ADDITIONAL MATHEMATICS FORM 5 KSSM SPM BOOK OF PROOF

Form 4 Chapter 2. Quadratic Equations

1. Quadratic Formula

—b++b* —4ac

2a

X =

ax* +bx+c=0

b ¢
X +=x+—=0

a a
) c
X +—x=——
a a

2. Forming quadratic equation

x> —{SOR}x +{POR} =0

Proof:
x=a,x=p
x—-a=0,x-£=0
(v=a)(x=)=0

X —(a+p)x+af =0
x> —{SOR}x+{POR} =0

3. SOR/POR
By comparing x’ —(a + ﬁ)x +af3 =0 with the general form of a quadratic equation ax” +bx+c =0

b ¢
+a, X’ +—x+—=0
a a

.. Sum of Roots, SOR: a+ = b ,  Product of Roots, |POR: af = <
a

N

PUSAT TUISYEN TELITI © 2025

15
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Form 4 Chapter 4. Indices, Surds and Logarithms

4. Multiplication Law of Logarithms

x=a’ = p=log, x
y=a’ = g=log,y
xy=a’xa’
= gP*

= log,xy=p+gq

log, xy =log, x+log, ¥

5. Division Law of Logarithms

x=a’ = p=log, x
y=a' = g=log,y
iza‘)+aq
yzapiq

X
= log,—=p-q
y

log, X =log, x—log, y
y

6. Power Law of Logarithms

x=a’ = p=log, x
y=a' = g=log,y
x}'ﬂ — ap)n

=P

=log x" = pm

log, x" =mlog, x

7. Changing The Base Of Logarithms

Let log,b=m = a"=b

Taking log, on both sides, log, a" =log, b
mlog,a=log.b

= logabzw
log, a
1
Ife=b = log,bh=28b
log, a
log, b=
log, a
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Form 4 Chapter 5. Progressions

8. General Formula for an Arithmetic Progression

T=a T =a+(1-1)d

T,=a+d T,=a+(2-1)d

T,=a+2d T=a+(3-1)d

T,=a+3d T,=a+(4-1)d
T,=a+(n-1)d

h
9. Sum of the first nt terms of an Arithmetic Progression

Let the arithmetic progression be: %% d.a+2d....a+(n-1)d

Sum of its terms,
S, =a+(n-1d+a+(n-2)d+..+a+d+a ---(2)

28, =n[2a+(n-1)d ]

Rewriting backwards,

0)+@)

S, =§[2a+(n—l)d]

10. Formula for General Term of a Geometric Progression

1-1
T,=a T, =ar
_ _ 2
T, =ar T,=ar
2 3-1
T, =ar T, =ar
_ 3 _ Al
T, =ar T, =ar
T _ n-1
L =ar

h
11. Sum of the first nr terms of a Geometric Progression

S, =a+ar+ar’+.+ar"> +ar" (1)

)

(O)xr, 1S, =ar+ar’® +ar’ +..+ar"" +ar" --

(2)—(1) rS, =S, =ar"—a (1)—(2) S —rS,=a—ar’
9 9
(r—l)Sn =ar" —a (l—r)Sn =a—ar"
P Gl 5, —eli=r")
r—1 r>1 I-r
12. Sum to infinity of a Geometric Progression
1_ n
From §, :M,
1-r
for the case of —1<r <1 and n approaches infinity, n — o, the value of " =0
S = a(l - 0)
1-r
Hence, S, = 4
1-r

S, =a+a+d+a+2d+..+a+(n-2)d+a+(n-1)d -

r<l
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Form 4 Chapter 7. Coordinate Geometry

13.Divisor of a Line Segment

AP m

Y If =—=—, and AAPM and APBN are similar,
A PB n
AM AP PM AP
Y = @ —=— and S —
PN PB BN PB
X—x% _m Y-y _m
Y X=X 1 Y=y n
m
nx — hx, = mx, —mx ny —ny, =my, —my
N (m+n))c=n)c1—i-mx2 (nﬂ-n)y:nyl+my2
» x—xlﬂM o [+ e ny, +my,
A(xl,yl) - m+n m+n
0 X x X
= ) _(nx1 +mx, ny, +my2j
' m+n =~ m+n
In the given diagram, line PQ is parallel to line RS and line RO
and PN are parallel to the x-axis
ZNPQ = ZPOR = ZORS = o (Alternate angles)
Gradient PQ, m, = @ =tana
PN
Gradient RS, m, = 50 _ tan
RQ
»X
0 Hence, m, =m,
15. Perpendicular Lines
Y X . : . .
A " » In the given diagram, if PQ is perpendicular to OR,
MX Z/POR = /ROS =
~
3 Gradient PQ, m, = ) Gradient OR, m, = o)
PS SR
oxX .
N 1
90 —(13 @ > =
: ¥ =tan tana
| x
: “my-m, =(tan a)-| — |
P rl R I tan «
S » X
0 m,-m, =—1
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Form 4 Chapter 9. Solution of Triangle
16. Sine Rule
. CM . CM
C From AACM , sin A :T From ABCM , sin B=——
a

= CM =bsin 4---(1)
a (1):(2) bsin A=asin B
a b

sind sinB

g]_______

17. Cosine Rule

Let AM =x MC=b—x.

From AABM , BM? =c* —x* ---(1)

X
cosAd=—
c

:x=ccosA---(2)
From ACBM , BM* =a* —(b—x)’
=a’-b’ +2bx—x’ (3)
Comparing (1)&(3), ¢’ —x*=a’-b* +2bx—x’
a’=b*+c’>—2bx

Hence a”=b"+c* —2bccosA [using (2)]

18. Area Of Triangle

B In AABC, line BD is perpendicular to line AC.
In ABDC, sinC=@
a
= BD=asinC---(I)

Area of AABC :%xbeD---(2)

b =%b(asinC)

1
=—absinC
2

= CM =asin B---(2)
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Form 5. Chapter 1. Circular Measure

19. Length Of Arc

A
<) s
B
length of arc AB B angle AOB
length of circumference of a circle  total angles of a circle

s _ 0

2nr 21w
s=rb

20. Area Of Sector Of A Circle

P

0

area of sector _ angle POQ

area of circle  total angles of a circle
A o
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Form 5. Chapter 6. Trigonometric Functions

21. Basic Trigonometric Identities

sinHzX cos6’:E

B
r, r
From Pythagoras Theorem,
- v OA* + AB> = OB’
0 xZ +y2 :r2
0 x A

(-

cos’@+sin’ 6 =1--(1)
(1)+0052 5’ l+tan” @ =sec’ @

(1)+sin*@, cot’ §+1=cosec’d

22. Double Angle Formulae

For sin24 , sin(A+ A)=sin Acos A+cos Asin 4,

lsinZA:ZSinA cosAl

> For cos24, cos (A+ A)=cos A cos A—sin Asin 4
2 .
cos2A4 =cos” A—sin A‘ oh COSZA:COSZA—(I—COSZA)
‘COSZAzchSZ A—l‘
> For tan24, tan(A+A):M
1—-tan Atan 4
MH2A:%
1—tan” 4

or cos2A4= (1 —sin? A)—sin2 A

‘cos2A =1-2sin’ A‘
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