GCE ‘A’ Level H2 Maths Comparing complex parts: Area of AOM

Nov 2013 Paper 1 -2a+54=0=a=27 _; 2 ‘
Comparing real parts: ~2 xC
1i) X—-2z=4 -1la+2+b=0 1
2X-2y+2=6 — b =295 |b><C|
Sx -4y +3z=-9 (iii)  Since 1+ 2iisaroot, so
From GC, point of intersection = |1 — 2i is also a root. =7 |b x (Aa+ pb)|
38 119 _é) [z-@1+2)][z-(1-2i)] N
36 37 =72-2z+5 =Z|a><b|
(i) X—2z=4 By comparing coefficients, 2u A
2x-2y+7=6 272° +52° + 172 + 295 —laxbl=7laxb|
5x — 4y = -9 = (2% -2z + 5)(27z + 59) 3
From GC, there is no solution. . 59 A= ZH
So p, g, r have no common The roots are 1 + 2i and — o7
points of intersection.
Since none of the planes are 5i) 7i) 0= 128(%)n—1
parallel to each other, the 3 ’
planes form a triangular prism. 1 Inp=In128+(n— 1)”%
N [N N
X2+ X + 1 4a 2a-a| a 2a 4a 6d|=7In2+(-1)In2-(n-1)In3
2) Y= C1 | =(n+6)In2+(=n+1)In3
Xy_y:x2+X+1 _ ~A=1,B=6,C=-1,D=1.
X+ x(1-y)+1+y=0 (ii) f\/§a/2 f(x) dx (i) S.= 128
For this quadratic equation to 1— 2
have azsolution, fﬂ/3 /1 -sin?60 a cos 6 do 3
(1-y)" -4(1+y)=0 =384
Y -2y+1-4-4y>0 =a ’ng cos’ © do -.total length cannot be >384 cm.
y'-6y-320 1400520 1 (g)n
- =a M3 —= ~\3
s%@oryz%@ afn/G 2 (i)  Sh=128——%—
a sm 20 /3 1-3
y<3-2/3ory>3+23 =50+ ]n/6 23
n
3i) =§[E+£ T_ l[ _384[1_(3) 1> 380
g 2137 4 "6 N 1
Ip _m (5" <3
y=12————————— === 12 1
‘ Loy Iog%
©,-1) : 6i) Equation of plane OAB n> >
| isr=%a+ pb. log3
X=1/2 Since C lies on the plane OAB, - 1126
(i) Let x+ 1 =1 ~.ccanbeexpressedasc=a+ | . 15 pieces must be cut off.
4 ix 2)1( 1 ub. Method 2:
X2 i) of=Rr Flotl Flatz Floks
1 7 ~R3Ed 1 -0 230
~.solution is x <5 or x > 2, (i) Areaof AONC LAl
_1|4a+3c ‘ we=
A 3 _ 3 xC -"ITI 3 =
4y wi=(L+2) 2 wity =
=1+ 3(2i) + 3(2i)* + (2i) :7|a>< c| Mo =
=1 + 6i + 3(-4) - 8i 5 ~NE=
=-11-2i =Zlax (ra+ ub)|
(i) a(-11-2i) +5(1 +4i - 5
4)+17(1+2i)+b=0 :—7E|axb|

-lla+2+b+i(-2a+54)=0



& Y4
g TP4.01
10 IP7.EY
37A.Cg
E’h >E1.0Y
13 ZHZ.03
1q >Hz.68
ic A4z
m=12

From GC, 12 pieces must be cut
off.

8i) =|1-i3]|z|
=2r
argw=arg (1-i/3) +argz

I
_3+6

focus of z
r

|wi

(ii)

\ locus of w

(iii)

l0argz-2argw=mn

T
109—2(@—3)—

9) Let P(n) be the

N[>

n
statement Y r(2r’+1) =
r=1

(n+1)(n* + n+1).
When n = 1:
LHS=1(2+1)=3

RHS=%QX$=3=LHS

~.P(2) is true.

