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Analysis and Approaches Formulae Sheet (Standard Level and Higher Level)

Pre-Requisites Topic 3: Geometry and Trigonometry Topic 4: istics & Probability Conti ]
5 T - a
Area of Triangle 1 base x height Distance between Voo )2 + (2 y1)? + (25_2,)? BayesiTheorem P(AIB) = om0 e (BIATP G P(B‘A)Péﬁr 7
Area of Parallelogram base x height (x1,¥1,21) and (X, ¥, Z3) - - P(B| )PZ(A)*'P( |AD)Pan
Area of Rectangle length X width Coordinates of midpoint of (w Yi+Yz ﬂ) Variance o2 = Zica filx = 10* = 2
Area of Trapezoid 2 (sum of parallel sides) x height (¥1,¥1,21) and (xp, ¥, 7p) 2 2 2 — z L
- = = Cone Surface Area SA = nrl + r? Standard Deviation K (e — w)? k f.2
Circumference & Area: Circle ¢ =2nr, A=mnr X i . _ Cfila - | Zis fixd 2
Note: Curved part: trl, where [ is slant length o= = —p
Cuboid Surface area SA = 2xy + 2xz + 2yz Cone Volume 1 \J z z
Where x, y, and z are side lengths V= gﬂrzh Linear Transformations of E(aX+b)=aE(X)+b
Cuboid Volume V=xyz . Sphere Surface Area SA = 4mr? a random variable Var(aX +b) = a*Var(x)
Cylinder Surface Area SA = 2mrh + 2nr Note: Hemisphere= 2mr2 + nr? = 3mr? Expected Value Discrete E(X)= ExP(X =x)
Note: Curved part: 2rh
Sphere Volume 4 Expected Value
Cylinder Volume V = nrZh B v= Emj Continuous Var (X) = xf(x)dx
;rlsm Vol:me z V =Area of cross section x height Note: Hemisphere= 2713 Variance Discrete EX)=X XZP(X =x) —u?
istance between 2 points (G- x1)? + (yo_y1)? = a 3
Py d Vol 1 Variance Continuous
(x1,¥1), (%2, ¥2) pelnlE el V= 3 X base area X h Var (X) = x2f(x)dx —
Coordinates of midpoint of (ﬂ &) Sine Rule s - 7 c e el —
(x1,¥1), (X2,¥2) 2 2 inding a side: smA = SsinB  sinc Gl e aie
- c i i i
Topic 1: Number and Algebra Finding an angle: ﬁ = B Sinc .(rhl;l;n):;‘:ll/iit)a"onarv Points Solve Z=q), Ifm > 0 min and & ﬁ < 0 max
Arithmetic sequence: u, =a+ (n—1)d Cosine Rule inding a side: a® = b% + ¢2 — 2bc cos A
nth term where a =first term, d= common diff Finding an angle:4 = cos~! (%) Points of Inflection solve & ? =0
5 T " n T 5 =
A"'h"f'e"c EEgUEnEE Sa=zla+m-Dd =7+ Area of Triangle 1 P Increasing/Decreasing Increasing: solve >0, decreasing: solve % <0
> absinl
S0 LR where a=first term,d=common diff, [=last term 2 Convex/Concave concave up: solve azy > 0
Geometric sequence: u, = ar"! Degrees to radians and vice DtoR: X 125 Rto D: X ﬂ
nth term where a =first term, r= common ratio versa concave down: 5°|Ve <0
Geometric sequence: Sn al-rh _aehy g Length of an arc % X 2mr (degrees)  or 76 (radians) Chain Rule y = g(w,u = fx) == dy dy  du
sum of n terms —first - . ] T N “du”dx
- — where a =first tearm, r= common ratio Area of a Sector i nr? (degrees) or =r20 (radians) Product Rule o dl — u@ N ,,dl
S:r:"t': i:;:irsliet(;uence. S"f =i <l » Pythagorean identity 1 sinx +cos®x =1 Y= dx dx dx
= = = where a =first term, r= com’:mn ratio Pythagorean identity 2 1+ tanZx = sec’x. Quotient rule u iy Udl
-
CLIPIE s Fv= PV(l ST ,() Pythagorean identity 3 1 + cot?x = cosec?x Y=o T
FV=future value, Pv=present value Cofunction cosx = sin(90 — x) Area between curve & xaxis: [ ydx curve&yaxis: [7 xdy
