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Qla

j\/g 1sin‘1(%j+c.

Qlb Let u=tanx, du=sec? xdx.

1
jJ9—4x

jtan2 xsec? xdx=ju2du =%u3+c=%tan3x+c.

Qlc di(xsin X)= XCOSX+Sinx
X

j;% (xsin x)dx = !(xcosx+sin x)dx

[xsinx]; J' xcosxdx — [cosx];

a
I Xcosxdx = cosz —cos0=-2.
0

Qld Let u=1-x, x=1-u, du=-dx.

When x=0, u=1. When XZ%’ u:l.

4
e

1 1
{u 2 —UZJdu

—-X

M._"_.,_.

1

1 3
P T N
3

Qle

2 1 X 1
3. 2 dx = BRI RN X
X+ X +Xx+1 Xx+1 x“+1 x°+1

={Ioge(x+1) Zlog, (x? +1)+ tan” x}

N —y N

NI

3 1 5 1
=|lo Io 5+tan™2|—| lo Zlo —+tan’l
[ge % J ( e 2)

=tan'2 tan‘ll:tan‘li
2 4
1 Z_E 3
Note 1 tan(tanlz—tanl—jz 2__>2
1 4
1+2x =
2
Note2 Let u=x?+1, 1du=xdx.
X du
—dx= Io u+c_—lo x?+1
J‘x2+1 27 u Je g( )
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Q2 z=4+i,w=Z=4-i.
Q2aii w—z=(4-i)-(4+i)=-2.

2 .
Quaili £-Z B8 _15, 8,
W Zz 17 17 17

Q2bi 1+i = 2§(cosﬁ+ign1j.
4 4

.. \17 1 w 177
Q2bii (1+i)" =| 22 cos—+|smT

—256\/_[cosz+|sm j 256\/_(—+—j 256 + 256i .

V2 V2
Q2c Let z=x+Vyi#0, . x#0and y=0.
1.1, 202 4 22X ~=1, 2x=x2 +y?,
2 Z 2z X“+y

. (x=17 + y? =1, by completing the square.
Thelocus of Pisacircle of radius 1 unit and centred at (1,0),
without the point (0,0).

Q2di Let a=cosf+ising

z, :co{6+£j+isin(0+£]
3 3

= {cos%ﬂsin%}[cos@ﬂsin@] = wa

Qzdii z =c0{6’—%j+isin(9—%j

cosfd+isngd a

T . . T
cos” +isn- ¢
3 3

(o=
572, =|— law=a®.

w

Q2diii z +z, :3+aa):a(i+a)j: a(Zcosljza and
10} @ 3

zz,=2a%, ..z, and z, aretherootsof z> —az+a® =0.

Q3a f(-x) isthereflection of f(x) inthey-axis.
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f(x), x>0
f =
Qaai () {f(— x), x<0
AN ™ 77
/
\\\\ ///
l/
( 1! 1) \\ e (1! 1)
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LN >
// \\\

(_1!2) Ay

Q3b Thezerosof x*-5x+3 are a, fand y.
nafy=-3,af+pyr+ya=-5and a+p+1=0.

Let x® +bx? + cx+ d be the cubic with zeros 2o, 24 and 2y .

b=-(2a+28+2y)=-2a+p+1)=

= (2a)(2p)+(28)27) + (27 N2a) = 4ap + By + ya) =20
d = —(2a)28)2y)= -8apy = 24.
Hence the cubicis x® — 20x+ 24 .

Qe V= Zm{mgTerdx = 27 log, xcx
1 1

= 2z[xlog, x— x|} = 2z[(e-€)-(0-1)]= 2z cubic units.

