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Instructions:

1.
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Each candidate is provided with the following documents:

1.1 Question paper including cover page — 22 pages

1.2 One sheet of draft paper

Fill in your JAE No., campus, building, room and seat no. on the front page of the examination
paper.

There are 5 questions in this paper, each carries 20 marks. Answer any 3 questions. Full mark
of this paper is 60.

Put your answers in the lined pages provided. Answers put elsewhere will not be marked.
Show all your steps in getting to the answer. Full credits will be given only if the answer and
all the steps are correct and clearly shown.

The diagrams in this examination paper are not drawn to scale.

Calculators of any kind are not allowed in the examination.

Answer the questions with a blue or black ball pen.

Candidates must return the question paper and draft paper at the end of the examination.
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Answer any 3 questions, each carries 20 marks. Write down the answers on the 3 lined pages

following each question.
1.

E-ABCD ABCD | |=2v2 =3
N =5 F BC G E DF | |=+v5
V3
() cos( =7 [ N A @ )
(b) EG ABCD | : A ] 7 )
© 1 | G )
In the above figure, E-ABCD is a pyramid, its base ABCD is arhombus, | | = 2v2
and =3 | 1= |, =2 F is the midpoint of BC, G is the foot of
perpendicular from Eto DF.| | = V5.
v3

(a) Show that cos( )= 7 [Hint. Find| Jand| |]] (8 marks)
(b) Show that EG is perpendicular to plane ABCD.

[Hint. Show that A is a right-angled triangle.] (7 marks)
(c)Find| | (5 marks)



(a) ()= °%-12 +6

(i) () ") @ )

(i) () @ )

(iii) = () 2 )

(iv) (i) - (iii) = () @ )
(b) L= +4 o= 343 2+ A

(i) A @ )

(ii) 6 )

(@) Givenfunction ()= °—12 +6.

(i) Find () and "(). (2 marks)
(if) Find the local maximum and local minimum values of (). (3 marks)
(iii) Find the inflection point(s) of the curve = (). (2 marks)
(iv) Using the results in (i) — (iii), sketch the curve = (). (3 marks)
(b) Giventhattheline : = +4 isatangentlineofthecurve : = 343 2+

at point A.

(i) Find the point A. (4 marks)
(if) Find the area of the region bounded by the line and the curve . (6 marks)






(a) = + -3 +| |=-1+16
@8 )
(b) (i)
cos3 =cos® —3cos sin? and sin3 =3cos? sin —sin®

3tan —tan3

tan3 = 1—3tan2 G )
@iy () 3-3v32-3 +v3=0 tan 7 )
Let =+v-1.
(@ Let = + ,wherexandy arereal numbers. If satisfies the equation
—3 +| | =-1+16, find the value of . (8 marks)

(b) (i) Using De Moivre’s theorem, show that
cos3 =cos® —3cos sin? and sin3 =3cos? sin —sind

3tan —tan3

D h n3 = . mark
educe that tan 3 1—3tan? (5 marks)

(i) Using the result in (i), solve the equation 3 —3v3 2—3 ++/3=0.

Express your answer in terms of tan. (7 marks)



5 (a) (1)

sin( £ )=sin cos =cos sin
cos( = )=cos cos sin  sin
i i 2 60 —— sin — 2 sin —— sin — 4
sin —sin = 2cos > sin > coOs —cos = —2sin > sin > 4 )
1 1 1
(i) |sin2  sin4  sin8 | =—4sin sin2 sin3 6 )
cos2 cos4 cos8
(b) O=< =3 Xy z
+ + =6
{(sin2 ) +(sin4 ) +(sin8) =3
(cos2 ) +(cos4 ) +(cos8 ) =-3
(10 )
(@) (i) Given the formulas
sin( £ )=sin cos =cos sin
and
cos( = )=cos cos sin  sin
Deduce that
i i 2 c0s —— sin—— and 2 sin —— sin —— . (4 mark
sin sin =2 cos——sin—— and cos cos = —2sin——sin— . (4 marks)
1 1 1

(ii) Prove the identity |sin2



2.

