Engineering Mechanics Statics & Dynamics

3.3 Dot product

The dot product of two vectors P and Q ( in figure below) is defined as the product
of their magnitudes times the cosine of the angle between them.

— —> P
P.Q =|P|.|Q| cosB

— — — —

P.Q = Q .P 0

0 Is the smaller angle from the first vector to Q

the second vector. (0 < 6 < 180)

NOtEZ- — e —) P ) =—
A. (B+C)=A.B +A.C
— — -
A.B :(Axl+Ay]+Azk)(Bxi+B i T Zk)
— — 1
A.B =(AB,) + (AyBy)"' (A.B,)
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Projection (component) of force on line

—
Let F,p aforceand CD is a line. The projection or (component) force (F,5) on

line CD

- B
PI’OJ. FAB — FAB . Ncp A

C

To find the angle between fore Fag and line CD

Tl

PrOj. FAB — FAB . |nCD| . COSﬁ
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1 Z
EX:- find the projection of force 2 KN on the line CD i B =okn
: B
Solution: y\ ; |
A(0,0.2,0), B (0.4,04,60.2 i :
C (0,0, 0.2), D (0.4, 0, 0) M. A ! |
o Fe on D = N 7 \
ro = . N
J F4p ON AB - N¢p 25 A "
— % 2 .
Fap = Fgp - Nyp '9,)2 e e E)
- 0.4i+0.2j + 0.2k  _ : :
F,g =2 (\/(0.4)2+(0_2)2+(0_2)2)— 2. (0.8161 + 0.408j + 0.408k)
—>  04i-02k _
Nep = Tontro: 0.895i — 0.447k
—  —)

PI‘Oj FAB on CD = FAB - Nep

0.2nm

(1.632i + 0.816j + 0.816k)(0.895i — 0.447k) = 1.632 * 0.895 + 0.816*(—0.447)
3

= 1.0958 kn.
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3.4 Cross Product of two vectors:-

The product of multiplication of a vector

A*B=C

1) The magnitude of |4 = B| = |C| is equal to |A[.|B|sin 8.4z,

0 :- is smaller angler from the first vector to the second vector (0 < 6 < 180)

A

2) The direction of the cross product (i.e. vector c) is particular to the plan formed
by A and B.

3) The sense of the direction is according right hand.

4
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—

5) T xi =0 i *j =k jxi = —k
]_)*]_>:O ]'_)*k =i or k *j_)= i
K*E=0 Kk *i=j i*k = —j

AL
6 —>*—> — — — * — — — k—>
) A*B=(A,+A)j+A,)*(By+Byj+By)
j
— >y
l

I b A ¢

A *B= Ax Ay Az — X
B, B, B,

(AyB,—A,B,) i - (A,B,— A,B,)j + (A,B, —A,B,) k
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Moment’s in (3D)systems

A) Moment about point.

1.
2.

3.

M = F * d (is the magnitude)
Direction is L-to the plane formed by the force F and the point O (right

hand rule).

The point 0 is the point of action of the moment. 4 MO
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ﬁo) =T *Fyp

r :- arm of force

v~ = 0A (coordinate A — coordinate 0) or
¥~ = 0B ((coordinate B — coordinate o

F= (in + Fy] + sz)
r = (in + Fy] + sz)

MOZT_> x
i j k
My=|Tx Ty T
fx fy 1z

= (ryfz - rzfy) i- (rofz — rzfx)f + (rxfy o r)’fx) k

7

M.S Sultan Noori AL-Gaisi

1/22/2017



Engineering Mechanics Statics & Dynamics

EX:- the tension in the cable AB is 10Kn, find the moment of the
tension a bout point (0)

A

15m
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EX:- Find the moment of the force (400 N) about point (0) ) y F= 400N
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