
;J+.e - iJ4Jl r ,.'Lll 4iS 2ot6l2175 6J.il1 ;1;t+

(: 3O : ii.r.eJl) c'lf burl aisto

.6-i,= "i ; ,p:!Jt .:rJt -li..j ; { aJt3*,Jt

(.*(T).'.,,(+)) E
.6-t

2

n

l2

16+r.
2

JE_J'
4

.6+r .6-r
22

,=Ji(""dY)*','"[1'])
\ \6,/ \6))

.-Ji .c

D

.A

.B

z +

sln

(VnN)

: 3 cjl.l*lt

u, =-, (Jr)' , ,, =F:+ ' ir.tiltLqrrirrl r.,li,j

dJLiA J t&Ui.jl l-r.Jj- +'j a+t-ojJl o" Bo% ++*,,-'t L;l . i+;LJl r.jc)Jl .:,i sJ JJ-:.11 dra i-lJ: d)i c.r^: 4 dl}"ll
. l-J,L^ +,,i .tJi,i^ 4000

. % =7000 r.,*,,t -e n iil! Ll.{..,$e J+ }ijJ1 :.:,J \ .r -x}

[r*i.6)-"":[.]-,l.r. -r un=l : 
"!u+ai_!lai$Jli.J"rji"ll -$; : 2 dl.s-Jl

. u, =13000.(0,8)'*r .E i.rrl-,.. irltii. ''
u":13000.(0,8)'

.c

.D

V,.r =11000+0,8'V" .A

. V".r -7000+0,8.Y .B

C(x) =;\FI? * f,,* L"+ i.i-,,*rl x ,jgJt :+r.i.x {$J,lt alNt ri6r,: S dt-!-Jl

r-r^s. tr
|!.1

iitti j1gl,"l=z
jr t$,u= u. kl+i r)" OrS.r $.,t1 p .uJt i,^1r

' keN 6" n=3k+1

.c

.D
,. -f tr * i.6l

l'"i=2"

-A

.B

lim u, - +"o ,E
"[gu, 

=3 'c

Igv. = -5 'D

u" -2.(t-:") .A

JIIIY =o .B

.u" = 2.104 -V^ e;i

8'(0)=0
.Jl*e(x) - z

.D

.E
g-'1*; =-! ; ::.- J\- os .B

2rlx + I

(e-')'(o)-r .c

-lA g(x) .!J- dt+- ,A

. D, :]--co;-2]U[z;+*[



6.53 - iJqJl J ,,'Lll 4,lS 2o16l211s eJJl ;lr!"

: 6 dl3-ll

r.rF, 4.[cm -.ea,,,..s" a.-. 3i :-i (diagonale)$ 61s lil .[
8 crn' ;o r."+-.

6lJ, &>i tfii- lieL;;J .f ;.Str 8H....r. F si+ .B

x+y-16 r.J-i x.y=53 -., x'+y'=208 ;ts lil 'G

t:.-. 990 .1* 4;ltii" i.-r=..- .:l.pl 
'.i$ 

p1:+ .D
. 21 .;ra :|.:s)l o'u g* plr::o ;;"-i

.AitE LJiSll a.:rqlt 6;.+ .E

plei."r.E"&+k:.liJl .JjriJl Cr:, f(x)-/x+sin(2x):+t4R,rsAi;nJt lllJlf(x)JSil :7dl3"ll
(o;i,i)

ti* f(') =+x-+0 X
.E

y =Zx+l iJ:i.'-Jl 3i #Jl dri C, :+s .C

' n $ f(x) iJlJl-2-e: 'P

'!+:j f(x) ilbl1 "A
CrcJx; -.F;+'''"rl O'Litll,B

J,=f e-'*.cosx.dx,," =L' e-'*.sinx.dx, r1*)=r'$ 4+JlllhJl .+.,,.',: 8cJ1.*'11

;=[' sin2x dx: I=[" "ot* dx .F+] :gdl-!*,!lJo l+2sinx J0 l+zsin x

n > t c I" = J" 
xn.e-* .dx cF*l : 10 rJl.rJl

,r
-Il-l+ne 2

n2tl

frn-
J -nT =e2

l-ne 2

r'- 
n2 + 1

' JlT."r(')=z
f'(x)=0. ,--G dadq

.A
.c

.Jn .E
.B

.D

aitL= 4-_.,6J1 6^+ .E J-sina+ln(l+2sina) .C I=l-1n(1-sina)
I -1- ln(l -2 sin a)