t=no. of years sinx = cos (90 — x) (;;ie+answer if neg) a
r=nominal anngal intefest rate Identity of tan x —— sinx Between 2 curves: f ? (top curve-bottom curve)dx
E Rl s 'lno' Ol: <« ooaEg ISIperiocElparyear — cosx Remember to split up if separate areas
ponent S et e ¢ €l0gab < 10ga Double Angle sin2x = 2sinx cosx Ki e ’ (b
Rules e logsb=cea‘=hbahb>0a#1 E C0s2x = CoS?x — sin®x ematcss Dlstance-ft‘ lv(®)|dt
e loggb +logac = log, [:C =2cos’x — 1= cos’x = LZ;“ DIspIacement:ftt2 v(t)dt
0 Ml =lime e g, = @ e (82 e or @S
" “ B |0;c,, “e =1-2sin?6 = sin’x = — S Vv A Velocity: ft: a(t)dtor
® %8P S iga tan 2x = _21n% Pl _dv _ d*s
Binomial Theorem: (a+b)" ANZX = 3o 2 ceeleration=—" = -
integer powers =a" + (D)a" b+ -+ (})a" b +..4b" Reciprocal secx — 1 csex = L cotx = T Differentiation 1% Wy =i f(x + h) f(x)
Binomial Theorem: (a+b)" o fanz Principles
i + = + pr—
Fractional & negative . n( ) = 1)( ) e Compound Angle sin(4 + B) sin A cos B + cosAsinB ETLELS 5 R ;lxn T —
powers 2! a cos(A + B) = cosAcosB F sinAsinB o (f@) =n(f@)" )
Binomial Coefficient (n) o= n! tan(4 + B) = tan Attan B o In(f(x)= /f’(:))
i@ i (m—n)! r' - 1Etandtan e o sinf(x) = f'(x) cos f(x)
Comb and Permutations ne, =—— np, = Vector Form . )
™= e TP T s r)z ai+bj+ck=|b e cosf(x) = —f'(x)sin f(x)
Complex Numbers: z=a+bi c
Cartesian Form Properties atd a: Aa . E//’iX)) = f'(x)ef;’(‘))
. + = x ) x
Complex Numbers: Z=r(cos 6+ sinB) =rcis f (addition/subtraction, C IE’+; 4 (i’) ib 0 GG
dulus/Argument Form multiplication and scalar @ C o tanf(x) = f'(x)sec’ f(x)
Complex Number: z=re®? product) (b) ( ) =ad + be + cf e secf(x) = f'(x)secf(x)tan f(x)
Eulers Form — ¢/ \f o cosec f(x) = —f'(x)cosec f(x) cot f (x)
De Moivres’ Th z" = [r(cosf +isinB)]" Magnitude of a vector \/7 ,
eorem =1"(cos n[H(+ i sinnf) = rz']cis ng b =va?+b?+c? o cotf(x) = —f'(esc?f ()
— — C
— " - -1 _S@
Topic 2: Functions Unit Vector Unit vector of (ﬁ) - i (g) . fo = J];
Straight Line: Equation o Slope intercept form: y = mx + ¢ o) _atthiic? ¢ (reo)
|Eadientineansiops) e General form: ax + by +d = 0 AnglelBebweeni2lvectors e cosTHf(x) = —L)z
e Pointslope form: y — y; = m(x — x;) Vi-(@)
Parallel=> same slope o tanlf(x) = @
Perpendicular= “flip fraction and change the sign” 1+(r(0)*
slopes multiply to make —1) -1 Jdes)
= o seclf(x) > ———
Straight Line: Gradient _ Y- e
"y _X) Vector Equation of a line ye (f(x))f’():)
Quadratic Function: Sol to _ balbaac o e cosec f(x)=—
ax +bx+c=0 T ¢ @0
Quadratic Function: A =P e == 5 Cartesian Equation of a line e cotTHf(x)=>— ]+E/((i)))z
Axis of Symmetry 2a nt n T
Quadratic Function: A= b* - 4ac Parametric Form of a line x=a + Ad,y=b+2ez=c+Af ntegrals o [xMdx=To+en#E-1
Discriminant e >0 (2 real distinct roots) Equation of a plane ] . fkixdx = ll(ln|x| +c
e =0 (2real repeated/double roots) b .n where n is the normal vector N 1
e < 0(no real roots) e Jsinkrdx= :KC"S lzsre
Exponentials and Logarithmic a* = e*@ and log,a* = x = a'°%ax Vector Equation of a plane ; E m g o [coskxdx= wsinkx +c
Functions where, a,x > 0,a # 1 2 ¢ o [ef*dx= 12"" +c
Inverse Replace f(x) with y,swap x & y,solve for y Cartesian Equation of a plane ax + by +cz=d o [a¥dx= ﬁ a* +c
