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a) >TF4± � ¤± �¹ 

b) ATP c) ;TCPRD5L 

d) µ� 
����Á¤±¦�ec
�(�¡£zmw����� 

������¡£��*��	Áf����¡£��*���� 

\ª���� f��� t¥¨��§¨�� ���� GC�¸��� 

 

�� 
ÍÀ 

 

b) L ]    

c) j� 8:A-T 3�uª­ Cys 

 
ÆÀ 
 

_»��³ j� 

¿Æ�uª­À 

_»��± vnp� 

 

Q8T� � � �  

(� � � Lys� � � ) 
qo� ª½ 

 

,:FP3T¹ 

(� � � Asp� � � ) 
¹� ª½ 

 



 

5R>MT� �  

(� � � Gln� � � ) 
«��¿Y�À ª½ 

 

,PET� � �  

(� � � Ala� � � ) 
��� a· 

 
ÇÀ 
UDNA���� 2’��¹o	����x��ÁRNA���¹o	¢i���'Â¿DNA��¾���� 2’-B128QKV

:��'��x�ÁRNA��QKV:��'ÂÀ 

UDNA��?MT*��qo�����	ÁRNA���(�\)��.P8R*l"Á 

UDNA�Zº%�+�³*h'��x�ÁRNA�W�»���vn�' 

 
ÈÀ 

a) QT¹90:AR¢i b) N-5Q68D¢i 

c) 5’-     CTAGGC    -3’ 

 
ÉÀ 
ÍÀ 

 

ÎÀ 
Å�����Ä�� C	¶`�������'���H/VQT5®©¼���'  

 
ÊÀ 
�,./�+�).*�+� β1→48:�KE8:�� ��	#�N;C(UVO)�9J&��
$���;Q=�DI

8:�7G�T?5�DI8:��%!�
�T2�%�

�,./�+�H0C��$ 

 

�(-/�+�).*�+� α1→48:�KE8:�� ��	#�T?R�DI8:����"�'9J&7G��T

2�%!�
����D&6'���#��	$FC��$� 

 
ËÀ 

o��³�j� (QT)¤±Zº{Á¤±Zº¦ �[^�j ����[^� 

 
 



ÌÀ 
3V4F<�SP&B��
��@�MWL�1���-,.�T?A:L�KWL��7G�>�$SP� 

 
ÄÃÀ 
 

a) 
-=40T¹	Á���'����°�(��!��#Á40T¹�%-=40T¹	���'�k�

g~	´".� (48u) 
 

b) 
¡£�h&²!(�5R6V:	QT¹d�('�¡£s �b�����&Á¡£a��|	X��

'Â���#Á¡£a��¬� 	��$���'.  (71u) 
 

 
ÄÄÀ 
 

a) 
 
¯y�±� �'��� -TBOV7V 
 

b) 
¿QIS@7V�¯y�±¿-TBOV7VÀ	¢i�'�ÀÁQIS@7V��³	rd��1JS

V>V�¢i�
���'�#Â¿32uÀ 
 

 

ÄÅÀ 
 

a) A QFV< C ,;?R CoA 

b) MC6TDQ, 

c) �³} 
 
 
 

C�NR� 8 mol 

 
 

 
 



 

���	�.  ���
�
 
ca 

x mL � 70%�T\(2� 

1.4 [g/cm3] ×x [cm3] ×0.70 = 1.03 [g/cm3] ×100 [cm3] ×0.050 

x=1.03 [g/cm3] ×100 [cm3] ×0.050 / (1.4 [g/cm3] × 0.70 )= 5.255  V� 5.3 mL 

 �PT\ 1 L /�OY(HNO3)�Y](L!& 1000 x 1.03 x 0.05 =51.50 g 

��RY]� HNO3 �B] = 63.0 #% 51.5/ 63.0 = 0.817 � V�h+,PA� 0.82 mol/L 

 

da 

 a)  

.1.00 × 10−2 M�?: 

