. SIJIL PELAJARAN MALAYSIA 2024

KERTAS 1

Bahagian A

Skema Pemarkahan Markah

N Marking Scheme Marks

1

(-5, 10, 15, 25}

g(x)=3—-x
g#)=p-10
3-4=p-10
-1=p-10
-1+10=p
p=9

() CD-a+a+3a

=3
CD = i
(i)

[ 4 @ ®
A(5, 8) Cx,y) B(-1,-1)

2D+ MG AED + (1)(8))

cn )=




Skema Pemarkahan
Marking Scheme

Markah
Marks

y—y1=m(1x—x1)
yoS=-x-4)

y=—%x+2+5

y=—%x+7

Panjang lengkok  Sudut yang dicangkum di pusat

Lilitan bulatan 360°
s _6
2 2nm
s = E X 2mj
s =70

Length of arc  Angle subtended at the centre

Circumference 360°
s p—
2nr

s = x 21y




Skema Pemarkahan Markah
Marking Scheme Marks
(2x+3y—2z=-6)%x6

12x+ 18y —12z=-36 ... ®

(Bx+y+4z=-7)x3
Ox+3y+12z=-21..@

(4x—5y—6z=4)x2
—8x—-10y-12z=8..0®

D+ @:
(12x + 18y — 12z) + (-9x + 3y + 122) = =36 + (-21)
3x +21y=-57
x+7y=-19
x=-19-T7y..@®

D+ @:
(12x + 18y = 122) = (—8x — 10y — 122) =-36 — 8
20x + 28y =—44
Sx+T7y=—11
519 ="Ty)+ 7y =-11
=28y =—-11+95
—28y =84

_ 84
Y=

y=-3

Dari / From ®,
x=-19-7(-3)
x=-19+21
x=2

Dari / From @,
12(2) +18(-3) — 12z=-36
24 —54 - 12z=-36
—12z=-36-24+ 54
—12z=-6
L6
-12

Janjang geometri kerana 7 =7, =2
Geometric progression becauser, =r, =2




Skema Pemarkahan Markah
Marking Scheme Marks
(i) T,=ar—1 1
(4!
-@)
=2n*1+2
=2n+1
AP: T =a+(n—1)d,
T,=5p—10
a+2-1d=5p—-10
at+d=5p—10
d=5p-10-a..®

T,=7Ta
a+(10—1)d="Ta
a+9d="Ta
a+905p—10—a)="Ta
a+45p —90—9a)="Ta

a—9a—"Ta=90—-45p

—15a=90—45p

90 —45p

=15
a=—-6+3p

T =a,T =5a

1 n

Jumlah sudut / Total interior angle = (n — 2) x 180°
S =(n—2)x180°

Ja+D=(n—2)x180°
5 (a+5a)=(n—2)x 180°

5 (6a)=(n—2) x 180°
3an=(n—2) % 180°
(n—2) % 180°
PR Uil Ralk
3n
~ (n=2)x60°
N n

a

A

2

4-p
2

kos /cos A=




Skema Pemarkahan
Marking Scheme

Markah
Marks

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

sin 4 kos B + kos A sin B —sin 4 kos B+ kos A sin B=2p

2 kos A sin B=2p

i
2( 2p)sinB=2p

V4 —p*sin B=2p
: 2
Sll’lB—\/4_—p2

sin(4 + B) —sin(4 — B) =2p
(sin 4 cos B + cos A sin B) — (sin 4 cos B — cos A sin B) =2p
sin 4 cos B+ cos A sin B — sin 4 cos B + cos 4 sin B=2p
2 cosAsin B=2p
)
2( 42p)sinB=2p
V4 —p*sinB=2p
2p
Sin3=ﬁ

Luas / drea, A =2x(5x — 1)
A=10x>—2x

dA p—
T = 20x—2
Apabila/ Whenx =3,

84 =(58)[(3 +p) — 3]

34 =(58)(p)
54 =58p

() 4=5Gy+5)(38-8)

5 (87)(38 - 8)
~ 1y(38 - )
= 152y — 322

dA. —
0 152 64y =0
—64y =-152
152
Y7 64
y=2375m

— 5 =—64<0

. A adalah maksimum apabila y =2.375 m.

