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PART A: Grammar & Vocabulary 

76- I -------------- the celebration will be held on Monday or not.  
1) as  2) when 3) because 4) whether 

77- The tea is -------------  wait for it to cool down.  
1) too hot  2) such hot 3) very hot  4) so hot  

78- I managed to walk the nearest town ----------- my foot was injured.   
1) until 2) so that 3) although 4) because  

79- My friend did not know anything about his trip to Africa. He -------- have been 
informed about it earlier.   
1) should 2) would 3) might  4) must  

80- A good manager can learn much by making ----------- with other producing 
companies. 
1) manner 2) contact 3) respect 4) humor   

81- All the economists in our country are ----------- their time and energy to solve the 
problems. 
1) floating  2) ignoring 3) devoting 4) protecting 

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each 
sentence. Then mark the answer on your answer sheet.
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82- The ----------- among the producing companies in industrial countries causes to have 
different things at different prices.  
1) instruction 2) extinction  3) inaction 4) competition  

83- On his first visit to the work-shop, the new director ----------- the aims of the 
company and its future plans in a short lecture. 
1) summarized 2) realized 3) organized 4) provided  

84- When the building was on fire, many people offered ------------ help.  
1) flexible 2) reasonable 3) voluntary 4) ordinary 

85- The store sells a/an ---------- of magazines. There are sports magazines, cooking 
magazines, and many other types. 
1) ability  2) variety 3) quality 4) activity 

86- We will achieve more if we ------------ our studies.  
1) look for  2) take part in  3) pick up  4) concentrate on 

87- ------------ , it is useful to build places of public entertainment such as parks, 
cinemas, etc. 
1) Brilliantly  2) Economically  3) Efficiently  4) Wonderfully 

PART B: Cloze Test 

  Fashion styles aren't only dictated by a few well-known clothing designers. Some people use 
their clothes to make a statement about 88) ----------- style, beliefs, musical tastes, or cultural 
identity. 89) ------------, humans have always had a very direct 90) --------- on what is 
fashionable or in fashion. Just look around, and you'll see young people trying to 91) ---------- 
the same "look" as the movie stars, pop musicians, or other 92) ------------ people that they 
admire. Looking back at changes in clothing styles over past decades, it seems that fashion 
styles tend to occur in cycles. 

88- 1) individual 2) chemical 3) natural 4) facial 
89- 1) Artificially 2) Fortunately 3) Additionally 4) Immediately  
90- 1) instance 2) influence 3) instrument 4) inaction 
91- 1) restate 2) evaluate 3) expect 4) create 
92- 1) famous 2) anxious 3) various 4) nervous 

PART C: Reading Comprehension 

PASSAGE 1:

     Most Americans agree that the workplace and the home are very different from the way 
they were thirty years ago. The world of work is no longer a man's world. Between 1970 and 
1995, the percentage of women who worked outside the home went from 50 percent to 76 
percent. In the year 2000, of the more than 55 million married couples in the United States, 
10.5 million women were making more money than their husbands, and 2 million men were 
stay-at-home dads.

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best 
fits each space. Then mark the correct choice on your answer sheet.

Directions: Read the following two passages and answer the questions by choosing the 
best choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.
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    Mark and his wife, Georgine were a two  income couple, but things changed when their first 
baby was born. Georgine wanted to continue her work as a lawyer, but someone needed to stay 
home to take care of the baby. Georgine had the higher paying job, so she became the provider.     
    Mark stayed home to raise the children. In his book he tells many stories about his role in the 
family. 
    At first, it was difficult to change roles. The Wertman kids often went to Mark first to talk 
about their problems. Georgine was jealous of the time the children spent with their father. 
Mark had some hard times too. People often asked him, When are you going to get a 
Even in the 21st century, society respects the role of provider more than the role of child raiser. 
Mark found out all about this. 
    Mark and Georgine learned that it is very important to talk about their problems. In the 
beginning, Mark thought Georgine had the easy job, and Georgine thought that Mark had it 
easy. Later they talked it over and discovered that both jobs were difficult and rewarding. 
Georgine and Mark agree that talking things over and making decisions together helps their 
relationship.
    The Wertermans are happy with the results of their decision. Their children are ready for a 
world where men and women can choose their roles. Wertman's book is entertaining and 
educational, especially for couples who want to switch roles. As Mark Wertman says We are 
society. We make the changes one by one. People have to decide on what's best for them and 
their families.

