Mathematics: Analysis & Approaches SL & HL

Formula Sheet—First Examinations 2021

Prior Learning SL & HL Topic 3: Geometry and trigonometry - SL & HL

Area: Parallelogram
Area: Triangle

Area: Trapezoid

Area: Circle
Circumference: Circle

Volume: Cuboid
Volume: Cylinder
Volume: Prism

Area: Cylinder curve
Distance between 2
points (x1,y1), (*1,¥2)
Coordinates of midpoint
of a line with endpoints
(e 31, (1, 72)

The nth term of an
arithmetic sequence
Sum of n term of an
arithmetic sequence
Sum of n terms of a
finite geometric
sequence

Compound interest

Exponents &
logarithms

Exponents &
logarithms

The sum of an infinite
geometric sequence
Binomial Theorem
forneN, (a+b)" =

Binomial coefficient

Combinations;
Permutations
Newton’s theorem,
neqQ, (a+h=
Complex numbers
Modulus-argument
(polar) & Exponential
(Euler) form

De Moivre’s theorem

Equations of a straight
line

Gradient formula

Axis of symmetry of a
quadratic function
Solution of a quadratic
equation in the form
ax? +bx+c=0
Discriminant
Exponential and
logarithmic functions

Vieta’s Formula (Sum
and product of the
roots of polynomial)

A = bh, b = base, h = height
A=3bh, b=base, h = height
A=3(a+bh,

a, b = parallel sides, h = height
A =nmr?, r = radius

C = 2mr, r = radius

V = lwh,

L = length, w = width, h = height
V = mr?h, r = radius, h = height
V = Ah, A = cross-section area,
h = height

A = 2nrh, v = radius, h = height

(o = x2)% + 01— ¥2)*

(xl tx +,Vz)
2 72

a, =a, +(n—1)d

n
o =5 (ar +ap)

_a@"-1
n =7 r#1
r \kn
FV =PV X(“m)

FV = future value,

PV = present value,

n = the number of years,

k = the number of compounding

periods per year,

1% = the annual rate of interest

a*=b o x=log,b,

a,b>0,a#1

log, xy = log, x +log, y
loga§ =log,x —log,y

log, x™ = nlog, x

log, x
log, x = e
a
o = ’ <1
2 1-r Irl

a" + (711) a" b+ + (:) anTh"
ey
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z=a+bi
z =71(cos@ + isin@) = ret®

(cos @ + isin@)™ = cosné + isinf

y=mx+b;
¥ = Yo =m(x = x)
Y2— 1
m=
Xy = Xy
f(X)_aXZ‘FbX‘FCﬁX_*i
B " 2a
—b + Vb2 — 4ac
x=—-—7-—"—,a%0
2a
A= b%—4ac

a¥ = ¥4 ; log, ¥ = x = @%8e¥
wherea,x > 0,a # 1

X" gy =0
D"ay
a,

n

a,x" + a,

-1
Sum =

; product =

Distance between 2 points
(1 Y1,21), (%2,72,22)
Coordinates of midpoint of a
line with endpoints

(1, Y1,21), (2, Y2, %2)

Volume: Right-pyramid
Volume: Right cone
Area: Cone curve
Volume: Sphere
Surface area: Sphere

Sine rule

Cosine rule

Area: Triangle
Length of an arc

Area of a sector

Identity for tan 6
Pythagorean identity

Double angle identities

opic 3: Geometry and trigonometry- HL only

Reciprocal trigonometric
identities
Pythagorean identities

Compound angle identities

Double angle identity for tan

Magnitude of a vector

Scalar product

Angle between two vectors

Vector equation of a line
Parametric form of the
equation of a line

Cartesian equations of a line

Vector product

Area of a parallelogram

Vector equation of a plane
Equation of a plane
Cartesian equ. of a plane

Interquartile range

Mean, %, of a set of data

Probability of an event A

Complementary events
Combined events
Mutually exclusive events

Conditional probability

Independent events
Expected value: Discrete
random variable X
Binomial distribution Mean;
Variance

Standard score

d =00 =) + 01 = 92)* + (& = 2)?

(x, tx ity 2 +Zz)
2 2 2

1
V= §Ah,A = base area, h = height

1
V= §1rr2h,r = radius, h = height
A = nrl,r = radius, [ = slant height

4
V= §1rr3,r = radius
A = 4nr?,r = radius
a b c
sinA~ sinB  sinC
c? = a*+ b*—2abcosC

C_a2+b2—52
cosC =——
A*l b sinC

=5 absin

1 =76, r = radius,# = angle in radians

1
A= Erze,r = radius, @ = angle in radians

tanf =

cos@
cos?6 + sin?6 = 1
sin26 = 2sin6 cos 6
05260 = 2c0s?0 — 1 = 1 — 2sin?6

gt 1
e = cos0 sin@

1+ tan? 6 = sec?6 ;1 + cot?d = csc?6
sin(A + B) = sinA cosB + cos Asin B
cos(A £ B) = cosAcos B F sinAdsinB