.A

.BJ=sina+hJ .D
./l+2sina

-S"ll a-r.1gU 6*"+ .E
iitu. *19-I':**

- n.I" l + an.e-u

L =1 ' 
u*1

'eu
,(a=1 e) ++l-rr I" a+luill

(a=16.)

I

.c

.D

.A

.B



i:.3 - iJ-lJl r .,,Lll {JS 20 L6 I 20L5 €r.lJl 6 lJl..*

(s 3O : 6r.oJl) rl.r i*iJI 6:Lo

2L *:Jt
irjsll a,l,I]

lu:931,494Mev.c-2 , No =6,02.1023mo1-' , 7,6ans r=,r

N;dqltJldr..r F l"t-itt:*"r.,il lfCo, m(jiCo;_59,9523u ;

a

i.t-19 a-0,06166 a;_p tL,J+Gi : 11 dls.Jt
La.r:*! r l;r.", 4$J; Lj= ,',.r+ ;jY

. N=4,74.1011 kHz
. .-iJt cx D-2m i.iL.* & 4-.il^ii .r-i

s = l.lQ8 m.5-r ; {r}.i

!f Co e,,:t-,.rstt 6lril ,i*jll i:;ti ; otlu.; 12 dt3*lt

m(e)-5,4s6.10-o u ; m(ilM):sg,8493u

r,iJl ..i'.'-11 r-L"ll ,r.r;liLJl ,'"j \^,",i-l '-r lll n
. ,-t+. _p q_F->Jt :.'i:ll ,p;c clls t-icl .' 1;

.L=2cm .E

p o+tJ,] q .C
ir-iil .F-.;c ualUiJr

;.^-F!t

0r0,01' .A
r! ).:i 416- J; L-,:r: LJG.i-l $p ,B

.J,.61 i^]i e liij

i+"lir+,1.Ji_6Jl lf Coe,tr-,..-5Slt dr,.,i+"j, .,lg,g.l sns;rJt rr.r .C

. 33% *+ oi+ll .:.r"JJ

tr-.iJL axiiJt iiCoc,tt,.rSt c;9 ll-":, 1S,B1 ans 6:.ll :,.', .D

.66% 
"-o 

*:+11 ::'11
1-.ailels q-r Eall +.r-91Y1 a;.a .E

,*i .rCt cr \l: cj:J i+;l! &u:tt UU .A
. AE--2,283 MeV

rpn .sCt tr.r-l_i cJrJ;J*,jlL &lnll i-ll.! .B

' AEa:-0'38'10" MeV

Jr-ja

.6-t;r..11 6+"+ *J CL-.re.l .,jBll

F=G.+# *j:s]tl--,iL,nr rj ir^x J+r,r ..-r

'[c]=t]'na-''r-' ] G

!l i.€..l".t Sir iJ:i" i.r;,11.:4S'p, ilri
7,5.10t4 Hz .x a+_,Jl 4+-Jl stcL-iYl :.1,i 6 jl;i;

.3,75.10'1 kHz -r

.365,25 jours. ra Or!.tiill -u.:^ tJ-r'ur-';!l el_;j.: _.1_e.:

.A

.B

.c

.D

.E

E=6V , Cz=3C . Cr:C:lIrF , R-lQkC):t:l,l ..,p.rlUll O*S_;,'rtt 
".1!+,J: 

14dl3.,ll
.( t = O -:ir; L!:l fuJo'.ii" J+. cJt;t<-lt

. KJII t=0 sc

o!._x+rJiCl .ihll rtJxll Jbr2'orlJt $s.D
. 2V $ C2 .LJl 15

4iJ,,-r LJLL Ji lFri )t.-r," d;,j*j.4-cJ."i. rk, Cl_,ril .E

.Lr,-r" Jl=fijl tu^i JJSi. 1 6Jhlt dln .! 6JJ-l
io. =0,6mA Jlill tu i drs. 1 6JtJt cli. &r 6!J^ .B

