COORDINATE GEOMETRY MASTER SHEET

1. DISTANCE ForRMULA

d = -\/(:x:,_—-:ci)" + (Yo~ y,)*

(Di,sf:am:e between two points P(:r,,yi) and Q(xz,yz))

}S@g Point :

o Gives the shortest distance
between two points.

Hint :

¢ the pattern

(2p-2)* + (42-92)"

2. MIDPOINT ForRMULA

x; + Xy

" (

2 2

51"2‘51)

(Midpoint of line segment joining P and Q)

Kgﬂ Point :

o Divides the line segment
into two eql.mi parts.

Hint :

o Add the x-coordinates and divide
by 2, same for y-coordinates.

3. SECTION FORMULA (INTERNAL DIvISION)

mx, + nx,

m+n

7

J

my, + ny, )

m+mn

(m:n = ratio in which P divides the Line segment internally)

Kgg Point :

o Finds the coordinates of a point
which divides the line mtam.aﬂb-

Hint :

o Multrflg the opposite coordinates
by their ratio parts.

4., Slope oF A LINe

Kﬂ Point :
¢ Measures the steepness and

o n I (x i) direction of a line.
L gty Hint :
e Rise (y2-y.) over Run (x,-z,)
5. EQuatzons oF A LINE Key Point;
® Df:fjfe.rent form.s, same line !
@ SioPe—fnterteFt ﬁ:rm. : Yy = mx +.C;.| ('m: SL:PQ’ C=H-Entermpt) Use os per el
bint - slo NS L (ne. with slope m Hint :
@ F Slope fm"m. H Y1 m(ﬂ: 331) ﬂwnu.&.‘l,(x“b'l)) L] .sl',ope.—iruterc.ept for 3’"1’"‘"5

©), Two - point form. : ‘ Yy, =

Y2 =Y (3‘3“351)1 {iie i

XLy =Xy

fxn},h) and (xz;yz))

Use Poblt“.‘ﬂ.o.p& fm‘
and slope.

Use twan;:nomt fom for two
ﬂ-iven points.

ormPaint

6. ANGLE BETWEEN TWo LINES

o Qives the.anﬂiabehoem

ey | s T 0<6<180° two. Lines.
| 14+ mym, { Hint :
(m; and m, are slopes of the two Lines) ! i‘i;k".‘b“m value for positive
7. DIstance oF A PoINT FromM A LINE Key Point :
d = Ax’-+BH?—+CJ a.}oof.vd:ﬁoa.ﬂn&.
\ A* + B*? It
( Distance of point P(%y,ys) from the line Ax + By +C=0) . s take absolute velue.

Mm&tk&mtbwfa&fomubsqf&ordimﬁqemmtr&.
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Solve the fol[owinj simultaneous  linear eclmfions.

(a) 2x + 3y =
x—3=2
(b) 3x+23=
2x—5=1
(c) 4x +y =
2x+5'3=23
(d) 5x -2y = 4
3x +y =
(e.) x+2y =71
3x -y =1

pric Box: SIMULTANEOUS LINEAR EQUATION

Solution:

From equation (ii): x-y=2 = X=y+2 - (i)
Substitute (i) into (i) :
2(y+2) + 3y = 13
2y +4 +3y = 13
5'3 +4 =13
5y 13-4 = 9
y i
Substitute y =g into (i): x=

5 S
o A

won

+
k2
n
U)o
-+
n|3
n
w|S

Solution :

From equaﬁon (i) : Zx—y =l = Yy=2x-| ----()

Substitute (i) into (ii) :

3x + 2(2x-1) =

3x + 4x -2 = |6

Tx = 2
Tx
o

Subsfl{ f:.e.

IGG E:?

T

_g .
7

18 29
F =it 7

—

x=

Solution :

From egmﬂon (i): y = Il -4x ----(i)
Substitute (i) into (i) :

2x + 5(11-4x) = 23

2+ 55 = 20x
-|8x + 55 = 23

=I8x = 23 - 55 = -32

]
[ ]
w

. =32 _ 16
R T
: . el 16 _ 64 _ 99
Substitute x=%6- into (i): y = ”_4(?) -8 .8
16 - 35
b TR
Solution :
From equation (i): y=13-3x ----(i)

Substitute (i) into (i) :
5x - 2(13-3x) =
bx - 26 + 6x = 4
lHx - 26 = 4

Ilx = 30

x = 32

Substitute x=-?—f—' into (): y=13-3 3”) I n "'i]fré

_ 30 - 53
A= O e =

11
Solution :

From equa.ﬂan (i): x=T7T- 23 )

Substitute (i) into (i)
3(F-2y)-y = I

2"‘63-—3:,
2]"?3:1
=fq =l.—21 =-20
3:"_?:2_20
5 20 40 _ 49
Substitute y = 22 into (i): x=7-2(%)=-17 o 4
9 - 29
chEF sy
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1.

