Raffles Institution
H2 Mathematics
Solution for 2015 A-Level Paper 1

Question 1
No. Suggested Solution Remarks for Student
@ | y= % +bx+c

d—y=—2—§l+b
dx X

Atx=1, %:2, we have —2a+b=2 ..(])

At (1.6,-2.4), we have (1%)” 1.6b+c=—-2.4 ()

At (-0.7,3.6), we have ~0.7b+c=3.6 .3

2

(-0.7)

Using GC to solve (1), (2) and (3):

a=-3.59345~-3.593,
b=-5.18691~-5.187,
c=7.30274~=7.303

Can key in

(i)

Using GC, x =-0.589 (3 d.p.)

(iii)

y=-5.187x+7.303 (3 d.p.)
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Question 2

No. Suggested Solution Remarks for Student

@) NOEMAL FLOAT AUTOD REAL RADIAN MFP n

Label asymptotes: y=1 and x = 1

(ii) | From graphs and GC, the graphs intersect at
x=-1.73, 0.414, 1.73

For the inequality to hold, we have
-1.73<x<0.414 or x>1.73
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Question 3

o1 %ﬁ+€/§+...+€/;
lim—

n—x0 n

—J‘li/;dx— ixg _3
n o 14, 4

. Remarks
No. Suggested Solution for Student
(i) Since f is any
continuous
1 function, we
can use y = x°
1 for
convenience.
Height= l_'_%__”_li S
—_—
1 1 2 )
Note that —< | — |+f| — |+ f| — |+...+f| — |+ is the sum of area of the n
n n n n
rectangles in the diagram.
As n — oo, the sum will approach the exact area under the curve.
o1 1 2 3 n 1
Hence Im—<f| — |+f| — |+f| — |+...+f| — =If(x)dx
n-® g n n n n 0
(ii) 1
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Question 4

No.

Suggested Solution

Remarks for Student

Length of rectangle =2x+2y
Length of semi-circle =d —(2x+2y)
But length of semi-circle also

=%(27rx)+2x=7zx+2x:(7r+2)x

Thus,

d—(2x+2y):(7r+2)x
=2x+2y=d-2x—rx

:>y=ld—lirx—2x
2 2

Total area, A4 =xy+ % X’

=X la’—l7rx—2x +lﬂx2
2 2 2

:lxaf—Zx2
3

=lx(d—4x)
2

This is an quadratic expression with max value attained when

X = % , that is the mid-point of the 2 roots 0 and i

Thus, max value of 4 y Ll d—-4 (& :La?zm2
2.8 8 32

So, k :L
32
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Question 5

No.

Suggested Solution

Remarks for Student

@@

2

y=x

J replace x by (x—3)

(x-3)

s replace y by y/+

y :%(x—3)2

Y

Translate 3 units in the positive x directions followed by

1
scaling of factor 2 parallel to y-axis.

(i)

NOEMAL FLOAT AUTO REAL RADIAN MFP n

Flotl Flotz Flots

ENY 281 (X280) (X£1)
ENY 3=
ENY 4=
ENYs5=
NYs=
ENY 7=

NORHMAL FLOAT AUTO REAL RADIAN HMP n

4

(iii)
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NORMAL FLOAT AUTO REAL RADIAN HMP n

Flotl FPlotz FPlots

vaa(1+d (£-3)°) o2y (X<

ENY2zB1 (X2 -1)(X<8)
ENY3B2(X20) (X<2)
ENY 4=
ENYs5=
NYs=
ENY 7=

HORMAL FLOAT AUTO REAL RADIAN HMP n
Yy A
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Question 6

. Remarks for
No. Suggested Solution Student
@ 2 (2x)
In(1+2x)= 2X—ﬂ+%+... ~2x—2x" +§x3
(ii)

ax(1+bx)c =ax|1+bcx+ C(C_l) (bx)2 + ¢
21

(c—l)(c—2)(

3!

bx)’ }

ab’c(c-1) , ab’c(c-1)(c-2) ,

= ax+ abex® + X+ 5 X ...
Given that

b*c(c—1
ax+abcx2+wx3:2x—2xz+§x3
Thus,
a=2
bec=-1
—b(c—l):§:>—bc+b:§:>b:§

3 3 3
cC=——

5
Coefficient of x* is
3

3 NEA AT I
ab’c(c—1)(c=2) “(3)\ 5)\ 5 5 7)) 104

6 6
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Question 7

Remarks for

No. Suggested Solution Student
O\ oc-24, D=
57 11°
@) | /,..r =b+1BC, AR
=@+ﬂ(3q—@
5
=22a+(1-2)b
5
lpir =ub+(1-p)a, ueR
W13 (1-2)b= b+ (1- p)a
5 "1
3
g/izl—,u:>—2+,u:
5 5
l-A=—u=A+—u=1
Tia Tk
3 11
Using GC, A=—, u=—
8 47720
Thus, O—Ezé 3 a+ 1—i bzia+lb
5\4)° 4)7 207 4~
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Zf=jia+lb a= lb lla
207 4~ © 47 20°
Eﬁ:é@ 9 lb _gb_fiazg_lb_ll _nng
11° 20~ 4~ 4~ 20~ 11\4~ 20~ 11
Thus, AE: ED=11:9
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Question 8

No.

