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7. 31
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1. òü{.��ç�Y��φ�§�Ã?Ù{Ä§Kφ´

ÄÒ´ÙÐ� º ��oºq§ü{���Ý´Ä´
��Ä��ªÇº

2. 5.1! ? Ø K10: ü � Ó ª Ç p � R � � � �
Äx = A1 cos(ωt + φ1),y = A2 cos(ωt + φ2)§ÙÜ
�Ä�;,�UÑy��«�/�ueL¥§Á3L
¥��SW�A1,A2§ �'X£A1 6= 0,A2 6= 0¤±
9£φ2 − φ1¤�����"

Ü�Ä¥à¤x�ã/ A1§A2 �'X φ2 − φ1 ���
��ã
�
�¶­Üux¶½y¶�ý�
�¶Ø²1ux¶½y¶�ý�
m^��½ý� –
�^��½ý� –

3. ® � � � � Ä � L � ª � x = 0.002 cos(8πt +
π/4) (SI), ¦	ªÇ ω §ªÇ υ §±Ï T§�Ì A Ú
Ð �φ " ¿xÑµ

(1) �Ì¥þã;

(2) x − t­�

4. î�¡þ!�1wU/+¥k·þ�NXã¤«§�
N�o�Ý�L§¦�¡þe��åÏ�gd�Äª
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5. �5Å3x�¥DÂ�§����5w§§��ÄÄ
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¥DÂ§,x���l�� £?£�²ï ��L
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¾u = 1.00m/s

7. ��Å��λ�²¡{�Å÷x¶���DÂ§®�
3x = λ/2?�ÄL�ª� ξ = A cos ωt§

£1¤¦T²¡{�Å�Å¼ê¶

£2¤ e 3 Å � þx = L(L > λ/2) ? � � �
� ¡ §ρ1v1 < ρ2v2Zasdsa§ � � � Å � � Ì
�A′,¦��Å�Å¼ ê(�Nã)"

-
xO L

ρ1v1 ρ2v2

��¡

8. Ñ��ªÇ�250.0Hz�IO(
Ó�uÑ�§�
)1.5Hz�ûÑ"�Ñ�Êþ��¬��Y�§ûª
O�
"yòTÑ��3��Y�[Àæ+�§N
!+S Y¡pÝ§�+¥�íÎpÝLl"ëYO
\�§uy3L=0.34mÚ1.03m��)�U�üg�
´"¦

£1¤Ñ��kªÇ

£2¤(Å3�í¥�DÂ�Ý

£3¤xÑ+S�íÎ¥�7Åã

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

9. �(
S§ªÇ 300Hz§(� 300m/s§*	öR ±�
Ý 60m/s �m$Ä§���º±�Ý 100m/s �m$
Ä§¦µ*	öRÿ��ûª"

- -S R VR Va
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6 11114±±±µµµíííNNN©©©fff$$$ÄÄÄØØØ
1. -7á���à�\XY·Ü�Nì§,�à�£Y

�>§��ã�m��þ�?�§ÝØ��mCz§
ù�7á�´Ä?u²ï�º��oº

2. r � � � � / N ì ^ � � ý 9 
 Ã � Þ � � �
© m " � Ð ² ï � § � > � 00C�CO2§ m >
�200C�H2"Á©Û��>CO2§ÝO�50C§m
>H2§ÝO�30oC�§��´Ä£ÄºXÛ£Äº

3. ��kn�íN��µNì�é,.5X$Ä�§k
<`µ”NìS�íN©f�éT.5X��Ý�O�

§ l
íN�§ÝÏdÒ,p
"”Á©Ûù«`
{éØéº��oºeNìâ,Ê�$Ä§ NìSí
N�G�òXÛCzº

4. e�k,«n�íN�Nì¦í§¦íN�Ør!©
fê�Ý�~��5���§¯íN�SU±9íN
©f�²þÄU´ÄUCº��oº

5. 3ðØe§\9n�íN§KíN©f�²þgd§
Ú²þ-EªÇòXÛ�§Ý�Cz
CzºN�n
)º

6. ����d�§�(P + a/υ2)(υ − b) = RT§·�¤
`�íNØr´�P + a/υ2§ �´Pºª¥υ �L�
o¿Âº

7. ���L§�»�R1 = 2cm��ð�+§	¡�X�
�þÝ�2cm�ý9á�k = 0.1W/(m· K) ¤§ �ð
�§Ý�1000C§ý9@�	L¡§Ý�200C §�±
ð½"

£1¤ Á ¯ ý 9 á � Î � ¥ Ø Ó � » ? � § Ý F
ÝdT/dr ´Ä�Óº

£2¤ü �mSü �ÝDÑ�9þ´õ�º

8. ¦ð�d��Ý©Ù¥�Ý©þvx÷v±e^��©
fêÓo©fê�'Ç.

