ENGINEERING MATHEMATICS-I FORMULAE

VECTORS
a=aji+a,j+ak=(a,a,,a;)
b =hji+b,j+bk =(b,b,,b,)

mod ulus of a vector

|a| = Jalz +a,” +a,”

a+b=(a,+b)i+(a,+b,)j+(a,+b)k

unit vector

a

| B \/af +a,> +a,”

|

é:

o

Dot product of two vectors
1.ab= |§|‘5‘cos¢9
2.d.b =ab +a,b, +a,b,
3. If two vectors are perpendicula or

orthogonal then a.b =0
4. projection of a vector on another vector

b
(o]

(ex]

a)aon

\
o Cﬂ‘ t

b)bona=""
a
5. cosine of the angle between the two vectors

Q;

cos@ =

B
e}

6. position vector of a point

A=O0A
B =0B
C=0cC
AB =0B —-0OA
BC =OC —OB
CA=0A-0C

Cross product of two vectors

i j k
l.axb=a a, a,
b, b, b,

n=

2. Area of a parallelogram

‘éxﬁ‘

3.Area of atriangle

Zlax|
2

4.sine of the angle between two vectors

_‘éxﬁ‘

4l

5.Work Done

w=F.S

where F is force

S is the displacement

6. Moment of force
m=rxF
7. unit vector perpendicular to both the vectors

Q)
(o]

X

o

X

Q|
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10.

11.
12.

13.

=

ENGINEERING MATHEMATICS-I FORMULAE

MATRICES

Definetions of matrices

Condition for adding and subtracting matrices the order
must be same

Two matrices can be multiplied if and only if number of
columns of first matrix must be equal to number of
rows of second matrix

A2=AA

A3=A.AA

A=(A1)1

Determinant of a matrix is the single real value
Expansion of 2 X 2 matrix

a b
A=l

=product of principle diagonal elements — product of

=ad —hc

secondary diagonal elements.
Expansion of 3 X 3 matrix

a, a, a,
b, b, b,
c, C, C,

b, b b, b b, b
:a12 S_azl 3+a31 2

C, C, c, C, c, C,
Crammer’s rule
x=2x y:ﬁ, -

A A A
Al adjA
Characteristic equation 'A—ﬂ«” =0

Cayley Hamilton theorem states ‘ Each and every square
matrix satisfies its own characteristic equation.’
Steps to verify CHT
a)find characteristic equation
b)replace 4 by matrix A
c)LHS=RHS
LOGARITHMS
log(ab) =loga + logb

a
Iog(gj =loga —logb

log a™=mloga

4. log,a=1

5. log,a= loga
loghb
6. logl=0
PROBABILITY
1. Events:A,B
2. Probability:P
3. Random variables: X,Y,Z
4. Probability of an event
p(A) = )
n(s)

Sis the all possible outcomes
E is the any possible outcomes

5. Range of probability values
0<P(A) <1

6. Certainevent =1
7. Impossible event =0
8. Complement

P(A) =1-p(A)

9. General Addition rule for independent events
P(AUB) = p(A)+ p(B)-P(ANB)

10. Multiplication rule for independent events
P(ANB) = p(A).p(B)

11. Conditional probability

p(ANB)

p(B)

TRIGONOMETRY
Trigonometric identities

P(A/B) =

1. sin?@+cos?@ =1
2. 1+tan® @ =sec? 0
3. 1+cot? @ =cosec?d
4. tanezﬂ

cosd
5. cotH:Cf)—SQ

sin 6

6. sin d.cosecd =1
7. cosf.secld=1
8. tand.cotd=1
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ENGINEERING MATHEMATICS-I FORMULAE

TRIGONOMETRIC RATIOS OF STANDARD ANGLES

sin60  or cos30
step 3: quadranting

depending on which quadrant it lies we change the sign

of the given problem
since the given problems lies under second quadrant
therefore both are positive only.

