2025 H2 MATH (9758/01) JC 2 PRELIMINARY EXAMINATION

BP~637

1 Graph J»echmques, Equauons and Inequalltles
(@
Y x=a
(b) | Points of intersection:

|x_a|=|x—al

Since x#a, |x—a|>0
(x—a)2=l
x=atl

1
e—al’

For [x—a|> from the graph,

x<a-1 or x>a+1
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' 2 bifferentlatmn 7

(@ | v =x+ey —-—(1)
Differentiate with respect to x,

dy 2x Ay 2
2y—==1+e” —+y(2e”
}dx dx y( )

dy 2x 2x
—(2y- =1+2 hown) —— (2
1 (2y-e ) ye** (shown) —-(2)

(b) | Subtx=0 into (1)
yi=y

2
y'-y=0
y(y-—l)::()
y=0ory=1

Subt (0,0) into (2)

dx

. the equation of the tangent is y = —x
Subt (0,1) into (2)

dy _ 3

dx
.. the equation of the tangent is

y-1=3(x-0)
y=3x+1
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BP-~639

L . Solution -
Techmques of Intgggatlon
(a) f x*—3x-1 dx

X —4x+1

=fl+2—xi—dx
x“—4x+1
2 2
—Ildx f (x
4x+1

—Ildx f 2x - 4
x* —4x+1

=x+ —ln[x2 —4x+1}+C
2

®) | [xin(kr)dx

2\ 2
- (2 oo | ()
2) 2 )k
x 1
=—2—1n(kx)—5jxdx
2 2
=i‘—1n(loc)-l(i‘_jw
2 2{ 2
2 2
=T In(ke)-Z 4+ C
2
(¢) | x=cos&
idi=—sinl9
d
sin@
2co528+1

1 .
m (sm 0)d0

=J sth 40
2(2005“9~1)+1

4x* -1

J 1 2
1—(2x)
1+2X

RCOR

1+2¢cos8 N
1-2cosé

+

1
4
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@ | a+6d=br —— (1)

a+9d=br* —— (2)
a+lod=b" —— (3)
@)-:

3d = br’ (r3 ——1) -— (4)
(3)-(2):
d=br’ (r4—1) —— (5)

Substitute (5) into (4),
3br’ (r4 —1) =br’ (r3 —1)

3 (r4 —1) = (r3 —1) (since b,7 # 0)
3" —4r* +1=0 (shown)

By GC, since the series is convergent, |r| <1,

r=0.6639 (4 d.p.

HORFIAL FLORT DEC nvbi DEGREE MF 5| THOR E B3 XE HF n

BLYSHLTZ REE Lillps vap Tz 6FF )
POLY ROCT FINDER MODE

ORDER 123456H8910

PLYSHLYZ APF ‘
arxi+. faixtas=

HORIAL FLOAT DEL a~bi DEGREE MF

x180.0504447124+1.085303...
x2=0.0504447124~1, 0853€3..

re~¢gi) 26=0
DEC as=@ x3=1

SCI ENG 3479 x4=-1.119532817
21234567869 ay=-4 x5=0, 6639156376

DEGREE] 2250 x6="9.3226365229+2.52518..

»7="-0, 3226365229-8.52518..

i

BP-640

Therefore, least n=15.

21=0
i
(FATH) (HECP Y REXT | MATNY MODE ICLEFR LOAD I50LVE | MATN T HODE COEFFRTORE. |
(b) | New Series: br,br*,br’,...
br__s|>1.785
1-7
br b ;
1”"2 —:;(l-f ) 2178b
066395 - b (1-0.6639") >1.78b
1-0.6639> 1-0.6639
06639 - ! (1-0.6639")>1.78 (. 5>0)
1-0.6639> 1-0.6639
Using GC,
When n =14, 009 ___ : (1-0.6639" ) =1.7785<1.78
1-0.6639° 1-0.6639
When n=15,[—063__ 1 (1-0.6639") =1.7818>1.78
1-0.6639* 1-0.6639
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BP~641