A is maximum when 'y =2.375 m.




Skema Pemarkahan
Marking Scheme

Markah
Marks

(ii) Luas Q/ Area of Q = 152y — 32)?
=152(2.375) — 32(2.375)*
=180.5 m?

Perimeter, P =54 m
2[x— 1) +x]=
22x—1)=54
2x—1=27
2x =28
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 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?.

(a)

[ 3g) + 1] dr = 3( )+ 1 e

= +x+
Zrxte

(b)

() [0 dy + | A) dy |+ ]! fiv) dy =

Th

9

2
3.9
272
_9_

2

le
le

mﬂb

¢ -3
jhf(y)dy_ 2

h

jmwomwﬂmw

=5+

(i) I:xdy+f 2O dy= If(y)dy+ [} M) dy

34
15

3
28




Skema Pemarkahan
Marking Scheme

Markah
Marks

"IC, = 4n

(n+ 1) _
M+ -2
(n+ D!
CE )
(n+ D(m)(n—-1! _
SCE R
n(n2+ 1) —an
n?+n=28n
n”+n—8n=0
n—=Tn=0
nn—7)=0

n—7=0
n="17

4n

an=7

Jumlah bilangan poligon / Total number of polygons
=1CHTCHTCHTICHTC
=35+35+21+7+1

=99

(i) Bilangan cara / Number of ways = P,
=3628 800

(i) >50 — B,E, G, H
<50 —A,C,D,F,1,J

Bilangan cara / Number of ways = 'P x 'P, x *P_x P
=1x1x24x120
=2880

5

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

P(Konsonan / Consonant) =

Jangkaan bilangan / Expected value = (120)(%)
=80

Katakan / Let X = Konsonan / Consonant
PX>2)=PX=3)+P(X=4)+P(X=5)

e[ <l G) <66
~ 03292+ 03292 +0.1317
- 0.7901




Bahagian B

No Skema Pemarkahan
: Marking Scheme

B 1@ () po=P0O+00

PO =-0P + 00

PQ =—(4hi +2hj)+(hj)
PQ =—4hi —2hj —hj
PQ =—4hi —3hj

(ii) PQ =—4hi —3hj
(4 + (-3h) =1
JI6R 91 = |
V251 =1
W=

T 25
1

= +=
h -5

4 2
s 5)ofe.
OR =00+ OR
OR =-00 * OR
— 1. . 31.
OR =~(-35/)+(8L-75])

— 1. oo 31
OR =3 -8i-5]
OR =-8i-6]

@ dan @ adalah selari dan Q ialah titik sepunya. Maka, P, O,
dan R adalah segaris.

P_Q\ is parallel to Q_R\ and Q is the common point. So, P, Q and R are
collinear.

gflr)y=x+1

@ fx-2)=x
Katakan / Letrx—2=y
x=y+2

S0 =y+2
o S =x+2




Skema Pemarkahan
Marking Scheme

Markah
Marks

g =W+ 1
=(x+2)P+1
=x’+t4x+4+1
=x’+4x+5

fix)y=x-2

S2x) = fflx) = fix = 2)
=(x-2)-2
=x—4

[P =f(x) = flx—4)
=(x—-4)-2
=x—-6

S =) =/ (x - 4)
=(x—-4)-4
=x-38

Jx) =x—=2(1)

S0 =x-2(2)
fix)=x-203)
S =x-2(4)
S1) =x=2(n)

s fB(x) =x-2(75)
fBx)=x-150

(0)(x) + (2x + 10)(x) > 8
XX +2x*+10x—8>0
32+ 10x—8>0
Bx—2)(x+4)>0

x<—4

3x—2

x+4

(3x — 2)(x + 4)

