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The unit vector in the direction of a given vector: 

IF𝐴 = (Ax, Ay, Az) ∈ R3 Then the unit vector in the direction of 𝐴 is denoted by 𝑈𝐴
ሬሬሬሬ⃑  ,

and given by the relation: 𝑈𝐴
ሬሬሬሬ⃑  =

𝐴

‖𝐴‖

 

 

 

 

The direction angles and direction cosines of a vector in space 

IF𝐴 = (Ax , Ay , Az) is a vector in space and IF(θx, θy, θz) are measures of the angles

that the vector makes with the position direction of (x,y,z) axes respectively  

Ax = ‖𝐴‖ cos θx, Ay = ‖𝐴‖ cos θy, Az = ‖𝐴‖ cos θz

𝐴= (Ax , Ay , Az) = Axî + Ayĵ + Az𝑘෠  = ‖𝐴‖ cos θx î + ‖𝐴‖ cos θyĵ + ‖𝐴‖ cos θz 𝑘෠  

= ‖𝐴‖ (cos θx î + ‖𝐴‖ cos θy ĵ + ‖𝐴‖ cos θz 𝑘෠)

(θx, θy, θz) are direction angles of vector 𝐴

(cos θx, cos θy, cos θz) are direction cosines of vector 𝐴

 

 

 

 

The unit vector in direction of 𝐴̅ is 

𝑈𝐴
̅̅̅̅  = cos θx î + cos θy ĵ + cos θz 𝑘෠  = (cos θx , cos θy ,cos θz)

‖𝑈𝐴
̅̅̅̅ ‖ = √𝑐𝑜𝑠 2𝜃𝑥  + 𝑐𝑜𝑠 2𝜃𝑦  +  𝑐𝑜𝑠 2𝜃𝑧 = 1

Where : cos2 θx + cos2 θy + cos2 θz = 1 

(a) IF 𝐴 = (2, -3,0), 𝐵ሬ⃑  = (1,4,-1) find 𝐴𝐵ሬሬሬሬሬ⃑ .

(b) IF 𝐴 = (1,1,-2), 𝐴𝐵ሬሬሬሬሬ⃑  = (4,-1,2) find coordinates of the point B.

(a) 𝐴𝐵ሬሬሬሬሬ⃑  = 𝐵ሬ⃑  - 𝐴 = (1,4,-1) - (2, -3,0) = (-1,7,-1)

(b) 𝐴𝐵ሬሬሬሬሬ⃑  = 𝐵ሬ⃑  - 𝐴  , 𝐵ሬ⃑  = 𝐴𝐵ሬሬሬሬሬ⃑  + 𝐴 = (4,-1,2) + (1,1,-2) = (5,0,0)

IF 𝐴 = (-2,2,1), 𝐵ሬ⃑  = (3,1,–2) find the unit vector in direction of 𝐴, 𝐵ሬ⃑ , 𝐴𝐵ሬሬሬሬሬ⃑

𝑈𝐴
ሬሬሬሬ⃑  =

𝐴

‖𝐴‖
  = 

(−2 ,2 ,1)

ξ4+4+1
=  (

−2

3
,

2

3
,

1

3
) ሱۛ ሮۛ 𝑈𝐴

ሬሬሬሬ⃑  =
𝐵ሬ⃑

‖𝐵ሬ⃑ ‖
  = 

(3 ,1 ,−2)

ξ9+1+4
  = 

(
3

ξ14
,

1

ξ14
,

−2

ξ14
)  ሱۛ ሮۛ    𝐴𝐵ሬሬሬሬሬ⃑  = 𝐵ሬ⃑  - 𝐴 = (3, 1, –2) – (–2, 2, 1) = (5, –1, –3)

𝑈𝐴𝐵
ሬሬሬሬሬሬሬ⃑  =

𝐴𝐵ሬሬሬሬሬ⃑

‖𝐴𝐵ሬሬሬሬሬ⃑ ‖
  = 

(5 ,−1 ,−3)

ξ25+1+9
=  (

5

ξ35
,

−1

ξ35
,

−3

ξ35
)
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The opposite figure represents the vector 𝐴̅ whose norm is 10 units. 

(a) Express the vector A by algebraic form (cartesian components).

(b)Find measure of direction angles of vector 𝐴̅.

(a) First resolve the vector 𝐴̅ into two components:

The first in the direction of 𝑂𝑍̅̅ ̅̅  and its magnitude Az = ‖𝐴̅‖ cos θz = 10 cos 40 = 7.66

The second lies in the coordinate plane xy: Axy =  ‖𝐴̅‖ sin θz = 10 sin 40 = 6.428

Now resolve the component Axy into two components: 

The first in the direction of  𝑂𝑋̅̅ ̅̅  and its magnitude Ax

Ax = Axy cos 70 = 6.428 cos 70 = 2.199  

The second in the direction of 𝑂𝑌̅̅ ̅̅  and its magnitude Ay

Ay = Axy sin 70 = 6.428 sin 70 = 6.04  

𝐴̅ = (Ax , Ay , Az) = Ax î + Ay ĵ + Az 𝑘෠  = (2.199,6.04,7.66) 

(b) 𝑈𝐴
̅̅̅̅  =

𝐴̅

‖𝐴̅‖
= (

2.199

10
,

6.04

10
,

7.66

10
)

cos θx = 
2.199

10
  ,  ∴ θx = 77°17'49"    cos θy = 

6.04

10
  ,  ∴ θy = 52°50' 35'' 

cos θz = 
7.66

10
  ,  ∴ θz = 70 ,0, = 40°14" 

The opposite figure represents a force 𝐹 of magnitude 200N

(a) Express the force 𝐹 in the algebraic form.

(b) Find the measure of the direction angles of the force 𝐹.

a) 𝑓 = ( f cos θ sin φ , f cos θ cos φ , f sin θ )

𝑓 = ( 200 × 
5

4 ξ2
 × 

3

5
 , 200 × 

5

4 ξ2
 × 

4

5
 , 200 × 

5

4 ξ2
 )

𝑓 = ( 60ξ2 , 80ξ2 , 100ξ2 ) 
          
ሱۛ ሮ 𝑓 = 60ξ2 î + 80ξ2 ĵ , 100ξ2 𝑘෠  

b) ‖𝑓‖ = √𝑓𝑥
2 +  𝑓𝑦

2 +  𝑓𝑧
2 = ට(60ξ2)

2
+  (80ξ2)

2
+  (100ξ2)

2
  = 200

cos θx = 
𝑓𝑥

‖𝑓‖
 =

60 ξ2

200
 ሱۛ ሮ θx = 64°53'45'' 

cos θy = 
𝑓𝑥

‖𝑓‖
 =

80 ξ2

200
 ሱۛ ሮ θx = 55°33' 

cos θz = 
𝑓𝑥

‖𝑓‖
 =

100 ξ2

200
 ሱۛ ሮ θz = 45° 
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S.B.2017 1) find the norm of each of the following vectors :

(a) 𝐴 = (2, - 1, 0) (b) 𝐵ሬ⃑  = (1, 2, - 2)

