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Learn these by heart before the exam. °

Algebra and functions

b2 — dac > 0 two real roots, = 0 one repeated root, < 0

) 53] =
:—b:t\/b2—4ac SRSt
2a

Factor and remainder theorem [ 5440z if
f(a) =0 then (z — a) is a factor; dividing f(z) by
(z — a) leaves remainder f(a)

none

|z <a <= —a<z<a 40
log, = + log, y = log, (zy) XIEL

log, 2% = klog, z, a® =e*™% solve a* = b by taking

logs of both sides

Sequences and binomial

up =a+(n—-1)d, S,=52a+(n-1)d) iy
1 n
Up =ar™t S, = all =r") E & el
1—7r
Soo = 1 |r] <1 sum to infinity, converges only
—r
when |r| <1
(a+b)"=>r o (M)a" " — A
I+z)"=14+nzx+ %:EQ + n any rational; valid
for |z| < 1
Trigonometry
sin?0 + cos? 0 = 1 —lELR
1+ tan?f =sec?, 14 cot?f = csc?h
sin 260 = 2sin f cos
cos20 =2cos?f —1=1—2sin%0
asinf +bcosf = Rsin(0 + o) R = Va? + b2,
tana =b/a
arc s =716, area= %729 0 in radians I
Differentiation and integration
d n n—1 *
T (") = nz S%
d k k d 1
%(6 “’)zk‘e x’ %(lniﬂ)_z
d
d—(sin x) =cosz, —(cosz) = —sinz, —(tanz) =
x
sec? x
product: (uv) = u'v + uv’ Fe AL
) uw'v — uv )
quotient: (%)/ =g T
dy dy du
hain: — = —~ - — g E N
chain: —> = - - IR
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Stationary point where % =0; de > 0 minimum, < 0
maximum.
n+1
z"dr = +c, n#-1 )
J n+1 7 P

[Ldz=Inlz|+e,
Area = f:ydaj,

volume of revolution about the z-axis

[efdr = fek + ¢

b
V=mn f y?dz area under a curve;
a ;

Trapezium rule £

[Pyde = blyo+2(y1 + - + Y1) + yn), h = 2

n

Vectors and numerical methods

[a = v#? +y? + 22 1
= |a||b| cosf = 0 when the vectors are
perpendicular AR

r =a-+td vector equation of a line through a, direction d
f(xn)
f'(@n)

Newton-Raphson 4-1iij}: x4 =z, —
iterate to a root

A sign change of f(x) over |a,b] (continuous) locates
a root between them.

Mechanics

=ut + %atQ, v? =u? 4 2as constant
ST A

F = ma resultant force; resolve forces along and

v=u-+at, s
acceleration (suvat) only

perpendicular to motion

F < uR friction; F = uR at the point of slipping EE# /)
P = Fv power = force x velocity (driving force) I
W = Fdcosf, Ej= %va, E, = mgh
work-energy: work done = change in kinetic energy
Projectile: horizontal velocity constant; vertical
acceleration = —g (9.8 m/s?).
Statistics
2
x x ,
T = ZT 0% = Zn -7’ 1 507 2
P(AUB)=P(A)+ P(B)— P(ANB) i E)INN
P(ANB)=P(A)P(B| A) independent when
P(ANnB)=P(A)P(B)
X ~B(n,p): P(X=r)=(")p"(1=p)"" mean np.
variance np(1 — p) i)
X
X ~N(u,0%): Z = standardise, then read ®(z)
g
from tables IEZS5

Normal approzimates B(n,p) when n large, np > 5
and n(1 —p) > 5 (use a continuity correction).
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