Answers for Analisis Bertopik 2025 will be updated soon!

Please check back later for the updated answers.
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KERTAS 1
Bahagian A
No Skema Pemarkahan Markah | Jumlah Markah
Marking Scheme Marks Total Marks
1 | (@) 120n 2
= 1
180 3
) 60(3.142)
LAOB=—""—"—
180
=1.047 rad
h+h+1.047h=15.235 2
3.047h =15.235
h=5 1
1 1
T(5)2(1.047) - T(k)2(1.047) =8.376 2
=9
k=3, k=-3 (abai / ignore)
k=3 1 7
2 Panjang lengkok Sudut yang dicangkum di pusat
Lilitan bulatan 360°
s _8 1
2nj  2m
s = 5 X 21y
2n
s =70 1
Length of arc  Angle subtended at the centre
Circumference ~ 360°
s 0
2 T 2@
0
s = % X 2mr
s=r0 2
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ZAOB major =21 — %

Luas / Area = L(2)2 (in)
2 3

= iﬂ: cm?

3

4 | (@

tan@:i
8

0 =tan’! (L)
8
[ ot 0 =0.6435 radian
| | ® sp-vEw
=10cm
Z/ABH = % rad

ZHBD =7 — % ~0.6435
=1.451 rad

T T
LGAH=—————
¢ 2 3

=%rad

EF=~12*+18
=21.63 cm

T
o= 10(7)

S 5n
P = cm
wﬁ 3
S, =10(1.451)
=14.51

Perimeter = 10 + 53" +1451+2+21.63
- 5338 cm




KERTAS 2

Bahagian A
No Skema Pemarkahan Markah Jumlah Markah
Marking Scheme Marks Total Marks
1 | AB =2 x Panjang lengkok / Length of the arc PQ:
3

=2|— mx
g ( 2 )
y=3mx.....0 2
Luas kawasan tak berumput / Area of the non-grass region:
6y — % (3x) (1) = (90x + 27) ... D !
Ganti / Substitute @ ke dalam / into @:
6x(3x) — % Gx)P () = (90x + 277 ... O 1
Ox_1:

T
2
1832 — 2 _90x + 27

21x* - 120x-36=0

x> —40x—12=0

x—6)(7x+2)=0

2 .

x=6,x=— - (Abai / Ignore) 1
Ganti / Substitute x = 6 ke dalam / into ®: 1
y =3mn(6)

= 18m atau / or 56.55 1 7

2
Q
Scm
5¢m 5f4m
‘M
A 5cm
p
>
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“a(;.\

(@ PM=MQ=%PQ= 11.5cm

BM =DM = %BD

-5 )

=;5\/2_)

5/2
2

/PBO=2x ZOBM
=2 tan*l(ﬂ)
BM

— —1

=2 tan ﬁ
2

=2(72.91°)

=145.82°

=2.55rad

() () BQ=,/MQ*+BM’
_ 2\
= (11.5)4(%)

579
4

=12.0312 cm

Perimeter luar / Qutside perimeter = 2AB
=2xr0
=2(12.0312)(2.55)
=61.3591 cm

(i1)) Luas temberang PQ / Area of segment PQ
- Lre- L rgine
2 2
= %(12.03 12)%(2.55) - %(12.03 12)? sin 145.82°

=184.5560 — 40.6598
=143.8962 cm?




Luas seluruh rajah / Area of whole diagram =2 x 143.8962
=287.7924 cm?

Luas sektor BCD / Area of sector BCD
1 3n
15
=58.9125 cm?

Luas kawasan berlorek / 4rea of the shaded region
= Luas seluruh rajah — Luas sektor BCD — Luas sektor BAD — Luas ABCD
= Area of whole diagram — Area of sector BCD — Area of sector BAD — Area of

ABCD

=287.7924 — 58.9125 — 58.9125 — (5 % 5)
=144.9674 cm?

(@ ()

1 1

Luas / Area = — j°0 /— 10
2 2

% (ACYP(2.8)=113.4

(ACY - 113.4
esfl]
(AC)y* =81
AC=1/31
AC=9cm

(i) o4 =%AC= 45cm

S 0C=45cm+9cm
=13.5cm
.. CpP
sin 6 =0C
7.74

sm9=m

7.74
— -l [T
0 = sin (13.5)
0 =34.98°
6=0.6106 rad
6=0.611 rad

®) Sep
SBC

Perimeter = AB + BC + CD + DO + OA

= (13.5)(0.611)
= 8.2485 cm

=(9)(2.8)
=252cm

=9+4+252+82485+13.5+45
=60.4485 cm




KERTAS 1

Bahagian A

Gantikan x = 2 ke dalam
Substitute x = 2 into




(@)

r=>5 cm (Ahad / Sunday)

