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FORMULAS FOR REFERENCE

By
sin(A+B)=sin Acos B + cos Asin B sin A+ sin B = 2sin AJZF B cos A; B
cos(A+ B) = cos Acos B F sin Asin B sin A—sin B = 2cos A; B sin A; B
A+B A-B
+ cos A+cosB = 2cos cos
tan(A+ B) = tinA_tanB 5 2
1+tan Atan B -
. A+B . A-B
2sin AcosB = sin(A+B)+sin(A-B) c0s A—cosB =—2sin——sin—

2c0s Acos B = cos(A+ B)+cos(A—B)

2sin Asin B = cos(A—B)-cos(A+B)
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SECTION A (62 marks)

F'I (62 57)

Answer ALL questions in this section and write your answers in the spaces provided in this
Question-Answer Book.

ARSI R S R R e

1. Let f(x)=2xy/x*-1.Find the value of f'(2).
I%f(x): 2xVx* =1 o i f(2)puf -

(3 marks)
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Figure 1 shows the graphs of y = cosx and y = —sinx.
qgﬂ 1513, y =Ccos X =2 y = —sin X Elfjﬁﬁﬁﬁl%l o

y

A

y = COS X

Y|

y =—sin X

Figure 1

L
(a) Find the x-coordinate of P.
o P x A -
(b) Find the area of the shaded region.
IR O -

Find the general solution of the equation sin26 —sin30+sin46=0.
747 sin20 —sin 30 + sin 46 = 0 fi3] i -

X

Page total

(5 marks)

(5 marks)
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x? +4x+10
Let y= , *
y 2X+5 ®)

x? +4x+10
ry = ) *
il 2X+5 ®)

where X is real.
X B o
By expressing (*) in the form of ax® +bx + ¢ = 0, find the range of values of y.
Il ax? +bx+c =07z % (*) » of y v il afal -
(5 marks)

Given x® +ky® = ¢, where ¢ and k are non-zero constants.
xS+ ky®=c 0 Hilic® k ?.T'L:J[E%,'rfﬁfj‘g(ro
(@ Find d_y
dx
. dy
2 dx
(b) If the tangent to the curve x® + ky® =c at (-2, 1) is perpendicular to the line
y = (k —3)x, find the value of k.
FIASL X +ky? =c AT (=2, 1) ey = (k=3)x = o K AYf o
(5 marks)

‘u1Bsew ay) Ul 311IM JoU Op asea|d



Page total

Please do not write in the margin.




Page total

Please stick the barcode label here.

X . k . . A%y
If y=—sin—, where k is a constant, find the value of x d—2+k y.
X
x .k d?y .
Foy=Tsin— > 1k AR o x* 2y il
Yy ksmx fl ﬁljgr T x dXZ+k y Fi fifi

(5 marks)

Given that N is a movable point on the circle x* +y* = 4. F is the point (-3, 0). P
divides FN internally in the ratio 3 : 2.
SN ERE X% +y? =4 F— F{éﬁ&ﬁ F ﬁ@%ﬁ(—& 0) e PI'JE=3:2%5) FN -
(@) Find the equation of the locus of P.

TP F[ij_T}LEL'ﬁRﬂJIE °
(b) What kind of curve does the locus of P represent?

P gtk (O f e 3eL 2

(5 marks)

‘u1Baew ay) Ul 311IM JOU Op asea|d



Page total

Please do not write in the margin.




Page total

Please stick the barcode label here.

Sand falls onto a horizontal table at a rate of 10cm ® min ~* and form a heap in the shape of
a right circular cone with vertical angle 60° as shown in Figure 2.

VP 10em® min 7t VR TS T AT T YR - }[EN\%E%'%ER ’ Z/[Iq‘?qﬂ 2 B o [EY
SERITI] 60°

Figure 2
A2
Find the rate of increase of the height of the heap with respect to time when the heap is at a
height of 15 cm.
SV D A 85 15 em [ » A sk -
(5 marks)

(1+ax)" =1+ px + gx? + terms involving higher powers of x, where n is a positive
integer.
(L+ax)" =1+ px+ox* + X ORIV EAUE > Fflin 8- el
(@) Expresspand qin terms of aand n.