(c) 𝐶 = 𝐽መ (d) 𝐷ሬሬ⃑  = 𝑖̂ – 4 𝐽መ

S.B.2017 2) if 𝐴 = (1, -3, 2) and 𝐵ሬ⃑  = (0, 2, 3) find ‖𝐴‖ and ‖𝐴 + 𝐵ሬ⃑ ‖  [ξ14 , 3ξ3 ]

S.B.2017 3) A = (- 2, 3, 5) and B = (1, 4, - 2) , find 𝐴𝐵ሬሬሬሬሬ⃑  [(3, 1, - 7)] 

S.B.2017 4) if 𝐶 = (1, -2,2), find the unit vector in the direction of 𝐶    [(
1

3
,

− 2

3
,

2

3
)] 

S.B.2017 5) If the vector A makes with the positive direction of the coordinate

axes x, y and z angles of measure 60° 80° and θ, where θ is an acute

angle,

(a) Find the measure of θ.       [31.96 ̊] 

(b) Find if  𝐴 if ‖𝐴‖= 13  [6.5 𝑖̂ + 2.26 𝑗̂ + 11.03𝑘̂] 

S.B.2017 6) If the tension force in a string equals

21 Newton,

Find the components of the force 𝐹⃑ .  [(14, - 7, - 14)] 

S.B.2017 7) Find the vector 𝐴 whose norm is 21 ξ3 and makes equal angles with

the positive directions of the coordinate axes.               [± 21 (𝑖̂ +  𝑗̂ + 𝑘̂ )]

S.B.2017 8) Use the opposite figure to find the

components of the force F whose magnitude is

12 ξ29 Newton in the direction of the coordinate axes. [(-24, 48,36)]

S.B.2017 9) Find the direction angles of the vector 𝐶  3 𝑖̂ - 4 𝑗̂ + 5 𝑘̂  with the 

positive direction of the coordinate axes. [64.9°, 124.48°, 45°] 

Choose the correct answer in each of the following: 

S.B.2017 10) if 𝐴 = (- 2, k, 1) and ‖𝐴‖ = 3 units, then k = ……

(a) 4 (b) - 4 (c) ±2 (d) ξ14

S.B.2017 11) if 30 ̊, 70 ̊ , θ are the direction angles of a vector , then one of the

values of  θ = …… 

(a) 100 ̊ (b) 80 ̊ (c) 260 ̊ (d) 68.61 ̊
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S.B.2017 12) if 𝐴 = (- 1, 5, - 2), 𝐵ሬ⃑  = (3, 1, 1) and 𝐴 + 𝐵ሬ⃑  + 𝐶 = 𝑖̂ , then 𝐶 = …..

(a) 𝑖̂ + 6 𝑗̂ – 𝑘෠  (b) - 𝑖̂ -  6 𝑗̂ + 𝑘෠  

(c) 𝑖̂ + 4 𝑗̂ – 3 𝑘෠  (d) 𝑖̂ + 4 𝑗̂ – 𝑘෠  

S.B.2017 13) Which of following vector is a unit vector?

(a) (- 3, 2, 2) (b) (
1

2
,

1

3
,

1

4
) 

(c) (
3

5
,

− 4

5
, 0) (d) (

−1

12
,

− 3

12
,

2

12
) 

S.B.2017 12) if 𝓁, m and n are the direction cosines of vector 𝐴 , then ……

(a) 𝓁 + m + n = 1 (b) 𝓁 = m = n

(c) 𝓁2 + m2 + n2 = 1 (d) 𝓁 + m + n = ‖𝐴‖

S.B.2017 13) the direction cosines of the vector 𝐴 = (- 2, 1, 2) is ……..

(a) (- 2, 1, 2) (b) (
− 2

3
,

1

3
,

2

3
) 

(c) (
− 5

2
, 5,

5

5
) (d) (- 1, 1, 1)

S.B.2017 14) if 𝐴 = (3, - 2, m) and ‖𝐴‖ = ξ22 , then m = ……

(a) 21 (b) ± 9 (c) ±3 (d) 17

S.B.2017 15) if 𝐴 = 4 𝑖̂ - 3 𝑗̂ +5 𝑘෠  , then the component of 𝐴 in the direction of y-

axis equals …… 

(a) 4 (b) 3 (c) - 3 (d) 5

S.B.2017 16) if the direction angles of a vector are 45 ̊ , 45 ̊ , θ , then θ = …. 

(a) 45 ̊ (b) 90 ̊ (c) 0 (d) 60 ̊

S.B.2017 17) if 𝐴 = (-2, 4, 6) and 𝐵ሬ⃑  = (0, k, 3), where k ∊ z+ and ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖ = 7 , then

the value of k = …….. 

(a) 10 (b) 8 (c) 6 (d) 4

S.B.2017 18) if A  (-4, -2, 3) , B (1, 2, K), and  the length of AB = ξ77 , then one

of the value of k is …….. 

(a) 2 (b) 4 (c) 6 (d) 9

S.B.2017 19) if 𝐴 = (-1, 3, 4) and 𝐵ሬ⃑  = (0, - 2, 5), then ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖ = ……..

(a) 2ξ3 (b) 3ξ3 (c) 4ξ3 (d) 5ξ3
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S.B.2017 20) if 𝐴 = (1, - 1, 2) , 𝐵ሬ⃑  = (0, 2, - 3) and 𝐶 = (-2, 1, 0) then

‖3𝐴  − 𝐵ሬ⃑  + 𝐶 ‖ = ……..

(a) 8ξ3 (b) 11 (c) 12 (d) 7ξ2

S.B.2017 21) the direction cosines of the vector (2, - 4, 4) are …… 

(a) (2, - 4, 4) (b) (1, - 2, 2) (c) (
1

3
,

−2

3
,

2

3
) (d) (

1

3
,

2

3
,

2

3
) 

S.B.2017 22) if 𝐴𝐵ሬሬሬሬሬ⃑  = 3 𝑖̂ + 3 𝑗̂ + 7 𝑘෠   and  𝐵𝐶ሬሬሬሬሬ⃑  = 𝑗̂ + 5 𝑘෠  ,  then  ‖𝐴𝐶ሬሬሬሬሬ⃑ ‖ = ……..

(a) 13 (b) 12 (c) 10 (d) 9

S.B.2017 23) if 𝐴 = (-7, 3, 10) and 𝐵ሬ⃑  = (- 4, - 1, - 2), then the unit vector in the

direction of 𝐴𝐵ሬሬሬሬሬ⃑  = ……..

(a) (
3

13
,

4

13
,

12

13
) (b) (

3

13
,

− 4

13
,

− 12

13
)   (c) (

−3

13
,

4

13
,

12

13
)    (d) (

− 3

13
,

− 4

13
,

− 12

13
) 

S.B.2017 24) if A  (-2, 0, 3) and B  (4, 2,- 5), then ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖ = …….. units of length

(a) ξ12 (b) ξ40 (c) ξ44 (d) ξ104

S.B.2017 25) in the opposite figure;

ABCD A’ B’ C’ D’ is a cuboid in which

A (4, 0, 0), C (0, 9, 0), D’ (0, 0, 7), then ‖𝐴𝐶′ሬሬሬሬሬሬ⃑ ‖ = ……..

