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EXAM 2 PHYS 103 Spring 2013 A
NAME: SECTION
As a student at NJIT 1 , will conduct myself in a professicnal manner

and will comply with the provisions of the NJIT Academic Honor Code. I also understand that T 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.

I.

4.

During an isobaric BSSCGSS which one of the following does not change?
(‘o C\SSQO
a. volume

b. temperature
internal energy

dypressure

¢. density

What is the work done on the gas as it expands from pressure P and
volume ¥ to pressure P, and volume 7, along the indicated straight
line?
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A cylinder containing an ideal gas has a volume of 2.0 m’ and a pressure of 1.0 x 10° Pa at a temperature of 300 K.
The cylinder is placed against a metal block that is maintained at 900 K and the gas expands as the pressure remains
constant until the temperature of the gas reaches 900 K The change in internal energy of the gas is +6.0 x 10° J.

How much heat did the gas absorb?
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If a heat engine has an éfﬁciency of 30% and its power output is 600 WTwhat j

combustion phase?

a. 1800 W
b. 2 400 W
@ P 000 W
/3 000 W

d. 5000 W
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5. A gasoline engine with an efficiency of 30.0% operates between a high temperature 7| and a low temperature 7, =
320 K. If this engine operates with Carnot efficiency, what is the high-side temperature 7,?

a. 1070K

b. 868 K o= - Toufry,
614K _
457K 5.20 = = ’Y\'/Tﬁ 20
e. 157K ' . = e =
oF U W o3 o+

= WS+ ¥
6. A 0.20-kg object is attached to a spring with spring constant £ = 10 N/m and moves with simple harmonic motion
over a horizontal frictionless surface. At the instant that it is displaced from equilibrium by —0.050 m, what is its

acceleration?
a. 1 000 m/s? :
b. 40 m/s* F= ~ RN
¢. 0.1 m/s® o = )(L:A -
@25 mis’ N Sk = \0 N e k_o\og-cmﬁ = 2.5™(§
e.1.5 m/s o= =MH@A = —__G;}:

7. A tiny spring, with a spring constant of 1.20 N/m, wiil be stretched to what displacement by a 0.005 0-N force?

a4 4.2 mm

c. 7.2 mm Y F"' ’)Q:I\ 0 Ogs _ Q&OU(I. =) O, N
d. 9.4 mm \V/)b\ -

e. 3.4 mm

8. A 0.20-kg object is oscillating on a spring with a spring constant of £ = 15 N/m. What is the potential energy of the
system when the object displacement is 0,040 m, exactly half the maximum amplitude?

a. Zero 9. o OU/’J
b. 0.006 0.J N BN = N (NS (60% = 0

(% 0.012]) \}‘ = /'L%?‘ﬁ 11,(, IS

d.2.51]

e. 1.5]

9. A mass of 0.40 kg, hanging from a spring with a spring constant of 80 N/m, is set into an up-and-down simple
harmonic motion. What is the speed of the mass when moving through a point at 0.05 m displacement? The starting
displacement of the mass is 0.10 m from its equilibrivm position.

s NP =N C

c. 1.7 m/s

@homs
e. 0.5 m/s ‘_\ m = \- ’L"—‘“\S
- o
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10. Suppose a 0.30-kg mass on a spring-loaded gun that has been compressed 0.10 m has elastic potential energy of
1.0 J. How high above the spring's equilibrium point can the gun fire the mass if the gun is fired straight up?

a,0.10 m E = T4 Gy -pl“\dwﬂ\

b.0.34 m k\‘}@\ \// ma\%&-\/ M%ﬁ/
1

@©0.24m
Lpar = o

d10m ‘m
~
\ol= ('*\ﬁ\‘\l \\L" o = 0-3Y™M

) @ﬂ@"‘)

11. The position of a 0.64-kg mass undergoing simple harmonic motion is given by
x=(0.160 m) cos (nt/16). What is the maximum net force on the mass as it oscillates?