3pC 
"" 

16rlJl .5.i, ri<J6l.#ll ij=Jl .C
C.,lJt - O"ii .r"-r,-r: 15

. ii<Jl Aisi g, & )

.(c,

.5 rn s o" 1 6Jhll u*j inlj i ^Ji .G

Q: =39, a-L.l cE 
"t 

1r$l 2 6JtJt $i .D
4Jl ri G:S-J| fu q, I C, ;Jt ,l

fuJjAJl i-EU=llr 1=S.x .ili=lll rtc r 2 6JNt ,ri .A

,B

.1,8.10-5J (,a Cr iJl rr,;i<Jl sl
.1 iJlJ dr^jt i.ir.t3, :. r rf.iLJ 2 i-.;trll ,J*jt a.ili

ri &rx 2 6JlJl , rt<Jt ui "-:J eihll e1!ll ..s .E



r ''i 
_e - i.l'J ^ll J , . ,Lll ;.iS 201612015 eJJl 6lJli.

8,3MeV ,,+ ui+lJ+dt 6ld Lljl 1!t!

.fuI+Jl j14+ 6lj9^4 LrL.x +.rUJt etu'sill -.1-rr

,Z}OkHz: 20kHz ct* C-rl-A 3r^Jl cr-eJt 'r:-i
u,.LJl JrJl q;;L+ -ldl 4r",i. L-iJ"-: :j,^Jl ,'':- ftt-Q i-llr os

l.sils} d.'l+r,"4$dl ,JJ,s ci1+

.A

.B

.C

.D

.E

16: Jl.rJt

17 JlFll
($ qJ,. e,"+ r-r- (,-^.U- c.,1,- r*) 

"*i 
*S-,,. Sy .J+$'llq

-)iti 45lil Lr-.Li iJ.!+ ,',Jt^ , C "-.r..:--s -Fy : m-I609 a:ljs.

. &L..,,",ri- g-,t-ill ;Yl errtjl j, K 4iDt- riL&"4ils r ;Li^
. (O,i; .t -:r ,; x cjj,--s)\ alAJ Js./ e C^--r c,.".,

6;jr U\! C+r s(c.J+r+l;ll C*r X. ) C -rr;lr -F-,J x = f *rr, ,*.i

. {i,li3ll t;Jl iilLl t +-x G c1^ tUl s3sYl d;.iJl ; E*i:;Jt
. siStSilvl dl.d

X jX 4-rr. t+ ,'=j.lJl d1"*

: 19 rjlFll
.V-30m.s ' L>+ cl,L rsi'"^,iJE4ltijil d)i JtLI'oF.rF 6JEG d'-iii

r_ ii+ur,,,,1 crss_y | 6r,$ ; r..i . ii! | "-, * 
ts].Ifr *fS:; J #_,T[:Lf , "i#J *", S

g = 9,8m.s-2 :"J-.: . (cl.u,lt {LJ'")dFSLll ,r-ll d
tJ,Ltill drjj _ri .r,.,- d)i 6!il1 u,i--ir dllli')l ri !:ir'l

: ..-i!_i.lt .J+ 3 dL^iiYt 'r

I ,'t 
- 

\

. | * = x- cos(f t +q) l...r Jr alY+
\ l^ I

. v=0,33m.s-r 3l g;Jir,.,ll &i s' aell +i"
. vn,* =0,51m.s-t ,ro L d i,-",-.i:1 lailt

. K=20N.m-'

. K=5N.m-r

v = 0,38m.s-' : C+;ld! &i $' iclt

.D

.E

.A

.B

"c

E,* =16.*' 9 1 ilJ ric ,r!l 6--3lr ;Jrt -*.:

9 1 iJiJ ri. ijll 6.-Jt eU -*$

'E* 1x(*'*x'")