Assume that P(K) is true for

somek €77, i.e

k

Y r(2r’+1) =

r=1

To prove that P(k+1) is also true,
k+1

ie. Y r(2rr+1)
r=1

g(k+1)(k2 + Kk +1).

2
_k+l
2
LHS
k
=Y r(2r’+1) + (k+1)[2(k+1)*+1]
r=1

=g(k+ 1)(K* + k + 1)
+ (k+1)[2(k+1)? + 1]
= % [k +K° +k+ 4(K*+2k+1)+2]

+
= k21 (K + 5k* + 9k + 6)

(k + 2)[(k+1)* + k + 2]

(k + 2)(K* + 3k + 3).

=T(k+2)(k2+3k+3)

= RHS

Since P(1) is true, and P(k) is
true = P(k+1) is true, by Math
Induction, P(n) is true for all n
el".

(i) f(r)—f(r-1)

=2+ 3rf +r+ 24 - [2(r-1)* +
3(r-1)% + r—1 + 24]

=28+ 3’ + 1+ 24 - [2(r*-
3r2+3r-1) + 3(r’*-2r+1) + r + 23]
=2+ 3P +r+24-[2r' - 3r* +

r+24]
=6r°
n n
6% r'= % [f()~f(r-1)]
r=1 r=1
=1(1) - 1(0)

+f(2) - f(1)

+f(n) - f(n-1)
= f(n) - 1(0)
=2n°+3n’+n+ 24 -24
d 1
Y r* =g(2n°+3n°+n)
r=1

CDIJ (o) =]

(2n® +3n + 1)

~~
N
=)
+
[EEN
~—
—~
>
+
[EEN
~—

Z f(r)
r=1

(iii)

n
= Y (2n*+3n’ + n + 24)
r=1

n n n
=Y r2rf+1)+3Y r*+3 24
r=1 r=1 r=1
n ) n
=5 (n+1)(n° + n+1) + 2 (2n+1)(n
+1) +24n

J

1
—gln(3—22)2x+C
In(3-22) =-2x-2C
3-2z=¢27
22=3 -7

_§ l —2X A—2C
—2—28 e

10i) dz= [ dx

1
3-2z

1
where A =35 g€

_§ —2X

=5 + Ae
_§ A —2X

y=pX-3¢

(i)
+D

(iii)

sa=-2,b=3
(iv) Let A=0.
2 members of the family are y

3 3
—2xandy=§x+1.

3
LMA:—ZDzay:§x+€”

3 —2X
y=5x+e
_8
11i) m_a% 6t
dy_6¢_
dax 6t -

Equation of tangent is
y — 2t = t(x - 3t%)
y =tx -3t + 23
=tx-t?
(i)  Equatey = px — p° with
y=ax-gq*
px—p*=gx-¢’



p-ax=p’-q°
_(P-q)(p*+pa +a?)
p-q
=pEpg+e’
y =p(P°+pg+q)-p

X

Yy +1=pq’(p+q)° +1
=(p+q)’+1
=p’+2pg+q°+1
=p§+2§q+q2—pq
=p’+q°+pq
=X

~.R lies on the curve x = y* + 1.

(iii)  Substitute x = 3t% y =
2tintox = y?* + 1:
2= (2% +1
=4t°+1
A -3 +1=0
(+1)@4t -4 +1)=0
+1)(22-1)%=0

t? =

= N[

tszincey>O
1

__3 —
_2 y_\/§
( \/_

(iv)  Area
= fglz y dx — f%/Z A[x = 1 dx

— 3 (x=1)*

3/2
11

2
—12f1/\/§ t! dt—§

_ 12[t 1R[2

[—=]
\/-
3\f2
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GCE ‘A’ Level H2 Maths
Nov 2013 Paper 2

1i) Ry=R & RY1} =Dx
.~.fg does not exist.