' 2.5m=250 cm }

Isi padug, / Volume , = %11:7‘3 , v =20m cm?

dv 4
=42
Apabila / When r=35 cm, 4n(5)* = 1001t
or _ dr
v dv
o 1
—20m  100m
Sr~-0.2

oaruinon = Viamaora + T

=5cm+(-0.2)
=4.8cm

o =2(4.8 cm)
=9.6 cm

dba.m/n
250 cm
9.6 cm

~26.04

~ 26 biji bola / balls

Bilangan bola / Number of balls ~

(b)

hx)=3x>+7x—-8
h(x)=6x+7
n'(x)=6>0

- h"(x) > 0, titik pusingan minimum / minimum turning point.

(a)

Luas / Area, 4 =2x(5x — 1)
A=10x*>—2x

——=20x—-2
Apabila / When x =3,
=20(3)—2

N

g gleels
I

a4
T d

04 = % X Ox
34 =(58)[3+p)—3]

34 = (58)(p)
34 =58p




®) () A= Gy+5)E8-8)

— 5 ®)38 - &)

=4y(38 — 8y)
=152y — 32)? 1
élﬂ S 152 - 64y =0
4 —64y =-152
_-152
—64
y=2375m 1
&4
d_yz =—64<0 1

.. A adalah maksimum apabila y = 2.375 m.

A is maximum wheny = 2.375 m.

(i1) Luas Q/ Area of 0 = 152y — 32y?
= 152(2.375) — 32(2.375) !
=180.5 m?

Perimeter, P =54 m

2[(x—1)+x] =54 1
22x—1)=54
2x—1=27
2x =128

x=14m

Luas P/ Area of P = (x — 1)(x)
=(14-1)(14)
=182 m?

.. Lot P yang akan ditanam dengan rumput yang paling banyak kerana 1
luas P ialah 182 m? iaitu 1.5 m? lebih banyak daripada luas Q, iaitu
180.5 m?.

Lot P will be planted with most grass because the area of P is 182 m?, which
1.5 m? more than the area of Q, which is 180.5 m>.




KERTAS 2

Bahagian A

Isilinder cylinder = 4

nr*h =1%Ts7t

15
4

125 1
472

r*h

h

Jumlah luas permukaan, 4
Total surface area, A
A=2mr? +2nrh
125
=2m2 + 2 (22 1
i r ( 2 r2)

1257
2r
1257

r

=2mr? + _1;5 !

=2mr +

®) A=2mr+

44 =4nr+(—1)( 125 )nr"“
dr 2

=4nr— mr 2

Apabila / When —34

1251 __ 1
27

=0,

4nr —

Vg o 1257
\g 27
8 = 1257




‘ﬁi =411:—(—2)( 155 )Wa

=4n +

12’35” . Apabila / When r = %

1257

=)

=127 > 0 = minimum

=4n +

Apabila / When r = %,

A=2K(i)2+ 1257
2 5

3)

_ 25 iose
2
=37.5t m?
=117.825 m?
Kos minimum / Minimum cost = 117.825 m? x RM720
=RM&4 834
Bahagian B
2 | (a) () A4=(26-2x)(x)
=26x — 2x?
.. d4
1 — =0
(ii) &
26-4x=0
x=6.5cm
Amaksimum/maximum = 26(65) - 2(65)2
=84.5 cm?
®) —i‘: =36cm’s !, x=45
d4 _ d4 « dx
dr dx dt
36=[26 - 4(v5 )| x j’t‘
dx =2.11cms™!
dr
x= ;(ﬂ) dt
dr
=[2.11 dt
=211t+c
t=0,x=+5
V5 =2.11(0) + ¢
c=+5
x=2.11t++5
t=3,x=2113)+5
=8.57 cm




(¢) x=198-2=-0.02cm
04 ~ d4
dx

X Ox

~[26 — 4(2)] % (=0.02)

9
~———cm’

25

3 | (@ y=px

b5
dx—3px

mtﬂngen / tangent *

%’ melalui / passes A(1, p)=m -
4
3p(1p =45+
4
3P=Tp
3p=-4-p
—3p+p=—4
—2p=—4
-4
L)
r=2

-

KERTAS 1

Bahagian A

[[2g(x) +3] dx
=[2g(x) dx + [3 dx

=2( > )+3x+c
1-x2

dy
S x+ 1)
] ( )