(a) ξ146 (b) ξ144 (c) 5 (d) ξ20

MOE 2017 26) if 30 ̊, 70 ̊ , θ ̊ are the direction angles of a vector , then one of the

values of  θ = …… 

(a) 0 ̊ (b) 30 ̊ (c) 60 ̊ (d) 90 ̊

MOE 2017 27) if A (2, 1, 0) and  B (1, 1, 0), then the unit vector of 𝐴𝐵ሬሬሬሬሬ⃑  is  ……

(a) 𝑖̂ (b) 𝑗̂  (c) 𝑘෠   (d) - 𝑖̂ 

S.B.2017 28) if the direction angles of a vector are 45 ̊ , 45 ̊ , θ , then θ = …. 

(a) 45 ̊ (b) 90 ̊ (c) 0 (d) 60 ̊

Answer the following: 

S.B.2017 29) find the direction cosines of a straight line which makes acute

equals angles with the coordinates [(
1

ξ3
,

1

ξ3
,

1

ξ3
)] 

S.B.2017 30) if θx , θy , θz are direction angles of a line in a space, prove that

Sin2 θx + Sin2 θy + Sin2 θz = 2
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S.B.2017 40) find the vector 𝐴 if its norm is 5 units and makes equal angles with

the positive direction the cartesian axes [±
5ξ3

3
(𝑖̂ + 𝑗̂ + 𝑘෠)] 

S.B.2017 45) ABCD is a parallelogram where A (- 1, 2, 1), B (2, 0, - 1) and C (3,

1, 4), find, using vectors , the coordinates of the point D.          [(0, 3, 6)]

S.B.2017 46) find the coordinates of the point A whose distance from the origin is

8 units of length, such that the straight line 𝐴𝑂ശሬሬሬሬԦ makes with the two axes

𝑧𝑧ശሬሬԦ' , 𝑥𝑥ശሬሬሬԦ' angles of measures 
𝜋

4
 , 

𝜋

3
 respectively.[(4, 4, 4ξ2), (4, - 4, 4ξ2)]

Complete the following: 

S.B.2017 47) the unit vector in the direction of 𝐴 = (2, 3, 2ξ3 ) equals ……

S.B.2017 48) if 𝐴 = (1, 2, - 4) , 𝐵ሬ⃑  = (1, 1, k - 1) ‖𝐴 + 𝐵ሬ⃑  ‖ = 7 units of length ,

then k = …….. 

S.B.2017 49) if 𝐴 = (−
1

2
,

3

4
, 𝑘) is a unit vector, then the value of k = …… or …. 
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Vector Multiplication 

There are two kinds of vectors multiplication : 

(1) The scalar product (the dot product)

The vector product (the cross product) 

Scalar product of two vectors ( Dot Product) 

* If 𝐴, 𝐵ሬ⃑  are two vectors the measure of the minor angles between them

is θ the scalar product of the two vectors 𝐴, 𝐵ሬ⃑  is 𝐴, 𝐵ሬ⃑

𝐴 . 𝐵ሬ⃑  = ‖𝐴‖   ×  ‖𝐵ሬ⃑ ‖   cos θ → 𝐴 .  𝐵ሬ⃑ = AB cos θ

* The absolute value of the scalar product equals the area of the rectangle whose

dimensions are the norm of one of the two vectors

(‖𝐵ሬ⃑ ‖) and the component of the other on it (‖𝐴‖ cosθ)

Properties of scalar product : 

1) Commutative property : 𝐴. 𝐵ሬ⃑  = 𝐵ሬ⃑  . 𝐴

2) 𝐴 . 𝐴 = ‖𝐴‖
2

3) 𝐴 . 𝐵ሬ⃑  = zero if and only if 𝐴 ⏊  𝐵ሬ⃑

4) Distributive property: 𝐴. ( 𝐵ሬ⃑  + 𝐶 ) = 𝐴 . 𝐵ሬ⃑  + 𝐴 . 𝐶

5) If K is a scalar (real number) then, (K𝐴) . 𝐵ሬ⃑  = 𝐴 ( k 𝐵ሬ⃑  ) = k ( 𝐴 . 𝐵ሬ⃑  )

 

 

 

1) The two vectors must be outwards of the same point or inwards to the same point

2) θ ∈ [ 0 , π ]

if ‖𝐴‖ = 2 ‖𝐵ሬ⃑ ‖ = 8   ,  θ = 60°, Find 𝐴. 𝐵ሬ⃑

‖𝐴‖ = 8 , & 2 ‖𝐵ሬ⃑ ‖ = 8 → ‖𝐵ሬ⃑ ‖ = 4 → 𝐴 . 𝐵ሬ⃑  = AB cos θ = 8 x 4 x cos 60 = 16
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If  𝐴 ⏊  𝐵ሬ⃑  then 𝐴 . 𝐵ሬ⃑  = zero    * If 𝐴 . 𝐵ሬ⃑ = zero then 𝐴 ⏊  𝐵ሬ⃑

If 𝐴 . 𝐵ሬ⃑  are two vectors the angle between them 135° and if  ‖𝐴‖ = 6,

‖𝐵ሬ⃑ ‖ = 10, Find 𝐴 . 𝐵ሬ⃑

𝐴 . 𝐵ሬ⃑  = AB cos 0 = 6 × 10 × cos 135 = -30ξ2

If (𝑖̂ , 𝑗̂ ,𝑘෠) are three unit vectors of righ hand system. Find î. î, 𝑗̂ . 𝑗̂ , 𝑘෠  . 𝑘෠  

î . î = ‖𝑖̂‖ ‖𝑖̂‖  cos θ = 1 × 1×1 = 1 →  𝑗̂  . 𝑗̂   = 1×1×1 = 1 →  𝑘෠  . 𝑘෠   = 1 

if ( 𝑖̂ , 𝑗̂ ,𝑘෠  ) are three unit vectors of right hand system. Find î · î , 𝑗̂  . 𝑗̂ , 

𝑘෠  . 𝑘෠  . î 

î . 𝑗̂ = ‖𝑖‖̂ ‖𝑗̂‖   cos 90 = 1 × 1 × 0 = zero  ∵ 𝑗̂  . 𝑘෠  = zero →  𝑘෠ . î = zero 

ABCD is a square of side length 10cm find each of the following: 

a) 𝐴𝐵ሬሬሬሬሬ⃑ .𝐷𝐶ሬሬሬሬሬ⃑  , b) 𝐴𝐵ሬሬሬሬሬ⃑  · 𝐵𝐶ሬሬሬሬሬ⃑  , c) 𝐵ሬ⃑ .𝐶𝐴ሬሬሬሬሬ⃑

a) 𝐴𝐵ሬሬሬሬሬ⃑ .𝐷𝐶ሬሬሬሬሬ⃑  = ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖    ‖𝐷𝐶ሬሬሬሬሬ⃑ ‖  COS 0 = 10 × 10 ×1 = 100

b) 𝐴𝐵ሬሬሬሬሬ⃑  · 𝐵𝐶ሬሬሬሬሬ⃑  = ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖    ‖𝐵𝐶ሬሬሬሬሬ⃑ ‖ cos 90 = zero

c) 𝐴𝐵ሬሬሬሬሬ⃑ . 𝐶𝐴ሬሬሬሬሬ⃑  = ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖  ‖𝐶𝐴ሬሬሬሬሬ⃑ ‖ Cos 135 = 10 × 10ξ2 × - 
1

