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H2 Math Year 6 Preliminary Examination Paper 1: Solutions with comments

H2 Mathematics (9758)
2025 Year 6

c

A curve has equation y=ax+b+ e

, where a, b and c are real constants. It is given

that the curve crosses the x-axis at x = 2. The normal to the curve at the point Ao, wv

meets the x-axis at x = 7.5 . Find the values of @, b and c.

[4

Solution

Comments

{4

y=ax+b+ c

x* -1
Since (2, 0) and (0, 3) lies on the curve,

2a+b+ic=0 — (1

3
b-c=3 —(2)
dy _ a— 2cx i
dx (x*-1)
3-0 2
Gradient of normal at (0, 3) =——=-=,
0-75 5
Gradient of the tangent to the curve at (0, 3) is W. and thus
5
== —-(3
a=2 =0

Using GC, nuw, b=-3andc=-6.

There are quite many
sign/conceptual errors
in the attempt to find
dy

ol Do note that the
gradient of the normal
to the curve at the point
(0, 3) means that we
need to substitute x =0

i WN. and get iw.»m
dx a
the gradient of the

normal. The two points
(0, 3) and (7.5, 0) gives
the gradient of the

2

normal as s
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2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C
2 The point P travels along the curve C with equation y =xsin™'x, —1< x<1. Let the
gradient of the curve C at the point P be m.
. . . . 1
If the x-coordinate of P is increasing at the rate of 9 units per second when x um. find
the exact value of the rate at which m is changing at this instant, [4]

Solution

Comments

M

y=xsin"x,-l<x<1
Differentiate with respect to x:

dy . x
m=2 =sin? x+

dx 1-x*

Differentiate with respect to x again:

@u 1 + 241 ~x
dr  Ji—g A_lanv
1 T|RNV+RN
ISnm+S|m¢|mv
2-x*

Therefore, required rate is 14/3 .

Most students did well but
many did not simplify the
answer to the lowest terms.

Answer mark was not
awarded to non-exact
answers and unsimplified
answers.

Some students substituted
x=p, assuming  the
parameter x takes the value
of p at point P, note that p
will be taken as a constant
in this case and we shall
not differentiate  with
respect to p.
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2025 H2 Math Year 6 Preliminary E

ion Paper 1: Solutions with C

4 (@ Find H 0% ~dr. [4]
(2x-1)(x+1)
(b) (i) Differentiate ~~ " with respect to x. [1]
X+
(ii) Differentiate Inv/x* +1 with respect to x. 1
2
i) Hence find | ZVX +1; 4]
Aan + C
Solution Comments
(@) Let 9x __4 . B N C Most students
) (2x-1)(x+1) 2x-1 x+1 (x+1)7 did well but
many  made
s careless
9x=A(x+1)’ + B2x—(x+1) +C(2x-1) mistakes,
1 _ which affected
Sub. almvktw. the rest of the
Sub. x=-1, C=3. parts.
Compare the coefficient of x>, 4+2B=0=B=-1, .
A handful is
still not
% x &u% 2 L, 3 & familiar  with
(2x—1)(x+1) 2x-1 x+1 (x+1) splitting  into
3 appropriate
= F*le__l_:_x+__lx'+_+ c, ceR partial fractions
in order to
= _s_w‘,h -1 |P+ ¢ integrate.
_ x+1] x+1
(b) Most  students
@ |4 1 ) _2 did well but
(1} de\ x*+1 ?N + c~ some made
careless
mistake.s
®) d - dali N x Most students
(if) HE,; + % MEAx iv o did well but

1]

again some
made careless
mistakes

particularly for
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2025 H2 Math Year 6 Preliminary E: Paper 1: Solutions with C:
those who did
not  simplify
first using the
property of
logarithm,
; ®) Those students
| i u=Invx*+1 b Nlma . who could not
, [4] 1., dx  (x*+1) do this part fail
nm_z? +1) to observe the
ﬂ role of the
_W du x d 1 previous  two
_ i VeI parts and the
word “hence”.
As a result,
xInyx’ +1 d they could not
A % iv“ select the
correct  terms
1 -2 AE [ +HV&“ for integration
2) (o +1) by pats. Still
there are many
uhﬁ L ws,\mi-? A w X who  made
2[\x+1 x +1)x*+1 . careless
2 ---integrate by parts | mistakes in the
_ Invx*+1 +W X . I A
= m?u +_v 3 AHN +_v~ integrations.
_ Invx*+1 S S
2(x*+1)  4(x* +1)
In(x + Hv +1
=——— 4
AT% + &
Page 6 of 32
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2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C
() *»+1 Students
3] Y= should use
2 proper and
x=2)+1 x*-4x+5
Replace x by (x-2), y= (x-2) . accurate
(x-2) x~2 phrasing as
(A) Translation in the positive x-direction by 2 units taught in
lectures,
h as
Replace y by £, Sue
placey by 2 “translate”
y x*—4x+5 instead of
2 = x—7 “shift/move
2x° —8x+10 2% ~5x+4-3(x-2)
=> y= =
x=2 x-2
2%’ ~5x+4
>y="2"27" 3
x-2

