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Quiz 1 - B ~ %min | &

—

Two cars A and B are moving towards a round point In
straight paths that are perpendicular to each other and
Intersect at point O (See the figure).

ACADEMY

The motions of A and B are
studied respectively on the frames
of reference (X'0X) and (y'Oy).

Car (A) moves 20m each second, _carA |
The driver does not see car B and ‘

continues 1ts motion at the same
speed. Car B
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Eguiz 1 - 3 ___25min
At the Instant t, = 0 chosen as the origin of time, car
Als at a distance d = 120m before O. y

1.Specify the nature of motion of

car A.
2.Calculate the speed (V 4) of car A.
3.write the time equation Xx(t) of

ACADEMY

car A. |
4.Deduce the instant t; when car A
reaches point O.



—

i 5
Quizl -

Be Smart
X = 20m; same speed; xog = —120m. y ACADEMY

— —

1.Specify the nature of motion of car A.
Because car (A) moves with same ——

Speed then the mOtIOn U R M -‘-5% ' En .......... . ........................... %
2.Calculate the speed (V 4) of car A. '

Ad 20m ‘.
=

V:A_t 1s Car B

"N

V=20m/s
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Be Smart

X

x = 20m; same speed; xg = —120m. y ACADEMY
3.write the time equation x(t) of car A.
x=Vt+ xg _ .
X = ZOt . 120 °;‘§5\ .......... ’ ........................... >
_ car A
4.Deduce the Instant £ when car A i
reaches point O. ‘ .
AttheoriginO; x =0 Car B
x=20t—120 B O0=20t;—120
120
+120 =20t; B t; = —— t; =6s

20
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Eguiz 1 - 3 ___25min
At t, = 0, car B Is at a distance d = 100m before O
and 1ts speed iIsVy = 12m / s.

At this instant, the driver of car (B) sees car (A). To avoid It,
he speeds up with a constant acceleration a = 2m / s*.

1.Specify the nature of motion of car g
B.

ACADEMY

3.Determine the position of B at the _carA

Instant ¢, that calculated before.




. x
QUIZ 1 3 25 min ] x
Be Smart
Xo = —100m Vo =12m /s, a = Zm/sz.

ACADEMY
1.Specify the nature of motion of car B. ty

Because the acceleration of car (B) Is
constant and positive (a = 2m/s* > 0) ——

T g
'a-e 12

The motion is U.A.R.M —

C

2. Write the time equation y(t) of car B.

1 2 ‘ICaLB
y =—at° + Vot + x

5

2

1
y=E(2)t2+12t—1OO y =t*+ 12t — 100
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rgguiz 1 o -

xo = —100m; Vo, =12m /s, a = 2m / s°.

3. Determine the position of B at the instant £; that calculated
before. +y

y =t*+ 12t — 100

y = (6)%+12(6) — 100

y =36 + 72 — 100

y =8m
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Quizl B - 25 min

4.Choose from the list below the scenario that takes
place at O. Justify your choice. y

e The two cars crash at point O.

e Car A, reaches O before car B.

e Car B, reaches O before car A T

At t; = 6s car (A) was at origin O
thenx =0

Att; = 6s car (B) wasaty = 8m

This means car (B) reaches O before car (A).
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r_Quiz 2 35 min
Consider a puck (M) moving on a horizontal air table. The
successive positions of the center of the puck (M) Is recorded
below at a time constant T = 100ms. My isatt = Os.

ACADEMY

12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrinn@ i irnnnnnnnnn s e rnnnnnnnnnnnnnnnn ) urnnnnnnnsnnnnnnnnsnnnnnna@uurnnnnnnsnnnnnnnsnnnnnnnnnnnnnnnnnns@uunnchp
Mo M4 M, M3 M4 M5 Mg

1. Calculate the instantaneous speeds V{,V,, V3, andV, at
M, M,, M5, and M, respectively.

2. Calculate the accelerations a, and a; of the motion at M4
and M respectively.
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Quiz 2 35 min

ACADEMY

3. Specify the nature of motion of the puck (M).

4. Deduce the magnitude V¢ of the initial velocity vector VO at
M,.
5.Show that the time equation of M is: X, = 2t* + t.

12cm 16cm 20cm 24cm 28cm 32cm
........ e LITTTII LI T T I T TIITTITIIITIIIITTTITIITTIITITTIIINITTY I

M0 M, M, M M, M- M,




Quiz 2 35 min

T = 100ms ACADENY
12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrnnn@ e rnnnnn s nan s e nnnnnnnnnnnnnnnn s ) urnnnnnnnnnnnnnnnnnsnnnnna@uurnnnnnssnnnnnnnnssnnnnnnnnsnnnnnnns@eunncp
Mo M, M, M3 M, M Mg

1. Calculate the instantaneous speeds V{,V,, V3, andV, at
M., M,, M3, and M4 respectively.

— p— V —
Vl tz — tO 2T — 0 1 (2 X 100) =~ 1000

0.28
V, = > Vi=1.4m/s
17702 ! /



12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrnnn@ e rnnnnn s nan s e nnnnnnnnnnnnnnnn s ) urnnnnnnnnnnnnnnnnnsnnnnna@uurnnnnnssnnnnnnnnssnnnnnnnnsnnnnnnns@eunncp
Mo M, M, M3 M, M5 Mg

