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o1

Sugpgested Answers -

mEon C has an oblique asymptote with gradient 1. u
p=15

C contains the point (3, 7):
_ 153 +4(3)+r
) 3-1
r=05-3¢g
1.5x* +qx+0.5-3¢
x-1

Ly=

Turning point at (3, 7):
& _Gr+a)x=1)-(1.5x" +gx+0.5-3¢)(1)
dx (x-1?
_ BG) +9B-1-(1.5(3)" +¢(3)+0.5~3q)
G-’

9+9)(2)-14=0
Lg==2

Lr=05-3(-2)=6.5

1of16

2025 NYJC J2 H2 Mathematics Preliminary Exam 9758/1 Marking Guide

Let the radius of the sphere be r and the height of the cone be A.

2h+2r=2I=>h=I-r

Total volume, V' = Nﬁw whx 3 IS u + 4 P

3 2 3
2 L. 3
=zl lev+w3
qu§-AIc+A3.N
dr
mlﬁ\HoUbN\Nnuwﬁ
dr
Since r> 0 \HM
’ 2
&»|~\Im§.‘. >0 ».on‘.lM ie minimum volume when xl\c
dar? 2’ 2°

Method 2:
Let the radius of the sphere be 7 and the height of the cone be A.
2h+2r=21=>h=I1-r

Total volume, V' uwﬁwawxw~nw+mﬂxw = N~§+W§Q|$m
3 2 3 3
dav 2
—=al* —4x(l-h) =
5= z(I-h)
P =4(1-h)
NHNQ|$ NHNQT.D
1=21-2h or 3l=2h
wuw riwn;uouooﬁ.;vmv
v
IQMNIHW\NQI&V
2
cSﬁ:wHIN.,.@'—N\NAﬁNVcLogﬁsg_Esnirn:\um..
2 dh 2
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(02 +av){og +ar)= oa|+ Jav|<=
Jog+gv|= bal+ Jav}=
Jovl= og|+ lav| <= ov = 08+ av
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Q4] ) -~ 0 -Suggested Amswers. o0 o oD g
@) (a) 2 2
y M_? ~17r +17)
. 4 y=fa-x) e n .
B0, b =33 '+ Y (-17r+17)
r=m+l r=m+l
=3[ -3 417 Y (re)
r=l r=1 r=m+l
- - ) —>x n m
E(a-eN\) D'(a-d,0) A'Q2a, 0) =3 w@ix?tTNAsistiv
i%:l: A|§+T=+CL
Cla~c,—b) 2
hn m
= m§+cﬁic:m?iﬁstv
@) y i%-sa-s,&
A 2
y =g (b) | From GC, the term 45 can be found in both series.

,ﬂawz? FLERT RUIF0 REAL AAOIRH NP 7 D D

y=m "hott plotz #loty F
H\Y183X2-17%+17 ry B
H 3
3 “n
Y. .m. L
PO, p) WaYa= O
I\Ys= $ 107
y=0 // N i Liwe
> X ANY 7= X=0

X=-n
(¢) | The nthterm of J,
(b)ii) . _b G -1)- b 6™ -1)
y .\: - 2 2
» =g ~2@-
PO.7) | -2@6-1
y=0

| >x =p3""
Given b is a positive odd integer, then j, is a positive odd integer

since 3™ is odd.

Since the arithmetic progression is 1, 3, 5, ..., the set of all positive
odd integers, each of j, must be a part of the arithmetic progression.
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13
Using GC, )°| 36.75

=t

ﬁ

3
7

r-1
w =64.311

;Zoao that :_wmmm:osom is an arithmetic progression with common
difference 1.5
gy =1, +49(1.5)
9%, =u, +73.5
u, =075
(b) Method 1
M:N» =u, +Uy+...+U,, isasum of n terms of an arithmetic sequence
k=
with first term 2, = 0.75+1.5=2.25 and common difference 2(1.5)=3
Uy g+ ULy, = mﬁ@.wm? (n-1(3))
=2 (1.5+3n)
2
From GC, for .WG S+ wsv > 2025, least n =37
Method 2
S, =3 (225+(2k~1)3) > 2025
&= =1
Using GC, least n =37
OO | % _u
Uys U
U = Ugthyg
ﬁo.qm +(k—-1)1 .mvﬂ = ?.Qm +(5-1Q .mv__”o.‘\m +(25-1)(1 mi
0.75+ (k-1)(1.5) =/6.75%36.75 =15.75
k=11
(c)(ii) | Method 1
c o = 15.75 _3
ommon ratio 3675 7
36.75(1-(3)")
8 = 1-2
%
=64.31144
=64.311
Method 2
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12+ (x)up1-x6- () urg =1- (x)y—xz+(x)uxe