2
>Z x<—
X 3,x 4




(b)

(1) xX*+3x=—4p
X*+3x+4p=0

b*—4ac<0
(37— 4(1)(4p) < 0
9—-16p<0

—16p <9

9
P76
(i) ¥*+3x+4p=0
Punca / Roots: o, B

HTP/SOR: a+B=—7
=-3

Punca baru/ New roots =a— B+ 1, —a+1

HTP baru / New SOR:

(a-p+DH+P-at+tDh=a-B+1+p-a+l
=2

HDP baru / New POR:
@ B+D+(BatD=ap-ctaPrap-prpatl
=—o?— P +2ap+1
@)+ 2P+ 1
—[(a+B)* = 2af] +20p + 1
~(a+ By +dap 1
—(=3)7 +4¢4p) + 1
=—9+16p+1
=-8+16p

Persamaan baru / New equation: x> — 2x + (-8 + 16p) =0
xX—=2x+16p—8=0

Markah
Marks




KERTAS 2

Bahagian A

No Skema Pemarkahan Markah
: Marking Scheme Marks

1
(@) ()  Luas/Area= % 20 /% 20

% (ACY(2.8) = 113.4

113.4
(2.8)(%)
(AC) =81

AC =181
AC=9cm

(4Cy =

(i) 04 =%AC= 45cm

. O0C=45cm+9cm
=13.5cm

0 =34.98°
0 =0.6106 rad
0=0.611rad

(b) S.,=(13.5)(0.611)
=8.2485 cm
S,0=09)(2.8)
=252 cm
Perimeter = AB + BC + CD + DO + OA

=9+252+82485+13.5+4.5
=60.4485 cm

(a) ix)=3x>+3px+p
flx) = 3():2 + px +%)

ot 4]

O

Py 3
=3( +—) - +
Sx) =3|x 5 P




Nilai minimum / Minimum value = —1

3p? !
s P

—3p*+4p=—4

=3p*+4p+4=0

3pP—4p—-4=0

BGp+2)(p-2)=0

3p+2=0,p-2=0
2

=——, :2
P 3 p

Markah
Marks

e 27 3@y
(b)p—2,f(x)—3(x+7) =2
Ax) =30+ 1y -1

Apabila / When fix) = 0;
3x+1)*-1=0

1
+ 1y =—
e 1)°=—

x+l=i\/%
x=—1:l:\/%

Apabila/ When x = 0;

fx)=30+172-1

fx)=2
Apabila / When,x+1=0

Y

x=-




Skema Pemarkahan
Marking Scheme

Markah
Marks

@  ptgi= (g
( £ ) @@ = P
(vay (q—) - (o)™

= (pq)* (Ditunjukkan / Shown)

4-7
47 \/_(4 V‘)
k+\28 (4 —\7)
4 -7
k +4\28 —\196
4 -7
k+402\7) - 14
4 -7
k=14+8V7 447
4 -7 447
4k — 56 + 327 + k7 — 14\7 + 56

16 -7
4k (184 VT
9

4k +( 18+k)ﬁ
9 9

potk L 18+k
9 ’ 9

(@) () AB =AC +CB
=—5v+6u
(i) CR=CA+A4R
2 —_
=5v+—A4B
5
_ 2
=5v-2v+ 12 u
5

—3y+ 12 u
5




Skema Pemarkahan
Marking Scheme

Markah
Marks

() () CR=3(+4)) + 2 (5D

CR=3i+12j +12i
CR =15i+12j
|CR =157+ 122
|CR|=3Va1

(i1) Luas / Area, ACAR = 3 x ACPQ
% x CR x tinggi / height =3 (43—0)