1. Calculate the instantaneous speeds V{,V,, V3, andV, at
M, M,, M3, and M4 respectively.

— p— V —
VZ t3 — tl 3T—7T 2 (2 X 100) =~ 1000

0.36
V., = > Vo, =1.8m/s
27702 : /



T = 100ms ACADENY
12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrnnn@ e rnnnnn s nan s e nnnnnnnnnnnnnnnn s ) urnnnnnnnnnnnnnnnnnsnnnnna@uurnnnnnssnnnnnnnnssnnnnnnnnsnnnnnnns@eunncp
Mo M, M, M3 M, M Mg

1. Calculate the instantaneous speeds V{,V,, V3, andV, at
M, M,, M3, and M, respectively.

Vo = — Vy =
3 Tty —t, 4T-2T 37 (2 x100) + 1000

0.44
V., = > Vo =2.2m/s
370.2 ’ /



12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrnnn@ e rnnnnn s nan s e nnnnnnnnnnnnnnnn s ) urnnnnnnnnnnnnnnnnnsnnnnna@uurnnnnnssnnnnnnnnssnnnnnnnnsnnnnnnns@eunncp
Mo M, M, M3 M, M5 Mg

1. Calculate the Instantaneous speeds V{,V,, V3, andV, at
M, M,, M3, and M, respectively.
MM MM 24 + 28) - 100

Vy=—2>=_22 —> Vy = ( ).
t- —t; 57—371 (2x100) +-1000

Vy = 06522 _> Vyo=2.6m/s




Quiz 2 -
T =100ms + 1000 0.1s ACADEMY
12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrnnn@ e rnnnnn s nan s e nnnnnnnnnnnnnnnn s ) urnnnnnnnnnnnnnnnnnsnnnnna@uurnnnnnssnnnnnnnnssnnnnnnnnsnnnnnnns@eunncp
Mo M, M, M3 M, M Mg

2. Calculate the accelerations a, and a3 of the motion at M,
and M5 respectively.

Vs —V,4 2.2—1.4 0.8
- —_— a, = —
a; ts — t —> a; 37 — Jl> 27 ar

0.8 0.8 :
“2 =2 x100) = 1000 0.2 5> ay=4m/s
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rQuiZIZ B 35 min 4)1'
T=100ms =-1000 =0.1s

Be Smart
ACADEMY

12cm 16cm 20cm 24cm 28cm 32cm
........ @ -rrrrrrnnn@ e rnnnnn s nan s e nnnnnnnnnnnnnnnn s ) urnnnnnnnnnnnnnnnnnsnnnnna@uurnnnnnssnnnnnnnnssnnnnnnnnsnnnnnnns@eunncp
Mo M, M, M3 M, M Mg

2. Calculate the accelerations a, and a5 of the motion at M4
and M5 respectively.

V4o—V, 2.6 —1.8 0.8
— — aA; — —
Bt = a; 47— 27 ) a=7

0.8 0.8 :
3= 2x100) = 1000 0.2 =) az=4m/s




ZQuiztz B - B - - 35 min Ji‘ff
3. Specify the nature of motion of the puck (M). ACADENY
Because the speed iIncreases with time and acceleration Is

constant and positive (a = 4m/s* > 0) then:
The motion is U A.R.M

4. Deduce the magnitude V of the initial velocity vector 170 at M,.

V=at+V0 »V1=a1t+V0 »V1=a1XT+VO

1.4=4x(0.1)+V, m 1.4=0.4+V,
1.4-0.4=V, —> Vo =1m/s



Quiz 2 B B 35 min )' *

5. Show that the time equation of M is: X, = 2t* + t. ﬂC’TDEMY

1 2
XM :Eat +V0t+x0

1
XM:E(4)t2+1><t+O

Xy =285+t
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Quiz 2 B . __35min
Another puck (N) Is moving along the same x-axis of
time equation:

1. Specify the nature of motion of (N).

2.Show that the two pucks move In opposite directions.
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Lguizlz § B 35 min

. Xy =—13t + 16
1. Specify the nature of motion of (N).

The given equation (Xy = —13t 4+ 16) In the form of x = V¢t

+ xo then:
The motion1s U.R.M

2. Show that the two pucks move In opposite directions.

The negative sign In the time equation of the puck N (Xy
= —13t 4+ 16) means the speed Is negative (V = —-13m/s)
then the two pucks moves In opposite directions.
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TQU 1Z 2 y 3 5\@”\]‘

3.The graph below represents the motion of the two ACADENMY
pucks.

a.Determine,  graphically, the = [™™
meeting Instant and position of
the two pucks. s Xu
b.Verify your answer by calculation | \Xx
, I(S_}




rQU iz 2 B 35min | &
a. Determine, graphically, the meeting Instant and
position of the two pucks.

Be Smart
ACADEMY

From the graph the two pucks meet ;. um)

when the two curves intersects: >
20
t=1s . 4
X =2.5m 10 |\
5
; t(sl_)




Quiz 2 B i Bmin_ |5
b.Verify your answer by calculation ,; t*™ %?ﬁ%
Xy =Xy
2t +t = —-13t + 16
2t +t+13t—-16=0

(2t* + 14t — 16 = 0) = 2

t?+7t—8=0
(t—1)(t+8)=0

=4

t—1=0
t+8=0

t=1s Accepted
t=—-8 rejected