2.

SOLVE EACH QUESTION

STEP-BY-STEP
Solve the quadmfic equafion: 3x2-Fx +2=0
Solution: Ol R TR
3x2-bx-x+2=0
3x(x-2)-1(x-2) =0
(x=2)(3x-1) =0
x-2=0 or 3x-1=0
x=2 or Foxi =]
x 22 or A= %
Xi=2 or xi= %
If (2x -3)2 = 49, find the value of x.
Solution: (2x—3)2 = 49
2x -3 = V49
2x ~-3 = 7%
If 2x-3=7% If 2x-3=-7
2x=7+3 2= 3
2x =10 2% = -4
x=5 x=-2
x=5 or x==2
Simpiify: (2.:126)3 X (Sabz)z
Solution : (2a%b)* x (3ab?)*
SNodlaA) b2 x 3Rad (b))
= 23a2x3b3x 32azbzx2
= 8abbh>® x 9a’b*
= (8X c}) abt? b3+ff
=| 72a%b?
Factorise complefe[y: 6x% - 11x + 3
Solution : bx? - 11x + 3
= 6x% - 9x -2x + 3
= 8x(2x-3) — 1(2x-3)
= (3x-1)(2x-3)
(3x-1) (2x - 3)
Find the gradient and 3—ini’erce,of of the line: 23 =4x -6
Solution: 23 = 4x -6
Divide both sides by 2t
y = 2x - 3

Compare with y =mx +c
m= 2 (gmdient)
c==3 (3—£nfercept)

Gradient = 2, y-intercept = -3




- GRAPHS OF FUNCTIONS

- 3 .

~ Identltﬂ: FO) = x Square root: f(x) = v/x
= i 4

—

= ¥ > . > x
N

= + ¥

P Constant: f(x) = 2 Cube root: f(x) = i/;
o 49 4Y

— Y Y

— Quadratic: f(x) = x* Reciprocal: f(x) = ';"C*
= 49 H\
p— < Fx 4 }x
- Cubic: f(x)= x> Absolute Value: f(x) = |x|
— Ay AY

— — i;x < _}x
A v
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Solve the foﬂowing simultaneous linear equafions

Solution :
a) 2x+3y =13 Hwt;_yzi
I—'H=i x=1+y —®

b) 3z —23

c)

Substitute into 2x + 33 =13
2(1+y) +3y =13
2+ .23 + 33 = 13
5 i3-2 = 11
: A1

Y= Solution:

rom @, x 1+4 =%

n

Solution :
From x + 2y = 10,
x=10-29 —@
Substitute into 3x —25 = 4
3(10-2y) -2y = 4
30 - 6y - 2y = 4
-8y = 4-30 = -2¢6
= =26 _ 13
e

n 1
=
o

x+23

From®, x = 10-2(%) = 10-13 = 2 Solution: (£, 8) 7

Solution :
4x+fj=“ From 4x+y =11,
2.1:—33:-? y=t-4x —O

Substitute into 2x -3y = -7

2x -3(11-4x) = -7

2x - 33 + {2x = -7

14x = -7 +33 = 26
x = 26 _ 13

1
14 7
3

From @, yia Al 4(’7) 11__5%?_ = 25 Solution: (T “

=
Solution :
5x - 3 = 14 Add the two equations :
2 (5x—3)+(3x+3)=14+6
3I+5 6 8x = 20
o = .g-g = —5;
8 2
Substitute into 3x + y=6
3(%) ty=6
45 4y =6 o
2 H., L5 25 3 Solution:
Ll e e e e ey

Solution :
6x +2y = 22 From x -y = 5,
:c-3=5 x=5+y —(D
Substitute into 6x+23 =22
6(5+3)+23=22
30+63 + 23 = 22
8y = 22-30 = -8

-8
d555 -1 Solution:

Fon Ok 24 el =

H
w
-ulﬁ
~
S

(4,-1)



