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TMUA Mathematics Formulae and Calculator Free Practice

In A-level Maths, you can use a calculator and formula booklet. Neither is available in the TMUA. This checklist
covers formulas and calculations you might otherwise rely on those tools for. Each topic includes a reminder and a
practice question.

Section 1 Algebra and exact calculations

1 Quadratic formula

—btVvbZ-4ac
2a

Recall x = for ax? + bx + ¢ = 0 with a # 0.

Solve 3x% — 7x — 6 = 0 exactly.

2 Discriminant

Use A = b? — 4ac: positive means two distinct real roots, zero means one repeated root, and negative means no real
roots.

Find k such that x2 — 6x + k = 0 has exactly one real root.

3 Quadratic inequalities

Find the roots and use the sign or shape of the quadratic; check the endpoints.

Solve 2x% —5x —3 < 0.

4 Simultaneous equations by elimination

Choose a multiple of one equation so a variable cancels on adding or subtracting.

Solve 2x + 3y = 11 and x — y = 3 by elimination.

5 Simultaneous equations by substitution

Substitute one equation into the other, solve the resulting equation, then recover both coordinates.

Find every intersection of y = x + 1 and y = x? — 3x + 1.

6 Factorable cubic equations

Try a simple rational root, factor out the corresponding linear expression, then solve the remaining quadratic.
Solve 2x3 — 3x% — 8x + 12 = 0 exactly.

7 Exact fraction arithmetic
Cancel common factors before multiplying fractions; use a common denominator only when adding.

35 32 , 5
Calculate = X = + = exactly.
48721 ' 9



TMUA Formulae and Calculator-Free Practice

i
DR KEDDIE akeddie.tutoring@gmail.com

MATHS TUTOR drkeddiemathstutor.com/tmua-groups.html

8 Surd arithmetic
Extract square factors before collecting like surds.

Simplify V72 — 2/8 + v/50.

9 Rationalising a surd denominator
Multiply by the conjugate when the denominator is a difference or sum of surds.

) . 3
Rationalise
NG

52

10 Exact logarithms
Recall that log b = c means a® = b. For exact values, rewrite the argument as a power of the base.

Calculate without a calculator:
1. log,32

2. log, (2—17)

Section 2 Sequences series and binomial coefficients

11 Arithmetic nth term
Recallu, = a+ (n—1)d.

An arithmetic sequence begins at 7 with common difference 3. Find its 20th term.

12 Arithmetic sum
Recall S,, = g [2a4+ (n—1)d] = g(a +1).

Find the sum of the first 20 terms of the sequence 7,10,13, ....
13 Geometric nth term
Recall u,, = ar™ 1.

Find the 7th term of 24,12,6, ....

14 Finite geometric sum

Recall S, = a(i::n) forr # 1.

Find the sum of the first 12 terms of 3,6,12, ....

15 Infinite geometric sum
Recall S, = &when |r| < 1.

Find the sum to infinity of 24 + 12 + 6 + ---.
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16 Sigma notation for arithmetic sums
n(n+1)
2

Read both index limits and use Y1, 1 = where helpful.

Evaluate ¥12,(3r — 1).

17 Sigma notation for geometric sums
Expand a few terms to identify the first term and ratio.

Evaluate $:8_, 2%.

18 Combinations without a calculator
ny _ n!
Use (r) -

ri(n-r)’

Calculate without a calculator:

2 (%)
b (3)
o ()

19 Binomial coefficients
In (a + b)™, the coefficient of a™"h" is (f)

Find the coefficient of x3 in (x — 2)”.

Section 3 Geometry and circular measure

20 Sine rule

a b c .
Recall — = — = —; be alert to the ambiguous case.
sinA sinB sinC

In a triangle, a side of length 6 is opposite 30°. Find the side opposite 45°.

21 Cosine rule
Recall a? = b? + ¢? — 2bccosA for the angle A between sides b and c.

Two sides are 5 and 7, with included angle 60°. Find the third side exactly.

22 Triangle area
Recall A = %absinC , where C is the included angle.

Find the area of a triangle with sides 8 and 6 enclosing 30°.
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cancelling before multiplying. Here n! = n(n — 1) ---1 and 0! = 1.



TMUA Formulae and Calculator-Free Practice

i
DR KEDDIE akeddie.tutoring@gmail.com

MATHS TUTOR drkeddiemathstutor.com/tmua-groups.html

23 Degree and radian conversion
Recall 180° = m radians.

Express 135° in radians.

24 Arc length

Use s = r0 with 0 in radians.

Find the length of an arc with radius 6 and angle /3.