93- Why is the workplace no longer a man
1) Fewer men are stay-at-home dads. 
2) More women are jealous. 
3) More women are in the workplace. 
4) Men are not strong. 

94- Georging is the provider in the family because -------------. 
1) she did not stay at home to take care of the baby 
2) she had the higher paying job 
3) mark lost his job when their first baby was born 
4) mark does not want to be the provider 

95- According to the passage the Wertmans worked out their problems by --------------. 
1) helping their children 2) making their jobs easier 
3) changing jobs  4) talking and making decisions together 

96- How do the Wertmans feel about their decision? 
1) They are happy because their children are ready for the modern world. 
2) They are happy because they are entertaining. 
3) They are unhappy because they want to change jobs. 
4) They are unhappy because people don t respect Mark. 

PASSAGE 2:

MANSFIELD, Katherine (1888-1923), published only three volumes of short stories before 
her death at the age of 34. Yet she is considered one of the greatest short-story writers of the 
20th century. Her writing shows an understanding of the reasons for people acting the way they 
do. She was the first writer in English to be influenced by the Russian dramatist Anton 
Chekhov.

Katherine Mansfield was her pen name. She was born Kathleen Mansfield Beauchamp in 
Wellington, New Zealand. Many of her best short stories take place there.
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Between 1903 and 1906 Katherine Mansfield studied at Queen's College, London. Then, 
after studying music in New Zealand for two years, she returned to live in London in 1908. In 
1911 she published her first book of short stories, In a German Pension. That same year she 
began working with the critic John Middleton Murry on a literary magazine called Rhythm. 
Signing her work KM, she wrote short stories and reviews for this magazine and several others. 
She married John Middleton Murry in 1918.

In 1917 she learned that she had tuberculosis. She spent the last years of her life mainly in 
France, Italy, and Switzerland, hoping that the warmer climate would make her well. Her 
illness did not keep her from writing. In 1920 she published Bliss, a second collection of short 
stories. A third collection, The Garden Party, was published in 1922.

After her death her husband published her Journal (1927), her Letters (1928), and two more 
collections of her stories. These were The Dove's Nest (1923) and Something Childish (1924; 
called The Little Girl in the United States). 
97- According to the passage, Katherine Mansfield published only three volumes of 

short stories -------------. 
1) before she was influenced by Chekhov 
2) when she was in London 
3) before her death 
4) after her death 

98- Which sentence about Katherine Mansfield in Not true? 
1) She is one of the greatest short  story writers of the 20th century. 
2) Katherine s pen name was Katheleen Mansfield Beauchamp. 
3) Katherine was the first writer in English to be influenced by Anton Chekhov. 
4) Her writing shows an understanding of the reasons for people acting the way  
     they do. 

99- Katherine started working with the Critic John Middleton Murry ------------. 
1) on a literary magazine called Rhythm 
2) in a German pension 
3) on a second collection of short stories 
4) on the Dove

100- After Katherine s death, her husband published all of the followings except --------. 
1) her Journal and Letters 2) The Dove s Nest
3) The Little Girl 4) The Garden Party

www.3gaam.com



1

         
       

1  25101125  20  
2  30126155  47  
3  50156205  36  
4  30206235  37  
5  35236270  35  

  

  :170                   :175

14
/1

4P
2

P2

14
/1

4

:  
 :                   :  

 :  

        ) (...           )   (      .  

   
)(  

    
 2  

 4/4/1395

      . 
 )(

  

www.3gaam.com



١٥

NaCa٢Ca٢Al٣

Fe٢Mg٢Mg٢Fe٣

www.3gaam.com



A

B

C

BD

S

١ ٣١٨٣٦

LRPS

 

www.3gaam.com



MN٣

٢
٥

١

/٩
١

٢
١

٢
١

٥
١

٥

/٧/٣ ٥/٤ ٥

f {( , ), ( , ), ( , ), ( , )}٥ ٢ ٣ ٤ ٥ ١ ٦g(x) x x ٢f (g(a)) g(f( ))٥ ٥
a

sinx sin x
sinx

٢ ١١

٣

٤

٦

١٢

www.3gaam.com



x
f (x) log

x٢
٢ ٥

٢
y ١

/( , )١ ٢ ٥

/( , )٢ ٢ ٥

/( , )٢ ٥ ٣

/( , )٢ ٥ ٤

f (x) x x٢ ٦ ١٦g(x) x x٢ ٢fog

x٤ ٢
x٢ ٨

x ٤ ٢
x ٢ ٨

١٢٧٨
١٧٢٨
١٨٧٢
١٧٨٢

f(x) ax bx c٢٢ ٣١

y
٢٥
١٦

a b cabc

٢٣

٤
[ , )٢٤ ٢٧

f (x) x x ;x٢ ٤ ٦ ٢AA

٢ ٢
٢ ٣
٣ ٢

www.3gaam.com



x
alog
٢ ٣

٢
x

blog
١
٣

x
ablog

٤
١٥
٥
٦
٦
١٧
٧
١٢

f( , )١
f (x)

y
f (x)

