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Prior learning

Parallelogram A = bh (b base, h height)

Triangle A= %(bh) (b base, h height)
Trapezoid A= %(a + b)h (a, b parallel sides, h height)
Circle A = 7tr? (r radius)

Circumference  C = 27r (r radius)

Cuboid V = lwh (I length, w width, h height)
Cylinder V = 7r2h (r radius, h height)
Prism V = Ah (A area of cross-section, h height)

Cylinder, curved 4 27trh (r radius, h height)

surface
Distance (2D) (1 —=x2)2 + (yy —2)?
X1+x N +YZ>
2 72

Topic 1: Number and algebra

Midpoint (2D) <

1.2 Arithmetic:

nth term U =ty + (n = 1)d

%(2141 +(n=1d); S,= g(ul +u,)

Arithmetic: sum S,
13 metric: —
Geometric: P——

nth term n
w (-1 _ wy(1-r")
r—1 ~—  1-r ~

1

Geometric: sum S, =

r#1
1.4 Compound interest

Fv=pvx(1+ )"

-1+ )
100k

FV future value, PV present value, n number of years, k compounding

periods per year, r% nominal annual rate of interest
1.5 Exponents,
logs
1.7 Exponents, logs

log, xy = log, x +log y

a*=b < x=log b, a>0,b>0,a#1

log, ; =log, x —log, y

log, x
log, x™ = mlog, x log x = i
og, a
1.8 Geometric: _ W
infinite sum Seo = 1-r’ Il <1

1.9 Binomial theorem

(a+b)*=a"+"Cia@" b+ -+ +"C,a"'b" + -+- + b"

n!
n = ——
"l (n—=r)!
Em1.10 ne = n!
Combinations "ol =)
n!

D)

z=a+bi

EM Permutations "P,

[EM1.12 Complex
numbers
l;Bfgg\l’]ar, z=r(cos@ +isinB) = rel = rcis@
[EM 114 De Moivre's theorem

[F(cos 6 +isin6)]" = r"(cos nf + isin nd) = r"e"® = r"cis nd

Topic 2: Functions

21Straightline y = mx+¢; ax+by+d=0; y—y =mx—x)

Y2=n
) m=
Gradient X —x
2.6 Axis of symmetry
. b
f(x) = ax? + bx + ¢ = axis of symmetryx = ——

2a

2.7 Quadratic formula

—b+ b2 — dac
ax?+bx+c=0= x= 24
Discriminant A = b? — 4ac
2.9 Exp and log functions

@ =¢"% log ¢ =x=d"%%, a,x>0,a#1
[EM 2.12 Roots of (=1)"aq

n - um = e
2ymgar =0 n

a#0

—Qp—1 .

product =

Topic 8: Geometry and trigonometry

31Distance (3D) d =/ (x —x2)2 + (1 —2)2 + (21 — 22)2
Midpoint (3D) (xl 42-x2’ N ;yz, a ;ZZ)

Right pyramid V= §Ah (A area of the base, h height)

Right cone V= %ﬂrzh (r radius, h height)

Cone, curved

surface A = 7rrl (r radius, [ slant height)

Sphere volume V = gn'r3 (r radius)

Sphere surface A = 47rr? (r radius)
a b 4

3.2Si I = —=
ineruie sinA sinB  sinC
2012 _ 2
Cosine rule ¢ =a?+b*—2abcosC; cosC = %
Triangle A= %ab sinC

3.4 Arc length 1 = rB (r radius, 6 angle in radians)

1
Sector area A= Erze (r radius, 6 angle in radians)

3.5 Tangent
o0s O

3.6 Pythagorean ¢os2@ + sin?6 = 1

Double angle sin 26 = 2sin 0 cos 6

Em3.9 _ 1 -
Reciprocal sect = cos O cosec§ = sin 6

[mPythagorean 1 4 tan?6 =sec?® 1+ cot? 6 = cosec? &
sin(A + B) = sinA cos B + cos Asin B

r?poound cos(A £ B) = cos A cos B ¥ sinAsin B
angle +B) = tanA * tan B

tan(4 £ B) 1FtanAtanB
[mDouble angle, 2tan@

tan26 = ————
tan 1—tan?0

[m3.12 3 i2. (1
Magnitude [v] =4/ Vi + v} + v wherev = 52
[EM 3.13 Scalar product
v Wl
V- w =viwy + VW, + 3wz where v = <V2 ), w= (‘fz)
v3 w3
v-w= |v||w| cos 6 (6 angle between v and w)
VW + VW, + V3w
M Angle cos@ = WL F VaWs + V3w
between vectors |v]|w|
[EM 3.14 Line:
vector
[MLine: _ _ _
parametric x=xg+Al, y=yo+adm, z=2zo+An
[MLine: X=X _Y=Yo _2=%
Cartesian 1 m n

VW3 — V3w, vy wy
VX W =|Vv3w; — Vw3 wherev:("z),w=(“’z
V3

W3
1wz — Vo

r=a+Ab

I 3.16 Vector
product

v X w| = |v||w]|sin 6 (6 angle between v and w)
[ Parallelogram A = |v X w]| (v, w two adjacent sides)