1-E-=;KXi,Jt+s"tt a-r* xLs-. "ts#l ilLtll J#,j .C
U

8,,, =-L f.Xl .y' a++s.tt 4-J^+ X 4S.,1. qJl i-iltil J*I.i .D

4i!L:. 4-s.,il,ail qF)l a+.+ .E

&* = - 0,4 ms-'z oa ;;,ttill iS;,=tJL-! .A

'a* =o 'B
a* =0'4m's-2 'C

.1"dlt-ijl cr 10S ;rJl .u-r ;;ttill .i!-F- .D

:'.r i;tt3l .iiri! .E
.Ur . i,l ir125 ;.".l1

. &* = - 3 m.s-2 ,r,u ;;rtlill AS;i= eJLi .A
.a,. =0,4m.s '? oa ;-$lill iSJ,- LJLJ "B

k;!:, cr. 10s r+ 20m i-iLJl irtlill +iL .C

*.t i;.ttlill .,Jr, aSJl J,Jful 1+^Lill irS. !l 'i!i .D

.1,6.104 N
ajtL. 4--JGJI i..,...J+!l eF+ .E

&tJl dtjJl {,lil*" cEii.v.:,u :20 cJl,yrll



"o.r+; - iJsJt r , .,Lll e-JS 21l6l2ot5 6;lJl ;t-.[*

(s 3O : 6r.oJI )rt.o*SJl ii>Lo
:21 dt+Al

:Z2dti*Jl

s.s. rt*ll -, LijiiYl lslrilir dF OrS:t clYCl #rL& I Ltk j+-!
;LYl 6rL i+.S 

'J.l']] diJl Ljj=il! l"i i Er'^ 
" 

r++.,;.- -i,l+L
14-!l-=,t<ill\,*tl'\'.-r--€

(S1) tJ:t-.lt pH +"$. ,lJl u. 1 00mL o: ( CuHrOu :el+-.,rS-!t g':'^-)C uJ^Wt d" 500mg 4ilK L:JB +i:j: 24 dtj-,lt

. pFI, =2,3 $ qL cJ.-Jt
. pHz =3,3 &*. (S2) dJ-. ,,Jc LJ-,-sii olJ- J.,- (Sl) rJ JJt , ;iri
. M(o)=16g.mol-1. M(C)-l2g.mol-r, M(H)=lg.mol-':."u

S"O:- d.,ur,'3 ,s.!-r oL-*i : ll .**ilt (luJ*i .!-l Sroi-(tq_,r<. .* ou3s)t c. lV J'Jl".iIt d,Uli &ur : 25 rjl.r-,tt

, K=l10 s! &unl h3.i turJiJl ;_.1l33il ;i,ti

nz =2mmol j Sna* oU-.;gYl cx 11r =l,2mmol : 6j+ 200mL 4^+- Y..,J.- -'.-:-j
. SoOl c.,ug!l .,* nn=lmmol : SrOl- crtrje)l 6,. nr=2,lmmol ..:r

5p2+ .:U;gYl ,.,1'"

i,2l;Jl i--1+.-!ti Y d+= / ia3Jl qL=".Jrt pH L"rtr +rL+ .C .rl-jll oo (bro n ze )>r-,r+IJ il-t)l r:u .A

.B
ilr(l d1c e1j l:a 3 ,;++ll et^ .,1S,; dlJSIl 'J ,(ri #tii,ll drri .D

. a.llSll drUlJS
4j.Lti 4: jiiJl ratilriYl ,qr+ .E

. +sllr
+.Jl si (fonte) 5Y3lX ai-l^,Yl otjrSJl

eLJlr _j

ra t=sQmin;!-Il
. 0,25

.150min c,Jq &Uill . r'^,dFj .C
0,50 JA &urll 

"r:l{jJr 
rriiil 4+^,j .D

t=0 &L,-t"&ui]lr*.1-ll i9!! .A
50min :a &t-i:ll , ;. -r ijj .B

.&LJl dljJl nr;L." r-:,"ii '-r-i' 23 dlJ,,.,Jt

.4 oa O-r! .c
.D

.E

. r = 66,70/o Llr.USll rj:jr" .A
. 0,75 .,n ..1-.1t3ilt +!t-i

. 0,05 mol :r t=50min :ic olcu:ll U:trll # dr-Sl !.:L Jt^< .g
,.Jtt.. 4--lGJt 6ELiYl