Qn Solution
5 Recurrence Relations

(@) |Letx, > L as n—> 0. Then X,,—>L.
L=I)-2

~L-2=0
(L+1)(L-2)=0
L=-lorL=2 (shown)

(b) | Method 1: From the limits,
Since L =-1, the sequence remains constant at —1 .

od 2: Using GC, the sequence remains constant at —1.
# £ 1 5 3 , ; 2 E ¥R ¥ A P i

%

TYFE: SEQ{n}
M)
UL B 12

w(1)a-1

uiZy=N
®uwint] e
wilye
w(2i=

SEQUn+2¥

e A B VNS

o 23

e},

© | x,-x=x>-2-x
=x,’-x, -2
If -1<x,<2, x,’~x,-2<0 from the graph.

y

A

y=x"-x-2

N N

x, —x,~-2<0
Hence x,, ~x, <0=x,,, <x,.

n+1
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Ap caowof Differentiation

BP-642

(a) 2m A
6m
----------------- v
By similar triangles,
r.2
h 6
:>r=lh
3
2
V=17rr2h=l7r[lhj h=l (lhz)h——l—ﬂ'ha
3 9 27
® | & _d, dV,
e df dt
=§—Z"——0.03
dt
Since ih—=0.1,
dt
W _
dt dh dt
=L xoa
=—z(3)'x0.1
=0.1z
L4y, _dr

o +0.03=0.12+0.03=0.344

Hence, water is pouring in at a rate of 0.344 m/s

TMJC/2025 JC2 Preliminary Examination Markers Comments/H2 Math (9758/01)/Math Dept

Page 6 of 22



W\Functlonstraphmg ‘Technlques E(juaﬁons and Ineqhalltles

BP-~643

For f 'to exist, f must be one-one function.
Least value of £ =3

(b)

Let y =%,,36—(x~3)2

2y = 36~(x—3)2
4yz=36—(x-3)2
(x-3)" =36-4y?
x—3=i\/§6—Ty2
x=3—\/§6—*4y2 or x=3+\/3m

(Rejected, x>3)

£ () =3++/36 - 4x’
=3+29—

Domain of g = (0,0)
SinceR;c Dg , gf exists

(©
740.9) (9.9) y=ff(x)
o (9,0) *
(d) | Range of f=(0,3]

(e

D, =[3,9)——>R, =(0,3]—>R,, _[_% 11

Helam

¥r-10128

81
Rgf =[—§‘ llj'

]
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BP-644

8 Defmite il&1‘t4egrl‘1\lsm T

(a) x=2t+3
&_,
dr
y=5-41
Y_ g
dr
d_B__4
dx 2
At (2,4),

x:2t+3:>2=2t+3:>t=—%

& _ (_l)=2
dx 2

Equation of normal, N:

y—4=—%(x—2)

1
=——x+5
Y=73

(b)

x=2t+3:>t=3c—;3

Sub 7 into y:
y=5-41

2
=5_4(x_—§)
2

=5—(x—3)2

Alternatively,

y=5-—4t2:>t=i é_;_}’_

Sub 7 into x:

x=2[ii%;Z]+3=3iJ5—y
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BP-645

(c) y =
X

Volume of solid of revolution about y-axis

4
= n‘L x* dy + Volume of cone

4 2 1 2
=ﬂJ-_4(3—J5—y) dy+§ﬁ(2) (1)
=;rﬁ32—6 5—y+(5—y)dy+§7r

=7zf414—y—6\/5—_y dy+g7z'

I 1
14y._ly2_M

2 S

= +

w| A
e

- 14y—%y2+4(5-—y)%:|

4

4
+—r
L 3

= n(56—8+4+56+8—108)+§7r
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9 Complex Numbers

(a) | Method 1:

Since the equation has real coefficients, -2+ 2i is a root
= —2—2iis also a root.

