2024 HKDSE Mathematics Extended Part (

Module 1) Examination

Suggested Solutions

la 0.3+a+0.1+0.2+0.2=1
a=0.2
E(X)=0x0.3+3x0.2+6x0.1+bx0.2+15x0.2
=0.2b+4.2
E(Xz):02x0.3+32x0.2+62><0.1+b2><0.2+152><O.2
—0.2b%+50.4
Var(5X ) =739
52Var(X):739
Var(X)=29.56
E(X?)-[E(X)] =29.56
(0.2b% +50.4)—(0.2b+4.2)" = 29.56
0.16b% -1.680+3.2=0
20% —21b+40=0
(2b-5)(b-8)=0
5 .
b=2 .
5 (rej.) or
b=8
bi | P(C)=0.2+0.1
=0.3
P(D)=0.1+0.2+0.2
=05
P(CAD)=0.1
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https://bit.ly/3ADL97i
https://bit.ly/489KKah
https://campsite.bio/jackymaths

P(C)P(D):0.3x0.5
=0.15
#0.1
= P(C N D)

Therefore, C and D are not independent.
0.7

2a

3
s oty
The required probability = 3
1-=

Let p be the probability that a randomly selected member is a female.
4 3 3
1- 1-— |[+—=1-=
( p)x( 9} 20 5
N}
20

)
The required probability = ;—;x 1—A

)

2
5
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3a

[Cl(a-p)" pt]:| C(1-p)" " p7 | = 49:57

20(1-p)°p 49

1140(1- p)" p* 57

(1-p)* =49p*
1-p=7p

(w0<p<1)

ng

k
1—[1—% >0.85
8
0.875" <0.15

k > 109,45 0.15
k >14.20729573

(-+ 0.875" is strictly decreasing)

Therefore, the least value of k is 15.

4a

Let z be a number such that P(-z<Z <z)= i.

S =100P(-1.8<Z <1.8)
~100x2x0.4641
=92.8200 (corr.to 4 d.p.)

81x13-36x12.5
81-36
=13.4 hours

The new sample standard deviation

The new mean =

1 [{[1.75°x(81-1)+81x13" ][ 2° x(36 ~1) +36x12.5 ||
81-36-1 —(81-36)x13.42
111
55
6105
55

hours
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5a

2 -
eﬁ = 28

2 3
=2 1+—nx+(—nx) +(—nx) +..
1! 21 3!

3
n
:2—2nx+n2x2—€x3+...

The general term of (1+4x)" =C" (4x)’
—Cr 4 X’
The coefficient of x =24
Cra'+(-2n)=24
dm-2n=24

n=2m-12

The coefficient of x* =980
Cr42+n’ =980

16{M}+(2m—12)2 =980

3m?-14m-209=0
(3m+19)(m-11)=0

m=-—
3

m=11
n=2(11)-12
=10
3
The coefficient of x* = C}*4° + (-%)

3

30680

(rej.)

or

11
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6ali

el = (x2 + x+e)2X+l

Hence, p(x)=2x+1 and q(x)=x"+x+e.

y= (02 +0+ e)z(o)+1

=e

The slope of the tangent = dy

x=0
d

=—¢
d x

x=0

(et

=2e+1

(2e+1)-y+e=0.

d , ,du
— eVt =
dx dx
=(x+x+e) | 2In(x® + x+e)+ 22X+1
i X2+ X+e
B 2
:(x2+x+e)2X+1 2In(x2+x+e)+(zzx—+l)
X2+ X+e
When x=0,

u :(2x+1)ln(x2 +x+e)

><(2x+1)}

2
=(0? +0+e)2(0)+1[2ln(02 +0+e)+—(2><0+1)

0°+0+e

Therefore, the equation of the tangentto "at His y=(2e+1)x+e, i.e.
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respectively.
Note that any interior angle of a rect

X2+ y?

When x=7 and Z—?z—O.S,

72

The required rate of change = ii_t

= 24(

Let y cm, zcm and A cm? be the length, diagonal and the area of the rectangle

angle is 90° (def. of rectangle).

