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L.l~lj~l~ 

'->"u 

16 ,)~ 16A ~'JI : ~~y)\ : lJ~\ 

: W:!.l.l n ~ 2 ~ n ~ ~ .~~ 1 : ~ 2) 1 JI_J.....l\ 

c; J~~ A; AD 
A2 = c2 

n n BD 
A2 -< c2 

n n CD 

A2 = c; 
n 2! 

DO 

A2 ~c2 
n n ED 

J : ) 0, + oo [ ~ IR 

x ( ) 
3 

1 2 x - 1 : ~.!\.ill ~JI ~~.l\.l.ll 
xH e -ln x +vx-x +---x 

x+ 1 
: '":l ] 0, + oo( J~JI ~lj~JI ~JI .ill ~ 

1 x 1 1 2 1 J (x) = e -- + - 2x- - 1 A 0 
x 3if:2 (x+lr 1 

JI (x)= - ..!_ + -
1 
-- 2x + 

2 
- 1 B 0 

x 3V (x+1r 1 

J I ( ) X 1 1 2 2 c 0 x =e --+ ,r-:J- x+( )" 

1 

x 3~x 2 x+1 -

J 1(x)=ex + ,;., -2x+ ( 
2 

) 2 -1 DO 
3~x 2 x+1 

J
I ( ) X 1 1 2 x = e -- + -- - 2x + -1 E 0 

x 3V (x+1)
2 

:~ 1= tn(4)(e2x -4ex)dx :J..I.Slll~ 

-4,5 A 0 

ln(4) B 0 

0 CD 
ln(2)-1 D 0 

e 2 -4e ED 

: (~ 2) 3 JI_J....J\ 

: ~ un = n + COS ((- 1) n n 3 - n 2 +\.,ln ) : ~lAJI J:IJI ~lj ~'û:WJI ~~ : ~ 2) 4 JI_J....JI 

o.l.,p,..JA J#. A o 
0 BD 

-cr.) c 0 
+oo DO 
-1 ED 
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ln( x) 

~1 .1+ ~ ~ ($~ L--4 
L-l~lj~l~ 

W"'L-! 

: .JÀ J(x) = e ~-t :~.:~ U.JL4.ll x~\~ j ~J.»..ll ~.ll.l.ll U:~ J:!:1o. : (b.A,j 2) 5 Jl,:,......ll 

)-oo,O [ AD 

]ü,l[U]l,+oo[ .BD 

]ü,l[U]l,+oo] CD 

]ü,l[U[l,+oo[ DO 

]ü,+oo[ ED 

.b-I ~~~ .J~I .U\ ~ .\~ ~~4~1 .J~I J. 20 Uii..i..ll ~ ~Y' J~ JI..W..I : (b.A,j 2) 6 Jl,:,......ll 
:.JÀ .o~ 4.:.....ll A.ll....'il Ù-" JI_,... JS J. ~-*'il 

1 AD 

80 

16 

80 

BD 

CD 

DO 

ED 

: z 
2 

= e -20J7i + e -20J6i J z 
1 

= e 2017; + e 2o16; ùl.:!.lilùl (JIJ.-.ll : (b.A,j 2) 7 Jl,:,......ll 

~6~_,.. AD 
~ •\..JI.... u. BD 

(JI:ÜI_;.. CD 
ù4Jt.....:l.. DO 
~~ ED 

y( 0) = 0 cJb.:! ($~1 y'+ y+ 1 = 0 ~l.i::JI ~J'.a...JI J:!.. : (Uiâ.i 0.75) 8 Jl,:,......ll 

: ~ . IR ~ U.JL4.ll ~.ll.l.ll _,. 

y( x)= ( x+ 1 )e-x A D 
y(x)=e x -e-x BD 

y(x)=e-x -1 CD 

y(x)=cos(x)-1 D D 
y(x)=e-x(cos(x)+sin( x))-1 ED 
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.&1 ~ lH ~ tS.l.i""' t-.-~ 
t-l~lj~l~· 

(.)"lw 

~J:li AD 
I~J~ J:li BD 

J_Jh.ll Ü-" .U ~~ 'J LA J:li C 0 
j:l. (,? 1 J:li 'J D D 

.J~~J:li ED 

7 
AD 

e 
7-e BD 

0 CD 
-<X) DO 
+oo ED 

Jim x x -
1 ~4-lll : (Uiii 0.75) 11 JI:,...JI 

x-> 1 x-1 
-oo AD 

+oo BD 
-1 CD 

DO 
0 ED 

:wl.! 