Consider

[z-(-2+2i)][z-(-2-2i)]= [(z+2)-2i][(z+2)+2i]
=(z+2) -[2i]
=z +4z+4+4

=z +4z+8

2’ +az’ +bz—l6x/5=(z2+4z+8)(pz+q)
coeffof 2* : p=1

constant: g =22

2> +az’ +bz—16\/—2‘=(z2 +4z+8)(z—2\/5)
coeffof 27 1a =22 +4

coeff of z: b=—8x/§ +8
na=4-22, b=8—8+/2 and the roots are —2+2i,—2~—2i and 2\/-2_.

Method 2:
Since z =2+ 2i is aroot, (~2+2i)’ +a(-2+2i) +b(~2+2i)-16v2 =0
16+16i+a(~8i)+b(-2+2i)~16§/2 =0
16—2b 1642 +16i—8ai+2bi=0
Comparing real and imaginary parts,
16-26—-162=0 and 16-8a+2b=0
b=8-8J2 8a=16+2b

Subst b=8-84/2 into 8a=16+2b,
8a=16+2(8-82)

a=4-22

b=8-82

Since the equation has real coefficients, —2+21 is a root

= -2 —2iis also a root.
Consider

[z-(-2+2i)|[z—(-2-2)]= [(z+2)-2i][(z+2)+2i]
=(z+2)" -[2i]

=z’ +4z+4+4

=z"+4z+8
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BP~647

2 +(4-242) 2 +(8-842) z-16v2 = (= +4z+8)(pz+q)
coeffof 2* : p=1

constant: q=—2«/§

2 +(4-242) 2 +(8-8V2)z-16v2 =22 +4z+48)(z-22)

The roots are ~2+2i,—2—2i and 2+/2.

(b)

Let z, =2+ 2i = z, is in 2nd quadrant

al=2F +(2) =+ a = E =242

arg(zl) =7 —tan™ (%)=ﬂ'—tan‘l (1) =7r—Z=—

Letz, =-2~2i= z, is in 3rd quadrant

= (2 +(2F = VAT d = B =242
i 3n

arg(z,)=-nz+tan™ (—;—J =—7+tan”" (1)=—”+Z=_T

Letz, =22 = z, is in 1st quadrant

|23 =2v2
arg(z3)=0
Im
l=z =-2+2i
.\
V2
N 3m
RN :
O ~ SN YR
Jal 3y V2 C=z =20 c
S 4
/22
‘I
B=z,=-2-2i

B is the reflection of 4 about the real axis. OR

B is the 90° anti-clockwise rotation of 4 about O.
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©

Method 1:

Since 04 = OC =242, we consider D be the point such that 04DC is a rhombus.

Re

Im
A
y D=c,
1
i
|
22 \& |1 31
0 2\/5 C Re
OD bisects £ AOC
Thus, £ DOC = 1[3—7[) = §£
20 4 8
Let D =z, where
z,=—2+21+ 22
=2+242+2i
Since z, lies in 1* quadrant,
Im
3n
arg(z4)=? 1 D=z,
tan§—7r— = ———2
8§ —2+242 )
- x -1-\2 3x
1442 -1-42 s
. -1-\2 o~ 5 s
= 2 =2+242
-
=1+2 (shown)
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BP-~649

Method 2:
Consider triangle O4C and observe that triangle O4C is an isosceles triangle as
04=0C=22.
ImA
A

y

Re

Let D be the point that represent —2 + 0i
£OAD=/40D=7 - 7

£DAC=" 4 E 37
4 8 8
Using triangle DAC

tam3_ﬂ=2+2\/5
8 2
=1+\/5(shown)
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Method 3:
Consider triangle OAC and observe that triangle OAC is an isosceles triangle as

04=0C =22.

v

Re

Z 0CA =1[n—-3—’5 =Z
2 4 8
Let D be the point that represent —2+ 01
Using triangle DAC
tamE = 2
8 2+2\2
1
1++2

tan 2% = tan(z + 1)

8 4 8

b4 V4
tan — + tan —
_ 4 8

1—tan£tanZ
4 8

1+(1+1\/§]

