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Exercise 1:
] . o ] QJEMY
The motion of an object assimilated to a particle M in the

plane of reference (O, T, j) is given by the position vector:
7(t) =0M = -3ti + (t2 —1)]  inSI
1)Determine the velocity vector at any instant t and find Its
value at this instant.
2)Determine the acceleration vector at any instant t and find
Its value at this instant.
3)Determine the unit vector u, in terms of 7 and j.
4)Determine the tangential acceleration vector a, in terms of
tand jfort = 0.5s.



Exercise 1:

5)Deduce the vector d@,, in terms of and j for t = 0.5 CADENY

6)Calculate the value of a,, for t = 0.5s.



Exercise 1:

7(t) = OM = -3ti + (t2 — 1)j
1)Determine the velocity vector at any instant t and find Its
value at this instant.

The velocity vector (17) is the derivative of position vector 7
V() =r'(t) = —31 + 2t]
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The value of Velocity Vector is: V= \J Vi + V5

V = N (—3)24+(2t)4 » V = \/9 + 4t* m/s



Exercise 1:

7(t) = OM = —3ti + (t2 — 1)]; V(t) = =31 + 2t]

2)Determine the acceleration vector at any instant t and find
Its value at this instant.

The acceleration vector (a) is the derivative of velocity vector v
a="V(t) =2j
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The value of acceleration \ector Is: a= a:+ a

Z
2N

a= [(0)%+(2)> » a=2m/ s*



Exercise 1:
7(t) = OM = —3ti + (t2 — 1)]: V(t) = =31 + 2¢]
3)Determine the unit vector u, in terms of 7 and J.
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V - Vl—it
D 7/
ut=V
. =31+ 2t
U

/9 + 4¢2



Exercise 1:
V =19+ 4t2; g =

J9+4¢2

4)Determine the tangential acceleration vector a, in terms of
tand jfort =0.5s. d, = a,. Uy

4t
Jo+arz

—

St a;

2./9 + 4¢2
4t  4t. (=31 + 2tj)

@ = ap ity (—3i+ th)

J9 + 4t2

—

— a
J9 + 4¢2 "‘ 9 + 4t?




Exercise 1:

o Be Smart
at. (=31 + 2tj) ACADENY

—

e 9 + 4¢2
Fort = 0.5s
. . —61i+2)
. 4(0.5)(—3i +2[0.5])) d, = ——
% = 9 + 4[0.5]2
“t =791 @ ="¢



Exercise 1:
—3i+]
5
5) Deduce the vector @, interms of t and j for t = 0.5s.

~2jx5  -3i+]
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_> . —3i+J W=7%x5 (3
=25 . 10f 431
R B e X =5 T 5
n 1 5 _) _)
L, 2jx5  -3U+) zin:?»l 9j
- ( 5 ) 5



Exercise 1:
— > = -3i+] — 31+9j
a=2j,a; = = An = —

6)Calculate the value of a,, for t = 0.5s.
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., 31+9j ; o
aA.. =
"5 ay = |(@*+E)?
5 5
\
2 2 AA
a, = |ayt+a 18
N a,= [— =1.897 m/s?>
\ 5







Be Smart
ACADEMY

Physics - Grade 11 S
Unit Two: Mechanics

Chapter 7
Motion of a Particle in a Plane

Prepared & presented by : Mr. Mohamad Seif



Exercise 2: ;
ACADEMY
A particle M i1s moving along a circle of radius 2m and such
that its curvilinear position is given by:
s() =4t —t+1 (M)
1) Determine the angular position of M at any Instant and
deduce itsvalueattg = 0sand t; = 1s
2) Determine the angular speed at any instant t.
3) Determine the linear speed at any instant t using 2 methods

4) Determine the angular acceleration at any instant t
5) Calculate the linear acceleration att; = 1s




Exercise 2:
s(t) =4t* —t+1
1) Determine the angular position of M at any Instant and
deduce itsvalue attg = 0sand t; = 1s
S:RZH HO:OSFd
R 2
0=2t>—-0.5t+0.5rd |8;=2(1)%-0.5(1)+0.5rd

R, Con i

0 —

At tO — O 01 _ 2 rd
0, = 2(0)>—0.5(0) + 0.5 rd



Exercise 1:
s(t) =4t* —t+1;0 =2t*—-0.5t+0.5rd

2)Determine the angular speed |3) Determine the linear
at any instant t. speed at any iInstant t
using 2 methods.

