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2 1449/1

MATHEMATICAL FORMULAE
RUMUS MATEMATIK

The following formulae may be helpful in answering the questions. The symbols
given are the ones commonly used.

Rumus-rumus berikut boleh membantu anda menjawab soalan. Simbol-simbol yang
diberi adalah yang biasa digunakan.

RELATIONS
PERKAITAN
1 d"xa" =47 10 Pythagoras’ Theorem
Teorem Pithagoras
2 _ 2 2
2 am _ai’l — am+n cc=a +b
3 (am)n = g™ 11 P(A) _ n(A)
n(s)
4 4oL [d -0 12 P(4")=1-P(A)
ad—bc —-C a
S Distance / Jarak 13 m=22"21
2 2 27
:\/(xz —x1)" +(2—»1)
14 m= _Q’_iiﬂlf.?f?fﬂ‘w
6  Midpoint / Titik tengah x —intercept
(x,y):(x1+x2,y1+y2) m = - Pintasan—y
2 2 pintasan—x
distance travelled
7  Average speed = e taken
. dilalui
Puratalaju = jarak yang _l a u.z
masa yang diambil
sum of data
8 Mean =
A = umber of data
. hasil tambahnilai data
Min = -
bilangandata

sum of (classmark x frequency)

9 Mean= sum of frequency

_ hasil tambah (nilaititik tengah data x kekerapan)
B hasil tambahkekerapan

hetp://edujoshuatly.com/
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SHAPES AND SPACE
BENTUK DAN RUANG

. 1 . :
Area of trapezium = 3 x sum of parallel sides x height

Luas trapezium = 5 x hasil tambah sisi selari x tinggi

Circumference of circle = nd = 2nr
Lilitan bulatan =nd = 2mnj

Area of circle = nr?

Luas bulatan = j?

Curved surface area of cylinder =2 ntrh
Luas permukaan melengkung silinder =21t

Surface area of sphere = 4 r?
Luas permukaan sfera = 4 j?

Volume of right prism = cross sectional area x length
Isi padu prisma tegak = luas keratan rentas x panjang

Volume of cylinder = nr?h
Isi padu silinder =12t

Volume of cone = —nr?h
3
Isi padu silinder = %nj 2¢
4
Volume of sphere = 3 nr3

Isi padu sfera = %nﬂ

Volume of right pyramid = %x base area x height

1 .
Isi padu piramid tegak = 3 x luas tapak x tinggi

Sum of interior angles of a polygon = (n —2) x 180°
Hasil tambah sudut pedalaman poligon = (n —2) x180°

[Lihat halaman sebelah
http://edujoshuatly.com/
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13

14

15

4
arc length __angle subtended at centre
circumference of circle 360°

panjanglengkok  sudut pusat
lilitan bulatan 360°

area of sector _ angle subtended at centre

area of circle 360°

luas sektor _ sudut pusat
luas bulatan 360°

!

Scale factor, &k =

PA’
PA

Faktor skala, k =

Area of image = k% x area of object

Luas imej = k? x luas objek

hittp://edunjoshuatly.com/
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0.0025+7x1073 =

A 95x103
B 32x10°
C 32x10°
D 9.5x103

Given 2 x 53 + 4 x 52+ 5y = 24305, find the value of y.
Diberi 2 x 53+ 4 x 52+ 5y = 24305, cari nilai y.

A 0
B 1
c 3
D 6

110012 + 1011, =

A 1001002
B 1011102
C 1011112
D 1101002

hittp://edujoshuatly.com/
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9 1449/1

In Diagram 2, POS is a tangent to the circle with centre O at point Q.
Dalam Rajah 2, PQOS ialah tangen kepada bulatan berpusat O pada titik Q.

R
xO
O
48°
P 0 S

Diagram 2

Rajah 2
Find the value of x.
Cari nilai x.
A 21
B 24
C 45
D 48

W: /, /ed/wd’ M com/ [Lihat halaman sebelah
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In Diagram 5, trapezium L is the image of K under a clockwise rotation of 90°.