—_————— e —

_ 1_(1)(1+1~/5)

144241
T 1+42-1
_2+J§
2

=i+l

NA

=1++2 (shown)

BP~650
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BP-~651

10| 3D Vectors
(a) | Let 8 be the acute angle between the direction vector of the flight path and normal vector

of the rooftop.
2
=t
. v -1 2 3
line m linel:r=|1|+A]|2|,4eR
0 1
[ ) 2
pire 1 [=7
-1
3 2
=20 1
1){-1
cosf =" 3

Nafs  Jads

The angle between the original flight path and the new flight path will be 26.

cos260 =2cos?9-1

A
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BP-~652

(b) | Let the foot of perpendicular be F.

line AF
2 2
lpir={11+u 1|, ueR
0 -1
242u)( 2
1+ o 1 |=7
—u -
4+Au+l+pu+u=7
6u+5=17
1
“=3
Coordinates of F is §,ﬁ,—l)
3 33

(©
l:r=|1 +l ~21,AeR

/—_“\
v—‘
H\

3 2 1
d=|-2|x| 1 |=]|3
1 -1) \7
8
3 1
l:r= % +al s eR
1 7
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BP-653

3x-8

8
x=§+a:>a=

3y—4

4
y=§+5a:>a=

3z+1

z=—%+7a:>a=

. 3x-8 3y-4 3z+1
3 15 21

Distance between 2 parallel rooftops:

x 0 2 -
yi—=|7]} 1 I e
z) {0)]|~1 2
JE =d pired 1 |=
x 2 _I/J(Os ;
y=Tp 1
z -1 J
J6 - -

|2x+y—7—-z|:\/6_d
2x+y—7—z=\/gd or 2x+y—7—z:—\/gd
2x+y—z=J6d+7 or 2x+y—z==J6d+7

Alternatively,
2x+y-z=17

r-

Jo 6

Let the second rooftop be:

—_— N

Tr-

-1) D
J6 V6

Distance between 2 parallel rooftops:

Let (0,7,0) be a point on the first rooftop and (x,¥,z) be a point on the second rooftop.
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BP-654

‘L_ﬂ’zd
J6 6
7 D 7 D
= =d of ———t-—==d
J6 6 J6 6
D=7-+J6d or D="7++J6d
2 2

vl 1 |=v6d+7  or r| 1 |==J6d+7
-1 -1

2x+y—z=x/gd+7 or 2x+y—z=—\/gd+7
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BP-~655

M| T e
11 Deﬁmte Integra S, Maclaurm Serles, Appllcatlon of leferentlatlon
(a)

GIGE

When x=0,
2 2
e
2 4
2
Y
16
4
=+
g 5
Since the region lies in the first quadrant, ¥ >0, hence we take y = % .
5
Method 1:
() (5 -
2 4
4(x+y) +(y-x)’ =16
4x’ +8xy+4y* +y* —2xp + x> =16
5x* +6xy+5y* =16
Differentiate w.r.t. x,
10x+6y+6xdy+10ydy
dx dx
Differentiate w.r.t. x,
2 2 2
10+6—d1+6d—y+6xd—¥—+10 d—y) +10yd—321=0
dx dx dx dx dx
2 2 2
10+12—(-1—X+6x§—¥-+10(d—y) +10y3Y g
dx dx dx dx
4
When x=0, y=——,
s
4 dy 4 \dy
10(0)+6| —= |+ 6(0)—=+10| —= |-==0
O o)
(ﬂ)éz__ﬁ
5)dx 5
b__3
dx 5
2 2 2
10+12(—§j+6(0)d—+10(——3—) +10[ L Sl—f=0
5 dx? 5 V5 ) dx
0dy 32
5)dx* 5
&y _ 45
2 25
=4 3,2 o,
V5 5T 55
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Method 2:

()22

Differentiate w.r.t. x,

Differentiate w.r.t. x,

Method 3:

2 2
x+y +[y—x) _1
2 4
4(x+y)2+(y—x)2 =16
4x> +8xy+4y* +y* —2xy +x* =16

5x* +6xy+5y° =16
5y2+6xy+5x2——16=0

—6xx,(6x) -4(5)(55" ~16)

. 2(5)
_—b6xt \J320-64x*
10
Since y >0,

1(, dy) 1 d’y l(dy )2 1 d?y
1+ 2| +=(x+y)| = |+=| =-1| +=(y—x)| =
2( de 2 y)(dxz sl ) 50N &
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BP-657

_ —6x++320—64x
10
_ —6x+8/5-x

10

_ 3x+ 445 - 3

3 4 !
=—§x+§(5—x2)2
LT

5 5

5 25
A5 3 2
5 5 25

Required Estimate = I " ydx

0.5 4
I 5 —5\/—

~ O.812m (3 s.f)

(b) L=\/(cost—28int)2+(cost+2sint)2

= \/cos2 t—4sintcost+4sin2t+cos2t+4sintcost+4sin2t

=~/2cos?t +8sin’ ¢
=+/2+6sin?t
dL 12sinzcost
a5 2+6sin’z
6sintcost

B V2 +6sin’t

Let E=0.

dt
6costsint =0

cost=0 or sint=0

T e
t=—— or0or — or .
2 2

When t=i%, L=2\/_2-.

When t=0o0rz, L=+/2.
- Maximum L is 2./2 .
~.Minimum L is /2.
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BP~658

©

2 2 2 2
8 2 2 8

N3

0

2
Required Area = 4_[ 2- 14— dx
~12.6m’ (3 s.f.)
OR
N
Required Area =4 L i J8—4x" dx

~12.6m* (3 s.f)
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2025 H2 MATH (9758/02) JC 2 PRELIMINARY EXAMINATION

e -
1 Equations and Inequalities

- Solwtion

(a) x+5 <
2% +5x+3
x+5
2% +5x+3
x+5—(-2x" +5x+3)
-2x* +5x+3
X+5+2x" —5x-3
-2x* +5x+3
2x7 —4x+2
“2x* +5x+3
2(x* —2x+1)
-2x* +5x+3
2(x—1)2
(3—x)(2x+1)

1<0

<0

<0, x¢—l,x¢3
2

x<——2- or x>3

(b) cosx+5

—2cos” x+5cosx+3
Replace x by cosx:

<1

cosx<——;- or cosx>3 (Rej. " ~1<cosx<1)

yA

1 y=cosx

=y

BP-659
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Maclaurin Series
(a) | Since the curve f(8)=ab” +b6+c passes through (0,1), c=1
. . V31
Since the curve (@)= ab’ +bf+c passes through 35
2
a[—ﬁj +b(——\ﬁ]+1=l:>la——\/éb=—l ....... M
3 3 2 3 3 2
£'(6)=2a0+b
Since the turning point is at (——?, %] ,£'(6)=0
2[——\/—§Ja+b=0
3
——zl/—za+b=0
3
243
b=—a....... 2
b,.)
Sub (2) into (1):
1 3,1
_a__.__b___
3 3 2
1, (23 ) 1
3 3 3 2
1 1
——g=—-—=>a==
3 2
23 2M3(3))_
p-220=22(3)- 5
a:é b='\/§ c=1
2, 3
BC* = AB* + AC* ~2( 4B)(AC)cos| 6+
_1 P 7 infsin ™
=1 +(J§) 2(1)(\/5)(cos6*cos6 sm05m6]
=4—2\/§ —\[%cosﬂ——l—sine
2 2
=4—3cosl9+\[3_sin9
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BP-~661

2
z4—3(l—%}+\/§0 when @ is small

2
=4—3+%+«/§6’

=1+~/§9+%¢92
=f(#) (Shown)

(©)
BC ~ /1+\/§9+%92

1
(1+\/§0+§02J2

[

11
1 3 5(5") 3.,Y
21+ Y30+=6* |+ 22| 39+ 297
2(‘/_ 2 ) 21 (‘/— 2 )
l+—0+=

2 4

B

=1+——o9+§02 (Shown)
2 8

3 302_1(392)
8
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Graphing Techniques, Trﬁnsfdrmation of Curves |

BP~662

(a) (—4,6) y 4 (2,6)
(-1.3) (5,3) y=1(x)
(-6,2) (0,2) (62)
(-4.0) 9 | (2.0) ”
(b)
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_Solution.

