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Mensuration

" n+l

circumference of a circle C=2nr area of a circle A=nr
area of a parallelogram A=>bh area of a trapezium A= %(a +b)h
area of a triangle A= %bh total surface area of a cone | S = 775+ 772
total surface area of a cylinder | S =27rh+27r° surface area of a sphere S =4zr?

1
volume of a cone V= Eﬂi"zh volume of a cylinder V = 7rh

1

volume of a prism V =4h volume of a pyramid V= §Ah

4 3
volume of a sphere V= 572'}’

=¥ =px"! x"dx = +c
dx ) n+l
diex =e° erdx =e“+c

x o/
iln(x):l la’x =]n|x|+c
dx X X

d .
asm(x) =cos(x)

~

sin(x)dx =—cos(x)+c

d .
Ecos(x) = —sin(x)

r

cos(x)dx =sin(x)+c

%tan(x) = sec? (x)

r

sec? (x)dx=tan(x)+c

;dx =sin™! (fj +c

J az—x a

1 x -1 (-1 1 x
—cos | —|= ———dx=cos | — |+cC
dx a a2_x2 J az_x2 a
d i x a ( 1 x
“tan M 2 |= R ) 2a’x=tan1 — |+c
dx a) a +x Ja +x a

1of4




It h(x)=7(2(x)) If y=f(u) and u=g(x)
chain rule 5

then #'(x)=f"(g(x))g'(x) then Zi ZZ Z’x
product rule If h(x)=f(x)elx) i(u v) = uﬂ + vﬂ

then h'(x) = f(x)g'(x)+f'(x) ( ) dx dx dx

) h(x)=§8 d (u V%”?
quotient rule , ' d_(_j —__ax - X

ben () D21 (v) "

integration by
parts

Juﬂdx =uy-— Jv@dx
dx dx

volume of
a solid of
revolution

about the x-axis

y= an[ 7(x)] ax

about the y-axis

V= ﬂjb[f ()] v

Simpson’s rule

b

f(x)dx z%[f(xo)+4[f(xl)+f(x3)+--~]+2[f(x2)+f(x4)+-~:|+f(

a

%,)]

d? .

simple If ﬁ =-w’x then x = Asin(wt+a) or x = Acos(wt+ f)
harmonic

. 2 :
motion V2 = o2 (A2 _ x2) 7= _1

T
acceleration a’v d’x =
Tdt dir dx dx

Real and complex numbers

complex number forms

Z=Xx+yi= r(cos(@) + isin(é’)) =rcis(0)

modulus |Z| =y = \/m

argument arg(z)=0,tan(0) = % —r<0<nm
product 712y =rrycis(6,+ 6,)

quotient j—; = :—;cis (60,-6,)

De Moivre’s theorem

Z" =r"cis(nd)
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Statistics
n

binomial theorem (x+y)" =x" +(zj”‘1y+.. +( J XYty
!
permutation "P = (n?'r)'=n (n=1)x(n-2) (n—r+1)
!
combination o= (’:j i (nn_r)'

sample means

mean

standard deviation

approximate confidence
interval for

(f—z%,f+z%j

Trigonometry

|

Pythagorean identities

sin?(A4)+cos?(4) =1

ec?(4)

)
tan? A)+1=s
A)+l—cosec (4)

(
(

cot2

angle sum and
difference identities

sin(A4+ B)=sin(4)cos
sin(4—B)=sin(4)cos
cos( A4+ B)=cos(A4)cos(B)—sin

)=cos(A4)cos(B)+sin

(B)+cos(A)si
(B)-

cos(A

cos(A-B

—_~
'y
~—~ ~—
2]
=
=3
oy
~ ~—

double-angle identities

%5

in(24)=2sin(A4)cos(4)
cos(24) = cos?(4)—sin?(4)
=1-2sin?(4)
=20052(A)—1

product identities

sin(A)sin(B) = %(cos(A —B)—cos(A+B))

cos(A4)cos(B) = %(cos(A —B)+cos(A4+ B))
sin(4)cos(B) = %(sin(A +B)+sin(4- B))
cos(A)sin(B) =%(sin(A+B)—sin(A—B))
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Vectors and matrices

q
magnitude lal= a ||= Va© +ay’ +ay’
a3
a-b =|a||b|cos(0)
a | (b
scalar (dot) product
a-b= a, |- b2 = a1b1+a2b2 +a3b3
a3 ) \ bs
vector equation of a line r=a+kd

Cartesian equation of a line

x—al _ y—a2 _ Z—a3

d dy ds

vector (cross) product

axb=|a||b|sin(6)n

a9 by ayby —azb,
ax b = az X b2 = a3b1 - a1b3
as b3 a1b2 - a2b1

vector projection

aonb= |a|cos(t9)l; = (al;)l;

vector equation of a plane

r-n=a-n

Cartesian equation of a
plane

ax+by+cz+d=0

determinant If A= {a cbi} then det(A)=ad —bc
c
-1
C e . d -
multlopllcatlve inverse a b _ 1 b ,det( A) #0
matrix c d det(A)|— a
il fa 0
1lation _0 b
. . ‘ [cos(0) —sin(0)
linear transformations rotation _sin(é’) cos(6)
Heotion (in the line v — cian( 8 cos(20) sin(26)
reflection (in the line y = x an( )) _sin(26’) _003(29)

Physical constant

magnitude of mean acceleration due to gravity on Earth

g=9.8ms"2
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