%x3\/ﬁxx=40

3V41 x x =80
_80
3V41
o 80 3V4T
3W41  3V41
__80V4l
123

.. Jarak terdekat / Shortest distance = 4.1646 unit

X =

1

(a) y=](4x~6)dx
4x2
y= ) 6x+c
y =2x? — 6x + ¢, melalui / pass through (1, 4)
4=2(12-(6)l +c¢
4=-4+c¢
c=4+4
c=8
Ly=2x2—6x+38

. dy =4x—6pada/at(1,4)

mtangen [tangent * i
dy

Y —a)-6
1 M

=22

m -1

normal X mtangen/tangent =
m x=2=-1

normal
1

normal = 7

m

Persamaan normal melalui P(1, 4):
Equation of normal passes through P(1, 4):
y_y1 =m(x_x1)

1
y 3 (x=1)




Skema Pemarkahan
Marking Scheme

Markah
Marks

2x2—6x—%x+8— =0

z
2
9

2x2—£x+—=0
272
42— 13x+9=0
(4x-9)(x—-1)=0
4x-9=0,x—1=0
=9 x = 1 (abaikan / ignore)

b

Dari / From @),

Plx <25) = 44%
< Boi)o44
9

251 _ o151
(e}

25 -u=-0.151c ...




Skema Pemarkahan
Marking Scheme

Markah
Marks

Px = 30)=12%

P(2>M)=o,12
(e}

30-p
c
30-p=1.17506...@

=1.175

Sz

®@-0;
BO0-w—-(25-w=1.1756-(-0.1510)
30-p—25+pu=1.1756+0.151c
5=1.326c
5
=0
1.326
6 =3.7707

Dari / From @,
25 -pu=-0.151c
25 —u=-0.151(3.7707)
—u=-0.5694 — 25
—u=-25.5694
u=25.5694

~1.875 ¢ 1.875

P(X<18.5)=

P(Z< 18.5 —25.57)
3.77

P(Z<-1875)=

=|>—A §|>—A §|;—A =|>—A

0.0303 =




Skema Pemarkahan
Marking Scheme

Markah
Marks

Jarak yang dilalui dalam nisbah sama — Janjang geometri

The distance travelled are in the same ratio = Geometric progression
T:4—-C

T,C—D

T:D—FE

T,+T,= _6i9

a+ar-1=52
4

a+ar= 629

_ 629

rr _ 289
1+r 740
74072 = 289 + 289r
7407 — 2891 — 289 =0
Q0r—17@37r+17)=0

20r-17=0 , 37r+17=0
17

=17 . =~ 17 (abai/i
r==y r 37 (abai / ignore)

Dari / From @),
a(l+r)= —6‘2‘9

17)_ 629
“(“20)‘ 4
37 _ 629
20 4774

( 629 )
37 4

20 E

20
a=285




Skema Pemarkahan
Marking Scheme

Markah
Marks

Jumlah jarak / Total distance = S

_ 85
17
=20

= 566icm
3

2
566 5-cm

60s
=944 cms!

Purata laju / Average speed =

944 cms'<10cms™!

Purata laju guli adalah tidak melebihi 10 cm s7'.
The average speed of the marble does not exceed 10 cm s,

Bahagian B

No.

Skema Pemarkahan
Marking Scheme

Markah
Marks

8

(a) (i) kos/cos 20 = kos/cos (0 + 0)
kos/cos 20 = kos/cos 0 kos/cos 6 — sin 0 sin 0
kos/cos 20 = kos?/cos? 0 — sin? 0 (Terbukti / Proven)

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 =2
kos/cos 20 = % (I, 1V)
Sudut rujukan / Reference angle:

kos/cos™ (l) Z4819°  : 180° <0 < 360°,
3 360° < 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°

= —| kos*cos? 0 — sin? 0] + %

y=—|k05/cosZG|+%,0S9<2ﬂ:

A

4
5




Skema Pemarkahan
Marking Scheme

Markah
Marks

2 3

3.13

Apabila/ When x = 4.5,

1185
y

1
Y=1825
3 =0.5479




=4.10

b=2(4.10)
b=820

Markah
Marks

(@) y=px’