(B) Scaling parallel to the y-axis by a factor of 2

Replace y by C\lwv R

x-2 x=2
(C) Translation in the positive y-direction by 3 units

OR (B) (C) (4)

OR

(A’) Translation in the positive x-direction by 2 units
(B’) Translation in the positive y-direction by W units
(C’) Scaling parallel to the y-axis by a factor of 2

OR (B )A')(C)

Alternative
2 2 _

Vux +_ux+m. and %HEHN&IH+ 2
X X x—2 x-2
X +1 1

y= =x+—
X X

2025 H2 Math Year 6 Preliminary Examinati Paper 1: Solutions with C:
Replacex by (x-2), y=x-2+ 1
x-~2
2
Replace y b; Rv =2{x-2)+
Placeyby o5 y=2(x~2)+——
Replace y by (y-3), y =2(x~2)+ 2 +3=2x— 14—,
x=-2 x=2

(A) Translation in the positive x-direction by 2 units
(B) Scaling parallel to the y-axis by a factor of 2
(C) Translation in the positive y-direction by 3 units

Page 9 of 32
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2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C 2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C
10] (53 2 10 920 though this part L 3
n.wi Nmﬂu ohwu +WT€+wGVTq asked for the sum 7 The function f is defined by f: x> 1+ s, for xeR, x>In2.
of the first 10
terms, not all the
terms, (@ Find £ '(x) and state its domain. 31
3. Substituting
n= WM instead of Another function g is defined by
n=10.
NARICN+M for x<0,

gix>
N+_N|.«_ for 0<x<3.

(b)  Sketch the graph of y=g(x) and explain why the composite function f'g

exists. 4]
()  Hence find the exact value of k such that £~ g(k) = FW. 31
Solution : . ) Lol Comments
@
3] Y4 Graph is not
i required but
presented here to
show how the
domain of ™!
(which is the range
of ) is obtained.
y=1(x)
y =
{V.N
x=In2
R, = Ar 8v
Let y=1+ xwm Uo:oainnw
nu - x=lm2+——| as
=>e -2=—ro y-1
y-1 the modulus sign
3 should be removed,
=x=h N+w|~ since R, =(1, o)
3
f'(x)=In N+|~ , xeR, x>1
x—

Page 13 of 32 Page 14 of 32
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2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C
8 Do not use a calculator in answering this question.
a
A v Im A
X P
o Re

The point P on the Argand diagram represents the complex number w given by
w=u+iv, where  and v are real and positive.

() Explain algebraically why arg(kw)=arg(w) for any real constant & >1.
(1

Points O and R represent the complex numbers kwand ikw, where & is a real
constant, and £ >1.

(i) On the same Argand diagram in the Printed Answer Booklet, plot the points
@ and R. Show clearly the geometrical relationship between the points P,
Qand R. [2]

(b)  Inanother Argand diagram, the points 4, B and C represent the complex numbers
z, f(z)and f(f(z)) respectively, where f(z)=2"~2z.

() Show that mAmAvalmANv = NAN INVAN luv?+ _v. [2]

Page 17 of 32

2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C

Itis given that ABC is a right-angled triangle, described in an anticlockwise sense,
with a right angle at B, and BC =mBA , where m is a positive real constant.

£(£(2))-1(2)

f(z)-z
(z-2)(z+1)=mi.

(ii) By considering

, or otherwise, show that

2]

(iif) In the case where z = x+2i, where x is a positive real number, find x and

the point B. [5]

Selution

m. Hence obtain the complex number represented by

Comments

@
1]

Since w=u+1iv, =V°m=n<vo.
we have, kw=ku+ikv, ku>0and kv >0.
Therefore,
arg(w)=tan"' %
g(w)=tan” -

arg(kw) = tan™ = tan™ W = arg(w)

Note that
algebraically means
that the definition of
arg(w) needs to be
given.

Those who use the
property arg(kw)

= arg(k)+arg(w)
need to state that
arg(k) =0 since
k>0,

(a)(i
2]

The geometrical
relationship is that
OR is perpendicular
to OQ. This needs to
be shown on the
diagram.

Also, since k> 1,
00> OP.

Since OR is the
rotation of OQ 90°
anticlockwise about
the origin, then OR =
0Q.

(L10)
2

mAmAvalmANv = ANN INNVN |NAN~ |NNV|ANN INNV
z* INNVANN -2z Iuv

z(z-2)(z-3)(z +1)

Il
——

Note that this
question does not
allow the use of a
calculator, so

Page 18 of 32
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2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C

Decontamination is a water treatment method to remove a certain undesirable chemical
from contaminated water. As the liquid agent is continuously added to the contaminated
water in a large tank, the undesirable chemical in the water is removed gradually.

The rate of decrease of the concentration of the undesirable chemical is proportional to
the product of its current concentration and the rate at which the liquid agent flows into
the tank, At time ¢ minutes after the start of the treatment process, the concentration of
the undesirable chemical is C mg/L and the liquid agent flows into the tank at a rate of

1
1+¢

2

L/min. It is known that the initial concentration of the undesirable chemical in the

tank is 50 mg/L and after 10 minutes, its concentration is measured to be 20 mg/L.

