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Suggested solutions

Multiple Choice Questions
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D]

Volume of tetrahedron ABCD = % [ 3)(2)

2
3

] 4

=4cm
BC =V32+22=vV13cm
AC = V22 +42 =V20cm
AB=+v32+4+42=5cm

AB+ AC + BC

Lets = — ~ 6.54 cm.

Area of AABC = +/s(s — AB)(s — AC)(s — BC)

~ 7.81 cm?

Let the required angle be 6. Consider the volume of the tetrahedron.

1
4 = g(area of AABC)(CD sin 6)

6 ~ 50°
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2. |B]

Let M be a point on BC such that AM L BC.
Note that AM D is a plane of reflection of the tetrahedron and it is perpendicular to the plane BCD.
We have ZAMD = 80° and the required angle is ZADM.

Consider AABC.
AM = 565sin60° = 28V3cm
Consider ABCD.
DM =602 — 282 = V2816 cm
Consider AAMD.
AD? = AM? + DM? = 2(AM)(DM) cos 80°

AD ~ 65.4cm

AM? = AD? + DM? - 2(AD)(DM) cos ZADM

ZADM =~ 47°

3. [C]

Let K be the mid-point of EF.

Note that M5K L M4Ms.

We have M| Ms L M4Ms by theorem of three perpendiculars.
Thus, 8 = ZKMsM,.

Let AB = 2x cm.
KM,
tand =
M Ms
B 2x
Va2 + x2
=2

Let Q be a point on BG such that PQ L BG.

Then 6 = ZPCQ.
CO =V22+52=v29cm
co
cosf = —
PC
B V29
142 + (v29)2
_V®
15
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5. |B]

Refer to the figure. Let E be the mid-point of BC and length of each side be x cm.

A

In AAED, AE = DE = xsin60° = —— cm
x*> = AE? + DE* = 2(AE)(DE) cos ZAED
1
/AED = cos™! 3

Consider the volume of the tetrahedron.

2

% (% sin 60°) (AE sin ZAED) = 576

x~17.0

Let X be the projection of A on the plane BCD.
Note that D, X, E are collinear.

Consider AAXE.

Required height = AE sin ZAED

~ 13.9cm

6. [D]

Note that ZCAB = 50°, ZPBA = ZPBC =90°.

W = = .
¢ have BC tan 35° tan 40°
B BC

sin /ACB _ sin ZBAC
PB PB

tan40° sin /ACB  tan 35° sin 50°

ZACB =~ 39.7°
Required bearing is N39.7°W.
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7.[C]

Let K be a point on AC such that DK L AC.
We have x = Z/DKE.
Consider the area of AACD.

(AD)(CD) (AC)(DK)

2 2
(3)(4) _ V32+42(DK)
2 2
DK =2.4cm
Consider ADKE.
DE
tanx = —
D
2
T 24
_3
6
8.
Let PQ =2. Then RS = 3.
__ro _
~ tan45°
0S = PO 3
" tan30°
Consider AQRS.
RS? = RO* + 0S? —2(RQ)(QS) cos ZRQS
ZRQS ~ 60°
9.

Let K be a point on M E such that FK 1 ME. [In fact, K is at the position of point M.]
Since AF L EM, we also have AK 1 ME. The angle required is therefore ZAKF.
Since MH =EH =12cm, ZEMH = 45° and so ZFEM = 45°

FK = FEsin /ZFEM = 122 cm

Required angle = tan™! — = ~ 31°
FK  12v2

10.

Note that § = Z/BKA.
AK =V122+92 =15cm
BK =V152+82=17cm
AK

cosf = —
BK
15
17
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11. [B]

PR (equation x = 3) is vertical and is the tangent to the circle.

Consider the centre and radius of the circles.

9 81\°
A. X. Centre (9, 5), radius = /9% + (I) - 59 =6.5.
Distance between centre and x = 3is 6 # 6.5.

B. V. Centre (5, 4), radius = V52 +42 - 37 =2,

Distance between centre and x = 3 is 2.

2
5 5
C. X. Centre (5, 2), radius = (E) + 22 — 37, which is not a real number.

9 9\ 9\* (9\? o
D. X. Centre 31 , radius = 3 + I — 59, which is not a real number.

12. [C]
mx—-y—-5=0

Solve the simultaneous equations using the calculator program.
x2+y?—1lx+7y+20=0

Value of m Number of intersections Sign of A

-3 0 —

Required range contains —3 and -3 is not a boundary value.

The answer is C.

13. [D]

mx—-y—-1=0 .
Solve the system using the calculator program.
x?+y?—16x—2y+31=0
5 3
The system has repeated solutions when m = — and when m = ~3
5 3
Thus, m = = or ——.
us, m = = or —¢

14.

