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TEST # 2. PHYS 203. Chapters 6, 7. 9. Nov 6, 2022
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Rules for the exam:

1. The exam will start promptly at 5:00PM and will finish at 6:40PM.

2. No questions to the TA or Professor are allowed during the exam.

3. You can not leave the room under any circumstances.

4. You are allowed to have one cheat-sheet with no extra add-ons.

8. Ifyoua_rﬂmtotheexamaﬂ:er&:l&i?M, you will not be allowed to do
o

6. You can use a calculator. No smartphones, mobile phones or any kind
_'@fmmputerdeweesareallowaddunngtheexam
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 Rules for the exam:
1. The exam will start promptly at 5:00PM and will finish at 6:40PM.
;_' 2. No questions to the TA or Professor are allowed during the exam.
- 3. You can not leave the room under any circumstances.
;’ 4. You are allowed to have one cheat-sheet with no extra add-ons.

5. If you arrive to the exam after 5:15PM, you will not be allowed to do
5 ':‘-'{' e€xar.

/6. You can use a calculator. No smartphones, mobile phones or any kind
- of computer devices are allowed during the exam.

7. No make-up under any circumstance.



3. Rotational dynamics (35 points)

A 5m long board of negligible mass is supported by two pillars. One pillar
is at the left end of the board, the other is at the right end of the board.
A 90-kg person is standing on top of the board 1.50 m away from the left
end. Find the forces exerted by the pillars. Consider that the board and the
person are at equilibrinm.




2. Linear Momentum (30 points)

The picture shows a collision between two pucks. Puck A has a mass of
5 kg and is moving along the = axis with a velocity of 2.0 m/s. It makes a
collision with puck B, which has a mass of 3 kg and is initially at rest. The
collision is not him‘z:. After the collision, the two pucks fly apart as shown

in the figure. Pu a velocity of 1.0 m/s in the direction making an angle
30° with the x-direction. What is the final velocity of puck B. Indicate its
magnitude and direction given by the angle a as shown in the figure.
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Lo Emergy (35 points).

A prckaggss i thrown from test st point, A down # corved 1y #% zifgmft;
in the figure, The packgs meves Srom Voimt A (o 1 theongh # G ’Afr{'-’""'-’#’
of tadios H = 4.0, The mase o the pwkngs s m = 4% ke, There is o
friction in the cireular tamyp,

(a) (15 points) Pind the speed of the pcknge wh ot 15,

(b) (10 points) The horiumial pars bas fction, 1§ the Wodk comes 10
rest ab point O, what is the work of the friction fores acting e B 1o C7

(¢) (10 points) Consider tow that the taing from A Lo 1 has friction, aid
that the speed of the packnge st point 15 bs vy, = /s, What work was done
by the friction force acting on the package from A Lo 157

(d) For exten cradit: & points, Fither yon do iy 100% cnroesly aud you
got full 3 points, or if you make » mistake yon get O poins, Ko partial credit,

o discussions with grader abont this problem, I your sl soone is above
100, then it, s capped at 100,

Caleulate the coefficient of friction from Vart (b) comsidering, that Voim

Clig 3 m from Point B,
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Ihnematicn I 11 (30 poluts),

.A. bl 4 Chwosn vertieally upward from the topof o building, The ball
abirts with an wward spoed of 26 m/u at fg = 0. Vind,

El@ [ﬂﬂ 0] Il i hedght ronehiod as monsured from the launeh

el Ghe G ot which 1t s vonehiod.

) ol The posttion of the ball wt £ = 2 »,
y:m:u] The velootty of the bal at 2 = S 6 (magoitade and dirootion),
]h pobuts] The necolorntion of Ghe ball ot £ = 2.3 5 (magnitude and

Mw;




2. Kinematics in 2D. (30 points)

A soccer player hits a ball on the ground at an initial position z, = 0 m
and yo = Om. The ball leaves the ground with initial speed vy = 20m/s at
an angle of 35° with the horizontal.

(&) [4 points] Find the position of the ball at ¢ = 2,

(b) [10 points| Find the time ty when the ball reaches the highest point
and find the maximum height H.

(¢) [5 points] Find the time of flight and the horizontal range. That is,

y find the time and horizontal distance from the starting point to the point at
£ which the ball hits the ground.

(d) [8 points] Find the velocities (in magnitude and direction) when the

ball reaches a height of 2 m. Draw in the picture the veetor velocities that

(€) [3 points] What is the acceleration of the ball before just hitting the

“éll =48 s
A g

s
() = u"% g He 6. Fm
@) s L2 s

\/ B . \
; . Vo=~




4. Newton’s laws of motion. (30 points)

Two blocks with mass m; = 10 kg and mg = 2 kg are connected by a
string. The incline surface has an angle of 85°. See figure. The inclined
surface and the pulley are frictionless.

(a) [25 points] Find the direction and magnitude of the hanging block’s
acceleration. Determine the direction of motion.

(b) [5 points] Determine how much mass you have to add to my so that
the blocks do not move.

my= 1o kg







