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Position vector

���� = ��, ��, ��

 Length of ���� = ���� = ��
� + ��

� + ��
�

������� = � − � ������� =− ������� ������� + ������� = �������

 ����� = � ���� where k is a constant

Unit vector (direction of Cosines)

 Unit vector of ���� is (������ ) = ����
����

= ��
����

, ��

����
, ��

����

���� = ���� . ������

���� = ���� . ��� �� , ��� �� , ��� ��

������ = ��� �� , ��� �� , ��� ��

�� is The component of ���� in the direction of x-axis

�� = ��� �� ��� = ��� ��

�� + �� ≥ �� لزم

If the vector makes angle ��, ��, �� with axes

 ���� �� + ���� �� + ���� �� = �

If ���� makes direction angles ��, ��, ��

Then K.���� makes angles
��, ��, �� if K is positive

��� − ��, ��� − ��, ��� − �� if K is negative
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(1) Scalar product & vector product comparison:

for ���� = (��, ��, ��) and ���� = (��, ��, ��)

Scalar Product Vector product
���� •���� ���� × ����

���� •���� = ���� ���� ��� � ���� × ���� = ���� ���� ��� � ��� ,where ��� is
a unit vector perpendicular to���� and ����

���� •���� = ���� + , ���� + ���� ���� × ���� =
�� �� ��

�� �� ��
�� �� ��

���� •���� = ���� •���� ���� × ���� =− ���� × ����
IF ���� •���� = � then ���� ⊥ ���� IF ���� × ���� = ���� then ���� // ����

���� •���� = ���� � ���� × ���� = ����

��•�� = ��•�� = ��•�� = �

��•�� = ��•�� = ��•�� = �
��•�� = ��•�� = ��•�� = �

�� × �� = �� × �� = �� × �� = ����
�� × �� = �� , �� × �� = �� , �� × �� = ��

�� × �� =− �� , �� × �� =− ��
�� × �� =− ��

���� •���� = � ���� × ���� = ����
���� + ���� •��� = ���� •��� + ���� •��� ���� + ���� × ��� = ���� × ��� + ���� × ���
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(2) Scalar product:

 ��� � = ���� •����
���� ����

, � ≤ � ≤ ���°

��� � = ������ •������

 the algebraic component (projection) of ���� in the direction of ���� is

�� = ���� cos � =
���� •����

����
= ���� •������

 the vector component (projection) of ���� in the direction of ���� is

������ =
���� •����

���� � ����

work done = � = ��� •��� = ��� ��� ��� �

(3) Vector product:

 ��� � = ���� ×����
���� ����

, 0 ≤ � ≤ 180°

 The unit vector ⊥ to the plane that contains ���� , ���� is ��� =± ���� ×����
���� ×����

To prove that ���� ⊥ ���� , then ���� •���� = �

To prove that ���� // ����

 ���� × ���� = ���� 
��
��

= ��

��
= ��

��
���� = �����

 If � = � ���� // ���� and in the same direction
 If � = ��� ���� // ���� and in the opposite direction

If � = �� ���� ⊥ ����

����
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(5) Vectors related to geometric shapes:

���� , ���� , ��� , ���� and ��� are vectors in Space, then

1. Area of the Parallelogram LMNP =

 ���� × ���� = ���� ���� ��� �


�
�

��� × ���� (valid for any quadrilateral)

2.Area of the Triangle LMN=


�
�

���� × ���� = �
�

���� ���� ��� �


�
�

��� × ����

3.Volume of the parallelepiped= ���� •���� × ��� =
�� �� ��
�� �� ��
�� �� ��

4.������ = ������
���� ����

= ���� •���� ×���
���� ×���

5.Volume of quadrilateral pyramid= �
�

���� •���� × ���

6.Volume of triangular pyramid= �
�

���� •���� × ���

����

����

���

���� ���

L

N

M

P

�

1.Mode 6, 1, 1

2.fill the matrix

3.AC

4.shift 4, 7

5.Shift 4, 3
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(1) Equation of straight line

For � = ��, ��, �� and ��� = (�, �, �)

1. ��� = � + ���� , where t is a constant number

�, �, � = ��, ��, �� + �(�, �, �)

2. � = �� + ��

� = �� + ��

� = �� + ��

3. �−��
�

= �−��
�

= �−��
�

= �

“Vector form”

“Parametric form”

“Cartesian form”
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(3) Relation between two St.lines in space

1.The angle between two St.lines

��� � = ������ •������
������ ������

2. Parallel lines ��� ��� // ��� ��� if ������ = �������


��
��

= ��
��

= ��
��

 ������ × ������ = ����

3. Perpendicular lines

��� ��� ⊥ ��� ��� if ������ •������ = � ���� + ���� + ���� = �

4. If ��� ��� // ��� ��� and � ∈ ��� ��� and � ∈ ��� ��� then the two points are coincident

5. Intersecting lines ��� ��� : ����� = � + �������� ��� ��� : ����� = � + ��������

������� •������ × ������ = � intersecting lines (the two lines lie on the same plane)

������� •������ × ������ ≠ � Skew lines (the two lines doesn’t lie on the same plane)

To find the intersection point between two St.Lines

��� �� : ����� = ��, ��, �� + �� ��, ��, �� ��� �� : ����� = ��, ��, �� + ��(��, ��, ��)

I. Let �� = �� , �� = ��

II. ���� − ���� = �
���� − ���� = �

III. Get �� , ��
IV. Get �� = ���� & �� = ����
V. If �� = �� (then the two straight lines are intersecting)

If �� ≠ �� (then the two straight lines are skew)

Solving the two equation “Mode, 5, 1”
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(4) Equation of Plane

For � = ��, ��, �� and ��� = (�, �, �)

1. ��� •��� = ��� •����

(�, �, �)• �, �, � = (�, �, �)• ��, ��, ��

2. �� + �� + �� = ��� •����

3. � � − ��) + �(� − ��) + �(� − �� = �

If the plane cuts the coordinate axis at the points ��, �, � , �, ��, � , �, �, ��
then the equation of plane equals:


�
��

+ �
��

+ �
��

= �


�
�

+ �
�

+ �
�

= � (where (p, q, r) is the Centroid of the triangle ABC)

If the equation of plane is �� + �� + �� = �

� = � the plane passes through the origin point

� = � the plane is parallel to x-axis

� = � the plane is perpendicular to yz-plane

� = �, � = � the plane contains x-axis and ⊥ yz-plane

“Vector form”

“Standard form”

“General form”

�
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