(i)  gf(x)
_ [(2+X
_g(l—x}
2+ X
- 1-2(2)
_ . 4+ 2x
T 1-x
1-X-(4+2x)
- 1-x
_ 3+3X
T 1-x
Lety = (gf)™ (5)
gf(y) =5
_3+3y
1-y
-3-3y=5-by
2y=8
y=4
(21) Length of side of base
_ X
_a_ztanSOO
2X
—a-——
1A[3
=a-2x/3

Volume of prism, V
1 .
=5 (a—2x/3)?sin 60° x

:%E(a—ZX\/C_S 2
(ii) &-i(a 2x\[3)?
28 e 203)23)
:34E(a—ZX\/§)(a—2X\/§—
4x\3)
=34E(a—ZX\/§)(a—GX\/§)=O
xziori
237 643
&Y B o) a-ox3)

+34£<a—2xxlé)(—6mﬁ)

-—g(a—GX\/§+3a—GX\/§)

3
=-%(4a-12x\3)
= 6(3x\/3-a)
a div
Whenx—z\/:—3 v 7=3a>0.
a_ dv
When x = 6\/5 v
C.maximum V
a
> (a -3

)2

=-3a<0.

T T
%|
w| ~

—~

gl Re

. 2
@) 0 =Trpenx
£ (x) =
(1+2 sin x)(=2 sin x) — (2 cos x)?

(1 + 2 sin x)?
—2 sin X — 4 sin® x — 4 cos? X

(1 + 2 sin x)°

_ —2sinx-4

~ (1 +2sinx)?

f"(x)

= (1+2 sin x)%(-2 cos X) +

(2 sin x + 4)2(1+2 sin x)2 cos X
(1 + 2 sin x)*

f(0)= 0

£10) = 2

£(0) = -4

f(0) =2+ 16 = 14

_ 4., 14 5
f(x)—0+2x—2x+6x+...

7
= 2% — 2x° +§x3 +...
e sin nx

3,3

(i)

a‘x n°x
=(l+ax + N +...)(nx -5
+..)
= nx + anx?® +...
n=2a=-1

Third non—zero term
n’x®

= 2X — 2%% +...




(4i)

0\/29
|-12-6+2
- 3x7
_16
21
0 =40.4°
(i) 2x-2y+z=1

—-6x+3y+2z2=-1

IVETEM HATRIN (2=Y)

[? - i i 1
[~ C: c 1 1

i141=2
[HAINIMODENCLEALOADIZO0LVE]

[ EOLUTIONSET
w1 B-1A6+7 A5z
We =2 A DA 3
W3 ST

[HAINTHODENSY SHE 570 NRREF]

From GC, equation of line l'is r

106\ (/6
=|-2/3|+2|5/3| 1eR
0 1

(iii) Distance from A to p;

2\ (4
2
1) \c
NG
_[1+c]
-3
Distance from A to p,

6\ (4
2) \C
A\[49
2c - 14
7
|1+c| |2c-14]
3 - 7
49(1 + ¢)? = 9(2¢c — 14)?
49(1 + 2¢ + ¢?) = 9(4c* - 56¢ +
196)
13¢® + 602c — 1715 =0
c=-49,2.69

Print the names of all

(5i)

100 000 employees on slips of
paper and put in a box.
Randomly pick 90 names from
the box.

There may be too many
representatives from some
countries, and none from some
countries.

(i) Use stratified sampling.
The number of employees from
each country to be invited to the
party is proportional to the
number of employees in that
country. Eg, if Singapore has n

n
100 000 ~
90 employees from Singapore.
Use random sampling to pick
required number of employees
from each country.

6)  P(Y<2a) =095
PZ < 2&‘—;&) =0.95

employees, then invite

Za—;H = 1.64485

2a - = 1.64485¢ —()
P(Y <a)=0.25
P@Z < a—;*i) =0.25

== 067449
a—u=-0.67449¢ —(2)

(1) - (2) = a = 2.31934c

a
n=a+0.674497573193,

=1.29

(71) The probability of
picking a packet containing a
free gift is constant.

Whether a packet contains a free
gift or not is independent of
other packets.

(i) F ~ B(20, 2—10)
P(F=1)=0.377

(i)  F~B(60, 2—10)
Sincen=60>50and np =3 <5,
F ~ Po(3) approximately.