Dalam Rajah 5, trapezium L ialah imej bagi trapezium K di bawah suatu
putaran 90° ikut arah jam.

K /
L
A
B C
D
Diagram 5
Rajah 5

Which of the points, A, B, C or D, is the centre of rotation?

Antara titik A, B, C dan D, yang manakah pusat putaran itu?

Diagram 6 shows the graph of y = sin x.
Rajah 6 menunjukkan graf'y = sin x.

y

A
1 - — — -

> X
00
B I
Diagram 6
Rajah 6

The value of k is

Nilai k ialah
A 90°
B 180°
C 270°
D 360°

hittp://edujoshuatly.com/
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14 1449/1

14 Diagram § shows a right-angled triangular prism with rectangle PORS as the
horizontal bage.

Rajah 8 menunjukkan sebual prisma segi tiga legak dengan lapak mengufiuk

PORS.
T
U
P
R
0
Diagram 8
Rajah 8

Name the angle between the plane OTU and the plane RSTU.
Namakan sudut i antara satah QTU dengan satah RSTU.

A 2015
B ZQUR
C  ZRoU
D prrg

[edwjoshuatly.com/
hhfcp?-//ﬂr mefedunjoshuadtly



In Diagram 9, JK is a vertical pole. KL is horizontal.

1449/1

Dalam Rajah 9, JK ialah sebatang tiang tegak. KL adalah mengufuk.

J
L 27 m K
Diagram 9
Rajah 9

The height of the vertical pole is 20 m. The angle of elevation of J from L is

Tinggi tiang tegak ialah 20 m. Sudut dongakan J dari L ialah

A

B
C
D

30°46'
36°32'
38°47
53°28'

hetp://edujoshuatly.com/
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In Diagram 10, POR and ST are two vertical poles on a horizontal plane. Q 1s a

point on PR such that QR = ST.

Dalam Rajah 10, POR dan ST ialah dua batang tiang tegak pada satah
mengufuk. Q adalah satu titik di atas PR dengan keadaan QR = ST.

A

B
C
D

ol s
R T
Diagram 10
Rajah 10

The angle of depression of S from P is
Sudut tunduk S dari P ialah

ZPSQ

ZSPQ

ZQSR

ZSRT

http://eduwjoshuatly.com/
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Diagram 11 shows three points, P, Q and R on a horizontal plane. R lies due
north of Q.

Rajah 11 menunjukkan tiga titik, P, Q dan R yang terletak pada suatu satah
mengufuk. R berada ke utara Q.

R
35°
105°
Q
P
Diagram 11
Rajah 11
Find the bearing of P from Q.
Cari bearing P dari Q.
A 040°
B 140°
C 145°
D 320°
[Lihat halaman sebelah
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List all the integers of & which satisfy the inequality 5 - 24 < 7.

Senaraikan semua integer k yang memuaskan ketaksamaan linear 5 — 2k <7 .

A

B
C
D

-3,-2,-1,...

-2,-1,0,...

-1,0,1,...
0,1,2,...

The pie chart in Diagram 14 shows hobbies of a group of teenagers.

Carta pai dalam Rajah 14 menunjukkan hobi sekumpulan remaja.

Fishing /
Memancing
Drawing /
Melukis
150°

Reading / Swimming /
Membaca Berenang

Diagram 14
Rajah 14

The number of teenagers whose hobby is reading is 800. The number of
teenagers whose hobby is swimming is the same as the number of teenagers
whose hobby is fishing. The number of teenagers whose hobby is drawing is
50% of the number of teenagers whose hobby is swimming.

Calculate the number of teenagers whose hobby is drawing.

Bilangan remaja yang mempunyai hobi membaca ialah 800. Bilangan remaja
yang mempunyai hobi berenang adalah sama dengan bilangan remaja yang
mempunyai hobi memancing. Bilangan remaja yang mempunyai hobi melukis
ialah 50% daripada bilangan remaja yang mempunyai hobi berenang.