[dy=[(2x+1)’dx

_ @x+ 1y
T o0

y=—L (x+ 1) +c, pada/ar (L 5)
8 2
11

= 2l—)+1

1= | ( 2 ) ]A“

5=2+c¢

c=3

.‘.y:%(2x+1)4+3




J 3800+ 11 de =3 ) + [ 1 dv
3

=——+x+
2o Trte

(a) gx)=-3x*>+8x—4

(b) Kawasan berlorek / Shaded area
=100 = 6+ 12 = 6) dr — [+ 4 — 4],

2
= L—i+ﬂ—6x+x3—4x2+4x]
1

=[%—x3+2x2—2x]j
:[274_23”(2)2_2(2)]_[%_ 13+2(1)2—2(1)]
=(%—8+8—4)—(%—1+2—2)
—0- _i)

=

-3 unit?
4

® @) o) dy+|]) ) dy|+ ] ) dy =

o al-2-2-2
|1, 1) dy |-
[y dv=-5

3
(i) [y dy + 1200 dy =) dy + 5[0 dy
i

_3
8




KERTAS 2

Bahagian A

(@) y=](x—6)dx

y= % —6x+c
y=2x*—6x + ¢, melalui / pass through (1, 4) ]
4=2(1p - (©)1 +e !
4=—4+c
c=4+4
c=8
Ly=2x—6x+8 .
(b) mtangen Jtangent : % =4x—6 pada / at (1, 4)
D _ay -
dr 4(1)-6 )
=2
mnormal x mtangen/tangen: =-1
mnormal x _2 = _1
1
mnormal - 7

Persamaan normal melalui P(1, 4):
Equation of normal passes through P(1, 4):

Yoy = mx—x)

I
y—4—2(x 1) 1
1 1
y=ox 2+4
1,7
y—2x+2
y=2x>-6x+8..9@
.7
y—2x+2...®
D=0;
1 7
2_ =t
2x*—6x+8 2x+2
1 7
2— _—— — ——
2x? — 6x 2x+8 2 0
13 9
2242 -
2x 2x+2 0
42— 13x+9=0
(‘V Ax-9x-1)=0
4x-9=0,x—1=0 1
x=%, x =1 (abaikan / ignore)
Dari / From @,

1.7
y= 2x+ 5




:\(;.\

(@ dv _, 5
dx

y=[2x-2)dx

2
= 2 —2x+¢
2

x=-2,y=-7

~T=(2)-2(-2)+c¢
c=-15
y=x*-2x-15

b)) y=@x+1P?-2(x+1)-15
y=x*+2x+1-2x-2-15
y=x*-16
xX2=y+16

0
Vv nJ‘_lG(y+ 16) dy

0

- +16
TE[Z )y

=n [OTZ+ 16(0)]—7: [(—176)2+ 16(-16)
= 128n

@ G %:6—h=0

x=3

EH=3-p+2p
=3+p
(ii) jd—y=j6—2x
dx

Ganti / Substitute (0, 0) ke dalam / into ©

0=6(0)-0*+c¢
c=0
y=6x—x%...@

Ganti / Substitute x =3 + p ke dalam / into @

y=63+p)-@3+p)y
=9_p2

Luas / Area, L= (9 — p*— 1)(2p)
=16p - 2p*




(b) Luas maksimum / Maximum area:

da
dp
16— 6p* =0
8
3
p=1633

P =%

Jumlah kos / Total cost = 40 x [16(1.633) — 2(1.633)"]
= RM697

Bahagian B

(@) y=x*-9..0

YoV

5 10
2x—y=10
2x—10=y..®@

=0, xX*=9=2x—-10
xX*=2x—-9+10=0
X=2x+1=0
x—-Dx—-1)=0
x—1=0
x=1

p=1

() y=x-9
y=@x+3)(x—-3)

Apabila/ Wheny =0, (x+3)(x—3)=0
x+3=0 , x—3=0
x=-3 S x=3

Luas / drea = U (2 —9)dx|
oo

[7(3)3 - 9(3)] - [%(1)3 - 9(1)“

2]

]
3

= 28 unit?
3




“a(;.\

Dari / From @,y = 2x — 10 apabila / when x =0
y=2(0)-10
y=-10

y=2x—10 apabila / when y =0
0=2x-10

—2x=-10
x=5

Isi padu kon / Volume of cone = %ﬂ:rzh

=L n(57(10)
3
= 83L1t unit®
3
Dari / From @, y =x* — 9 apabila / when x =0
y=00y-9
y=-9

Luas lengkung / Volume of the curve
= nffg Xy = nf_g +9)dy

1 0
=m—? + 9y|_
"[2 a4 )

- m[%(oy + 9(0)] - n[%(—9)z + 9(—9)]

-4

= 40-Lx unit
2

L resan dikisar 150° =

V.

