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Calculus (Differentiation and Integration) Continued

Turning/Stationary Points
(Max/Min)

So\ve =0

Shapes Trigonometry
Area of Triangle Lo brre s height Sine Rule Finding a side: — ”"AA s:u;: ﬁc
Area of Parallelogram base x height Finding an angle: 224 = 5‘: sin
Area of Rectangle length X width Cosine Rule inding a side: a% = bZ +c% —2bc cosA

Area of Trapezoid

%(sum of parallel sides) x height

Finding an angle:A = cos™ (”“7’“)

be

Proving whether
Max/Min

1f5% > 0 min and% < 0max

Or can do sign change test for 22 using number line

Circumference & Area: Circle

c=2nr, A=nr

)

Cuboid Surface area

SA = 2xy + 2xz + 2yz
Where x, y, and z are side lengths

Points of Inflection

==
solve 22 = 0
dx?

Increasing/Decreasing
(use number line to solve)

To find where Increasing: solve > > 0

To find where decreasing; solve ~ < 0

Cuboid Volume

V=xyz

where x, y, and z are side lengths

i 1
Area of Triangle EabsinC
Degrees < radians DtoR: X L Rto D: X ﬂ
Length of an arc — X 2nr (degrees) or 0 lradmns)

360

Area of a Sector

0

— x mr? (degrees)  or irzﬁ (radians)

Convex/Concave
(use number line to solve)

To find where concave up/convex: solve

To find where concave down/concave: solve

i = 2 360 Tangents and Normals P=ih =G =)
Cylinder Surface Area N SA_ g Zmzl + anr h Small Angle Approximations sinf ~ 6 8 Differentiate to get m (tangent means [l, Normal means 1)
ote: Curved part: 277 62 Implicit “every time we differentiate a y we write 22"
Cylinder Volume V =nréh cosf ~1—— = — e
2 Area between curve & x axis: [ 'ydx curve &y axis: IH xdy
Cone Surface Area SA = mrl + mr? tanf ~ 6 (lake+an5wer if neg)
Note: Curved part: 7rl Pythagorean identity 1 sin® x + cos® x = 1 Between 2 curves: [~ (top curve-bottom curve)dx
where Lis slant length 5 > Remember to split up if separate areas
i i 1+ tan®x = sec’x " T " T
Cone Volume V= lﬂrzh Pythagorean identity 2 2 Distance=J, 2 lv(®)|dt, Displacement=; 2p(t)dt
=3 Pythagorean identity 3 1+ cot?x = cosec’x i/ locity: [Z a(t)dt or & ’
Sphere Surface Area SA = 4mr? Cofunction cosx = sin(90 — x) elocity: f, *a(t) Ol'zﬂ
Note: Hemisphere= 2r12 + nr? = 3nr2 sinx = cos (90 = x) s v A A % = %
Sphere Volume 4 . Identity of tan x tanx = SO
V=3 cosx Differentiation 1° D _ )= i =T
i = S = P d; h
Note: Hemisphere= 2rrr3 Rediprocal SECX = cosx? C5C¥ = fnw COLX = G Principles N
B D _dy_d
= y _dy_du
Prism Volume V =Area of cross section x height Double Angle sin 2x = 2sinx cos x Cis s il O
f 1 c0s2x = cos®x — sin’x Product Rule _ ly _ dv - du
Evamiioline V =3 x base area x h = 2cos?x — 1 = cos? x = D52XHL YTWR T udx ks
~ 1-%0s2 Quotient rule u dy ”T‘ %E
Incices =1-25in?6 = sin?x = — o= Dl
Multiplication 5 = tan 2x = 210X 2 Derivatives o x"=nx"!
LGP = x| — iotani o (@) = (@)
a. — Q al ngle c U
— (exy®) _xf‘ x4y & cos ¥ = o . 1n(f(x))=.’ﬂ‘:;
ivision agb—* _ ab . e sinf(x) = f'(x)cos f(x)
xb 1—cosx sinx ' -
_ - o cosf(x) = —f'(x)sin ()
Negative Powers . 1 sinx 1+ cos x . o5 fr0)ef®
X C i Angle sin(A + B) =sinAcos B + cos Asin B o D5 (x)d/@na
Fractions X\ _ X" - o tanf(x) = f'(x) sec? f(x)
(*) == cos(A + B) = cosAcosB F sinAsinB ,
oY ; ) tanasans . Secf(x)(=; f'Go) S(ec)f(x) tan(f()x) -
x)‘ y tan(A+B) =———— e cosec f(x) = —f'(x)cosec f(x) cot f(x.
— p— 1FtanAtanB
— 2
: ()’ - xn Factor Formula: sum to product SinA + sinB = Zsm( )ms( 23) * COtf](x) > (;‘?E)SE f@0)
Rational Powers n (am) = (H‘lﬁ)n Note: For product t to sum re- gD =g (A + B) . (A = B) : f@=T 5 1-(f@)*
@ = T arrange and let 222 ang 22 st S = £cos s . o
m = \an -5 - P —— =
(@ a equal your given angles and cosdbidcosBRuZecs ( ) ms( ) ° EHE 1-(r0)
Series solve for A and B simultaneously cosA — cosB = —2sin (“”) sin (J) - Y
Arithmetic sequence: up =a+(n-1d @ - o e 1+(r)°
nth term where a =first term, d= common diff Vectors: 2D vectors (:) year 1 and 3D vectors (b) year 2 o seclf() s L@
Arithmetic sequence: Sp= g[za +(-1)d] = ; (@+1) VororE C: - f@0. (f(»\'))zr’l
‘ector Form =
sumiofin terms where a =first term, d= common diff, ai+bj+ck = (b) o cosecT f(x) = _%
I=last term c Fe (e,
o g
Geometric sequence: u, =ar"? Properties Z N g _ if: A ‘Z _ ﬁz o cotlf() s — L
nth term where a =first term, r= common ratio (addition/subtraction, o)\ ctf . e x"“ 1+(f())
Geometric sequence: S a0 _awh multiplication and scalar ay /d Integrals o Jxtdx=Tr+cn#E-1
mT i T 1 roduct (b).(e):ad+be+c} =
sum of n terms where a =first term, r= common ratio 2 ) c/ \f * f’fx a3 ln|x| e
Geometric sequence: S, -, |rl<1 last formula not in syllabus but useful to know o [sinkx dx =—Lcoskx+c
a I 3
-
Sum to infinity where a =first term, r= common ratio Magnitude of a vector a . cos kx dx = “sinkx + ¢
b VaZ +bZ+c2 k
=va C
Compound Interest V= Pv(l + k) a _ o feMdx= ika @
— Unit Vector p a\___ 1 kX gy — L kx
Pv_;:;:g:tvzlu:e Unit vector of (’Z) oy (zcz) . i“ z‘i" ldnu]a i
3 A d atd bie ctf o [sec?kxdx = tankx +c
t=no. of years Midpoint of (z) and (e) ( 2’2" 2 ) k K ; Ll
r=nominal annual interest rate < f NI @ = e Jseckxtankrdx =jseckx+c
k =no. of compounding periods per year Scala‘r Product (b)_(e): (b) (E) cos6 e [ coseckx cotkx dx = —llicosec kx +c¢
Binomial Theorem: (a+b)" L’:’otv‘;;‘ syllabus but useful to JI\r) N \g, o [cosec?kx dx = —icot Mae b