(a) By setting up and solving a differential equation relating C and ¢, show that

C=50e"""* giving the value of ¢ correct to 5 decimal places. {71

(b) Determine the value of C when ¢ = 50.

(11

(c) Sketch the graph of C against ¢ and state what happens to C in the tank for large

{Note: Since C=50 when t=0, C=0.)
%waqulq Lt
C 1+¢
In|Cl=—ktan™"t+¢, where ¢, e R
_Q‘H GI»»E—L 1+

-
AsC>0, C=ce™ ™! where ¢, =%
3 2 > 2

(Alternatively, C =50 when ¢ =0 = |C| = C)

When ¢=0and C=50,

50 =c,e’
¢, =50
C=50eFe

values of £. [3]
Solution Comments
@ |dc_ _ 1 V Choice of constant of
7] dt kC 1+¢ where £>0. Dproportionality : 1t is more

convenient to write this as “—¢”
and work with a positive %, noting
that the required value of

==k

Rw%u_s_gi.
c

A reminder that “|C]” is expected

in general, unless the student
explicitly discussed that C> 0
based on contextual clue.

Algebraic manipulation leading to
C =cye™ ™" ought to be clearly

shown.

2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C

When t=10and C=20,

20 =50~k u"'10
mL:E._Sum
5
-1 2
—ktan~10=1n2
5
——L 2. 06285
tan” 10 5

C =507 where g = —0.62285 (5 d.p.)
(shown).

Since the letter C is already used
in the question as a variable, it is
preferable to choose another letter.

The value of ¢ should be stated to
5 dp. Many errors arose from
using insufficient accuracy in
intermediate steps.

kokk

In Calculus, all angles must be in
radians, not degrees. Hence,
tan”'(10) =1.471127674

(and not 84.28940686).

Answer like C = 5070010571071 4
a clear sign that the wrong unit
was being used for angle
measurement.

®)
1]

When t=50,

C= mOo.a.mBaE‘_ 50

=19.0317 =19.0 (correct to 3sf)

This is a good example of how
incorrect working can still appear
to give the “correct” final answer.

Working such as
C = 50¢-101087tan™ (50)

=19.0 (3 sf)
cannot be accepted.
The value “~0.01087” arose
because the wrong unit was used
in earlier steps.
The student must have repeated
the calculation using the same
incorrect unit (for tan™(50)),
which happened to produce the
expected numerical value.

Choice of constant of integration :

Page 21 of 32
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2025 H2 Math Year 6 Preliminary E

Paper 1: Sol

tions with C

(i) The region R is bounded by the curve y=2-—

1

x

——=——and the lines x =1
V2x-1 ’

x=3and y= 3 Find the exact area of R. [5]
(¢}  The region § is bounded by the curves umlluﬂlv x=2(y-1) +1, the
g y T (»-1)
lines x=1, x=4 and the x-axis.
@ Express x=2(y~1)"+1 inthe form y="f(x). {1
(i) On the same diagram as in part (b)(i), sketch the graph of x = 2 (r- _VN +1.
{2
iii) Find the volume of the solid generated when S is rotated through 27z
radians about the x-axis. Give your answer correct to 3 decimal places. [3]
Solution Comments
(@) u=2x—1=u’ =2x-1
[2] du dx As this is a show
Hence y——=1= "=y uestion, simpl
& Q.n\ Q. i N Mu V\
24 differentiating the
U

x | T2 ax I,Hxn._‘_
—_dx = — |du =
%»\Nkl_ u ﬁmaw “ 2u

(shown)

Alternatively,

du 1
U=2x-1=>—-=
dx  2x-1

Je e

and therefore

2 2
u+1 @u&u%g t%
2 ldx 2

2
?va:u%z N+_&:

substitution given
and quoting what
you are asked to
show

Je

n.ﬁ\i&;
2

is insufficient,

Page 25 of 32

2025 H2 Math Year 6 Prelimil

y Examination Paper 1: Solutions with C:

b))
2]
(c)Gii)
2]

A

xo Ayl +)

S G0 T (149) N

(0536,

Note: Detailed workings for intercepts and turning points
(Optional, since more efficient to use GC)

When y =0,

Vax—1--Z

dy

~ >
) /!/. X

X
V2x—1
>x'=4(2x-1)
=x=4123 .

=2

2x-1_ 1-x

ax

= O=>x=1=y=1
2x-1 Jex-1y

()@

Do take note that
there are 2
intercepts, it is quite
common for students
to miss out 0.536 as
it might not be
shown clearly on the
GC (but it is clearly
there in the sketch in
the answer booklet!)

(e)(id)

For the sketch of
x=2(y~1) 11,

to obtain any credit,
you should
recognize that there
are 2 branches, with
the vertex at (1, 1).
Students who do so
should also pay
attention that the
position of the x-
intercept 3 should be
considered carefully
in relation to the
origin and the x-
intercept of the first
curve which is 7.46.

Page 26 of 32
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2025 H2 Math Year 6 Preliminary Examination Paper 1: Solutions with C

11

A curve C has parametric equations

x=2cosf +cos20, y=2sinf -sin26,

where 0< 8 <27 and @ = Nwa Awu.

