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Mathematic |
Revision:

1. Vector.

2. Vector /Cross Product.

3.Complex Number

4. Matrix.

5. Determinates.

6. Grammer rule.

7. Integration methods/ powers of trigonometric
function sin 0 & cos 6.

8. Integration methods/trigonometric substation.
9. Integration methods/partial fraction.

10. Integration by long division.

11. Integration methods/by part.

12. Tubular Integration

13. Integration application/area under the curve.
14. Integration application/volume.

15. Integration application/length of curve.

16. Integration application/area of surface.



Mathematics (1) Al-mustagbal University Collage
Dr. Alaa Mohammed Hussein Wais

1.Vector

A quality such as force, displacement, or velocity 1s called a vector and represented
by a direct line segment.
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Definition of Vector:

A vector 1s a directed line segment AB has initial point (A) and terminal pomt (B),
it’s length denoted by |E|

If ¥ is a two dimensional vector in plane equal to the vector with inifial points at
the origin and terminal point (11, v3), then the component of (V):

V= {vy,vs)

If V isa three-dimensional vector with initial point at the origin at the terminal
pomt(w,, 17,5, 175 ), then the component of (V):

B= (v, v;,v3)
V= {vy,vz)

V2

Component of two dimensional

WVector

Component of three dimensional vectors

The magnitude of length of the vector v = P_fj 15 the non-negative number.

V| = \/1»‘12 + v, + vt = \/(-Tz )2+ (1, — )+ (23— 7)
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Vectors Operation:

WVector Addition multiplication of a vector by scalar:
LetU=(u,usuz )and V= (1,057 )

K is scalar.

Addition: U + V= (_uy + vy, U, + vy us+ vs3)

Scalar multiplication: K. U = ( K.uy, K. u,, K. us

F 3

U+v

Sum Vector

The difference vector.

+V
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Addition Vector.

Properties of VVector.

1. U+V=vztU

2. a(U+V)=aU+aV

3. U.V=V.U(Dot product)

4. angle between two vector
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5.Vector Projection.

U=PQ N\ v
V=PS
v
R > S
P

The vector projection of U = ﬁj onto non-zero vector V = PS is the vectorPR

Proj, U ( the vector Projection U onto V)
v

Proj, U=(|U|.cos8) m
vy
v |U|.cos@ = —
|U]. cos v
Proj, U= (H = (ﬂ)‘[«’ (vector value).
’ vl 2 vl vl
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Example 1: Find the component form and length of vector with mifial point P (-3,
4, 1) and termunal pomnt Q (-5, 2, 2):

Solution:
a) The standard position vector V representing ﬁ has components:
V= Xx;— X = —5—3= -2
V=Y, - n=2-4=-2
V=2 — 5 =2-1=1
The component form of PQ is:
V=(-2,-2,1)

b) The magnitude of vector length |V| or |ﬁ\ 15:

[v] = \{(”12 + vyt + vyt = \[(xz —x)2 + (2 =)+ (2 — 7)*

V= V(=22 + (-2 +(1)? =9=3

Example 1: Let U=(-1,3,1), V=(4,7,0), Find:
1. 2U+3V:

204+3V=2(-1,31)+3(470)=(-2,62)+ (12,21,0) =
(10,27,2)
2.U-V=

U-V=(-131)-(47,0)=(=5-41)
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Example~=)| Find the dot product of U.V, where U = (1,-2.-1),and V =
(—6,2,—3).

Solution:
UV=(1x —6)+ (—2x2)+ (-1 x -3)

= 6-443=—7

Example [ | Find the angle 8 between U =i — 2j — 2k, and V = 61 + 3] + 2k.
Solution:
UV=(1x6)+(-2x3)+ (-2x2)

=6-6-4= —4

U= J12+ (=22 +(-2)=V9=3
[V|= v6Z+ 32+ 27 = \49=7

1 oV
[u].jv

8 = cos™

8= cos 2~ 176rad.
3x7
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Example[ | Find the vector projection of U = 61 +3j + 2k ontoV =1i-2j—
2k. and the scalar component of U in the direction of V.

Solution:
1) Find Proj, u:

. uv
Projyu=——.V
=

(6%1)+(3x—2)4(2%-2)
(P+(-2)2+ (-27)

Projyu = A(1—2j—2k)

. 4 . . 4. 8, 8
Projyu= —.(i—-2j—2k) = i+ S j+5k

2) The scalar component of U in the direction of V.

Ul cosf = UV _(6x6)+(3x-2)+ (2x-2) 6-6+4 4
' V| JOF+(=2) + (-2)? Vo 3

Unit Vector:-

The length of vector is called unit vector. The standard of units vectors are:

i=1(1,00), j=1000,1,0), k=1(001)

P3 (%3, ¥, Z2)

k oP,

1 PPz
OP;

Pr (x1, ¥1. Z1)
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V=wi+rj+ vk
i,j,and k as scalar vector.

[ = component of vector v, , J = component of vector v,

k = component of vector v,

V1=(X2-X1) , Vo=(Y2-Y1) ,V3=(Z2-Z1)

v _ P1P2

Unit vector=— = ——
lv|  |P1P2]

Example 2: Find a unit vector in the direction of the vector Py( 1, 0, 1) to Py 3, 2,
0).

Solution:

1.P1P2 =V1i+v2j+v3k
= (x2—x1Di+ (y2—-yl)j+ (z2 —z1)k

=(3-1)i+(2-0)j+(0-1)k=2i+2j-k

2. |PP| = (2 —x)7 + (y2—31)* + (22— 21)°

=JE-1*+(2-0)*+(0-1)
= VET P+ =\0=3
3. Unit vector:

PP, 2i+2j—k

[P 3
U_z, 2 1k
—3tt3ziT3

9