[H+] = 1.00 × 10-2 M#%��  

V�h� � � � pH = −log (1.00 × 10-2) = 2 

.1.00 × 10−8 M�?: 

RY9E� [Cl-] = 1.00 × 10−8  (1) 

`JS/D� [H+] = [Cl-] + [OH-] (2) 

K�)*-U� Kw = [H+][OH-] = 10-14 (3) 

(3)#% [OH-] = Kw / [H+] (4) 

(1)(4)((2)�06�� [H+] = [Cl-]  + Kw / [H+] 

#�� [H+]2 − [Cl-] [H+] − Kw = 0�  

��B�[Cl-]� Kw�(1)B�(3)B(06�&� 

[H+]2 − 1.00 × 10−8 [H+] − 1.00 × 10−14 = 0 

��& ��
���[H+] = 1.051 × 10−7 M#%��  

V�h� � � � pH = −log (1.051 × 10−7) = 6.98�  

 

b)  

CH3COO( A��&�b@�KOM/� 100%`_�&�� 

ANa → A− + Na+   

A− + H2O ⇆ AH + OH− 

C = [AH] + [A−] = 1.00×10−2 (1) 

C = [Na+] = 1.00×10−2 (2) 

[H+] + [Na+] = [OH−] + [A−]  (3) 

"!=[A−][H+] /[AH] =1.76 × 10−5 (4) 

Kw = [H+][OH-] = 10-14 (5) 

�����KOM�@>D����(3)� [H+] �QW��& #��b(2)(3)	$ 

 [A−] = C - [OH−] (6) 

C >> [OH-] ���� [A−] = C  (7) 

(1)�(6)(06���  C = [AH] + C - [OH−] 

#���[AH] = [OH-]  (8) 

(4)�(7)(8)(06��� ""=C [H+] /[OH−]  

�'�(5)(06��� ""=C [H+]2 / Kw 

#%�[H+] = (KaKw / C )1/2�  

�'(X��� [H+] = 4.195 × 10−9  M�  

V�hpH = –log (4.195 × 10−9) = 8.38 
 

ea 

(a) 0.100M Ce4+( 6mL7�&G�Fe3+� Fe2+�PAI� 

[$%!"]/[$%#"] = 6/(10 − 6) = 1.5	 
��& ��G�\8[4`1( E1��&�� 

                        2$ = 0.68 + 0.059 × log 1.5=0.69  

��& � V�h\8[4`1� 0.69 V 



 

(b)0.100M Ce4+( 10mL7�&G� 

:2°%&!",%&#" + 2°(&)",(&!"</2 = (0.68 + 1.44)/2 = 1.06 

#%�V�h\8[4`1��1.06 V 

 

(c) 0.100M Ce4+( 15mL7�&G�[?%)"]/[?%!"] = (15 − 10)/10 = 0.5	��& ��G�\8[4`1( E2��&�� 

2# = 1.44 + 0.059 × log 0.5 = 1.42 

��& V�h\8[4`1� 1.42 V 

 

fa 

NaCl ( x (g), KCl( y (g) ��& NaCl� KCl� 2.00 g�&��� 

@ + A	 = 	2.00� � � � � � � � (1) 
NaCl� Cl� KCl� Cl�+,F�==AgCl�+,F���� 

@/58.44	 + 	A/74.55	 = 	4.27/143.35																		(2) 
(1)B#%C$'& y=2.00-x ((2)B�06�&� 

@/58.44	 +	(2.00 − @)/74.55	 = 	4.27/143.35 

74.55	 × @	 − 58.44 × @	 = 	4.27 × 58.44 × 74.55/143.35	 − 	2.00 × 58.44 

16.11 × @	 = 	129.774102 − 116.88 

 

@ = 12.894102
16.11 = 0.800379 

 

A = 2.00 − 0.800379	 = 	1.19962 

��&  

��
���NaCl� 0.80 g�KCl� 1.20 g��&  
 
 

ga 

5Z^( 1cm��&�b380 nm�#� 570 nm��
&RYA� 5.00×10–4 MKOM�+,<53F(�'�'D!*+,-. , D/0+,-.