The point P with parameter p lies on C, and the lines M)y and N, are the tangent and

normal to C at P respectively.

(a)  Itis given that

sin A+sin B = 2sin

cos A—~cos B = ~2sin

and

P

Using these two results, show that the gradient of M, is lgﬁlv. [2]

2

() Forp= m » Mp and N, cut the x-axis at points Q and R respectively. Find the area

of APOR.

(4]

© The point S with parameter s lies on C, and the line . is the normal to C at §.

It is given that M), and N; are parallel.

y=2sin8- mEN%HvMM|MoOm%|NoomN%

R b 4 . tan4 —tan B
Given p=—, and p<s, by using the result tan(4— B) = s
P 3 ” P Y € ( ) 1+ tan Atan B
find an equation relating p and s. [2]
Solution Comments
(a) _ dr _ . , Note 1
2] x=2cosf+cos20 = R -2sinfd —2sin 26 Since this is a

‘SHOW’ question,
working presented
needs to be complete
and with clear
explanation. No
steps should be
skipped or assumed,
and in doing so it
may result in losing
marks. The most
glaring ‘error’ was

writing

Page 29 of 32

2025 H2 Math Year 6 Preliminary Examinati Paper 1: Solutions with Ci
.y _ —2(cos28-cosd) cos @ —cos26
dx —2(sin 28 +sin S . ﬁumu ﬁ u
=2sin sin
—2sin 30 sin factor formula for . 2 2
_ 2 N 0820 — cos8 and without any
B 30 [ cos? an explanation
2sin| — > cos 5 sin 26 +sin §
9 Note 2
=—tan ﬁlw In this question 4 is
2 the variable and p is
a constant that @
Alternatively, takes on at different

L4y _ 2(cos 6 - cos26)
T dx —2(sin 26 +sin 6)

points on C. As
such, any
differentiation

~2sin ﬁ uwm.w sin m - Ww factor formula for should be done in
= 7 2 cos & —cos 26 and terms of
leEﬁ 2 uoomﬁmV sin 26 +sin 8 ] ﬁeﬁ and— u and
dg¢  dé
. [ . (8
mEﬁlmu mmsﬁmu E:ﬁl.w.wulmiﬁMu not p “gaw
= %N = w asthe sine function is
cos me cos ﬁMW an odd function Note 3
Remember to
answer the question
ulgﬁmw and find an
2 expression for the
d gradient of the
When ¢=p, MH' = |§ﬁ|& tangent line at
O=p.
O g, By a1 Note1
“l 37727 2% 6 B E%En;uw..
Equati :
azwqms of Mp and so the gradient
wl.lwull_lﬁa|wuuv%ulf~|x+pﬂv©ﬁm,8 and point P should
2 »\w 2 )\w 3 be evaluated instead
Equation of Np : of being expressed
as the trigo
y lu\ll m&llw =y=3x= R(0,0) expressions, making
the working very
cumbersome.
Area of APQR= MANV Kluw = KM units’
2 2 2
Page 30 of 32
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2 RAFFLES INSTITUTION 2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with C
m H2 Mathematics (9758)
ws=> 2025 Year 6
H2 Math Year 6 Preliminary Examination Paper 2: Solutions with (bi) ¥ The graph of y =1nx
2] was not well drawn
comments 0.00678 with some students
\\\\wﬂ\ copying directly from
. . - 6 - 694 the GC to have a
1 (a) Without using a calculator, solve the inequality RINMFM. < NH+ mw . [4] 5 hanging graph that
* * V=x-5 does not extend to
negative infinity.
®m ® Sketch on the same diagram the graphs of y =Inx and y=x-5, giving x=0 Some students even
the equations of any asymptotes and the x-coordinates of the points of ‘ put _.wwowMMwosW_ el
intersection between the two graphs, [2] From GC, x-coordinates of intersection are Students are a”a: %.“ 4
x=6.94 (3sf) or x=0.00678 (3sf) to round off the
@)  Hence solve the inequality In|x| <|x|-5. [21 answers to 3 sf.

(bii) As this part carries 2
2] marks, one mark is
for some explanation

A number of students

Page 10f 30

(@) . X —5x+6 Nx 3
[4] , x#E2 did not %%_5 the of the method used
X -4 a +2 _3 and one mark is for
LHS to>— and s0 the completet
—2)(x— 2y x+2 pletely
(x-2)(x-3) 2 3 arrive at 2 more correct answer,
(x=-2)(x+2) x+2 complicated inequality Hence students who
=27 (x+2)>0 put down an answer
x-3 2x-3 Most of them managed n gn_ E“ oww?uw:ouw
T2 < 2 to arrive at the second For _H_ < _&_ -5, «S_ s %9»3. e
* x form of the soltution unless at the
Fe3m2ra3 from here. Many x<-694 or —0.00678<x <0 intervals are correct.
—o= students who gave the
2 0 first form of the or 0<x<0.00678 or x>6.94 Students should
solution omitted to OR remember that
— exclude 2 from the x<—6.94 or —0.00678 <x<0.00678 or x>6.94 andx =0 disjoint intervals
P <0 answer. should be separated
%50 A few students cross Alternative Method by the conjunction
xX(x+2)> multiplied and did not ‘or” and not a
x>0 or x<—2and x#2 OR get any mark for this For Inx < x—35, the solution is 0 < x < 0.00678 or x >6.94. comma.
x<—2or0<x<2orx>2 part To solve In|x| <|x|-5, we replace x by|x]. The solution is then
x<-6.94 or —0.00678<x<0
or 0<x<0.00678 or x>6.94
Page 2 of 30
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2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with Comments

