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Solution

2
jx); =2
dy —2x
—=—-e"4+C
o €

v =%e_2x +Cx+D
Hence a possible solution-curve with an oblique asymptote is
y:%e*“ +x+1, where C=1, D=1

Oblique asymptote is y =x+1

Solution
By sine rule, — PO = I.DR
sin(-6) sin%
. PR _ sin %
PO sin(3-0)

nZx
Sll’l3

sin%cos - cos%sin 0

3
~ 2
B-9)-

B3
_ 2

2
SLa-%5)- 0]
_ 1
- 1 1 p2
1-Lo-1o

21+ (50+50")+(50+560°)
~ +%0+%02+%«92

:1+%9+%¢92 where az% , B=3
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3 | Solution

@) | X¥*y+y*=5

2dy s dy
2xy + +4 =0
Xy )C dx y dx
o dy o 2xy
Cdx X +4y’
3 | Solution
(b) | dy
= -0
dx
S
x +4y

~ x=0 or y=0 [reject since points of the form (x,0) does not lie on C ]
1
When x=0, y=15*

1
. required distance =2(5%)

4 | Solution

,[2 lx-2| duc Ay x2
2x2—2x+4 =P
_I ‘--—é—hi__.Oi___Jr“’i 2'x
— X—
2X 2X+4 Y= x2-2x+4

2x-2 1

B 2sz ~2x+4 +Lm
2 1

=—3ln( 20 )]+ JESE

1 1 1 )C 1
—[In4—-In12]+ tan”
2 NG

1,1 1 1 S
:_5[1 3}+$tan [ 3j——?,tan (- \/—)
1

w555
=%ln3+%[%+%}

1 T 1 1
=—In3+—= wherep=—, g=—— (shown
2N My (v
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5 | Solution

(a) | Method 1:

Replace y

y=f(Bx—2)+a —* 5 3 —f(3x-2)
R§pla)(éex

5, y=f(x-2)

Replace x

with x+2 y — f(x)
1. Translate in negative y -direction by a units.

2. Scale parallel to x -axis with scale factor 3.
3. Translate in negative x -direction by 2 units.
Method 2:

Replace y
y=f(Bx—2)+a —¥W* 5 5 —f3x-2)

Replace x

with x+2

—3 5 y=f(3x)
Replace x
with £
— s =)
1. Translate in negative y -direction by a units.
2. Translate in negative x -direction by % units.

3. Scale parallel to x -axis with scale factor 3.

5 | Solution

(b) | Method 1:

(b,0)
J Translate in negative y-direction by a units
(b ,—da )
J Scale parallel to x-axis with scale factor 3
(3b,—a)
J Translate in negative x-direction by 2 units
(3b-2,-a)
J Transform y = f(x) toy = ﬁ
1
(3b-2,-4)
c=3b-2 R d:—l
a
Method 2:
(b,0)
\§ Translate in negative y-direction by a units
(b ,—4a )
\’ Translate in negative x-direction by % units
2
(b T3 a )
J Scale parallel to x-axis with scale factor 3
(3b-2,-a)
J Transform y = f(x) toy = ﬁ
1
(3b-2,-7)
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5 | Solution

c=3b-2 , a’:—l
a

6 | Solution

(a) 1 1
Qr+1)Q2r+3) 22r+1) 2(2r+3)

. 1
2 < (2r +1)(2r +3)

1
=_Z(2r+1 2r+3j

/1
+1 2n+3

_p1r 1
213 2n+3

1 1

6 _4n+6

6 | Solution

(b) 1
Z [(__) Q2r+ 1)(2;» + 3)}

r=l1

B ;(_5) Z (2r+1)(2r+3)

Z(—l) " is a GP with 1% term —% and common ratio —%.

r=1

1
i _lr:_j)[l_(_)] R
;( 3) 1_(_3) [ ( )]

As n— oo, (—%)” —0 and .. Z(—%)’ —>—%

r=1

Hence it is a convergent series.

{ " | N B
F ,as n—>0, ———0 and 6 dni6 6
rom (a), as n+6 Z(2r+l)(2r+3) 6 4n+6 6

Hence it is also a convergent series.
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6 | Solution

’Z‘[(——) 2+ 1)1( 7t 3)} is a sum of 2 convergent series, and hence is also
convergent.
1
1
1 L L 2
”1522( 3) 1- (_l) 4

g I 1
imy—1L -1
nini;(zrﬂ)(zrw) 6

1

". required sum to infinity = —% +% =13

7 | Solution

(a)

Solution

(b)

From sketch in (a), f(—x)=—1(x)
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Solution

(c)

[“rco e

= [t dv+

:%(Hzlnx/_)

=[G der [ £ dr [ R dor [ F () d
0

= 3asm(za jdx+j tan( )dx

_{—cos(znax)} .

