PHYS121 2022-2023 Fall Semester ‘
Fiz121 2022-2023 Giiz Dénemi 1 2 3 4 5 Toplam
2nd Midterm / 2. Vize Sinavi

Time: 90 minutes / Siire: 90 dakika

Name Surname Student No:
(L (T VTG ——————————————— OFTBNE MO s s
Lecturer:

You can use calculator during the exam, but exchanging is not allowed.
Unless stated otherwise, take g = 9.80 m/s? if necessary. Each question worth 20 points. Good luck

Hesap makinasi kullanmak serbest, alisverisi yasaktir. Sorular esit puaniidir.
Yergekimi ivmesini =9,80 m/s? olarak aliniz. Basarilar dileriz.

Kinematics Dynamics

_ Ax _ v 2F = ma
Vave = 77 Aave = =7 .

at & 1 5 fsmax = Wskn
— — _ 2
v =vyg+at x = xg + vyt +2a,t fo = weFy a, z%___sz
v? = v + 2adx
g = 9.8m/s?
Work & Energy
2

Wy = FDcos(6) K =-mv? =2 Wyg = AK = K - K E=K+U

Ugruv = mgy

Impulse & Momentum
Impulse: I = F,,.At = Ap Fupedt = Ap = mvg - my; Fove = Ap/Aat

2Fexedt = APiyrar = Piotarfinat = Protatinitial (momentum conserved if YF ., = 0)
omyxg +myx;

X, =
cm my +my

Rotational Kinematics

w = wy + at 0= 0y + wet +§ozt2 w? = wi + 2a46
Axt = RAO vr = Rw ar = Ra

(rolling without slipping: 4x = RA6 v = Rw a = Ra)

1 revolution = 2mradians

Rotational Statics & Dynamics

2
T= Frsin@ ) Ko =%1w2 =§_I
Yt = 0Oand XF = 0 (static equilibrium 1 1
21t = la ( q Ktoml = Ktrans + Krot =E7nv2 +’£[(1)2
W = 10
L=Ilw Xt.,.A4t = AL Moments of Inertia (1)

(angular momentum conserved if AT,,; = 0) I = Y¥mr? (for a collection of point particles)



1. A 10.0-kg block is released from rest at point A. The track is frictionless except for the portion
between points B and C, which has a length of 6.00 m. The coefficient of kinetic friction between the
block and the rough surface between points B and C is 0.4. The spring has a force constant of 2000
N/m. (a) Find the speed of the block at point C. (b) Find the distance the spring compresses from its
equilibrium position before the block coming to rest momentarily.

1. Kiitlesi 10.0-kg olan blok A noktasindan serbest birakilmistir. B ve C arasindaki 6,00 metrelik kisim
diginda gittigi yolda siirtiinme yoktur. B ve C arasinda blok ile yiizey arasindaki kinetik siirtiinme
katsayis1 0,4 ve yaymn yay sabiti 2000 N/m olarak verilmiglerdir. (a) C noktasinda blogun siiratini
bulunuz. (b) Blok bir anlik duruncaya kadar yayin denge noktasindan sikisma miktarini bulunuz.
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2. After a 0.200-kg rubber ball is dropped from a height of 2.00 m, it bounces off a concrete floor and
rebounds to a height of 1.00 m. The ball is in contact with the floor for 0.050 s. (a) Find the magnitude
and direction of the impulse delivered to the ball by the floor. (b) Find the average force the floor

exerts on the ball.

2.Kiitlesi 0,200 kg olan lastik bir top 2,00 m yiikseklikten beton zemine diisiip 1,00 m yiikseklige geri
sigramigtir. Top, beton zemin ile toplam 0,050 s temas halinde kalmigtir. (a) Beton zeminin topa
uyguladig: itmenin y6nii ve biiyiikliigiinii bulunuz. (b) Topa beton zeminin uyguladigi ortalama

kuvveti bulunuz.
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3. A 0.300-kg puck, initially at rest on a horizontal, frictionless surface, is struck by a 0.200-kg puck
moving initially along the x axis with a speed of 2.00 m/s. After the collision, the 0.200-kg puck has a
speed of 1.00 m/s at an angle of 6 = 53.0° to the positive x axis. (a) Find the velocity of the 0.300-kg

puck after the collision. (b) Find the fraction of kinetic energy transferred away or transformed to other
forms of energy in the collision.

3. Baglangigta durgun olan 0,300 kg kiitleli bir diske, siirtinmesiz diizlem iizerinde, baslangigta x
ekseni yoniinde 2,00 m/s hizla giden 0,200 kg kiitleli bagka bir disk garpmustir. Carpismadan sonra
0,200 kg kitleli disk x ekseni ile 8 = 53,0° ag1 yapacak yonde 1,00 m/s hiza sahiptir. (a) Carpismadan
sonra 0,300 kg kiitleli diskin hizim bulunuz. (b) Kinetik enerjinin oran olarak ne kadarinimn, sistemin
digina tagindigin1 veya baska enerji tiirlerine doniistiigiinii bulunuz.
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4. A cylinder of mass 10.0 kg rolls without slipping on a horizontal surface. At a certain instant, its
center of mass has a speed of 10.0 m/s. Find (a) the translational kinetic energy of its center of mass,
(b) the rotational kinetic energy about its center of mass, and (c) its total energy. (Moment of inertia

MR?
about the center of mass Icy = —-)

4. Kiitlesi 10,0 kg olan bir silindir yatay zeminde kaymadan yuvarlanmaktadir. Belli bir anda, silindirin
kiitle merkezi 10,0 m/s siirate sahiptir. Silindirin (a) kiitle merkezinin Steleme kinetik enerjisini, (b)
kiitle merkezi etrafinda dénme kinetik enerjisini, (c) toplam enerjisini bulunuz. (Kiitle merkezinden

sy s ; " i . MR? ; \2 ¢1)
gegen silindir eksenine gore eylemsizlik momenti I, = T) - N M ¢
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5. A track is mounted on a large wheel that is free to turn
with negligible friction about a vertical axis. The radius
of the wheel is 2.00 m. A toy train of mass 0.50 kg is
placed on the track and, with the system initially at rest,
the train’s electrical power is turned on. The train
reaches speed 0.15 m/s with respect to the track. Find
the wheel’s angular speed if its mass is 1.00 kg and its
moment of inertia is I = 4.00 kgm?? (Neglect the width
of the track compared to the radius of the wheel.)

5. Oyuncak trenin ray1, diisey eksen etrafinda siirtiinmesiz dénebilen bir teker tizerine monte edilmistir.
Tekerin yarigapi 2,00 m olarak verilmistir. Kiitlesi 0,50 kg olan oyuncak tren raylarm iizerine konmus
ve sistem durgun halde iken trenin elektrikli motoru ¢alismaya baslamistir. Raya gére trenin siirati
0,15 m/s degerine ulagmistir. Tekerin kiitlesi 1,00 kg ve ekseni etrafinda eylemsizlik momenti
I = 4,00 kgm? olarak verildigine gore tekerin ulagtig1 agisal siirati bulunuz. (Raym genisliginin

tekerin yarigap1 yaninda ihmal edilebilecek kadar kiigiik oldugunu varsayiniz.)
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