =0
2-2cos’ x+3cosx=0
2cos’ x—3cosx—2=0

(cosx—2)(2cosx+1) =0
COSX = —% or cos = 2 (rejected)

X=120° or 240°

There are two points of intersections.

R TRE TR
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40. C

Put (0, 2)into y= kcos(%x+0j+2,

2= kco{%(0)+¢9j+2

2=kcosf+2
0=cosd
0=90° or 0 = 270° = -90°

Put (180°% 5) and @ =90° into y:kcos(%x+¢9J+2,

5=k cose (180°) + 900) +2

5=k cos(180°) + 2
5=-k+2
k=-3

Put (180°% 5) and @ =-90° into y:kcos(%x+0j+2,

5-k cos(% (180°) — 9ooj +2

5=kcos(0°) + 2
k=3
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41. B

Note that AOAB is aright-angled triangle.

TRAOAB 5 - 2 4= &7
The circumcentre of AOAB is the mid-point of AB, i.e., (3, 4), let’s denote the point by M.
AOAB e17h s % AB ev BL > (3, 4) » #z 24 e i Mo
The orthocentre of AOAB is O.
AOAB - 4 O e
Note that OM is a median of AOAB.
7 & OM i AOAB =# 4 -
The centroid, circumcentre and orthocentre of AOAB lie on the same straight line, OM.

AOAB 375w ~ b &2 s =30 — B 41 OM + o

42. C
The number of possible passwords
Ve R AR EcP
=26x (C2® xC® x3A+P,°)
=194220

43. C

The required probability

P R
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From (1), y=x+K........ 3
Put (3) into (2),
x*+(x+k)*=2
2x% + 2kx+k* -2=0
A=0
(2k)* - 4(2)(k*-2)=0
4k? -8k* +16=0
k?=4
k=2 or k=-2(rgected)
Let (a, b) beapoint on L such that it is at the shortest distance from C.
@ b) s L gkt v Cy 5 B BFEAE o

b=a+2

Slopeof L=1
Centre [f]-= = (4, -2), Radius &+ j==1

b—(—2)x1:_1
a-4

b+2=-a+4

a+b=2..... (2

By solving (1) and (2), wehavea=0,b=2.
D22 #4a=0-b=2-
Shortest distance # & et

=J(4-0)? +(-2-2)? ~1=+/32-1=4/2-1
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45. C
Centre [f] == (0, 6)

Radius & /== 02 +62-12 =~/24 =2./6

Distance between centre and the origin [f] < & J Bk enfE&E

=6
246 26 26 J2x4/3
J6i—(2/6)2 V12 23 B
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