2n:a [ cos (3n) +cos (n)]

+ 0 +J._Oaf(x) dx

0
In |sec (45 x)|
a
4a

+ 4_[1n |sec (0)| —In |SeC(—%)H
_ n[ 1+ 4“[ lnf]

~ 2914 1n2) where k=—2, m=2 (shown)
T

8 | Solution

(a) | Method 1:

. 0=30°

—_— — —

Since AB.OB

0

AB=0B-04=| 0

a

-2
1
o

OA.OB=|-1|.0|=0
0 o
. OA and OB are perpendicular.
. £AOB =90°
8 | Solution
(b) | . gL
sing =2

. 0=30° or 6=150°

Method 1: (using right-angle AOAB)
Since O4 1L OB, .. AOAB 1is aright-angle A.

Hence £OBA and £0OAB must be acute.

Method 2: (using dot product AB.OB)

2 -2
—|-1|=] 1
0 o

0

10 |=a*>0,and A—>B.0—1)9=|E||a§|cost9
a
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8 Solution

. cosd >0 = 6@ 1isacute
Hence 0 =30°

8 Solution

© £.073=|£”073|cos30° 0

al = (\/5+0{2)|a|(§)

2a% =lalN5+a*3
2a” =lalN15+3a” 0
2|0{|2 =|a|V15+3a®
2lal=+15+3a? B
= 4a’ =15+3a’
a’ =15
a =115 (reject ++/15 since a <0)

L a=—15

8 Solution

(d| ¢=b-a 0

—_— — —  —

OC =0B—0A=AB
- OCl|4B

CB = 0B-0OC
— OB- 4B
—0B-(0B-04) € B
~04

-. CBllo4

Since O?’Hﬁ and (7?||€4,
.. OABC is a parallelogram.
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8 | Solution
04x0C| = |04 x 4B]
2 -2
= -1(x] 1
0) (V15
N
= 2v15
0
=15+22(15)+0
_J75
=53 unit?
9 | Solution
(a) A
/ y=k,keR
(0,2)3
(0] #x
Let y =f(x). From graph, since any horizontal line y =k, k€ R cuts y=f(x) at
most once, .. fis 1—1 and hence ' exists. (shown)

9 Solution

®) | y=In(x+1)>+2
(x+1)? =e
L x=H+/e -1
—2
e (reject x = —/e”* —1 since x > 0)
x=2
L ()=e? -1
fol :Rf =[2’OO)

€

9 Solution

(C) Rf—] :Df:[oaoo) .‘ y
D =R =R\{-1} y=g(x) }
Since R, © Dgfl s T 0\1\; *

. g ' exists. \ y=-1
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9 Solution

Using Rf,] =[0,0) as .1

restricted domain of g, y=-—
Rg’1 = (_1 > 1 ] E
Hence Rg,lf,l =(-1,1] x=-1

9 Solution

D it =1L

ge 't (1) =)

1-1 1
.'. f_l(x):—zz—

1

§+1 3
f(x) = f(%)
- x=1n(%+1)2+2=1n%+2

10 |Solution

@) z=%(l+\/§i)

1431 =P+ (3) =4 =2

arg(1++/31) = tanlgzg
iz

1 iz 1 iz
sLz==—2e3)==e?
z 4(e ) 2e

10 [Solution

2n

1 5
2©

[T
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10

10 |Solution

.r\3 ‘
-3

10 [Solution

() 1 1). m_~3 .
Area of AOF)F, =§(1) (5) smgz? unit?
(YD m B
Area of AOFRP, = 2(2)(4jsm3 =35 unit
Area of AOP,P, = %(ij (é) sing = % unit’
.". Area of (3+1)-polygon
_3 B B
8\/_32 128
_2IW3
DTS unit
10 [Solution
@ =2 )sinE+ 2 (D sin T+ 2 () sin T
1.1 ,1.. =@
+...+5(F)(2—n)s1n;

(1 1 +ll+ll++LLjSIHE

Area of (n+1)-polygon

n terms

l 1_(1jﬂ
1] 2 2 LT
=5 1_% smn
2
:% 1—(%) ]sin% where a:%’b:%
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11

