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i35—4x
1-x
3 (5-4x)<0
1-x
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3-5+9x-4x <0
1-x
4x _9X+2£O
x-1
(4x—1)(x 2)30
x-1
— + - +
I i | >
1 1 2
4
1
X<= or 1l<x<?2
4
Let x=siny,

" sinys% or 1l<siny<?2(rejected)

. —r<y<0253 or 289<y<~x

(1) .[Zex sin 2x dx = 2e* sin 2x—4_|'eX cos 2x dx
=2e”*sin 2x—4[eX cos 2x+J'2eX sin 2x dx]
= 2e*sin2x —4e” cos 2x—4j2eX sin 2x dx
SI 2e*sin2x dx = 2e”sin2x —4e* cos 2x +C

.'.J.ZeXsinZXdx:%(Zexsin2x—4exc032x+c)
(”)f 2X+1 J 2X+2 dx—J. : 1 dx
NG +2x+5 X2 +2x+5 X°+2X+5
1

:In‘X2+2X+5‘—jde
X+ +

:In‘x2+2x+5‘—1tan’lx—+l+c
2 2
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(a) 2°+32(1+i)=0
/5 2L21ei[—37“+2knj
11 [ 3n+2kn

7=010g\ 0 TJ, where k =-2,-1,0,1, 2
(b) z=+3-i

“em{-Fpin(5))
oo - orsn(-2) |

0 i . . TN
=2"| coOS——1sin—
( 6 6)

Since z" is purely imaginary,
7n

cos— =0
6

n—nzw, where k e[J
6 2

s {n=6k+3 kel}

. 1 4 1
| =(4-X) 2
(i) —=(4-%)
L L
=4‘2(1—1sz
4
:1 1+lx+ixz+...
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1 1 3
=+ —X+—X"F---
2 16 256
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4 2 16\5) 256\5 4 400
75 223
5~—
V5 100

Pg 2 of 10




Yishun Junior College ¢ JC2 Preliminary Examination 2012 ¢ H2 Mathematics 9740/1

() 40=2y+3x
3
=20——x
y 2
Area, A:xy+%x25in(60°)
= nyrlx2 [Q]
2 2
—x[20-3x )+ 1y ﬁ
2 2 2
=20x—§x2+£x2
2 4
= 20X+ £—§ x*  (Shown)
4 2
iy B 2042 V3_3),
dx 4
20:2[ B 3 -0
4 2
X ~9.37218
2
d—f\:Z ﬁ—g <0
dx 4 2
.. A has a maximum value when x =~ 9.37218.
Max A = 20(9.37218) +(§—%](9.37218)2
~93.7218
~93.72 (to 2 d.p)
() y=Ff'(x)
yA
y=0

B(-4, 0\ __A(-2,0)

b 4
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Since t>0, t+1>0, %=L>O forallt >0

X t+1
Hence C does not have a stationary point

(i)

Whenx =0, t+Int=0=1t=0.5671432904 (by g.c.)
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y =1+0.5671432904 =1.5671432904
Whent -0, x——0, y>0+1=1

(iii) Whent=1, x=1+In1=1y=1+1=2, ‘;—y:%
X

Equation of normal : y—2=-2(x-1)
S y=-2x+4

(iv) Volume generated

=z (t+1)? (1+%j dt+%n(22)(l)

0.5671432904

= 14.10 (2 decimal places)

y= In(l+tan’1 2x)

e’ =1+tan*2x

Diff w.r.t x,

eyy: L
dx 1+4x?

