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li

0 -2 1 1
O+A| 1 |=|1 |+u|-2
1 -1 0 1
-2 1
Since | 1 |#m| -2 | for me R, the lines are not parallel.
-1 1
2A=1+u - (1)
A=1-2u - 2)

Solving (1) and 2): A=-1, u=1
when A=1, £=0, (1): LHS=-2#1=RHS
Therefore the lines are skewed.

lii -2 1
1 -2
4 -1 1
angle = cos W
=33.6°
2i sin(A+B)+sin(A-B)
=sin Acos B +sin Bcos A +sin Acos B —sin Bcos A
=2sin Acos B
2ii

AB+BC:sin(%+6]+sin(%—6J

=2$in£COSQ
4
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3i

&k
dt
1
| —dv= —k[dt
Inx=—-kt+c

when =0, x = x,,

c=Inx,

when x =0.5x,,

In0.5x, =—kt +Inx,

__In05
ok
_n2
ok
3ii In2 _ 5730
k
_In2
5730
when x =0.002x,,
In0.002x, = —ﬂt +1In x,
5730
__57301n 0.002
- In2
=51374 years
4 OB=a+c and AC=c—a
— 2 2 2 P
‘OB‘ +‘AC‘ =|a+c| +|c—a|
=(a+c)-(a+c)+(c—a)-(c—a)
:|a|2 +221'c+|c|2 +|a|2 —Za~c+|c|2
—2 — 2 — 2 — 2
:‘OA‘ +‘AB‘ +‘BC‘ +\c0\

Alternative solution:

04" +|AB["+[BC[ +[CO] =[af" +Ie" +[af* +1cf
=|a|2 +221~c+|c|2 +|a|2 —2a~c+|c|2
=(a+c)-(a+c)+(c—a)-(c—a)
=la+¢]" +|c—af

— 2 — 2
=‘03‘ +‘AC‘
4

o el o] o <
04" +[ocf fos|
o+l <[+’
=|a| +2a-c+|¢’

a-c=0
a is perpendicular to c.
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5ai | Since 7, is an AP,
T, =a+(n-1)d.
el d C .
7 =¢“ which is still a constant,
. the terms of the sequence with nth term e" follows a GP.
5aii | Since X, is a GP,
X, =ar"".
InX,,-InX, =Inar" —lnar""
=Inr, which is a constant
. the terms of the sequence with nth term In X, follows an AP.
5b | a+2d _a+3d
a  a+2d
a’+4ad +4d’ = a’ +3ad
d(a+4d)=0
d=0(NA)ora=-4d
e —4d +2d
-4d
1
2

Since |r| <1, GP is convergent.
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2

61 | d .
gf =ae’ +be™
d
DL —26_3)‘ +c
dx 2
a 2x b —3x
y=—e ' +—e " +cx+d
4 9
6ii o ’
From Maclaurin series, when x=0, y =2, %:—1, %:13:

2+2+Oc+d=2
49

a b
———=+c=-1
2 3

a+b+0c+0d =13
Alternative solution:

b
y =L+ 2 e bex+d
4 9

2 2
=2 1+2x+4i +é 1—3x+9i +ex+d
4 2 9 2

2—x+2x2z(£+é+dj+(ﬁ—é+cjx+(ﬁ+é]x2
2 4 9 2 3 2 2

Curve passes through (ln 2,%}:

a+i+cln2+d=£
72 8

Using GC, a=4, b=9, c=d=0.
Ly=e +e
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7a

J-tan’1 x dx=xtan™

=xtan™ x—%ln(x2 +1)+c

b

J- 2x dx=J. 2x+2 2 d

K +2x+1 x2+2x+1_(x+1)2

=1n(x2+2x+1)+ +c

x+1
Alternative solution:

_[ i 2x dr = 22 _dx
x +2x+1 x+1 (x+1)

=2ln(x+l)+

+c
x+1

Tc

I

1
1
2

N =

[sin”
V4
3
Alternative solution:
! 1
[ el ()
!

1
jz_ ! du
1 l_uz
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81
8ii | Since the figure is symmetrical,
Area = 4jz(sin 2t)(—sint) dr
2
= 4]05 sintsin 2¢ dt
= SIOE sin’ ¢ cost dt
3T
Area = 8{8111 t}
3 0
_8
3
8iii | y=sin2t¢
=2sintcost

=+2x1-x’
Volume = 27rj01 (Zxxll— X )2 dx

=3.351
Alternatively,

Volume = 272'J‘£0 (sin 2t)2 (—sin t) dr
2

=3.351




2014 MI Prelim Paper 1

91
(2.25,5.05)
_x1
\,,),},4127
\
\\
|
\x=2
" x=2 -
y=1 (2.25,2.25) o
— 1.140.555,0.555)
v=—1  (-0.802,-0.802) o, x
: yo=——
x—2
9ii X =2x"—x+1=0 |

X (x—2) =x—1

2 )C—l

=y for C
2 y 1
Alternatively,

2_ X~
x:

1
=y for C,
x_

xz(x—Z):x—l
X =2x"—x+1=0

. . . x=1 . . .
The solutions to the simultaneous equations y = x> and y = Y give the x coordinates of points of
x—

intersection between C, and y=x".