3

The terms of the sequence U are given by

8u,—14

u=k and u, =
u, -1

, n2l

(a)  For the following values of &, describe the behaviour of the sequence U.
@ k=3 (1
@@ k=10 [1}

(b)  Find the possible value(s) of & if the sequence U is a constant sequence. [2]

a" b a

The nth term of the sequence V is given by v, nﬂ+j|.|_, where 2 and b
a(l-a") n+

are non-zero real constants and a = +1.

© For some values of a, v, - L as n—» oo, Find, with Justification, the range of
values of a for L to exist, and state the value of L in terms of  and b. [3]

The nth term of the sequence W is given by

u when n is even,

n

v, when » is odd.

It is given that the sequence W converges when the sequences U and V converge to the
same limit. The sequence W diverges otherwise.

(d)  For k=10, by using part (a)(ii) and part (c), find the range of values of b for the
sequence W to converge. Hence explain whether Ms.* is a convergent series.

’ 3]

Page 5 of 30

2025 H2 Math Year 6 Preliminary

Paper 2: Solutions with C

From GC:

,Quli an_n._.a iw,m difficult for

If |al>1,a8 n » 0, |~ increases without bound, which
implies V is not convergent.

If -1<a<landa#0,as n— 0,a" =0

Hence for V to be convergent, -1<a<1 and a=0.

The required range of values of a is (~1,0)\U(0,1) and the

limiting value L is —.

@)
2} . . . most students.
(i) Fork= .m: the terms are increasing and In (2), many students were
converging to 7. unclear about what the
(if) For k=10, the terms are decreasing and “behaviour of a sequence”
converging to 7. referred to, and what to describe.
Here, the key features were the
monotonicity
(increasing/decreasing) and
convergence to the limit 7,
(b) For sequence to be a constant sequence, u,,, =u, =---=u, =k. | This part was
2] _8u,-14 i e 8k—14 ».w.E% successful
U = ﬂ =k= o1 with many
) students able to
2k —k=8k-14 secure 2 marks.
=Sk -9%+14=0
= (k-2)(k-7)=0
=k=27
~k=2or7.
() a’ b a A number of
&) B S students did not
attempt (c).
Observe that as n — oo, L —»0=-2 50 for any constant | '» W3S neither an
n+l n+l AP nora GP, so
a#0, £1. attempts to

a
b

b
a

consider v, —v, |

v,
or —-proved
v,

n~l

futile.
Students were
expected to

consider a=0, +1

, 0alkl,and
also when ja [>1.

Page 6 of 30
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2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with C

21

0 0 1 1

This part is well done.

Students are reminded
to provide detailed
working when
evaluating cross or dot
product since this is a
“show” question.

2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with C

()
m

Path is perpendicular to normal of plane

1Y(2
=>m||3[=0=>3m+n=-2
n 1

Many misinterpreted
this question and gave
the cartesian equation
of the linear path
travelled by Griffles,
which is not accepted
as it contains variables
x,yandz.

31

1 3
Equationof / isr={ 0 |+u| 1 |,ueR
-3 -9

Line segment BC:
1 1
r=| 4 |+aj-1,,aeRand0<sa<!

—-15 1
1 3 1 1
Consider | 0 [+u| 1 (=] 4 [+a|-1
-3 -9 ~15 1
3u-a=0
pra=4
~Qpu—-a=-12

Griffles is travelling
along a linear path, I,
and the base of the
obstacle is modelled
by the line segment
BC. To show that
Griffles do not collide
with the line segment
BC, it is equivalent to
show that /; and line
passing through BC
will intersect at a point
that is not on the line
segment BC (/1 and line
passing through BC
will definitely intersect
since they are both on

the same slope and

Page 9 of 30

Solving, 4 =1and a=3.

Since @=3>1, this point of intersection is not on line
segment BC. Hence, Griffles is able to navigate the
virtual screen without colliding into it.

Alternatively,
1 3
O?g»E:SHW and n=-3=3|m|==| 1
n -9

W | =

Let [, denote the linear path that Griffles travels along.

1 3
Equationof [ is r=[ 0 [+4] 1 |,ueR
-3 -9

1 1
LineBC:r={ 4 (+a|-1|,aecR

-15 1
1 3 1 1
Consider | 0 [+u| 1 [=| 4 |+ea|-1
-3 -9 -15 1
3u~a=0
H+a=4
Yu—-a=-12

Solving, =1 and a=3

At point of intersection, D,
D

OD=| 4 |+3|-1|=0B+3BC -
-15 1 ENV\
T

—_ — ine segment BC
BD =3 BC = D is pot on line segment BC

Hence, Griffles is able to navigate the virtual screen
without colliding into it.

they are not parallel to
each other),

Note 2;
Students who verified
that

1 1 3
4 |=]0{+p 1
-15) |-3) (-9

has no solution (ie B
does mot lie on I)
and/or
2 1 3
0 J+uf 1
-14) (-3 -9
has no solution (ie C
does not lie on /1) are
not given any credit as
it may still be possible
for line segment BC to
intersect /1 at other
points in between B
and C.