(e~ (*)me)(L-xg)=(1+(x)u)(1-x2)

1-xg g~ (x)we _
L-x¢  1+(x)y =()w
1-xg
[ xe)®
T POUPI

1-xT
~+xm|o&_)m
1-4Z
1+dg
1+4g=x—Axg
J+x=4Ag—4xg
1+x=A(g—xz)
£-XT
1+x

x
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@y Q v» _..|.+|+ | (a) vx ~y* lanvw Jx* ~16 A:wvov

2! 4! 2 24
._. Ve cos(¢*)ds Area required
N 111
u._.n QIM+W.~.V& |.-.u;\a Lmlﬁlmulﬂu&
£, 5 =8.4723
el =8.47units®
£ P P b) Volume required
= _”l ——— M
18 360 5 5 1 2
= -16 =z(3) (6
Hu ¥ \n_.;a &n+w§.AVAv
= 2 5
318 360 ¥ l6x| +18n
b) 3 17 155 =7 —=
[V cos(Pydew L 0L L 010 0003354y 3
3 18 360 15 (128
: =r |lw| - w +187
(¢ x5 ENPUNE P
_.QN cos(¢’)dt IMTEQ 1K lmeAx ) _ % runits’
[ cos(e®) dr = Wmae. 1) = 0.00033 (5 d.p.) © | Volume required
) The mvvnoﬁanacz was accurate up to 5 d.p. Approximation was good since =x(5 v Au V 7 ._.a y +ledy
x=0.1 is close to zero. 3 3
=757 —n| L+ 16y
3 o
=75z -5Tx
=187 units®
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Q1

a)

: - Suggested Answers:
Method 1:;
From GC, set required is ? eR:2<x< mw.

Method 2:

3lx-3f<ft-24

9(x-3) < (1-2x)

9x% - 54x+81<1-4x +4x’
5x*~50x+80<0

X ~10x+16<0

(x-2)(x-8)<0

The set required is {x e R:2<x<8}.

o)

x+18 5.1
¥ +5x-14
aif?ﬁmxlzv

??:Xxlwv

X’ +6x+4
?IKNXRINV
2
3 o
?I.JARINV
Ak+w1)\WVAH+w+1\WVVO 4,1.. |1u.ﬁm x.uha N.v
Ax+dﬁalwv

Sx<=7 or |u[,\wmxm&+)\w or x>2

>0 x#-7 or 2

>0

Q2

Suggested Answers
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o é o

The width of each of the n rectangles is W

n

2

n

4

n

The height of the first rectangle is £ T +

is AT.NI:W.
n

The area of the n rectangles is mﬁmﬁ~+mu+m?+ww+:.+».ﬁf.ml:uw.
n

w , second rectangle is { ﬁ_ +

u. ...and the n rectangle

n n n

When n — oo, the area of the 7 rectangles tends towards the area under the curve of y =1 Axv from

3
x=1to x=3 san_:m.— £(x) dr.
1

@

—ix* +5ix* +ax+b=0

Replacing a=Aiand b= pi where A, e R:

—ix® +5ix® + Aix+ i =0

x*=5x* —-Ax—pu=0

Since the coefficients of the equation are all real, the complex roots occur
in conjugate pair.

(b)

i +5i* +a’x+b=0
Since a is purely imaginary, o = —a:
!21&% + umAIHVN +a(-x)+5=0

~x=2—1,2+1 and 1

Sox==2+1, —2—1 and —1

)

n

lim MsﬁINlJm

xlvno\n"_ n/n

M.—w_:a dx

=[xins} - [T (x) ar
1 1x

HT__.CLW I_.—w_ dx

u?_:a__u |TLW
=3n3-(3-1)
=3In3-2

1of13
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©

-1 03(-1
4B 2 1=| 3 |4 2 |=6-6=0
2 -3/ 2
So AB is perpendicular to /.
0

AB=| 3 = [324(=3) =342.

