-
lﬂl

Grade 11S — Physics

H Unit Two: Mechanics

Chapter 9: System of Particles
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Quiz System of particles 20min '@ ¥
Consider two particles: A of mass m; = 3Kkg Its position vector
is given by ¥4, = —3ti + 3t*J and B of mass m, = 2kg whose
position vector is given by ¥g = 2t — 2t%J in Sl units.

ACADEMY

Studving Particle A:

1.Calculate the position of A at t=0, 1, and 2 seconds.
2.Determine the equation of trajectory of A.
3.Determine the nature of motion of A.

4.Determine the speed of A when its ordinate y = 12 m.
5.Determine the resultant of the forces acting on A.




Quiz System of particles 20min ® *
mq = Skg, ?A — —Bti)‘l‘ 3t2j), m, = Zkg, ?B — Zti)— thj) gﬁ%
1. Calculate the position of A at t=0, t=1, and at t=2 seconds.

At tO — O: ?OA — —B(O)i)‘l‘ 3(0)2_7 » ?OA — O

Attty =1s: 74 =-3(DT+31% m 7,,=-31+3]

At tz —_ 25: 1_‘)114 — —3(2)_{+ 3(2)27 - rZA . _6i)+ 12]_)



Quiz System of particles 20min ® *
m,; = 3kg, ¥4 = —3ti + 3t*J, m, = 2Kkg, ¥y = 2t1 — 2t%] ﬁﬁ’gﬁ,ﬁ/
2.Determine the equation of trajectory of A.

x = —3t » = —g » Substitute in y

> .

3.Determine the nature of motion of A

¥, = —3tl + 3t?] » Vy=-31T+6t] »
Since a>0, then the motion of Ais U.A.R.M
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Quiz System of particles 20min ® *
m,; = 3kg, ¥4 = —3ti + 3t*J, m, = 2Kkg, ¥y = 2t1 — 2t%] ﬁﬁ,’gﬁn";}
4.Determine the speed of A when its ordinatey = 12 m.

}’=3t2»12=3t2» t> = 4 » t = 2sec

Vo=-30+6t] B V,=-31+6(2)] W V,=—30+12]

Va= [Vi+V5 W Va= [(-3)2+(12)2

V,=12.36m/s



Quiz System of particles 20min ® *
mq = Skg, ?A o —Bti)‘l‘ 3t2_7, m, = Zkg, ?B o Zti)— thj) ﬁﬁ)%
5. Determine the resultant of the forces acting on A.

2 Fex/a =myay

Eﬁex/A D 3(6.7)

z Fex/A — 18]_)



A

> ¥

f |

Quiz System of particles 20 min
Particle B: ACADEMY

1. Determine the acceleration vector of B and deduce the resultant of the
forces acting on B.

2. Determine the radius of curvature of the trajectoryof Batt=1s.




Quiz System of particles 20 min ‘L*

mq = Bkg, ?A - —3ti+ 3t2_), moy = Zkg, ?B - Zti— 2t2]

1. Determine the acceleration vector of B and deduce the resultant of the
forces acting on B.

rg = 2ti — 2t*] » Vg = 21— 4t] » dp = —4j

z F')ex/B — mzaB » z Fex/B — 2(_4‘.7) » z Fex/B — _8.7



Quiz
Vg =21—4t]

D vy = @241y

» Vg =4+ 16t2 m/s
32t
2./4 + 16t2

a, =Vp =

System of particles
2. Determine the radius of curvature of the trajectoryof Batt=1s.

20 min " d

' Be Smart
ACADEMY

»at m / s*
\/1+4t2
3
»a= O = 3.57m / s*
J1+4(1)2
a’ = a* — a?

B a% = (4)>—(3.57)?

a, = 1.80m/s?



Quiz System of particles 20min ® *
'o‘é’eSma/Lt
é\CADEMY
= /4 +16(1)?]

R =

1.80

»

R=11.11m




Quiz System of particles 20 min
System A + B:

ACADEMY

1.Determine the position vector of the center of mass G of the
system [A + B].

2.Determine the acceleration vector of the center of mass G
of the system [A + B].

3.Deduce the resultant of the forces acting on G.



Quiz System of particles 20 min
m, = 3Kkg, ¥y = —3tl + 3t*], m, = 2kg, g = 2¢1 — 2t%] Vi
1.Determine the position vector of the center of mass G of the

system [A + B].

— _ myratmprp — 3(—3t1+3t%))+2(2ti-2t%))
TG — 'rG =

mq+mo 342
- —9ti+9t%j+4ti-4t%] » _,  —5ti+5t%]
g — - g = =



Quiz System of particles 20 min

2. Determine the acceleration vector of the center of
mass G of the system [A + B].

M-aG — zFex/A +zFex/B

(3+2)a; = —18j + 8

| g S
> ¥
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7 o

ﬁ)G — —2_7
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