11

Solution

(@

By Pythagoras’ Theorem,
=2’
. h=~4—-r" (reject h=—4—r" since h>0)
Let 7, be radius of cut off cone.
-

) o rnoo1
Using similar As, 2=— = 7, =—
8 F 4 Ty

S V=ur (r)+%nr2h —%nroz (%h)
=’ +%nr2\/4—r2 —éan\M—rz

= + % nr’\4—r>  (shown)

11

Solution

(b)

(;—5237[}"2 +%TC|:2I"\]4—7"2 +l"2(2— ,41_—}’2)(—27"):|

2
:3nr2+%n{2 /S — }

4—7°

2
=3’ +2nr 8 3r

64 Na—r?

At maximum value of V, (;—V =0, since O0<r<2

7

21 8-3r°

. 2
C. 3w +anrm
7 ( 8377
3 — =0
n{HM( rﬂ

2
r+%[ 8;_3’;2 j=0 (since 0< r <2)

=0

L1 ( 3r’ -8 j
64 J4— 72
64r\V4—r? =21r* - 56
409672 (4—r*) = (21r* - 56)*
16384r% —40967* = 4417* —2352r2 +3136
. 4537r* =18736r° +3136 =0 (shown)

11

Solution

(©

Using GC, since r >0,

r=0.41806129085388 or r=1.9886743863834
When r =0.41806129085388, C(li—V =3.294435715#0
r

Hence r =0.41806129085388 does not give a stationary value of J".

© HCI 2023




12

11 | Solution
The squaring of the equation to remove the square root created additional roots to the
equation. These additional roots may not give rise to stationary values of V.

11 | Solution

@ | n=199 (3s.f)
h=\4-r>=02125421957=0.213 (3s.f)

11 | Solution

(e) | The value of 7, =1.99 is almost the same length as the slant height 2 of the inverted
cone. This means that the inverted cone is essentially flat and non-existent, leaving the
printer nozzle in the shape of a cylinder only. Hence it is not realistic to have a
maximum volume for the printer nozzle.
Ideal measurements/values/conditions based on theoretical calculations may not be
practical or feasible in real life.

12 | Solution

(a) un+l = (1 + p)un
Since 2zt =1+ p = constant (since p is a constant),
. {u,} is a geometric progression.

12 | Solution

(a) un+l = (1 + p)un
Since 2zt =1+ p = constant (since p is a constant),
. {u,} is a geometric progression.

® [ .

2m

2 1+ pu, =1+ p)2"

(I+ p)u, = (1+ p)[(1+ p)2”]
=(1+p)’2"
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13

12

Solution

2" 4+ (14 p)2” +(1+p)22’"=%(2m)

1+(1+p)+(1+2p+p2):%
127
+3p+3=—"r
19
*+3p-—=0
36p> +108p—19=0

Using GC,

p:% or p:—% (rejected since p >0)

Hence p = %

12

Solution

(©

Since common ratio » = % >1, sum to infinity does not exist. As n — o, total amount

7 n
a(+ -1
of data S, = (76—1) diverges. Hence there is no limit to total amount of data the data

6
processing centre can handle.

12

Solution

(d)

o
2"(3)

2"(3)°

2"(3)

2"(3)' -25
2"(3)’ -25(2)

AP with 1% term
2"(2)’, common
difference —25

S =N B, T = SN RS T  \  E

From v, to v,,no. of terms =r—-4+1=r-3
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14

12 | Solution

Ly =2" Gj +[(r=3)=1](=25)

=222 -25(—4)

=125 (2'"_6) —25r+100
=25[5(2"°)—r+4] where k=25 (shown)

12 | Solution

(©) | v +v, +vy .tV
my L D amy 25 jam
=2 )+Z(2 )+E(2 )V, oty

L 15-4+1
2
125
|64
61 125 125

Loy 16l 123 0y 1 (122 0my — 275
16276 55 ( )+(64( ) 7)}
61 125

Sl omy 6l 123 0my 20
16216351 75}

109
4

61 .
=E(2 ) (v, +v;5)

:16—61(2’")+6 (2’”)+(25[5(2m-6)—15+4])}

(2")=1650 where s=%, {=—1650

12 | Solution

(f) | Based on revised operating procedure, amount of data processed after a certain number
of days will become negative due to AP with negative common difference. Since it is
not possible to process negative amount of data, it is not meaningful to compute such
data in the long run.
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