(f-1
) (ln5)= 0 AD 

(J-1 )(ln5)=_!_ BD 
6 

( f -\ ) (ln 5) = - _!_ C D 
6 

(J-1 )(ln5);t:_!_ DO 
6 

f(ln5);t:ln5 ED 
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: JÀ p = 0,5 J n = 16 ~~J x~~~~~~"'~ ($,jl~l ui~'JI : (~ 0.75) 13 Jlj.<...ll 

a-(x) =4 A o 
o-(X)=2 BD 

a{X)=-4 C 0 

o-(X)=3 DO 

o-(X)=-2 E 0 

: O..)A n 1.:-1~ 2 ~.)JI~ \fn E IN un = 1 ,222 ... 222: 1.:-1 4.!.Ja...dl 4\.:i:i...JI : (~ 0.5) 14 Jlj.<..JI 

~'J~~~ AD 
~~L.i:i BD 

~~ CD 
~4L... DO 
~~.l.al'. •• jl ED 

ex -ln (x)= 0: ~J~JI : (~ 0.5) 15 Jlj.<..JI 

]-2,+oo[ <} I~J~~ A 0 

] - oo; + oo ( J~JI <) ~ J,!'il ~ ~ B 0 

]ü,+oo[ <} I~J~~ C 0 

]-2,+oo( <)~~ DO 

. [ü,+oo[<}~~'J ED 

: r..l" J=J~2(e 1 +e-1 ) 2 dt ~'LS:UI~ :(~0.5)16Jij.<..JI 

e 2 -e-2 +4 AD 

e- 2 -e 2 +4 BD 

e 2 -e-2 -4 CD 

e 2 +e-2 +4 DO 

2 ED 
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1 
1 

' • 1 
~~ J...P ù-: ~ I.S~ ~\.4. 
LJ~IJ~~~ 

0-'IL.J 

:~.EL= 1521 MeV t;JL:J 1~~Hg ~)\ 'ô.Ji\.1:..:)1 :Ulb: (bli 2) 17 Jlj..J\ 

mp = 1,672610-27Kg: L.Jji_,yll ~ 
fin= 1,674910-27Kg: l.JJJi_,.ill ~ 

C = 2,99792.108m/s: f:1.)ll <}~_,.:.J'~->"' 
leV= 1,6.10-19 J 

······"··"············" ......... " .. 327 ,07.10-
27

Kg A 0 

·····································" 329,77.10-
27

Kg B 0 
.................................... " 337,05.10-

27Kg . C 0 
..................................... " 366,15.10-

27
Kg D 0 

.................................. " ... 385,25.10-27Kg E 0 

. t.,..:i"''.l\~ .t;J ~y 

2~; Pb (.)""L..:.)I >ly -.)1 J~ B-J a tY 0-- ..::..ûW.\1 0--~ ~ .Yc-~'-'~ 2g~u ~"J:!-l'.JJ~' ~ : (bli 2) 18 Jlj..JI 

: y. J~l \~ ~jll\ B-_, a t.JÎ 0-- W\'ïiàïll .:l~ .•~' 

....................................... 8 a, 6B- A 0 
8 a, 4B- B 0 

................................. " ... 8 a, 8B-. C 0 
....................................... 6 a, 8B- D 0 
....................................... 6 a, 4B- E 0 

~'JI\ w}:Jy w,w .r ~~_, M 4-Jl:iS j,J\_,h....l Jy:. ~ d:i5. .:ll~)l\ ~\.! Y.J;. ~ Wli: (bli 2) 19 JI~\ 
.(~lpl) j,j\_,b....'JII 4J:iS ~ J.J (S) yl...... ~hp] 

