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2- converr (713)r to (?) 2 
(8 Mark)

4-Convert the (tt0t.0lI011t )z to (?)ro

Q2/ Deterttrine the output x of a logic circuit shown in Figure below. Simplify t5e outputexpression using Boolean Laws and theorems. Reclrai the logic circuit with tlre

Notice: - Do not AIIow to using

QllAnswcr all the belou,: -
1- Convert the (357)s to (?)ro
3- Convert the (92 )rc to.(?)z

si rn plifi ed expression.

the Scientific Calculator.

Ao-o=\f:-*= (8 Marli)

the output
the

(8 Marli)

simplify it in the rninimal
(8 Marti)

**The Good Lucl< **

x

Q3\ tmplement the fbllowing Boolean expression using rninimum number of 3-input : .NAND gates. F (A, B, C, D) = E (1, Zr-3, 41 7, g, l0r11), 
uvr vr J-rul 

(gMark) .

Q4l Determine the outputo X of a logic circuit shown in Figure below. Simplify
:,11::::irn 

using Boolean.!aws and theor-ems. Redraw"the togic circuit withsimplilied expression. 't .

DO

Q5/Determine the logic function represented by the K-map anclform F:E (0,5,6,g,15) + d (2,3,7,g,10,13i

Ao---l
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a l! l' tfi'I:

QI/ shorv that the state specifiecr by trre rvave function
component of angular momentum.

V = (x-iy)"f (r), is an eigenstate of the z-

Q2l E'r'aluate the total rvave function of an electron of Hydrogen atorn for the state 2pl (V 21il .

,, - d' . cl' l'l dl''l I dt ,r
rrirrr: L', =ft;r-;(x'e-') , Pi"' (z)=(1-z'rt't futi;re'-1)'

Q3/ 1. By using " Ehrenf'est Theorem", shorv that,

< P, )=,rL a *,
dt

,)
2. Slrorv I L' ,L r)= 0

Q4/ Consider the tirne-indepenclent Schriidinger equation of Hydrogen atom in three dimensions, as:
f( -r", \ I

-ni ., Ll;)r, +rr@)v = Ev

1. write v?,s,e) = R(r)j,(,9,e) t as a separable solution and split ichrtidinger,s equation into two
independent differential equations, one depending on t, ,and the other clepending on .9, and g,
2. Separate the angular equation into ,9 and g parts,

Q5/ Evatuate the foilorving sphericar harrnonic functions as,
Y*(,9,Q), yu@,p)

Best of Luck
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Ql: Choose the correct answer.
L A) Where's Maria fiorn,T B) _f).om Spain.t. ^J yy rrr.rs r rvraila lrolTl ( u) _trom spain. [He,s - She,s]
2. A) Is that nran fi.om Cernrarrlz? 13, No, _fi.dnr ltaly._ jni, _ tr.,.1

Subject: nngiistr tanguage
Stage: l" class
Date:'! 11J2024
Time: 3 / hours

:r!
10 Mark)

(I0 Mark)

(10 IVIark)

(10 Mark)

Ass Lst. prof. > r. uvtw af a q r a dhLL_1 a d, d, o a

- [his - he's]
3. ,t) It lrc a studerrt') Ll) Yes. _is Freddy. [-lis name - He's narne]
4. A) Horv ar'e 1,611 today? B) _.
5. A) Goodbyel Have a nice dayl Il)

[Fine, thanks, And you? - Thank you, OK?]
fVery well - Thank you. And youl.

Q2: Mal<e negative and positive sentences
I. I/not I a teacher. I/ student
2. Peter / not/ a taxi driver, I_le / a bus driver,
3. We / not I fiorn Spain. We / fl"onr Italv.
4. I/notmarried. I/single.
5. You/not Ianurse. you /astudent.
6' Paul and Donny McNab/ not / doctors. They / singers in a band.