GRAPHS OF FUNCTIONS

1.) LINEAR FUNCTION
f(x) = mx+ b
ex, Flx) = 2% £ 1

2.) QUADRATIC FUNCTION
f(x) = ax®+ bx + ¢
ex, flx) = x"—2x -~ 3

)

vertex

(11'_4)

3.) ABSOLUTE VALUE FUNCTION 4.) CUBIC FUNCTION
filx) = |x| F(x) = ax® + bx* + cx + d
y Y~ shape! ex: flx) = x7-3x
3+ 4y
2 i 2 i Hemn
1+ vertex & (S d;haf’e
(0}0) | t o
——t—t b ‘/ > B < function)
-3 -2 -1 0 1 2 3 X
5.) EXPONENTIAL FUNCTION 6.) LOGARITHMIC FUNCTION
flx)=a” a>20, a#l flx) = log,x a>0,a#1
ex. filx) = 2" exy fbx) = loga % (&>d1)

VOOLOOVUVOLLOBIUUVEOULUULUULUWULUULUUUY

—

i
2]
B 45
|
!
0,1
éf‘/(,) H:O x:O-—a:—i"
== T = 1_ — = 2 (horizontal (vertical : g
asymptote) | asymptote) |
7.) RATIONAL FUNCTION 8.) PIECEWISE FUNCTION
Fix) = % f(x) = x+2 : x<o
| ; =]
o —x+2 . x>0 o
2 4 | open circle
1 : (not included)
|
= 0l _lr ol closed circle
= T 5 % (included)
—q | _1
i
Note: All graphs are shown for typical examples and may vary with different values.




Topic Box: LOGARITHMIC EQUATION

log, (x +3) = 4
(a) log, (x+3) = 4 . +3 = 2t
x+3 = lé

x = |l6-3 \/

x = 13

(b) 1033 (2x-1) = 3 log, (2x-1) = 3
2x - | =

D =1 = 27

2x = 24+l

2x =

(c) log (x-2) = log, 7 loge (x -2) =

(d) 2]034:1: = 1034(3x—4) 210943( = 1094(3x—4)
log, X = 1034(31-»4)

x* = 3x-4

x*-3x +4 =0

For x*-3x+4 =0,
D= (-3)"-4(1)(4) = 9-16 =-7<0

No real solution.

1032 (x +1) + logz(x—l) =53

(e) log, (x +1) + log, (x-1) = 3
logy ({x+1)(x-1)) =3

x+1>0 and 2-120 = x>1

Hence, x = 3

Domain:
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LAWS OF EXPONENTS

/|\

Let a and b be real numbers, a#0, b#0, and

m and n be integers.

LAW RULE EXAMPLE NOTES
3 4
1. Product R e am+n Pl s 23+4 * When multiplying
of Powers =t powers with the same
- 128 base, add the exponents.
: m 6
2. Quotient an e e 56-2 * When dividing powers
of Powers as 652 a with the same base,
(a # 0) = 5 subtract the exponents.
= 625
4 2.4
3. Power (am)ﬂ L (32) =53 ® When raising a power
of a Power = 38 to another power,
= [6561 multiply the exponents.
4. Power (ab}n = o bL" (2)(}3 = 2343 * When raising a product
of a Product 5 to a power, raise each
factor to that power.
5. Power (2)" = a” (3_;.()2 = (3x)? * When raising a quotient
of a Quotient b pn 2y 9 (23)2 to a power, raise both
b+ O) e the numerator and
= denominator to that
432 power.
6. Zero a’ = 1 7% = ® Any nonzero number
Exponent (a # 0 o raised to the zero
) (-5) = power is 1.
/. Neﬂaﬁ“e a " = 1 ORI e s * A negative exponent
Exponent an 23 means 'take. thﬁ
(a #£:0) el Pl reciprocal and make
#E(3 the exponent positive.
8. gega‘twe (g)_" L (ﬁ) n (2)"2 = (i) 2 | o Take the reciprocal
xponent. b a 3 2 of the base and make
of a Quotient (a0, b#0) = % the exponent positive.
9 ' L 3
. Fractional an = Yo g - 32 * A fractional exponent

means a root.