Suggested Solution

Remarks for Student

1.5h =1.5x60x60 = 5400 s
1.75h =1.75x60x 60 = 6300 s

)

5400 < %[2T+(50—1)(2)] <6300

5400 <507 +2450 <6300
n59<T <77

Set of values of T'is [59,77]

(i)

t( . 50—1)
5400 < ——— 2 <6300
1.0

108£t(1.025° —1)3 126
. 63.845<¢<74.486

Set of values of 7 is

[63.9,74.4] (3 5.£)

Examiner report does
not accept

[63.8,74.5] (3s.f)

(iii)

63.845(1.02)"" [ 59+(50-1)(2) ] =11.475~11
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Question 9

Remarks

No. Suggested Solution for Student
@ | (atib)
w*  a—ib
(a+ib)
& +B
B a’ +3ia*b—3ab*> —ib’
a’+b’
(¢ =3ab”)+i(3a’b-b")
B a’ +b*
wo. ) :
— is purely imaginary
W*
2 a’ —3ab’
Re W— =0= % =0
w* a +b
= a(a2 —3b2):0
a
= a =0 (rejected, since a # 0) or b=+—
NG
Thus, w=a+i—= or w=a—-1—
’ 3 NER
b( (= (7 oin [ Akz—m You may want
® 25:—32i:25e[ 2):25e(22k):25e( 2 ) to list down all
(4k-1) values if you
i i have time.
sz=2e 1 [ k=-2,-1,0,1,2
(ii)

.
|z1 —zz| =2x2sin—
5

3z & 2m
arg(zl—zz)zﬁ+ﬁz?
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Alternatively,

NE3 zor
— 10 — 10
z,=2e",z,=2e
gr o
z,—z, =20 -2e °

87

1[1) —81
_ 10)] 20 _ .10
=2e el —e

Zei[%) (Zi sin 8—”)
10
=| 4sin 4?”} ei[%) (i)

=| 4sin 1} ei[%j (eiz
5

, since sin— =sin| 7—=—
J 5 5

.
=sin—
5
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Question 10

No. Suggested Solution Remarks for Student
i z z
® 4 :Io4sinx dx+‘[zzcosxdx
4
= [—cosx]og +[sin x]g
4
= Q_(_l) + 1_£
2 2
—2-2
(3 _[ig
A, —J.O cosx dx J.O sin x dx
=[sin x]og +[cos x]O%
N
=—+—-1
2 2
=2-1
1
-5 ")
1
=—A4
\/E 1
Ao
A2
(i) | y=sinx=x=sin""y
. V2 2o )
Required volume = ﬁfoz x* dy = ﬁjoz (sm’1 y) dy
(i) y=sinu :d—yzcosu
du
y=0=u=0
2 e
y=—>Du=-—
2 4

13|Page




&

ﬂj?(sin’l y)2 dy = njfuz cosu du (shown)

:7[{[142 sinu]og —IO% 2usinu du}

[ 2ucosu 4 +I42005u duj}

|5
{ 2 i_[zsmu]”}
|

32

722 72'\/_ \/’}

32
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Question 11

No.

Suggested Solution

Remarks for
Student

®

x=sin’ 6, y=3sin’ fcos
£:3sin26?cost9 d—y:6sin6’cosz¢9—3sin30
do do

dy
b _do
T dx
do
_ 6sin@cos’ §-3sin’ 6
- 3sin’ Hcosd
_ 6sinfcos’ O 3sin’ @
" 3sin’@cosf 3sin® Hcosh
=2cotd—tan @ (shown)

(i)

d—y:O = 2cotf@—tanfd =0
dx

:>2( ! j—tanG:O
tan &

=tan’ 0 =2

S tan@ =2 (reject tan @ = —/2 as OSHS%)
Thus, k= 2.

C has only one stationary point when tan @ = 42 ,for0<6 < 2l

Graph of L) =2cotd—tan @
déo

NORHAL FLOAT AUTOD REAL RADIAN HP n

Gradient graph indicates there is only one change in sign for

V2 . o . .
0<6< EX Thus, the stationary point is a turning point.

|
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Note that the change in sign is from positive to negative. Thus,
first derivative test shows that the turning point is a maximum.

A right-angled triangle with tan @ = V2

348 48]

Thus, x=| —= | =——,
(\B 3V3

| 22 2
Coordinates = 3 \/5 > \/g

(iii)

Note that x increases from 0 to 1 for 0 <9 <

NN

1
Area = J.Oy dx
:If(Ssinz Hcosﬁ) (%) de
= jf(ssinz Ocos0) (3sin® Ocosd) dO

= .|.059sin4 Ocos’ @ dO (shown)
~0.884 (3 dp.)

(iv)

y=ax = 3sin*@cos@ =asin’

= 3 =tand (shown)
a

=30
a

el

ra=2
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