Q3: write the rvords,berow according to the pronunciation 
:f *. (Ten onry) (10 Marks)l'axis - sandwicrres - houses.- teichers --photographs _ fbotbails _ hospitars

r:otlbes -cups_ students_ ranges

iviake questions about the follorvirig senteuces
I. I'nt fi.om England.
2. I live in a house.
3. I f'eel better.
4. She's eighte.,, y.rr, .ild.
5, I bought sorre vegerables.

ILead the prolile of Ellie Green and complete the questions and the answer (10 Mark)Surtranre; creen, First rtanle: Ellie, country: England, Addr.rr' 2g, Victoria Road, Birmingharn, phonehunrber.:07700 95503 I , Age:20, job; Student, Married; NoI. What's her_? Green
2. What's her._? Ellie
3. Where is she .-? England
4. What's her_? 29, Victoria Road. Birmingham
5. Whar,s her. ,/ 07700 955031
6. How old is she? She.s

Q6: Write the follou,ing llotrns in plural form. (Irive only,)
Child. wolralt, slreep. Iad1,, lin116. country

|.l,--..-."^ Gooct
Assfst. prof. >r, Na*ra.r\ . Awteew

Iuck

7. What's _?
8. Is she *?

She's _.
No, she isn't.

Ltcturer
,_.,r. 

r,,.r .j,q. ,i.*i.*i.-, fre\d of Dqaytiwewt
,.'r"' ^. _t*l! A".w,tlnx ,''c..-

t r '.'

'.1 ,L,ig- .''-'
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? . Jii:i ?l:'1

((Assessment of the final exam for the first semester))

Q1(i) Express the function f(z)=rzrztz tnthe f ormof u* iv,where u and v are

real.

(ii).Calcu late [, (lz zz - 4iz)dz along the curve c joining the points (1,1) and (3,4)

(iii) Is the following function w - ! analytic ? rf its find derivative f '(z)'

[ 18 Marksl

Q2(i)Finil ff ry* - ltant;l(tz+D)-2 + (2', * 3;(z+zi)

(ii) Find real values of x and y for which the following equation is satisfied

(l+i)x-Ti., (2-3i)Y+i 
- iT----3+i 3-i

[12 Marks ]

,n

Q3(i) Use Cauchy's integral formula to calculate

r (4-32) r- -r- ^-^^ 11 - 3

$ffi dz where c z lzl = ,'

(ii) Show that f (z) is analytic in any domain D that does not contain the point (0,0)

f(z)-w-t#,
[12 Marks ]

Q4 (D Calculate limr-s(c osrli .

(ii) find the value of 0# dz where c

(iii) Show that lim, -oW does not exist'

is the circle lzl-0.5.

[ 18 Marks]

"lll5i;,g-c -?\q 'N\ . l( ra 6 D$) Head of dePartment
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((2024 - 2023  #"UJI[:-,! sjtl] a5,-",l;.rJt cl,a.ill CL+XI gt-riiYlit*.,,i))

1)Ionization Energy . (2)Saturated Solution. - (3) Anhenius concept.

.arLl-:ll oE,r<ll (6) a+*Yl ;J.-Yl (5) .Jl.i^ll ,tiJt (a

+il.:6;l t-lc ,1 Kg dJ'll .-l-r-: e+.aJ,'',.r-l elJl dr 4J.S rsp FeSO+ j:{r-ll c.qJS ct 8 g .+tjl /2g*

Eu;

(dir+J 10)

.J_J=^ll !_.rY_r" (2

.oLJl, j_rqr-ll .tqJ$J d:.tt _*Sl (4

:,-,# S ,, Co*' J ;r5Yl u:,,6!Y1 -3
', . 3d' (e ,d 1+ 

'' 
3d5 (i

L oL^ 4rs ^--ll ft ;;jJl 4+-" crJI cLJl ;^ 300 mL o-.,rii -_- t'A fJl MnCI2 eJ\*lf 'c L _{rt15 I

