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Mensuration

area of a r? : volume 4
circle segment 7(9 ~sin(0)) of a sphere 3"
Volume of 2 area of 1 besin(4)
a cylinder a triangle 2
lume of 2 ine rul a___b___c¢
volume of a cone 37 sine rule sn(d) sn(B)  sin(C)
1 .
volume : —Ah cosine rule ?=a*+b*—2abcos(C)
of a pyramid 3

Algebra, number and structure (complex numbers)

z=x+ iy=r(cos(0)+isin(0))=rcis(9) |Z| =x2+yt=r

—-r<Arg(z)<rm 2,2, = il cis(@1 + 92)

Z—l_r—ICiS(Q -0 ) d 1 ’s th n nny

~ r, 1~ %2 ¢ Moivre’s theorem z"=r"cis(n0)
2
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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,)

Var(aX1 + b) = anar(Xl)
Var(a, X, + a, X, +...+a,X, )
= alear(X1 ) + a22Var(X2) +...+ anzVar(Xn)

for independent identically

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

distributed variables
XI’X2"'Xn Var(Xl+X2+...+Xn)=r10'2
approximate confidence P
interval for u Jn’ Jn
mean E()_( ) =y
distribution of
sample mean X g2
variance Var(X)=—
n
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Calculus
d 1 n 1 n+1
—(x”)—nx”* x"dx = X"l te ne-1
dx n+1
i(eax)—ae‘”‘ e“xdx=le“x +c
dx J a

d 1
y (log, (x))=;

X

1
;dleoge|x|+c

% (sin (ax)) = acos(ax)

sin (ax)dx = —lcos (ax)+c
a

% (cos (ax)) =—asin (ax)

cos(ax)dx = 1 sin(ax)+c
a

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

sec? (ax)dx = 1 tan (ax) + ¢
a

% (cot(ax)) = —acosec? (ax)

1
cosec? (ax)dx = ——cot (ax) + ¢
a

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

sec(ax)tan (ax)dx = 1 sec(ax) +c¢
a

d
o (cosec(ax)) = —acosec (ax)cot (ax)

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

i(sin*1 (ax)) S .;dx =sin~! (zj +c,a>0
dx J1—(ax)? J Ja? —x? a
d ! —-a -1 X
—(cos™H(ax)) = ——= J.—a’xzcos‘1 (—)-FC, a>0
dx( ) V1 - (ax)? Ja* —x? a

_a
1+ (ax)?

%(tan‘1 (ax)) =

a X
J‘ﬁdx=tan‘1 —|+c
a’+x a

w1
J.(ax+b) dx = ai D)

J‘ ! dleloge|ax+b|+c
a

ax+b

(ax+b)"* +c, n#-1
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Calculus — continued

roduct rule a4 wv)=u i + v@
P d d | dv
quotient rule d ( u ) __dx " dx

dx\ v V2
. dy dy du

h 1 .
chain rule T
. . d di
integration by parts ju Ly =uv— Iv—u dx

dx dx

d
Ifd—J;=f(x, y),x,=aandy =b,

Euler’s method then anrl = xn + h and

Yut1 :yn+hxf(xn’yn)'

. bl dy ) dy :
arc length parametric J‘ (—J + (—j dt
4 dt dt
Xy d 2
surface area Cartesian about x-axis I 2y, |1+ (d_y] dx
X X
, 2
. . V2 dx
surface area Cartesian about y-axis 27x, |1+ (d_] dy
N ly

surface area parametric f di ) dy 2
i — | + dt
about x-axis f

surface area parametric f
about y-axis "
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Kinematics
lerati u d’x dv Vdv d(1 ,
acceleration A N A
i dt  dx  dxe\2
L
v=u-+at S=ut+—at
constant 2
acceleration
formulas |
vi=u?+2as s=5(u+v)t

Vectors in two and three dimensions

rO)=xOL+yOj+ 20k | |r()| = x()? + y(1)? + 2(¢)?

T Pa S P A
dt dt dr~ dt

vector scalar product

L. I,= ‘21“32‘005(9) =X TNt 5z,

for ry =xityj+zk

. . vector cross product
andr, =x,i +y,j+ 2,k

i j k
nxn=n o 5=z - 02)it (07 - 6z) i+ (0, - )k
Y My 5
vector equation of a line () =1, +11,= (xl + xzt)i + (y1 + yzt)j + (z1 + zzt)lg

parametric equation

of aline xO=x+xt  yO=y+yt =z +z

; (s, ?)=1,+Sr, +1r
vector equation I(s, 1) =Ly + ST +11,

of a plane = (o + 28 Ty )i+ (g + 5+ 2yt) j+ (20 + 25 + 2tk

parametric equation

of a plane x(s,0)=x,+xs+x,t, y(s,0)=y,+ys+ty,t, z(s,0)=z,+z5+2z,t

Cartesian equation

of a plane ax+by+cz=d
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Circular functions

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

1+ tan?(x) = sec (x) cot’(x) + 1 = cosec? (x)

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

sin(2x) = 2 sin (x) cos (v)

c08 (2) = cos? (x) — sin? () = 2 cos>(¥) — 1 = 1 =2 sin?(x) | tan(2x)= %

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

End of Formula Sheet
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