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MATHEMATICS SPECIALIST 1 FORMULA SHEET
UNIT 1 AND UNIT 2

Measurement
Circle: C =2xr = zD, where C is the circumference,
I is the radius and D is thediameter
A =7r 2, where A is the area
Triangle: A= 1 bh, where b is the base and h is the perpendicular height
2
Parallelogram: A =bh
Trapezium: A= % (a + b)h, where a and b are the lengths of the parallel sides
Prism: V = Ah, where V is the volume and A is the area of thebase
Pyramid: v=1 an
3
Cylinder: S =2xrh + 27r?, where Sis the total surface area
V =zr2h
Cone: S = zrs + wr?, where S is the slant height
= %mﬂzh
Sphere: S = 477?

V=g—7rr3



MATHEMATICS SPECIALIST 2 FORMULA SHEET
UNIT 1 AND UNIT 2

Combinatorics

Combinations
Number of arrangements: (of n different objects in an ordered list)

n(n-1)(n—2)x.....x3x2x1=nl!

Number of combinations: (of r objects taken from a set of n distinct objects)
r) ri(n-r)V r) \n-r)’ L 0 J

Number of permutations: (of r objects taken from a set of n distinct objects)

P, =n(n-1)(n-2)..(n-r+1)= n!

n!

Number of permutations with some identical objects: _
nintnl..

Inclusion — exclusion principle: ~ |AUBI|H A|+|B|-|ANB]|

|AUBUC| = |A| + |B| + |C| = |AnB| = |AnC| — |BNC| + |AnBNC]|

Vectors in the Plane

Representing vectors

Magnitude of a vector: ‘a| = |(a1,a2)’ = al2 + a22
Algebra of vectors
. ~ a
Unit vector: a=—
g
Scalar product: asb = |a||b|cos@ or aeb=a;b; +a,b,

Vector projection (of aonb): p = (a-i))i) = |a|cosf b
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Trigonometry

Basic trigonometric functions
sin(-9)=—sing cos(—6) =cos tan(—0)=—tan o

sin [6’+72[j =Cc0sd cos(@—gj =siné@

Cosine and sine rules

For any triangle ABC with corresponding length of sides a,b,c

Cosine rule: c2=a’+h*-2abcosC

. a b c
Sine rule: - =— = —
sin4 sinB sinC
AzlabsinC
Area of A:

=/s(s—a)(s—b)(s—c) wheres:%(a+b+c)

Circular measure and radian measure
In a circle of radius 7 for an arc subtending angle @ (radians) at the centre

Length of arc: (=10 Length of chord: | =2rsin %6’
Area of sector: A= % r’e Area of segment: A= % r’(@—siné)

Compound angles

Angle sum and difference identites: Sin(Ai B) =sin Acos B t+cos Asin B
cos(A+ B) =c0s Acos B Fsin Asin B
tan At+tan B
tan(A+B) _tanAzian®
lxtan Atan B
Double angle identities: sin2A=2sin Acos A

cos2A=cos’ A—sin* A=2cos* A—1=1-2sin’ A

2tan A

tan2A= —_—
1-tan® A
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Reciprocal trigonometric functions

secezi, cosd #0 cosecez_i, sind =0 cotezi, tan@ =0
cosé sin@ tan @

Trigonometric identities
Pythagorean identities: Sin®@+cos’@=1 1+tan®@=sec’ 6 cot? @ +1=cosec’d
Product identities: cos AcosB = %[COS(A— B)+cos( A+ B)]
sin Asin B = %[COS(A— B)-cos(A+B)]
sin AcosB = %[sin(A+ B)+sin(A-B)]

cos Asin B :%[sin(A+ B)-sin(A- B)]

Auxiliary angle formulae:

asinx + bcosx = Rsin(x + a) for O<a<%, where R2=a2+b2,tana=g

Triple angle identities: Sin(BA) =3sin A —4sin® A
cos (34) =4cos3A —3cosA

3tan A—tan®* A
tan(34) = 1-3tan® A




MATHEMATICS SPECIALIST
UNIT 1 AND UNIT 2

5 FORMULA SHEET

Matrices

Matrix arithmetic

Identity matrix:

Inverse matrix:

Determinant:

Transformation Matrices

Dilation:

Rotation:

Reflection:

Real and Complex numbers

Number Sets

Natural Numbers:
Integer Numbers:

Rational Numbers:

Irrational Numbers:

Real Numbers:
Complex Numbers:

Complex Numbers

If A isinvertible, AA™ =1 where | is the identity matrix
a b]" 1 [d -b
c d| ad-bc|-c a

|fA={ a 2 Jthen det A=ad —hc

C

a 0
0 b
[cos® -—siné
) where @is an anti-clockwise rotation about the origin
| sing@  cos®
[cos26  sin20
) where the reflection is in the line y =X tané
| sin20 —cos26

N:= {1,2,3,....}

Z:={.-2,-1012,..}

Q:= {q: q= %, where a and b are integers, b # 0}
Numbers that cannot be expressed as the ratio of two integers

The set of all rational and irrational numbers (R)
C:={z:z=ai+b, wherea,b € R, i?= -1}

Forz=a+ ib,whereq, b€R,i’=—-1

Modulus:

Product:

Conjugate:

mod z:’z| :|a+ib{ =VJa?+ P
|le2| :‘Zlﬂzz‘

_ . _ 2 _ __
Z=a—lb,zz:‘z|,Zl+22=zl+22, zz. =22
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Other useful results

Binomial expansion:

(x+y)n:x”+[ ’11 ]x”1y+---+£ " )x”’y’+---+y"
r

_ nx(n—l)x---x(n—r+l)

Binomial coefficients: =
r r!(n—r)!
Index laws:
For a, b >0 and m,n real,
ambm — (ab)m aman — al’TPrﬂ
_ 1 a" _
a™= — —= am"
a

rx(r—l)x---xel

m

—_ m
For a >0, M an integer and N a positive integer, a" =v/a" =(Q/a)

Arithmetic sequences
For initial term @ and common difference d:

Geometric sequences

For initial term @ and common difference I:

Lines and Linear relationships

For points P(xl,yl) and Q(XZ;J’Q)

Mid-point of P and Q :

Gradient of the line through P and Q :

Equation of the line through P with slope m:

Parallel lines:
Perpendicular lines:

General equation of a line:

T,=a+(n-1)d,n>1
T.,=T +d,whereT, =a

S, :g(2a+(n—1)d)

T.=rT, whereT, =a
T =ar"',n>1

n

s - a(l— r“)
1-r

S,=——, <1
1-r

M:(x1+x2 y1+y2\

>

2 2
m= Yo=Y
X=X
y_y1:m(X_X1)
m1=m2
mm, =-1

ax+by+c=0 or y=mx+c



MATHEMATICS SPECIALIST 7 FORMULA SHEET
UNIT 1 AND UNIT 2

Quadratic relationships

For the general quadratic equation ax’>+bx+c=0, a=0

b\’ b
Completing the square: ax2+bX+C=a(x+2—j +(c——j

a 4a
Discriminant: A=b?*-4ac
—b++/b? -
Quadratic formula: sz
a

Graphs and Relations

Equation of a circle: (X—a)2 +(y—b)2 =r?

where, (a,b) is the centre and r is the radius

Note: Any additional formulas identified by the examination writers as necessary will be included in
the body of the particular question.