٢
١

( , )١

( , )٢

( , )٢

( , )٢

y x x٢٢٤ ٤ ٤

/٥ ٥

/٤ ٥
sinx

cos x

١
١ ٢

tan x

٣
٤
٤
٣
٤
٥
٥
٤

(sinx cosx) sin x٣ ١ ٢

k
٤

k
٤

k٢
٤

k٢
٤

www.3gaam.com



sin x

cos x١
x

٢
٢
٢
٢
٢
٢

a
x

; x
f (x) x

a x

٣١ ١
١

١
x

٢
٣
٣
٢
٣
٤
٤
٣

y x x٣ ٢٤[ , ]٣ ٤x
٧
٢

١
٢
١
٤
١
٨
٣
٤

x
y

x

١
١

x ١٦

/ ١
/ ١

/ ٤
/ ٤

٢
٥
٣
٥
٣
٧
٤
٧

www.3gaam.com



٢
٢١

٥
١٢٦

١
٩

١
٦٣

n
n

a
n

٢ ٣
٣ ٤

n
n

b
n

٢٢ ٣
٣ ٤

n
n

V
n

٣ ٤
٢ ٣

n
n

U
n

٢

٢ ١

/٢ ١

/٢ ٤

y x x٢( , )٢ ٣

y x x

٥ ٢
٣ ٣١

,٢
,٢

y x y٢٢ ٣ ٤ ٢xAA

١٥
١٦
١٦
١٥
٢٤
٢٥
٢٥
٢٤

/(ln )٢ ٧

www.3gaam.com



(x x ) dx
١ ٣ ٢ ٢

٥
٤٢
٥
٨٤
٣
٤٢
١
٨٤

٧ ٣ ١٢
١٢ ٣ ٨
١٤ ٣ ٢٤
٢٨ ٣ ٤٨

٥

٨
٩

٦

٣
١٤

٩
١٨
٢٤
٢٧
٣٦

www.3gaam.com



TB

B

٢

II

II

١
I

tRNA

DNA

DNA

NADPHNADP

NADH

www.3gaam.com



n

(L,l)(R , W)

(D,d)

DLWR

٦ ٤٨٦ ٣١٢ ٤٨١٢ ٣

mRNA

tRNAA

www.3gaam.com



١

٢ ٣

٤

NK

AAP

BtRNAtRNA

CACUA

DAP

DACADBCB

www.3gaam.com



n

RNA

HATP

O٢NADP

ATPA

CO٢

www.3gaam.com



CO٢

RNA

١٦/(r )٢

٢
٢LL/٣٢٥

ll/١٨٥

/٤ ١ ٢/٤٣ ٩٨/٤٣ ١٦٣/٣٤ ٩٨

www.3gaam.com



CO٢
ATPNADPH

ATPNADH

A
١
٢

B
١
٤

C
٢
٣

D
١
٦

BADCCADB

QR

www.3gaam.com



I

DNA

٦٥

١
٢

١
٣

٢
٣

٣
٤

٢٣٥٦

www.3gaam.com



٣٧٣٧

٥٣٥٣ cm١٥

q٤ q٢

q١

q C٢٥٣

٥/٢٤

/ K٥ ١١ ٢ ١
٤٦

P١

P٢
P

P
٢

١
١
٢
١
٢
٢
٢

/
g

cm٣١ ٢

m
(g , P Pa)

s

٥
٢١ ١

٣
٤

ABAB

C٢C٤AB

٢٥ ٥٧٥ ٢٥٥ ٥٧٥ ٥
q٢| q |٤

/(sin )٣٧ ٦

٩ ٢

/١٨ ٢٥
٣٦
٦

www.3gaam.com



V

C C٢ ١٣C١

A

V

,r

R

R

R

k

tt١ t٢
t٣ t٤

C٢

١
٢
٣
٢
٣

k

R

R

١
٢

١
٤

AB

AB

A

B

١
٤

t١
t١t٢
t٢t٣
t٣t٤

T٣٥ ١

cm٤

/٢٨ ٢/٣١ ٤/٥٦ ٤/٦٢ ٨

www.3gaam.com



٣

N٤

O

A

B

A F

SIx t t٢ ١١ ٣
x

h

m
(g )