integer powers

= + (Danth + - + (Dam b7+ +b"

Binomial Theorem:
Fractional & Negative
powers

(a+bp)"

o1 40() 422

+e)

a
where, € is the angle between (b) and (e
c.

Binomial Coefficient

T n!
(r) =ner = (n—1)rl

Uil

Geometry

Angle Between 2 vectors

This is just a re-arrangement of
above.

(not in syllabus but useful to
know)

= it
&)

. fseckxdx=£1n|seckx+tankx\ +c

e [coseckxdx = —% In|coseckx + cot kx|+c

1
* I—\mz—(zu)? @3 =

1 (b
~cos ’(i) +c
b a

i = Lx)
fu2+(bx]Z dx = e (u G

Straight Line: Equation
(gradient means slope)
Parallel= same slope
Perpendicular= “flip
fraction and change the sign”

e Slope intercept form: y =
e General form: ax + by +
e Point slope form: y — y;

mx+c
d=0

=m(x —xq)

Vector Equation of a line
(not in syllabus but useful to
know)

Integration by parts

@ @
e s

Trapezium Rule
b-a

Probability and Statistics

~ number of strips

h
5 Do+ 20m4Y24y34ya + +0) + vl
simply put, 2 h[1sty + 2(middle y's) + lasty]

(slopes multiply to make —1) Mean If no frequency: ¥ = E— , Iffrequency: X = E—f Newton Raphson For solving f(x) = 0: Xpyy = X — /f'((f:.))
Straight Line: Gradient _ YN Variance If no frequency: 02 - L g2 = 2w Functions
K-, 2 Inverse Replace f(x) with y, swap x & y, solve for y
i i / 2 2 If frequency: 02 = M 72 = LG ") . —
I();stanc)e :)xetwee)n 2 points G- x)? + 02-30) . Y " Composite fg(x) means plug g(x) into f(x)

1 3’} , (X2, Y2 — — Note: can also use ‘he formula =% 0dd and Even Functions Even: f(—x) = f(x) 0dd: f(=x) = —f(x)
Coordinates of midpoint of ( 1+%2 y“yl) — = " T
(x, 1), (X2, ¥2) 2 2 Standard Deviation = Vvariance Transformations a=vertical stretch sf a, b=horizontal stretch sf -