~.\.\_;~fi~ .JWI .6..J~\ Jy:. _;_,.ill ,j,jl_,b....'il ~ ,Ji...'il __p.j ~~.:loi ~Y"' ~.JJ.:l.i (S) ~~ ~ 
: wi.SI.S:i.:.. 'JI\ J5. 

g= 10m/s2 ; r= lOcm ; M=O,lKg eth= l..Mr
2 

: ~ 
2 

: I.$J~ yl......l\ ~ t;JI)\ t) .... ..:il\ 

10,8 rad/s2 A 0 
...................................... 25,5 rad/s

2 
B 0 

....................................... 66,6 radls
2 

C 0 
....................................... 70,8 radls

2 
D 0 

....................................... 85,5 rad/s
2 

E 0 

8 
.1 

X' 

0 

x 
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(J'lw 

y 

0 

(q<O) 

Va 
x 

~ 

E 

~y~~~..?- AD 

...................................... ~~yi~~..?-. BD 
....................................... ~~~..?-CD 

l..l;.:j,jlJ· ... - ··- ~ D D ....................................... ~ . c ....):l'UA ~ ..?-

....................................... ~~..?- ED 

()A 4j_?..JI 4.!\.bll .Ujijlll ~,JI jill~ ~Y' C ~1 ~ ~ ~L.;.:i.. 0#& ~: (~ 2) 21 JIJ.wll 

: I.$.J~ ~ JS u):. 

U ji jill~~~ rJ.J ,c~) CJIS.) C 4........J~ ~ 4-i~ ~\ 4.!\.bll ~ B D 

~ ~ ~ rJ.J ,c~) CJIS.) C 4........J~ ~ 4-i~ ~~ ( i) 4.!\.bll U..U CD 

Ujijill 

Ujijill ~ ~ ~ rJ.J ,c~) L.JIS.) C ~.J~ ~ 4-ï~ ~~ 4.!\.bll D D 
4...~ t9\.bl\ c~ (_J_,s:ï.... E D 

. .)ljill.)c. '-;S. y R oû..Jii.. <rJI Jw,_,...J ,C ~ ....u...J ,L ~_p.:; J,..L..... ~J LJ.o ~t..>.J&S o).l L.Jfi.:ïi: (~ 2) 22 Jlj.wll 
o l.ill4,j -< -'1 .....bill ùi..UÜ:Ï L. . ùl '-"11 "Jt....iJI ·.~Il ... .-: ·"1 .; ~~ V "Jl....ill oû...J! V(t) w ü:l.. ' ' o l.lll .l .• .J _,........ • • <.r""->" Ul-1 Y Y" r- I.)";!JJ ,~.r Jo! • e • ~ . J Y~ .J JY 

: "-:!Jtill ~~ .)c. J..=..j! RLC 
VR=8V VL=9V Vc=3V 

rvr-----_J 
v(t) 

: l.j.J~ VeY jill A.lWll ~\ 

...................................... 20V. AD 
...................................... lOV. BD 
...................................... 12V. CD 
...................................... .14V D D 
...................................... 24V. E D 
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Fès 

;i..b\>1 C ~~ J:, ü&..\1 ~ (1) ~_,.JI~~>! K...>y:ill tbl.! ~ : ~\:i.\1 o)~l l.JS:il: (blj 2) 23 Jlj.uJI 
.E=lOV.Yjl 

~ ~_,li ~ ~_?.JI EL ~lli...~l :i.j\JJ\ .(2 )~_,.JI~~>! K.Jy:ill tb'-2 ~ t = 0 :i..kJJI ~ 

: i.jJW (~\.:JI .JJ~I : To) t = To :i.blll 
6 

....................................... EL= 0,375mJ A 0 
....................................... EL= 0,775mJ B 0 
...................................... EL= 0,975mJ. C 0 
...................................... EL= 1,275mJ. D 0 
...................................... EL= 1,525mJ. E 0 