s٢
١

٣٤٥٦
OA

٤
٨

٤ ٣

٨ ٣

/ kw١ ٢٥m
(g )

s٢
١

٥٦٧٨
N٨٦

٦٨١١٤
ABkgkg١

/٤/٢F

A

٤
٦
٨
١

SIa V٢ ٢١٦ ٤ ١

( )٢ ١
١
٢

١
٤

mm/ s٤
m

s٨
١
٣

١
١٥

٢
١٥

٤
٣

www.3gaam.com



AB

٦
٥
٦
٧
٦

١١
٦

SIy /u sin( t x)٤ ٤ ٤

٥١

/٨

١/log٢ ٣W
I

m

١٢
٢١

١
٢

٥
m

(c )
s

٨٣ ١

٢٢٣٢ ١٥٢ ١

U٢٣٨
٩٢

U٢٣٤
٩٢Pa٢٣٤

٩١Th٢٣٤
٩Th٢٣٨

٩

www.3gaam.com



٥
٤٨d
٥
٤٨p

AXAO٣X O٤ ١
AX

p٤٢
n ٥lm

/٥٧ ١٤

(Mg ,C :g.mol )١٢٤ ١٢

HFe ٢

BrF٣٥ ٥XeF٥٤ ٦AsF٣٣ ٥SF١٦ ٦

www.3gaam.com



(IV)

C H CH(CH )CH(C H )CH(CH )CH CH(CH )٢ ٥ ٣ ٢ ٥ ٣ ٢ ٣ ٢

AA

/ g٦٧ ٢
(S ,O : g.mol )١٣٢ ١٦

٨٩٨٤٩٥

(Cu ,O ,N ,C ,H :g.mol )١٦٤ ١٦ ١٤ ١٢ ١
/٣٩ ٧/٤٢ ٨/٥٩ ٥/٦٢ ٤

KClO (s)٣NaNO (s)٣H O (l)٢ ٢CH OH(g)٣

C H٨ ١٨

CH (g) O (g) CO (g) H O(g)٤ ٢ ٢ ٢٢ ٢

H
w

١٤٣
٢٥٢

/٢ ٥٢/٣ ٩٥/٢ ٥٢/٣ ٩٥/١ ٤٣/٣ ٩٥/١ ٤٣/٣ ٩٥

www.3gaam.com



H

/٢٣٨ ٥

/٢٤٦ ٥

/٣١٢ ٥

/٣٢١ ٥

/
٤٢ ٥ ١١ppm

(H ,C ,O : g.mol )١١ ١٢ ١٦
١٨٢٤٣٦٤٥
/٣ ٣٦STP/٤

(H ,C : g.mol )١١ ١٢
/٢ ٢٥/٢ ٥/٣ ٢٥/٣ ٥

pH٧

/١١

ppm

H kJ٧٢O(g) H O(g) OH(g)٢ ٢Ea
kJ٨

Ea٦٤kJ
w

kJ٣٦

NO(g) O (g) NO (g) O (g)٣ ٢ ٢NO (g) N O (g)٢ ٢ ٤٢
NO Cl(g) Cl(g) NO (g) Cl (g)٢ ٢ ٢Cl(g) Cl(g) Cl (g)٢
٨H

٣٥

K١١
O (g) O(g) O (g), H٣ ٢٢

/

H(g) O(g) HO(l), H kJ

C(s, ) O(g) CO(g), H kJ

CHOH(l) O(g) CO(g) HO(l), H kJ

٢ ٢ ٢

٢ ٢

٣ ٢ ٢ ٢

٢ ٢ ٥٧٢
٣٩٣ ٥

٣ ٢ ٧٢٧
٢

www.3gaam.com



apKaK

(O ,N ,C ,H : g.mol )١١٦ ١٤ ١٢ ١
m١m٢m٣m m m٢ ٣ ١

HXapKpH
pH/٢ ٤/١ ٣٦
pH١٢ ١/١٢ ٣

pH/ ٢BOH

/٨ ٧/٩ ٣/١ ٧/١١ ٣
٢/٤/٥

pH

I)AgNO (aq) NaOH(aq) Ag O(s) NaNO (aq) H O(l)

