EXAM 1 | PHYS 103 Spring 2013 A
Xe
‘ SECTION

As a student at NJIT I , will conduct myself in a professional manner
and will comply with the provisions of the NJIT Academic Honor Code. I also understand that I must subscribe
to the following pledge on major work submitted for credit as described in the NJIT Academic Honor Code:

On my honor, I pledge that I have not violated the provisions of the NJIT Academic Honor Code.

NAME:

Answer each question on the Scantron card using #2 pencil. Also circle your answers on the question papers.
SHOW HOW YOU GOT YOUR ANSWERS ON THE EXAM SHEETS. Use the back if necessary.

1. When an artery gets a constricted region due to plaque, how does the pressure in this region compare to the pressure
in an unconstricted region adjacent? *
\D\ ‘U,L?V\ = P1 +‘/a'. ?\l;

a. Since this is a closed system, the pressure is the same in both regions.
b. In the constricted region the blood moves at a higher speed than in the unconstricted W/ f A\ =V ﬂz
region resulting in an increased pressure.
@In the constricted region the blood moves at a higher speed than in the unconstricted ~~ $ well Ao (or\se |4

region resulting in a decreased pressure.
d. In the constricted region the blood moves at a lower speed than in the unconstricted \l/
region resulting in an increased pressure. _ Sl P

2. A stonecutter’s chisel has an edge area of 0.50 cm”. If the chisel is struck with a force of 45 N, what is the pressure
exerted on the stone?

a.9 000 Pa

b. 90 000 Pa _ _L_X_g__f_\’__,_,_.__

¢. 450 000 Pa _ % = Y

(@900 000 Pa 0-SoGet X\ o CN
6. 72 000 Pa

3. A uniform pressure of 7.0 x 10° N/m’ is applied to all six sides of a copper cube. What is the percentage change in
volume of the cube? (for copper, B = 14 x 10'° N/m?) N\

a.2.4x107%%

b.0.4x 107% h? i,@%

c.8.4x107%

ks L owt R )
(€95 x10°% W00 T A WO
R‘ ’/O Q/\‘\R‘\Se

4. When water freezes, it expands about nine percent. What would be the pressure increase inside your automobile
engine block if the water in there froze? (The bulk modulus of ice is 2.0 x 10° Pa, and 1 atm = 1.0 x 10’ Pa.)

a. 18 atm
b. 270 atm

- 1080 atm k= ’Qb\)
d)1800 atm

e. 2700 atm _ Ao o . KO‘QG“ & AN @\

- 3% e

g
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5. The water behind Grand Coulee Dam is 1200 m wide and 150 m deep. Find the approximately hydrostatic force on
the back of the dam (Hmt the total force = average pressure x area)

?\s\ 6AN = Lot oS P -t

b. 88>;1"‘°N ‘
@132 410°N (P 9N =
d. 18.0x 10"°N

S
e.3.5x 10" N PCN(’ ’J.;_&P\ W) = Bk ™ \Sum}
Teve » Peve b= Bv XSS Jpa¥ (o *

6. A block of wood has density 0.50 g/cm® and mass 1 500 g. It floats in a contamer of oil (the oil’s density is 0.75
g/cm’). What volume of oil does the wood displace?

a. 3 000 cm’® , — ™oty of Loosk
(622 000 e’ Wl ?u\\ -

| . 1500 cm’
- 3.10002213 Vol = @2 = Looocmg
e. 500 cm’ 0 'T,LSX(}\

7. An ideal fluid, of density 0.85 x 10° kg/m’, flows at 0.25 kg/s through a pipe of radius 0.010 m. What is the fluid
speed? G = N’
s Qov ¥y
« VRSN WY ¥ o€ \\¢
a. 0.85 m/s — S
b. 1.3 m/s

ot X
c.3.0m/s \S/ . - 0.15 \% ¥® __l___
Ve K Dk P‘ Q

d. 0.94 m/s 2
e. 174 m/s 055 YW Ksha>\ T (0.000m)

= 0.4 ™s
~ 8 Water (density = 1 x 10° kg/m®) flows at 10 m/s through a pipe with radius 0.030 m. The pipe goes up to the second
floor of the building, 2.0 m higher, and the pressure remains unchanged. What is the radius of the pipe on the second

floor? | i
2.0.046 m /?\/'\')' PV » '3%\\ :/QL/(\'%?VL + ?c&\n’

.034m
C.0.015m ‘.L W = Yo Vo *Cl\‘
d.0.012 m ﬂ _1@?13,3
e. 0.058 m 1_, - m’-*
BNVW=bve ety =1h Ve = fa= V‘\Q =0 03T
9, The Earth 1ntercepts 1.27 x10"7 W of radiant energy from the Sun. Suppose the Earth, of volume

1.08 x10* m*, was composed of water. How long would it take for the Earth at 0°C to reach 100°C, if none of
the energy was radiated or reflected back out into space? Cuarer = 1.00 cal/ g °C = 4186 J/ kg °C

a. 269y _ N \
b. 113y &J‘\C: \ % @
c. 2.69x10%y V= /.IQ T 12\ 6 O —
e 269x10y = W= = P—m\l s
© = 356XV S

356 e S /s Noys & e b £ 3 sAN B

Lol el e + {\aoo \<5/m )@ gry)rsom)