Similarly, students

w
]

who solve
1 1 3
“1|=| 0 |+ 1
1 -3 -9

to show MN.QEm of
equation) does not
meet /y are not given
any credit since a fixed
vector ( .uﬂmv cannot be
equivalent to position
vector of a point on
Griffles’ path (RHS)

Note 3:

Many were not careful
when copying values
from the gn for use in
their working, eg.
omitting “-3” from “3”
in the equation of 1,
etc. Such mistakes are
costly and can be

Page 10 of 30
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2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with C

254072

=554
91

Since 5.54 >5, Griffles does not activate the sensor.

Method 1 (finding a point on
To begin, we can use any point on p,say A A_. 0, |uv.

Let the point of intersection between line AE and plane
g be 4’. Then E is midpoint of A4’ since E is is
equidistant from p and q.
OF = (01 +0F) = 04 = 20E - 04
5 i 9
O4=2/2|-| 0 |=|4
1) \-3 5
2 2
Equation of gis r.] 3 |=| 4 |.[ 3 |=35
1 5

Cartesian equation of g is 2x+3y+z=35.

Method 2 (length of projection):

Distance of Eto p is

Let G be a point on ¢ where OG=r

Do note that the
equation of ¢ needs to
be given in cartesian
equation.

Students who use the
formula “distance
between 2 planes with
equations r.n, =d,
and r.n, =d,is

_& I&N_: either
forgot the modulus
sign, or conveniently
remove it without
Justification and/or
chose the wrong form
when removing the
modulus sign.

Page 13 of 30

2025 H2 Math Year 6 Preliminary Examination Paper 2: Sohutions with C
2
Distance of £ to q is %mﬂ 3
1
3
1
2 2

(Note: 4E.|3|>0=EG.|3|>0)
1 1

2
EG.| 3
. . L 1
Since E is equidistant from p and g, ',Il;\m =
2 5Y(2
r.|3[=18+{2(]|3|=35
1 1 1

Cartesian equation of ¢ is 2x+3y+2z=35

Let F; and F2be the foot of perpendicular
from Etop and q.

5 2
@M.u 2|+ pB| 3 for some SR

18

W

1

5 2
21+83]]
1 1
X 9
=OF ={2 -313]=
1
m_,sm,muwolfmﬁ,mmuﬁ-olmu

NE:
2l a1

q_m
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2025 H2 Math Year 6 Preliminary Examination Paper 2: Sotutions with C
(© P(X, - X,|23) The intent of the
I3] question is to find the

=P(X, =1and X, =5 or vice versa)
+P(X, =1 and X, =4 or vice versa)
+P(X, =2 and X, =5 or vice versa)

2 30 2 20 6 30
=2 o x= +| —=x = |+] —x=—
ﬁqo qov To qou ﬁqo qci
4

35

difference  between
two independent
observations of X.

Students who wrote
down the probability
distribution  earlier
were more successful
in getting the right
answer,

It is incorrect to write
that X, - X, follows

anormal distribution,
given that it is a
difference of two
discrete distributions.

Page 17 of 30

2025 H2 Math Year 6 Preliminary Examination Paper 2: Sol

with C

21

Kitty has 5 small, 3 medium and 2 large spherical charms and each of the 10 charms is
uniquely designed.

@

(b)

Kitty arranges all the charms in a circle on a corkboard with charms of the same
sizes next to each other. How many ways are there for her to do so0? [2]

On another occasion, Kitty arranges all the charms in a line at the base of a photo
frame with none of the small charms next to each other. How many ways are

there for her to do so0?

{2

The diameters of all the small, medium and large charms are 0.5 cm, 1 cm and 2 cm
respectively. Each of the spherical charms has a hole through its centre that allows it to
be threaded through a chain.

(©)

Number om. ways to w.n._wnmo the w.:.mo charms = 2!

Kitty makes a keychain that includes a 6 cm chain with one end attached to a
keyring, as shown in Fig. 1. It is given that the 6 cm chain is fully threaded with
charms, with no gaps between them, and is stretched taut in a straight line. For
example, Fig. 2 shows the 6 cm chain threaded with 2 large and 2 medium

charms,

6 cm chain where
the charms are
threaded

Fig. 1

2large 2 medium
Fig. 2

How many different ways can she make a keychain with at least one charm of

each of the three sizes?

Number of ways to arrange the medium charms = 3!
Number of ways to arrange the small charms = 5!

Number of ways to arrange 3 objects in a circle =(3—1)! =2!

Total number of ways to arrange in a circle
=[2HEH(5HI(2!) = 2880

| Qnﬂ.ﬁd:% “well done. _

4

As there are only 3
groups to permutate in
a circle, the number of
ways to arrange them
is (3-1)! instead of
3!

