DYNAMICS: MOCK EXAM

Name: |Group:

An external force of 120 N is exerted on the body, as indicated in
the picture, along the first 40 m. Initially, the body is at rest.

Determine:

1 e the value of the normal force (0.50 POINTS)

e the acceleration of the body (1.50 POINTS)

e the velocity at the point x = 40 m (0.50 POINTS)

Estimated time: 15 min

120N

m = 15 kg
30°

0 40 m

1=0.2

@) ¥ The value of the wowwmal force

N+Fy-W=0 = N+GN -I150N=0 =>
1

W=15 Kf) %10 "7’52 =150N
F'j = 120N x sin 20 = 60N

+* The accelezatiow of the bod3

Fpk =M xa —> 259N =15k3xa— a=33IN _Siam
T 15 K% s2
T

Fx=120N x cos 30 = 103,9 N
Ff=0.2 x 90N =18\

¥ The ﬂfetocitﬁ ak the poLu.t' *x =40 v

X= -4-7: at? — X= 2.8% t% (W) —» = 5.23t (™)

When x=U0:

T § NP

2.3%
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= 333 s




A tension force is responsible for keeping a body moving along a

circular path, as shown in the picture. The value of the tension is 40
N. Determine:

the acceleration (0.50 POINTS)

> e both velocities: linear and angular (in rad/s and rpm) (1
POINT)

e the period (0.25 POINTS)
e the frequency (0.25 POINTS)
e the distance travelled by the body in 15 s (0.50 POINTS)

Estimated time: 10 min

m = 2 kg

@) +The couttipetal accelezatiow is:

Fzwmxaq, — Q.= LoN Do W

2k &2

#* lLineaz awnd aVlSu.laZ velocities:

_yé

=Rk = 3".6_.__.,_.“/5 :-..r—éf; rad
= T /Q

heE82 rad 60s 1 tevU o |
= Awminn 21 rad 60.4 i e
* The perlod-

W= 2N T= 21 _ 2n rod — 0.99s
& = (J 6.%372 rad/_s e

* The ]f(ec%u.eucy is:
1[= :—*T—- =. 1. 04 Hz]

# Tlhe distamce Etraveled b'_.j Ehe loodj w 15 S:
d:'U‘xt—..—.— 3.46-—;&“55:44.4 WL'
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In the system below, determine:

e the value of the friction force (0.5 POINTS)
3 e the acceleration of the system (1 POINT)
¢ the value of the tension (1 POINT)

Estimated time: 10 min

m: =
12 kg

i =0.25

@) x Tue value of the frictiown [orce

F-F —_;),Lxr\l = 0.25 x 120N = 30|\li

% The acceleration of the systewd
7o N B e
SR T

1]
\ W = mc_o)+2025=32¥ﬂ
Foot = lhji——T—l-T—-Fl-.-:Qool\\ — 3oN = 170N

3 The value Of the teusiow

T FVLQ,t = WL X
wotiom
l [ w=20¥qg l Fuet = ZooN —T
| &:5,311&&/52

e A | ::'ZOKB x 5.34 “‘/s?‘
200N — T= 106.2N
W, = 200N T= 200N —106.2N

T= 95.30
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An AB system is moving to the right at a speed of 5 m/s. In order
to move quicker a force F = 20 i (N) is applied during 6 seconds.

Suddenly, as a result of an explosion, the system is split in two
parts and the “B” part of the system starts moving to the right at a
velocity of 20 m/s. Determine:

4
e the impulse on that system due to the force applied (0.5
POINTS)
e the final linear momentum of the system before the explosion
(1 POINT)

e the velocity of “A” after the explosion (1 POINT)

@ * Twe value og the meuije_

— —r = —
T=Fxt—>I=20CNx 65 z}EI:'l?O L (I\J‘S)J

* The .F«’_ma,L Luneatr mowentumt
(before the explosiou)

Fcui{—,.‘aL = 16K x 5 _C(“*/s) =
= 8'0 _l:, (:Ke'w/s)

120 T (N.s) :?'RM_ 20T (KQ)'-MfS)

LFL;ML = oo EQ—‘WJ

)

#* N, aftez the explosion

Plnitial :F-[:u/mi.
2007T ¥OM = iOKgx‘:J; ~+ 6 Ko x 207 (WYs)
= - ;

=7 -
200C KgW _ 10Kg x\y +120 L %“‘i

go T Kow _ jokg =V
s

Va = 20T ewls [ _ 37 (ws)
10 IC%
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