shaded revolved 180° ~ 7

- L(83Ln - 40Ln)
2\ 3 2

- L(42in) unif’
2 "6

= ZILTE unit?
12

%(Isi padu kon — Isi padu lengkung)

1
——(Volume of cone — Volume of curve)

J16




—4-2
y=2=—7%=—7 -1
y=2=06(kx-1)

y=06x—-6+2
y=6x—4

Apabila / Wheny =0,
6x—4=0
6x

4
2
*=3

hy

\5.3

Luas / Area, AP =

X
W
X
IS

Luas / drea, AQ =

[SSAR N}

x(l_

)

W 0= WA=

[

4

o

(b) Persamaan tangen melalui / Equation tangent passes A(1, 2):

—)+1




Isi padu / Volume

e N N N

Il
A=
<IES
~——
B

1
=71tumt3
6 | (@ _gi =%(x+9)‘%(1)
:%(_5+9)-%
__
4
(b h=y539
=+2
h=2
5 1 2 +9§75
.[_9 (x+9)2=[T(x > 9

- %(—5 Loy —% (-9 +9)
16

Luas kawasan berlorek / Shaded area region
- _‘1 24 i)(S) L 16

2 2 3
=14.08

© -0y
=y = 18y + 81 dy

=n[%—%+ 81y]z

:\(".\ 2

X =n[%—6y3+81y]

- [%)5 _6(2) + 81(2)]— - [%)5— 6(0)° + 81(0)
= 12047




KERTAS 1

Bahagian A
Skema Pemarkahan Markah
Marking Scheme Marks
1 (@ (1) 6!'=720 1
.. 1 kad / card 2 kad / cards
(i) ——— atau/or —Y——-—-——
3 kad / cards 2 kad / cards
_kad/card _ 4 5100143
3 kad / cards
=48 cara / ways
2 kad / cards
2 kad / cards
15 atau/or 17 atau/or 19 6
= 6 cara / ways
26 atau / or 62
. 51 atau/or 57 atau/ or 59
: =3 cara / ways
62
. 26 + 26 N
" Slatau/or57atau/or29 71 atau/or 75 atau/ or 79
26 =9 cara / ways
91 atau / or 95 atau / or 97
. 62
: =3 cara / ways
71 atau/ or 75 atau / or 79
: 62 =3 cara / ways
" 91 atau / or 95 atau / or 97 i’
ATAU / OR
'P x'P x°P %3P atau/or'P x'P x?P x°P atau/or 2
P %3P x'P x'P atau/or?P x*P x'P x'P atau/or'P,x 1x1
Jumlah bilangan cara / Total number of ways:
=48+6+3+9+3+3
=72 1
() (@) n=0 1
(ii) rC,=26(p - 2)
P 26(p - 2)
p-3)3 1
-Dp-2)p-3)!
e I,
(p—3)4(6)
p(p—1)=26(6)
p(p—1)=13(12)
p=13 1 7
2 @ 5 RM24
°C =210 cara/ ways 1
(i) (3C,x "°C)+ (3C x "°C) + (*)Cyx °C)) 2
=18 105 cara / ways 1

J19
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() () 1x1x1x59x58=3422

(i) 21 x4x4x58x%x62
(huruf besar bukan vokal diikuti 2 nombor perdana)
(non-vowel capital letter followed by 2 prime numbers)
+
21 x4 x4 x4x58
(huruf besar bukan vokal diikuti 3 nombor perdana)
(non-vowel capital letter followed by 3 prime numbers)
+
21 x4 x4x4x4
(huruf besar bukan vokal diikuti 4 nombor perdana)

(non-vowel capital letter followed by 4 prime numbers)

=1291 584 cara / ways

3.0 O 2C="C
r+r+13=25
2r+13=25
2r=12
r==6

(i) Bilangan cara / Number of ways =2 x *P, x *P,
=1152

4 | (a) "H1C, = 4n
(n+1) _
M+ 2 ~ 4
(n+1)!

IR
(n+ DHn-D!
ICER ) R
nn+1
e
n*+n=_8n
n+n—8n=0
n?—=Tn=0
nn—7)=0
n=0 ; n—7=0
n=17
on=1
Jumlah bilangan poligon / Total number of polygons
=7C,+’C,+'C,+'C +'C,
. =35+35+21+7+1
N =99

(b) (1) Bilangan cara / Number of ways = "°P,|
=3 628 800

(i) >50 > B,E, G, H
<50—A,C,D,F,1,J

Bilangan cara / Number of ways =°P, x *P_ x *P,
=5x24x120
=14 400




R -l

Bab)5

KERTAS 1

Bahagian A

1 | (a) Benar. Saiz kasut boleh dibilang.