II) Ag O(s) NH (aq) NaNO (aq) H O(l) [Ag(NH ) ]NO (aq) NaOH(aq)

III)[Ag(NH ) ] (aq) RCHO(aq) H O(l) Ag(s) NH (aq) RCO H(aq) H (aq)

٣ ٢ ٣ ٢

٢ ٣ ٣ ٢ ٣ ٢ ٣

٣ ٢ ٢ ٣ ٢

(II)
(III)R
(III)R

Cl (g) e Cl (g)٢٢ ٢

www.3gaam.com



       

     

    
       

)4/4/1395(  
 

  

  )(  
  

              :  

www.sanjeshserv.ir  

          
                        

                  
                    

sanjesheducationgroup@yahoo.com    .        
                .  

www.3gaam.com



www.3gaam.com



www.3gaam.com



www.3gaam.com



www.3gaam.com



tootoo hot to drink

althougheven though

shouldhaveshould

www.3gaam.com



 

www.3gaam.com



r v٢

/ /
m m m

( m)
s s s

٣ ٣
٢٣ ١٤ ١ ٥ ١٥ ٧ ١٦

SiO٤
٤

Fe٢Mg٢

S
١ ٣S

 

www.3gaam.com



 

LS

(SO )٢

١

cm٥ ١ ٥MN

٥M N
M N

٣ ١٥
١ ٥

/ mm

mm

٩ ١
٤٥ ٥

/٧

/٤ ٥

f ( ) g(f ( )) g( )٥ ٢ ٥ ٢

f (g(a)) ٥g(a) ٤a a ٢ ٤a ٧

sin x
a

S
q١

sin x x
sin x sin x

١ ١ ١
١ ٢ ٦

x x
log

x x
١

٢ ٢
٢ ٥ ٢ ٥١

٢ ٢

 

www.3gaam.com



x

x ٢x
x

x

٢ ٥ ٥
٢ ٢

x x x
x

x x (x )

٢ ٥ ١ ٢ ٥ ١ ٣ ١٢ ٢ ٤
٢ ٢ ٢ ٢ ٢ ٢

/( , )٢ ٥ ٤

(fog)(x) f (g(x))g(x)f

x ٨x x x٢ ٦ ١٦ ٢

x x٢ ٢ ٢x x٢ ٢ ٢

x x٢ ٢ ٨x x٢ ٢ ٨x ٢x ٤

٥
١٢ ١٢ ١٢ ١٧٢٨

٣

( , ) f a( ) b( ) c a b c

( , ) f a( ) b( ) c c

٢

٢

١ ٢ ١ ٣ ١ ٢ ٣

١ ١ ٢ ٣ ١ ١

a b c a b

b b b
x

a ( a) a

b b b b
y a( ) b( )

a a a a

٢ ٢
٢

٢ ٣ ٢ ٣ ١
٣ ٣

٢ ٢ ٢ ٤

٣ ٣ ٢٥ ٩ ٩ ٩٢ ٣ ١
٤ ٤ ١٦ ٨ ٤ ١٦

b b b b
a b

a a a

a b
( b ) b b b

a b

٢ ٢ ٢ ٢
٢

٢
٢ ٢

٩ ١٨ ٩ ٩ ٩ ١ ٢
٨ ١٦ ٨ ١٦ ٢

٢ ٢ ٢ ٣ ١ ٤ ٣ ١
٢ ٣ ١

b
a ( )