2x-y+b=0
Solve the system 5 using the calculator program.
X +y?-2x—y+>=0

4
A. X. No intersections
1
B. V. 1 intersection: (1, 5)
C. X. No intersections

D. X. No intersections
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15.

3x+4y+k=0
Solve the system 9 using the calculator program.
2 4 —
x“+y'—==0
4
Value of k Number of intersections Sign of A
15
- 1 0
2
0 2 +

15
Required range has ey as a boundary value (not equal to) and includes 0.

The answer is A.

16.

When the straight line passes through centre (-1, 2), k = -1 -2 = -3.
mid-point of AB is then centre of the circle.

When k = -3, y-coordinate of mid-point = 2.

Only option C satisfies this.

17.
2x—y+k=0 )
Solve the system using the calculator program.
x*+y>—8x—10y-39=0
A. X. 2 distinct intersections.
B. V. 1 intersection: (4, 9).
C. X. 2 distinct intersections.

D. X. 2 distinct intersections.

18.
mx—-—y=0 )
Solve the system using the calculator program.
x> +y?—6x+4=0
A. 1 intersection — tangent
B. No intersections
C. No intersections

D. No intersections
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19.

kx—-y+2=0 )
Solve the system using calculator program.

x> +y?-5x-9y+24=0

Value of k Number of intersection Sign of A
1
= 1 0
3
-3 0 -

1
Required range has 3 as one of the boundary value, and it contains k = —3.

The answer is A.

20. [D]

Solve the system

x—-y+k=0

using the calculator program.

X2 +y?—2x+4y-3=0

Value of k Number of intersections Sign of A
=7 1 0
0 2 +
Required range has —7 as a boundary value and excludes 0.
The answer is D.
21.
X+2y+k =0
Solve the system using the calculator program.
x* + y2 +2y-4 =0
Value of k Number of intersections Sign of A
7 1 0
0 2 +

Required range contains "7" as a boundary value, and does not include O.

The answer is A.
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22. [D]
L1

Radius of circle = 1; ZAOC = cos™ 5= 60°

Z/AOB =120° and AB = V12 + 12 = 2(1)(1) cos 120° = V3
A

C(-2,0) o

23.

Let the standard deviation of the scores and the score of Billy be o and x respectively.
_60-74
T

x—74
—a =

2a

o
2 60-74 x-T74

—a o
~14

-
x-74

x =81

24. [B]

Let z be the standard score of Alice.

196 - 136 200-119
62 62

0.968 < z < 1.31

The answer is B.

25. [D]

I. X. New median = (m +7) x4 =4m + 28

II. X. New variance = 4%y = 16v

26.

I. /. my lies between the max and min data of the original dataset.
II. V. The new dataset is less dispersed.

III. X. The mean remains unchanged.
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27.

Let the mean of the scores be X marks.

96 —x
=4
3
x=84
81 — 84
Required standard score =
=-1

28.

Let 1 and o be the mean and the standard deviation of the scores in the test respectively.

96.5-p 58—
L R
a a
96.5 - 58
2220 55
g
o=7

29.
—m

Let the score of the new student be y, then x = y_.

(1.5y+10) — (1.5m +10)
1.5s
_L5(y-m)
~ 1.5s

y—m

New standard score

S

30.

Let the score of Mary be M.
M- M(1-12.5%) =10
M =80
Peter scores 70 marks in the test.

70 —
_1:0'“

o
80 — u
o

1.5 =

Solving, we have u = 74 and o = 4.

The mean score of the test is 74 marks.

31.

The marks are multiplied by a constant 4 and then added by a constant k.
Then 324 + k = 52 and 4h = 8. Solving, we have h =2 and k = —12.
Simon’s new mark = 23(2) — 12 =34
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32. [D]

The new group of numbers is formed by the following procedures:

e Multiply each number by 3.

* Add 2 to each resulting number.

Mean Inter-quartile range Variance
Original group m ri Vi
X3 3m; 3r1 vy
+2 2+ 3my 3r v

33. [C]

x2 — +15
New variance = k>(2%) = 4k

34. [D]

Variance of the group of numbers {b, 2b, 3b} is also 4.

Variance of the group of numbers {1, 2, 3} is 3

2
“xbr=4
3

b =6

8
Variance of the group of numbers {1, 3, 5} is 3

Required variance = variance of the group of numbers {b, 3b, 5b}
8

=—-xb?
3

=16

35. [B]

Mo = pp and the data set is less dispersed = standard deviation is decreased.

However, when all data are equal, the new and original standard deviations are both 0.

36. [C]

There are two steps for the transformation of data set: x2, +23.
New standard deviation = 14 x 2 = 28
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37.

The new group of numbers is formed by inserting a mean x; and then add 1.

I V. X2 =X1 + 1
II. X. We cannot find the median of the new group of numbers.

III. X. 20 =2z

38.

Let the mean and standard deviation be u marks and o marks respectively.

16—,u_2

Solving, we have u = 8 and o = 4.

39.

Each datum is multiplied by 3 and then add 10.

L /.
Il. X. g2 =3q].
L. X. vy = 3%,
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