Refer to graph of C;.
x=-0.802, 0.555,2.25

9iii

X’ = -1 =y for C,

x—=2
x—1
x== =y for C,
x—=2
- x=-0.802, 0.555,2.25
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101 "
(1-i)" =2 cos{—£j+ isin(—zj
4 4
=22 cos(—ﬂj +isin (—ﬂj
4 4
=22 (cosﬂ— isinﬂj
4 4
Alternatively,
(1-i)" = {ﬁe_i“ }
=2+
=22 (cosﬂ— isinﬂj
4 4
Alternatively,
=i =2
_2
arg(1—i)" =narg(1-i)
b4
=—n—
~(1-i)" =22 (cosﬂ —isinﬂj
4 4
10ii .
(1-i) =22 (cosﬂ— isinﬂj
4 4
sinﬂ =0 cosﬂ <0
4 4
nw T nx 37w
—=kr —<—<—
4 2 4 2
n=4k, ke Z* 2<n<6
~n=4
Otherwise...
(1-i) =22 (cosﬂ —isinﬂj =22 4
4 4
I (k1)
n=—4(2k+1), ke Z~
~n=4
10iii | Since the coefficients of the equation are real, complex roots will occur in conjugate pairs by
Conjugate Roots Theorem.
Furthermore, the order of the equation is 4, we would expect 4 roots ie. 0 pair of complex root with 4
real roots or 1 pair of complex conjugate roots with 2 real roots or 2 pairs of complex conjugate roots
and no real root.
10iv | z*+4=0

=4 =4 =0,41,-2
T krw

2= \/Ee{Tﬂ, k=0,+1,-2
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when k =0, z=x/zei(%] =1+i

when k =—1, z=x/§ei( i =1-i

(37
when k=1, z Zﬁel(TJ =—1+i

T

{3
when k =-2, zzx/ae( 4
Alternatively:

[

Alternatively:
Let z=x+iy.

(x+iy)4 +4=0
Xt +4di’y —6x7y* —dixy’ + y* +4=0
x'=6x’y’ +y*+4=0 and 4x’y—4xy’=0

4xy(x2—y2)=0
x=ty

when x =y, when x =—y,

y'= y'=

y=x1 y=1%1

x=*1 x=7F1
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111

1 _ 1 — xr+l _xrfl

X_ X XX XXX

r r rir+l
2x

— r

X, XX

r+l

r+l

11ii

1 1
+ —
X, X, XX

n n” n+l

11iii

LY P
2 xnxn+l
1

Let P, be the statement ) 1 1-
XX 2

r+l

xn'xn+1

when n =2,

LHS=22: L _ 1.

1
= XX xx, 13

1
r+l1 3

RHS =~ |- :l(l_ij:l:LHs
2 Xx, ) 2 1-3) 3

. P, is true.

Lo 1 1
Assume Py true for some ke Z*, k>2ie z =—(1—

r=2 xr—l'xr+l

r+l

. el 1 1 1
To prove Py, is true Y =—|1-

r=2 X1 X 2 X1 Xiea2

whenn=k + 1,
1- ! J+ !
X Xra1 X X2

1 1 1
1— _
XeXerr %Ki X2

1

LHS =

N | —

N | =

1-

N | =

JzRHS

X1 X12

P true =P, true.

Since P, true and P, true = P, true, P, true for all ne Z*, n>2.

'xkxk+l

] for ne Z*, n>2.

|

11iv

Since x, —> oo as n— oo,
S
— 0 and Z
X, X r=2 xrfl'x

n’n+l

1
—— asn—>oo,

r+l




2014 MI Prelim Paper 1

12i —-9+32
AB=|15-714
—4+41
[AB[ =(-9+3)" +(15-72) +(~4+42)’ =10°
A —4A+3=0
A=3 or A=1
2 —4
OB=|-6| OC=| 8
7 -1
12ii 2 -4 -1
0M=% 6|+ 8 ||=| 1
7 -1 3
-1 2 -3
n=AM=|1|-| 0 |=| I
3) (-1) |4
-3\ (-7) (-3
vl 1 ]=[15]1
4) \=5) 4
—3x+y+4z=21+15-20
=16
12iii 2 1 2 1
Since | 0 || 2 |=5and | O || -2 |=]1,
-1/ {3 -1 1
A lies in both 7, and 7,.
12iv | 3x+y+4z=16
x+2y-3z=5
x=2y+z=1
Using GC, x =15, y=13, z=12
15
OD=|13
12
12v

perpendicular height = ‘ﬂ/i‘

=v9+1+16
~J26
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13 19
BD=|19|, CD=| 5
5 13
area of base :% BDxCD
222
1
=—| -74
2
-296
=4/35594
volume = %x 26 X~/35594
962

=" units’
3




