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Mensuration Calculus Calculus — continued
2 3
area of a r—(G —sin(0)) volume of | 45 i(x")—nx”‘l x"dx = xXte, n# -1 product rule — (uv) P
circle segment | 2 a sphere 3 dx J n+1 dx
. du dv
volume of ) area of L. d s\ ax 1 ax _ @
a cylinder wreh a triangle Ebc sin(A4) E(e ) ae | e“dx = ; e +c quotient rule d ( u j _dv dx
dx\ v V2
volume of 1, . a b ¢ d 1 1
1 _ — a _1 L . dy dy d
a cone wrh sine rule sin(4) sin(B) sin(C) dx (10g€ (x)) X J x dr=log, |x| e chain rule &_ad
dx du dx
volume of Lan ine rul 2= g2+ b2 — ab i(sin( )) = acos (ax) [ Sin (ax) d = — L cos (ax) + dv du
a pyramid 3 cosine ruie c-d abcos (€) dx @))=a - J axjax = a ax)re integration by parts J.u de =uv-— J.vde

Algebra, number and structure (complex numbers)

z=x+iy=r(cos(f)+isin(0))=rcis(6)

|z|=\/x2 +y2 =r

%(cos (ax)) =—asin (ax)

cos(ax)dx = 1 sin (ax) +c¢
a

—-T<Arg(z)<rm

2,2, = riry cis (6, + 6, )

%(tan (ax)) = asec? (ax)

1
sec? (ax)dx = —tan (ax) + ¢
a

Euler’s method

dy
If£=f(X, Y),x,=aandy,=b,

then x =x,+ h and

n+1

yn+1:yn+hxf(xn’yn)'

2 licis(6, -0,)

Z h

de Moivre’s

N — 3.1~ 2
theorem z"=rcis(nf)

% (cot(ax))=—acosec?(ax)

cosec? (ax)dx = —lcot (ax)+c
a

Data analysis, probability and statistics

for independent
random variables
X, X, . X,

E(aX, +b)=aE(X,)+b
E(aX, +a,X,+...+a,X, )
=aE(X,)+a,E(X,)+...+a,E(X,)

% (sec(ax)) = asec(ax)tan (ax)

sec(ax)tan (ax)dx = 1 sec(ax) +c¢
a

arc length parametric

» 2 2
) ()
o tl dt dt

% (cosec(ax))=—acosec(ax)cot (ax)

1
cosec (ax)cot (ax)dx = ——cosec(ax) + ¢
a

surface area Cartesian
about x-axis

Var(aX1 + b) = anar(Xl)
Var(a X, +a,X, +...+a,X, )
= alear(Xl) + aszar(Xz) .o+ anzVar(Xn)

surface area Cartesian
about y-axis

for independent
identically distributed
variables

E(X, +X,+..+ X, )=nu

surface area parametric
about x-axis

d . a * 1 .

gl @)= s Jaemsint (2 reano
d 4 _ —a - v = cos-! X

E(COS (GX))—W ] W X = COS ; +c,a>0
d tan-! B a a v — tan-! X
&)=y Jam (e

surface area parametric
about y-axis

2
XX, .. X, Var(X, + X, +... X, )=nc
approximate confidence o735 ., 5
interval for u N Jn
mean E ()_( ) =u
distribution of sample
Y _ 2
mean X variance Var(X ) -7
n

J‘(ax+b)” dxz;(ax+b)”+1 +c, n#-1

a(n+1)

I ! dleloge|ax+b|+c
ax+b a

Kinematics
lerati d’>x dv vdv d 1v2
acceleration - - _ Ty
dr?  dt dx  dx\2
[
v=u-+at S =ut+—at
constant acceleration -
formulas 1
v =u?+2as s=5(u+v)t

TURN OVER
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Vectors in two and three dimensions

1) =x(Oi+ y(0)j+z(Hk ()] = x()? + y(0)? + 2(¢)?
0 IA S P LY
dr dt dt > dt

vector scalar product

L I,= ‘HH%‘COS(Q) =%ty t 44

for r,=x,1+y,j+zk
L=0imn]Tas vector cross product

ik

andr, =x,i+y,j+ 2,k

Xy YV 5

LXL,=% N 4 =(y122 _yzz1)i+ (xzz1 _xlzz)j+(x1y2 _xzyl)lf

vector equation of a line ()=, +1r,= (xl + xzt)i + (yl + yzt)j + (z1 + zzt)lg

parametric equation of a line x(f) =x, +x,t YO =y, ty,t z(H) =z, Tzt

(s, ) =1y +5T +11,
vector equation of a plane

:(xo +xs T X0 )i+ (yg s +y2t)j +(zo 28 + 25t )k

parametric equation of a plane | x(s, £) = x, T x;8 T X,t, (s, ) =y, +y, sty t, z(s, ) =z, + 2,5 + z,t

Cartesian equation of aplane | ax +by+cz=d

Circular functions

cos?(x) + sin?(x) = 1

1 + tan?(x) = sec? (x)

cot?(x) + 1 = cosec? (x)

sin(x + y) = sin(x) cos(y) + cos(x) sin(y)

sin(x — y) = sin(x) cos(y) — cos(x) sin(y)

cos(x +y) =cos(x) cos(y) — sin(x) sin(y)

cos(x —y) = cos(x) cos(y) + sin(x) sin(y)

_ tan(x)+tan(y) _ .,y tan (x)—tan(y)
tan(x+y) = 1—tan(x)tan(y) tan(x =) 1+ tan(x)tan(y)
sin (2x) = 2 sin(x) cos (x)

) . ) .5 2tan(x)
cos(2x) = cos?(x) — sin“(x) =2 cos*(x) — 1 =1 — 2 sin*(x) | tan(2x) = —
1—tan~ (x)

sin? (ax) = %(1 —cos(2ax))

cos? (ax) = %(1 +cos(2ax))

END OF FORMULA SHEET
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