25 Sector area
Use A = %rze with 0 in radians.

Find the area of a sector of radius 6 and angle /3.

26 Segment area
Subtract the triangular area from the corresponding sector area using A = %rz (8 — sinB) with 0 in radians.

Find the area of the minor segment in a circle of radius 6 with central angle /3.

27 Cuboid volume

Recall V = lwh.

Find the volume of a 2 X 3 X 4 cuboid.

28 Cuboid surface area

Recall total surface area A = 2(Ilw + lh + wh).

Find the total surface area of a 2 X 3 X 4 cuboid.

29 Prisms

Recall V = cross — sectional area X length; include all faces for total surface area.

A triangular prism is 10 long. Its cross-section is a right triangle with sides 3,4,5. Find its volume.
30 Prism surface area

Add the areas of the two congruent ends and each side face.

A triangular prism is 10 long and has a right-triangle cross-section with sides 3,4,5. Find its total surface area.
31 Cylinder volume

Recall V = mr?h.

Find the volume of a cylinder with radius 3 and height 8.
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32 Cylinder surface area
Recall total surface area A = 2mrh + 2mr? for a closed cylinder.

Find the total surface area of a closed cylinder with radius 3 and height 8.

33 Cone volume
Recall V = %nrzh.

Find the volume of a cone with radius 3 and height 4.

34 Cone surface area
Recall total surface area A = 1iré + 7r? and slant height £2 = r2 + h2.

Find the total surface area of a cone with radius 3 and height 4.

35 Sphere volume
Recall V = §1TT'3.

Find the volume of a sphere of radius 3.
36 Sphere surface area
Recall A = 4mr?.

Find the surface area of a sphere of radius 3.

Section 4 Trigonometry

37 Exact trig values

Know sin, cos and tan at 0°,30°,45°,60°,90° and the matching radian angles.
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Function 0° 30° 45° 60° 90°
sin 0 1/2 V2/2 V3/2 1
cos 1 \/?_>/2 \/5/2 1/2 0
tan 0 1/V3 1 V3 undefined

Evaluate exactly sin30° + cos60° + tan45°.

38 Quadrant signs and reference angles
Use the acute reference angle together with the quadrant signs.

Evaluate cos120° + sin150° exactly.
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39 Periodicity and solutions
Know the graph symmetry and periods of sine, cosine and tangent.

Solve sinx = %for 0<x<2m

40 Pythagorean identity
Use sin®x + cos?x = 1 and the quadrant to choose the sign.

. 3 . .
Given cosx = 5 and x is reflex, find sinx.

41 Tangent identity
Recall tanx = 2= when cosx # 0.
COSX

. 3 4
If sinx = 5 and cosx = — > find tanx.

42 Transformed trig equations

Solve for the whole argument first, then find every solution in the required interval.

Solve sin(2x) = g for 0 < x < 2m.

Section 5 Calculus and numerical integration

43 Definite integrals
Find an antiderivative F, then use f; f(x)dx = F(b) — F(a).

Evaluate [ 13(2x2 — x) dx exactly.

44 Area between a curve and a line
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Area enclosed below f(x) and above g(x) is f; (f (x) — g(x)) dx, where a and b are their intersection points.

Find the area enclosed by y = x? and y = 2x.

45 Reversing and joining integration limits
Use [/ fdx=—["f dxand [*f dx+ [ fdx= [ f dx.

Given [ f (x)dx = 3and [ f (x) dx = —1, find [ f (x) dx.

46 Trapezium rule
. b h
Withh = (b —a)/n, use [, f () dx = Z[yo + 2(v1 + -+ yn-1) + Wul-

. . 2 .
Use two equal strips to approximate |, 0 x? dx. State whether the result is above or below the exact value.
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Answers for checking
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No. |Answer No. |Answer No. |Answer
1 x = ,_E. 17 222. 33 12T
3
2 k = 18 127. 34 24m.
3 <3 19 A. 66;B.120;C.70. 35 36T.
SSX<
4 (x,y) = (41). 20 6vy2. 36 36m.
5 (0,1) and (4,5). 21 39, 37 2.
6 x=-23,2. 2 12 3 0.
7 > 23 3m 39 X = 1/6,51/6.
4

8 72, 24 2T 40 _3

=
9 \/g + \/z 25 6TL. 41 _ 3

4
10 560. 26 6T — 9/3. 42 x =1/6,1/3,71/6,41/3.
11 A.5;B. 3. 27 24. 43 40

=
12 64. 28 52. 44 4
5
13 710. 29 60. 45 -2.
14 3 30 132. 46 3; overestimate (exact value 8/3).
8

15 12285. 31 72m.
16 48. 32 66TL.