(a >0 a #1)

Exponent
e (a>0, n>0) = V64 1
) al’t o %
10. Eq“““tﬂ i S =2 a If 4% = 47, e Tf the bases are equal
of Bases then m = n o H (and not 1), the

exponents must be
equal :




Geometrg Formulas |

VAT A ENG

Rectangie Paraile[ogram Triangie Trapezium Circle

A = bh A = bh A=2bh  A=Z(@@+bh A=mr’ \
|

1. Area

-

2. Volume

&

S L b
Cube Cuboid _ﬁ'ianguiar Prism Cylinder Sphere
Vi V= Lwh V= % bhl V= 7cr2h V=%xr3

B Pgthagoras and _f?igonomefry

c hyp hyp hyp
a Opp OpP opp
6 & | A i
' b adJ ad J adJ |

Pythagoras Theorem Sine Cosine Tf:mgent
dj 0
L sin(@)= 2FE cos(0)= 24 tan() ==t
g I hyp hyp ad]

I AR R R AR AR R RRRRRRRRRRRRRREBRRERRN
Q



Simplifﬂ the -Fouowing surds

| Topic Box: RATIONALIZATION OF SURDS

| (a) _1_ Solution:
| V2 L T . 2
e v
) 2 Solution
V5 ..3_. X .\[._g = 345 = __3i—_.5_ \/
| V5 G i R
() 2 TGl _
B -1 2 Haal . s )

| v3-1 BE e (B =1
‘ 2B 2B B v

I
l

4 =3 1
o e e A S ST
JF+ 42 e R
Givz  i-v2  ()*-(2)?
e . Fo A o
e 5




Solve for the unknown angle in a 'Eriangle,

Topic Box: UNKNOWN ANGLE IN A TRIANGLE

(a) A
In a triangle, the sum of angles = 180°
60° 60° + 50° + x = I80°
o + x = [80°
x = [80" - I10° \/
50& X el o
B C x = 70
R RN e T iy
(b) In a 'l:riansle, the sum of a.nsles= 180
70° x + 70° + 60° = 180°

x + 130° = |80°

> x = 180° - 130° \/
x 60 0
50

S g ¢ e Y e
(C) In a triangle, the sum of angles = 180°
= x + 45° + 65° = 180°

x + 110° = |80°

: x = 180° - lI0° \/
? 65 ;
B 2 c % = 10
A WA R SR
(d) In a triangle, the sum of angles = 180
30° x + 30° + 80° = 180°
x + 110° = 180°
x = 180° - lI0° \/
80° L =p8
YA C e
T A AL S R S R S e e T T
(e) In a triangle, the sum of a.ng[es= 180
x x + 25" + 55° = |80°

x + 80° = 180°

180° - 80° \/
100°

X

B C %
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SOLV'E {:he JCOl[Owinﬂ c[ua.dra.ﬂc eq'uo.ﬁon bﬂ formu’.a mefhod’.

QUADRATIC EQUATION BY FORMULA METHOD

(‘1) x2+5x+6=0

a=l, b=5; =6

b*-4ac = 5°-4(1)(6) = 25 -24 = |

x= -btVbi-4ac _ -5241 _ -5%|
2a 2(1) 2

=/ =5k

=
I
I
I
1
ro
o
=3
=
|
|
|

R S e e e o e e e e e S R Ee R S e e S S R e s s

(b) 2x*=3x-2=0

&= s h=-3 . Ci==2
b~ dac = (-3)*- 4(2)(-2) = 9+ 6 =25

x = -b+ vb*-4ac ¥ -(-3) + V25 _ 325
2a 2.02) %

e R R R e e L P S =

(c) 3% +2x-8=0

qi= 3 Wb =2 == 8

b%- 4ac= 2*-4(3)(-8)=4+96 =100

- b+ Vb*-4ac _ -2% 100 _ -2%10
2a 2(3) 6

-2+10 _ 8 _ 4 ~ 200 . =il2

X= ——===— or Xx= = =-2

6 6 3 6 6

—m e e — e — ——— — — ———— — — — — — —— — o — mmmmm i — — — — — —

(d) bx*-4x-3=0

&= 4y bi==%, c==3
b* - hac = (~4) - 4(4)(-3) = 16 + 48 = 64
-bt Vb -4ac _ -(-4)tV6k . 428

x = =
2a 2 (4) 8
:M_i&- :i or x:ﬂ: i:—
8 8 2 8 8
x= 3/a or x= -lfs

— " s wm e m amm mm am e e e S A e e e e e e e em e e e me m m m —

(6) 5x*+Fx+1=0

a.=5, b'—"?, =
b*- 4ac = 77— 4(5)(1) = 49-20 = 29
_ —bt+b*-4ac _ -1+v29 _ -3:J29

x = =
2a 2(5) 10
T2 e R e
|0 10
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Simplifﬂ the fo[lowfng algebraic fracffons,