Differential Equations

BP-~663

(2)

d
Substituting v = AE , We get = 20052
t

Using separable variables,

j vlzdv= j ~0.05 dr

——=-0.05¢+c" where c' is an arbitrary constant
v

1
Ve—
0.05¢-c'
20
t+C
where C=-20c" is a constant (shown)

(b)

20

t+C
Given P=0and v=10 when 7 =0,
10=-2—0:>C=2

C

20
V=—-
t+2
.dP_ 20
Cdt 42

S P= 201n|t+2|+D where D is a constant

y =

when t =0, P =0,
~.0=20In[2|+D
D=-20In2
P=20Inr+2|-20n2

- 20111(%) since 1> 0

©)

When t=30,P=201n(302+2

)= 55.5 (3s.9)
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BP-664

(a) axb=axc
axb—axc=0
ax(b-¢)=0

Since a#z0and b#c,

- OA=a is parallel to CB=b—c.
b—c = Aa (shown)

(b) | Method 1:

Height

sin30° =

0A
Height = 5sin30° = %
Area of Trapezium = %(OA + BC)(Height)
1 5
10==(3+BC)| =
L a+50)(3)

BC = Ic—bl =5 (shown)
Method 2:

Area of Trapezium = %(]al + Ic - bl) (height of trapezium )
1 |exal
0=3 vie-o E27

1 5x3sin30°
10=5(3+|c—b|)(——————J

3
20=(3+|c—b|)(—§-)

BC=|c—b| =5 (shown)

Method 3:
. 1 NP | 1 15
Area of triangle OAC=5x|a|x|clxsm3O =—2-x3x5x5=—

Area of triangle ABC=10—%=2TS

25

Areaof triangle ABC _ 4 _5
Area of triangle OAC 15 3
4
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Area of triangle OAC = %x |a|x A

Area of triangle ABC = %x BCxh

Area of triangle ABC _5 BC BC
Area of triangle OAC 3 Ia] 3

= BC=5 (shown)

© |,_3
5
(d) lopc:x=A4c, AeR

lg:x=a+u(b-a), peR
From (c), 52=§E]§:>a=§(bmc).

At point D, /1c=a+,u(b—a)
lp:x=a+pu(b-a)

=§@—cﬁ1{b—§@—cﬂ

33 3.3
2Dt ub—3 b3
50 5 T HPTGHbTSHE

(oo
55 5 5
(3+ 2ﬂjb+(3y—§)c
55 5 5

At point D,

By comparison,

S+Tu=0
55
__3
=73
and
a3y 30,30 3) 3 3
5 5 502) 5 2
“0D=-3¢
2
Alternatively,

Triangle DOA and triangle DCB are similar triangles.
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o
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| vaoi)a‘ ility (V e}lh di;grafﬁ) |