(@ F BC | I=1 1 =3 y
1 —
| 1=1 [tan( )=Gl D 1=31 =2
=3 L I=1 1 A =1 |=2v2
FBC | 1= I=1 1
| 1P=1 [?’-| [?’=8-2=6
| 12+ 12—l 2 _6+2-5 _ V3
cos( ) 21 11| T 2vev2 4
- _ 2 __
(b) A | 1=1 [sin( ) =] [|V1-—rcos?( ):\/E\/1—($) :%
A | 1=Vl PP+| [2=v2+] [?cos¥( ):\/2+2(%):VT_8
A | =Vl P+] P=v2+2=2
2 2 — 4 — 2 -
| 12+ 1P=4=] | =~
1
(© F BC | 1=1 I D =1 =
= — - = 2 — 2 2
AG = + =3%573 | l_J |t||
| 1= |-1 |=v6—] |cos( )zdﬁ—Vﬁ(?):%ﬁ
2 — 2 2 — 54 _91
| P=1 P+l P=8+i=3

| 1=V P+l P=vy+3=vI3

@@ ‘()=32-12 "()=6

(i) ()=0- =-2 =2
<-2 ‘()>0 ()
—2< <2 ()<oO ()



(iv)

30 Y
20
1 —_—
AN y—f(X)/;X
B ’ 10 \E/ !
-20
(b)(i) L 1 A 1=—=324+6 +1
=0 L (0,4) C (0,0)
=-2,(-22) L C A
— 3 2
M (Z,0 T 0 =2 ) =-2
-2< <1 = +4 = 3+3 2+
sz( +4)—(3+3 2+ ) :J’_124_ 3_3 2
_4 14 3t
AR
T4
5.@0) { v et 4249 +( — )P=36
= +( —
(4+9m?) 2+18 ( — ) +9( — )?-36=0
= +(- ) E 1) 0
[18 ( — )DPP—-4(A+9Im?H)[9( — )?>—-36]=0
9 2—( — )2+4:0
(i) (2
09— 2 2+2 +@4- ?)=0
1 2 3 1+ 2:22_9 1 2= 2:3
b 1 2 )
L 2=-1 So=-1 2+ 2=13 #£x3 #x2
1 2 (,)=(=3=%2
A 2+ 2=13

1)

)
©)



(o) =1,2, = tan -—< <=

5 32 2
(,)=064 1+ =5 1 2=y
1 > a 0<0(<5
_ _ tan 1_tan 2 _ 1= 2 _'\/( 1+ 2)2_4 1 2
tan =lanC. = I =T, T 17 i+ L ol
_ZVE
=— B
—12V13
1 2 tan 7
(a) -3 +||=-1+16 ( + )—-3( — )+V 2+ 2=-1+16
-2 +V 2+ 2+4 =-1+16
{2 +V 2+ 2=-1
4 =16
=4 =4
-2 +V 2+16=-1 VvV 2+16=2 -1
2+16=(2 —1)? >1/2
32—-4 —-15=0 >1/2
( —3)(3 +5)=0 =>1/2
=3
=3+4
i cos3 + sin3 = (cos + sin
(b) (i) 3 in3 = ( in )3
=cos® +3 cos? sin —3cos sin? — sind

= (cos® —3cos sin? )+ (3cos? sin —sin® )

cos3 = cos® —3cos sin? sin3 = 3cos? sin —sin®
tan 3 sin3 __ (3cos?® sin -sin® )/cos® _ 3tan -tan®
T cos3  (cos® —3cos sin2 )/cos3  1-3tan2
i = —_—_< <
(i) tan > >

3-3v32-3 +v3=0
tan
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5. ()() sin —sin
+

— + —
=gj +——)—si -
sin ( 5 ) —sin( > 5 )
S+ - + - S+ - +
= + — -
(sin 2+ cos > cos > sin > ) — (sin > cos > cos > sin
=2 i
cos > sin >
COS — COS
= +—) — -
cos ( > ) —cos ( > > )
+ — S+ = + — S+
= - - +
(cos 2+cos > sin > sin > ) — (cos > coS > sin > sin
— o .
sin > sin >
(a)(ii)
1 1 1 0 0
|sin2 sin4 sin8 | =|sin2 sin4 —sin2 sin8 —sin2 |
cos2 cos4 cos8 cos2 cos4 —cos2 cos8 —cos2
1 0 0
=|sin2 2cos3 sin 2cos5 sin3 |
cos2 —2sin3 sin —2sin5 sin3
1 0 0
=4sin sin3 |sin2 cos 3 cos5 |
cos2 —sin3 —sinb
=4sin sin3 (—sin5 cos3 +cos5 sin3 )
=4sin sin3 [—sin(6 —3 )]
= —4sin sin2 sin36
(b) (@)(i) —4sin
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Suggested Answers:

1. (a) From Fisthe midpointof BCand| |=]| |, we get and =§( -
1 1 =
Then, | [=] [tan( )=GlI D 1=31 [|=v2
From =§and| =] |, wegetA isequilateral. So, | | =| |=2v2.
From Fis the midpointof BCand| |=| |=]| |, weget
Then,| =] |°—-| |?)=8-2=6.
_ 1 P+l -l PP _6+2-5_ 3
Hence, cos( ) = TR N i
T _
®mna L1 1=] Isin( )= Wi—cos’( J=v2Vi- (&) =&

na 1 1=V Brl P=v2el Peos?( )=v2+2(="=
InA | |=V] 12+]| |2P=v2+2=2

Since| |2+| |2=4=] |? wehave ==

From and , We get
(c) From Fis the midpointof BCand| |=| [(=]| [),we get :§ =5
Join A and G. Since = + =g+z=gzwehave| =] [*+]
since] |=| |-1 |=v6—] [cos( )=VB-v2 (L) =22,
wehave | [2=] [?+] 2:8"'?_::%'

Hence,| |=+V

12

.



(iv)

(b)(i) The slope of lineLis 1. AtA, 1 =

13



(c)For =12,let = tan Dbe the slope of , where —5< <z

As(, )=(54),wehave 4+ Zzgand 1 2:3.

Suppose the angle between ;and ,isa, where0 <a < > Then,

tan ;—tan , 51— zl_\/( 1+ 2)2—4 1 , 2V13

1+tan 1 tan 2|_ 1+ 1 2 |1+ 1 2| 7

tan =[tan( 1 — )| =]

. _12v13
Hence, the angle between ; and 5 istan 12418

4. (a)
-3 +||=-1+16 (+ )-3( - )+V 2+ 2=-1+16
-2 +V 2+ 2+4 =-1+16
2 +V 2+ 2=-1
4 =16 '
From the second equation, = 4. Solving the first equation with = 4, we have
—2 +V 2+16=-1 VvV 2+16=2 -1
2+16=(2 —1)> and =1/2
32-4 —-15=0 and =1/2
( —3)@3 +5)=0 and =1/2
=3
Hence, =3+4.
(b) (1)

cos3 + sin3 =(cos + sin )
=cos® +3 cos® sin —3cos sin? — sin®
= (cos® —3cos sin® )+ (3cos? sin —sind® ).
Comparing the real and imaginary parts, we get
cos3 =cos® —3cos sin? and sin3 = 3cos? sin —sind
Hence,
__sin3 _ (3cos? sin —sin® )/cos® _ 3tan —tan3
T cos3  (cos® —3cos sin?2 )/cos3  1-3tan2

tan 3

(i) Let =tan ’_E< <E.Then,

83-3/32-3 ++/3=0
tan® —3v3tan? —3tan +V3=0
3tan —tan3 V3

1-3tan?
tan3 =+3
3 = 3t IS an integer
= — 4 — i i
st isaninteger.

Since — 5< <3 the roots of the equation are tan(— %) tang and tan 4?
[Remark: Ifwelet0 < < Sor>< <, then the values of are 5 % and %

2 7
The answers are the same because tan(— ?) = tan ?]
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5. (a)(i)

sin  —sin
- - - + -
= + —) — e —
sin ( > ) —sin( > > )
.+ - + | - .+ - + . -
= + - -
(sin 2+ cos > cos > sin 2) (sin > coS > coS > sin > )
=2 in
cos > si >
COS —COS
j— + j—
= +—) - -
cos (. > > ) —cos (. > > )
+ — S+ = + — S+ =
= - - +
(cos 2+cos > sin > sin 2) (cos > CoS > sin > sin > )
= —2sin in
si > si >
(a)(ii)
1 1 1 0 0
|sin2 sin4 sin8 | =|sin2 sin4 —sin2 sin8 —sin2 |
cos2 cos4 cos8 cos2 cos4 —cos2 cos8 —cos2
1 0 0
=|sin2 2cos3 sin 2cos5 sin3 |
cos2 —2sin3 sin —2sin5 sin3
1 0 0
=4sin sin3 |sin2 cos 3 cos5 |
cos2 —sin3 —sinb

=4sin sin3 (—sin5 cos3 +cos5 sin3 )
=4sin sin3 [-sin(5 —3 )]
= —4sin sin2 sin30

(b) Since the system of equations has more than one solution, using the result in (a)(ii), we have
—4sin sin2 sin36 = 0.

AsO < SE,Wehave =Q0or =gor =

If =0or = > the second equation becomes0 +0 +0 = /3, from which we know that
the system of equations has no solution. Hence, #0and # >

+ + =6

. BB B 5

When =§,thesystem of equations becomes > 5 T V9o,

L1 1 __4

{ 2 2 2
+ + =
Solving{\/_g _¥3 LB §,weget =4- , =2, =,

2 2 2
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