Note: %(xloge x)=1+log, X, %(xloge x)-1=log, x

{ (xlog, x) }dx:'floge xdx
1

1
Ilogexdx [xlog, x—x[; .

1

Q3di Verticdly, Fsind+Ncoséd-mg=0...... D

Horizontally, F cosf - Nsind =mro”............ 2
cosf x (1) —sin@ x (2), where sind = 0and cosd =0
N cos® 6+ Nsin? @ = mgcosd — mro®siné,
N(coszéhrsinze):mgcosﬁ—mra)zsine,

N = mgcosf —mro®sing .
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Q3dii N >0, mgcoséd —mrw®sind >0 where sind >0 and

gcosé . Hence - 9 9

cosf>0. .. w2 <2= <w<
rsnéd rtand rtan

and w#0.

Q4a Consider ALAM and APAG .

ZALB = ZAPB, subtended by the same arc on the
circumference.

ZAMB = ZAQB, subtended by the same arc on the

circumference.
S ZLAM = ZPAG.

Q4bi sin30 =sin(20 + 0) = sin20 cosd + cos20sin &
= 2siné cos’ 6'+(cos2 0 —sin? 9)3in9

=3sindcos? 0 —sin®4.
Q4bii 4sinesin[9+%jsin[9+%”j

—2siné 25in(0+2—7[jsin(9+£)
3 3

=2sin G{COS% —cos(26 + n)}

= 23in49(%+ coszej

— sing(L+ 2cos’ 0 - 2sin® )

= sinH(Scos2 6 —sin® 6)
=3sinfcos’ @ —sin®@ =sin34.

Q4biii sin@sin(9+ jsm(9+2—”j =lsin36'.
3 3 4

Max value of sindsin| 0+ |sin 9+E isl.
3 3 4

Q4c Sidelength of square=e—x.
V= [le-xFay = [le-eFay = (¢
0 0 0

—2e¥t 4 ¥

1
= {ezy— 2ev+ +1e2y}
2

0

= %(— e’ + 4e—1) cubic units.

Q4di (~a)ap=-s, . .a’f=s

(~a)a+ap+p-a)=r, . a’=-r

(~a)+a+p=-q, . . f=-q
=(-pl-a?)=ap=s

Q4dii SincereR and a2 =—r =i’r, - a =+ .

Hence there are two purely imaginary zeros and they are

(—a)=-ivr and a =ivr .
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12 12
Q5a Pr(X =3)= S G g3

24(:6
12 12 12 12 12 12
Qsail Pr(X >3)= s 2t Cs Gt Co Co _ggp
CG
Q5bi X—Z—y—z—l X Yy =0 by implicit
a?> b> ' a® b?dx yimp
2
differentiation. Hence ﬂ = ¥
dx a‘y

2

b°x
At P(x,,y,), m; = azyl

1

. Equation of thetangent is

b®x,
y_y1: 2
ay;

2 2 2,2 2., 2
b xx—a‘y,y=bx"-a%y,".

(x=x,), a*y;(y-y,)=b"x(x-x,),

2 2
XX Wy X W

Divide both sidesby a®b?, b e pr

2 2 2 2
Since P(x,,y,) ison :——§:1, .'.%—%:1,
: Xl—zx—% 1 isthe equation of the tangent a P(x,, y,)
a

Qsbii Similarly, 2% -
a
Q(Xz’Y2)-

Since T(x,, Y, ) lieson both tangents, .- X1>2<o —% =1and
a
x2>2<0 _Y y° =1. Solve these two equations simultaneously to
a
obtain Y2~ Y1 _ —-2, which is the gradient of the chord PQ.

X=X avy,
%X
: .
2 (x—x,), which can be
0
XX _Y¥i¥o . XX _ Yo¥
b>  a? b? T a? b?

Equation of PQis y—-vy, =

XX Yo¥Y _

rearranged to —- =1.
a

. : XX Yo¥ _Xae
Q5hiii Since S(ae,0) lieson ?—b;'zzl, ,_?_1'

i.e. x, =2 . Hence T(x,, y,) lieson the directrix x =2

e e
Q5ci (x—-1)5-x)=—x? +6x-5=22—(x-3).
Q5cii Let x—3=2sin@, dx=2cosadd,

JXDBE-x) =22 - (x-3) = \J4l1-sin? ) = 2cos6 .