(@) | P(4nB)=P(4)xP(B) [since 4 and B are independent]
=0.3x0.4
=0.12

P(ANC)=P(4)xP(C) [since 4 and C are independent]
=0.3x0.42

=0.126
(b) | Representing values into Venn diagram,

0.126 + x

(¢) | From Venn diagram,
For minimum x, let x = 0 = greatest P (4NB'"C)=0.294

For maximum x, let x = 0.28 = least P(4' " B'"C) =0.014
. least P(A'r'\B'mC) =0.014,
greatest P(4'NB'NC)=0.294.
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(@ : . x
Unbiased estimate of ¢ 1s X = Z— = 6960 =116
n 60
2
x
Unbiased estimate of o iss” =——| > X —Q:—l
n-1 n
6960)’
L 822465~ (———)
59 60
15105
59
=256.0169
=256
(b) | Let X be the caffeine content per cup of signature coffee in mg.
Let p denote the population mean caffeine content per cup of signature coffee in mg.
H,:x=120
H, :p#120
Under H,, since n =60 is large, by Central Limit Theorem,
X ~N (IZO,M) approximately.
Test Statistic: Z = X120
’ 256.0169
60
Level of significance: 5%
Reject Ho if p—value <0.05
Using G.C, p—value=0.0528 (3 s.f)
Since p—value=0.0528>0.05 , we do not reject H, and conclude that there is
insufficient evidence, at the 5% level of significance, that the population mean caffeine
content per cup of coffee is not 120 mg. Hence the coffee shop owner’s claim is supported
by the data at the 5% level of significance.
(©) |LetY be the caffeine content per cup of premium coffee in mg.

Let 4, denote the population mean caffeine content per cup of premium coffee in mg.

H,: 4, =120
H, : u, <120

Under H,, ¥ ~N(120,200), ¥ ~ N(IZO, @)
n
Y -120
200

n
Level of significance: 2.5%

Test Statistic: Z =
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Reject Ho if p—value < 0.025

>

Reject H if z-value < —1.95996
116.6-120
200

h -1.95996

z—value =

1.e. For Ho to be rejected at 2.5% level of significance,
z-value <-1.95996

116.6—-120
200
n
—3.4Jn <~1.95996+/200

1.95996)2

<-1.95996

n>200(

n>66.461
Therefore, the set of values is {neZ:n> 67}
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Probability, Binomial Distribution

(@)

1) Whether a randomly chosen mystery box contains a seasonal toy is independent of
all other mystery boxes.

2) The probability that a randomly chosen mystery box contains a seasonal toy is

constant at 17].)—0- throughout the sample.

(b)

)& - )

-——”!——-(L) (since p > 0,1~ p > 0)
31(n—3)1L100 p=50mp

(ﬁ) (since n > 0)

ya _2(_1)_]
100 100

__"’_(1__1’_
2!(n=2)!" 100

Since E(S)=2.96,

n(L]=3—L=2.96=>p=4
100 100

©

‘binompd¥ {12, 85,2 Y thinomedé (12.05.33

Let X be the number of mystery boxes, out of 12, that contains a seasonal toy.
X ~B(12,0.05)

12x0.3=3.6

P(X<3nX22)
P(X 22)
P(2<Xx<3)

Y

P(x=2)+P(X=3)

© 1-P(Xx <))

=0.981 (3 s.0)

NORMAL FLOAT AUTD REAL RADIAN HP

P(X<3.6|X22)=

binoMeds € 12..85:12%.25 ) -binomeds (12,65
1-binomcdé €124.85:1)

2, 98110850529

T-binomed? (12..85¢13
......2, 981105053

BP-670
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Correlation & ‘llﬁég‘ession B

(@) y
30
®
®
®
®
®
®
10.9 ®
0 7 > x
(b) G "= —0.987510~-0.98751 (5 d.p.)
(ii) »=-0.999839~-0.99984 (5 dp)

(c¢) | From the scatter diagram in (a), it is observed that as x increases, y decreases at a

decreasing rate

Also, from (b), the product moment correlation coefficient between Iny and x is closer to

-1 than that of y and x. Hence In y=c+dx is the better model.
(d) | Using GC, a suitable regression line is

In y=3.3943-0.14493x ~3.39—0.145x

When y =18, In 18 =3.3943—-0.14493x

5. x=3.4770=3.48 years
© | n y=33943-0.14493 (%)