=z*  (Pyth. Thm.)

dx _dy

dt dt

—0.5)+7(

48)
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8a

f ezdx \/_J‘ —ezzdx

m/_;rxP(Osto.s)
~[27 x0.1915

~0.480019314
=0.4800 (corr.to4d.p.)

Put y=0,

2x-1=0 ( e 2 >0 forall xzoj

When 0<x<%, y=(2x-1)e ? <0.

. 05
The required area = —Io ydx

0.5 _
:—I 2x—1)e 2 dx
—I ez d f ez dx
208
{e?} +0.480019314

0

=0.6132 (corr.to4d.p.)
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9a

_15)- 1.5)—
P[(” )=# 5 (#+15) ’u}:O.7888
O O
P(£<Z<E)=O.7888
O O
LS 125
(o2

0=1.2000 (corr.to4d.p.)

P(Z > 57_”} —0.3085
O

>SI—H 05
1.2000
o =5.1000 (corr.to4d.p.)

2
The mean weight of these pumpkins follows N (,u, T—Gj .

The required probability =P| Z <=

~P(Z<1)
~0.5+0.3413
=0.8413 (corr.to 4 d.p.)

P(Grade C) = P(z < 36_”]

o

P(Z 3.6—5.1)
1.2

~P(Z <-1.25)
~0.5-0.3944
~0.1056

P(Grade B) ~1-0.3085-0.1056

~ 0.5859

Q

IA

P(Grade A)=0.3085
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The expected price ~ (50x 0.1056 +80x 0.5859 +100 % 0.3085) x8
=664.0160 kg (corr.to 4 d.p.)

The required probability

8! 8!
~ ﬁ(0.1056)2 (0.5859)° (0.3085) + a(0.1056)(0.5859)6 (0.3085)
8!

+ﬁ(0.1056)(0.5859)5 (0.3085)° +8(0.5859)’ (0.3085)

+C?(0.5859)° (0.3085)" + C£ (0.5859)° (0.3085)’
=0.5101 (corr.to 4d.p.)

10a

1 2
The required probability = e™° (1+ % + 126| j
3.88
= G
=0.7834  (corr.to4d.p.)

3.88)7

el‘G

The reugired probability :(

~(0.181018883
=0.1810  (corr.to 4 d.p.)

The required probability

2y’ | 1)2 2\4
C/ (e—1-6><1)2 [e_mng +L(e_l'6x1)(e‘1'6x£J [e_mx&}
2! 2141 1! 21

=0.0963 (corr.to 4 d.p.)

The required probability

R e
1-[1-e ()] -7[1-e**(1)] e (1)]

=0.2425 (corr.to4d.p.)
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11a

P a(—t* +10t+8)e™
n(—t2+10t+8j: 2 110t+8
=Inae™
=bt+Ina

Since the intercept on the horizontal axis of the graph of the linear function is
2.5,
0=b(2.5)+Ina
Ina=-2.5b
Since the graph of the linear function passes through the point with

coordinates (3,-0.1),

—0.1=b(3)+Ina
—0.1=30+(-2.5b)
b=-0.2

Ina=-25(-0.2)
Ina=0.5
a=e"

a=+e
a=+e

Therefore, .
b=-0.2

Let f(t)=+/e(—t*+10t+8)e .

The accumulative rainfall = j: Pdt

_ L“\/E (-t?+10t+8)e dt
_4-0

m{f (0)+F(4)+2[f(1)+f(2)+f(3)]}
~ 94.15996350
=94.1600 (corr.to4d.p.)
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di

16(2t +5)e’“
2t+5
o e
i 2(4t+3e‘°"“)+5(4—1.2e‘°"“)
- I 4t + 3704

d(4t+3e°*

=8t+20In \4t +3e*°-‘“\+c

dt

dt

=20In {e% (4t +3e°-‘“)}.c (t >0 and e > 0)
=20In (4teO.4t +3)+C
f’(t) = \/E[(—Zt -F:I.O)efo'zt —0.2(—t2 +10t +8) efo.Zt:|

=0.24/e (t? - 20t + 422

Forany O<t<4,
£7(t) =0.2/e[ (2t -20)e °* ~0.2(t* - 20t + 42) e °* |

=—0.04(t* —30t +142) e **

~0.04| -(t-15)" +83 e
<0.04|~(4-15) +83]e°"  (0<t<4)
=-1.52¢%*

<0 (~e* >0 for any real number t)

Therefore, f(t) isconcave downwardson [0,4].

