- Functions and qraphs and quoadrvatic equations

turning— /(\
/- point

w°t2 -2x* 42
0>0 a0
b*-4ac <0
L> above:

- coefticient of x2 50

= min.value is positive
L> below:

- coefficient of x*<0

= min. value is negative

nature of roots:

b*-%ac 20 real roofs

b*-%ac >0 2 real and distinet roots
b*-%ac <0 non-real roofs

b -4ac =0 2 real and equal roots

intersection:

b*-4ac 20 line cuts curve at 2 distinot voots

b* -%ac =0 line cutc curve at | point (tangent to curve)
b*-yac <0 line does not intersect curve

~> think it as it it is pointing owtwards !

tp-s) cpt) (G _IA,U{.
-2
(p-b)(pm@ 41@(',_

think it as it is facing inside | pointing inside

.Surd
lowt : Jab = J& xJ&
law2: [& ==_J"¢'E+JS

laws: Ja xJa = a
law 4:mfa t nfa = CmEnlja

mﬁonalising denominators:

I n_xJa

" Ja xJa
xJa-b

2. Jate XJa-b



3. Polynomials awd partial fractions
dividend = divisov x quotient t remainder

e-9. long division
2 43x -3
Y-t [8x9+1023-13x> +0x +2
-(8xY4- 223 $2x2) | |

12x3-152% +0x
-(12x3- 322 $3x
-1t -3xt2

= (12K +3x-3)
-bx t9

S8t £ 1003 - 132 42 = (4t 41) (2rd $32-3) ~bxt§
cubic expressions:

a3tb3 = (ath) (a>- ab +b?)

a’-b3= (a-b)Cattabtb?)

portial fractions :

eo. 2xts A , B 2xt 43 - A ;. 8 4+t
9 XTrxoim C xty | x-3 At = x2 |zt

A -] =
- = es P Taos ik = A , BaiC

Br2)(3ty) ~ 3x-2 xity

note. if numerator’s nighest power > denowinator’s highest
power, do long division!

4. Exponential and logarithmic equations

2%=3
xzl09,3 190° = blga
Ing = logee
9o + 19b =19 Cav) s |
10000 = )
190 -1g0 = 19(%)  todai o
Nz logyc change olt bagc-.
p*=¢C |0gab = ﬁ

9. Binomial Theorem

gcneml term:
Trar = (%) (a™") (b")

term independent of x:
xlt-;v < ‘o
1-3r =0
3r=18
r=»o

b. Coovdinate Greometry

Iength of line:J(ya -y0)* + (2, - 2x)*

midpoint: (

X, tX2 Y f';)
2 ’ 2

note: b bisector cuts through midpoint
paraliel lines = same gradient

area of quadrilateras: [3ay34
(anti - clockwise) ‘| N ’x; I

red subtract blue!



7. Circes
standard form: (x-a)* ¢ (y-p)* =r?

centre : Ca,b)
radius: r

general formuia: xtty® t29x t2fy te=0
centve: (-9,-)
radins:J9* +f2-¢

3. Trigonometric tunctions, trigonometric identities and eguations

sin + sint
cos- ¢ | g Cost 30°  45° s0°
tan- tant sin 2 B B
Sin- sin -
cos- T ¢ cos+ cos B, 8B, ',
f“n* *“H-

ton /3 1 i

Yz asinbx tc/acosbx tc/ atanbx t¢

peviod= 222 [35  wox. value= aic
?_:nplifudc za min- value = -atc
always
positive
ind tri tric _identities
tand - :,’;‘ silnw t cos?a = |

| + tan*d = sectq

_ ¢
01 I + cos*@ = cosec*®

cotd = Fand ° Sin@

cosec® = sing double amnale form

sSin2A= 2sinAcosA

secd = torg

sin €20°-Q) = cos@

c0s C90°-Q) = sind

tan C90°-4) = cote

R-

asin ¢ bcosd Rsin(@tx)
acos® t bsin® = Rcos (AFo)

where ton o

=% ond R:- o

COs 20 = COSt A -sinA
=2c0s*A- |
= |-28in2A
lhh!
tan2A = I- tom*A

addition formula:
sincatb) = sinacosbt cosasinb
cosCatb) = Cosacosh T sinasmb

tan Cathb) = fana ttanb
IFtanatand




9. pifterentiation

= (k)z0

power rule: Chain rule: o

e.g. x‘oq e-9. E (4x*-3)
=20 = q(4xt-3)(8x)

procuct rule:
E (x2-2)(6-x)*

<[ (b-2 ¢ Cx3-2)] + (3x2) (6-2)"
=-4 (b-x.)"(z’-z) $ Ox*)e-x)*
= Cb-x )2 [-40x2-2) t (3x2)(6-x)]
= (b-%)°[-4 x3 £8 ¢ I182>-3x3]
= (6-%)3[-7x3 t 18x* 8]

notient rule:
keep bottom, differentiate top!

F=sing = cosz. F= sin"x = nsin"" x cosx,
3= Cosx = -sinx § cos"x =-ncos" xsink
Ztanx = seciz 4 +au"x =nton"'xsec’x
dx etz e® o= Inez %
v 13 e""” el = o = AL
a" e i [P ac""" fi = nCaxtb) = EET.,

10. Tangents and normal
9rad. of tangent = 5‘1
9grad. of normal=-! ':'gd;‘{
stat.pt. , 9L =0

d&

dxt 20, min. value

d*y

ey = <0, max. valué

1. Inteqration

Jf(z) dx = Flz) tc Sk $(x)dx = K[flx)dx
Ja"dx = B re Jitn) X gtxrdy = fftxldx L fgcx)dx
[x%dx = xtc §(axtp)dx = Lc:‘:},— +
Jcos 2 dx = sinx t¢ § cos caxtb)dx = & sin Caxtb) tc
Jsinx dx = -cosx tc [sinCaxth)dx =-% Cos Caxth)tC
Jsectx dx = tana tc J sec® Caxth)dn = & tan Coax th) ¢
je* dx = e* tc J-k dx = mMxte

Se0ttPax = 4 e®%* P e [ T 3T dre W InCarth) 1
dr= m[f(=x)]tc
§o s = ren ] Vroy

big number on top!

12. Kinematies ” o
/V:d_t\ /a:ir\
displacement,s velocity, v accelevation,a

\_/\/

s=Jv ap V=fa ap

initial, t=0
instanfancously ot rest, v=0
at fixed peoint,s=0

Mmax. or min- displacement, V=0
Max. or min. Veloeity ,@=0



13. Plane Geometry

alternate segment theorem:

A 8 LBAD = LBDY
LABD =L ADX
(s in olt- seqment theorem)
X P Y
midpoint theorem:
A X prove they are similar As,
2 if not specified!
y v