1.27 g (+

g+.-l lil ;LiJl lra -:-:.,.r',r-rls (15 atrn ) o-,,r{ L:.' c,Jr (5L) 4-".-r.1\s lrti ,Ju^ jti o. {i* (i I oo

-"-''''-l .(1.1 g\ mL) cJ3LJt

. pplll ;r=ir;r$;lilt ( (1

.cJ J._ll {-r!, (3

0.42 % ;l
t.25 g (i

(sL+-r.8) f a.s-r:,,.-llql;Yl ;,l.:'l /3U,r

.f;rlt lrJl trtr; i.sl3ll 6yll ,r-i rh;i -l
t';rJt :J,iill , i. ^i (e 4$U6Jt i*lrJt (= a+-r-,KY!ailYl (i

:.s-rL^,lJ 3% +U4l-,iJ ,:ltl-ll 
"u..1: 

dr 0.03 M d-J--l pH lf +^+ Ol -Z

3.046 (s. 3.07s (i3.006 (6

1.26 g (e

(sL+.,rr 2.5)

(al+.rr 2.5)

(eb..rr 3)

(ot+.ll 4)

.aiJE ;Jl!l c+_)r J "'-! r (3atm ) 4l"L;

I LIYI JJUI a1,t=- (?

!(55 "C)itlf a+-r:: (752ton) L:+r"r-i\f[[rS-rYt j1,;arUS,-,."-l (lf ,:"
( ,. P 

- 3 , ttCr )iJ! JJiYI cJ+ O:-r:Sl)U e,+-Jyl pSl rhcl .+ (+

(O : 16, S:32, Fe:26,H:1, N:14) : !-r$l cJSlf O! r.-I'/ 4-E:y.

-Lt ilb ^SJ;ry y
. :' 

- 
.r-....'i.i*!t!r*.,ut#, 

-t'.'r.,;

... 

j 
,.,',-;'1!i .1 ".r:'- 'i''l',lij':' 
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(a+l 6) fe>Jt ;-*l+Slt3..5Xll Jii-"..*sll Cx,JS.r+..r_,,G 1i ltcr(a+-,$) t4Jidl A*.iyl ,.,lc dr,:-ll ,_iJt e-: (+
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Ql/ Choose the correct answer:

1- pumping schemes are classified as:

(10 Mark)

a) Two levels b) Three levels C) Four levels d) AX of them

2- Exited states have short lifetimes and release their excess energy in

a) 10-6 sec b) 10-e sec C) ig-to sec d) 10-12 sec

3- The transition between the two levels that generate stimulated emission is called

a) lasing transition b) pumping transition C) thermal distribution d) population

4- The three level scheme can produce light only in

a) continuous mode b) transverse mode C) longitudinal mode d) pulse mode

5- The amount of stimulated emission which a photon can generate as it travels a given distance is called

a) resonator b) gain C) population inversion d) amplifier

Q2l Explain in details each of the following terms: (16 Mark)

1- rnetastable states.

2- tl-rree level pumping scheme.

3- optical resonator.

4- cavity resonance frequencies.

Q3/ Cornpare between: (10 Mark)

1- natural broadening and collision broadening.

2- longitudinal modes and transverse mode.

Q4/ Give the suitable reason of the following: (12 Mark)

1- Why the effective length and amplification are increased when allowing the light beam to transvers the

same active medium several times?

2- Why in three level pumping process the level Ez should be a band of energy?

3- Why the four level pumping scheme require less pumping energy than three level pumping?

4- Why the active medium is placed between two mirrors facing each other?

Q5/ The half width of the gain profile of a He-Na laser material is about 2 x lO'3 nm, if the length of the

cavity is 45 cm, how many longitudinal mo,{gssanb_q excited? WavelengthLgth of He-Ne laser is 6328 A?

