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1.

(@) (@726%)" = (af®)(a”1°5")

:a—9523
523
e
4—3
a:5
4 —3a=2>5b
3a=4-—15b
a—4_5b
3

(a) (22 — y)(3z + 2y).

(b)
8 — 4y — 622 — xy + 2y* = 4(2x — y) — (22 — y)(3x + 2y)

= (2 —y)(4 — 3z — 2y)
T(x—2)
(a) T+11>3(az—1) and z+42>0
8r < 56 and x > —4

A4 <xr<7

(b) 6.

Let = and y be the number of stickers owned by the boy and the girl.

r =3y
2(x—20)=y+20

Substituting the 1st equation into the second gives: 2(3y — 20) = y + 20.
Solving gives z = 36 and y = 12.
Therefore, the total number of stickers owned by the boy and the girl is 36 4+ 12, which is 48.

. Let $z be the marked price, then the cost = $(x — 80)

2(1 = 10%) = (z — 80)(1 + 30%)

Solving gives = = 260
Therfore, the marked price of the shirt is $260.

. (a) ZPOQ = 140° — 80° = 60°

(b) Note that POQ is an equilateral triangle.
Thus, r = 21.

(c) Perimeter = 3(21) = 63
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LAEC = /DEB (common angle)
LCAE = Z/BDE (given)
ZACE = 180" — LCAE — ZAEC (£ sum of A)

=180" — ZBDE — /DEB (proved)
=/DBE (Z sum of A).

Hence NACE ~ ADBE (A.A.A.)

(b)(i) Since AC? + AE? = 252 4 602 = 652 = CE% AACE is a right-angle triangle by the converse of
Pythagorean’s theorem.

(b)(ii) Since AACE ~ ABDE by (a), we have

Area(BDE) (15) 2 '

Area(ACE) — \ 25
15\ 6025
This gives Area(BDE) = <%> = 270 cm?.
12+ k+16

7
— " ields k = 9s.
12+k+164+9+11+4 10 79

(b) The range, the inter-quartile range and the standard deviation are 5 books, 2 books and 1.43 books
respectively.

9. (a) Solving

10. (a) f(z) = k1 + ka(z + 4)2, where k; and kg are non-zero constants. f(—3) =0 and f(2) = 105 yields

ki+ko(=3+4)2=0
ki + k2(2 4 4)? = 105.

Solving gives k; = —3 and ke = 3. Hence f(0) = —3 + 342 = 45.
(b)(i) y-intercept of G is 48.

(b)(ii) Solving —3 + 3(z + 4)? + 3 = 0 yields the z-intercept of G is —4.
1-15+2-94+3-24+4-545-44+6-2+7-5

154+9+24+54+44+2+5
b) Median is 2 and the mode is 1, therefore the median and the mode are NOT equal.

11 3

a) The mean =
)

- (
(
(
(
(

c)(i) n = 42.
c)(ii) n = 11.
¢)(iii) n = 10.

#= = iE fE
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12.

13.

14.

15.

(a) By division algorithm, p(z) = (2% + x + 1)(22? — 37) 4+ cz + ¢ — 1. Using p(5) = 0 yields

0=(5>+5+1)(2-52—37)+5c+c— 1.

This gives ¢ = —67.
(b) p(=3)=(9—-3+1)(2-9—-37) —67(—3) — 67 — 1 =0. Hence = + 3 is a factor of p(x).

(c) p(z) = (x —5)(z + 3)(222 + 62 + 7). Since (—6)% —4(2)(7) < 0, 222 + 6z + 7 = 0 has no real roots and
therefore the claim is NOT correct.

(a) OG = v62 + 8% = 10.

(b) Since OG =10 < 13 = /62 + 82 — (—69) = radius of C. O lies inside C.

(c) The locus of P is the perpendicular bisector of OG. Let @ be the midpoint of OG, then the Pythagorean
theorem yields @ = MQ = /132 — 52 = 12. Thus the area of
MN-OG 10-24

MGN =
OMdG 5 5

= 120.

(a) Let r cm be the base radius of Y.

w2412 . . .

5 = 8007 gives r = 10 and hence the base radius of Y is 10 cm.
(b) Volume of Z = 8007 + 7 - 10? - 20 = 28007 cm?.
Since

Volume of Z 2800 7 e Base radius of Z\*
Volume of Y =~ 800 2 N

Y and Z are NOT similar.

Base radius of Y

(c) Let Sx cm?, Sy cm? and Sz cm? be the curved surface areas of X,Y and Z respectively.

Sx = 27(10)(20) = 4007, Sy = w(10)4/10% + 242 = 2607, and Sz = 7(20)v/20% 4+ 212 = 580x. Since
Sx + Sy = 6607 > 5807, I agree.

(a) 10! = 3628800.