True. Shoe sizes can be counted.

Markah
Marks

® @ PX<1)=11P(X=0) 1
"Cp°)g") +"C(pH(g" ) = 11"C(p°)(q")
q'+npg'~' =1lq"
npq"~' =10q"
"9 og
Banding / Compare,
" _10 1
q
n(l —q)=10q
(i) n(1-q)=10g
np =10gq
6=10g 1
-3 -2
2@ piy=2trpx=3=1--8L 1
128 64
-4 1
128
b 45 1
O scorar +cprer=—2-
45
10p%¢> + 10p’q? = >
P+ 10p'q = —2
45
10p°¢*(q + p) = —
p*q*(q + p) s
9
20%(g + p) =
P’q*(q +p) 356
9
202(1) =
Pq(1) 356
pg=—3_
16
po—3
16gq
Tertunjuk / Shown

19 1
n=820,p=—2 4=_L_
P=5%0 1" 0
Min / Mean = (820)(£)
20
=779

3 | (a) Katakan X = peristiwa di mana produk boleh dijual
Let X = event that a product can be sold

J21




Sisihan piawai / Standard deviation,

/(820) 19
=y 20 20

=6.241

(@)

Konsonan / Consonant = C, R, D, K
Vokal / Vowel = E, I

P(Konsonan / Consonant) =

[SSHT TN

2
Jangkaan bilangan / Expected value = (120)(5)
=380

(b)

Katakan / Let X = Konsonan / Consonant
P(X>2)=P(X=3)+P(X=4)+PX=5)
2\3/1 2\4r1 2\s/1
=[5 (5] =<5 G) e 5)G)
=0.3292 +0.3292 + 0.1317
=0.7901

()

(b)

() k=0431

(ii) Mod bahagian A / Mode for part A
k=-0.431

(@)

X ~N(20, 0.5%)

Min / Mean =20
Varians / Variance = (0.5)*> = 0.25

(b)

@) P(Z<m)=P(Z>k)
(—a+40)-20
0.5 -
—a+40-20=0.5m
—a+20=0.5m
40 -20=m

(ii) P(|Z] < k) = 0.2662
2[0.5 — P(Z> k)] = 0.2662

1= 2P(Z> k) =0.2662

2P(Z> k) =0.7338

P(Z> k) =0.3669

a—-20=0.17
a=20.17




KERTAS 2

Bahagian A

P(x <25) = 44%
P (z < %) =0.44

B g5

25-—pu=-0.1516.. ®
S2)

44% 44%

' e
P(x = 30) = 12%
P(z>30—‘”)=0.12
()
Elka P
30-p=1.175...®

S

12%

@-®;
(30— ) — (25 — ) = 1.1756 — (-0.1510)
30— p—25+p=1.175c+0.151c

5=13260
_ 5
( 1326

6 =3.7707

9

Dari / From @,

25—p=-0.151c

25— pu=-0.151(3.7707)
—=—0.5694 — 25
—p = ~25.5694

W =25.5694




-1.875 ¢ 1.875

P(X<18.5)=

18.5-25.57
3.77

P(Z<-1875)=

P(Z<

0.0303 =

Bahagian B

@ Gy n=5000,p=—21 _—097
W= np 1+97+2
= (5 000)(0.97) !
= 4850 !
(i) p=0.03,¢=097,n=6,r=2
P(X =2) =°C,(0.03%(0.97)* :
=0.01195 !
1 2
(i) n=10,p 3 »q 3 ,r>2
P(X>2)=1-P(X<2)
=1-P(X=0)-P(X=1)-P(X=2) !

el B el B el B

=1-0.0173 - 0.0867 - 0.1951
=0.7009

®) px> i = % [PX<K)]

P(X<k)
P(X>k)

| T >X
0
PX<k+PX>k=1
4PX>k)+PX> k) =1

P(X>k) =02
k=12 e
J25

k=16.21




(i) 8C(0.9772)(0.0228")

=0.8315

(i) P(X<6)
= 1 —5C(0.9772)(0.0228") — *C.(0.97727)(0.0228")
=0.0133

— o

(b)

61 —60
c

=1.999
=05
P(X<60.5)
=P(Z< 60.5 - 60 )
0.5

=P(Z<1)
=1-PZ>1)
=0.8413

—

Katakan X = Murid tidak menaiki bas
Let X = Student not go by bus
n=8,¢4=0.75p=1-0.75

=0.25

P(x <2)=P(X=0)+PX=1)+PX=2)
= ¥C,(0.25)°(0.75)* + *C,(0.25)'(0.75)" + *C,(0.25)%(0.75)°
=0.1001 +0.2670 + 0.3115
=0.6786

(b)