SIMPLIFICATION OF ALGEBRAIC FRACTIONS

(a) i RS )
x*-3x xt=3x x (x-3)
& X £3 \/
x
(b)  Ja+s = Ixté = 2(x#3)
x*+3x x®+3x x (x+3)
= ) v
x
(c) x -4x L E e e
x*-16 x*-16 (x-4)(x+4) \/
- X
x+4
(d) x'+5x+6 ; x"+5x+6 1 o (xral(xrd)
x*+3x+2 x*+3x+2 (x+1) (x+2) \/
=)
oG
bl e 3% -ix—  Exi(x)
6224 6x*-24 6 (x*-4)
= o) = x \/
6 (x-2)(x+2) 2 (x+2)




IMPORTANT MATHEMATICAL VALUES

———i

EXAM SHORTCUT TABLES —=

% These values are very useful in calculations, approximations and problem solving.

S.No. | VALUE / CONSTANT | SYMBOL | VALUE (Approx.) NOTES / USE
1. Pi (Circle Constant) T 3.1415926535 Used in area, circumference,
= 3.1416 of circle, sphere, etc.
) Eoliis iNhnilien e 2.718281828 Used in caleulus, Losa.rl'.ﬂ'tms,
= 2.71828 exponenﬁal 3r‘owﬂ1, etc.
3 Galder, Ratic CP ( ]“) 1.618033988% APPEGJ‘S tn geome.‘i:rﬁ, desiﬂn,
P = 1.618 Fibonacei series, etc.
4 Squx;u'e Root cf 2 ﬁ 1.414213562 Used in Pﬂtha.som.s theorem,
= 1.4142 diagonals of squares, etc.
5. Squﬂ.r‘e. Root of 3 J3 1.¥32050808 Used in equilateral ’crl'.angles,
=~ 1.7321 trigonometry, etc.
6. Sclua.re Root OJC 5 JE 2.236067977F Used in geometry, distances,
= 2.2361 di.a.gomls, ete.
- Square Root of 10 J10 3.162277660 Used in 3D geometry,
=~ 3.1623 distances, etc.
8. 8 o 0.707106781 Used in trigonometry (45°),
V2 Va2 = 0.70%F1 normalization, etc.
q. Degree to Radian IG 0.0174532925 Multiply degrees by this
180 = 0.01745 to convert into radians.
10. Rad o De.gree 180 57.295%7951 Mulﬂpl.g radions by this
7T ~ 57.296 to convert into deﬂrees_
11. Natural Log of 2 ln 2 0.693147181 Used in logarithms
= 0.6931 and caleulus.
12. Kkl Log °:F 10 ln 10 2.302585093 Used in Loso.ri.‘thms,
= 2.3026 scientific calculations.
130 Common Los of e losme 0.434294482 Cha‘“ﬂ"' of base in
x 0.4343 Loga.rii‘.h.m.s.
14. Sine of 30° sin 30° 0.5 Basic trigonometric value.
15 Cosine of 60° cos 60° 0.5 Basic ‘Eri.sonometri,c. value
16. e 45° ° 0.707106781 =
e i ~ 0.7071 = A
! o o 0.7F07106%81
17. | Cosine of 45 cos 45 L -5
18. i 60° : 0.866025404 Es
e o Ha ~ 0.8660 = /3/2
19. st 30° 30 0.866025404 =
s lof = ~ 0.8660 = V3/2
2. A 5 0.318309886 Used in shorteut
T ™ ~ 0.3183 calculations.
QUICK TIPS

¥ Learn these values for fast calculation.

* Use approxima.ﬁons as per the required accuracy.

% These values are useful in every area of Mathematics.
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Find the volume of the following cubes and cuboids

(a)

e T e T e e e Y et T e B 1 ey E e s S s S e [ s T e S e A s S e T S S 1 s, e S e |t o sy

Topic Box: VOLUME OF CUBES AND CUBOIDS

Solution:

Volume of a cube

Solution:
Volume of a cuboid

n n I
o O O
b (8% ]
o~

x

O~

n
ho
o~
o
3

(3
.