P(F25)=1-P(F<4)
=0.185

@) PEIA)="Ga

“P(BAA) =08x03
=0.24

(i)

P(A) = P(A' A B) + P(A' A B)

“P(A'NB) =03-024
=0.06

(i) P(A|B)= ﬂ%l

0.88 = PANB)

P(A~B)+P(A' A B)
0.88 P(A N B') + 0.88x0.06 =
P(A N B)
0.12 P(A n B') = 0.0528

P(A N B)=0.44
P(A) = P(A N B) + P(A N B
0.7=P(AB)+0.44
P(A ~B) =0.26

()
L1

From GC, unbiased estimate of
u = 12.8 and unbiased estimate

of 6* =151846
= 2.3057
=231
(i) We assume that 2.31is a

good estimate of the unknown
the population variance.

Ho U= 13.8

Hy: p< 13.8



148
InFt.: Stats{[® °
ko l3, o
List:iL+
Fre=:1 a
K FRn 0
Calculate Draﬂﬂ; o
N ——
88 128
psl1E. e (iii)  Since the data points
t.=-1.28269714 2 ||seem to lie close to a curve with
=, H2Z397 8347 negative gradient and concave
®x=12.8 downwards, model A is the most
Sx=1.218457264 appropriate.
h=g L1 Lz LICE
Since p—value = 0.0524 > 0.05, EE 1::; EE;E
we do not reject Hy . There is 104 144 10816
insufficient evidence at 5% HE EE EEE:}
significance level to say that the iz8 in7 16=AY
distance travelled per litre of fuel || —======] ======] ======
is too high. Lz="q2"
LinRsA0ax+h)
(10i) A:y=a+hbx’ slistilsz
i Wlistile
17 o FresList:
! o Store EedEL:
i o Calculate
i o
! .-
: a=gx+h
B:y=c+dlInx a=-.dE46137847
||| b=189. 7475283
o ri=, 2521081975
r=-. 9392025418
o
o
o From GC, r =-0.939
@ a2 @)
. From GC, regression line is
- f y = 189.748 — 0.0046198x’
Cly=e+ X Distance travelled
| = 189.748 - 0.0046198 (110%)
m B =133.8

)

=134 km
| 26x25x24x9x8
(11 6x26x26x9x9
=0.789
(i) 1- P(sar;e digits)
9
Ly

2

Ol

(iii)  Case 1: exactly 2 same
letters and 2 different digits

3!
No. of ways = 26 x 25x 5y P,

=140 400
Case 2: all letters different and 2
same digits
No. of ways = %Py x 9

=140 400
Case 3: 3 same letters and 2
same digits
No. of ways =26 x 9

=234
Probability
_ 140 400 + 140 400 + 234
- 26x26x26x9x9
=0.197
(iv) Case 1: 2 different
consonants, 1 vowel and 1 even
digit
No. of ways
=24¢c,5C, 31*C,°C, 2!
=252 000
Case 2: 2 same consonants, 1
vowel and 1 even digit
No. of ways

3!
- 21Cl Scl i

2!
=12 600
... 252000 + 12 600
Probability == e 6xax9
=0.186

‘c.5c 2

(12i)  The mean no. of
absentees per unit time is
constant.
The probability of an employee
being absent is independent of
other employees.
The mean no. of absentees may
be higher during an epidemic.
If an employee is ill, his illness
may be contagious and will
increase the probability of other
employees becoming ill.
(i) Let A = no. of absentees
from Admin Dept on n days.
A ~Po(1.2n)
P(A=0)=e"?"<0.01
-12n<In0.01
n>38
Smallest no. of days = 4



(iii) Let T = no. of days of

absence from the 2 depts in 5

days

T~Po((1.2+2.7)5)
=Po0(19.5)

P(T>20)=1-P(T <20)
=0.397

(iv) Let S = no. of days of

absence from the 2 depts in 60

days.

S ~Po((1.2+2.7)60)
=Po(234)

Since A =234 > 10, S ~ N(234,

234) approximately.

P(200 < S < 250)

=P(199.5 < S <£250.5)

=0.848
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