When x=1, 0=-2=_When X=5, 0==.
2 2

e O [N

4cos® 6d6 = IZ cos26 +11d6

2

[V DB X =

(NI

= [sin20 + 207, =
2
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% =1 isthe equation of the tangent at

Q5di AD = AC = 2AP = 2xlcos% =2u.
Sum of angles of pentagon=(n—2)z = (5-2)7 = 37 .
-~ /BAE= and scaD =L 3|7
5 2 5 5
Apply the cosineruleto AACD ,

CD? = AC? + AD’ - 2(AC)(AD)C0$%.
~12 = (2u)* + (2u)® - 2(2u)2u)u.
- 8u®-8u?+1=0.
Q5dii Given x=% isaroot, .. 2x—1 isafactor of
8x3 —8x? +1.
- 8X° —8x? +1=(2x—1)4x* — 2x—1)=0.
S 4x?—2x-1=0.
+
The other rootsare x = 1‘4\/5 .
Hence u =%, ie cos” = 1+\/§ , since cos”>0.
4 5 4 5

Q6a (a+h)

:a”+[nJ ”lb+[nj a"%p?+..+b".
1 2
n n
Let a=b=1,then 2" =1+ +..+ +1.
1 2 n-1

n
.'.2”>(Jforn22.

2

bl 2" > n(n-1) ot nn-1 2" S n(n-1)
2 4 'n+2 4n+2)’

.nL2< 4n+8

“2™ “n(n-1)°

Q6aiii Itistruefor n=1 because LHS=RHS = 1.
Assumeitistruefor n=k,

2 k-1
i.e 1+21 + 1 +...+kl =4—E,then
2 2 2 2t
2 k-1 k k
1+2(1j+{1j +...+k(1] +(k+1{1j :4—k+2+(k+1{1j
2 2 2 2 k-1 2

2k +4 k+1 k+3 (k+1)+2
=4- 2k + 2k =4- 2k =4- 2(k+1)—1
citisasotruefor n=k+1. Henceitistrueforalln>1.

an+8 4+ﬁ

n(n-1) n-1

Since n+2< 4n+8 . n+2_)0

2"t n(n-1)" " 2t
n+2
2n—1

—0.

Q6av As n— w,

and the series= 4 - —4.
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X

1.4t —1.4t
Q6bi x = 5'°%(%J 25 = et 4 g,

Implicit differentiation with respect to t:

2 - dx 14( 14t ,14t)’ ._'%:7 gl _Xefm |
5 dt dt X
2e°

14t 14t
e —e
SNVEN |-
e +e”
x x\? ,
Q6bii 2e5 = e p a4 | 9es | = (e1.4t n e—lAt) ,

s ded =% +e?¥ 12,

Vs eldt _ glat ]2
el4t +efl.4t
2.4 2.4 = 2x
t —2.4t -
—ag & Fe "2 _ygde” 4 49(1 eS]
4e5 4e5

—-2x —-2x
Qebiii = 3Ly )-4df; o5 |49
dx\ 2 2 dx 5

2
B[V | gg-022.
5|7 a9

Q6biv —0.2v? representsthe air resistance during the fall. The

negative sign shows the direction of the air resistance is opposite

to that of motion.

Q6bv Assuming the raindrop has reached terminal velocity,
Xx=0,98-02v*=0, M=7ms"

Q7a For O<t<%, cost <1.
X X T
.[costdt < jldt where 0< x<5 .
0 0

. T
s.sinx< x for 0<X<E.

Since sinx <1 foralx, ..sinx<x for x>0.

. : x3 x?
Q7aii f(x)=smx—x+€, f'(x)=cosx—1+7,
f"(x)=—-sinx+x.For x>0, f"(x)=-sinx+ x>0, since
sinx<x. .. y= f(x) isconcave up forx>0.