;escl =

(A+B)= tanA * tanB
e ~ 1FtanAtanB
tan 29 2tan 6

n tan? 6

vl = |vi+vE+v}

VW =Wy + VW, + V3w

v-w = |v||w| cos8,

where 6 is the angle between v and w
vw
[vliwl
r=a+ib

cosf =

x=xo+ALy =y, +Amz =z, +An
X—Xo Y~Yo_Z2"7%
I m
VW3 — V3Wy
vXW= <V3W1 - V1W3)
V1Wy — UaWy
lv xw| = [vllw|sin6,
where 6 is the angle between v and w
A = |v x w|, where v and w form two adjacent
sides of a parallelogram
r=a+ b+ puc
7-n = a-n (using the normal vector)
ax+by+cz=d

IQR=0Q; - Q,

1k 3
X =7Z w;x;, where n =Z w;
Nédi=1 i=1

P(A) + P(4) =1
P(AUB) = P(4) + P(B) — P(AN B)
P(AUB) = P(A) + P(B)
P(ANB)
P(B)
P(A N B) = P(A)P(B)

EX) = ZXP(X =1x)
X~B(n,p); E(X) = np; Var(X) = np(1 —p)

P(A|B) =

x—p
- a

Bayes’ theorem

Variance o2

Standard Deviation o

Linear transformation
of asingler. v. X

Expected value:
Continuous r. v. X

Variance

Variance of a discrete
random variable X
Variance of a
continuous random
variable X

Derivative of x™
Integral of x™

Avrea between curve
¥y = f(x) & x-axis
Derivative of sinx
Derivative of cos x
Derivative of e*
Derivative of In x

Chain rule
Product rule
Quotient rule

Acceleration

Distance;
Displacement
travelled from ¢, to t,
Standard integrals

Area enclosed by a
curve and x-axis

Derivative of f(x)

Standard derivatives

Standard integrals

Integration by parts
Area enclosed by a
curve and x or y-axes

Volume of revolution
about x or y-axes

Euler’s method

Integrating factor for
y'+ Py =f(x)

Maclaurin series

Maclaurin series for
special functions

_ P(B)P(A|B)
REY= P(B)P(A|B) + P(B")P(A|B")
P(Bi|A) =

: P(B:)P(A|B)

P(B;)P(A|B;) + P(B;)P(A|B,) + P(B5)P(A|B;)

1 1
Zp—— e P == 2
a "zm(n 1) "zmxx 5

1

E(aX + b) = aE(X) + b
Var(aX + b) = a?Var(X)

EX)=u= f xf(x)dx

Var(X) = E[(X — 7] = BX?) — [ECOP

Varn = ) (= () = ) 1) — i

Var(x) = J: ) f@dx = J: ” efdx
_#2

) =2 f'(x) = nx™

K+
Ny = -
fx dx n+1+£, n#-1

A= [?ydx, where f(x) > 0

F() =sinx = f'(x) = cosx
f(x) =cosx = f'(x) = —sinx

fe)=e*=f'(x)=

f(x):lnx:f’(x)=%
y=s@u=r@ =2 =22
y=w=y =uv+u
yzzﬁy,:u’v—uv’
v v?
_dv_d*s
“TwTae

= =
dist = f lv(®)| dt; disp = f v(t) dt
ty ty

1
f*dx =In|x| + C
x
fsinx dx =—cosx+C

fcosx dx =sinx +C

fe"dx:e"+C
b
Af lyldx
dy o f+h)-f&x)
o=@ = P

f(x) =tanx = f'(x) = sec’x

f(x) =secx = f'(x) = secxtanx
F(x) = cscx = f'(x) = — cscx cotx
F(x) = cotx = f'(x) = — csc2x
@) =a* > f(x) =a*Ina

1
fa"dx=fa"+(f
Ina

1 1 23
faz—-flxzdx = Zarctan (E) +C

x = arcsin (%) *E, lxl <a

I

fuv'dx = uv—fu'vdx

b b
a=["lay or a=[lay

a a

b b
I/:f my?dx or V:J’ x? dy

o a
Yt = Y+ 1f G, Yn)i Xngr = Xn + by
where h is a constant (step length)
el PG)dx

l 1 " 2

fG) =f0)+f (0)x+?f (0)x? + -+

B2
e"=1+x+?+---,xER

3 5

sinx = x -, xER
_ X
cosx—lferHfm,xelR
1
—=1+x+x%+,-1<x<1
il =57
&
1 =x—— Jp—— <
n(l+x) =x 7 t3 ,—l<x<1
5
tanx =x ——+——-,~-1<x<1
arctanx = x 3+5 x
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