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The following formulae are provided. All other results are expected to be known.

Algebra

Quadratic formula: x= −b±√b2−4 ac
2a

Binomial: (a+b )n=∑r=0
n (nr )an−r br

Arithmetic series: Sn=
n
2
[2a+(n−1)d ]

Geometric series: Sn=
a(1−rn )

1−r
; S∞= a

1−r
 for |r |<1

Change of base: loga x=
logb x
logba
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Trigonometry

Arc length: s= r θ

Sector area: A= 1
2
r2θ

Segment area: A= 1
2
r2(θ−sinθ )

Identity: sin2θ+cos2θ=1

Area of a triangle: A= 1
2
ab sinC

Exact trigonometric values

θ: 0 , π / 6 , π / 4 , π / 3 , π / 2

sinθ: 0 ,1 / 2 ,√2 / 2 ,√3 / 2 ,1

cosθ: 1 ,√3 / 2 ,√2 / 2 ,1 / 2 ,0

tanθ: 0 ,1 / √3 ,1 ,√3, undefined

Trigonometric addition and approximation

sin ( A±B )=sin A cosB±cos A sin B

cos( A±B )=cos A cosB∓ sin A sin B

tan ( A±B )= tan A± tan B
1∓ tan A tan B

For small θ in radians: sin θ≈θ; cosθ≈1−θ2 / 2; tanθ≈θ

Differentiation and integration

d
d x

( tan k x )=k sec2k x

d
d x

( sec x )= sec x tan x
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Quotient rule: d
d x

(u / v )=
v d u
d x
−u d v
d x

v2

Integration by parts: ∫ u d v
d x

 d x=u v− ∫ v d u
d x

 d x

Numerical methods

Newton–Raphson: xn+1 = xn−
f ( xn )
f ′ ( xn )
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