(§)-3!.7!:

(b) Required probability = Toi

G~
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16. (a) L; passes through (0, 3) and (2, 6), two-point form yields

6—-3
Ly: —-3=(— —
which gives: Ly :y = %a: + 3.
L, is perpendicular to Lo implies Lo has slope —2/3. Since Lo passes through (2,6), point-slope form

yields
—2 n 22
= —x+ —.
Y=t
The system of inequalities is:
y<jT+
y < =2 22
=73
y=0

(Equivalently)

3r—2y+62>0

20 +3y —22<0

y=>0
(b) Let P(z,y) = 8z — 5y. The boundary points are (—2,0), (11,0) and (2, 6).
P(—2,0) = —16, P(11,0) = 88 and P(2,6) = —14.
Hence the least value of P(z,y) = 8x — 5y is —16.

17. (a) Let d be the common difference.

A(5) = A(1) + 4d = 26
A(12) = A(1) + 11d = 61.

Solving gives: A(1) =6 and d = 5. Hence A(1) = 6.

(b)
logs (G(1)G(2) ... G(k)) = logz(G(l)loGg(jgg ...G(K)

_ logy G(1) +1og, G(2) + - -~ + log, G(k)
3

_AM+AR) £+ AR)

3
(24 + (k= D)k
B 6
5, 7

Solving %k2 + %k < 999 gives 1 < k < 33.93076667. (Note that —35.33076667 is rejected since k > 0)

Therefore the greatest value of k is 33.

#= = iE fE
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18.

CD 45
(®) S550) ~ sn(70)
(b)(i) Construct F on AD such that AD L CF.
DF =CDcos ZCDF =~ 12.54678189 cm
DE =DF + EF = DF + BC = 12.54678189 + 40 ~ 52.54678189 cm
AFE = ABcos ZBAFE = 45cos50° ~ 28.92544244 cm
AD = AE? + DE? ~ /28.925442442 + 52.546781892 ~ 59.98204321 cm
AC =+/AB? + BC? = /AE? + BE? + B(C? ~ 1/28.925442442 + 34.471999942 + 402 ~ 60.20797289 cm

implies CD = 36.7 cm.

AC? + AD? — CD?
2(AC)(AD)
(b)(ii) Construct G on CD such that EG L CD.

The angle between the planes ACD and BCDFE is ZAGE.
EG = DEsin ZEDG = 52.54678189sin 70° = 49.37782319 cm

28.92544244
49.37782319

ZCAD = cos™( ) &~ 35.54210789°

AE
ZAGE =tan™'(==) ~ tan™}( ) ~ 30.36169731°.

EG

Therefore, the angle between the plane AC'D and the plane BCDFE is 30.36169731°, which exceeds 30°.
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f(x) = 2® — 12ka — 142 + 36k> + 89k + 53
= (z — (6k+7))% + (5k +4)

Therefore, the coordinates of Q is (6k + 7,5k + 4).
(b) R = (7 — 6k, 5k + 4)

k+4)—(4-3k
(5k +4) — (4 — 3k) = —, using point-slope form yields equation of @)S:

(c)(i) Slope of QS = Gh+7) -7 3

4
y—(4-3k)= g(a:—7)
los 1 4x -3y —9k—-16=0
(c)(ii)
Let U be the centre of C.
Note that QR is a horizontal line, also QS = RS.
Thus, the z-coordinate of U is the same as that of .S, which is 7.
Let M be the midpoint of QR.
M
LSQM = tan_l(M—g) = tan~"1(
1
LUQM = §ZSQM ~ 26.56505118°
UM = MQtan ZUQM = 6k tan 26.56505118° = 3k
Note that UM is the radius of C. Thus, y-coordinate of U is (5k +4) — (3k) = 2k + 4 and this gives the
coordinates of U as (7,2k + 4).
Therefore, the equation of C is

(5k + 4) — (4 — 3k)
6k+7)—7

) &~ 53.13010235°

(x —7) 4 (y — (2k + 4))* = 9k?

(c)(iii) Note that ST L UT. If STUV is a rectangle, UV has to be parallel to ST. Equating the slopes

of UV and ST yields
(2k+4)—(—-14) 4

7—(-29) 3
Solving gives k = 15.

We now show that when k = 15, STUYV is indeed a rectangle.
When k = 15, the coordinates of U and S are (7,34) and (7, —41) respectively.

34— (~14) 4

Slope of UV = 22—\ _ 2

ope o 7-(—29) 3
Slope of VS = -4l - (-1 _ 3

7-(-29) 4
Slope of ST = Slope of QS = g
1 _

1 Ul = ————— = —
Slope of U Slope of ST 4

Since (Slope of UV)(Slope of V.S) = (Slope of V'S)(Slope of ST') = (Slope of ST')(Slope of TU) = (Slope
of TU)(Slope of UV) = -1,

thus, UV L VS, VS L ST, ST L TU and TU L UV.

Therefore, when k = 15, STUV is indeed a rectangle. i.e. it is possible.

#= = iE fE
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