qrn (s2) drLJl# &m 0

. T, =1OPHz-PHr+l .1, Oa

.10-' o" Ojlrill antj i-4$ .A
.10-u ,.+ Ojlrlll i-liu t{6 .B

(S2) c);t*^tt ,i &1Sl e..,kJl ,.ri:lt 4+* .C

' '!r:1QPHI-PHI+l .r,

ijtti 4.*JSJ| .rUt iYl eq

.D

.E

EllY! ;.:U a-l.o( alnJr,o driel .' I 111 .E
Lillll d iril3iJl i-nl+-,r<ll

z.r-j, r it .ill 4I-1i. . -LUill\-..9

. K_22Q

Jjl3lll "\ic &Uill iii i.ii
x;q =8,72.10-5 mol :*

njlCl ilo &tilll rrii t^i!
xq =3'10-5 mol $

Is,,o3-o, .Itn'*.r,

s'n*,*,

,=iJr ;i.e.^+lt JJ.s.B



'o 'ir - il+.:lt r , .,Lll AJS 201612075 €Jll 6l-rli"

; .1 ;:,-Il(..pl..; .r,,.c' UrSi : 26 cjl-!-,11

'-#-i Snf"i, +2cl("q) :ll -x' ;11 JrJJsl ,r.,t" rJ J- crV= 100mL r+-.J r" ;g "o-r*.-" Sn -.;gr,=ilt iJa i.+r,.- -

. c, =[snf;,] =o,lmol.t'd+lr
.JS-i Pbl,tq) +2NOt"q) : ll trL--Jl slJnrl qr.,L" drl-^ + V= tO0mI- ,'+- cp L.,.,- j+ 6JJ^i-r Pb .rL-il 9 f.=t - -

. c, =[rui.i,]. -to-'zmol.L:' ,,r,$1

A+5J. 6Ji"ii+ Cat-']. . J^ CAJI r. Jlrill & 
"nS-," -r$ eUA I.,-:i &j+ rrutiJ ;u-$Jt

. I - I 0 rnA a!.8 tn-+.j dj:.: o":,q-x5 JUi iJhll..,s j"l J -.,Ult *U .3li-, 1=g -ric

. K:2,18 + pbi"ir +sn,", <_fi1 Pb,., +snfui, &tnltr turriJl ;;rylr a:L.u

IF = 9.65.l0aC.mol-r: oJ.-i

. jiJl d1j"Jl d,!+t - r"i,j :27 d|J/",ll
' 

"A 
,', il .j eI= . -! fuLl.rSll {-c .^Jl a,.ri ^,.ri , c:ll t -r rEll

!: --- Y leq \-.U

."-:"..' .L-j .C e:r"l:":Cl dijii.JC ,r.ll- d!.* ;1"-l* I I r+ r^ ll 61j13$ !rit* dJL- ct Vr = 20 mL U+ :l,r : 28 cjl-l*ll

: $ ll +r-l! (:Jq,l6 J!-. Jl+si. V, =20rnl. ro $lsill Jjc FJl. Cz=2.10-2 *o15t t3Jl o r.rs. -f

. C' =4.10-'mol.L-'

Cr:10-2 molfl
.c
.D

Cr=Cz 'A
'Cr:0,1mol'L-l 'B

pH-2,3 Ja dJl lin pH.clJ-dtl;yl u:.-{5 0^ 60S & 0" d- .l^:-l-r -ri ,rL "o-.13-.1ti g;isi: 29 dl-!*ll

erlJl 3-e::3Jl &1.:j+ ..r^ pn='l g tEsc--ll J,rdx Or+.6.LJl Jl-1Jl ,J :-213J1 LiJl 'J-:L-l ' ;1" t : 30 cjl-!-Jl

CH3COOH(",|) +C6H5CO;(,q) ?----+ CH3COOaq) + C6H5COOHT*I: $ &l.+ gi ;S.;.e.rtt &tiill. CeHrCOrNa

