Fiz 121 2015-2016 Giiz Dénemi Final Sinav 1 2 3 4 5 Toplam
Siire 90 dakikadir

Ad SOYAA: e OBrenci NO: ..o

Sinav sirasinda hesap makinasi kullanilmasi serbest, ancak alisverisi yasaktir. Sorular esit puanidir.
Gerekirse g=9,80 m/s? olarak aliniz. Basarilar dileriz.

1. m kitlesindeki bir mermi, ucunda M kg’lik tahta kitle asili balistik sarkaca v hiziyla ¢arpip saplaniyor. M kitlesi
diisey diizlemde tur atma serbestligine sahip olup ipin ve baglanti noktasinin agirhigi ihmal edilecek mertebededir. ip
L uzunlugunda ve bikllmez, sarkmaz sert malzemeden imal edilmistir. Sarkacin tepeden gecerek tur atlamasi igin

merminin minimum hizi ne olmalidir?

1. A bullet of mass m strikes with an initial velocity v at a wooden block of mass M hanging at the end of a ballistic
pendulum, and stays inside the block. The block is free to rotate in the vertical direction. The rigid stick to which
block M is attached has a negligible mass and is strong enough to not bend. What should be the initial speed of the

bullet in order for the pendulum to make a complete vertical turn?



2. Kitlesi 17 g olan kiglk bir cisim 1,1 m yliksekten sekilde gortldigi gibi serbest birakilmistir. Yatay zemine
ulastiktan sonra bir siire diiz yoluna devam etmis ve sonrasinda orta
noktasindan bir mile tutturulmus olan 20 cm uzunlugunda 0,2 kg

kitleli cubugun alt ucuna carpmis ve yapisip kalmistir. Carpismadan
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2. A small mass of 17 g slides down a frictionless slope starting from D =i bi. 4

rest at 1.1 m above the ground level. When the slope reaches the bottom, it levels off, and the mass strikes the
bottom of a vertical uniform bar of mass 0.2 kg and length 20 cm, pivoted at midpoint, and sticks to it. With what

angular speed will the bar starts its rotation? (Icm=(1/12)ML?)



3. Sekildeki sistemde, 30 N agirhginda ve 6 m uzunlugunda dizgiin bir cubugun ucuna 15 N agirliginda bir cisim
asiimistir. Kablodaki gerilme kuvvetini ve mentesedeki tepki kuvvetinin yatay ve diisey bilesenlerini bulunuz. cos 30
=sin 60 = 0.86 ve cos 60 =sin 30 =0.5

3. In the system shown in the figure, a mass of 15 N weight is hanging
from an end of a 6 m long homogenous stick with a weight of 30 N.
Find the tension of the rope, and find the horizontal and vertical
components of the force the hinge is exerting on the stick?
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4. Sekildeki iki sarkacta M kutleli dolu toplardan olusmaktadir ve
baglandiklari ip kitlesizdir. A sarkacinin topu cok kiiclik, B
sarkacininki ise ¢ok buylktir. Her iki sarkag¢ icin kiglk
salinimlardaki periyotlarini bulunuz. Hangisinin periyodu daha
uzundur. (B deki topun kitle merkezine gore eylemsizlik momenti
lkm=2/5 MR? dir.)

4. The two pendulums shown in Figure each consist of a uniform
solid ball of mass M supported by a massless string, but the ball for
pendulum A is very tiny while the ball for pendulum B is much
larger. Find the period of each pendulum for small displacements.
Which ball takes longer to complete a swing? (Moment of inertia
for solid sphere B with an axis through its center is I.n=2/5 MR?)

MM




5 Gerilmis bir yayin bir ucu 120 Hz frekans ve 0,05 m genlikle basit harmonik hareket yapacak sekilde
titrestirilmektedir. Bir anda cekilen fotograf, yayda olusan ve +x ekseni yoniinde ilerleyen dalgalarin dalgaboyunun
0,50 m oldugunu gostermektedir. (a) Yayin titrestirilen ucunu x=0 konumu alarak, herhangi bir t aninda herhangi bir
pozitif x koordinath noktanin yerdegistirmesini veren ifadeyi yaziniz. (b) Bu yaydaki dalganin faz hizi nedir? (c) Bu
hizin elde edilmesi icin lineer kiitle yogunlugu pu=0,20 kg/m olan bu yaya ne kadar gerilme uygulanmalidir? (d) Bu yay
Gzerindeki noktalarin en bliylk enine hiz ve ivme degerleri nelerdir.

5. An end of a tensioned string is forced to oscillate at a frequency of 120 Hz with an amplitude of 0.05 m. A
snapshot of the string indicates that the wavelength of the mechanical wave propagating along +x-axis is 0.50 m. (a)
By taking the vibrated and of the string at x=0, write an expression for the transversal movement of a point at
position x at time t. (b) What is the phase velocity of the wave? (c) If the linear mass density of the string is u=0.20
kg/m, what should be the tension of the string? (d) What is the maximum transversal velocity and acceleration of the
points on the string?