V=s'(t)=8t—1(m/s)
Or
V=RO =2(4t—0.5)
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The angular speed Is the
derivative of angular position:

w=0 =4t— 0.5 (rd/s)
V=28t—-1(m/s)



Exercise 2:

0 =2t*—0.5t+0.5rd; 8’ =4t — 0.5
4)Determine the angular acceleration at any instant t
The angular acceleration is the derivative: 0" =4 rd/s?

R, Con rt
D€ VMariL

5)Calculate the linear acceleration at t;{ = 1s

_ 12 _ 2
a, = R.O“ = 2(3 5) a, = arzl n a%
a, =24.5 m/s* \
ar = R.0" =2(4) a, = \/24. 52 + 82

ar = 8 m/s? a; = 25.77 m/s?
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Exercise 3: r,
ACAD
(©.

The position vector of a moving particle M, In a reference

I,7), isgiven by: OM =7 = 2t.T+ (—4t> + 2t).j  inSI

1)Determine the position vector of the particle r, and 7, at
the instants t, = Os and t, = 2s.

2)Determine the displacement vector of the particle (M)
between the two Instants.

3)Determine the equation of trajectory of the particle (M).
Deduce the shape of the trajectory:.




Exercise 3:
OM =7 =2t.i+ (-4t +2t).]  inSI
1)Determine the position vector of the particle ¥y and 7, at
the instants £, = Os and t, = 2s.
To = 2(0).7+ (—4(0)% +2(0)).J
ro=0.1+0.j
Ty =2(2).0+(-4(2)*+2(2)).J
Ty = 4.1+ (-16 + 4).7
Ty =4.1—12.7

R, Con rt
D€ VMariL




Exercise 3:
OM =7 =2t.i+ (-4t +2t).j  inSI
2)Determine the displacement vector of the particle (M)
between the two Instants.

gg e Sfm?;é
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Exercise 3:
OM =7 =2t.1+ (—4t>*+2t).j  inSl ACADENY

3)Determine the equation of trajectory of the particle (M).
Deduce the shape of the trajectory:.

X 2
x = 2t » =+ :_4_x IZ[E]
o 1 4 l4l 2
Substitute tin .
y = —4t% + 2t Y7 Xt

_ x]? % The trajectory is parabola
y=-4 [2] +e [2]



= .

Exercise 3: r,
_ : _ ACADEMY
4) Determine the average velocity vector between the two instants.

5)Determine the velocity vector at the instant t, then the value of the

speed.
6)Determine the acceleration vector of the particle M. deduce Its

magnitude.
/)Determine the magnitude of the tangential acceleration of (M) at
any instant t. deduce Its value for t=2s

8)Calculate the value of normal acceleration at t=2s.
9) Deduce the radius of curvature at t=2s



Exercise 3:
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4)Determine the average velocity vector between the two
Instants.

VaV:A_t » Vv =

av tz _ tO

L 4.1-12.7-[0.7+0.7]
Vav = 20

V, =— ' > V., =2.1-6.]




Exercise 3:
OM =7 =2t.i+ (-4t + 2t).]  inSI
5)Determine the velocity vector at the instant t, then the
value of the speed. V=14+64t2 +4 — 32t
V is the derivative of 7
V=7 =20+ (-8t+2)]
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V=164t2—32t+8

— 2 __
V=\JV§+V§, V_\J4(16t 8t + 2)

V=_[(2)"+(—8t+ 2)3

V =2/16t2 — 8t + 2




Exercise 3:
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V=7 =20+ (-8t+2)]
6) Determine the acceleration vector of the particle M. deduce
Its magnitude.

d is the derivative of V: @ = 07 — 8j » a=-8j




Exercise 3:
V=2./16t2 — 8t + 2

7) Determine the magnitude of the tangential acceleration of (M) at any instant t.
deduce its value for t=2s
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reduce 1ts va | 32(2) — 8
a; IS derivative of of velocity a, =
value at any time V16[2]% — 8[2] + 2

, 32t—8 0 64 —8
at — L. 7))
2./16t% — 8t + 2 V64 — 16 + 2
32t — 8 at=i » a, =7.91m / s*
A V50

/1682 — 8t + 2



Exercise 3:
8) Calculate the value of normal acceleration at t=2s. 'AcDEY

— 2
a’ = a? + a? 64 — 62.56 = a;;
a’ - a; = dy a’ =1.44

a, = 1.2111/52



Exercise 3:
9) Deduce the radius of curvature at t=2s. ACADEMY

% ) ,

=R P R-— o . [2\/16(2)2—8(2) 1 z]
- - 1.2

[2\/161:2 — 8t + 2]2 R — 4(16(4) — 16 + 2]

= 1.2 1.2
4[64 — 16 + 2]
A R —

2/16t% — 8t + 2 .

R =

1.2 R =166.6m