b

a b c

٢
١

٢ ١ ٢١
٤

٢ ١ ١ ٢

١١ ١ ١٢٤
٤ ١ ٣٣
١٢

٢٧ ٢٤ ٣( )٢٧ ٤ ٣ ٣٩

ff ١y x

x x x , x x٢ ٤ ٦ ٢ ٣

A( , )٣ ٣x y
٣ ٣ ٣ ٢
١ ١

www.3gaam.com



١

١

x a
a x

x b
b x

log log

log log

٣ ٤٢
٢ ٣

١ ١ ٣
٢ ٣ ٢

x ab
ab xlog log ١

ab a b x
x x x ablog log log log

٤ ١٧ ٦
٣ ٦ ١٧

x
y

x

٢
١

f (x)( , )١y( , )١

y (x x) (x x ) (x )٢ ٢ ٢١ ١٢٤ ٤ ٢٤ ١ ٤ ٢٥ ٤
٤ ٢

y ٢٥

x

٢
x x x

sin cos tanx
tan , tan x

x x
cos tan٢ ٢

٢ ٢١ ١٢ ٢ ٢
٢ ٢ ٢٢ ١

٢ ٢

tan x
١
١١
٤

tan x
٤
٣

(sin x cos x) sin xcos x (sin x cos x) (sin x cos x)٢٣ ١ ٢ ٣

sin x cos xtan x ١x k
٤

t t t

sin( t) sin t sin t cos t
lim lim lim

| sin t |cos( t) cos t

١ ٢
١ ١

(a b)(a ab b ) a b٢ ٢ ٣ ٣

x

( x)( x)
lim

( x)( x x )٣ ٢٣١

١ ١ ٢
٣١ ١

x ١a
٢
٣

y f ( ) f ( ) ( )

x

٤ ٣ ٢٧ ٣٦ ٩
٤ ٣ ١
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y x x y ( ) ( )٢ ٧ ٧ ٢١ ٣٥٣ ٨ ٨
٢ ٢ ٢ ٤

٣٥ ١٩
٤ ٤

U x

x u xy y u y y
x( u) x ( x)٢ ٢

٢ ١ ١
٢١ ١

x ١٦x ٤/y ١

P ( ) ( )
٦ ٥ ٩ ٦ ٨٤ ٦ ٢
١٥ ١٤ ١٥ ١٤ ١٥ ١٤ ١٥ ٥

! !
n(A) C( , ) C ( , )

! ! !

! !
n(s) C( , )

! ! !

n(A)
P(A)

n(S)

٦ ٣ ٤ ٥ ٦١ ١ ٦ ٣ ١ ٢
٣ ٣ ٣ ٦

٩ ٥ ٦ ٧ ٨ ٩٩ ٤ ١٢٦
٥ ٤ ٥ ٢٤
٢ ١
١٢٦ ٦٣

n
n

a
n

٢ ٣
٣ ٤

٢
٣n

n
lim

n

٢ ٣ ٢
٣ ٤ ٣

nan n
n n

a a
n n ( n )( n )١

٣ ٥ ٢ ٣ ١
٣ ٧ ٣ ٤ ٣ ٧ ٣ ٤

itA aet ,A a٣٥ ٢

i /
/

ln
e i ln i٣٥ ٧٢٢ ٣٥ ٢ ٢

٣٥ ٣٥

( , )٢
y

١ ١
٢ ١

( , )٢ ٣
٢

٣ ٢٣ ١ ٢ ٣ ٤ ١
٢ ٢ ١

١( )١

( )( )٢١ ٢ ٥ ١

y x x

(x )
y x x x (x )

x

٢ ١
٣ ٣

١ ٤ ٤
٣ ٣ ٣

٣ ٤

٥ ٢
٣ ٣

١ ٢ ١ ١ ٢٢
٩ ٩ ٩ ٩
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x

x

a x

k٩ k١٦

٣٦

O

D CH

A B

٩

٥

٢٢

(y y) x (y ) (x )٢ ٢ ٤٢ ٢ ٣ ٢ ٢ ١ ٣
٣

(y ) (x )٢ ٣ ٤١
٢ ٣

S( , )
٤ ١
٣

x
٤ ٣
٣ ٨

A( , )
٢
٣

A
٤ ٣ ٢ ٢٥
٣ ٨ ٣ ٢٤

(x x x x )dx
١ ٣ ٣٢ ٢ ٤٢

m
m x

x dx
m

١١

١

x
(x x x )dx x x

١٥ ٤ ٨ ٧٣١ ٢ ٣ ٣ ٣ ٣٣ ٣ ١ ٣ ٣ ١٢
٣ ٤ ٧ ٣ ٤ ٧ ٨٤

a

x a
x a( )