; 23 L>:uAi ~ü: (~ 0.75) 24 Jly..JI 
: '-iJ~ To ë)..ill ~\.:JI .JJ~I 

....................................... 0,25ms A 0 
....................................... 1,25ms B 0 
....................................... 2,55ms C 0 
....................................... 5,75ms D 0 
....................................... 7,25ms E 0 

CJ.fo..l...~ ~\+Lo ~ ;j,S_;.:.. CJI Jjii: (~ 0.75) 25 Jlj..JI 

....................................... l...~ t.Jt....:ill A 0 

....................................... ~ ;i,c _y-JI B 0 
...................................... ol:;..:i')l u.ii W t.Jt....:ill J ;i,c _y-JI C 0 

...................................... CJI....S'u.:i... CJI..A~I ~ t) . ...,:il\ J ;i,c _y-JI . D 0 
....................................... CJl:i.l-4~ tJ ... ..:iliJ ;i,c _y-JI ~ E 0 

...................................... 115cm. A 0 
...................................... lülcm. B 0 

...................................... 85cm. C 0 

...................................... 65cm. D 0 
..................................... 25cm .. E 0 
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iill ~ 6-: ~ ($~ ~4 
L..l~\ J ~\ L..:Ls 

(..l'lu 

. t = 0 ~~ ~·.l:!.J-Ï N0 = 96.1020 
.)c (,?fo..o~ ~: (~ 0.75) 27 Jlj.uJI 
: ~ t = 4T, ~~ ~ .u.....i.\1 .>=y. T (fi.:) 

...................................... N = 4 8.1 020 A 0 
....................................... N =24.1020 B 0 
· · ..................................... N = 12.1 02° C 0 
....................................... N = 9.1 020 D 0 
................ .' ..................... N =6.1020

. E 0 

..::.\S~I ~ .~~~ .b..iJI t"' a ~,ulj L.Jfo V0 ~..\.i ~ ~ ,0 ~~ C>< rn~~~ 01.b.i : (~O. 75) 28 Jlj.uJI 

.................................................................................................................... :~\~\ 

--\~Il- - . -. ii.ll- -- A 0 ...................................... ·~ "'-"! ..r <U: """Y"' I".A.l.J 

........................ a= 45° ._,_,,y,~ J..=.: ..,..)l ~~~ (.G.WI B 0 
W - ·ts; w.t; ·- 1.~. Wl C 0 ...................................... a ,<....JJ -~.J 

a t"' fi ..b _,i.JI ~ ~~~~ D 0 
...................................... ~ ;;,s->"' ~iill ;;,s->"' E 0 

L.JIS bi. m'= 2m ~-' r =!:... 4-c~•.fi_,, rn~-' L 4-l.,.b-......J~ C><~fi..~~ (JS.:ll: (~ 0.75) 29 Jlj...JI 
4 

L 

r 

L ...................................... 00=-AO 
3m 
L ....................................... OG=- B 0 

0 2 

·. 3L 
.............................. OG =- C 0 

4 
...................................... OG = L D 0 

SL ...................................... OG=- E 0 
4 
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-Ull .l.p r:H ~ 1.$~ ~4 
L.J~\ J y.-.bll ~ 

(J'lu 

:_,A L.;_,\ll '-:?~1.:..i ._,..;,.J ~~ <.....i~k) n ..JL..f:J'll J..L....: (~ 0.5) 30 JI~\ 
ë:_l_;ill ~._,..;.JI ) ... .';"WI ~Y": C 

ùi...i..::.ll ..b..., )1 ~ • _,..;.JI ..J~I ~Y" : V 

........................................................................ n=CV AD 
........................................................................... n= C2V BD 

v 
................................................... n=- CD 

c 
c 

....................................... n=- D D v 
...................................... n = V2C E D 

~~ t..JL...:ill .R = 1 Om J,;.t.....:;, ..;yl-l ~ .)c V= 20m/s ~t:i ~~~.ci~ : (~ 0.5) 31 Jl~l 
: .JÀ an~ 

..... · · ................................ an = 200m/s2 A D 

.................................... an= 1 00m/s2 BD 

....................................... an= 40m/s2 C D 

··· .................................... an = 4m/s2 D D 

········ ............................... an= 2m/s
2 

E D 

4_,..,11 o~ J_,b ~ ,n o..JLS..il ~k... u\.i..:ô.b....J ~ ,Ao t_l.)ll ~ 4J_,b ~_,...;o 4.JA: (~ 0.5) 32 JI~\ 
:_y. 