By (a), perpendicular distance from B to Py
=ABsin@

- ZAPW

Vi3

fl

A(1,0,4)

@

Since p, is perpendicular to both Py and p,, the normal vectors of p; and p, are both parallel to
py.
-1
From (b), we infer that a normal vector of pyis| 2
2
Equation of p, is therefore
-1 (-1
rd 2 1=134 2 [=-1+6+2=7
2 1){ 2

which in cartesian form is —x+2y+2z="7.

50f13
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i 8P Sawer; i
If two scores are equal (Event C), suppose x and x, sum of two scores will be 2x which is even
(which is thus not odd). 4 and C cannot occur concurrently.

@@

So Event 4 and C are mutually exclusive

(a)(ii) | 4 and B are independent.

1.1 1

P(A) =P(1 odd and 1 even) NAN vav =5
P(B) = P( at least 1 of scores >4)
= P(1st die =5,6) +P(2™ die = 5,6) -- P(Ist and 2™ die =5 or 6)
1,1 dps

33 3% 9

10 5

P(ANB)=2P(5,2 or 4 or 6)+ 2P(6,1 or3) = 12 = o

Alternatively, by using table of outcomes:

P(ANB)= W.m = W (Look for number of Ov

PUOPE) = ()= 2 =P(4B)

Thus A and B are independent.

®) | P(C|B)

_P(CHB)

© PB)

P(5,5)+P(6,6)
P(B)

i

S| o.u.|g|~

60f13
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Q9 , Suggested Answers ... - RN 010 o Seite :
(@ The probability that a plate being faulty is constant, (a) ~ 485+k
ByGC,a=428 and t = ——.
The event that a plate is faulty is independent of the other plates (being _ 1o
faulty). Since the point (@,7 ) lies on the line 7 =0.8957914a +14.16013,
(b) Let X'be the number of faulty plates out of 100 plates. X ~B(100, p) 4854k
—_—= o.mom.\wzﬁm.mYT 14.16013
100 10

PU=3)=| " |p-p)

=161700p(1— p)”".

©) Since X = 3 is the mode ®
P(X=3)>P(X=2)
161700p°(1- p)” > 4950p*(1- p)*
98
SP>l-p
101 and
lemu >1
p VP
101

P(X=3)>P(X=4)
161700 p°*(1- p)”’ > 3921225 p*(1 - p)**

97
2P I-p (¢) | Time spent by a 60-year old
101 o.mwuqfﬁmev+3.;gw
—p<l
4 =67.9
p< A = 68 minutes.
101
3 4
Hence — < p<—
101 101 @ By GC,
(C} the sum of residuals of the least squares regression line of £ on @
P(no faulty items)+P(1 faulty plate) +P(1 faulty bowl) = (.88 =1352.1937458

Since the sum of residuals of the least squares regression line of £ on g is

(0.99)’ (1 - 9)* +2(0.99)(0.01)(1 - g)* + (0.99)° (29)(1-9)=0.88 the least amongst all the lines ¢ = ma + ¢ which approximate the same set

0.9999(1 - g)* +(1.9602)¢(1 - ¢) = 0.88 of data,
Using GC, since 0<g <1, 10 2
= —~(ma. >
g=0.33333~0.333 s _.ML”T (ma,+c)] 2353.
DRYIAL FLO RERL RADTAN T TR REAL ROLTY
L1 L2 L3 Ly LS M é
| BolE RN | B,
. 8 X=. .
,, 7 s 83.136 { 66.196 MX»"meVN. 25499
W §ol8 R e 5x=50. 95554874
e b So 888 | 12576 : ox=48.34067603
! 'ug 66 57.158 | 86763 ) n=19
w7 l60 %6262 (13.97 min¥=6.7469796¢ -S
4Q1=6. 8488858
Luc)=168. 2662824964 I

90of13 10 of 13
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TLLO~6TTLL0=(S0T5 L)d
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