(12 Mark)

-;t,l 
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Ql/ Choose the correct answer:

1- pumping schemes are classified as:

(10 Mark)

a) Two levels b) Three levels C) Four levels d) All of them

2- Exited states have short lifetimes and release their excess energy in

a) 10'6 sec b) 10-e sec C) 16-to sec d) 10-12 sec

3- The transition between the two levels that generate stimulated emission is called

a) lasing transition b) pumping transition C) thermal distribution d) population

4- The three level scheme can produce light only in

a) continuous mode b) transverse mode c) longitudinal mode d) pulse mode

5- The amount of stimulated emission which a photon can generate as it travels a given distance is called

a) resonator b) gain C) population inversion d) amplifier

Q2l Explain in details each of the following terms: (16 Mark)

1- metastable states.

2- three level pumping scheme.

3- optical resonator.

4- cavrty resonance frequencies.

Q3/ Cornpare between: (10 Mark)

1- natural broadening and collision broadening.

2- longitudinal modes and transverse mode.

Q4/ Give the suitable reason of the following: (12 Mark)

l- Why the effective length and amplification are increased when allowing the light beam to transvers the

same active medium several times?

2- why in three level pumping process the level Ez should be a band of energy?

3- Why the four level pumpiirg scheme require less pumping energy than three level pumping?

4- why the active medium is placed between two mimors facing each other?

Q5/ The half width of the gain profile of a He-Na laser material is about 2 x 10'3 nm, if the length of the

of He-Ne laser is 6325 A?cavity is 45 cm, how many longitudinal mo,$ss,can,-bg excited? wavelength
.,4 ' 'i.F ..,i..il ;,.
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el. (a) prove that the specific heat capac'ity according to Einstein theory is given by

/^ r2 0,.lT
C.. =3n( %-\' :",!:" -. (b) Discuss it at (1) T > 0, (2) T < 0 (10 Mark)
vY - "'( - ,/ Got/r _D'2

e2. (a) Calculate the chemical potential at T=3000K for Al metal , whose density is7,7 xtO3 Kg I nf ancl

the atomic rveight is 27 Kg I Kmol (8 Mark)

(b) Explain why the classical theory (Drude theory) for free electron gas is failed. (4 Mark)

Q3. (a) Define the following: (1) density of vibration mode, (2) The phonon. (3) densify of electron state'

(8 Mark)(4) Femri function.

(b) Prove the thermal concluctivity is given by the following formula; U = * o2 nkfiT t ,,, ( 4 Mark)
3m

Q4. (a) Suppose we have a system consistecl of N particles can be found in two state Er and Ez, where

Ez-\:KsYT and VZ =Tz-Tt.Calculatethespecificheatcapacity(C, )foroneparticle.(b)Show

.vi "that at T >>VT , then C, = X,i'(#)'. (10 Marks)

eS. Find the probability (Occupation probability) for electron at state energy above and below Fermi

energy by 0.0leV at T= 300K, how this probability change if the temperature is 1000K. (8 Mark)

e6. prove that the total enerry 
^t 

T= 00 K for electron at Fermi surface is given by the following:

t (8 Mark)uo =l :Dr(0)l N
)

Not
is=l.3g06xl|-23JlK , lel/=1.6022x10-le./, Nt=6.OZxl026electonlKmol , lt=1.0546x10-34J't..

'Lecture
Hesd of Department

J,l.l
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e2: Given ttrat S: ?.5(sirufln-'o r{E Tesla. Find the total magnetic

z:0, y>0 ,01x<2

Q3: Find dH at Pz(0,3,0) due to the current element of ?rrd" p Am at Pr (4,0,0).