(i) X~N(1.5,04%

PX>2) = Z>ﬂ)

0.4
= P(Z>125)
=0.1056

(i) f2)

Plk<7<2)=0.7284

k-15 0 1.25
0.4

Pk<X=<2)=72.84%
p(k‘l'S <z<2°15 ):0.7284
0.4 0.4

p(ﬂ <z< 1.25) —0.7284
0.4

P(Z > %) _P(Z=125)=0.7284

P(Z = ﬂ) ~0.1056 = 0.7284
0.4

P(Z > ﬂ) = 0.8340
04

1- P(Z < ﬂ) —0.8340
04

P(Z < ﬂ): 0.1660
04

k=15 _ ho7
4

k—1.5=-0.388
k=1.112




KERTAS 1
Bahagian A

@ =t 1

(b) tan (180° + ) = —tan f3

j‘(‘%)

=2
q
1

Kot / cot (180° 4 )= ——
ot /cot P = s0o+ p)




4-p
2

kos /cos A =

(b) sin(4 + B) —sin(4 — B) =2p
(sin 4 kos B + kos 4 sin B) — (sin 4 kos B — kos 4 sin B) =2p
sin 4 kos B + kos 4 sin B — sin A kos B + kos 4 sin B =2p

2 kos A sin B=2p

V4 -p?
2( )sinB=2p
J4—p*sinB=2p
. 2p
sin B = o

sin(4 + B) —sin(4 — B) =2p

(sin 4 cos B + cos 4 sin B) — (sin 4 cos B — cos 4 sin B) = 2p
sin 4 cos B+ cos 4 sin B —sin 4 cos B+ cos 4 sin B=2p
2cosAsinB=2p

4

2(V P )sinB=2p
2

Va-p’ sin B=2p

2p
4-p

sin B = .




Bahagian B

(ii) tan (—0)=—-tan
4

q 1
) 2 kos x =3 kot x
2kosx=\/3_ﬂ 1
sin x

2 kos x sin x —v/3 kos x=0
kos x(2 sinx—\/3_)=0

kosx=0, sinx =
x=90°, 270°
x=60°, 120°
x=60°,90°, 120°, 270° 2

© tan m = % dalam sukuan 3 / in quadrant 3

kosm=—;, sinm=—L 1
1+p? V1+p?

kos(i—m =kos —%— kos m + sin —X— sin m
3 3 3

1

=Tkosm+ sin m

S B 1
2V 1+p? W1+p?

_ -1 1

X ey




'r (© (i) [1 markah]
[1 mark]

© () y+3gn{}x=1
.3
=1-3sin—x
Y 2

3sin S x=% 5
2 Y

O:4Tx_2_3 sin _3_x

o=;%;_3+1_3gngix

_ 4x
0=4 34y
_ 4x _
3 =Y
(i) X 0 T
3 -1
19
X=—n
30

5 | (q) sinx=t
kos/cosx=* /1 _p
0 <x<90°

\ 4 kos/cosx=/1_p

sin2x =2t1 - ¢
®) 2 kos? / cos? (i)— 1=k
2

kos/cos(i):i 1+k
2 2

270° <0 <360°

135°<%< 180°

kos / cos (i) <0
2

kos/cos(i)=_ 1+k
2




2 tan 22.5°
1 —tan? 22.5°
Biarkan / Let tan 22.5° = ¢

2t
1 =
1-7
1-£=2t
£+2t—1=0
24 V22 =4(D(-1)

2(1)

tan 45° =

_ 258
2
o 28 e 1o 2mVB
2 2
tan 22.5°>0
tan 22.5° = 2+2V2
=V2-1
KERTAS 2
Bahagian A
2
@ (i) 2 kot A sin? A= 2(1‘?5—2“) sin? 4
S
=2kos?> 4
=Qkos?4-1)+1
=1+ kos 24
2
2 cot? Asin> 4 = 2(#) sin® 4
S
=2cos’ 4

=Q2cos?A-1)+1

=1+ cos 24

1

(i) 2kot? A4 sin’ 4= >




\521:

(i) m<-1

(a) c=-1
Pada / 4t (p, -2); —2=tanp—1

—1=tanp (I, IV)

Sudut rujukan / Reference angle = tan™'(1)
=450

- p=360°—45°
p=315°




(b) (i) 2kos/cosx=-1;mt<x<3n
kos/cosxz—%(ll, 11I)

Sudut rujukan / Reference angle = kos / cos™ (L)

