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Exercisel ~~ quiz

Consider a rail AOB located In a
vertical plane composed of two
straight parts: a horizontal part AO
and an inclined part OB making an @
angle a = 30° with the horizontal. | ~——

Doc. 3
Two objects (S4) and (S,) taken as particles of same mass m = 80 g;

e a massless spring (R), of force constant k = 200 N/m and natural
length 1, fixed from one of Its ends to a support at A with the other
end free.

Take the horizontal plane containing O as the reference level for
gravitational potential energy and g = 10m / s*.
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1) Launching particle (S1): ACADEMY
In order to launch (84), It Is placed against the free end of the spring,
the spring 1s compressed by a distance d, and then the system
[Spring - (81)] Is released from rest (Doc.3).

When the spring returns to its natural length Iy, ($1) leaves the
spring with a velocity V; parallel to AO .

After launching, (51) moving with the velocity V , collides head-on
with (S,) which is placed initially at rest on the rail AO.

Just after the collision, ($1) stops and (S,) moves with a velocity V,
parallel to AO and of magnitude V, = 5m/s.

(S1) and (S,) move without friction on the rail AO.
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1.1) Apply the law of conservation of linear momentum to show that
the magnitude of V{ isV{ = 5m/s.
1.2) Deduce that the collision between (§;) and (S,) is elastic.

1.3) Determine the value of d.
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a = 30 ; m=80g; k = 200.N/m; g = 10m / s*; along AO, f=0ON;
(S1); Vq; (8,); V=0. After collision: (§1); V7 = 0 and (S5); V, = 5m/s

1.1) Apply the law of conservation of
linear momentum to show that the
magnitude of V{ IsV; = 5m/s.

mV, + mV = mV'y + mV, b

Doc. 3

mV1+O=O+mV2
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Exercisel quiz 15 min
a = 30 ; m=80g; k = 200.N/m; g = 10m / s*; along AO, f=0ON;
(S1); Vq; (8,); V=0. After collision: (§1); V7 = 0 and (S5); V, = 5m/s

1.2) Deduce that the collision
between ($1) and (85) Is elastic.

KE pery = KE(s1) + KEg2)
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1 1 Doc. 3
KE(bef) = E mV12 + E sz

1
KE(bef) = > X 0. 08(5)2+0 KE(bef) - 1]
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a = 30 ; m=80g; k = 200.N/m; g = 10m / s*; along AO, f=0N;  TACADEMY
(S1); Vq; (8,); V=0. After collision: (§1); V7 = 0 and (S5); V, = 5m/s

KE(aft) — KE(SI) + KE(SZ)

| 1 Since KE(bef) o KEaft _— 1]
72
KE(bef) = EmV 1 ~+ EmV%

1 y Then the collision is elastic
KE(aft) =0+ E X (. 08(5)

KE pery = 1]
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Exercise 1 quiz
a=30; ngofg; k = 200 N/m; ;= 10m / s%; along AO, f=0ON;
(S1); Vq; (S,); V=0. After collision: (S1); V7 = 0 and (S5); V, = 5m/s
1.3) Determine the value of d.

Apply the law of conservation of
mechanical energy of the system |
[Oscillator- Earth].

—

ME compressed byd — ME at initial length

(KE + GPE + EPE)compressed= (KE + GPE + EPE)nitiai




EXxercise 1 - quiz

1. > 1 2
O+Ekx +O=EmV1+O+O

0.5%x 200 xd* =0.5x%x0.08 x 52

d=0.1m
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2) Motion of (55) on the inclined part OB:
At the Instant t, =0, (S,) starts
from O on the inclined part OB with
a velocity V, = 51 (m/s), where 1 is
the unit vector along the Xx-axis
parallel to OB.

On this part, ($,) Is submitted to a friction force f of constant
magnitude f and of direction opposite to its motion.

2.1) Name the external forces acting on (S,) during its motion
along the track OB.
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2.2) Show that the sum of the external
forces acting on (S, ) during Its

upward motion along OB is: Y F |,/
— _(f_l_mgSina)i)(Sl) l Doc. 3

2.3) The expression of the linear momentum of ($,) during Its
upward motion along OB is: P = (—0.9¢ + 0.4)7 (SI)

Knowing that % = ' F, determine f.
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a =30; m=80g; g = 10m / s%;V, = 5m/s ACADEMY

2.1) Name the external forces acting on (S,) during 1ts motion
along the track OB.

The forces acting on (S,) along OB are:
. Weight (W = mg).

* Normal (ﬁ).

* Friction (f)
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a =30; m=80g; g = 10m / s%;Vy = 5m/s ACADEMY

2.2) Show that the sum of the external forces acting on (§,) during
its upward motion along OB is: ¥ F = —(f + mgsina)i (S).

2F=m§+ﬁ+7 N B

Project along x-axis:

Zﬁ = —mgsina — f > Z?‘) = —(mgsina + f)i
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a=30;m=80g; g = 10m /s*;V, = 5m/s ACADEMY
2.3) The expression of the linear momentum of ($,) during Its
upward motion along OB Is: P = (—0.9t + 0.4)1 (SI)

Knowing that % = Y F, determine f.

P=(-0.9t+0.4)i =) GR

= —0.9i = 0.97=(0.04 + f)i

. dP ¥
Using newton’s second law: === Z F

—0.97 = —(mgsina + )i
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a =30; m=80g; g = 10m /s*;V, :JSm/s CADEMY
—0.97 = —(mgsina + )i
—0.97 = —(0.08 x 10 X sin30 + )i
0.97 = (0.04 + )i

f = 0.57(N).

f=0.5(N).
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