a x

٣ ٣ ٢ ٣ ٣
٢ ١ ٣

a ( ) a ( )٢ ٢ ٢٢ ٣ ٣ ٢١ ١٢ ٣a٢ ٣
٤

٤٢١ ١٢ ٣ ٢٨ ٣ ٤٨
٣

( ) K K K K٢ ٢٣٦ ٩ ١٦ ٩ ٣
٢٧ ٤٨ ٧٥

AD ,DH٤ ٢AH ٢ ٣OABOCD
OA

OC

٥
٩

OAB

OAB
٩
٥

OBC( )
١ ٥ ٢ ٣ ٥ ٣
٢

OABOBC

( )
٢٥ ٣ ٣٢٥
١٤ ١٤

OAB( )
٩١ ٥ ٣
٥
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٩R ٣

R ( )٣ ٣٤ ٤ ٣ ٣٦
٣ ٣

T

/٧
/٣

nII
I١

DNADNA

n
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L , l

R , W

D , d

A ax x ax y

Ax y
Ax y a ax xa ax x

Ax y A ax x ax y a ax x

A ax x Ax y a ax x

١

٢ ٣

٤

٣١

DD Dd dd

mRNA
PtRNAA

٤٢ ٢ ٨٤mRNA١٤ ٣ ٤٢

axAx

٣٥

tRNAtRNAUGAACU

١

LR lR lWLW
LW LW LW LW

LR
LR

LR
lR

LR LR
lWLW

lR
LR lR lWLW

lR lR lR

LR lR lWLW
lW lW lW lW
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RNA

NADP
NADPH

RNA

r B D B B B
٢ ٢٣٢ ٢٣٢ ٢ ٢٣٢ ٣٢ ٢

١ ١٦ ١٦ ١ ١٦ ١٦

f (ll)
١٨٥ ٣٧
١ ٢

f (LL)
٢٣٥ ٦٥
١ ٢
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٩٨ ٦٥ ١٦٣( )٢ ٦٥ ٣٧ ٩٨

f (l)
٩٨ ٣٧ ٢ ١٧٢ ٤٣
٢ ٢ ٤ ١

%٤٣

CO٢

H S٢H O٢

ABRr
R R r R r R

R r R

R R R r R r

F : AA Z Z BB Z w ABZ Z AB Z W

F : AB Z Z AB Z w

( AA AB BB)( Z Z Z Z Z w Z w)

١

٢

١ ١
٢ ٢

١ ٢ ١ ١ ١ ١ ١
٤ ٤ ٤ ٤ ٤ ٤ ٤

R R R r R r

R R R r R r

R R R r R r

AA Z Z AA Z Z AA Z W AA Z W

ABZ Z AB Z Z AB Z W ABZ W

BB Z Z BBZ Z BB Z W BB Z W

A : B : C : D :

١ ١ ١ ١
١٦ ١٦ ١٦ ١٦
٢ ٢ ٢ ٢
١٦ ١٦ ١٦ ١٦
١ ١ ١ ١
١٦ ١٦ ١٦ ١٦

٤ ١ ٢ ١ ٨ ٢ ١
٨ ٢ ١٢ ٦ ١٢ ٨ ٤

١
٣

x
I

DNA
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p | q | | q | p٥ ٥

p q f P p

١ ١ ١ ١ ١ ١
٥ ٦

p p
p p p

p( p)
٢٥ ١ ٣ ١٢ ٥

٥ ٦

p p p cm | q | ( )cm cm٢ ٧ ٣ ٣ ٥ ٣ ٢
| q |

m
p

٢ ٢
٣ ٣

q m cm٣ ٣

p f cm cm
١ ١ ٣ ٦
٥ ٥

f cm
p q f f f

١ ١ ١ ١ ١ ١ ٥ ١ ١ ٥
٦ ٣ ٣

/ /

/ /

L mm cm

L L L

٢

٢ ٥
١ ١

٢٤ ٢ ٤ ١

٢ ٤ ١ ١ ٢ ١ ٥

/

/

L cm cm
٢

١ ٥
٢ ٤ ١

٤
١ ٢ ١ ٥

١
٨

١
٤

١
٨

١
٨

W
P

A
١

١
١

WW W
P P

A AA

١٢ ١
٢ ١

٢ ١١

١
١ ١٨

١ ٢ ٢
٤

gh P P gh P٤ ٣

/
g kg

h
cm m

٥
٣ ٣١ ٢ ١٢ ١٢ ١ ٣ ١
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٣٧٣٧

٥٣٥٣ cm١٥

q٤ q٢

q١

q C٢٥٣

٥٣

٣٧

F٣٢
B

F١٢

C

O

A

D F٤٢

h h m
٥٣ ١ ٣ ١ ٢٥ ٢٥

١٢ ١٢ ٤

C٣A٥B

q٢q٣
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/OB ABsin cm cm DB OB cm٥٣ ١٥ ٨ ١٢ ٢ ٢٤