=Lxwxh
= ‘?x5x4-

= 180 cm? \/

= e mmm mmm mmm e e e mmm e mmm e e e e e S e e e e o S m—— mm— o —— o —= =

Solution:

Volume of a cube

I Il ]

— e o o o e o e e o e mmm e = e e e s e s mm e e e e e e e e

Solution:
Volume of a cuboid

_— e — = e e e e e e e e e e— —m e —m e e e e e e — e —— e = e = e

6 cm
6cm
6cm
4cm
5em
9cm
8cm
8cm
8cm
b6cm
Bch gor
10ecm
10cm
10cm

Volume of a cube =

11 1

10x10x |0
1000 cm? \/
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= width are the sides (1=~ 3.14)
.
AREA =S ikelameintipficpacelinsides Lo b e 00 B0 o
o a two-dimensional shape.
[ SQUARE : RECTANGLE | TRIANGLE ’ PARALLELOGRAM
I S | .E | |
l i' i |
il s £ A | ”
F i : |
| S | L '[ b i I
|[ A= s? o [A=dxw | A= bh | A = bh
|
| where s = side | where £ = le.ng‘l:h I where b = base : where b = base
| } W= width | h = height | h = height
: s _.-FR;P‘EZ:E)E)'— J CIRCLE : SECTOR (of a circle)
bi 1
| I I
[ \ I |
| ! I [
I bz | |
1 |
 |A=z (bt b:)h | A=mr? : =52 mr?
| where b;, b, = bases I where r = radius i where & = central
l\ h = heish‘t E (1t = 3.14) f angia in degree.s
VOLUME | — the amount of space inside
a three-dimensional solid.
RECTANGULAR : CUBE ! CYLINDER SPHERE
PRISM I | I e :
] I I5 I |
| o ) b _
£ | S |
V=£Wh | st v=7fr2h : V:%Tcr3
where f = I.e'ngth where s = side . where r‘:- ro.z.ii.u.s : P e S
Lt : witliﬂ’l | h = hELgl"Lt I ('TC = 3'14}

-

PERIMETER, AREA

AND VOLUME

c

PERIMETER | — the total distance around
the outside of a shape.
SQUARE RECTANGLE : TRIANGLE CIRCLE

S J) |
t
S S w W E
1 |
|
|
|

I

|

|

|

|

|

[

S |
|

|

|

h [
where. 5= side [
|

|

where £ = length

w

here a, b, c

5O

W

(1t~ 3.14)




BASIC TRIGONOMETRIC RATIOS

Ih o right i:riangle, the trigonometric ratios relate the measures

of the acute angﬂes to the iengf:hs of the .sides.
Let A ABC be a right f;riangic

Er anﬂ[e A hypoﬁe.mse.
OP i site side = BC oPPosife /
Atﬁamt side = AC s of
Hypotenuse = AB /B
For a.ngf.e. B: ' '—I .
e -0 C opposite B
gl e = side of ZA
Hypofe.ru.se. = AB
The six “trigonamei:ric ratios :
ite side A BC . _ opposite side of ZB _ AC
o AB = L hypotenuse AB
hypote.mtsg
A =adja.ceni:sia[e.of£.4=£ e =adjacmft:r'msedeof45=%
hgpo{:enu.se, AB hypo e
T opposite side of ZA _  BC ton B| = opposite SI.T.GLC. of ZB _ AC
:l " adjacent side of LA AC adjacent side of 2B BC
EXampies . P
4. In A PGR, right-angled at Q. i sin P = 2% snR = %
PQ = 7, QR = 24, PR =25 7 e P pies ol
! . : e L 25 25
Fmdﬂ’:;;xfngomm ¢ ratios o O R mp=27‘+_ ‘ta.nR=%
parange b 24
in X = 12 in Z= 1
2. In A XYZ, right-angled at Y. A sin X = 2 sin Z = L
XY=‘3,YZ=12,XZ=15 g 15 cgsxziis_ mz,%
Find the six irigonomefric. ratios by iy
of angle X. y 12 Z 9 12
inM = 15 ih0 = 8
3 I. A MNO, right-angled st N. " sinM = 22 . z
MN=8,NO“.15,MO=1? 8 i? cgsM:I%. CGSO:%
Find the six trigonametric rofies | A= 4B hn0n L
of angl& M. N 15 0 8




NUMBER SYSTEM

I mportant Numbers :

@)W upal rombers —s 4,0, 3, 4. 5, 6N
@l b s e 6 g

(B O Wumlors, =i, 5 5w, A

I e s 0. 10 345

@ Integer nimbers =3 Lo =gl e 0l = Ly 4 S0 g
@) P ubors — 4, 3 50 7 1

@, Composite numbers — 4, 6, 8, 9, 10, 12, ...

