2024 Year 5 H2 Math Practice Paper 1 Suggested Solution

1 | chocolate and walnut cakes respectively.
Sh+3¢+2w=3520 (1)
3b+4dc+5w=680 (2)
4b+8c+2w=750 (3)

Using GC,

b=4.50, ¢c=5.50 and w=6.50

X
=—+4
y 4

C’. Replace y by -y

B": Replace x by 2x

l A": Replaceybyy—4

—(y-4)=x"+4
—y+4=x2+4
y=-x’
Equation of the original curve: y = —x’

3@) For y :fi to be increasing, y =f(x) will be decreasing.
X

Range of values: x>2.

(o) [[]




v

x=-1

4(a)

Since f(1) =f(4) =5, fis not one-one.

Hence, f does not have an inverse.

(b)

2
Let y:f(x):X +4, 0<x<2
X

Xy =x*+4

X2 —yx+4=0

— 2_
Since 0<x<2, x:u

x? -16

Hence, f1(x)=2" , x>4.
2

D, . =[4,0)

Alternative (to check plus or minus):

+4

When x=1, f(x) = 5

When y =5,




' 2 ’ 2
x=24V5 16 52 —16 =4 (rej +ve), x=2-v>-16 2 —16 4
p— 2_
Hence f’l(x):xi ‘;16 X > 4.
5 | bx®-2bx
=h(x* -2x)
=b((x-1)’ -1}
—b(x-1)?%-b

Maximum value at —b when x = 1.

1
yzi
\/EJ vbx? - 2bx

Hence turning (minimum) point is at (l,

bx? —2bx =0
bx(x-2)=0
x=0 or x=2
A ;
v I
| i
x=0 \ fx=2
\ ‘
=
X
— —>

Line of symmetry: x = 1.

6(i) | x=5basecd,y=3atand
tan?@+1=sec’ @

Y2 X2
—)"+1=(—)°,x>5a
(3a) (5a)

(i)




><V

Qn | Suggested Solution
7(a) "
ab\
L‘
() 2 =b[x-a|
[x=a
2
x-a)’==
(x—a) b
x-a=zx|2
b
b

Hence, for 2 >b|x-al.

[x~a|

a—\E<x<a+\/§, x;ea‘
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8(i)

2 4
cos3x:1—@+@+...:l—gxz+gx“+...
2! 41 2 8

In(1+cos3x) = In (1+(1—2x2 +%x4 +)]

=In2 l—gx2+£x“+...
4 16

=In2+In 1—gx2+§x4+...)
4 16

:In2—gx2—gx4+...

(i)

0.5 05
I xln(l+c033x)dx:f x(in2-2x2 -2 ey i
0 0 4 32
:jo's((ln 2)x—gx3—gx5 +...jdx
0 4 3
2
={(In2)x——ix4—ix6+..}

2 16~ 64
~0.04929 (5d.p.)

(iii)

Using GC, j:sxln(1+ cos3x)dx = 0.04900 (5 d.p.)

(iv)

»=xIn(1+cos3x)  .‘

From the diagram, it can be seen that the graphs of y:xln(1+cos3x) and

y= x(ln 2—% x? —% x“) are close to each other mostly from x = 0 to x = 0.5. Hence,

: 05 9., 27, - ,
the approximated value of _[0 X InZ—Zx ——zx +... dx from (ii) is approximately

equal to the actual value of I;'len(1+ cos3x)dx =0.04900 (5 d.p.) in (iii).
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9_3. n ()(_'_3)r 18,/ x+3 r
(I) ; 4 _Z;(Tj
1 (x+3Y) (x+3Y x+3Y'
- 5 (5
_1 1_(XT+3)n+1
4] 1-%3
1 1_(XT+3)n+1
4 i
1 n+l
- 1- (%2 }
)
W) Common ratio, r of G.P. = x+3
When x = -5, po2t3_ 1
2
. 1 & (x+3)
Slnce\r\:5<l,the G.P. converges. Hence, the series " g converges.
r=0
& (-5+3) 1 53y
!]m;( 4r+1) :!]Iﬂll_(_s)[l_(%) :|
1 n+
=lime[1-(-4)"]
1
6
(b)(l) 2k 2k

2k

%(2k+1)(4k+1)—2(6)(11)}

_Z(Zk—6+l
2

(6+2k))
(2k +1)(4k +1)-165-2(2k —5)(3+k)

—k
—k(2k +1)(4k +1)—2(2k ~5)(k +3)—165
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10(a) 1-3x
1+9x?