ξ2
 = -100 

another solution: 𝐴𝐵ሬሬሬሬሬ⃑  · 𝐶𝐴ሬሬሬሬሬ⃑  = 𝐴𝐵ሬሬሬሬሬ⃑  :(-𝐴𝐶ሬሬሬሬሬ⃑  ) = -𝐴𝐵ሬሬሬሬሬ⃑  · 𝐴𝐶ሬሬሬሬሬ⃑  = - ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖   ‖𝐴𝐶ሬሬሬሬሬ⃑ ‖ cos 45

= -10 × 10 ξ2  × 
1

ξ2
 = -100 
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The scalar product of two vectors in orthogonal coordinate system, 

If 𝐴 = (Ax , Ay , Az) , 𝐵ሬ⃑  = (Bx , By , Bz) , then 𝐴. 𝐵ሬ⃑  = (Ax , Ay , Az) . (Bx , By , Bz)

𝐴. 𝐵ሬ⃑  = Ax Bx + Ay By + Az Bz

 

 

 

 

 

 

 

 

 

If 𝐴 = (Ax Ay) , 𝐵ሬ⃑  = (Bx , By)  → 𝐴. 𝐵ሬ⃑  = (Ax Ay) . (Bx , By)

𝐴. 𝐵ሬ⃑  = Ax Bx + Ay By

ABC is equilateral triangle of side length 8cm find the following: 

a) 𝐴𝐵ሬሬሬሬሬ⃑ . 𝐴𝐶ሬሬሬሬሬ⃑ , b) 𝐴𝐵ሬሬሬሬሬ⃑  · 𝐵𝐶ሬሬሬሬሬ⃑ , c) 2(𝐴𝐵ሬሬሬሬሬ⃑ ) . 3(𝐵𝐶ሬሬሬሬሬ⃑ )

(a) 𝐴𝐵ሬሬሬሬሬ⃑ . 𝐴𝐶ሬሬሬሬሬ⃑  = ‖𝐴𝐵ሬሬሬሬሬ⃑ ‖   ‖𝐴𝐶ሬሬሬሬሬ⃑ ‖   Cos 60 = 10 × 10 ×
1

2
 = 50 

(b) 𝐴𝐵ሬሬሬሬሬ⃑ . 𝐵𝐶ሬሬሬሬሬ⃑  = - (𝐵𝐴ሬሬሬሬሬ⃑ . 𝐵𝐶ሬሬሬሬሬ⃑ ) = - (‖𝐵𝐴ሬሬሬሬሬ⃑ ‖  ‖𝐵𝐶ሬሬሬሬሬ⃑ ‖ cos 60) = - 10 × 10 × cos 60 = - 50

(c) 2 (𝐴𝐵ሬሬሬሬሬ⃑ ) . 3 (𝐵𝐶ሬሬሬሬሬ⃑ ) = 6 (𝐴𝐵ሬሬሬሬሬ⃑ . 𝐵𝐶ሬሬሬሬሬ⃑ ) = 6 × - 50 = - 300

Let 𝐴 = (Ax , Ay , Az) ∴ 𝐴 = Ax 𝑖̂+ Ay 𝑗̂+ Az 𝑘෠  

𝐵ሬ⃑  = (Bx , By , Bz) ∴𝐵ሬ⃑   = Bx 𝑖̂+ By 𝑗̂+ Bz 𝑘෠

𝐴. 𝐵ሬ⃑  = (Ax  𝑖̂ + Ay 𝑗̂+ Az 𝑘෠) . (Bx 𝑖̂+ By 𝑗̂+ Bz 𝑘෠)

Since , 𝑖̂ . 𝑖̂ = 𝑗̂ .  𝑗̂ = 𝑘෠  . 𝑘෠  = 1    → 𝑖̂ . 𝑗̂ =  𝑗̂.  𝑘෠  = 𝑘෠  . 𝑖̂ = 0 

∴ 𝐴. 𝐵ሬ⃑  = Ax Bx + Ay By + Az Bz

If 𝐴 = 2 𝑖̂+ 3 𝑗̂+ 4 𝑘෠  , 𝐵ሬ⃑  = - 𝑖̂ - 2 𝑗̂+  𝑘෠  . find 𝐴. 𝐵ሬ⃑

𝐴. 𝐵ሬ⃑  = (2, 3, 4) . (- 1, - 2, 1) = - 2 – 6 + 4 = - 4

find 𝐴. 𝐵ሬ⃑  in each of the following :

a) 𝐴 = (- 1, 3, 2) , 𝐵ሬ⃑  = (4, - 2, 5) and what do you deduce ?

b) 𝐴 = (2, -1) , 𝐵ሬ⃑  = (- 3, 1)

a) 𝐴. 𝐵ሬ⃑  = (- 1, 3, 2) . (4, - 2, 5) → 𝐴. 𝐵ሬ⃑  = - 4 – 6 + 10 = zero → 𝐴 ⏊  𝐵ሬ⃑

b) 𝐴. 𝐵ሬ⃑  = (2, -1) . (- 3, 1) = - 6 – 1 = - 7
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* The angle between two vector :

𝐴. 𝐵ሬ⃑  = ‖𝐴‖  ‖𝐵ሬ⃑ ‖ cos θ

θ : is the measure of the minor angle between the two non zeros vectors 𝐴, 𝐵ሬ⃑

where θ ∈ [0, π] cos θ = 

Special cases : 

(1) if cos θ = 1 then 𝐴 // 𝐵ሬ⃑  in the same direction

(2) if cos θ = -1 then 𝐴 // 𝐵ሬ⃑  in the opposite direction

(3) if cos θ = zero, then 𝐴 ⏊  𝐵ሬ⃑

 

 

 

 

 

Component (projection) of a vector in a direction of another vector. 

* If 𝐴 , 𝐵ሬ⃑  are two vectors then the component (projection) of vector 𝐴

in direction vector 𝐵ሬ⃑  (denoted by AB). AB = ‖𝐴 ‖ cos θ → AB =  
𝐴 ሬሬሬ⃑  .𝐵ሬ⃑  

‖𝐵ሬ⃑  ‖

Find the measure of the angle between the two vectors 𝐴= ( 4,3,7) , 𝐵ሬ⃑  =

(2,5,4) 

𝐴. 𝐵ሬ⃑  = ‖𝐴‖   ‖𝐵ሬ⃑ ‖ cos θ → cos θ =
𝐴 ሬሬሬ⃑  .𝐵ሬ⃑  

‖𝐴 ‖‖𝐵ሬ⃑  ‖
 → 

(4,3,7) .(2,5,4)

ξ74 ξ45
 = 

51

ξ74 ξ45

θ = 27° 53' 50'' 

Find θ in each of the following: 

a) let 𝐴 = (4,2), 𝐵ሬ⃑  = (1,3) → cos θ =
𝐴 ሬሬሬ⃑  .𝐵ሬ⃑  

‖𝐴 ‖‖𝐵ሬ⃑  ‖
 = 

4 + 6

2ξ5  ×ξ10
  = 

ξ2

2
→ θ = 45°

b) let 𝐴 = (2,-2,0), 𝐵ሬ⃑  = (0 - 2,2) – cos θ =
𝐴 ሬሬሬ⃑  .𝐵ሬ⃑  

‖𝐴 ‖‖𝐵ሬ⃑  ‖
  = 

0+4 +0

2ξ2  × 2ξ2
= 

1

2

∴ θ = 60° 
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Using the scalar product to find the work done by a force: 

* If a force acted on a body and moved it a displacement S then we say the force

exerted a work. The work is given by the relation

W = 𝐹⃑. 𝑆 → W = ‖𝐹⃑‖ ‖𝑆‖ cos θ → W = F S cos θ

unit of measuring the work = units of force × unit of displacement. 