....................................... nÂo AD 

....................................... n2Âo BD 
2 ·o ....................................... Âo C 

n ....................................... -DO 
Ào 

....................................... Âo E D 
n 
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~\ J...P 6-: ~ .s~ ~4 
t__l~IJ~I~ 

()'lw 

BD 
CD 
DO 

tBFe(s) 1 Fé\aq/1 Cu2+(aq/ CU(s)G A 0 
f'Cu2\aq) 1 Fe2\aq/f Fees) 1 Cucs)ff B D 
c:.,Fecs) 1 CU(s) Il Cu2\aq)l Fé\aq)$ c 0 
(,;Fees) 1 Fe2\aq)ll Cu2+(aq/ CU(s)!.:b D D 

Fe2+(aq/f Cu2+(aq) E 0 

A
1
(aq) + Biaq) = B

1
(aq) + A2(aq) : ~Li:ill ~-: (~ 2) 35 JI~\ 

~l.!i .Ka2 J Ka1 ~ljlll ~ 6JI~ ~l.!i ~ J5.1 AiB2 J A/B1 o~ll ~ ~J.lj.JI ~ J..4A: (,?~1 
: ùjl .lJ.:.:i o~\ ~Lilll ()jljlll 

. K = Kali Ka2 4..!)W~ A 0 
.K = Ka2l Ka! 4..!)W~ B 0 
.K = Kat *Ka2 4..!)W~ C 0 

.Jc.Wll ~ ~WI ~_,~_).JI~ ~lA:ic'i\ ~H~ D 0 
.K-1 = Ka1l Ka2 4..!)W~ E 0 

._,;.-....\ r.~u..~ 4_,~j.J~ ~W\ Ka~ w.ï\S WS ~1 ùfo 

._fil r.~u..~ 4_,~j.J~ ~WI pKa ~ w.ï\S WS ~~ ùfo 

. fil r.~ti-~ 4_,~j.J~ ~WI Ka~ w.i\S WS J!\ ùfo 

._,;.-....\ r.~u..~ 4_,~j.J~ ~WI pKa ~ w.ï\S WS ~~ ùfo 
K ~--- 1\~li~ i:i:î'i . a .Y""'"' . • . y 

AD 
BD 
CD 
DO 
ED 



Université Sidi Mohammed Ben Abdellah 

Faculté de Médecine et de Pharmacie 

Fès 

: ~t.::JI Jcû:i.l4 4S ~~ oJW'il Jcû:i : (~ 2) 37 JIJ-.JI 

~\.... + ~\ = ~.;.:..? ~ + J~ 

+ -
AgCl(s) = Ag (aq) + Cl (aq) A D 

C cs) + 2H2(g)-+ CH4(g) B D 
- - - 2- -

6 Mn0
4 

(aq)+ l (aq) + 6 HO (aq) = 6 Mn04 (aq) + 103 (aq) + 3 H2Ü(I)o CD 
+ -

H
3
0 (aq) +HO (aq) = 2 H 20o) D D 

CH4 (g) + 202 (g) ~ C02 (g) + 2 H20(l) E D 

: ~Ull Jlp 'il Jcû:i ~ ~.;'il ~lt ë" Jc.û::l:! ùl ~ (,?~\ ~\ .J.J-:l.JI.S.J.J~\ .l~. : (~ 2) 39 JI_:,...JI 

