MAKINA MUHENDISLiGINE GiRiS DERSI

SORULAR ve COZUMLERI:

1-Bir Amerikan galonu 0.1337 ft* degerine denktir. 1 ftise, 0.3048 m degerine ve 1000 litre

(L) 1 m*® degerine denktir. Bu tanimlar kullanarak galon ve litre arasindaki déndsim
faktorind bulunuz.

1 gal =0.1337 ft*
1 ft=0.3048 m
1000 L =1m?
Convert gal to L using those factors:

3
I gal = (0.1337 ft3{0.3048 %} (1000 %) ~3.785L
m

1 gal =3.785 L

2a-Yeni ise giren bir muhendis ilk urun geligtirme toplantisi igin ge¢ kalmistir ve aracindan
clkarak 8 mph hiz kosmaya baslamistir. Sabah saat tam olarak 07:58 olup, toplanti
08:00’de baglayacaktir. Toplanti yeri 500 yd uzaktadir. Bu muhendis toplantiya yetisebilir
mi? Yetigebilirse toplantiya ne kadar erken varir? Yetisemezse, ne kadar geg kalir?

First find out how many feet she must run using 3 ft = 1 yd.

500 yd 31 = 1500 ft
yd
Next use the length conversion factor to find how fast she is running in
fi/s.
1 mi=5280 ft
SE[SEHI}T—I,][ . ]: il
hr mi 3600 s 5
Next find out how long it will take her to run 1500 ft using the relationship (time x velocity
= distance).
time = Lol :: =1279s
11.73—
S

Since it will take her 127.9 seconds to run the distance and she only has 120 seconds, she
will not make the meeting on time and will be 7.9 seconds late.

2b-Yeni ise giren bir muhendis ilk Urtin gelistirme toplantisi i¢in ge¢ kalmistir ve aracindan
¢ikarak 13 km/h hiz kosmaya baslamistir. Sabah saat tam olarak 07:58 olup, toplanti
08:00’de baglayacaktir. Toplanti yeri 460 m uzaktadir. Bu muhendis toplantiya yetisebilir
mi? Yetisebilirse toplantiya ne kadar erken varir? Yetisemezse, ne kadar ge¢ kalir?



1 km = 1000 m

km m 1 h m
v =(1357) (10002) (35557) = 3611 %

Next find out how long it will take her to run 460 m using the relationship (time x velocity
= distance).

460 m
3.611%

t =1274s

Since it will take her 127.4 seconds to run the distance and she only has 120 seconds, she
will not make the meeting on time and will be 7.4 seconds late.

3-Bir otomobilin bir lastiginin ylzeyinde “44 psi degerinin Uzerinde sisirmeyin” uyarisi
bulunmaktadir ve psi, “pound/inch? (Ib/in?)" ifadesinin kisaltmasi olan basing¢ birimidir.

Lastik igin belirlenen maksimum basinci (a) USCS birimi olan Ib/ft*> (psf) ve (b) SI birimi
olan kPa olarak ifade ediniz.

(a) Convert the area measure from in. to fi:
(442][12ﬁ] = 63362
in- ft ft~

|ﬂ,336 psf where the abbreviation psf stands for p(‘.-unds—per—square—fbm.|

(b) Use a conversion factor and the SI prefix
[44 b J[ﬁ,ﬂ?ﬁ E] =3.034 x10° Pa = 303.4 kPa
in’ psi

303.4 kP:

4-Makina muhendisliginde 1s1 transferi ve taginim sureglerini analiz etmekte Prandtl sayisi
(Pr) kullanilir. Bu sayinin denklemi Pr = (u ¢, / k) olarak verilir. y; dinamik viskozite, cp;

6zgul 1s1 ve k; 1s1 iletim katsayisidir. Verilen G¢ katsayinin birimlerini SI birimi olarak yaziniz
ve Pr sayisinin boyutsuz oldugunu gosteriniz.

Let [Pr] denote the units for Prandtl number. In the SI, a unit for viscosity is N - s/m*
the units for thermal conductivity are W/(m - °C). Apply the
principle of dimensional consistency and the definition of watt
[Pr]: {]-;J_-'[kg-“C}IN ~5;_.-"'m:} _kI:N-s:m-°C_ kI-N ‘g
[W/(m-°C)| W.kg-°C-m’ W-kg-m-s

G-

which has no units but does contain a dimensionless factor of 1000 because of the "kilo"
prefix.




5a-670 N agirligindaki bir kisi, 45° egimli ve 5 m uzunlugundaki bir yolda asagidan yukari
dogru hareket ediyor. Bu kisinin potansiyel enerjisindeki degisimi Sl birimleri altinda
hesaplayiniz.

First determine the change in vertical height the rider experiences from the bottom to the
top of the uphill portion of the slide. Assume a simple triangular representation of the uphill
portion of the slide. Also, the mass of the rider is determined using gravitational
acceleration. Then, the change in potential energy can be calculated.

Solution:
Determine the change in vertical height the rider experiences.

Ah

Ah =sin(45°) (5 m) = 3.54 m
Ah =sin(45°)(15 ft)= 10.6 ft

Calculate the mass using gravitational acceleration:

_w_ 610N _
W= 2= —9.815 = 68.30 kg

Calculate the change in potential energy:

m kgem
mgAh = (68.30 kg) (9.81 —2) (3.54 m) = 2371.9 —— (m) =23719Nem
S S
=12154.71]
Discussion:

This represents the amount of energy to propel the rider up the slide. The actual amount of
energy needed would be higher as there would be energy losses in the system, including
friction between the rider and the slide. To get a sense for the amount of energy this is,
approximately one joule of energy is required to lift an apple a vertical distance of one
meter.

5b-150 Ib agirhdindaki bir kisi, 45° egimli ve 15 ft uzunlugundaki bir yolda asagidan yukari
dogru hareket ediyor. Bu kiginin potansiyel enerjisindeki degisimi USCS birimleri altinda
hesaplayiniz.

mgh = (W / g)(g)(Ah) = WAh = (150 Ib) (10.6 ft) = 1590 ft-lbf
6-Yalnizca birim analizi kullanarak m (kg) kutlesindeki bir arabanin duragan halden V (m/s)

hizina, t (s) zaman araliginda ivmelenmesi icin gerekli gicln, kitle ve hizin karesi ile
orantili ve zaman aralidi ile ters orantili oldugunu gosteriniz.



Assumptions The car is initially at rest.

Analysis The power needed for acceleration depends on the mass, velocity change, and time interval. Also, the unit of
power W is watt, W, which is equivalent to

W = J/s = N-mvs = (kg-m/s?)m/s = kg-m?/s’
Therefore, the independent quantities should be arranged such that we end up with the unit kg-m?¥s® for power. Putting the
given information into perspective, we have

W [ kg-m%s’] is a function of m [kg], V [m/s], and ¢ [s]
390

It is obvious that the only way to end up with the unit “kg-m?/s
velocity and divide by time. Therefore, the desired relation is

for power 1s to multiply mass with the square of the

W is proportional to mV? /¢
or

W=CmV?/t

where ('is the dimensionless constant of proportionality (whose value is %% in this case).

Discussion Note that this approach cannot determine the numerical value of the dimensionless numbers involved.