The component of a vector in a direction of another vector vanishes 

a) if the two vectors are perpendicular (θ = 90°)

b) if one or both of the two vectors is the zero vector 𝑂ሬ⃑

N
ot

e 

Find the component of the force 𝑓 = (2,-3,5) in direction of 𝐴𝐵ሬሬሬሬሬ⃑  where

A(1,4,0), B(-1,2,3) 

𝐴𝐵ሬሬሬሬሬ⃑  = 𝐵ሬ⃑  - 𝐴 → 𝐴𝐵ሬሬሬሬሬ⃑  = (-1,2,3) - (1,4,0) = (-2,-2,3)

AB = ξ4 +  4 +  9 = ξ17 ,  

𝑓 . 𝐴𝐵ሬሬሬሬሬ⃑  = (2, -3,5) . (-2,-2,3) = - 4 + 6 + 15 = 17 units

FAB =  
𝐹 ሬሬሬ⃑  .𝐴𝐵ሬሬሬሬሬ⃑  

‖𝐴𝐵ሬሬሬሬሬ⃑  ‖
      →  FAB =  

17

ξ17
  * 

ξ17

ξ17
  =  ξ17 unit force 

The opposite figure represents a cube the length of its edge 2 L.U, 

find projection of  𝑂𝐴ሬሬሬሬሬ⃑  in direction of  𝐶𝐵ሬሬሬሬሬ⃑ .

𝑂𝐴ሬሬሬሬሬ⃑  = (2,2,2) , 𝐶𝐵ሬሬሬሬሬ⃑  = 𝐵ሬ⃑  - 𝐶 = (0,0,2) - (2,2,0) = (-2,-2, 2)

the projection of 𝑂𝐴ሬሬሬሬሬ⃑  in direction of 𝐶𝐵ሬሬሬሬሬ⃑  →  
𝑂𝐶 ሬሬሬሬሬሬሬ⃑  .𝐶𝐵ሬሬሬሬሬ⃑   

‖𝐶𝐵ሬሬሬሬሬ⃑  ‖
   =

− 4 − 4 +4

2ξ3
 = - 

2ξ3

3
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The force 𝐹⃑ = 𝑖̂ – 2 𝑗̂ + 3 𝑘෠  Newton acts upon a body and moved from 

the point A (-3,1, 0) to the point B (2,0, -2) Find the work done by the 

force 𝑓 where the displacement is measured by meter.

 𝑆ሬሬ⃑  = 𝐴𝐵ሬሬሬሬሬ⃑  → 𝑆 = 𝐵ሬ⃑  - 𝐴 → 𝑆 = (2,0,-2) - (-3,1,0) = (5,-1,-2)

W = 𝐹⃑. 𝑆 → W = (1, -2,3). (5,-1,-2) = 5 + 2 - 6 = 1 N.m = 1 Joule

A body moves under the action of the force 𝐹⃑ = -6î + 8 𝑗̂ from the point 

A(-1,3) to the point B (4,7)find the work done by the force 𝐹⃑. 

W = 𝐹⃑. 𝑆  ,   𝑆 = 𝐴𝐵ሬሬሬሬሬ⃑  = B - A = (4,7) – (-1, 3) = (5,4)

W = (-6,8) . (5,4)    W = -30 + 32 = 2 units of work 

In the opposite figure : 

A man draw a box by a tension force with magnitude 160 newton and 

inclines to the horizontal at angle whose tangent is 
3

4
to move it 

horizontally a distance 5m. find the work done by this force. 

Work =  𝐹⃑. 𝑆

W =  ‖𝐹⃑‖ ‖𝑆‖ Cos θ

W = 160 × 5 × 
4

5
 = 640 joule 

In the opposite figure: A man lift a box by a string passing over a 

smooth pulley and inclines to the vertical at angle of measure 30°. If the 

tension at the string equal 120 newton to raise the box a distance 3 

meters from the ground surface. Find the work done by the tension 

force. 

Work = 𝑇ሬ⃑  . 𝑆

W = ‖𝑇ሬ⃑ ‖ ‖𝑆‖ cosθ

W = 120 × 3 × cos 150 = -311.78 joule 
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The Vector Product  

(cross product) of two vectors 

If 𝐴 , 𝐵ሬ⃑  are two non zero vectors in a plane including an angle of measure . Then 𝐴 ×

𝐵ሬ⃑  = ( ‖𝐴‖ ‖𝐵ሬ⃑ ‖ sin θ) ĉ

ĉ : is a unit vector perpendicular to the plane containing 𝐴 , 𝐵ሬ⃑ .

Right Hand Rule:  

The direction of the unit vector ĉ is defined (up or down) according to the right hand 

rule where the curved fingers of the right hand show the direction of the relation from 

𝐴 to 𝐵ሬ⃑ ,then the thumb shows the direction of the vector ĉ.

 

 

 

 

 

 

 

1) 𝐴 × 𝐵ሬ⃑  = -𝐵ሬ⃑  × 𝐴 by applying the right hand rule.

2) For any vector 𝐴, 𝐴 ×𝐴 = 0ሬ⃑

3) By applying the right hand rule on the set of orthogonal unit vectors then

î × ĵ = 𝑘෠ , ĵ × 𝑘෠  = î, 𝑘෠  × î = ĵ , î × 𝑘෠= - ĵ, 𝑘෠  × ĵ = -î, ĵ × î = - 𝑘෠  

𝐴 , 𝐵ሬ⃑  are two vectors in a plane the measure of the angle between them

70° if ‖𝐴‖ = 15, ‖𝐵ሬ⃑ ‖ = 17.5 Find norm of  𝐴 × 𝐵ሬ⃑ .