(1+ 4x? )d_y =2e”’ (shown)
dx
Diff w.r.t x,
2
(1+ 4x2)d—¥+8xd—y =-2¢e") dy
dx dx dx
2

d’y +8xd—y = —(1+ 4x2)(d—y]2

d7 dx dx

)

(1+4x*)

2 X

2
(1+4x2)(:7y+8x%+(1+4x2)[3—yj =0

2 2
(1+ 4x2)h—2+[j—yj :|+8X3—y =0 (Shown)
X X X

When x =0,
y=0
y_,
dx
d’y
v
d’y
i
LY =2X=2X" 4 -

[1+tan12x
In| ——
1-x

j: In(1+tan ™ 2x)-In(1-x)
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=(2x—2x2+~~~)—(—x—%x2+m]

x-Sy
2

2/ 1
(1) AreaR:J 1-— dx
X
1

- E\/l— cos® @ secHtan @ dG

- .[:'\/sinz 0 sechtan 6 do

a2

=f sineitanede
0 cosé

T

= j: tan6 do

T

= r (sec2 9—1) de

o

z

=[tan o - 6?]
=[tan———j tan0—0)
:f—— units?
(i) AreaQ = J
1- y
=[sm‘ y}o
=sinta

(sin‘1 a)+(«/_—%j =3

sinta==—
a3
2
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10 (1) y=0, x=a, Xx=-a
(i) | Y 4 |
| |
| |
| |
|
| |
| |
~ | |
y=0 | | S
:_e\ | ¥
2 |
|
| |
| |
| |
| |
| |
x=La x=la
(iii)  Add in the graph y* =2x+a
2
Number of real roots of the equation 2x+a:( 5 X zj is 3.
X —a
11a n
(i)  Total distance _5(2(2.4)+(n—1)(0.6))
=2.1n+0.3n?
(i) 2.1n+0.3n* > 420
Y1=2. 1 x+d, 3ne
YZ2=42H
IZECT
n=34. 0799145 Y=uzd
n>34.0799
Leastn =35
11b | (i) Amount of outstanding loan at the end of n months

—1.002" (250000)~1.002"*k ~1.002" 2k -k

k(1.002” —1)
=1.002" (250000) — o2 1

=1.002" (250000) - 500k (1.002" ~1)
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(i) n = 240 months
1.002** (250000) — 500k (1.002240 —1) =0
Y1=0C1.,BZ2e"200 CZ228EEE
YZ2=ieloexiCl. 26200 —

ILZECT
n=131U.B6E2B9  Y¥=UI""21.BB03

.k =1312.61186 ~ $1313 (to nearest dollars)

() a~-2.414, f~0414, y =2

(i) If the sequence converges, then

asn—o, X, >landx,,, —>1
1
| =(51-2)s
0=361-2-1
From part (i) , the roots of the equation ¥5x-2-x=0 are «, 3, ¥
s=a,l=p0rl=y

.. The sequence converges to either o, g or y.

1
(ii)) Xy~ X, =(5% —2)3 —x, = 3Bx, 2 -x,

From the given graph,

if f<x,<y, 35x,—-2-x >0
RHS >0 = LHS=x,,,—-X,>0

Y X > X,

n+1

From the given graph,

if x,<porx,>y, 3bx —-2-x <0
RHS <0 = LHS=x_,,—Xx, <0

Y X <X,

n+1

(iv)

e
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13

(i)

(i)

(iii)

(iv)

Sub x=-3,y=5,z=2Iinto |,,

b—(-3)=2-1
b=-2
1-s=-2—-A -———-- @)
4+s=5=s=1
—-3+2s=1+A - 2
From (1) and (2),
A=-2
1 -1 0
~OB=|4 |+ 1|=|5
-3 2 -1

Coordinates of B = (0, 5, -1)

1-s
~OC=| 4+s
-3+2s
-3 1-s —4+s
CA=| 5 |-| 4+s |=| 1-s
2 -3+25 5-2s
-1
CAe| 0 |=0
1
—4+s) (-1
1-s |ef 0 |=0
5-2s 1
4-5s+5-2s=0
s=3
1-3 -2

3+2(3)) (3

Let C' be the point on I3 where C is reflected about I,
~.0C'=20A-0C

-3) (-2

=2/ 5 |-| 7
2) |3
—4
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-4 -1
BC'=|-2|, BD=|-2
2 2
-4\ (-1 0
Normal vector of z=| -2 |x| -2 |=| 6
2 2 6
Cartesian equation of = :
0 -1) (0
rell|=| 3 |1
1 1 1
y+z=4
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