PHYS121 2022-2023 Fall Semester
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2nd Midterm Makeup / 2. Vize Mazeret
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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 puanhdir.
Yergekimi ivmesini g=9,80 m/s? olarak aliniz. Basarilar dileriz.

Kinematics Dynamics
Ax Av =
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vV =vy +at x = xq + vyt +-2-at fo = weky a, :_1%?_ = w2R
vZ = v? + 2adx
g = 9.8m/s?
Work & Energy

. 2
Wy = FDcos(0) K =%mv2 :% Wyer = AK = Kf - K; E=K+ U

Uymv = mgy
Impulse & Momentum
Impulse: I = F,,.At = Ap Fedt = Ap = mvy - my; Fove = Ap/At
2"Fc'.\'tAt = APtotal = Ptotul,finul - Ptot(ll,initial (momentum conserved if L'Fu.\'t = 0)
x _omyxy +myx;
cm m, +my
Rotational Kinematics
1 - .

W = wy + at 0= 0y + wyt +;at2 : L w? = wi + 2a40

Axpt = RAO vr = Rw ar = Ra "
(rolling without slipping: Ax = RAO0 v = Rw a = Ra)
1 revolution = 2mradians

Rotational Statics & Dynamics

T= Frsin0 Ko = %lwz zg_j

27 = 0and 2F = 0 (static equilibrium) 1 - 1

5T = la Kiotat = Kerans + Krot :Emvz +'2‘I(02
W = 10

L=Ilw Xt.,At = AL Moments of Inertia (1)

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



1. A uniform chain of length 8.00 m initially lies stretched out on a horizontal table. (a) Assuming the
coefficient of static friction between chain and table is 0.600, show that the chain will begin to slide
off the table if at least 3.00 m of it hangs over the edge of the table. (b) Determine the speed of the
chain as its last link leaves the table, given that the coefficient of kinetic friction between the chain and
the table is 0.400. ’

1. Uzunlugu 8,00 m olan diizgiin bir zincir baglangigta yatay masanin iizerindedir. (a) Zincir ile masa
arasindaki statik siirtiinme katsayisiin 0,600 oldugunu var sayarak zincirin harekete baglamasy igin
masanin kenarindan sarkan kisminimn en az 3,00 m olmasi gerektigini gosteriniz. (b) Masa ile zincir
arsindaki kinetik siirtiinme katsayisi 0,400 olduguna gére zincirin son halkasi da masadan kurtuldugu
anda siiratini bulunuz.
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2. The front 1.20 m of a 1 400-kg car is designed as a “crumple zone” that collapses to absorb the
shock of a collision. If a car traveling 25.0 m/s stops uniformly in 1.20 m, (a) how long does the
collision last, (b) what is the magnitude of the average force on the car, and (c) what is the magnitude
of the acceleration of the car? Express the acceleration as a multiple of the acceleration due to gravity.

2. Kiitlesi 1400-kg olan bir arabanin ilk 1,20 metresi kaza aninda katlanacak sekilde tasarlanmigtir.
Siirati 25,0 m/s olan araba 1,20 metre i¢inde durduguna gore; (a) ¢arpigmanin kag saniye siirdiigiinii
ve (b) arabaya etki eden ortalama kuvveti bulunuz. (c) Arabanin ivmesini bulunuz. Arabanmn ivmesi
‘yer ¢ekimi ivmesi cinsinden nedir?
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3. A bullet of mass m = 8.00 g is fired into a block of mass M = 250 g that is initially at rest at the
edge of a frictionless table of height & = 1.00 m. The bullet remains in the block, and after the impact
the block lands d = 2.00 m from the bottom of the table. Determine the initial speed of the bullet.

3. Kiitlesi m = 8,00 g olan bir mermi, kiitlesi M = 250 g olan, baslangigta h = 1,00 m yiikseklikte
bir masanin kenarinda duran blogun igine firlatilmigtir. Mermi bloga saplanmig ve ¢arpigmanin etkisi
ile blok masanmn tabanindan d = 2,00 m uzakta yere diigmiistiir. Merminin bloga ¢arpma siiratini
bulunuz.
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4. A car accelerates uniformly from rest and reaches a speed of 22.0 m/s in 9.00 s. Assuming the
diameter of a tire is 58.0 ¢cm, (a) find the number of revolutions the tire makes during this motion,
assuming that no slipping occurs. (b) What is the final angular speed of a tire in revolutions per second?

4 Bir araba durgun halden diizgiin hizlanarak 9,00 s iginde 22,0 m/s siirate ulagmigtir. Tekerin ¢ap1
58,0 cm olarak verildigine gore (a) bu hareket sirasinda tekerin hi¢ kaymadigni kabul edip kag tur
dondiigiinii bulunuz. (b) Tekerin son agisal siiratini saniyede devri sayist olarak bulunuz.
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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 = 3.00 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 iizerine monte edilmigtir.
Tekerin yarigap1 2,00 m olarak verilmistir. Kiitlesi 0,50 kg olan oyuncak tren raylarin iizerine konmug
ve sistem durgun halde iken trenin elektrikli motoru ¢aligmaya baglamistir. Raya goére trenin siirati

0,15 m/s degerine ulagmigtir. Tekerin kiitlesi 1,00 kg ve ekseni etrafinda eylemsizlik momenti
I = 3,00 kgm? olarak verildigine gore tekerin ulagtigi agisal siirati bulunuz. (Raym genisliginin

tekerin yarigap1 yaninda ihmal edilebilecek kadar kiigiik oldugunu varsaymiz.)
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