=60°
=T
3
x:n—L’n+L’ 3t — kL
3 3
2n  4n 8
X = ) k)
3 3 3
_4n  8m
X = )
3 3
.. y
(ii) "
y=2kos/cosx
2_

kos/cosx<—L
2

2 kos/cos x <-1

y<-l1
21 <y< 4
3 3

Bahagian B

4 | (a) (i) kos/cos 260 =kos/cos (0 + 60)
kos/cos 26 = kos/cos 0 kos/cos 6 — sin 0 sin 6
kos/cos 26 = kos*/cos* 0 — sin? O (Terbukti / Proven)

(>ii) 3 kos*/cos’ 0 =2+ 3 sin? 0

3 kos*/cos®> 0 — 3 sin’ 6 =2
3(kos?/ cos? O — sin? 0) =2

3 kos/cos 20 = 22

kos/cos 20 = 3 L, 1V)
Sudut rujukan / Reference angle:
kos!/cos™ (%) =48.19° ; 180° < 0 < 360°,
360° < 20 < 720°

20 =48.19°, 360° — 48.19°, 360° + 48.19°, 360° + 311.81°
=48.19°, 311.81°, 408.19°, 671.81°

0=24.10°, 155.91°,204.10°, 335.91°
- 0=204.10°,335.91°




(b) (1) y——lkOsz/cosz 0— Sin29|+%
y__|k08/00529|+_0<9<2n 1

A

—/___ij____u__u“Yn

u-|.|>

(=3

KERTAS 2

Bahagian C

(@) L:ix+y<80
M:y-x<10 |
II:y=>15 |

®)




() () 44
(i) Titik maksimum / Maximum point = (36, 44)
a(36) +4(36) + a(44) = 400

80a =400 — 144
a=32
Baki bayaran murid kelas B
The balance of payment by a student of class B
=RM3.20
(@) x+y<130
y—x<60
1
Z—x
7 2
(®)
180
160
140
120 NN
100
80
60 |
40
20
0 %0
(¢) (i) 120
(i) (21, 80)
Untung maksimum / Maximum profit
=-5.5(21) + 40(80)
=RM3 084.50
(@ p=16

g=4

b) y<=o2x




14

10

(¢) (i) Kaedah 1 =Kaedah algebra

Method 1 = Algebraic method

o[ | W=

AN BN =

Koordinat (4, 6) dan (6, 9) berada dalam rantau R.
The coordinates (4, 6) and (6, 9) are in R region.

Kaedah 2 = Kaedah graf
Method 2 = Graphical method

2y _3
X 2
M
2
X 0 6
y 0 9

.. Bilangan yang mungkin bagi anak patung Mal ialah 4 dan 6.
Possible number of Mal’s dolls are 4 and 6.

J35




(i) k=16.8x+ 14y

Katakan / Ler 16.8x + 14y = 84

0
¥y 6 0

Titik maksimum / Maximum point = (12, 4)

Kos maksimum / Maximum cost = 16.8(12) + 14(4)
=RM257.60

(@)

4x+2.5p < 125

(b)

Y= 0-20
y=-x+20
y=20-x

x + 20

(©)

3
x<5y

y=3x

45

40

35

30

25

20

TITTTT
immm

15

10

S 10 15 20 25 30 35
6x+ 4.5y =27




No Skema Pemarkahan Markah Jumlah Markah
Marking Scheme Marks Total Marks

(d) (1) 17 bungkus / packets 1

(i) Untung / Profit, P= (10 —4)x + (7 —2.5)y
=6x+4.5y 1

Katakan / Ler 6x + 4.5y =27
Titik optimum / Optimal point: (0, 50)

P =6(0) + 4.5(50)

=RM225 1
Simpanan / Saving = 50% x RM225
=RM112.50
Baki / Remaining = RM112.50 — RM40 1
=RM72.50
- Ya, harga jualan adalah sesuai kerana Mus boleh menyimpan duit 1

dan membayar upah pekerja dan masih mempunyai baki sebanyak
RM?72.50 untuk modal seterusnya.

