Heat (1)
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A picce of metal with 2 mass of 1.50 kilograms, specific

' -~ heat of 200 J/kg- C", and initial temperature of 100" C . A sample of an ideal gas is in a tank of constant
is dropped into an insulated jar that contains liquid with -volume. The sample absorbs heat energv so that
a mass of 3.00 kilograms, specific heat of 1,000 J/kg Mo 5,)‘ its temperature changes from 300 K to 600 K
and m:;al temperature of 0 C. Th? piece of metal is If ¢, is the average speed of the gas molecule‘s
;f)r.ngv Ncagt;;; : :;c:fr;_g; atrw"‘hnch lime rl(S tcmhperalure is before the absorption of heat and . is their
C. t 2 s of heat transfer to the air or to average speed afi 3 ion of
the insulated jar. is llic.rnli!c))eevdar."»:c; the sbsorption of heat. what
The temperature of the liquid after the metal i '
19 removedis 9 ¢ metalis ‘A 3
(A) 0°C : (B
(B) 4C H
(C) 80 C N . ‘
© 2c (C) \2
(E) 20°C ’ (D), 2
- The average rate at which heat is transferred while (E) 4
2-) " the piece of metal is in the liquid is
(A) 4,000 J/s
(B) 4.800J/s
(C) 6,000 J/s
(D) 9.600 J/s
! ‘E) 16,000 J/s

| .
‘). In a certain process. 400 J of heat is added (o a
system and the system simultaneously does 100 J
of work. The change in internal energy of the

3) [fthe gasin a container a j
("W ) has_ 125 joules of work 'do::o;:sitz.?n{io:'\?nﬁo?:? Ny ystem s

7 . 50 joules of work, what is the increase in the intemal
energy of the gas? cma (A1 S04 ‘v
A) 1001 (B) 400)
& tCy 3001J
gkt ‘ M) ~100J
(D) 40 (Ey -300)
(E) 450

~ An ice cube of mass m and specific heat ¢; is

’1'4) :nilially at temperature 7). where 7, < 273 K
Af L is the lat i o |
specific h:atao?'n\lv:[i?-[igr CfUSIO;: of water. and the 7‘) The absolute temperaiure of a sample of monatomic S
required to convert the jc e“c't.xbeo:z :’v’a“t‘:h energy is idea) gas is doubled at constant volume. What effect.
er at iemper- i i i
atre T,. where 273 K < T, < 373 K per ::' :r;);. r::]is ;Pngsargve on the pressure and density of
(AY m[ci(213 = T)) + L + ¢, (373 - Ty)) Pressure Density
(B m{ci(273 = Ti) + L + ¢, (Ts - 273)) (A) Remains the same  Remains the same
€) &7 (B) Remains the same Doubles
V6213 = T,) + e (Ty - 273) (C) Doubles Remains the same
- (D) Doubles Is multiplied by a
Dy mL + ¢ (T, = T)) faclor‘:)f‘t ’

P ew + ¢ (E) Is multiplied by a Doubles
(E) mL + ( 2 )(T3 =T factor of 4



. A gas with a fixed number of molecules does 32 J
5 ) of work on its surroundings, and 16 J of heat are
transferred from the gas to the surroundings. What
happens to the intemal energy of the gas?

(A) It decreases by-48 J.
(B) Itdecreases by 16J.
(C) It remains the same.
(D) It increases by 16J.
(B) Itincreases by 48J.
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.In time #, an amount of heat Q flows through
‘1) the solid door of area A and thickness d
represented above. The temperatures on each
side of the doorare T, and T}, respectively.
Which of the following changes would be
certain to decrease Q 7

(A) Increasing A only

(B) Decreasing d only

(C) Increasing d and T, - T, only
(D) Decreasing A and T, - T, only
(B) Increasingd, A, and T, - T

. Which of the following will occur if the average

speed of the gas molecules in a closed rigid
container is increased?

(A) The density of the gas will decrease.

(B) The density of the gas will increase.

(C) The pressure of the gas will increase,
(D) The pressure of the gas will decrease.
(E) The temperature of the gas will decrease,

10)

| ,) another state with a different pressure, volume,
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An ideal gas may be taken from one state to

and temperature along several different paths.
Quantities that will always be the same for this
process, regardless of which path is taken, include
which of the following? :

I. The change in‘internal energy of the gas
1. The heat exchanged between the gas and its
surroundings
III. The work done by the gas

(A) Ionly

(B) I only

(C) 1 and III only
(D) I and I only
@ LOandII .

- Two blocks of steel, the first of mass 1 kg and the
second of mass 2 kg, are in thermal equilibrium
with a third block of dluminum of mass 2 kg that
has a temperature of 400 K. What are the respec-
tive temperatures of the first and second stee]
blocks? ' '

(A) 400K and 200K
(B) 200 K and 400 K
(C) 400K and 400K
(D) 800 K and 400 K
(B) None of the above

™

& . Which of the following statements is NOT a correct
3) assumption of the classical model of an ideal gas?

(A) The molecules are in-random motion.

(B) The volume of the molecules is negligible com-
pared with the volume occupied by the gas.

(C) The molecules obey Newton's laws of motion.

(D) The collisions between molecules are inelastic.

(E) The only appreciable forces on the molecules
are those that occur during collisions.