. 2CxHy + 702 ~ 4C02 + 6 H20 

CH4 AD 

C2H6 BD 

C3Hs co 
C4H10 DO 
CsHu EO 

.HzPO;;: 1 HPOl- 4J~j.Jl Ka~~~ ~t:i 0-o .fil üfo A 0 

. H3P04 1 HzPO;;: 4J~j.Jl Ka~~~ ~t:i 0-o .fil üfo. B 0 
.HzPO;;: 1 H POl- 4J~j.Jl Ka~~~ ~t:i 0-o ~~ üfo C D 

.0~J..l.:o.A y,}:- D 0 

-~ t..#J\...:J E 0 
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~\ .l.p ~ ~ 1.$~ Ls...,4 
t......l~l J y..-bll ~ 

(.)o'lu 

~J..1j.JI 6H ~ü:lll ~ 4JI.lll Jl~'iiJ ô..l...oiS'il ~..1'-'..A (jjl~ ~ JQ\.b.U yJ x ..1..~.:..,: (~ 0.75) 41 Jl.j..JI 
: 4üll ~~4 4S- ~\ .f.$~\.lll J'+JI.) CNO-/CN- J Mn04/Mn0 2(s) 

2Mn04 +xH20 + 3CN- = 2Mn02(s) + 3yCNO- + 20H- . 

. x = 0 et y = 0 A 0 
.x = 1 et y = 2 B 0 
.x = 1 et y = 1 C 0 
.x = 2 et y = 2 D 0 
.x = 2 et y = 1 E 0 