𝐴 × 𝐵ሬ⃑  = (‖𝐴‖ ‖𝐵ሬ⃑ ‖ sin θ) ĉ

‖𝐴  × 𝐵ሬ⃑  ‖  = ‖AB sin θ ĉ‖= AB sin θ = 15 x 17.5 × sin 70 = 246.67

If 𝐴 × 𝐵ሬ⃑   = - 65ĉ and ‖𝐴‖ = 5, ‖𝐵ሬ⃑ ‖ = 26 Find the measure of the angle

between the two vectors 𝐴 , 𝐵ሬ⃑

𝐴 × 𝐵ሬ⃑  = (‖𝐴‖ ‖𝐵ሬ⃑ ‖ sin θ) ĉ → - 65 ĉ = 5 × 26 sin θ ĉ

- 65 = 130 sin θ → sin θ = - 
1

2
 → θ = 210° or 330°
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The cross product in the cartesian coordinate 

* if 𝐴 = (Ax , Ay , Az) , 𝐵ሬ⃑  = (Bx , By , Bz) , then

𝐴 × 𝐵ሬ⃑  = (Ax  𝑖̂ + Ay + Az 𝑘෠) . (Bx 𝑖̂+ By 𝑗̂+ Bz 𝑘෠)

= (Ax Bz – Az By ) 𝑖̂  -   (Ax Bz – Bx Az) 𝑗̂ + (Ax By – Ay Bx) 𝑘෠  

𝐴 × 𝐵ሬ⃑  = |

𝑖̂ 𝑗̂ 𝑘෠

𝐴𝑥 𝐴𝑦 𝐴𝑧

 𝐵𝑥 𝐵𝑦 𝐵𝑧

| = (Ax Bz – Az By ) 𝑖̂  -   (Ax Bz – Bx Az) 𝑗̂ + (Ax By – Ay Bx) 𝑘෠  

If 𝐴 = (Ax , Ay) , 𝐵ሬ⃑  = (Bx , By)  ∴ 𝐴 × 𝐵ሬ⃑  = |

𝑖̂ 𝑗̂ 𝑘෠

𝐴𝑥 𝐴𝑦 0

 𝐵𝑥 𝐵𝑦 0

| = (Ax By – Ay Bx) 𝑘෠  

 

 

 

 

If 𝐴 (- 2, 3, 1) , 𝐵ሬ⃑  (1, 2, 4) , find 𝐴 × 𝐵ሬ⃑  then deduce the unit vector

perpendicular to the plane containing the two vectors 𝐴 , 𝐵ሬ⃑

𝐴 × 𝐵ሬ⃑  = อ
𝑖̂ 𝑗̂ 𝑘෠

− 2 3 1
 1 2 4

อ = (3 × 4 – 2 ×1) 𝑖̂ – (- 2 × 4 – 1 × 1) 𝑗̂  + (- 2 × 2 – 1 × 3) 𝑘෠  

𝐴 × 𝐵ሬ⃑  = 10 𝑖̂ + 9 𝑗̂ – 7 𝑘෠  

The required unit vector ĉ = 
𝐴 × 𝐵ሬ⃑  

‖𝐴 × 𝐵ሬ⃑  ‖
 = 

𝐴 × 𝐵ሬ⃑  

‖𝐴 ‖‖𝐵ሬ⃑  ‖𝑠𝑖𝑛 𝜃

ĉ = 
10 𝑖̂ + 9 𝑗̂ – 7 𝑘෠

ξ100+81+49
ĉ = 

10 

ξ230
  𝑖̂ + 

9

ξ230
  𝑗̂ -  

7

ξ230
𝑘෠

if ‖𝐴 ‖ = 6 and the direction cosines of vector 𝐴 are

Respectively 
2

3
,- 

2

3
, 

1

3
and the vector 𝐵ሬ⃑  = (- 2, 3, 5) , find 𝐴 × 𝐵ሬ⃑

𝐴 = (A cos θx, A cos θy, A cos θz) = (6 × 
2

3
, 6 ×- 

2

3
, 6 × 

1

3
) =(4,-4,2) 

𝐴 × 𝐵ሬ⃑ = อ
𝑖̂ 𝑗̂ 𝑘෠

4 −4 2
− 3 3 5

อ     = -26î - 24 ĵ + 4 𝑘෠  
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Properties of cross product: 

* If 𝐴 , 𝐵ሬ⃑  are two vectors, the measure of the angle between them is θ then

1) 𝐴 × 𝐵ሬ⃑ = -𝐵ሬ⃑   × 𝐴 (not commutative)

2) 𝐴 ×𝐴=𝐵ሬ⃑   × 𝐵ሬ⃑  = 0ሬ⃑

3) If 𝐴 × 𝐵ሬ⃑  = 0ሬ⃑  then : 𝐴 // 𝐵ሬ⃑  or one of the two vectors equal 0ሬ⃑

4) 𝐴× (𝐵ሬ⃑   + 𝐶) = (𝐴 × 𝐵ሬ⃑ ) + (𝐴 × 𝐶) (distributive property)

5) (K𝐴) × 𝐵ሬ⃑  = 𝐴 × (K𝐵ሬ⃑ ) = K(𝐴 × 𝐵ሬ⃑ ), where K is a scalar (real number)

* Parallelism of two vectors: 𝐴 // 𝐵ሬ⃑   (←→)𝐴 × 𝐵ሬ⃑   = 0ሬ⃑

(Ay Bz – Az By ) î – (Ax Bz – Bx Ay )  𝑗̂ + (Ax By – Ay Bx) 𝑘෠  = 0ሬ⃑  

Ay Bz = Az By → 
𝐴𝑦

𝐵𝑦
 = 

𝐴𝑧

𝐵𝑧
 → Ax Bz = Bx Az → 

𝐴𝑥

𝐵𝑥
 = 

𝐴𝑧

𝐵𝑧

Ax By = Ay Bx → 
𝐴𝑥

𝐵𝑥
 = 

𝐴𝑦

𝐵𝑦
 → ∴  

𝐴𝑥

𝐵𝑥
 = 

𝐴𝑦

𝐵𝑦
 =

𝐴𝑧

𝐵𝑧

Let 
𝐴𝑥

𝐵𝑥
 = 

𝐴𝑦

𝐵𝑦
 = 

𝐴𝑧

𝐵𝑧
 = K                  → Ax = K Bx ,  Ay = K By’ = Az = K Bz 

𝐴 = (Ax , Ay , Az) , A = (K Bx ,  K By , K Bz ), 𝐴 = K (Bx , By , Bz) , 𝐴 = K B → 𝐴 // 𝐵ሬ⃑

1) 𝐴 // 𝐵ሬ⃑  in same direction if  K > 0

2) 𝐴 // 𝐵ሬ⃑ in opposite direction if K< 0

 

 

 

if 𝐴 = (2, -3, m) is parallel to the vector 𝐵ሬ⃑  = (1,n,8)

find the values of m,n. 

𝐴 // 𝐵ሬ⃑  →
𝐴𝑥

𝐵𝑥
 = 

𝐴𝑦

𝐵𝑦
 = 

𝐴𝑧

𝐵𝑧

2

1
 = -  

3

𝑛
 = 

𝑚

8
   →  -

3

𝑛
 = 2 → n = - 

3

2
𝑚

8
 = 2 → m = 16 
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* The geometric meaning of the cross product of two vectors

‖𝐴  × 𝐵ሬ⃑  ‖ = ‖𝐴‖ ‖𝐵ሬ⃑ ‖ sin θ = ‖𝐵ሬ⃑ ‖ × L (where L = ‖𝐴‖ sin θ)

= Area of parallelogram where 𝐴, 𝐵ሬ⃑  two adjacent sides in it = twice area of triangle in

which 𝐴 , 𝐵ሬ⃑  two adjacent sides in it.