00 30° 450 60° 90°
sin 9 0 1 i \/§ 1
2 |2 |5
cos @ ! \E 1 1 0
2 | V2|2
tan 9 0 i 1 \@ o
J3
ALLIED ANGLES

Trigonometric ratios of negative angle

1. sin (-x) = -sin x
2. cos (-x) = cos x
3.tan (-x) = -tan x
4. csc (-x) = -csc x
5. sec (-x) = sec x
6. cot (-x) = -cot x
Y
sin sin  cosec
cosec | *Ve €0S  all are positive
tan
cot
sec
o 0 X
e cos
cot |*ve 8¢ | 4ve
"

Steps for solving allied angle

Odd angle Even angle

90+6,270t 6 180+ 6, 3606

Le us solve the problem with steps
Find sin(120°)

Step 1: splitting

sin(180-60) or sin(90+30)

step 2: grouping

sin(180-60) (even) or sin(90+30) (odd)
*if it is even no change of T function
*if it is odd the function changes to its co function
Sin <>cos
sec €<—>cosec
tan <>cot

Trig.ratio| - [900-6 {90046 | 180°-6  [180°+6|360%-0 [360°+6
sinf - sing | cost | cosh sinf -5inf |- sing | sind
oS0 cost | sing |-sin | -cose |- cosb | cosd | cose
tano -tand | cotd |- coté | -tand tan6 |-tan6 | tanf
Trig. ratio| -0 90°-0 | 90°40 [180°-6 | 180°+0 | 360°-6 | 360°+6
coto - coto |tand |-tane -coto coth | - coté | cotb
sech sech cosech | - cosech|- sech - sech| sech sech
coseco - coseco| seco sech cosect | -cosect |- cosecd| cosect
COMPOUND ANGLES
1. sin( A+ B) =sin AcosB +cos Asin B
2. sin( A—B) =sin AcosB —cos Asin B
3. CcoS(A+B)=cosAcosB —sin Asin B
4. cos(A—B)=cosAcosB +sin Asin B
tan A+tan B
5. tan(A+B)=—————
l1-tan Atan B
tan A—tan B
6. tan(A-B)= ————
l1+tan Aitan B
7. sin 2A=2sin Acos A
cos2A =cos® A—sin? A
cos2A =2cos® A—1
10. cos2A=1 —2sin? A
11. an2A= Zta—nzA
1-tan“ A
12. sin 3A=3sin A—4sin® A
13. cos3A =4cos® A—3cos A
3tan A—tan® A
14. tan3A=————

1-3tan? A
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ENGINEERING MATHEMATICS-I FORMULAE

15. sin A= 2sin é cos é
2 2

16. cosA= cosz(Aj —sin Z[Aj
2 2

17 Zmn(:‘j
" tan A=

1—tan2(Aj
2

TRANSFORMATION FORMULAE
LsinC+sinD= Zsin(C ; DJ cos[C — Dj

2
2. sin C —sin D=2COS(C+D]SIH[ )
3. cosC +cosD:2cos(C+chos(C D)

4. cosC —cosD =—2$in[C * Djsm( D)

5. sin AcosB = %[sin (A+B)+sin(A-B)]

6. cos Asin B = %[sin (A+B)—sin(A-B)]
7. cos AcosB = %[cos(A+ B)+cos(A-B)

8. sin Asin B = —%[cos(A+ B)—cos(A—B))

LIMITS
Type 1: Direct substitution

Type 2 : Factorization

Type 3 : Rationalization

Type 4 : limitat ©°

Co efficient of highest variable will be the answer
Type5:

n_,n
X a = n—-1

lo
Bx—a oy

Type 6:

sin@
limg_o— =

tanf
limg_,o—— 0 =

COMPLEX NUMBERS
c= | a+ib/abeR, i=+-1|
ais the real part
b is the imaginary part

it=i 1'=1 i =g
=2 [ 4n+2
iT=-1 i"=-1 i =1
-3 . -7 . An+3 .
I =-i 1'=-1 i =—i
-4 -8 -4

it=1 i"=1 i™=1

Addition/subtraction of complex numbers

(axib) +
Multiplicat

(c+id)=(a+c)+i(b=d)

ion of two complex numbers

(a+ib).(c+id) = ac +iad +ibc +i°bd

=ac+iad +ib—hd
=(ac—hd) +i(ad +bc)

Conjugate of a complex number

Z=a+ib Z=a-ib
1+i 1-i
i i
1+i+/3 1-i4/3
1443 -1-i+/3
1

Modulus of a complex number

If z=x+iy

Then modulus is denoted by

- /XZ +yz

amplitude of a complex number is denoted by

It variesin

if z=

6 = tan l(lj
X

different quadrants if o = tan l(%
x |y [€
I + + o
Il - + T—
m . |- |-(z-a)
vV l+ |- |- «

POLAR FORM OF A COMPLEX NUMBER
x+iy is the Cartesian form of a complex number then

polar form of a complex is defined as

Z=r(cos
ri

0

@ +isin @) where
s the modulus

is the amplitude of a complex number

ARGAND DIAGRAM OF A COMPLEX NUMBER
To draw the argand diagram just draw a circle of any radius and

mark the angle made by its amplitude
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