£1¤�u2νp ;

£2¤3νp ∼ 1.01 νp�m.

9. �Ç©Ù¼êXã. ¦:

(1)ν ,

(2)ν 2,

(3)νp,

(4) �âf�þm,¦âfUÄU�©Ùϕ(ε)dε

6

-
O

kv0

f(v)

v0 2v0

v

10. �1��Y�í©)¤Ó§Ý��íÚ�í�§9$Ä
ÄUO\
z©�Aº£ØO�ÄgdÝ¤

7 11115±±±µµµ999åååÆÆÆ111���½½½ÆÆÆ
1. L § X m ã ¤ « § ? Ø n � í N 3 e � L §

¥∆E§∆T§W§Q��K.

£1¤1y2y3L§¶

£2¤1y2′y3L§¶

£3¤'�þãüL§á!�9�ýé����"

-
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1

3

2

2′

ý9�

M

O

P

V

2. �½þ�n�íN©OdÐ�a²LabL§§ÚdÐ
�c²cdbL§��Ó�ª�b§Xeã¤«§Á'�ù
ü�L§¥íN�	.D49þQ1!Q2���.

-

6

Á

3

6

O

P

T

a

c

b

d

3. X ã, d ý 9 L §AB,CD,� § L §DEAÚ ? ¿ L
§BEC|¤�Ì�L§ABCDEA,®�ã¥ECDE¤
���¡È�70J,EABE¤���¡È�30J, DEAL
§¥XÚ�9100J,¦��Ì�L§ABCDEA¥XÚ
é	�õÚBECL§¥XÚl	.á9��Ûº

O

P

V
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A

B

C

D

E

4. � 9 Å 31000KÚ300K� ü 9 
 � m ó � § X J
£1¤p§9
Jp�1100K§£2¤$§9
ü$
�200K"Á¯§lnØþ`§9Å�Ç��O\õ
�º�
Jp9Å�Ç§=�«�Y�Ðº
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5. ��ÄåæíC�d��9ÅÚ���eÅ|Ü

¤§=�eÅ�9Å�õ5$="9Å�-�-�
��Ñ�9þó�§�æíXÚ¥�Y�9"�9Å
G¬�§Ý�T1 = 210e§U,Y�§Ý�T2 = 15
e§æíXÚ�§Ý�T3 = 60e§-��-�9
�5000kcal ·kg−1"Á¦-�1.00kg-�§æíXÚ¤
��9þ"b�9ÅÚ�eÅ�ó�Ì�Ñ´n�k
ìÌ�"

6. O�K6. 3p§9
�127e§$§9
�27e�
mó��kì9Å§é	�Àõ8000J. e�±$§
9
§ÝØC§Jpp§9
§Ý§¦Ùé	�À
õ10000J. b�ùügÌ�T9ÅÑó�3�Ó�ü
^ý9��m§Á¦µ

£1¤���kìÌ���Ç¶

£2¤���kìÌ��p§9
�§Ý.

7. mã��íh§Ø.Ü�9	§Ù{Ü©Ñ´ý9
�. ÙNÈ�� ��½���9��¤���üÜ
©AÚB§Ù¥��k1mol�n��í. 8ò335J�9
þ�ú/d.ÜD�íN§�¹lþ�Ør©ª�±
�1atm.

(1¤¦A§BüÜ©§Ý�UC9áÂ�9þ£�9
��á9!¹l�­þ9�ÞþØO¤¶

£2¤eò ��½��9��¤�gdwÄ�ý9
��§þã§ÝUCÚ9þqXÛº

\9ì

6

A

B

¹l

ý9

8. Xã§´S�kíN§�î�¡�A �Àæ+ÏL´
l�\´S"Àæ+S�k��þ�m �1w7á�
¥£���¹l¤"��¥3²ï ��§íN�N
È�V §Ør� P = P0 +

mg

A
§Ù¥P0��íØr"

yò�¥��e£§,��Ã§K�¥ò±±Ï 3²
ï �NC�{��Ä"b½3�¥þe�Ä�L§
¥§´SíN?1�L§�w�O·�ý9L§§Á
¦µ

£1¤¦�¥�{��Ä�O�5åF��¥�éÙ
²ï �� £y�m�'X¶

£2¤�¥�{��Ä�±ÏT .