% = 3px?

mtangen / tangent :
dy . .
dx melalui jfasses A(l,p)y=m,:
-p
3p()7 =51
—4-p
3p=—F3
3p=—4-p
—3p+p=—4
—2p=—4
4

P==3
p=2

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

—4-2
y=2=——7 &-1
y=2=6(x-1)

y=6x—-6+2
y=6x-4

Apabila / When y =0,
6x—4=0
6x=4

2
r=3




Skema Pemarkahan
Marking Scheme

Markah
Marks

YA

Luas / Area, AP =

Luas / Area, AQ = 7%

Luas lorekan / Shaded area = jl 2x3 dx —
-5, -3
-5 2(1)4)

5—0)+1

+
4
3
200

1
3
+
3

+1

ok




Skema Pemarkahan
Marking Scheme

Markah
Marks

1
Isi padu / Volume = 77 [ (2x°*dx
1
=T J 4x%dx
1 r4x7
-]

4141

% — m (Ditunjukkan / Shown)

Katakan / Let, R(x, y)
=m
4-y _1
-1-x 2

24-y)=1(-1-x)

m,,
-y

1-
1-
1—
31-x)=2(1-y)
3-3x-2=-2y
1 -3x=-2y
3x—1=2y..®@

®=0®;
3x—1=9+x
3x—x=9+1
2x=10
x=5




Skema Pemarkahan
Marking Scheme

Markah
Marks

Dari / From @,
2y=9+x
2y=9+5
2y=14
y=17

- R(5,7)

(¢) (i) Luas/Area, APOR
1 -1 5 1
1 4 7 1

=5 (A + D) + )] = (DD + @G) + (D]

=12 unit?

(i) RU= %QU

N N [ S SR

Jx2—10x+25+})2—14y+49 =%\/x2+2x+l+y2—8y+l6

x2+y2—10x—14y+74=(%)2(x2+y2+2x—8y+ 17)

x2+y2—10x—14y+74=%(x2+y2+2x—8y+17)
4x? + 4y* — 40x — 56y + 296 = 25x? + 25)* + 50x — 200y + 425
0=21x + 213 + 90x — 144y + 129

0="7x*+7y*+30x — 48y +43

Skema Pemarkahan
Marking Scheme

Markah
Marks

H m
+“—m-—x——— P P4—x—>

PF=x,PH=m—x, MP=1t
Dengan Teorem Pythagoras / By Pythagoras Theorem,

2= £+ (m— x)?
fr=t+m-2mx+x>.. @




Skema Pemarkahan
Marking Scheme

Markah
Marks

P=f+x*.@

kos/cos LF = %

x =hkos/cos LF ...®

@ dan/and ® — @©;
[rP=r+x+m?2mx
f?=h*+m?* - 2m(h kos/cos LF)
f*=h+m*—2mhkos/cos LF

(b O

7.8102 cm

S5cm

6 cm 12 cm

FM =6+ 5>=7.8102 cm
FH=12*+9*=15cm

HC=/9+6
=117
=10.8167 cm

HM=5%+10.8167°
=142
=11.9164 cm

HM? = MF* + HF? — 2(MF)(HF)
kos/cos ZMFH
(V142)? = (7.8102)* + (15)> — 2(7.8102)(15)
kos/cos ZMFH
142 = 285.9992 — 234.306 kos/cos ZMFH
234.306 kos/cos ZMFH = 285.9992 — 142
234.306 kos/cos ZMFH = 143.9992
143.9992 )

LMFH = kOS_l/COS_I(W

/MFH = kos™/cos™'(0.6146)
/MFH =52.08°




Skema Pemarkahan
Marking Scheme

Markah
Marks

(1) (@) ZF'=180°—52.08°
=127.92°

b) sin Z/ZH _ sin 52.08°
7.8102 11.9164

sin ZH=0.5170
ZH=sin"'(0.5170)
ZH=131.13°

ZF'M'H' = 180° — 31.13° — 127.92°
=20.95°

Luas / Area = %ab sin ¢

= %(1 1.9164)(7.8102) sin 20.95°
=16.6386 cm?