10

)
121

Number of ways to arrange the big and medium charms = 5!
Number of ways to slot the small charms in between the

6

arrangement of the big and medium charms = x5!=720

Total number of ways = 720x5!=86400

5

Students who have
employed the use of
method of slotting
were  often  most
successful. A small
number of students
assumed that charms

Page 18 of 30
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2025 H2 Math Year 6 Preliminary Examinati Paper 2: Solutions with Cx

Alternative (Standardisation):

P(R< 100-5%)<02, R~ N(100,6?)

2
AN <2 WAO.N
o

From GC, P(Z <-0.84162)=0.2

-0 <—0.84162
o >0.84162
o> 0.842 (3sf)

sign change for

inequality. Some

students did not simplify

—rl

7 and wasted time in
o

solving a more

complicated quadratic

inequality involving & .

E(M)=(24-n)E(R)+nE(L)
=(24-7)100+120n = 2400+ 20n
Var{M)=(24—n)Var(R)+nVar(L)
=(24-n)3* +2(4*)=216+7n
M ~N(2400+20n, 216 +7n)

M =20~ zAﬁof 207-20(120), 216+7n +20% (47 vv
= M -20L ~ N(20n, 6616+7n)

® | R+ R+ L+ 1+ 1~ N(2(100)+3(120), 2(3)' + 3(4)") | This partis well
attempted by the cohort.
[31 R +R,+ L+ L, + L, ~N(560,66)
Students must show
Probability that the total mass of 2 randomly chosen regular | gheir working clearly
ﬁsn_ﬂoa of Rays and 3 randomly chosen packets of Luffles when calculating the
is greater than 0.55kg mean and variance and
=P(R+R,+L+L,+L >550)=0.891 (3 s.f) state the distribution of
R+R+L+L,+L;.
Quite a number of
students wrote the
expression incorrectly
(i.e. 2R+3L), even
though they calculated
the mean and variance
correctly.
(¢} | Let M denote the mass of a Mega Jumbo Pack of 24 regular | Once again, students
packets of potato chips in grams. must show their working
Bl M=(R+R+.+R, ) +(L +1, +ot L)

clearly when calculating
the mean and variance
and state the
distribution for
M-20L.

Many students struggled
with the calculation of
Var(M).

The most common
mistake seen was

Page 21 of 30

2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with C

P(M -20L>500)>0.1 Var(M)
2
={24—-n) Var(R
n P(M —20L > 500) (24-n) Ver(R)
+n*Var(L)
19 0.0720<0.1 Note that
Var( X, + X,
20 [01119>01 ar( X+ X;)
#Var(2X)
Hence the minimum value of  in a Mega Jumbo Pack is 20.
Iternatively,
Altematively Students should show
P(M ~20L >500)20.1 their working clearly
when determining and
_ justifying the minimum
p[z> 30220 1. 04
6616 +7n value of n.
20020 128155
V6616+7n
n219.733883
Hence the minimum value of # in a Mega Jumbo Pack is 20.
Page 22 of 30
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2025 H2 Math Year 6 Preliminary Examination Paper 2: Solutions with C
decreases with decreasing amounts
as x increases.

The question also clearly indicated
to explain from the points on the
scatter diagram, hence it is not
acceptable to use the value of
product moment correlation
coefficient (pmec) to justify choice
of model.
(c) Product moment correlation coefficient, Many did not leave the
2] r=0.99711=0.997 (3sf) final answers forr, a
and bin 3 s.f.
Least squares estimate of a = ~100.8169522 = -101 (3sf) and
least squares estimate of b = 756.8635473 = 757 (3sf)
(d) . 756.8635473 —100.8169522 :..n_n final answer for
[3} x yis left as a final

756.8635473
44

—-100.8169522 ~ 71.197

When x=4.4, y=

An estimate of the value of y that was wrongly stated in the
table is 71 (nearest integer) or 71.2 (3sf).

This estimate is reliable since 4.4 is within the given range of
values of x, [2,4.5], for which the model in part (c) was
constructed on. Furthermore, the product moment correlation

cocfficient is 0.997 which is very close to 1 thus suggesting a

s . 1
strong positive linear correlation between —and , .
X

integer, it should be
rounded off to 71
instead of 72. For 3s.f.
it should be left as
71.2.

It is also necessary to
state explicitly that
x=4.4 lies within the
given data range for x
values ,i.e. {2,4.5].
However, some
students explain the
reliability using y
values instead.

‘When explaining the
reliability using pmec,
students should
explicitly state that the
value is “close to 1” to
describe the strong
positive linear

correlation.
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Based on observations over a long period, the mean time taken by male students in
Griffles Junior College (GIC) to complete a 2.4 km run is known to be 11.3 minutes with
a standard deviation of 2.2 minutes. As part of a review of the current physical training
programme, the Physical Education (PE) department in GJC decided to test, at the 2.5%
level of significance, whether the mean time taken by male students in GJC to complete
2.4 km run has changed. The time taken, x minutes, by a random sample of § Year 5
male students from GJC to complete a 2.4 km run, are as follows.