2 Y1)r y
i (Ex af(bx +c) +d g q T, (e )
Circles (x—a)?+(@y— b).2 =2 Sxx Xl — )2 =Yxf — [BEDS e T B ch el c=translation cuun?lzsi: d\;?rcen;inc;nd translation d
N (G ) EEET Probability of event A R(A)  mamber of faveurable outcomes x and does the opposite” ) g B
i P(A) = ——0 = — f(=x)=reflcn in y,axis — f(x)=reflcn in x axis
Quadratics n(U) number of possible 7 — T - L
Quadratic Function: —b+vbZ-4ac Ct I y Events P(A’)=1—P(A) i.e. probabilities add to 1 Dmear: y ; Tlgx g Rational: y = =" +e
* = lomain: xi
solutions to a0 Combined Events (Addition Rule) P(AUB)=P(A)+P(B)—P(A N B) Domain: x€ R, x # — (hint:denom=:0)

x2+bx+c=0

Quadratic Function:

f)=x*+bx+c=x=

Mutually Exclusive Events

P(ANnB) =0
Addition rule becomes: P(AUB)=P(A)+P(B)

Axis of Symmetry 2a Independent Events P(AnB) = P(A)P(B)
5 o— A=bZ—4 Addition rule becomes:P(AUB)=P(A)+P(B)—P(A)P(B)
g'uad.raflc Fl:nctlon. e >0 (2real distinct rootasc) To find whether independent: Find P(A), P(B) and
gscrmenan o = 0P s e e ) P(A n B) and see whether the former 2 multiply to
. <0 | P N make the latter or show that P(AIB) = P(4)
(no real roots) Conditional _ P(ANB)
Completing The Square b2 b2 “p given B P(AIB) = TR
ax® +bx+c=0 a (’f iz) te—u . If independent: P(AIB) = P(A)
Max/Min Value b? Bayes Theorem PAIB) = P(B|A)P(A)
_4a P(B|A)P(4) + P(B|A)P(4)
Exponential and Logarithmic a¥ = exlna, Binomial Distribution x~B(n,p)

Functions

log,a* = x = a'°9ax
where, a,x > 0,a # 1

Binompd (=)
Binomcd (<)

E(X)=Mean= np, Var(X)= np(1 — p)
P =) = (Pr*1 = p)*

Exponentials & Logarithm
Rules’

e clog,b & log, b¢

e logsb=cea‘=b,ab>0a+1

e log, b +log, c & log, b
b

e log,b—log,c = logaz

logcb

logca

e log,b =

G

e Solving a power of x: log both sides if 2

Normal Distribution
Normcd (given x, want prob)
Invnorm (given prob, want x)

x~N(u, %)
Standardised variable z = XTT"

terms or use substitution if 3 terms

Range: y€ R

Quadratic: y = +a(bx + ¢)?+d

Domain: x€ R

Range:y = d if min, y < d if max
Exponential: y = ae?**¢ + d
Domain: x€ R (Hint: power of exp can
be anything, so no restriction)

Range: y >difa>0,y<difa<0

(Hint: exp can’t be zero)
Asymptote: y = d

Logarithm: y = aln(bx +c)+d
Domain: x > —; (Hint: [n can’t take
a neg number so bx + ¢ > 0)

Range: yE R
Asymptote: x = —i

Vbx +c+d:

Root: y =

Domain: x > —% (Hint: underneath

root must be positive so bx + ¢ >0)
Range:y > difa>0andy < dif

a<0

Modulus y = a|bx + c| + d:

Domain: x € R

Range:y =2d:y=>difa>0andy <

Range: YER,y # % +e
Asymptotes: x = —%,y = % +e
Note: often a and or e are zero
Trigonometry:y = asin(bx + ¢)+d
y = acos(bx + c)+d

Domain: x € R
Range: —a+d<y<a+d
Note: If asked to find values of a,b,c d
a= amplitude:w

__om 360

™ period ' period
d = principal axis:@
¢ =phase shift (plug in point to find)
Trigonometry:y = atan(bx + c)+d
Domain: x € R, x # §+ nm

Inverse tri

Domain:

Range: 5
Inverse trig:y = cos™x
Domain: =1 <x <1

Range:0<x<m

e Solving an exponential : In both sides
e  Solving a logarithm: raise e both sides or
write as log, as procced as usual for log

Interquartile Range IQR= Q3 — Q4
Outliers Any values
> UQ+ 1.5(IQR) or < LQ—1.5(IQR)
Mechanics
SUVAT = = (&2 = Loz
v=u+at s—(z)t s—ut+2at

(5 formulae)

s=vt—Lat? v? =u? + 2as

difa <0

x>0
-x,x<0

© MyMathsCloud

Note: Definition of |x| = {

™ ™
Range.—§<x<§




