AL ATAL A LA R BRolLlBE Y 'V“Y‘\IIS
Y

“wtuddant’s 1l aie; arntion 90 jmin LLETERE FTF PP
Closvpiograme .
o . SEt edeariiceniige e Mtadent 1D ninbaer
’ St of the wxmm vighloto CIILE2 wh DAy B by v U ok DIIRY < hes plolin e 10 gy nivy S gy
w/ Prhvaremg g When Wi Uoreg tiusimg 36 Vhen st @b ofs 1ok 1A Wl sgriten
iy el W v pivdin AW I SIS -
Signature of the examiner SCORE \J
MCQ ANSWER SHEET
AlB C|D AIBIC|D A|BICID
Qi (O|00|0 Q [O]0(0|0 Qi |O|O|0O|0O
@ |0]0|0[0 @ [0]0[0|O aiz_|0[0]0]0
@ (0/0]0[0 o |0/0|0]0 o7 |0]0/0]O
| 0|00 @ (0]/0]0]O Q4 |O]O]O/O
| @ [OG]|0 0[O0 onlojojojo] [ @3 [O[0[0/O
MULTI-CIHOICE QUESTIONS
Q1. Which of the following gives the correet unit of gas constant R?
(R8I Jlmol#‘ B.8.31) C. 8.31 J/mol D. 8.31 mol/)
Q2. What is the unit of angular momentum L of a rotation object?
A.N B. kg.m¥s’ C. kg.m’ @kg.m’ls ’
Q3. A stone is thrown straight up. In which situation s the vertical v ?
A. on the way up B/ at the top ’“’0
C. on the way back down D. none of the above
reased by a factor of four afler its engines are fired, whereas

Q4. The kinetic encrgy of a rockel is Inc
its total mass Is reduced by half throug

momentum changed?
A8 B.4 @ D. 22
pfi/s makes a head-on elastic collision with

Q5. A 2.0-kg object moving to the right with a specte
rest. The velocity of the 1,0-kg object after the collision is

a 1.0-kg object that is illilinll‘l
A. greater than 5 m/s3 B. less than S m/s. €. equal 10 5 m/s.

D. impossible to siy based on the information provided.
Q6. A cannon with mass M = 450 kg initially at rest shoots 6 kg shell with muzzie speed v = 450 wis,

As the shell leaves the barrel, the cannon is moved back a distance s = 45 cm. What is \he average

h the burning of fuel. By what factor is the magnitude of its

force put on the brake?
A. 17950N B. 18000 N ’ C. 17760 N D. V7850 N

Q7. When you toss a ball upward with a c®lain initial speed, It reaches a maximum height h after W
leaves your hand. If you throw the ball upward with double the initial speed, new maximum heygh e

ball reaches is
A W2 B. 8h . Ah‘ D. 2h



Q8. For the thermody nam e provoss, work is @

AL path tinction (Ham caa qua muh.)‘l. polnt fnetion Han ‘
C. depends on the staie. (ham tipng thal) D none of the mcmlm: k‘;m o
LN N

QO Two aylinders X and Y, at the same temperature, contain the sime quantiv p
pas. O linder X has three thmes the volume of eylinder YV, What can you mm:luz .“f R . -
the pases exert? e about the pressures

A. We can conclude nothing about the pressures.

B. The pressure in X is three times the pressure in Y,
C. Ihe pressure in N must be one-third the pressure
. The pressures in X and Y must be equal. in Y,

Q10. I the volume of an ideal gas is doubled while its temperature is quadrupled, does the pressure
Al

...............

A. remain the same

B. increase by a factor of' 2
C. decrease by a factor of 2

o ‘ D. decrease by a factor of 4
QI W\ Ml‘l.\ the n\;fmge Kinetic energy of a molecule of Helium (He) at a temperature of 300 187
A 2.07%10%7) B. 1.035x10). C.4.14x107") D.6.21x10%")

Q12. Calculate the average velocity of oxygen (02) molecules at room temperature (T=300 K)?

A. 499 avs B. 12.5 m/s C. 394.7 m/s D. 422.0 m/s (
Q13 An ideal ox)y gen gas drives a piston as it expands from 1.0 m? to 2.0 m’ at a constant ®Mmperature
of $50°C. 1€ mass of the gas in the piston is 1.20 kg, how much work does the gas do in displacing the
piston?

A.256.5Kk) B. 118.8. C.444.K) D.177.8k}
QI4. An engine does 15.0 kJ of work while rejecting 30.0 k! to the cold reservoir. What is the
efficiency of the engine?

A. 30.8% B. 50.0% C.33.3% g D. 66.7%
QIS M = 30.0 g of oxygen (02) is heated up from 27°C to 180°C through an isobaric process

(P=const). Find the change in entropy of the gas?
A 51L7IK B.5.57JK C.11.2 m’ D.321JK

WRITING SECTION
Problem 1. (a) The definition of (translational) momentum for a point mass and a system of point
masses. Derivation of the law of momentum conservation for an isolated system.
(b) An 18.0-g bullet moving at 550 m/s penetrates a tree trunk o a depth of 5.50 em.
(b1) Use work and energy considerations to find the average frictional force that stops the bullet.
(b2) Assuming the frictional force is constant, determine how much time elapses between the

moment the bullet enters the tree and the moment it stops moving.

