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Second Midterm

90 Minutes

NAME: ... tesais i sesss i b s

5

[ Total

Swmav sirasinda hesap makinasi kullanilmas: serbest, ancak aligverisi yasaktir.
Gerekirse g=9,80 m/s? olarak aliniz. Her bir soru 20 puandir. Basarilar dileriz.
You can use calculator during the exam but exchanging is not allowed.

Take g = 9,80 m/s? if necessary. Each question worth 20 points. Good luck.

.. Student No: ..o, JLecturer..... e

1. A skier starts at the top of a very large frictionless snowball of radius R,
with a very small initial speed, and skis straight down the side. At the instant
she loses contact with the snowball, what angle o does a radial line from the
center of the snowball to the skier make with the vertical?

B-iiyiik ve stirtiinmesiz R yarigapli bir kartopunun tistiinden agag1 dogru ¢ok
kiigtik bir hizla kaymaya baslayan bir kayakeiin kartopu ile temasi kesildigi
noktadan gegen yaricap dogrusunun dikey ile yaptig1 ag1 o ise bu agiy1

bulunuz.
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2. As shown in Figure, a bullet of mass m and speed v passes completely through a pendulum bob of mass M.
The bullet emerges with a speed of 1/2. The pendulum bob is suspended by a stiff rod of length “/”" and
negligible mass. What is the minimum value of v such that the pendulum bob will barely swing through a
complete vertical circle?

Sekil’de goriildiigii gibi, m kiitleli ve v hizl bir mermi, M kiitleli bir sarka

¢ iginden geger ve 1/2 hizi ile ¢ikar.
Sarkag “/” uzunlugunda ve kiitlesi

ihmal edilebilen kat1 bir ¢ubugun ucunda asilidir. Sarkacin tam bir diisey
daire tizerinde hareket edebilmesi igin minimum v hiz1 ne olmalidir?
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3. A uniform solid disk of radius R and mass M is free to rotate on a frictionless pivot through a point on its
rim as shown in the figure. If the disk is released from rest in the position shown by the gray circle, (a) what
is the speed of its center of mass when the disk reaches the position indicated by the dashed circle? (b) What
is the speed of the lowest point on the disk in the dashed position?

(Moment of inertia of a uniform circular disc about an axis passing through its center is 7,2 MR?)

Yarigapt R ve kiitlesi M olan diizgiin kati bir disk, sekilde gosterildigi gibi ¢evresi tizerindeki bir nokta
etrafinda donebilecek sekilde tutturulmustur. Eger disk gri daire ile gosterilen konumdan serbest birakilirsa,
(a) kesikli ¢izgi ile gosterilen konuma geldiginde kiitle merkezinin hiz1 ne olur? (b) kesikli konumda, disk
lizerindeki en alt noktanin hizi nedir?

(Diizgiin kiitle dagilimina sahip dairesel bir diskin merkezinden gegen cksene gore eylemsizlik momenti 7/2
MR?ifadesi ile verilir.)
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4. A disc of mass 250 kg and radius 2.00 m is rotating at 4.00 rad/s on a frictionless surface when an identical
non-rotating disc falls on top of the first. Because of friction between the disks they come to rotate at the same
rate in 0.01 s. (For a disc | = 2 MR?)

(a) What is the moment of inertia of each disc?

(b) What is the final angular speed of the two discs?

(c) What is the initial and final values of the total kinetic energy? Where does the lost kinetic energy go?
(d) What is the average torque acting on the dropped disc? What is the source of this torque?

(e) What is the average total torque acting on the system of the two discs?

Kiitlesi 250 kg ve yarigap: 2,00 m olan bir disk stirtlinmesiz bir ylizey {izerinde 4,00 rad/s siiratiyle
donmekte iken tam {istiine baslangigta dsnmeyen ozdes bir silindir diismiistiir. Iki disk arasindaki
strtlinmeden dolay1 0,01 s i¢inde her ikisi de ortak bir agisal siirate ulagirlar. (Disk i¢in eylemsizlik momenti
I =ZMR?)

2

(a) Her bir diskin eylemsizlik momenti nedir?

(b) Disklerin son agisal siiratleri nedir?

(c) Toplam kinetik enerjinin ilk ve son degerleri nedir? Kaybolan kinetik enerji nereye gider?
(d) Ilkinin tizerine diisen diske etki eden ortalama tork nedir? Bu torkun kaynagi nedir?

(e) 1ki diskten olusan sisteme etki eden toplam ortalama tork nedir?
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5. A 10 000-N shark is supported by a rope attached to a 4.00-m rod

that can pivot at the base. Assume that the cable is holding the system
in the position shown in figure. (Ignore the weight of the rod)
(a) Calculate the tension in the cable between the rod
and the wall,
(b) Find the horizontal force exerted on the base of the rod
(c) Find the vertical force exerted on the base of
the rod.

10 000 N agirligindaki képekbaligi bir kabloya asilmis ve 4.00 m

uzunlugundaki gubuk ile desteklenmektedir. Diregin alt ucu zeminde bir
mafsala (pivot) baglidir. Kablonun sistemi sekilde gosterildigi konumda
tuttugunu varsayarak, (Cubugun agirh@ini ihmal ediniz) 5
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a) Duvar ile direk arasindaki kablodaki gerilimi hesaplayimniz. 1 Cos(2 O")
b) Cubugun tabanina uygulanan yatay kuvveti hesaplayiniz. T X 2 )
¢) Cubugun tabanina uygulanan diisey kuvveti hesaplayiniz. T oY i C’lo )
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