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TMUA flashcards. Print double-sided! For more free resources, see www.maths.ox.ac.uk/r/tmua

Geometric series
a(l—r")

- if r#1.

sin(90° — x)

Sum to infinity of a
geometric sequence, equals

a

if |r| <1,
1 —r

diverges otherwise.

cos(90° — x)

Arithmetic series

g(2a+(n—1)d)
sin(—x) 1 — sin?z
cos(—x) 1 — cos?z




Circle with centre
(a,b) and radius r

mimy = —1
Same gradient
mi = mo

The line through
(x1, y1) with gradient m
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The distance between
(z1,y1) and (22, 42)
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(@ =+ (y— b2 =1

—absin 6
2

The lines
Yy =mix +
and

Y = MoX + C

are perpendicular

Cosine rule

& =a’+b° — 2abcos b

and we want ¢

(] (]
The lines * °

y=mt+a Sine rule

and sinf) sing
c b
Y = Mok + C

are parallel . .
] ]

y=m(zr—1x1)+y1

V(@ — 212+ (2 — 1)




Graph of
b = a°
y=f(z+a)
[ J
([ J
Graph of
axa—l
y = flaz)
.
Split the domain into
Graph of equal-width sections.
Represent the area
Yy = f (CLSE + b) with trapeziums.
Add their areas.

The line with gradient f’(a)
(am)n and value f(a) at x = a;

y=[f(a)(z—a)+ f(a)
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f'(a)
<Cbm) (a’n> and value f(a) at = = q;

The line with gradient

(x —a)

YT T )

+ f(a)
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log,b = c

Translation by a units in
the negative direction
parallel to the x-axis

1
Stretch by a factor of —

parallel to the x-axis

Trapezium Rule

Translation by b units in
the negative direction
parallel to the x-axis and
then a stretch by a factor

of — parallel to the x-axis
a

Tangent toy = f(x) at

r =a

Normaltoy = f(z)at

r =aqa

m-+n
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Area between y = f(x), the
x-axis, r = a,and x = b7

\ a b @

The second difference

(xn—l—l - xn) - (xn - In—l)

1S constant

If and only if

b> — dac > 0

Factor Theorem

x4+ y)" p(x) = (r —a)q(z)
( y> for some polynomial g(x)
2] plx) = (x — a)’q(z)

for some polynomial g(x)

Prime number, p

Remainder Theorem

plx) = (z —a)g(z) +r

for some polynomial g(x)
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xn, 1s a quadratic
sequence

—/abf(:z:)dx

When does

ar’ +br+c=0

have exactly two
real solutions?

f(x)+c

for some constant ¢

The polynomial p(x)
hasarootatz = a

The polynomial p(z) has
arepeated root at x = a

[fx > 0, then |z| = x.
Ifx < 0, then |z| = —=.

The polynomial p(z) has
valuer whenz = a

The only factors
of p are 1 and p.
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Complete the square

log,, (ajn) b\’ b*
a (CE -+ %) + Cc — 1
Difference of
log,, (xy) two squares
(@ —b)(a + b)
2
10ga% (f(z))” =0
forall x.
Length? : :

First solve f/(x) = 0

Look for turning points
and check f”(x), or try

to complete the square.

Also, check the
ends of the range.
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Another
way to write nlog,
ax® + br + ¢
2 2
a” — b log, = + log, vy
Inequality “log, f(x)
for (f(x))? S
Turning 0
int of
point of f(z) (using radians)
1
Maximum —120
of afunction 2
(using radians)




>+ +cx+dy+e=0 — cos
Solve f(x) = g(x). sin 0
cos(6 + 360°) :
tan 6
([ J n! [ J
I(m — 7)!
sin(6 + 360°) rin =)
where

Jqnl=nx---x2x1,
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tan(6 + 180°) a=kb
for somereal
number k
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The equation of a circle...

cos(180° — 0) (er5) + (sg) =55
... provided CZQ + dZQ —e>0
' Consider )
sketching
sin(180° — 0) y = f(x)
and
oy = glx).
tan(90° — 0) cos 0
" sin 6
r
Non-zero vectors
a aﬂd b tan 0
are parallel
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If you can
differentiate it, check that

fi(z) >0

If you can
differentiate it, check that

f(z) <0

Translation by a units in
the positive direction
parallel to the y-axis

Stretch by a factor of a
parallel to the y-axis

QLIO|R B

/abf(m)dm
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f(x)isastrictly
increasing function

Equal lengths

f(x)isastrictly
decreasing function

B

Graph of
y = flz)+a

Equal angles

&

Graph of
y=af(z)

Opposite angles add to 180°.

.

Area between y = f(x), the
x-axis, x = a,and x = b?

Equal angles.

S