In y=3.3942-0.012078x

In y=3.39-0.0121x
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Dlsc;éte an 0;1 aﬁaﬁles
® | P(X=4)=P(T,,R)+P(T:,R)
=l><—1—+l><—1—=l (Shown)
4 3 4 6
(b)
Blouse Pants
R F) F, (F) B (©)
T, (F) 2 3 3
T, (F) 3 4 6
T, (O 3 6 6
I, (C) 4 8 7
x 2 3 4 6 7 8
P(x=x)| L [ 4_1(2_1)3 17111
12 12 3 |12 6 |12 4| 12 12
O LT )3 o
12 4 12 12) 12
12 (3) (ol 2
12 3 6 4 12 12 12
12 12 144
Or using G.C.
Var(X) =3.4097 =~3.41
d 1
@ Required probability = (—%x-z—)x(lxl)x(?— 1) —3— 1
4 3 3 2 2 1) 2t 6
Alternatively,
. - 4 1 2 3t 1
R d probability = —x—x=x-—=—
equired probability 12><6><2x =%
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BP-673

Let Cbe the time Anastasia takes to cycle to the train station on a randomly chosen school
day (in mins).

C~N(8,02%)

Let T be the time Anastasia takes for a train ride on a randomly chosen school day (in
mins).

T ~N(17,0%)

Let B be the time Anastasia takes for a bus ride on 2 randomly chosen school day (in
mins).

B~N(15,2.1)

Method 1: Standardisation
P (T <15 ) =0.1

P(Zsls_”):O.l
[e)

15‘17=—1.28155
g

o =1.5606

=1.56 (3 s.f)
Method 2: Graphical
P(T< 15)=0.1
Using GC,

o =1.5606

=1.56 (3 5.9)

Plotl  Plotz  Piotd

lower: -1g99 B\Y:18normaledf(-1£99,15.17
upper: 15 \ye8.1

uil7

g X

Paste

(b)

LetJbe the time Anastasia takes to travel to school on a randomly chosen school day (in
mins).
J=C+T+B
E(J) =8+17+15=40
Var(J) =022 +1.4+2.1> =641
J~ N(40,6.41)
P(35<J< 50)=0.97582
=0.976 (3 5.9

(©

If Anastasia leaves house at 6:48 am, she will be late if she reaches school later than
7.30am, ie if the time she takes to travel to school exceed 42 minutes.
P(J > 42)=0.21478

=0.215(3s.9)
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(d) Let & be the total duration Anastasia takes to travel to school on a randomly chosen school
day (in mins).

P (not late for school) > 0.9
P(J<k)209
k >43.245

Alternatively,

LaL e IMTERSECT
Plotl  Plot2  Plotd -
#\Y:Bnormalcedf( -£99,X, 40,

nY8.9

NYg=

E\Yaz=

\Ys=

ENYe=

NY?=

B\Ye=s b etersctian

32445

She needs a minimum of 44 mins to travel to school in order be at least 90% confident
that she will not be late for school.

Thus the latest time to leave house is 6:46 am.

(© | Aim: To find P(C, +C, +..+C, >2T)
=P(C+C,+..+C -2T>0)

Let X=C+C,+..+C—2T
E(X)=5E(C)—2E(T)=5(8)—2(17)=6
Var(X)=5Var(C)+2*Var(T)=5(02")+2*(1.4°) =8.04
X ~N(6,8.04)

P(X >0)=0.98283

=0.983 (3s.9)

® Let R be the number of days, out of 10, that Anastasia is late for school.
R~B(10,0.215)

Let S be the number of days, out of 15, that Anastasia is late for school.
S~ B(15,0.215)

Required probability

=P(R=2)P(8=0)[ 0.215+(0.785)(0215) +..+(0.785)' (0.215)]

_p(R=2)P(S ZO){O.zllsflo—.;)ézgss)}

=0.0055766
=0.00558 (3 s.9)

Alternatively,
Let W be the number of days, out of 5, that Anastasia is late for school.

W~ B(5, 0.215)
Required probability
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=P(R=2)(1-0.215)"P(¥ > 1)
=P(R=2)(1-0.215)" (1-P(W =0))
=0.0055766

=0.00558 (3 5.)
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