Composite fg(x) means plug g(x) into f(x) S , o
calar Product ay /d a d 2 =2
Odd-Even Even: f(—x)f(x), 0dd: f(—x) = —f(x) (b)_(e): (b) (e) @) o [sec? kxdx = tan k,X +c
Transformations: a=vertical stretch sf a c/ \f) Ne/lI\F o [seckxtankxdx = seckx +c
af(bx +c¢) +d b=horizontal stretch scale factor % a d o [ coseckx cotkx dx = —coseckx +c
“anything in a bracket does the » . o N where, @ is the angle between | b | and k
o c=translation c unit kin x direction o f o [cosec?kx dx = _Yootkx +¢
opposite d=translation d units in y direction Vector Product T a bf —ec 1 3
f(=x)=reflcn in y axis, —f (x)=reflcn in x axis (G LIAL (b) «[e (af - cd) o [seckxdx =y In|seckx +tankx| +c
—(af - 1
Sum & Product of roots of Sum roots = ~%7L product roots= (D"ao @ f wo — bd o [cosec kx dx = = In|coseckx + cotkx|+c
polynomial: form Y%, a;x'=0 n 2 or o [———dx = isin! (bj) @
P
Linear:y = mx + ¢ Trigonometry:y = asin(bx + c)+d a d a d 2 e b) o
Domain: x€ R y = acos(bx + c)+d (b) X ; 5 (b) ; sin6 . f,\,m dx = ; cos ( ) @
Range: y€ R Domain: x € R 5 Ci . 1= 2 L tan~ 1
oy == +c
Quadratic: y = +a(bx + ¢)*+d Range: —a+d<y<a+d ) Z fu“(ﬂxﬂ ( )
Domain: x€ R Note: If asked to find values of a,b,c,d heteBlisithelanglelbetweengiLllandii{e Integration by parts
- . _ c f u—dx—uvf V—dx
Range: y = d if min, y < d if max a = amplitude="24Y"MinY A 2 Parallel Z 7l
Domain: x€ R (Hint: power of exp _ om 60 rea ota barallelogram a=|(b)x[e Volume of Revolution About x axis : V = f nyzdx
can be anything, so no restriction) = perioa ° perioa c f ) i 2
Range:y >difa>0,y <difa<0 d = principal axis=22miny @ a About y axis: V = fa nx?dy
ASY""F‘O‘E y=d ¢ =phase shift (plug in point to find) where,(b) and (e) form 2 adjacent sides of a Euler’s method Yn+1
Logarlfhm: y gl"(bx +o)+d Trigonometry:y = atan(bx + ¢)+d c f =Y+ h X (X, In)iXns1 =xn +h
Domain: x > —+ Domain: x € R, x # 721+ T parallelogram where h is a constant (step length)
Range: y € R . Range—0 <y < Topic 4: Statistics & Probability Integrating Factor for el P(0)dx
Asymptote: x = — Inverse trig: y = sin™'x Interquartile Range 1QR= Q3 — Q4 Y +PX =Qx)
Root: avbx + ¢ + d: Domain: -1 <x <1 Mean z fx i Maclaurin Series
Domain: x > —< Range: —><x <7 ZeufiXt here n = B, f; ) =f(0) +xf' (0)+ f"(0)+ -
- b L
Range:y >difa>0andy < dif Inverse trlg y=cos x Probability of event A P(4) = n4) Maclaurin Series for ee*=1+x+ *2 .
a<0 Domain: —1 < x <1 n(U) Special Functions = 2! by
Modulus a|bx + | + d: Range:0 <x<m Compl y Events P(A’)=1—P(A) esinx =x— 4o+
Domain: x€ R Inverse trig: y = tan™'x Combined Events P(AUB)=P(A)+P(B)—P(A n B) carms il P 2 + o
Range: y=difa>0andy <dif Domain: g <x f o0 Mutually Exclusive Events P(ANB) =0 478 5
a< eno Range: —5 <x <7 Corditiona] (a5 = T eln(+x)=x-2+34..
Note: Defnof|x|={_)’c <0 P(B) o arct: = ,£+i+,..
- ) dependent Events P(AN B) = P(A)P(B) arctanx = x 5
Rational: +e = = PRI
xtd " Binomial Distribution x~B(n,p)
Domain: x& ]R, x#F —— E(X)=Mean= np, Var(X)= np(1 — p)
Range: YER, y =2 +e Normal Distribution x~N(u,0?)
ete o ot © MyMathsCloud
Asymptotes: x = =T =g +e Standardised variable z =