Kira bilangan remaja yang mempunyai hobi melukis.

A

B
C
D

200
210
224
373

hittp://edujoshuatly.com/
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The Venn diagram in Diagram 17 shows the number of elements of set A,
sct B and set C.

Gambar rajah Venn dalam Rajah 17 menunjukkan bilangan unsur dalam set A,
set B dan set C.

Diagram 17
Rajah 17

It is given that the universal sct £ =4 UBUC and n(BNC)=n(C").
Find the value of x.

Diberi bahawa set semesta £ = AU BUC dan n(BNC)=n(C").
Cari nilai x.

A 6

B 10
C 13
D 19

[Lihat halaman sebelah
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38 Table 3 shows two sets of values of the variables ¥, Vand W.

Jadual 3 di bawah menunjukkan dua set nilai bagi pemboleh ubah Y, V dan W.

Y V |74
3 3 12
5
m 5 18
Table 3
Jadual 3

It is given that Y varies directly as the square of /" and inversely as 7.
Calculate the value of m.

Diberi bahawa Y berubah secara langsung dengan kuasa dua V dan berubah
secara songsang dengan W. Hitung nilai m.

R
3
g
9
c
9
]
25
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SULIT

1449/2

arc length angle subtended at centre

12 circumference of circle 360°
panjang lengkuk = sudut pusat
lilitan bulatan 360°
area of sector angle subtended at centre
13 ; - o
area of circle 360

luas sektor _ sudut pusat

luas bulatan 360°

PA

Faktor skala, k = —I;'Z

14 Scale factor, k =

15 Area of image = k% X area of object
Luas imej = k* x luas objek

1449/2 © 2013 Hak Cipta JPN Pulau Pinang
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SULIT 1449/2
6 In Diagram 6, the straight line AB is parallel to the straight linc CD. Point O is the For
origin. Given that the equation of the straight line CD is y = %_\- -4 . Examiner’s
) Use

Dalam Rajah 6, garis lurus AB adalah selari dengan garis lurus CD. Titik O ialah

asalan. Diberi persamaan garis lurus CD ialah y = %x— 4.

>
Q
-
v
x

C(2,3)

Diagram 6
Rajah 6

IFind
" Cari

(a)  the equation of the straight line AB .
persamaan bagi garis lurus AB.

(b) value of k.

nilai k.
(¢) value of p.
nilai p. ‘
: [5 marks]|
[5 markah)]
1449/2 © 2013 Hak Cipta JPN Pulau Pinang [Lihat halaman sebelah
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SULIT 1449/2
7 Diagram 7 shows a composite solid, formed by a combination of a cylinder and two For
identical cones. Given the diameter of the cone is 7 ¢cm and its height is 9 cm. The Exaniiner’s
volume of the composite solid is 1078 cm”. Use
Rajah 7 menunjukkan gabungan pepejal yang terbentuk daripada cantuman satu
silinder dan dua kon yang sama. Diberi diameter kon ialah 7 cm dan tingginya 9 cm.
Isipadu gabungan pepejal ialah 1078 cm’.
. 22 . . .
Using 7 = = calculate the height, in cm, of the cylinder.
22 . Lo - .
Menggunakan 7 = EL hitung tinggi, dalam cm, bagi silinder itu.
Diagram 7 [4 marks]
[4 markah)

Rajah 7

Answer/Jawapan:

1449/2 © 2013 Hak Cipta JPN Pﬁlau Pinang : [Lihat halaman sebelah
' SULIT:
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SULIT 1449/2
9 In Diagram 9, OQS is a quadrant of a circle with centre O. OPT is another quadrant also For
with centre O. OUR is a straight line. Examiner’s
Dalam Rajah 9, OQS ialah sukuan bulatan berpusat O.. OPT ialah satu lagi sukuan Use
bulatan juga berpusat O. OUR ialah garis lurus. '
Diagram 9
Rajah 9
OT=TS=7cmand £ QOR = 60°
. 22
Using 7 = = calculate
OT=TS=7cmdan £ QOR = 60°
22
Guna 7 = ER hitung
(a) the perimeter, in cm, of the whole diagram, _ [3marks]
perimeter, dalam cm, seluruh rajah itu, : [3 markah)
(b) the area in cm’ , of the shaded region. [3 marks]
luas dalam cm® | kawasan yang berlorek.  [3 markah)
1449/2 © 2013 Hak Cipta JPN Pulau Pinang [Lihat halaman sebelah
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SULIT 1449/2

11 Diagram 11 shows the speed-time graph for the movement of a particle for a period of
I8 seconds .
Rajah 11 menunjukkan graf laju-masa bagi pergerakan satu zarah dalam tempoh 18

saat. |
Speed (ms ')
Laju (ms )
/]
1% \
[ v !
: : 2 Time (s)
0 10 18 Masa (s)
Diagram 11
Rajah 11

(a) State the uniform speed, in ms 1 oof the particle.
Nyatakan laju seragam, dalam ms ™", zarah itu.

(b) Calculate the distance, in m, travelled by the part.icle with uniform speed.
Kira jarak, dalam m, yang dilalui oleh zarah itu dengan laju seragam .

(¢) Given that the average speed in the first 15 seconds is 14 ms ™, find the
value of v. ‘
Diberi bahawa purata laju dalam 15 saat yang pertama ialah 14 ms ™',
tentukan nilai v.

[6 marks]
[6 markah]

1449/2 © 2013 Hak Cipta JPN Pulau Pinang [Lihat halaman sebelah
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SULIT 1449/2

IS5 You arc not allowed to use graph paper to answer this question.
Anda tidak dibenarkan menggunakan kertas graf untuk menjawab soalan ini.

(a) Diagram 15.1 shows a right prism with rectangular base ABCD on a horizontal
plane. The surface AEHILD is the uniform cross-section. The rectangle IJKL is an
inclined plane. The rectangle £FGH is a horizontal plane. The edges AE , BF, CK,
DL, GJ and HI are vertical edges. Given EH = FG =2 cm.  www.myschoolchiidren.com

Rajah 15.1 menunjukkan prisma tegak dengan dengan tapak segiempat tepat
ABCD terletak di atas satah mengufuk. Permukaan AEHILD ialah keratan rentas
seragam prisma itu. Segi empat EI'GH adalah satah mengufuk. Tepi AE, BF, CK,
DL, GJ dan HI adalah sisi tcgak. Diberi EH = FG = 2 cm.

-
-

D S5cm

Diagram 15.1
Rajah 15.1

Draw to full scale, the elevation of the solid on a vertical plane parallel to AD as

viewed from X. [3 marks]
Lukis dengan skala penuh, dongakan pepejal itu pada satah mencancang yang
selari dengan AD sebagaimana yang dilihat dari X. ' [3 markah]
1449/2 © 2013 Hak Cipta JPN Pulau Pinang ' [Lihat halaman sebelah
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: SULIT 1449/2

For Answer / Jawapan :
xaminer'’s _
Use (b)(1)
(11)
1449/2 © 2013 Hak Cipta JPN Pulau Pinang [Lihat halaman sebelah
' SULIT
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SULIT

16 V(65°N. 40°W) and R are two points on the surface of the earth such that VR is the For

diameter of a parallel of latitude. Examiner’s

V(65 U, 40 B) dan R ialah dua titik paa’a permukaan bumi dengan keadaan VR ialah Use
diameter bagi sela} ian latitud. '

S/S
Diagram 16/Rajah 16

(a) Find the location of R. | [2 marks]
Cari kedudukan R. [2 markah]

(b) Given that VZ is a diameter of the carth. State the location of Z. [2marks]
[2 markah]

Diberi N7, ialah diameter bumi. Nyatakan kedudukan 7.