W
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10. At 20°C an aluminum ring has an inner diameter of 5.000 cm, and a brass rod has a diameter of 5.050 cm. Keeping
the brass rod at 20°C, Wthh of the following temperatures of the ring will allow the ring to just slip over the brass
rod? (01 = 2.4 x 107 /C°, Qlorass = 1.9 x 107/C°)

a. 111°C
b. 236°C A W o P T
c. 384°C
@u37°C DY =
e. 637°C By = "o
= A\\#F

NV ="Te + sV =
11. How many atoms are present in a sample of pure iron with a mass of 300 g?
(The atomic mass of iron = 56 and N = 6.02 x 1023)”

Corae 30 (\m\%&“mw S

c. 1.6 x 10% -
®?§X 11(())22;‘ = 32 X\Dw\ cé\wﬁ
e. 1./ X

12. A helium-filled weather balloon has a 0.90 m radius at liftoff where air pressure is 1.0 atm and the temperature is
298 K. When airborne, the temperature is 210 K, and its radius expands to 3.0 m. What is the pressure at the airborne

location? \)\jz ART o R = Ce
a. 0.50 atm R)‘\I\ ?q}’z.
b. 0.013 atm
(£0.019 atm ml s

d. 0.38 atm kj>)
e. 0.21 atm ' ? \)'s \0\4 -
Q’\ oz | = OO Y
13. A 3.00-g lead bullet is traveling at a speed of 240 m/s when it embeds in a wood post. If we assume that half of

the resultant heat energy generated remains with the bullet, what is the increase in temperature of the embedded
bullet? (specific heat of lead = 0.030 5 kecal/kg-°C, 1 kcal = 4 186 J)

(@1i3°c o5 O 7(\1\ . <7<th

b. 137°C

3 gigzg : W= 015)’1 - %\_Li/%‘\\
. 520°C - T T Q:@Bﬁ &u&[kn ’q KAKE T e,
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14. A puddle holds 150 g of water. If 0.50 g of water evaporates from the surface, what is the approximate temperature
change of the remaining water? (L, = 540 cal/g) cyuer = 1.00 cal/g-°C = 4186 J/kg-°C

a.+1.8C° O ser S‘is\@“\
@©)-18¢ L (0 s’\&“@ ) =270 cd-
o +0.18 C° &= = X
d.-0.18 C° “@Vopeor c; Puo T — e
e.0C° C Qe T NT = W«\D‘-
| sy e Q‘\”““\C | :
3¢ 4 = ~fc
WU = T —°~s\ &g ¢

15. A windowpane is half a centimeter thick and has an area of 1.0 m*. The témperaturé differencé between the inside
and outside surfaces of the pane is 15° C. What is the rate of heat flow through this window? (Thermal conductivity for
glass is 0.84 J/s:m-°C.)

a. 50 000 J/s \’\§
D 2500 Js W A
c. 1300 J/s Y %_k g =0 S\\( \ oS i\bﬂ_
d. 630 J/s Lo n*
e. 330J/s
250073 )g

16. A 100-kg student eats a 200-Calorie doughnut. To “burn it off”, he decides to climb the steps of a tall building. How
high (in m) would he have to climb to expend an equivalent amount of work? (1 food Calorie = 10’ calories.)

a. 273
b 623 N G,/‘
Q(;j ;‘éﬁ Q, 2;;2;6@@ ¥ \OOOC‘/‘_»L N {RYya
e, 8400 -

—_ ~d é\
= ™
= c(} QLo

2o & 2 Tewar
m

_gsa™m
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Bonus

NAME: SECTION

As a student at NJIT I , will conduct myself in a professional manner
and will comply with the provisions of the NJIT Academic Honor Code. I also understand that I must subscribe
to the following pledge on major work submitted for credit as described in the NJIT Academic Honor Code:

On my honor, I pledge that I have not violated the provisions of the NJIT Academic Honor Code.

Answer each question on the Scantron card using #2 pencil. Also circle your answers on the question papers.
SHOW HOW YOU GOT YOUR ANSWERS ON THE EXAM SHEETS. Use the back if necessary.

1. (2 pts) The solar constant is the power received from the sun per unit area perpendicular to the sun’s rays as
the average distance between the earth and sun (1.5 x 10" m). The value of the solar constant at the upper
atmosphere of the earth is 1.35 kW/m? (radius of sun is 6.96 x 10%). What is the temperature at the surface of
the sufy (e=emissivity=1)?

\\
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Equation Sheet

F F L-L

w =1000 kg/m’ Pressure = p =— = — =Y 0 = pgh;
p g/ ressure = p A o " o T Pr = Pg
F/A =Y (L-Lo)/Lg F/A =S (L-Lo)/Ly AP =-B (V-Vp)/V,
1 atm = 1.013 x10° Pa, Fp=pgV A = A, Av -volume flow rate,
2=9.8 m/s
Mass flow rate = Avp
p1 + 1/2pv + pghy = p, + 1/2pv,” + pgh, flow in horizontal pipe: p; + 1/2pvi*> = p, + 1/2pv5°
TCC) = % [TCF) - 32]; TCF) = .2_ TEC) + 32; T(K) =[T(C) +273] ATr=1.8 AT

L- Lo =0 Lo (T-To); A- Ao =20 Ao (T-To); V- V() = B Vo (T—To) V- Vo =30 Vo (T-To)

6 =Yo (T-To) p= —3—; Agre=m*  1m=100cm Veups = @ Vsphere =g-nR3
Vg = 'L Im =100 cm 1kg=1000¢g
Kinetic Energy of moving object = % m v*
Potential Energy near surface of earth = mgh, g=9.8 m/s
1, -T I -T
e_ 7 [ — Q._ e — R=L/k e._ ecA(T! - T o =5.67x10® W/m’K*
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