��&�� 

D!*+,-. × 5.00 × 101) = 0.125� � � (3) 
D/0+,-. × 5.00 × 101) = 0.775													(4) 

��&  

(3)B#%�380 nm����RY A�+,<53F� 

D!*+,-. = 0.125� /(5.00 × 101)) = 250� (5) 
��&  ��(4)B#%�570nm����+,<53F� 

D/0+,-. = 0.775/(5.00 × 101)) = 1550										(6)			 
��&  

 

;H��380 nm�#� 570 nm��
&RY B� 7.00×10–3 MKOM�+,<53F(�'�'D!*+,-2 , D/0+,-2 ��&�� 

D!*+,-2 × 7.00 × 101! = 0.640� � � (7) 
D/0+,-2 × 7.00 × 101! = 0.128													(8) 

��&  

(3)B#%�380 nm����RY B�+,<53F� 

D!*+,-2 = 0.640/(7.00 × 101!) = 91.428� (9) 
��&  ��(4)B#%�570nm����+,<53F� 

D/0+,-2 = 0.128/(7.00 × 101)) = 18.2857									(10)			 
��&  

N:KOM/�RY A�RY B�PA(�'�' CA, CB M��&��(5)(6)(9)(10)�+,<53F�N:KOM� 380 nm

��
&<5A 0.298� 570 nm��
&<5A 0.656("��� 

?. × 250	 + ?2 × 91.428 = 0.298											(11)	 
?. × 1550	 + ?2 × 18.2857 = 0.656							(12) 



(11)B#%C$'& 
?. = (0.298 − ?2 × 91.428)/250									(13) 

((12)B�06�&  

(0.298 − ?2 × 91.428) × 1550/250	 + ?2 × 18.2857 = 0.656							(12) 
#%� 

0.298 × 6.2	 + ?2 × (18.2857 − 6.2 × 91.428) = 0.656							(12) 
0.298 × 6.2	 + ?2 × (18.2857 − 566.8536) = 0.656 

0.298 × 6.2	 − 0.656 = ?2 × 548.5679			 
#% 

?2 = 1.1916/548.5679	 = 2.1722 × 101!		 
�'((13)B�06�&� 

?. = (0.298 − 2.1722 × 101! × 91.428)/250		 = 0.09939996/250 = 3.976 × 101) 

��&  

 

��
���RY A�PA�3.98 × 101)	M�RY A�PA�2.17 × 101!	M��&  

 



 

����
. ����	 
 
he 
me 
J_`:L9EP = (E�_`)/dJ�C@�_`) = Ww /(Ws + Ww) 
E�_` Ww = 48 × 0.15 = 7.2 kg�  Ws = 48 – 7.2 = 40.8 kg 
 

ne 
1_`:L9EP= (E�_`)/d1	C@�_`) = Ww /Ws 

 

Ww + Ws =42   Ww/Ws = 0.11 
Ws = 37.838 kg � Ww = 4.162 kg 
 
ZS�
E�_` 7.2 – 4.162 = 3.038 kg 
 

oe 
DR��= ME�"(!%�_`/ME�&+,)#*-'_`  
 
             37.838/40.8 = 0.9274 or 92.74% 
 

pe 
DR��� 1%H����0.9274 – 0.01 = 0.9174 
ME�"(!%�_`l0.9174 × 40.8 = 37.43 kg 
  
1_`:L9EP 10c�1O"(!$%�0�E�_`= 37.43 × 0.1l3.743  

 
4.162 – 3.743 = 0.419 kg 

 
ie 
me 

d e∫ !"
"