.CH3CHCH2 A 0 
.CH3CH2CH3 B 0 

.CH3CH2CH20H C 0 
CH3CH2COOH D 0 

.CH3CH2COOCH3 E 0 

ùl Y+:! ÔJ:!\.a..JI ~\J:i. : (~ 0.75) 43 Jl,j..JI 

1.:uk l....w · .c: · A 0 . - .J i.J~ 

w 1....\:i \ .. iAîijl · .c: · B 0 . -->""-' J J - i.J~ 

. _H\.a..JI J_,b..Jl ~ ùfi.:. C 0 
.4..J ..H\.a..JI J_,b..Jl ~ ùA! D 0 

~~~ :Ut.:JI ~ ü '1 - · .c:. E 0 - • .) .J-1-'1 i.J~ 

HCl J~pKb= 4,76 <ÙJ 0,1 mol/L oJ:!Sjj NH3(aq) J~ Ù"' 20 ml~:(~ 0.75) 44 Jl,j..JI 
pH~ ~HCl J~ Ù"'10 mL lj~\ ~ .0,1 mol/L oJ:!Sjj 

.9,2 AD 
.4,8 BD 
. 11,8 c 0 
.2,2 DO 

.1 ED 

~ ~ H30+ ùJ:!I ~y t.;J~ ~H3P04 t.;.J_,i...._,ill ~~ J~ ~y (.)\S. 1~1.: (~ 0.75) 45 JI,:,...JI 
J_,b..JI 

.0,3 mol/L AD 
.3 mol!L BD 

.0,1 mol!L CD 
.0,03 mol/L DO 

.0,9 mol/L ED 
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.\ill~lH~t.$~~4 
~.y...=.ll J y..-.hll L...:l-S 

,_,,A_.J 

ilJ 'ili...à\J J~l \~ <).4 100 mL ü~l \j\, lg/L oJ:!SJi f.$Y..,... J~ ~ L;.l~ )fo, : (~ 0.5) 46 JI~\ 
~\ J~l ~_; ~ ~ ,)ii.JI s:-WI <JA 400 mL 

.lOO mg/L A 0 
.200 mg/L B 0 
.250 mg/L C 0 
.300 mg/L D 0 
.500 mg/L E 0 

~~ ~ ~'J:i JI~\ o~l ~ill : (~ 0.5) 47 Jl_y...JI 

w~Ui....ll · w\..i .. ··11 J11i.il A 0 . ùH J-lJ.Y." 

w~li.i.JI · w\..i .. ~ 1 1 J11i.il . ùH JYY" 

ü~l.i:W\ · w\..i .-:c ·'':il J11i.il . ùH J ..)"-'":' 

w~Ui....ll · H+ w\..i 1 J11i.il . ùH .J:! 
w~l.i:WI · OH- w\..i \ J11i.il . ùH .J:! 

BD 
co 
DO 
ED 

~ ·1 'u....&ll · -~- 1 1 .. wl ~ . .c_, • (~ 0 5) 48 JI'· .11 (.) ..r.... ~ (.)"lJ _) ~·. • y-

w\..i .·:c ·1':/1 ~~ A 0 . J ..)"-'":' . 

. w\..iji_,yll ~~ B 0 

.w\..i.J.fo:!l':/1 ~~_, wUji_,yll ~~ C 0 
.wUji_,yll ~~_, wl.i_,y~l ~~ D 0 

.wu_,_;~l ~~ E 0 
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~~~ù-:~~~L-4 
L....l~IJ~I~ 

W"'~ 

u~ 0-" Li fi.. W.:.. Wl~ ~ •[a] ~~~ oÎyiJ [A] l.$~1 ..J~'--i '-:-l~ ~_) 0:!-! (IJ)I: (bli 2) 49 JI~\ 
: l) ~ J.iî ~~ o~ .l.l±1~~ _)_s:.::, ~>~i_, ~yJI 1~ u'--!L....:,... 

.X ~~ ~'--! ..b+iy l.$~1 _)_,......:::JI A 0 
.Y ~~ ~'--! ..b+iy l.$~1 _)_,......:::JI B 0 

·F _)~1 1~ uc JJy...JI J,;hjl C 0 
. XAXa Y. f')IJJ XA Y Y. '-:-l)\1 .;1J_,jl .h...i.ll D 0 

.XAXA y. u'--!I.......:::..JI u~ ._;1 _)_,li .h...i.ll E 0 

ç.\y=>- ù.J:!CJ [L] ~_,.b ~i u\".:, ~ji.<> .)}il ,J:,JI ~'--!::, 0-" ~ ~')\....., 0:!-! (JIJlll: (bli 2) 50 JI~\ 
0-" Lifi.o, (F

1
) -;_,i ~ ~i [p) ~1..?.) ù.J:!CJ [vg) ~)Î ~i ul".:, 'Ù:!:ii ... ,JP~'--!~~WIJ [R) 

: 0-" Li fi.. (F2) y.ïl:i ~ ~i ~1 ~Iii .fi":,~'--!::, J J_,~l ~~ 0-" ~i ~'--!::, 0:!-! ~WI <:;:JIJlll .[L,R) w44~ 
[vg, R] 10%, [L,p] 10%, [vg,p] 40%, [L,R] 40% 

AD 
BD 
CD 
DO 
ED 

:~\_)_,li u~l Jû:i..i): (bli 2) 51 JI~\ 

AD 
BD 
CD 
DO 
ED 