/CBsin OB CB CB cm٣٧ ٦ ١٢ ٢
q٢

F F F F F F | F F | | F |١٢ ٣٢ ٤٢ ١٢ ٣٢ ٤٢ ١٢ ٣٢ ٤٢

F١٢F٣٢F٤٢

/ /

/ /

F sin F sin F F F F

F cos F cos F F F F

| q || q | | q |
F F K K | q | ( ) C C

١٢ ٣٢ ١٢ ٣٢ ١٢ ٣٢

١٢ ٣٢ ٤٢ ٣٢ ٣٢ ٤٢

٤ ٢ ٢
٤٢ ٣٢ ٤٢ ٢

٤٣٧ ٥٣ ٦ ٨
٣

٤٣٧ ٥٣ ٨ ٦
٣
٢٥٥ ٥ ٥ ٢٥ ٢٤ ٢٤ ٦

٣ ٣ ٣ ٢ ٢٢٤ ٢

C٢

C١
٣
٤

C٢

q ( q ) q٢ ٢ ٢
٣ ٣٢
٤ ٢

R

RRI

IR Ir R r

A BL L٤
B٢A Br r A٢(B٤A

A B
A B

L L
N N

A ( B )

٤
٢

٢

A B B
A B

A B B

N I ( N )I N I
B B

r r r

٢
٢ ٢ ٢ ٢

d

dt
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d
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d d(AB) dA
B

dt dt dt
dA dr dr

A r r B r( )
dt dt dt

٢ ٢ ٢

/
dr m

( )
dt s

٣٥ ٥ ١ ٢ ٤ ٥

/ / / /V V mV٣ ٣٢٥ ٤ ٢ ٣ ١٤ ١ ٦٢ ٨ ١ ٦٢ ٨

xx

/ /

t s
x t t

t s

V t t s x m

٢ ٦
١١ ٣

٥
٢ ١١ ٥ ٥ ٢٥

t s٥t s٦x
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٥

H H
t H m
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٢ ٢١ ٥
١

H H
t H m

g

٢ ٢٣ ٤٥
١

d H H ( )m m٥ ٤٥ ٥

OATTN٤
Tsin N T N٣ ٤ ٨

mgh ( )kJ kJ٣١ ١ ٦ ٦

/ /W Pt ( )kJ kJ١ ٢٥ ٦ ١ ٢٥ ٦
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W

W

٦ ١ ٨
١ ٢٥ ٦ ١ ٢٥ ١
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kR N f N N٢ ٢ ٢ ٢٨ ٦ ١

١٢

A B BF (m m )g T m g١ ٢

B A B BT m g F (m m )g m g٢ ١ ٢٢
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A

A

٢
١ ١٦ ٤
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T s
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V A cos t

A mm m٣٥ ٥ ١

/

rad rad
V cos( t)

T s s
٣٢ ٢ ٥ ٥ ١ ٥ ٥

٤

V cos( t)٣٢٥ ١ ٥

V cos t cos t٣ ١٢٥ ١ ٥ ٥
٨ ٨ ٢٥ ٨

cos t t T s
٤ ١ ١٥ ٥
٨ ٢ ٣ ١٥

A٢B
٦
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١١٢

٦ ٦

/k m cm
٢ ٤ ٥ ٥

٢
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١

/P w w w
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r m m m

٣ ٩
٢ ٢ ٢ ٢

٨
٢ ١ ٢ ١

٤ ١٤
I
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I

٩
٣

١٢
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١
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kwh ( )kJ kJ J٥ ٨٥ ٥ ٣٦ ١٨ ١ ١٨ ١
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٨ ٥
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٥X٥
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p٤٢
n ٥lm

x yMg C

/ / / / /
x y

x y x x y
x y x

٢٤ ٣٥٧ ١٤ ١ ١٣٧١ ٣٦ ٦٨٥ ٦٨ ٢٤ ١ ٢٨ ٦٤ ٦٨٥ ٦٨
٢٤ ١٢ ٢

Mg C٢ ٣
Ca(CN)٢

(II)Fe ٢Fe
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(CH OH)٣
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A
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٣

٣
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٨
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/
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١
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%
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/
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/
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/
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H (aq)

H O٣H O٥ ٢H O٧ ٣H O٩ ٤

m١m٢m٣m m m٢ ١ ٣pH

/٢ ٤/١ ٦٣pH١٢ ١/١٣ ٣

/

[OH ] [OH ]

[BOH]
١ ١ ١

٢

/

/ /

[OH ]

pOH

pH

٥٢ ١
٤ ٧
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١ ١

٢ ٢

٢ ٢ ٤ ٥
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٢ ٣ ٣ ٢ ٣ ٢ ٣
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٤ ٢ ٢ ٢
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