. K=0,25 4.rjlriiir.uf+s

' M(C6H.CO? N a) = I 44 mol']. I

rill ltll+4Sll L:+.Il #iillll ,rtlll .A
. &tijll iJ:I,-l (1) ,.,s--tt ,j 61 ::Jl

-J*Jl ' , 'ul1 03SS '*r^-ilt L=ri,- . B
. rj",ll

,', il .]ll :io ,lDt-illl .-!ii F
(KC, _C, ).Vv --:---------.1-:-i-_" l+K

Ojlr3l Jjc &lilll r$i .D
(C, _KC,).V

' l+K

.t*:24,75.104s.A

't.q =1,19'lOa s 'B

i LJiiJl ;-,..5+'11 g."+ ,f t.q = 1, 26' 105 s 'C
t.q=3,15'l0as 'D

M(CIICOOH)=60g.mol-l

lcH"coonl

-=0,005

LCH3COO-.lf

'Q..* =2,5'10-5

Q.,eq = 2,5' l0-4

.c
.Q,lmol.L-r ra o,.u:Jl d'X dlJitlvl , ;,^J .*jrill JrJt ,1S;tt ,n

.B
.D

.E

lcn-cooirlr. J ll_nlis'[cH,coo-],

10-3 mol.L1 ,-rjij dilrlti.ryl Or,'! .r,kilt *Jl jsJnl

6,7 JO-4 mol.L-r+lQ c:lrJt:iYl o-*! +kill *Jl SJlll
.ijtE i., tSJl !;raYl tr.+

j slJjiilt UaY .ojrrlt Jll JS .A

.B
'10-2mol'L-' $ &ll

(:lriljrYl JIY;Hl *Jl jsJll
.6,7.rcjmol.t--_r+-.,Q

.c

.D
.E



6:.:1 iJrt ll J +tll a+ls 2o1612o1.s e ,Jl ;lrt!

cj-r lLl nfp ;3L i;^S oa L
M(C)= tzg/mol; M(H)

(r 3O : ;ull) 4rt+Lll ,.clrll 6.rL

.;r+tllt c.r 50g & +A elri 4t-:tlJ ;l:!^ ,J$ s,-!J dli-t : 31 rjlg-,ll

= 1B/mol: M(O) : J! Llc dl-;rl 'f 
L,".9 d cl\j.,,Yl lu ,_1c i=iLill (mole)

: t= 16 g/mol

0,55 .A

3,33 .B

4,1,6 .C

8,88 .D

10,55 .E

: r5:rj-rs-fyJl 6fu &: E2 dls*ll

4JEi" cJ)tDtij 7 c.r Krebs liL OFi .n

_rrql3 i:.,; dS ldl"i 32 ATp 6E:l t6+ r+ .B

,.,qK a:.,; LEI 4+4 drjr 8 drjiil k$ i+ .C

11ATP ciii 2NADH ;4FADH2 d 
'IJ.ts]l 

i!,,SYl .D
Krebs iil= d-i,^. (JlD i:S$ A:.,; Jsl4CO2 etii,l e{ .E

: iJalt : 33 dl-s-ll

ATp ,rltdl..,J y ..FL:Jl ,t-j_;yl .tr
.*l;Jl Lr-liiit ,tijl 4 4;611 ,J,ali! .B

a+",)!-6_tLJt iSr,iJl rs .j, ^ *b e_,+-JKt irji: e+ .C

"i,-t 
l! Li,.litil rt !i g i;t-rJ1 .-,-liii Y .D

r_.!t$l ;'r"JFi -l- il.d.,* -)gi i#-Jl iltiJl .E

' iHi(Yl CrlLrrd r:rUjS.o ; 34 dlill

c.,r$Yl: c,rl"y;jll .A

c11)-r:.y.-:>ll .B

cfiSYl; cf.-2*^-rr._r;Jll3 eU.r .r.-r-1ii I .(
+j,:*_i*_dlt_r irr*r_ill . O

o*i:+ll-: .r--r-:*^,1+:-i]l: .*y.r!t . e

; i.3t..;L;'!t : 35 cjlg-Jl
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