Q7aiii f"(x)>0 forx>0. .. f'(x) isan increasing function

forx>0,andsince f'(0)=0, f'(x)>0 forx>0.

. f(x) isan increasing function, and since f(0)=0, f(x)>0
3

forx> 0. Hence sinx>x—% forx>0.
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Q7bi APUR and AQVR aresimilar, . PU _PR
QV T OR’
PU PS
7hii QS=eQV, PS=ePU, - .
Q QS=eQ OV " 0s
Q7biii In APRS, P> PR PS__sSnha
sina  sin(@+¢) PR sin(@+¢)

QS QR QR _sing

sne snd’ QS sna
_QRXPS smeX sna % PS__ sing
QS PR sina sin(@+¢)’

In AQRS,

PR QS sin(@+¢)
_QV PU siné . sng
PUCQV sn(0+4) Sn(0+4)
i.e. sin(@+¢)=sind where ¢ = 0.
Hence 0+¢p=n—-0,ie ¢g=n-26.

Q7biv AsQ—> P, ¢ >0, 9—>%.

PN ePN PS
7Ci —— = cos =ecosf,..—=ecospf.
Q oR B, R B R B
Q7cii Similarly, % =ecosp.

Since cosLRPS_—S and cosZ/WPS' = PS ,
PR PW

c0sZRPS = cos/WPS' . Hence ZRPS = ZWPS' .

Q8a Let u=a-—x, du=-dx.When x=0, u=a.When
x=a,u=0.

a

If(a—x)dx=—Jqf(u)du:if(u)du=jif(x)dx.

0

Q8aii f(x)+ f(a—x)= f(a),

.T f(x)dx+f f(a—x)dx = [xf ()f5 ,

Q8bi Theseriesisgeometric, a=1, r = z°.

n - _ —

S_(Zz) _1_22n_1_22n1_zl_ U

n — 2 ) - 1 = =) V4 .
z°-1 z--1 z2-Z z2-Z
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Q8bii Let z=cosf+isng,

z'=cog-0)+isin(-0)=cosd-ising,
z? =cos20+isn20, ...,
2% = cog2n-2)¢ +isin(2n-2)9,
z" =cosnd +isinng, z"* = cogn-1)¢ +isin(n-1)¢
z™" = cos- n@)+isin(- nd) = cosnd —isinng.
LHS=1+ 00520 +...+ cos(2n — 2)0 +i[sin 20 + ... + sin(2n - 2)¢]

_((cosn¢9+isinnH)—(cosne—isjnnH)]
RHS= — —

(cos# +isin@)—(cosd —ising)
x [cos(n—1)¢ +isin(n—1)¢]

Slsnnn: [cos(n-1)0 +isin(n-1)9].

Q8hiii Equate theimaginary parts on both sidesand let 6 = 21 .

n

(n - 1)71

. T 2r .
LHS=sin—+sin—+...+sn
n n

. T
snZ> cos——
RHS= 2 sjn(n_l)” 1 sin(ﬁ— ﬁjf_Zn =cot = .
T

. T .
dnZ 2n snZ- 2 2n T 2n
2n 2n 2n
T . 27 . (n—l);r
sin— sin— sin
Q8ci d,+..+d, ;= n L n
. T T
sin— sin— sin—
n n
.. . 27 . (—) oS5,
sSin—+s8N— +...+ SN cot— snz
___n n n___ 2n_ 2n
. T . T . T T
sin— sin—  2sin—cos—
n n 2n 2n
B 1
et
2sin? =
2n

Q8cii p=n,q :%(d1 +o.+d ),

2 2
,;B:n—znz[zsnzijzz(nsiniJ |
q d+..+d, 2n 2n

. N2 2| sl
Qsdiii E=—=2(ngn_j _7° | 2n
qg d;+..+d 2n 2| &w
2n
sini
72_2

Asnow, 50, —20 41 . P
2n V4

2n

Please inform mathline@itute.com re conceptual,
mathematical and/or typing errors.
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