.

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

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

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

y = 0

(²ï �)

m

9. 2��ü�fn�íNl,Ð�²{9Nþ�C =
2R(1 + 0.01T ) �O·�L§§��§Ý�Ð�§
Ý2�!NÈ�Ð�NÈ

√
2��ª�"Á¦SUO

þ∆E9XÚé	¤��õW"

10. �¸§ÝT0§y�ÔN9NþC§§ÝT .|^ÔN�
�¸�§��O�9Å§¦9Å�Ç�p§¦��Ñ
Ñõ.
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1. y²ü^ý9�ØU��

2. ��o�Ú\�_L§�VgºO·�L§´Ä�½
´�_L§º�_L§´Ä�½´O·�L§º
k<`µ”�´k9�>�ÔN§§��m?19��
�L§Ñ´Ø�_L§. ”ù«`{éØéº��oº

3. Xmã¤«§NÈ�2V0��9Nì§¥m^���
m§�>�kn�íN§NÈ�V0§Ør�P0 §§Ý
�T0 ¶m>�ý�§	.§Ýð½�T0 .

£1¤ ò��×�ÄK§íNgd)ä���Nì§
dL§¥íNé	�õ9D9��uõ�º

£2¤ |^¹lòíN�ú/Ø ��5NÈV0§3
ùL§¥	.éíN�õ9D9��uõ�º

£3¤ k<`µíN£��G�§KL§£1¤´�
_L§.ù«`{éØéº��oº

¾

6

4. k<`§O�Ø�_L§��C�±^�_L§�
O§@oý9gd)ä��C�±^�_ý9L§O
�§l
∆S = 0 §ùØ´��
�O\�níºÁ
`²�.

5. ò§Ý�ð10e�10gX¬�?§Ý�+15e��Y
¥ § Á O � � X ¬ Ú � Y � � 9 ² ï � § X ¬ Ú
� Y ù � X Ú � � C z. £ Y � ' 9 µCwater =
4.18 × 103J/(kg·K)§ X � ' 9 µCice = 2.09 ×
103J/(kg·K)§X�M)9λice = 3.34 × 105J/kg
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6. ü ý 9 N ìAÚB¥ � k Ó « n � í N υ
mol§A!B¥ í N � Ð G � © O � V1, p1,TÚV2,
p2, T d�òüNì�Ï¦Ù��²ï§¦ù�L§
¥XÚ��C.

£1¤k<æ^eã){µ ®�n�íN�úª
S = υCv,m ln T + υR ln V + S0

dK�§3�Ï�§ÝTØC§A!B¥�íN
NÈþ*Ð�V1 + V2§¤±

4S = 4SA + 4SB = υR ln
(V1 + V2)

2

V1V2
�

qdn�íNG��§k
P1V1 = υRT = P1P2 = V1

V2
=

P1

P2
�

òª��\ª��4S = υR ln
(P1 + P2)

2

P1P2
�

Á`²(J´Ä�(º¿`²�3=pº
£2¤ X J 3A!B¥ ´ Ø Ó « í N § Ù ¦ ^ � Ø

C§(JXÛº��oº

7. ò§Ý�312K!�þ�2.00kg�Y�300K!1.00kg�
Y�·Ü"�·Üc��öØr�Ó§�®�Y�'
9�4.18J· g−1· K−1 "Á¯µ

£1¤·Ü���O�õ�º

£2¤3��9²ï�§duÞá��¦2kgY�§
Ý¡E�312K!1kgY�§Ý¡E�300K£=
·Üc�G�¤�VÇ´õ�

8. � . � _ 9 Å 3 § Ý � � � � 9 Ô N � § Ý
�T0£T0 < T1¤�e
�mó�§ó�L§¥�9
ÔN�9NþC�~þ§��ÔN§Ýü�T0 §d�
9Å�TÐ?3�©G�"

£1¤ ÁO�9Å!9ÔN�e
�g��O¶

£2¤ ÁO�9Åé	¤��oõ¶

(3) e9ÔNÏL���e
9D�ü§�e
§
Ý§Á¦XÚ�O"

9. !�[��Ý�L§�þ��Ý�λ§'9�c"m©
���à�§Ý�T0§,�à�§Ý�2T0§üà�
m�?�§ÝU�5Cz"���	.ý9§ÏLg
��Ü©�m�9D�§�����??§Ý�Ó"
Á¦����Oþ"
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