Mfak®n#pkqe-
(b) If p=21and q=189, findaandn.

T p=21»q=189 > frakn-

(6 marks)
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L is a line of slope m, where m > 2, which makes an angle 0 with the line 2x -y +13=0

where tan 0 = % )

AL puRIEREL mo S im > 2> SRR 2X -y +13 = 0197 £ 6 H T tan © =% :
(@) Find the value of m.

o mpuf -
(b) If the distance from (2,-3) to the line L is 2+/10 , find the two equations of L.

* '@(2,—3)3—*@ SELL PUBEEESRT, 2410 0 of L CRICRCE

(6 marks)
Prove by mathematical induction that
FIIP G PSR S 9
2x2+3x22 +4x2° +---+(n+1)-2" =n. 2"
for all positive integers n.
(6 marks)
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12. The slope of tangent at any point (x, y) of a curve P is given by % = 25in§. The line
X
y =X —% IS a tangent to the curve at point A for 0 < x < &t. Find

o - o e dy . X o T o
< A [ e SES B My RAT < Ny = < x
HIASLP 7 (2l %!I‘(X y ) J,J}ﬂdx = 2sin ; sy = x 3 ESHIIPbE %!‘ FAFE!

1o HI0<x < o TR
(@) the coordinates of A.
AEKJ;J:@ ;
(b) the equation of P.
P F[fjiﬂfgt 0
(6 marks)

‘u1B.ew ay) Ul a11IM JoU Op asea|d



Page total

Please do not write in the margin.




SECTION B (48 marks)

43k (48 57)

Answer any FOUR questions in this section. Each question carries 12 marks.
¢ﬁ@¥wqﬁ’@@M2ﬁo

13. In Figure 3, ABCD is a parallelogram. E and F are mid-points of AD and DC respectively.
G and H are points on AB and BC respectively such that AG:GB =1:2 and
CH :HB =1:3. EH meets FG at a point X such that GX : XF =t:1-t, where t>0. Let

E;A:a and DQC =b.
o q%,‘ﬂ 3 ABCD £~ I #4387 - E& F 55 ||IE% AD % DC FIUHI%HFO G K HiHFE
AB ¥ BC fEIfJ%FE AG:GB=1:2»CH:HB=1:3 - EH= FG ﬁlﬁﬂﬁ%ﬁx =

GX :XF=t:1-t » H[it>0 - FDA=a®»DC=b -

f
D F C
H
E X
A G B
Figure 3
s
(@ (i) Express DQG in terms of a and b.
Fla¥ b#DG -
(i) Hence, show that
EI [LI—LA > F{ﬁEj
t+2

D;( :(1—t)a+Tb.

(4 marks)
(b) (i) Express DQH in terms of a and b.
Fla®b#DH -
(it) Hence, express EH in terms of a and b.
k= I'lak b?&Eﬁ °
(iii) Using the fact that E, X and H are collinear, or otherwise, show that t :%.
FPLE ~ X% H ERH A 8 > =22 -

(8 marks)



14. InFigure 4, CDEF and ABFE are two rectangular planes perpendicular to each other. X, H
are points on AD and AE respectively such that XHL AE. Let ZCAF =a, £ZXBH =8

and ZCBF =¢.
T Q%fﬂ 4f[1> CDEF » ABFE £ijy = ﬁ‘g‘@[;'/;%“b%ﬂ‘ [reX~HEL AD ¥ AE fﬂ/%ﬁ’
=" XHLAE - 3% /CAF =a » ZXBH = » ZCBF =¢ -

[
D C
oF
X : E ............................
A ........... — B
Figure 4
W
(@) By considering AACB, prove that cos Z/ACB = SI_n—Z.
sin
YIS AACB » F7P]cos ZACB = 2o
f sin¢
(3 marks)
(b) By considering A ABX, express cosZ AXB in terms of 3 and ¢.
T HREAABX » I'] B M ¢ A cosZ AXB -
(2 marks)