3.9><10'_33N .
o 13X 10°N T o Aot Gueors U K
d. 63N ek -
¢.5.6N = O(;\'\ LW‘Q 0'\Q ;0.@03?
= 2.9Yts 7N
— gﬁm

12, By What factor should the length of a simple pendulum be changed if the period of vibration were to be tripled?
a. 1/9

= 2 A
b. 0.33 T= W\
c. 3.0

‘90

e 5.0

: = syt .
13. Bats can detect small objects such as insects that are of a size approximately that of one wavelength. If bats emit a

* chirp at a frequency of 60 kHz, and the speed of sound waves in air is 330 m/s, what is the smallest size insect they
can detect?

a. 1.5 mm ‘

b. 3.5 mm &] = N(’ :

(c).5 mm S L 3
d. 7.5 mm - \’/_?__ w - §.She O
e. 8.5 mm _ PN - = =

60000 _ g S
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14. A wave is traveling in a string at 60 m/s. When the tension is then increased 20%, what will be the resulting wave -
speed?

a. also 60 m/s

66 m/ ' ~
@72 mis Ve; "%\ -\(1,:: ﬁ/}w 721/% =120
d. 55 m/s (
e. 35 m/s T”/’f |
_ y -
\J\ﬁ\ = 60‘*“3§ w20
~ 66 s

15. The lower A on a plano has a frequency of 27.5 Hz. If the tension in the 2.0-m- long strmg is 304 N and one-half
wavelength occupies the string, what is the mass of the string?

a. 100g '- L=2.0M \ go'?”
b.25g £ ;z,@.ﬁ/;\ '

Nz = s L™

37 =2z o - o3
(d)50g . : - ,L\'b g
d4lg 1 ey A A

| s /N
N F T A :
e o . o .
N s We g o°LT o0 T
}J\e g m\': _—:"'Pl — T
w\L L uef
16. A sound wave in air has a frequency of 500 Hz and a wavelength of 0.68 m, What is the approximate air
temperature? _ :
a. -16°C | - - o

 b.0°C | |
_,_@‘ISoc - o0 @3 ,
ngog : %\ - > @_ = O,G% aLmS[—S \/@ _:“5'5‘ ml3 ’xf .

240 = 3
- ”5“\0-* = %‘*’S_
-:_';a_ . 1" L2 g_cg%\'-
.;_,\O
_ @ {1“ |
. °C
2?3 = \S
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Bonus Question (1 pt)

A taunt clothes line has length L and mass M. A transverse pulse is produced by plucking one end of the
clothes line. If the pulse makes n round trips (to far end and back) along the line in T, seconds. (a) write down

--an expression for the speed-of the pulse-in terms of n, L and T-and (b) find the tension-T-(or F)-in terms-of the- - - -

same variables.
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EXAM 2 PHYS 103 Spring 2013
Equation Sheet
T(C)= 3 ITCF) - 3215 TCH=3 TC0+3%  TE=TCO+2B  p=3i  Aume=
Im=100cm  Vap=2"  Vier =%nR3 Veu=nrL im=100cm  1kg=1000g
Heat: Q=me(T-Ty), Q=mLy, L -Iatentheat heat lost = heat gained
Crater = 4186 ‘L ; Le=335x105 L ; Ciee = 2100 ‘i}
k¥ C - kg kg’ C
Q=kai=Tz, 0=ka1="2¢ potx Qoeoamt-Ts & = 5.67x10°° W/m*K*
L TR; t
. w T,
Thermodynamics: AU=AQ+ W W=PAY Qn=W+Q, e= Q— e=1—- T
' h h
COP = Q COP = Te
Harmonic Motion
_ . -
X =Acos{®t) v=-w Asin{wt) o=2tf o=-~ ~~F=-kx period: Tging= 27 K H
1
Tpend= Zn\/: f= T Vo =A@ E=%mv+%kxY; Us=Y%kx’
- 1/2 ; V=0 (AZ xZ)UZ
F
E= Y% m(vy) waves: v=Af linear mass p = m v= \/:
L u
T | v 2L |
standing waves on string : 1,2, 3 f=—n =—
2L n
Sound: _
m T Y I
ol T \fp o ﬂ"lolog(IJ
. Q