(¢) Anacroplane departed from V and flew due east along the common parallel of
latitude with an average speed of 375 knots. The aeroplane took 2.5 hours to

arrve at point E. Calculate

Sebualy kapal terbang berlepas dari V dan terbang arah ke timur di sepanjang
selarian latitud sepunya dengan purata laju sebanyak 375 knot. Kapal terbang itu
mengiunbil 2.5 jam untuk tiba di titik E. Hitung

(1) the distance, in nautical mile, from V to E,
Jarak, dalam batu nautika, dari V ke E,

(i) the longitude of E. [6 marks]
fongitud E. [6 markah]

(d ) Calculate the shortest distance, in nautical mile, measured along the surface of the

carth {from E to the North Pole.

Hitung jarak terpendek, dalam batu nautika, diukur sepanjang permukaan bumi
[2 marks]

dari 2 ke Kutub Utara.
[2 markah]

1449/2 © 2013 Hak Cipta JPN Pulau Pinang ’ [Lihat halaman sebelah
' SULIT

http://edunjoshuatly.com/
hitp://fo-me/edujoshuatly



For
Examiner’s

Use

32

SULIT 1449/2
Answer / Jawapan :
(a)
(b)
(c) (@
(i)
(d
END OF QUESTION PAPER
KERTAS SOALAN TAMAT
free Q papers, free skema at : www.myschoolchildren.com
' 1449/2 © 2013 Hak Cipta JPN Pulau Pinang - [Lihat halaman sebelah
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SULIT 1449/2
Question Solution and Mark Scheme Marks
(c) If(-3)" is a positive number, then # is an even
number. // Jika (-3)" ialah nombor positif, maka K1
n ialah nombor genap.
5
(d) N Ki
= (‘E)
-5 N1
5
6 _ * *
(a) =3 = 1 or 5= 1 (2)+c or equivalent K1
x-2 2 2 -
y= —;—x+ 4 _or equivalent Ni
(b) k=4 Pl
()
1
0= E(P) -4 , K1
= N1
p=8 5
‘ | Kl
’ —l—ngx3.52x9 or 2x1x2—gx3.52x9
3 3 7
%2— x3.5 xh K1
1078=2x + x 2 x3.5x9+ 2 x35 xh K1
3 7 7
or equivalent
h=22 N1 4
8 3 Pl
a =—
@ | p=-3
m=2 P1
1449/2 @ 2013 Hak Cipta JPN Pulau Pinang [Lihat Sebelah
' SULIT
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SULIT 144972
Question Solution and Mark Scheme Marks
(b)
7 -2Yx) (5
8 -3y Lo Pl
x)_ 1 -3 2)(5
y) 1(3)--2)@®)\-8 7/\10 K1
x=-1 N1
y=-6 N1
Note 1.
e
Y} \~6)as a final answer, award N1 6
2. Do not accept answer not using matrix
method
9 20 22 K1
a) 360 X 2 X > X 14
%0 22
3—6-6X2X7X14+14+14 K1
50 NIl
30 22 2,.60 .22 .5 30 22
b) s X x14 or s X5 X T2 or = x = x 72 K1
30 242, 60 2 L B 2
360 <7 X 14+ X T X7 360 X7 X7 K1
6
64z or 64.17 or 22 N1
10 a) {(A,0), (A4), (A5), (B,0), (B.4), (B,5),
(2.0), (2,4), 2,5), 3,0), 3.4, (3,5)} P2
Note :
1. Accept 6 correct listing for P1
2. Accept correct tree diagram or correct grid for
P1
b) {(24),(25),(3,4,(3,5} K1
A N1
12
0 {(A4). (A9, B4),B,5),20), G.O) K1
6
1z N1 6
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SULIT 1449/2
[ Question | Solution and Mark Scheme ] Marks
Graph for question no 12 /Graf untuk Soalan 12
56
k¥
N
‘ e
X
i
1
1
A ¥
h 1
2
144944 4 RS }
SULIT
hetp://edw.joshuatly.com/