Yes, the selling price is suitable because he is able to save money and pay for the
wages and still have a balance of RM72.50 for his capital rolling. 10

Bab)8 (AN LINEAR 3

|/

Bahagian C
No Skema Pemarkahan Markah | Jumlah Markah
Marking Scheme Marks Total Marks
1 (a) Zarah A / Particle A

V, =3(0)° +8(0)+5

=5ms 1
Zarah B/ Particle B
V, =3(0y —2(0) + 4

=4ms 2

(0) S,=5;
P+A4P+5t=£ - +4t+18 1
5f+1-18=0

5t-9)(+2)=0 1
‘= % dan / and t = 2 (Abai / Ignore)
Jarak dilalui 4 ketika berlanggar / Distance travelled by A when colliding
- (if + 4(1)2 + s(i)

5 5 5
=27.79 1
Jarak dilalui B ketika berlanggar / Distance travelled by B when colliding
=27.79-18
=9.79 1

© Pustaka Yakin Pelajar Sdn. Bhd. J37 Analisis Bertopik SPM « Matematik Tambahan
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aB=6t—2
6(1)—2=8.8
5

(a) Apabila/ Whent=0,v=3(0)*+4(0)— 15
v=—15m s™' (zarah bergerak ke kiri / particle is moving to the lefi)
-0
| |
[ [
B A
.. Titik 4 berada di kanan titik B. / Point A is to the right of point B.
(b _dv
“Tar
a=06t+4; apabila/ whent=1.3s
a=6(13)+4
a=11.8ms>
(¢) Maksimum / Maximum, s,

V=0232+4-15=0
(Gt—5)t+3)=0
3t-5=0,1+3=0

5
1=7,1= —3 (abaikan / ignore)

s=J3r+4r-15)dr
38 4P
S_T+T_15t+c

s=r+2¢—-15t+c¢

Apabila / when t=0,s=0;
0=(0)+2(0)*—15(0) + ¢
0=c

Ls=0+2—15¢

Apabila / when t = %;
3 2
R
22
s = —14E m
. Zarah P tidak akan melalui titik B kerana ia hanya boleh bergerak dengan
jarak maksimum sejauh 14% m dari titik 4, sedangkan titik B berada
sejauh 15 m dari titik 4.

Particle P will not pass through point B because it can only travel a maximum

distance of 14% m from point A, whereas point B is 15 m away from A.




(d) Zarah bergerak ke kiri / Particles move to the left, v <0

v,<0
3 +4t—-15<0
(Bt=5)(t+3)<0

3I<t<—

vQ<0
20 -Tt+6<0
2t=3)(t-2)<0

w|wn

—<t<2

3 5
Kedua-dua zarah bergerak ke kiri apabila 5 <t<7.

3
Both particles were move to the left when 7 <<

3
2

5

3

3

(@)

v, =24t -4 -20
dv
_=0
dt
24-8t=0
t=3s

1% . .
maksimum / maximum

=24(3) - 4(3)> - 20
=16ms!




:‘a(;.\

s, =[(24t - 47 - 20) dt

_ 247 4P
2

t=0,5,=0

—-20t+c¢

0= 12007 ——2(0) = 20(0) + ¢
c=0 ’
5, = 12?—%?—2&
5, = [(24¢—25) dt

2
L S Y

t=0,5,=0
0=12(0)*-25(0) + ¢
c=0

s, =121 - 25¢

S, =38,

12#—%&—20::12#—2&
~ 4 pisi=0
3

—t(iﬁ—5)=0
3

iﬂ:S
3

p= |15
4
1=1.936s
(i) v,=0
24— 42 -20=0
£—6t+5=0
(t-1)t-5)=0
t=1s,5s
s=I1@ar—ap - 20) dr|+ [ 2ar - 42 —20) dr

1
[12:2 - % A 20t]

0

+[12tz—%13—20t]

_28 . 128

3 3
=52m

5

1

[12(1)2 - %(1)3 - 20(1)] - [12(0)2 - %(0)3 - 20(0)]

.[12(5)2 - %(5)3 - 20(5)] - [12(1)2 - %(1)3 - 20(1)]

—+




(@) (i) t=5s
(i) Bergerak ke kiri / Moves to left: v <0
0<t<5

(B) (i) v(ms') A

12f----- R

_3
)

v=af + bt + cpada/at (0, 0)
0=a(0)*+ b(0)+ ¢
O=c

v=at*+ bt + cpada/at (5,0)
0=a(5)*+b(5)+c
0=25a+5b
—25a=>5b
—Sa=b..0

v=at*+ bt +cpada/at (6, 12)
12 = a(6)* + b(6)
12 = 36a + 6(=5a)
12=36a - 30a
12 =6a
2=a

Dari/ From ©, b =-5(2)
=-10

2. v=2¢— 10 (Tertunjuk / Shown)
(i) v=2£-10

_dv

Codr
a=4t— 10 apabila/ whent=2s
a=4(2)-10

a=-2ms>

‘)




i) Halaju maksimum / Maximum velocity: a =0

4t—-10=0
4t=10
5

=2

2
Jarak / Distance

= |[L@r-100 @t
2

ool 2]

250

s N

:‘_12_5‘+1
6 3
_125 17

6 3

+]0@r 100 dt

4]
2

15

5(6)2] -
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