.(VIH) ~~ ~Li..JI CJI~ LY'J~: (bli 2) 52 Jlj..JI 

.ARN .)1 ADN J~ ~ ~Li~ c.f~ Aj'J ~~~ ui.....J~I 0-" VIH ~ A 0 

.T
8 

uy_,ü..Jll .illl~ J GP120 uli:!:iJ..r.JI ~..?.J T 4 uyJW.ll .J:!A-iî ~' VIH '-:-li.GJ.All ç.\.liÎ B 0 
. T

4 
uyJli.Jll ~~ tw) .)1 1~'-! '-:-li.......:::..JI f'~..} GP120 uli:!:iJ..r.JI ..>.!yo..:i c.f~Y. C 0 

T T ~ li.Jll 'u)L;.ll CD u~l 1~ GP120 uli.l:î ··11 ..::..W:.i D 0 • 8 J 4 --' .. 4 . ~ .. J?. . 

. u'-:!Jli.Jll ti.YÎ ~ ç.W;;..) ~ o_J~Li ~j4-lil ~lyÎ _)~ .)1 c.f~~ ~~ ~Li..JI l.JI~ ç.b E 0 

! ':i 1 • • -tl • . . t.. \1 :i . ' ( ~ .,_J • :;. 1 .L........G 
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' • l 
Â)l\ .l..p 0-: ~ ($.~fui <L...t.A4 
L..l~l J ~\ ~ l. 

(..).Il~ 

. ..;_,b.ll ~\ : (bli 2) 53. JI_J..JI 

~ FADH2 ~j.:;J U.\Sll ;;......&~IJ 3ATP ~ NADH ~j.:;J U.\Sll ;;......&~\ ,~1 4.1..l.JI ~ A 0 
.2ATP 

BD 
co 
DO 
ED 

.~1 ~1 : (bli 2) 55 JI_J..JI 

AD 
BD 
CD 
DO 
ED 

AD 

BD 
CD 
DO 
ED 
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~~ .l..p 0-: ..1....4.:1...4 r.S~ ~4 
LJ~IJ~I~ 

0-"L.-.! 

.Jifo':/1 r-\...,ii';/1: (~ 0.75) 58 Jlj..J\ 

~ 'üll '~W J ';tl ~ · ··1\:U.. · \...,iii t ·~> 11 ... ·':Il \...,ii':/1 A D . ~ JI.,?" J 1..)±:-1 (.):l-" ' ~.:r(.,?"..J= f' ' 
~~ ~\li 1 ili · IJ)).hjl ,~, ~~ ~~1..:..1 :i,i,l..h..:. . L.:;,.,l ~ i JS.,:;,:i ~ ... 11 ... · ':/1 l...:ii':/1 B D .. .. f' .. (.)A .. . .. .. . <::: . .) ~ (..,?" ..)= f' ' 

Lll :i .1 t: - • 1. ".:.1 .1 •• 

.~\ 

CD 
DO 
ED 

AD 
BD 
co 
DO 
ED 
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--- -~ l 

~\ .l...p 0-: ~ c.S~ ~w. 
~~\ J ~\ L..J..s. • (Jo"l.....J . 1 

.~1_)_,11 o.)W\ : (~ 0.75) 61 Jlj..JI 

· ~ 1- ol .:11 . ...! • 1:.::;·:, ADN · :i..:u · ~~ · ol ··11 wl~ û.:JI ~ Uil -'1 o.)W\ ·~ ~ Y' <..,? r-- !.Y' _y,. ~ .. .. Y.F _,.,.. .. .. _)y 

.~~~ ji\S:i & ~~ ~~ o.)\...o J~l ~ ,~1 ~y...ll j~Y, 
.Y..,ï .)1 t.J-i 0-- ~\:t; J t.,:JI ~ .)\_)Î ~ w~l .)~ ~ 

w\...o · .. le::.:~ 1- wü- :i...S:il..L.o .)~ -ADN:i..:u' ,4..Wb.Jioi·:11WI~u~l . . J_)~ ~ ~ J . y .. Y. .. .. _,.,.. .. -r 
·'-?_)~ ~J j~)l ~J ~J) ~lj ~) 0-< :G~ ADN ~y.~)~~~~ J;jl:..:i.\1 

AD 
BD 
CD 
DO 
ED 

.ADN :UC~ : (~ 0.5) 62 Jlj..JI 

., · .. ·1 ADN ..1:>.\ --~ \b.:i ADN :UC~ A D . .J ~ .J-1 y. J J r.lY ( 
wl-'''~w~ 3'-->5'wl·111 ~u:i.L:.I .. ~\.b:i.....'ll~ · .c::·:,ADN:UC~J~ BD . _,..... . . J . _,..... . . .J-lA ' .. 1.)_,........ 

5' "' • -+j 

CD 
DO 
ED 

.~ yll : (tbil 0.5) 63 Jlj..JI 

AD 
BD 
CD 
DO 
ED 

ARN : (tbll 0.5) 64 JI_J...JI 

AD 
BD 
CD 

.oi_,:J\ J,:..\.) w\...oJj~)l i.S~ ~~Y- ARNm D 0 

.~ ~Jj~l o~Ull ~ '...?~ '1 '~j~)\ ~J_,:JI ~'...=.~\ _}Lf;.' ARN1 E 0 

t - ~t ' 