"
"! = ∫ −$!%& ⇒

#
$ N = N0 exp (−kdt) 

 
ne 

d�eTX��
�TXb3 

 

d�eN/N0 = exp(−kdt)� ⇒ log%$ +
"
"!
, = log%$-&'# = −$!& × log%$- = −0.4343$!&  

/A�D4�<Y���log%$ +
"
"!
, = − #

( 

����D = 1/(0.4343kd) or D = 2.30/kd 

 

oe 
�e 

t = 8.0 min ����log10(0.316) = −0.50 
t = 32.0 min ����log10(0.01) = −2.0 

 
(−0.50 –( −2.0))/(8.0 −32.0)= −0.0625 [min−1]⇒16.0 min 
 

 



�e  
kd=2.30/16.0= 0.144 [min−1] 
 

 e  
Q;P� 10−6�����[��Ba� 6D�U?����� 
6D= 96.0 min 
 

je 
me 

75�8�I=���^`G`��62N` Q�]W��g  

3) = 1200$6/8* = 1.2$6/9 

:) = 609/8<= = 19/> →� ?) = 3):) = 1.2$6/9 × 19/> = 1.2$6/> 

@+) = 3120	B/($6.D) 
F)% = 30	°@ F,- = 80	°@ 

I = @+) 	?)(F)- − F)%) = 3120 × 1.2 × 50 = 187200	[?] 
 

I = 187200[?]�K
����fIE�G`Wh�F��g 

@+, = 4180	B/($6.D) F,% = 60	°@� � F,- = 95	°@ 

 

I = 187200 = @+,?,(F,- − F,%) = 4180 × 35 ×?, 

AV>�\
�� ?, = 1.28	[$6/>] 
 
ne 

F,% = 60	°@� F)% = 30	°@ �� ∆F% = 30	D 

F,- = 95	°@� F)- = 80	°@ �� ∆F- = 15	D 

∆F./ = 		
∆F% − ∆F-
P=(∆F%/∆F-)

= 		
30 − 15
P=(30/15) = 21.6D 

 
oe 

ℎ0 =
$1
% =

50
0.005 = 10000	?	8&-	D&% 

pe 
 

1
R =

1
ℎ)
+
1
ℎ0

+
1
ℎ,

= 8.05 × 10&2 

	R = 1242	?/(8-D) 
 
qe 

RT∆F./ = Q�� 

T =
Q

R∆F./
= 6.988- 

  



 

ke 

meV- = 345!
6  

→
[$6	8&*][8>&%][8]

[XY ∙ >] →
[$6	8&*][8>&%][8]
[$68&%>&- ∙ >] →

[$6	8&%>&%]
[$6	8&%>&%] → [−] 

 
ne 

 ���	: = 10	89/> = 1 × 10&78*/>  	�	[ = 0.04	8 (V = 0.02	8)��� 

\ = ]V- = ](0.02)- = 1.26 × 10&*	8- 

_̂ = 8
9 =

%×%$"#
%.-<×%$"$ = 7.94 × 10&*8/>  V- = 345!

6 = (%-$$)(?.@2×%$"$)($.$2)
*×%$"$ ≅ 127 

a = 3 × 10&*XY ∙ > 

�����			b = %<
AB =

%<
%-? = 0.126 

∆X = 4	b3	 c
u_-

2 e f
9
%g = 4 × (0.126) × (1200) × c

(7.94 × 10&*)-

2 e × f
5
0.04g = 2.39	XY 

oe 

 ���	: = 19/> = 1 × 10&*8*/>  	�	% = 0.04	8 (V = 0.02	8)��� 

\ = ]V- = ](0.02)- = 1.26 × 10&*	8- 

_̂ = 8
9 =

%×%$"$
%.-<×%$"$ = 0.794	8/>� � � a = 3 × 10&*XY ∙ > 

V- =
3_̂%
a =

(1200)(0.794)(0.04)
3 × 10&* ≅ 12700 


����			b = 0.0791	V-&$.-7 = 0.0791	(12700)&$.-7 = 7.45 × 10&* 

∆X = 4	b3	 c
u_-

2 e f
9
%g = 4 × (7.45 × 10&*) × (1200) × c

(0.794)-

2 e × f
5
0.04g = 1415	XY 

 
 
 