(c) If ACLBX, find the value of sin® a.+sin*p —sin®¢.
F ACLBX > Zifsin® a+sin®p—sin® ¢ I/ fifi -
A student claims that it is impossible to have ACL BX with o > 45° and 3 > 45°,

explain whether the claim is correct.
HPLERACLEX » 20> 457 B> 450 » GO [URERLY, -
i

(7 marks)



15. Figure 5shows acircle C:(x—2)° + y* =1 and astraight line L : y = kx+a, where k and
a are constants.
[f 5 AT BN C  (x = 2) + y? =1 MLy =kx+a > Hlik ¥ a ﬂﬁjér

Figure 5

ps

L cuts the y-axis at the point A and the circle C at two distinct points P(p, p’) and Q(q,q’).
R(x, y) is a point on the line segment PQ such that PR: RQ = AP : AQ.
U?y@ﬁ%%?AW%%HCﬁ%%?HQpU\Q@q?oR@Jﬁ%ﬁ%PQ}ﬁkgﬁ
I’E@H PR:RQ=AP:AQ -

(@)

(b)

(©)

Express AP : AQ interms of p and g.
Mfpkq*AP:AQ -
Hence, express the x-coordinate of R in terms of p and g.
k= Il p kg3 RV x 145

(3 marks)
Find the coordinates of R in terms of a and k. Hence, find the equation of the locus of
R in terms of a as k varies.
FJah ke RIS [l 1) @l ks [ R ok 47 -

(7 marks)
Given that whatever the value of a, the locus obtained in (b) always passes through a
fixed point. Write down the coordinates of the fixed point.

SR Aol - (0) FlE s I - R L -
(2 marks)



16. Figure 6 shows a sector containing an angle 6 (where % <0< %) Is cut off from a circle

of radius r. The remaining part is then folded to form a circular cone.
[ﬁ[ 6 - ER tﬁw T, r A R % P E RS, O (E] H‘_< 0 <_)
T FRIBRAH 53 s e%%

Figure 6
e
(@ (i) Show that the total surface area (including the base) of the cone is given by
=5 [gr.léEJr{}El % *F'IE,LE IE 1%? (quf[m{ﬁ ) £
S= (92 —6m0+8n°).
4n
(i) Show that S decreases as 0 increases.
i O 471 » ] S KEIEVSFY -
Hence, write down the value of 0 such that S attains its maximum value.

P Bl vy S s 2 EAT (i 6 puf -

(b) Itis given that the volume of the cone is given by

= LIS £,

(6 marks)

’N4n0 - 0% .

(i) Find the value of 6 such that V is maximum.
£V TR R 0o
(Testing maximum/minimum is not required.)
(%2 Pl BRETR ) o R - )
(if) Does S attain a maximum when V attains its maximum? Explain your answer.
iV ER I > IS L R 2 i -
(6 marks)



17. Figure 7 shows a longitudinal section of a bowl generated by revolving the lower half of
2 2

the curve 1(_6 +y? =1 about the y-axis. The bowl contains water to a depth of h units,

where 0<h<3.
2 2

i 7 4 TR = ey B Y ORGP -
7F%h1EFrrjwwEH[0§h33

\ S

Ih

Figure 7
W

(@) Show that the volume of water in the bowl is ;—Gnhz(Q —h) cubic units.

Pl OB ?E%nhz@ —h)zF i

(4 marks)
(b) Find the capacity of the bowl.

P B
(2 marks)
(c) Given that % of the bowl is empty initially.

_ 23 . .
I STIBRE G i 22 e RL R o
;pﬁ;J;zHE%J? > H J@hf g fiy
(i) Find the depth of water in the bowl.
s R -

(if) Now more water is added at a rate of g(k +t) cubic units per hour at time t hour.
After 12 hours, the bowl is full of water. Find the value of the constant k.
E’\tﬁ , »J\<[ _JJEJ:T k+t ﬁ—ijgﬂm“pjlﬁi} I:FJ @.‘; o FT3M 12 Jﬁ ,ﬁh‘

[ R j‘ﬁJE*FkUIEI
(6 marks)

END OF PAPER



	FORMULAS FOR REFERENCE 
	參考公式 
	END OF PAPER 