3.17 Plane:

vector r=a+Ab+ uc
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€026 = cos? 6 —sin®6 = 2cos>6 —1=1—2sin’8

[IMPlane: normal r-n=a-n

XM Plane:
Cartesian

Topic 4: Statistics and probability

ax+by+cz=d

4.2 Interquartile

range IR=0Qs -
k
) =1 S
4.3 Mean % %= #, where n = Ef:lfi
. n(A)
4.5 Probability  P(A) =
robability (A) n(0)

Complementary P(A) +P(4') =1

4.6 Combined  P(AUB) = P(A) + P(B) — P(AN B)
Mutually —
exclusive P(AUB) = P(4) + P(B)
P(ANB
Conditional P(A|B) = %
Independent P(A N B) = P(A)P(B)

4.7 Expected

value (discrete) EX) = ZXP(X =x)

4.8 Bi ial
X By EBCGO=np  Var(X)=np(1-p)
412 x—u
Standardized zZ=
normal g
[ZM 4.13 Bayes' theorem
P(B)P(A | B)
P(B|A) =
(B14) P(B)P(A | B) + P(B')P(A | B')
DB, [ A) = P(B)P(A | B)
' P(B1)P(A | By) + P(B,)P(A | By) + P(B3)P(A | Bs)
. k k
[ 414 Variance Zl:lfi(x‘. — u? Zi:lf‘xiz N
o? o= = — M
n n

[EM Standard
deviation o=

[EM Linear transformation
E(aX +b) =aE(X) + b
[EM Expected L]
value E(X):/,L:/ xf(x)dx
—00

(continuous)
[EM Variance

Var(aX + b) = a? Var(X)

Var(X) = E(X — )% = B(X?) — [E(X)]?
M Variance (discrete)

Var(X) = Y (x — u)?P(X =x) = ), x*P(X = x) — u?
I Variance (continuous)

va) = [ - pprean= [ e e
Topic 5: Calculus

EV.IS Derivative of f)=x" = f'(x) = =1

+1
5.5 Integral of x™ /x"dx =

xYl
n+1

+C, n#-1

b
Area, f(x) > 0 A=/ ydx

5.6 Derivative of
sinx

Derivative of
CosXx

Derivative of ¥ f(x) =¥ = f/(x) = ¢*

f(x) =sinx = f'(x) = cosx

f(x) =cosx = f'(x) = —sinx

Derivative of Inx f(x) =Ilnx = f'(x) = ch

y = g(u), where u = f(x) = b _dy o du

Chain rul ==
ain rule P duxd.x

Product rule y=u => g—i = ug_; +v%
vdu udu
Quotient rule _u dy _ "dx T Tdx
Y=3 = dx ~ v2
_dv _d%s

5.9 Acceleration g = — = —
dt — de2

f
distance:f [v(e)| dt
t

1

Distance
travelled

t
Displacement  displacement = / v(t)dt
I
1 .
—dx=In|x|+C sinxdx = —cosx + C
5.10 Standard x

integrals

/cosxdx:sinx+C fe"dx:e"+C

b
511 Area to —
x-axis A= / Il dx
a
[ 5.12 First _ dy _ o ([ +R) —f(x)
principles y=1@) = dax =11t = }‘%(T
Em5.15 f(x) =tanx = f'(x) = sec?x
Derivatives f(x) =secx = f'(x) =secxtanx
— f(x) = cosecx = f'(x) = — cosecxcotx
D

erivatives f(x) = cotx = f'(x) = —cosec®x

f(x) =a" = f'(x) = a*(Ina)
[EM Derivatives _ rrn 1

f&) =log,x = f'(x) = YIna

f(x) = arcsinx = f'(x) = 1

V1-—x2
1
[EM Derivatives  f(x) = arccosx = f/(x) = ———
V1-—x2
1
—_ ! p—
f(x) = arctanx = f'(x) = T

fa"dx: La"+C
Ina

1 1
[ Standard ——— dx = = arctan ()—c) +C
integrals a? 4 x2 a a

1 . (X
/\/ﬁdx—arcsm(z)+c, x| < a

5.6 Integration by parts

dv du
fuadx—uv—/vadx or /udu-uv—/vdu

b
517 Area to
y-axis A= f x| dy

a

b b
M Volume of
r-evolution V= my*dx or V =f mx dy

a

a
5.18 Euler's method

Vi1 =Yn + WX f(XY0);  Xpi1 = X, + h (h constant step length)
[ Integrating
factor, e P()dx
Y+ Py = Q(x)

i 2

B e M ) = £(0) 4 x£1(0) + X7 (O) + ..

[EM Maclaurin: special

2 2 3
x X X

e"—1+x+2—!+... 1n(1+x)—x—7+?—...

XX =1 X2 x*

s1nx_x—§+§—... cosx = _i+ﬁ_
3 X

arctanx =x — — + — —

3 5
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