Problem 2. A cylinder of volume 0.30 m® contains 10.0 mol of helium gas (He, with the molar mas W
= 4 g/mol) at temperature 20.0°C. Assume helium behaves as an ideal gas.
(a) Calculate the pressure P, and the internal energy U of the gas.

Suppose the gas expands at constant pressure (0 a volume of 1.0m’.
(b) How much work is done on the gas?
(c) What is the temperature of the gas at the new volume?
(d) Find the internal energy of the gas when its volume is 1.0 m. |
(e) Compute , the thermal energy transfer. State whether or not {he gos \oses of gains T2t

1 the surroundings,
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MULTI-CHOICE QUESTIONS

Q1. Which of the followjpg gives the correct unit of Boltzmann constant ks?

A. 8.31 J/mol. B.8311J C.831JK D. 8.31 mol/J

Q2. What is the unit of angular momentum of a rotating object
A.N B. kg.m?¥s? C. kg.m? D. kg.mi}

Q3. What is the average kinetic energy of a molecule of carbonic (CO») at a temperature of 300 K?
A. 12.42x107") B. 1.035%10%}, C.4.14x107" ) D.6.21x102" )

Q4. Calculate the everage velocity of nitrog 2) molecules at room temperature (T=300 K)?
A.49.9 m/s B. 422.0 m’ C.394.7 m/s D. 133 m/s

QS. If two particles have equal kinetic energies, are their momenta equal?

A. yes, always. B. no, never.

C. yes, if both their masses and directions ofmotion are the same
D. yes, as long as their masses are equa

Q6. A ball is thrown straight up in the air. For which situation are both the instantaneous velocity
and the acceleration zero?

A. on the way up B. at the top of the flight path

C. halfway up and halfway down D. none of these(
Q7. An ideal oxygen gas drives a piston as it expands from 1.0 m® to 2.0 m® at a constant temperat

of 550 °C. If mass of the gas in the piston is 1.20 kg, how much work does the gas do in displacing
piston?

A. 444.K) B. 1778 k@™  C.2565 K D. 1188 kJ

Q8. An engine does 20.0 kJ of work while rejecting the heat of 45.0 kJ to the cold reservoir. W}
the efficiency of the engine?

A. 44.4% B. 55.6% C.30.8% ’ D. 69.2%



Q9. »m
Find the
\l;\k !:m'\gc in entropy of the gas?
A.B ¢k slides down a frictiontess incline, which of the following statements is true?
B llmh s speed and acceleration increase.
C. l,'tsuh its spccd and acceleration decrease.
. Speed increases and its acceleration decreases

D. It i
QI1. Two C:I:"::cd Increases and its acceleration remains cons
) €rs A and B at the same temperature contain the same gquantity of the same kind of

gas. Cyli 3
ylinder A has three times the volume of cylinder B. What can you conclude about the pressures

- 2 .
V& of nitrogen (N3) i« heared op from 27°C 10 150°C through an wovoelumetrie process.

the gases exert?
g- We can conclude nothing about the pressures.
- The pressure in A must be one-third the pressure in Il

C. The pressures in A and B must be equal.

P "Dl; The pressure in A is three times the pressure in B,
- T 'the volume of an ideal gas is doubled while its temperature is quadrupled, does the pressure

A. increase by a factor of gl B. decrease by a factor of 2
D. decrease by a factor of 4

C. remain the same
Q13. The kinetic energy of a rocket is increased by a factor of eight after its engines are fired, whereas

its total mass is reduced by half through the burning of fuel. By what factor is the magnitude of its

momentum changed?
C.4 D.8

A. 16 B.2
Q14. A 2.0-kg object moving to the right with a speed of 5.0 m/s makes a head-on elastic collision

with a 1.0-kg object that is initi at rest. The velocity of the 1.0-kg object after the collision is
A. greater than 5 m/s! B. less than 5 m/s. C. equal to 5 m/s.

D. impossible to say based on the information provided.
Q15. A ball is thrown downward from the top of a 40.0 m tower With an initial speed of 12.0 m/s.

Assuming negligible air resistance, what is the speed of the ball just before hitting the ground? g=9 8\
A.28 m/s B. 784 m/s D. 3047 ms
WRITING SECTION

Problem 1. (a) The definition of (translational) momentum for a point mass and a system of po

masses. Derivation of the law of momentum conservation for an isolated system.

(b) A 7.80-g bullet moving at 575 m/s penetrates a tree trunk to a depth of 5.50 cm.
(b1) Use work and energy considerations to find the average frictional force that stops the

(b2) Assuming the frictional force is constant, determine how much time elapses betwe:

moment the bullet enters the tree and the moment it stops moving.
Problem 2. A cylinder of volume 0.30 m? contains 10.0 mol of helium gas (He, with the molz
= 4 g/mol) at temperature 20.0°C. Assume helium behaves as an ideal gas.

(a) Calculate the pressure P and the internal energy U of the gas.
Suppose the gas expands at constant pressure to a volume of 1.0 m®.

(b) How much work is done on the gas?

(c) What is the temperature of the gas at the new volume?

(d) Find the internal energy of the gas when its volume is 1.0 m’.

(¢) Compute Q, the thermal energy transfer. State whether or not the gas loses

m/s?
C.56 m/s

to/from the surroundings.