Co-Prime numbers — (5,%), (2,3), (8,15)
@ Rational numbers — 0, L o "%; St T

Trrational numbers — T, V2, V3, V5, J#

@ Real numbers = Rational + Irmﬁional
Examples: 2, -5, 0, 2 o Gt
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Other Imporfa.nt Value :

Smallest Numbers :

e Smallest prime number = 2

o T (Pi) ~ %2. or 3.14159

° allest even prime number = 2

Small
o Smallest t composite number = 4
e Smallest whole number = 0
Smal

o Smallest natural number = 1




CIRCLE FORMULAS

@ Circle :
rCLr‘cumfere.nce (C) = Ar wheread
= wLS
Area (A) = =
@ C}IOJ"Q" s
“ Lengfh a_f chord AB = 2
< e Ferpendwuia distance
G i i from. centre to the chord,

@ Ar‘ﬂ Ctrcle

{Lengﬂz of arc AB=3—6—O-><Q,JU

@ Sector qf a Circle :A

(- I-_- . o _‘\

: Area cf sejmenft = Area of sector
> _ Area of AAOB
5 A B =£p;xnrz—%rzsin6‘

- . g i
o @ Rinﬂ (Annulus):

5 b

@ Ta.ngent to a Circle :

}_erﬁfh of f;a.nﬂe.nt PA = OA*-r*
@ (0P L PA)
N > A

=3
—3
=
= _ P
=
=3

R = outer radius

r = inner radius

OA = distance from
centre 0 to external
point A

r = radius

Important Points :
% The Pcrpendtcufar from the centre of a circle to a chord bisects the chord.
'ﬁ' Egual chords of a circle are equidistant from the centre.

le subtended b an arc at the centre is double the le
subfe% by the sa,me. arc at any Pomf on the remzu.nmg P:;? qf

the circle. :




SEEC [k FROUDHCTS

Speciat Proa’,ucfs are produci'.s of two binomials that follow speciaf. Paifems.
These formulas help us muiﬁpiy binomials quickﬂy.

FORMULA EXAMPLE
1| SQUARE OF A BINOMIAL Example 1:  (x +3)
The square of a binomial is: (x+3)° = x* + 2(x)(3) + 3°
(a + b)* = a* + 2ab + b* = % ruex
and Example 2:  (2x - 5)°
A AL B (2x-5)> = (2x)* - 2(2x)(5) + 5°
= 4x® = 20x + 25
2| PRODUCT OF SUM AND DIFFERENCE Example 1:  (x+ 4)(x - 4)
OF TWO TERMS el s g
The product of the sum and the difference L

of two terms is:

Example 2: (3a+2)(3a-2)
(a+b)(a-b) = a* - b? LT

(3a+2)Ba~2) = (Ba)f = 2%
= 9a* - 4
. 3
3| SuM (OR DIFFERENCE) OF CUBES Example 1:  x* + 8
3 3
The sum of two cubes is: %ok 8= D

= (x+2)(x*-2x+2%)

e 25 e
a’+b” = (a+b)(a b+ b%) Lo

and

Example 2: 27a° - 1
The difference, of two cubes is: 2R s

Jia = (3o il
(Ba= 1) ((3a) % (Ba)(1) £ 15
(3a =1) (9a* + 3a + 1)

1

aSi=b3 = (a=blla® 4+ ab +b%)

1l

Il

4] SuM (OR DIFFERENCE) OF FOURTH POWERS | Example 1: x* + 16
The sum of two fourth powers is: il
a4+b4=(a2+~fz—ab+bz)(a2~~ﬁab+bz) = (x2+2~ﬁx+4) (x2-2ﬁx+4)
and Example 2. 81x* — 164*
The difference of two fourth powers is: 81x4—1634 i (3x)4 ) (23)4

I

at= bt (a*=b)(af b

((3%)* = (29)") ((3x)" + (249)")
(9a® - 4y*) (9x" + 4y°)

1

REMEMBER: These formuias work on[g when the expressions are in the exact farm shown.,
Make sure to idenﬁfy the pattern before a.p!oiyin.g the formula.