hetp://edujoshuatly.com/
http://fo-me/edujoshuatly



144972

SULIT
Question Solution and Mark Scheme Marks
(b)
Upper boundary Cumulative
Sempadan atas frequency
Kekerapan
' Longgokan
10.5 A 0
15.5 5
20.5 13
25.5 27
30.5 51
35.5 72
40.5 81
45.5 84
Upper Boundary P1
Cumulative frequency P2
Ogive (Refer graph on page )
Axes drawn in the correct direction , uniform scale K1
for 105<x<455and o0<y<ss.
8 points plotted correctly or the ogive passed
through them. K2
Note:
6 or 7 points plotted correctly, award K1
Smooth curve passing through 8 correct points N1
(c ) Number of fish for export
=84-22
- gg 2 K1 12
N1
1449/2 (@ 2013 Hak Cipta JPN Pulau Pinang [Lihat Sebelah
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SULIT 144972
Question | Solution and Mark Scheme Marks
15 [ (a)
I
L
E H
A . D
Correct shape with hexagon ADLIHE. K1
All solid lines. :
AD>IL>IH>LD>AE=EH K1
Measurements correct to & 0.2 cm (one way) and all
angles at vertices of rectangles = 90° + 1° N1
1449/2 @ 2013 Hak Cipta JPN Pulau Pinang [Lihat Sebelah
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SULIT 144972

Question Solution and Mark Scheme Marks
15 (bXi)
R M

. J Q |N

E I L
Correct shape with rectangles EIJF, ILNJ and QNMR. K1
All solid lines.
ML >EL>FQ>NL>JQ>RQ=MN>FJ=E[>RM= Kl
ON
Measurements correct to £ 0.2 cm (one way) and all N2
angles at vertices of rectangles = 90° + 1°

[Lihat Sebelah
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144972

Question

Solution and Mark Scheme

Marks

15

(b))

D ., C M

| Correct shape with rectangles IKL, LKCD and triangle

CMN.
All solid lines.
(Ignore HG)

H - G is joined by a dashed line to form rectangle LHGK.

DM>ID=JC>MN >MN>JG>JK=KC= CM>
CG>IN=KG

Measurements correct to + 0.2 cm (one way) and all
angles at vertices of rectangles =90°% 1°

K1

K1

K1

N2

12
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SULIT 1449/2
Question Solution and Mark Scheme Marks
16 (a) (65°N, 140°E) P1P1
(b) (65°S, 140°E) P1 Pl
(¢) (1) Distance VE = 375x2.5 K1
' = 937.5 n.m. N1
(ii) 8 x 60 xcos 65°= 937.5 K2
Note : cos 65° used correctly, award K1
8 = 37° NI
Longitude of E = 3°W N1
(d)Shortest distance EN = (90 — 65) x 60 K1
= 1500 n.m. . N1 12
free Q papers. fres skema at | www.myschooichiidren.com
[Lihat Sebelah
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MODUL BERFOKUS MATEMATIK SPM 2013
EXAMINATION SPECIFICATION TABLE (EST)

SPM MATHEMATICS - PAPER 2

Content

Skills

Knowledge

Understanding

Application ~ | _

Analysis

Synthesis

Evaluation

L

M

H

L M H L/ M H!L

M

H

L

M

H

L

M

H

Total
Question

Linear Equations

3

Circles 1 & I

9

Solid Geometry I & II

Quadratic Expressions and Equations

Mathematical Reasoning

The Straight Line

Statistics, 11T

14

Lines and Planes in 3-Dimensions

| Graph of Functions I

12

1
]
1
1
1
|
1
]
2

Transformation I

13

Matrices

Gradient and Area under a Graph

11

Probability I

Earth as a Sphere

10

16

Plans and Elevatiohs

]
1
1
]
]
1

TOTAL

16
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