3X
:J. 7 UX— 2
1+9x 1+9x

1 1 1 18x
= 5 dx—= 5 dx
9 (%) +x? 64J 1+9x

1, 1 ,
= Ztan*(3x) -2 In(1+9
3tan (3x) - n(1+9x%)+c

(b)

X=2sinf = :—X:ZCOSH

(x-1)? dx (2sin @ -1)?
Ja—x? J4—-4sin?0

j(ZSlnH b’ (2cos®) do
2cos6

=-[4sm 0—-4sing+1do

_ J4(71_C3320j—4sin6+1 do

:j3—200526—4sin9 do
=30-sin20+4c0s0+cC

[ 2
=3sin™ (gj—u+ 2J4—-x2 +c

(2cos@) do

2

(c) d/. 1,2
&(sm (2x"))=

3

I(szin’1(2x2))dx =x?sin(2x?) —_[

-16x°

J_

1-ax*)

=x sin’1(2x2)+l(7x)
4 1

2

. 1
—2cinl(9y2) . —
=Xx“sin™(2x )+4I

+C

1
2

. 1
=x’sin 1(2x2)+2(1 axt) +c




Qn | Suggested Solution
11 | The amount of money in the investment account after 1 month is 111% of the investment
(i) | at the beginning of the month, i.e. GP with a =1500 and r = 1.11
Hence the projected profit at the end of 1 full year = 1500(1.11)*? — 1500
= $3747.68
11 End of r'" month | Amt in account
(ii) 1 200(1.11)
2 [200 + 200(1.11)](1.11) = 200(1.11) + 200(1.11)2
3 [200 + 200(1.11) + 200(1.11)?](1.11)
=200(1.11) + 200(1.11)? + 200(1.11)*
. the projected amount of money =200(1.11) + 100(1.11)? + ... + 100(1.11)"
200(1.11)(1.11" -1}
- 1.11-1
_ 22200 (111)'
11 100
11 | Projected amount of money in Carl’s investment account at the end of one year
(i |~ 22000( (121}
== == | -1|=%5042.33 (2 d.p.
) 11 (100] (2dp)
11 | Let n be the number of months after Carl started his investment.
(iv n
) a 22200) (111 —-1{>1500(1.1)"
11 100
Let Tn = 22200 111 -1|-1500(1.12)"
11 100
From GC, T13=-5937<0
T =21541>0
T15=461.11>0
On 31 Jan 2023, Betty has $5.94 more in her account than Carl.
So, Carl would have more money in his account on the following day, ie. 1 Feb 2023.
13
On 31 Jan 2023, Carl’s projected amount in his account = 22200 111 -1
11 100
=$5818.98
Betty’s projected amount in her account = 1500(1.11%%) = $5824.92
Carl still has less money in his account than what Betty on 28 Feb 2023
On 1 Feb 2023, Carl’s projected amount will increase to $6018.98 > $5824.92.
Hence, Carl will have more money in his account than Betty has in hers on 1 Feb 2023.
(v) | The amount of money lost due to scam cases each year forms a GP with first term $633.3

million and common ratio 0.95.




.. The estimated total amount of money lost due to scam cases

633.3 -
= million
1-0.95
= $12666 million

Qn Suggested Solutions

12(@) | Uy =2u,-k, u =a=4,
0] k=1:
(A) | The population is always on the uptrend. Population will grow to infinity

(B) =4 k=5

u, =2(4)-5=3

ug=2(3)-5=1

U, =2(1)-5=-3<0

The population will become extinct by 4th year

(i) |u,=2(4)-k=8-k
Uy =2u, —k =2(8—k)—k =16-3k =52

Sk=-12
® |v,=u,-k
Vn+1 — un+1 - k
v, u,—k
= 20, —k =k =2 (aconstant)
u, —k

Thus v, is a geometric progression

v, =V (2)"" = (U, —k)2"" = (a—-k)2"*
u, =v, +k=(@-k)2"" +k

u,., =@-k)2"+k

(c) 2" > as N—>w
For population to stay stabilized as n —» o, a—k =0, i.e. a=k

(d) Rewriting
u, =(a-k)2"" +k

S= (a—k)[z" +2° +...+279]+16k
B 24 [(25)16 _1]
2541

16

:a[zw-l](a—k)uek

(a—k)+16k




10

13(a)

1 X2 ! 1
j 2ex —2x%e**dx = 2e {} - 2'[ x%e?dx
0 2 ) 0

2-X 1 2-x
:e—{z{x2 € 1} -2 01e 1 (2x)dx}
-1, —

—e+ Z[XZeZ‘XI) 74'|.:e2‘x (x)dx
ot -
:e+2[x2e“}: —4[{xej1 } —J':ejl (1)dx]
0

ot
—e+ Z[XZeZ’X}Z +4[xe2’X ]Z —4{{1 }
0

=1le—4¢?

(b)(i)

x2+(y—-6)* =36
X2 =36 (y—6)°

When x =215, (25 +(y-6)* =36
Then y=2 or 10(reject)

Method 1
Volume of inert gas needed

:ﬁJ'21236—(y—6)2 dy
{36 (3’—5)3}12
=7 PR S A
y 3
2
800
=—17

cm®

Method 2
Total volume of sphere ’:;:(6)3 = 2887

Volume of the sphere that is not filled bl inert gas
= 7:[0236—(y—6)2 dy

:ﬂ{%y_(y—ﬁ)T

3
64
=—7
3
Volume of inert gas in the light bulb

= 28872'—%7z 2@71' cm®
3 3

(i)

X =+,/36—(y-6)’°




11

Surface area of spherical part of light bulb

-2(y-6)

= 271'( 36-(y-6) ) 1+ m dy

=376.991118

(iii) | Since 1 unit =100 m, 1 unit?> = 10000 m?.
Region R = (11e—4e”)(10* ) = 3448.757 m’

Number of light bulbs the art student would acquire
_3448.757 6897.514 ~ 6898

The irregular shape of region R would result the light bulbs lighting up
overlapping zones.




