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TUTORIAL SHEET N°1: VECTORS AND DERIVATIVES

1- Vectors
B 9, 'y
A (x4,y4,24) (x5,y5,28)
AB = (xp —x)T+ (g — ya)J + (2 — ZA)E
xV == xB - xA
V:ﬁ:xvf‘l‘yyj‘l‘z‘/ﬁ = yV=3"B_YA
ZV = ZB - ZA
V+K =y +x)0+ Oy +y)] + (zy + z)k Addition of vectors
V—K=(y—x)l+ Oy — v + (zy — zx)k Subtraction of vectors

V-R= ”17” ) ||I_()|| . cos 6 Dot prgduct (sqglar product)
- o Analytical writing of Scalar
V- K= (xV'xK)+(yV'yK)+(ZV'ZK) product

|I7> A I—(>| _ ||V|| ) ||I_()|| - sin @ Cross product (Yector product)
N . . - | Analytical writing of Vector
VAK = (yvzx — zyy)l — (Xvzx — zyxg)] + (yyx — yvaxg)k product
” _ Unit vector associated with

each vector (l_f )
Parallel and perpendicularity
of two vectors
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Exercise 01

Lxercise U1 x|y z
The components of A(x4,V4,z4), B(xs,vs,z8) and C(xc,yc,zc) are recorded in the g i _22 ?
corresponding table : cCl|2] 0 0

1- Write the vectors (E), (ﬁ) and (ﬁ), then represent them in the orthogonal basis (Oxyz)
2- Determine the magnitudes (||E||), (||ﬁ||) and (||ﬁ||)
3- What is the unit vector associated with each vector ?

4-  Find the result of : AB +AC +BC =2
AB —BC =7
AB-AC =7
AB A AC =7

45 - (A€ ABC) = 7

5- Find the relationship between (x,y,z) components of V (_V) =xT+yJj+ zk ) when VIl AC



2- Derivative

v dxy, Oy, 0z -
-t T T o k Derivative of a
p p p vector ' with
d(V-K)=d(V)-K+V-d(K) E(V)/\I_())=E(I7)/\I?+I7AE(E) respect to time
dsinf do dcos@ do Derivatives  of
dt de %8 o . d_tsm 6 trigonometric ‘
and exponential
d(Inx) _dx (l) d(e*) _dx | Functions
dt dt \x dt — dt
1 2
cos?0 + sin?6 =1 c0s?0 = 1+ cos26
— 2 Useful
cos(a £ ) = cosacosf + sinasinf 1 — cos20 relationships
2p
sin(e¢ + f) = sina cos B + cosa sin 8 sin”0 = 2

Exercise 02

We have: Py
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1- Find the derivative formula (d )and (d ) when (x = t? — 2),(y = —t3) and (z = t), then

calculate the magnitude of the obtained result at t = 3 sec

2- Determine (17 ‘K ) and (17 AK ), then calculate (@) and (@), when :

a. x=t2—-2t, y=

—tdandz=t

b. x =sin2t,y=2cos2t and z=10

c. x=1In3t, y=e%

Exercise 03

and z=0

The time equations of motion of a moving object are written as follows:

x=t>-2
y=—t?
z=t

1- Determine the position vectors OM , calculate its magnitude when t = 2sec and then draw it in

the homogeneous orthogonal coordinate reference (Oxyz)

2-  Find the velocity (17) and acceleration (a) vectors. Calculate their magnitudes at t = 2 sec