 

 

 

The scalar triple product: 

If 𝐴, 𝐵ሬ⃑ , 𝐶 are three vectors

Then 𝐴 . 𝐵ሬ⃑ × 𝐶 is known as the scalar triple product

The expression 𝐴 . 𝐵ሬ⃑ × 𝐶 has no brackets where doing the scalar

Product first is meaningless  

Let 𝐴 = (Ax , Ay, Az), 𝐵ሬ⃑  = (Bx,By,Bz), 𝐶 = (Cx,Cy,Cz)

Then 𝐴 . 𝐵ሬ⃑ × 𝐶 = 𝐴 . |

𝑖̂ 𝑗̂ 𝑘෠

𝐵𝑥 𝐵𝑦 𝐵𝑧

 𝐶𝑥 𝐶𝑦 𝐶𝑧

| 

= 𝐴  . [(By Cz – Cy Bz ) î – (Bx Cz – Cx Bz)  𝑗̂ + (Bx Cy – Cx By) 𝑘෠  ]

= Ax(By Cz – Cy Bz ) – Ay (Bx Cz – Cx Bz) + Az (Bx Cy – Cx By)  

𝐴 . 𝐵ሬ⃑ × 𝐶 =   |

𝐴𝑥 𝐴𝑦 𝐴𝑧

𝐵𝑥 𝐵𝑦 𝐵𝑧

 𝐶𝑥 𝐶𝑦 𝐶𝑧

| 

if A= (2 , - 3) and 𝐴 // 𝐵ሬ⃑  if ‖𝐵ሬ⃑ ‖ = 3ξ13 , find 𝐵ሬ⃑

𝐴 = KB → ‖𝐴‖ = K  ‖𝐵ሬ⃑ ‖ → ξ4 +  9 = 3ξ13 K

K = 
1

3
𝐴 = 

1

3
→ 𝐵ሬ⃑  = (6, -9)

If 𝐴 = (-3,1,2), 𝐵ሬ⃑  = (3,4,-1) Find the area of parallelogram in which 𝐴 ,

𝐵ሬ⃑  are two adjacent sides in it.

𝐴 × 𝐵ሬ⃑  = (-3,1,2) × (3,4,-1) = อ
𝑖̂ 𝑗̂ 𝑘෠

− 3 1 2
3 4 − 1

อ 

= (- 1 – 8 ) î – (3 – 6 )  𝑗̂ + (- 12 – 3) 𝑘෠  → 𝐴 × 𝐵ሬ⃑ =  - 9 î + 3 ĵ - 15 𝑘෠  

‖𝐴  × 𝐵ሬ⃑  ‖  = ξ92 + 32 + 152   =   3ξ35 sq.u → Area of parallelogram = 3ξ35 sq.u
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Properties of the scalar triple product 

𝐴 . (𝐵ሬ⃑ × 𝐶) = 𝐵ሬ⃑  . (𝐶× 𝐴) = 𝐶 . (𝐴 × 𝐵ሬ⃑ )

The value of the scalar triple product doesn't change if the vectors in the same cyclic 

order  

The geometric meaning of the scalar triple product 

If 𝐴 , 𝐵ሬ⃑  , 𝐶 are three vectors and form three non parallel sides of parallelepiped then

the volume of parallelepiped = the absolute value of the scalar triple product The 

volume of parallelepiped = |𝐴 . 𝐵ሬ⃑ ×  𝐶|

 

 

Find the volume of parallelepiped in which three adjacent sides are 

represented by the vectors A = ( 2,1,3 ) B = (-1,3,2 ) C = (1,1,-2) 

V = |𝐴 . ( 𝐵ሬ⃑  × 𝐶 )|   ሱۛ ሮۛ 𝐴 . 𝐵ሬ⃑  × 𝐶 = อ
2 1 3

−1 3 2
1 1 −2

อ 

= 2 (-6 -2) - 1(2 -2) + 3(-1 -3) = -16 - 0 - 12 = -28 

V = - 28 = 28 Cubic unit 

Find the volume of the parallelepiped in which three non parallel edges 

are represented by the vectors 𝐴 = (3,-4,1) 𝐵ሬ⃑  = (0,2,-3), 𝐶 = (3,2,2)

𝐴  . ( 𝐵ሬ⃑ ×  𝐶)  = อ
2 1 3

− 1 3 2
 1 1 − 2

อ  = 3 (4 + 6) + 4 (0 + 9) + 1(0 - 6) = 30 + 36 – 6 = 60 

Volume = |𝐴  .  𝐵ሬ⃑ ×  𝐶|  60 Cubic unit
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Answer the following: 

S.B.2017 1) find 𝐴 • 𝐵ሬ⃑  in each of the following :

(a) 𝐴 = (5, 1, -2) and 𝐵ሬ⃑  = (4, - 4, 3)  [10] 

(b) 𝐴 = 3 𝑖̂ - 2 𝑗̂ -  𝑘෠  and 𝐵ሬ⃑  = 6 𝑖̂ + 4 𝑗̂ +2 𝑘෠   [- 28] 

(c) 𝐴 =  𝑖̂  and 𝐵ሬ⃑  = 2 𝑗̂ - 𝑘෠   [0] 

S.B.2017 2) find the measure of the angle between the two vector in each of the

following:

(a) (5, 1, - 2), (1, 1, - 1)  [32.51 ̊] 

(b) (7, 2, -10), (2, 6, 4)  [98.699 ̊] 

(c) (2, 1, 4), (1, -2, 0)  [90 ̊] 

S.B.2017 3) ABCD is a rectangle in which AB = 6 cm , find:

(a) 𝐴𝐵ሬሬሬሬሬ⃑  • 𝐴𝐶ሬሬሬሬሬ⃑  [36] 

(b) 𝐴𝐵ሬሬሬሬሬ⃑  • 𝐶𝐷ሬሬሬሬሬ⃑  [- 36] 

(c) the component of 𝐶𝐷ሬሬሬሬሬ⃑  in the direction of 𝐵𝐶ሬሬሬሬሬ⃑  [0] 

S.B.2017 4) in the opposite figure ;

A B C D A’ B’ C’ D’ is a cuboid

Find 𝐵𝐷ሬሬሬሬሬሬ⃑  • 𝐶𝐴ሬሬሬሬሬ⃑

S.B.2017 5) find the work done by the force 𝐹⃑ = (2, -3, 5) to move a body from 

the point (1, - 1, 0) to the point (2, 4, -2) [ - 23 units of work]

S.B.2017 6) find the work done by the weight of a body of magnitude 40 Newton

when projected vertically upwards for a distance of 10 meters above the

surface of the ground.                                                          [- 400 joules]

Choose the correct answer in each of the following: 

S.B.2017 7) if 𝐴 , 𝐵ሬ⃑   are two perpendicular unit vectors , then (𝐴 - 2 𝐵ሬ⃑  )* (3 𝐴 + 5

𝐵ሬ⃑  ) = ……. 

