PHYS121 2022-2023 Fall Semester
Fiz121 2022-2023 Giiz Dénemi
Final Exam / Final Sinavi

Time: 90 minutes / Siire: 90 dakika
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You can use calculator during the exam, but exchanging is not allowed.

Each question worth 20 points. Good luck
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Hesap makinast kullanmak serbest, alisverisi yasaktir. Sorular egit puanlidir. Basarilar dileriz.
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Conditions for equilibrium (Denge sartlari):
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Periodic motion (Periyodik Hareket):
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Heat and Temperature (Isi ve sicaklik):
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Periodic waves (Periyodik dalgalar):
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Center of Mass (Kiitle merkezi):
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Simple Harmonic Motion (Basit Harmonik Hareket):

k

w= |—

m
_'w_l k
/ 2t 2w m
T—l—-Z m
_f_ T I

x = A cos (wt + ¢)

Torsional Pendulum (Burulma sarkaci):
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Standing waves (duran dalgalar):
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1. (Static Equilibrium) The figure shows a mobile of toy penguins hanging from a ceiling. Each
crossbar is horizontal, has negligible mass, and extends three times as far to the right of the wire
supporting it as to the left. The supporting wires have negligible mass as well. Penguin 1 has mass
my = 48 kg. What are the masses of (a) penguin 2, (b) penguin 3, and (c) penguin 4?

1. (Denge) Sekilde tavana asili oyuncak penguenlerden olusan hareketli bir siis goriilmektedir. Enine
gubuklar kiitlesiz kabul edilebilecek kadar hafif olup her birinin baglandiklar1 telin saginda kalan kismi
solunda kalan kismmnin ti¢ katidir. Diisey baglant: telleri de kiitlesiz kabul edilebilecek kadar hafiftir.
Penguen 1’in kiitlesi m; = 48 kg olduguna gére (a) Penguen 2’nin, (b) Penguen 3’iin ve (c) Penguen
4°1in kiitlelerini bulunuz.
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2. (Torsional pendulum) A 95 kg solid sphere with a 15 cm radius is suspended by a vertical wire. A
torque of 0.20 N-m is required to rotate the sphere through an angle of 0.85 rad and then maintain that
orientation. What is the period of the oscillations that result when the sphere is then released? (I

2 2
5MR)

phere

2. (Burulma sarkaci) Kiitlesi 95 kg, yarigapi 15 cm olan kat1 bir kiire diigey bir telin ucunda asilidir.
Kireyi 0,85 radyan dondiirip bu donme agisinda sabit tutmak igin 0,20 N'm tork uygulamak
gerekmektedir. Kiire bu agisal konumdan serbest birakilirsa kiirenin telin ucunda yapacagi salmimlarin

periyodunu bulunuz. (Lge = %M R?)
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3. (Standing Waves) A string fixed at both ends is 8.40 m long and has a mass of 0.120 kg. It is
subjected to a tension of 96.0 N and set oscillating. (a) What is the speed of the waves on the string?
(b)What is the longest possible wavelength for a standing wave? (c) Give the frequency of that wave.

3. (Duran Dalgalar) Uzunlugu 8,40 m ve kiitlesi 0,120 kg olan bir tel iki ucundan sabitlenmistir. Tele
96,0 N gerilme uygulanmakta iken titresmeye birakilmigtir. (a) Teldeki dalgalarin siiratini bulunuz. (b)
Bu tel tizerindeki duran dalgalarm miimkiin olan en uzun dalga boyunu bulunuz. (c) Bu en uzun dalga
boyuna sahip duran dalganin frekansini bulunuz.
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4. (Heat) A certain substance has a mass per mole of 50.0 g/mol. When 314 J is added as heat to a
30.0 g sample, the sample’s temperature rises from 25.0 °C to 45.0 °C. What are the (a) specific heat

and (b) molar specific heat of this substance? (c) How many moles are in the sample? Do not forget to
include the units in your answers.

4. (Is1) Belli bir malzemenin mol bagina kiitlesi 50,0 g/mol olarak verilmigtir. Bu malzemenin 30,0 g
kiitleli bir 6rnegine 314 J 1s1 verildiginde sicakligi 25,0 °C degerinden 45,0 °C degerine ¢ikmustir. Bu

malzeme i¢in (a) 6zgiil 1s1 ve (b) molar 6zgiil 151 degerlerini bulunuz. (¢) Ornek iginde ka¢ mol malzeme
oldugunu bulunuz. Birimleri yazmayi unutmayiniz.




5. (Center of mass) A shell is shot with an initial velocity ¥, at an angle of @, with the horizontal. At
the top of the trajectory, the shell explodes into two fragments of equal mass, as shown in the figure.
One fragment, whose speed immediately after the explosion is zero, falls vertically and hits the ground

200 m away from the firing point. How far from the gun does the other fragment land, assuming that
the terrain is level, and that air drag is negligible?

5. (Kiitle merkezi) Bir top mermisi ¥ ilk huziyla yatayla 6, agisi1 yapacak sekilde atilmigtir. Mermi,
sekilde gorilduigi gibi, yoriingesinin en tepe noktasinda iki esit kiitleli parcaya boliinmiistiir,
Pargalardan biri, boliinmeden sonra hiz1 olmadif: igin serbest diisme hareketi yaparak merminin

firlatildi1 noktadan 200 m uzakta yere ¢arpmustir. Diger parga merminin ilk atildigs noktadan ne kadar
uzaga diiger? Zeminin diiz ve hava direncinin 6nemsiz oldugunu varsayimniz.
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