Hence, the estimate in (c) is an underestimate.
The sum concerned = _[4 Pdt +_|'4th
0 0

- j: Pdt+[ 20In(4te** +3)];'
16e'° +3

=j:Pdt+20|n

16e*® +3

>94.15996350 + 201n

~160.3826253 mm
>160 mm

Hence, the claim is agreed with.
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12a | Method using differentiation

&R _ 1(& R zj
dt*>  dtl 2e'-5"" +5
gt (2¢'—5)(2€' —2.5¢"*)
2¢' -5 +5 (26 -5 + 5)2
2¢' (2e' —5e"" +5) e (2¢' ~5)(2e°* - 2.5)
) (26 -5 + 5)2
e%* (~5e' +20e"* ~12.5)
(26t ~56°% +5)°
5e°* (2¢' —8e°* +5)
2(2¢ ~5e** +5)

505t (Zet —8e05t +5)
2(2¢ —5e"* +5)

2e' —8e* +5=0 ( e®" > 0 for any real number t)

2(2)
05t _ 4_\/6 or 4+\/6
2 2
0.5t=1In 4-+6 or InA'JM/g
2 2
t:2lnﬂ (ref.) or 2In 4+6
2 2
t=2In 4+6
2
t 0<t<2|n4+2\/E t>2|n4+\/5
2
d°R N B
dt?
Therefore, the rate of change of the total revenue attains a maximum when
t=2In 4+2\£.
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The greatest rate of change = ar

4+\/€
2

9 4++6 i
2 ] +2
5 4+6 2_5 4+6 5
2 2 "

12+8J_
12+3f

(3+ 2\/_)

48] "4

4(58)
3(42 —6)

=g 6+2

Jﬁg

2
<—=(3)+2
~(3)
= 4 thousand per month
Hence, the claim is not agreed with.
Method not using differentiation

Suppose that the rate of change of the total revenue of the shop can exceed 4
thousand dollars per month.

2 0.5t 5e—05t
2 05t+5e—05t_5+2>4
2¢' -5

R >
2e' —5e** 15
v 2e' —5e* 45

2
26! —5> 4e' —10e°* +10 4) 8

>O+E
8

> 0 for any real number t

2(e °5t) —10e** +15<0
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bi

Consider the equation 2x*> —10x+15=0, where x =e®*

= (~10)" - 4(2)(15)
=-20
<0

Since the coefficient of x* is 2>0, we know that 2x*> —10x+15>0 for
any real number x, which is a contradiction.

Hence, the greatest rate of change concerned does not exceed 4 thousand
dollars per month.

The total profit = jlzd—Pdt
_ fz[_—lo (0. 8)2‘*3}d

. 2¢°% —5e 2t+3
) 'fo H 2675 5g 05 5 | 2) -10(0.8)" " |dt

12 2e%% —pe 0 1 t
=[ Zeo.st+5efo.st_5dt+Jo (2-5.12x0.64' )dt

B rzd (2€°* +5e** -5 {Zt_5.12><0.641}12
0

2e%% 45 0% 5 In0.64
12 _
— 2[|n ‘2e0.5t 4 G 0%t _SHIZ e 5.12(0,64 1)
0 In0.64

2e®+5e° -5 5.12  5.12x0.64"
—+24+ -

In0.64 In0.64
~ 24.56934013 thousand dollars

= 24.5693 thousand dollars ~ (corr. to 4 d.p.)

=2In

lim 47 = lim ?TT”O(O 8)2”3}

t->+o dt t—+o0

) 2 0.5t 5e—05t
~ lim| 05t+5€05t_5+2+5.12xo.64tj

ot
—lim| 27 L 21512x0.64
towo| 24567 -5

= 2-5(0) +2+5.12x0
2+5(0)-5(0)

=3

Therefore, the rate of change of the total profit of the shop after a very long
time is 3 thousand dollars per month.
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