(a) - 8 (b) - 7 (c) 24 (d) 0

S.B.2017 8) if 𝐴 and 𝐵ሬ⃑   are unit vectors , then 𝐴 *  𝐵ሬ⃑  ∊ …….

(a) ] 0, 1 [ (b) ] – 1 , 1[ (c) [ - 1 , 1] (d) ℜ+
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S.B.2017 9) the measure of the angle between the two vectors (2, -2, 2) and (1, 1,

4) is ……. 

(a) 57.02 ̊ (b) 35.26 ̊ (c) 134.37 ̊ (d) 0

S.B.2017 10) if θ is the measure of the angle included between the two vectors 𝐴

= (-2, -6, 1) and 𝐵ሬ⃑  = (2, 6, -1) then θ = ……

(a) 30 ̊ (b) 60 ̊ (c) 120 ̊ (d) 180 ̊

S.B.2017 11) if θ is the measure of the angle included between 𝐴 = (2, 0, 2) and 𝐵ሬ⃑

= (0, 0, 4) then θ = …… 

a) 30 ̊ (b) 45 ̊ (c) 60 ̊ (d) 90 ̊

S.B.2017 12) if 𝐴 = 2 𝑖̂ + 3 𝑗̂ -  𝑘෠  ,  𝐵ሬ⃑  = 4 𝑖̂ -  𝑗̂ , then  𝐴 * 𝐵ሬ⃑  = ……

a) 5 (b) 4 (c) ± 3 (d) 2

S.B.2017 13) if 𝐴 = (2, 3, -1) and  𝐵ሬ⃑  = 3 𝑖̂ +4  𝑗̂ , then the component of   𝐴  in the

direction of  𝐵ሬ⃑  equals ……

a) 18  (b) 
18

5
(c) -

18

5
 (d) 

18

25

S.B.2017 14) if 𝐴 = (1, -2, 1) and  𝐵ሬ⃑  = (- 2, 1, 2), then the vector component of   𝐴

in the direction of  𝐵ሬ⃑  = ……

(a) (
4

9
,

− 2

9
,

− 4

9
)    (b) (

4

9
,

2

9
,

4

9
)    (c) (

−4

9
,

− 2

9
,

−2

9
)    (d) (

4

9
,

2

9
,

− 4

9
)

S.B.2017 15) find the work done by the force 𝐹⃑ = 3 𝑖̂ +7 𝑘෠  to move a body from 

point A (1, 1, 2) to point B (7, 3, 5) equals ……. 

S.B.2017 16) if 𝐴 = (-1, 4, 2) and  𝐵ሬ⃑  = (2, 2, 1), then find the component of   𝐴  in

the direction of  𝐵ሬ⃑  = ……

S.B.2017 17) if 𝐴 = 2 𝑖̂ + 3 𝑗̂ +m  𝑘෠  ,  𝐵ሬ⃑  = - 6 𝑖̂ - 4 𝑗̂  + 4𝑘෠  , and  𝐴 ⏊ 𝐵ሬ⃑   , the m =

…… 

S.B.2017 18) in the opposite figure;

Find the value of k = ……… 

S.B.2017 19) 𝐴 , 𝐵ሬ⃑  , 𝐶  are three mutually perpendicular unit vectors, find

‖2𝐴 ሬሬሬ⃑  −  𝐵ሬ⃑  + 3 𝐶‖                                                                           [ξ14 ]
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MOE 2017 20) in the opposite figure;

The force 𝐹⃑ acts along 𝑂𝐴ሬሬሬሬሬ⃑  where

F = 12 ξ29 Newton

(a) find the components of the force 𝐹⃑      [-24 𝑖̂ + 48 𝑗̂ +36  𝑘෠  ] 

(b) calculate the work done by the force 𝐹⃑ to move the body from the 

position O to the position B  [240 N. m] 

S.B.2017 21) prove that

(a)‖𝐴 ሬሬሬ⃑ +  𝐵ሬ⃑  ‖
2
+‖𝐴 ሬሬሬ⃑  −  𝐵ሬ⃑  ‖

2
=2‖𝐴 ሬሬሬ⃑  ‖

2
+2‖ 𝐵ሬ⃑  ‖

2

(b) ‖𝐴 ሬሬሬ⃑ +  𝐵ሬ⃑  ‖
2

- ‖𝐴 ሬሬሬ⃑  −  𝐵ሬ⃑  ‖
2

= 4 𝐴 ሬሬሬ⃑   •  𝐵ሬ⃑

MOE 2017 22) if ‖𝐴 ሬሬሬ⃑ ‖ = 3 , ‖ 𝐵ሬ⃑  ‖ = 4 , find (𝐴 ሬሬሬ⃑  + 𝐵ሬ⃑  ) • (𝐴 ሬሬሬ⃑  - 𝐵ሬ⃑  )

S.B.2017 23) in the opposite figure;

The perimeter of the base of the right circular

cone = 12 π cm, C is the mid-point of 𝐴𝑀 ,

then find 𝐵𝐶ሬሬሬሬሬ⃑  • 𝐶𝑂ሬሬሬሬሬ⃑  = ……

a) - 43 (b) - 40 (c) - 37 (d) – 33

S.B.2017 24) if 𝐴 = (1, 6, 2), 𝐵ሬ⃑  = (k, 3, m) , 𝐶 = (k, m, k + m) and 𝐴 // 𝐵ሬ⃑  , find

‖ 𝐶 ‖                                                                                                   [
ξ14

2
]

S.B.2017 3) if 𝐴 and 𝐵ሬ⃑  are two-unit vector in ℜ3 at what condition dose 𝐴 × 𝐵ሬ⃑

represent a unit vector. Explain your answer.

S.B.2017 25) if 𝐴 =  𝑖̂ +  𝑗̂ - 2  𝑘෠  and  𝐵ሬ⃑  = 3 𝑖̂ - 2 𝑗̂  + 5 𝑘෠  , find

(a) 𝐴 × 𝐵ሬ⃑    [𝑖̂ - 11 𝑗̂  - 5 𝑘෠  ] 

(b)(2 𝐴 )×(3 𝐵ሬ⃑ )  [6 𝑖̂ - 66 𝑗̂  - 30 𝑘෠  ] 

(c) 𝐴 × (𝐴  −  2𝐵ሬ⃑  )  [- 2 𝑖̂ + 22 𝑗̂ + 10 𝑘෠  ] 

S.B.2017 26) find 𝐴 × 𝐵ሬ⃑  in each of the following:

(a) 𝐴 = (-2, 3, 1) and  𝐵ሬ⃑  = (1, 3, - 4)  [- 15 𝑖̂ - 7 𝑗̂  - 9 𝑘෠  ] 

(b) 𝐴 = - 𝑖̂ - 2 𝑗̂  + 5 𝑘෠  and  𝐵ሬ⃑  =3 𝑖̂ -  5 𝑘෠    [10 𝑖̂ - 5 𝑗̂  - 3 𝑘෠  ] 

(c) ‖𝐴‖ = 6, ‖𝐵ሬ⃑ ‖ = 8 and the angle between them is 60 ̊  [ 24 ξ3 𝐶 ]