Skema Pemarkahan Markah
Marking Scheme Marks

(@) 4x+2.5y=<125 1

by ~_20-0
y —0_20x+20
y=-=x+20

y=20-x

(©

x<%y

2
y>§x

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

(d) (i) 17 bungkus / packets

(i1) Untung/ Profit, P= (10 —4)x + (7 — 2.5)y
=6x+4.5y

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

P =6(0) + 4.5(50)
=RM225

Simpanan / Saving = 50% x RM225
=RM112.50




Skema Pemarkahan Markah
Marking Scheme Marks
Baki / Remaining = RM112.50 — RM40 1
=RM72.50

. Ya, harga jualan adalah sesuai kerana Mus boleh menyimpan
duit dan membayar upah pekerja dan masih mempunyai baki
sebanyak RM72.50 untuk modal seterusnya.

Yes, the selling price is suitable because he is able to save money and
for the wages and still have a balance of RM72.50 for his capital
rolling.
(a) Apabila/ Whent=0,v=3(0)*+4(0)— 15
v=-15 m s™! (zarah bergerak ke kiri / particle is moving to the left)

O
| |
[ [
B A

.. Titik 4 berada di kanan titik B. / Point A is to the right of point B.

v
dt

a=6t+4;apabila/whent=13s

a=6(13)+4

a=11.8ms™?

Maksimum / Maximum, s,

v=0=>3,+4t—-15=0
(Bt=5)(+3)=0

3t—5=0,t+3=0

t= %, t =—3 (abaikan/ignore)

s=]3f+4r—15)dr
38 47

s = 3 + 2 —15t+c

s=0£+2f—-15t+c

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

LSs=0+2P—15¢

Apabila / when t = %;

(5 -1s(5)

. 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 1457 m from point A, whereas point B is 15 m away
from A.




Skema Pemarkahan Markah
Marking Scheme Marks

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

vP<0
3P +4t—15<0
Bt=5)(t+3)<0

VQ<0
286 -Tt+6<0
2t=3)(t-2)<0

Kedua-dua zarah bergerak ke kiri apabila % <t< %

3 5
Both particles were move to the left when F<I<3.

I5=130

2

210 100=130
X

2.10 130

“x 100
~2.10 x 100
130

x=1.62

240
Y= 72.00
y=120

100




Skema Pemarkahan
Marking Scheme

Markah
Marks

150

1'21 =
2

—Z_%100=150

1.20
150 % 1.20
100
z=1.80

®) () iz_; =135
(130)(n) + (120)(m + ) + (160)(%) + (150)(2n)
~ 135

m
n+tm+n+—+2n

3
160
130n + 120m + 1201 + m + 300n
3 =135

4n +%m

5500 +-3m = 135(4n +%m)
5501 + 22 11 = 5400 + 180m

3
550n — 540n = 180m — 53Am

520 (

m+n

342

(ii) L., =135

P

Z2093 % 100 =135
2022

P
2% 100 =135

RM25
135 x RM25
P2023 - 100
P, _.=RM33.75

2023




1

25/23

=100 +20.25
P
—22 % 100 = 120.25

2023

P
2085 x 100 = 120.25

RM33.75
p = 120.25 x RM33.75
2025 100
P _.=RM40.58

2025

Bilangan kotak / Number of box =200 + 40
=5
Harga kotak / Price of box =5 x RM1.50
=RM7.50
Jumlah kos pada tahun 2025 / Total cost in the year 2025
=RM40.58 + RM7.50
=RM48.08

RM48.08 > RM45
. Duit yang diperuntukkan adalah tidak mencukupi.
The allocated money is not enough.

Markah
Marks