11 11.5 10.8 11.2 11.4 11 11.8 12.5

(@)  Write down the null and alternative hypotheses for this test, defining any symbols
you use. [2]

(b)  Stating a necessary assumption, find the critical region for this test. Hence state
the conclusion of the test in the context of the question. [61

The PE department in GJC also conducted a second test, at the 3% level of significance,
to determine whether the mean time taken by female students in GIC to complete a 2.4
km run is less than 14.5 minutes. A random sample of » female students from GIC is
taken, where » is large. The mean and standard deviation of the time taken by this
sample to complete a 2.4km run are found to be 14.2 minutes and 1.5 minutes
respectively.

© Given that the PE department concludes that the mean time taken by female
students to complete a 2.4 km run is less than 14.5 minutes, find the range of
values that » can take. 51

Let # bethe vovs_wmwn mean time, in anﬁam., taken by Do take note of the

[2] male students in GIC to complete a 2.4 km run. symbols used and
their definition.
To test
. i the population
Null Hypoth cu=113
W Fypotiesis Hoin mean time.
Alternative Hypothesis H,: ##11.3
(b) Let X be the time taken in minutes by a male student in GJIC Since the sample
[6} to complete a 2.4km run. Let X be the sample mean time, size is small, we are
unable to quote
Perform a 2—tail test at 2.5% level of significance. Central Limit
Theorem for the
Page 26 0f 30
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2025 H2 Math Year 6 Preliminary Examinati Paper 2: Solutions with Ci

10

A bag contains 4 identical red and 6 identical bhue balls.

(a)  Inthe first game, the balls are randomly picked by a player from the bag, one at
a time, without replacement, until there are no balls left in the bag.

@) Find the probability that the last ball picked is red.

{1

(i)  Find the probability that in the first five picks, exactly 2 blue balls are

picked given that at least 3 red balls are picked.

3]

(b)  Inthe second game, each ball picked by a player will be placed back into the bag
before the next ball is picked. The player makes a total of 20 random picks from

the bag and the colour of each pick is recorded.

(@) Find the probability that the colour red is recorded exactly 4 times.  [2]

(i)  Find the probability that the colour red is recorded more than 4 times but

not more than § times.

[2]

@) Find the probability that the 8" pick is the 6® time the colour blue is

recorded.

2]

(iv)  The second game is played by 50 randomly chosen players. Estimate the
probability that the average number of times the colour red is recorded is

[4]

more than 8.5.

| Solution t
P(last ball is red) Remember to
! . 9!
_ n{arrangements where last ball is red) 35 2 multiply by 131 for
n (arrangements without restrictions) 101~ 5 the 2™ Method.
416!
OR
!
P(last ball is red) = .MXMXMXWmem.xmxmxme =2
10 9 8 7 6 5 4 3 2 63 5
OR
. R 4 2
P(last ball is red) = P(first ball is red) = s
(aii) | P(exactly 2 blue | at least 3 red) Show the working
3] for conditional
P(2 blue and 3 red) probability clearly.

= P(2 blue and 3 red) + P(1 blue and 4 red)
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mﬁ.n an _ 10
5c,c,+%c%c, 11

X=X X=X — X —

R ~N(8,0.096) approximately
P(R >8.5)=00533 (3 s.f)

Alternatively,
Since # = 50 is large, by Central Limit Theorem,

R +..+Ry~ ZAmoxw y moxa.wv approximately, i.e.
R +...+ Ry ~ N(400, 240) approximately.
P(R, +..+ Ry >85x50)=00533 (3 s£)

OR 10 9 8 7 6 213t
6 5432 5 6 4321 5t
XX XX SR T — X XX = X X
10 9 8 7 6 2131 10 9 8 7 6 114!
10
.
0,171
42 42
(bi) | Let R be the number of times the colour red is recorded out of | Define the Binomial
21 . 2 random varisble if
20 picks. xzmﬁnpu you intend to use the
4,16 GC to evaluate
P(R=4)=0.0350 (3sf) OR 2°C, ﬁmu ﬁ& =0.0350 (3s.£) | P(R=4), else show
5)\5 working,
(bii) 2 Be careful whether it
12] P(4<R<8)=P(R<8)-P(R<4) where wzwmnpwu is < or <.
=0.545 (3 5.f)
(biii) | Let S be the number of times the colour blue is recorded out of | 8% pick is the 6©
121 3 time blue is recorded
1°7 picks. §~B ﬂw means there are 5
X N blue balls in the first
Required probability 7 picks.
= P(5 blue balls in first 7 picks) x P(blue ball in 8th pick)
=P(S u&xw oR Tc h.&uﬁmw“ an 0.157 (3s.f)
5 \5)\5) 75 o
(biv 2 Question says
o ) xzmTo&, s0 B(R) = Nomw =8 “Estimate the
probability”, i.e. use
Var(R) =20 hmu ﬁmQ =24 or 4.8 Central Limit
SNS) 5 Theorem.
Since 7 = 50 is large, by Central Limit Theorem,
- 4.8 i . For Binomial Dist.,
R~ Zﬁm y aw approximately , i.e. mean = np and

variance = np(1 - p)
can be found in
MF27.
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