Z

E
( 12 Marks)

a) In the air noar car antenna where the field strength of FM signal is:

E : 8o cosi6.277 x lgst - 3.0s3 Yld,rlrru;

b) Inside acapacitorwheree*:600, andd = 3 X'O-$sin{6X tBE t- 8.3*6*44C1*u

field crossing striP

(12 Marks)

(12 Marks)

x

e4: A very long solenoid with>x2cm cross- section has an iron core (pr: 1000) and 4000 turns/meter'

If it canies a current of 500 mA, find its self-inductance per meter. (12 Marks)

e5:. Apointcharge (-60 nC)moveswithavelocity 6 x 1$6mls inthe direction specifiedbyaunit

vector ( -S.4S fi* - *. 6n, + 0. 6*fiu). Find the magnitude of the force on a moving charge in the

magnetic field, E - 24.. - 6&r, * Sfi" mT.

lnstructor

Best of Luck

l\s,\)(Vt-l L i.#'#

Assist Prof. Dr. Rasha n. Hrrr"iff'+,+]+",.- 'IfSist. ptoi6]l'ifrffi'taq Fadhil Jaddoa

Head of Department

Ministry of Higher Education
& Scientific Research

AlMuthanna UniversitY

it"^. '' iL-+!ir'-u

.,-, : P'urAr_.'5

College of Science
Department of PhYsics
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Ql\ For the collector-feedback configuration of Figure below, detennine: a 117. b.1r,.c.Vc.

l 16tr'
(7 Mark)

\.{i kl-l

,t/k

t3:lf0

Q2\Deterlline the or:tpr-tt voltage waveform for each (6Mark)

+30 v

0v
-1t11.

2.2*tl
".*+.."..

IftI_
'-T

V
lrt Vr.^t

1_t \
-T

I
?

-l_Y

o1'Figure.Q3\ Deter^n-rine the qLriescent levcls of and V11.g for the network

7 t (,
(7Ma rk)

j.i() kgJ

-i lt.
V,: ."[* tr

(a l l kt,r

+

'l'urrr orr tltc I'age

ll
I{} trl.

z':
Jubt*AL-I.u'ii

, .,+,1,fi"'r+''+. :': *..,
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Q4 / For the voltage-clivicJer bias corrfiguration
determine the value of R.s.

ol Figurre, if Vp :12 Y and V1;.sO:-2 V
(7 Mark)

i:v

Q5/ op-amp as a three-stage arnplifier with gains of +l 5, -22!,and -30. IJse afbedback resistor for all stages. what c,L,tpit voltage resurlts fbr 16 inpr-rt o(,

.420 k() 420 ksl 420 k()
Rr i*---1 i- *-- i I s -

, -^r.^., r*- i l - i I 1.= R:i- jn, i- 1

! : ^nn-'-i . -; I i,, ,

42oka
I,''r : B0 prV'i

(7Marl<)

Q6/ a. Deterrnine rhe thennal voltage for
b. For the same diode of part (a),tind
and the applied bias voltage is 0.5 V

a diode at a temperature of 100.C.
the diode current if 1r: 40 nA, n:2(Iow

,+
!

:?

t*
I
I

+

(6Ma rk)
value of Vp ),

9] \(J

**The Good Luck**

rI -lrirog! .o&; n*z
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Then:

a) Write the obtained final curve.

b) Using Newton Formulae for quadratic interpolation, calculate the values ofy(5.6).

-z.dx
Q2: Using the Simpson's 3/8 rule, evaluate I = t;"h with 3 subintervals. (10 marks)

Q3: Consider that, we have the following initial value problem y' : -x!,y(0):0.5. Use Euler method

x 1 2 J 4 5 6

v 0.3 0.4 0.43 0.45 0.45 0.46

to find the approximate values of y(0.2).

Q4: Answer Two only
A. Solve tlre follorving set of equations by using the Cramer's rule

-x+3Y-22=7
3x +32 - -3

2x+ y*22 --l
B. Find the root of the following equation by using the Newton-Raphson method with xo : -3, and

up to 4 iterations.

f (x):0-4x'+ 5sin(x)

C. Find the root of the following equation by using the bisection method in the interval

[-1, 0], n:5, and correct to 5 decimals.

"f(*):3x'-x+I
)k * * * ?k ?kPf ACtiCAl PAff< r< r< 1) * *

Q1: Write a Matlab code to find the root of the following equation using the false-position method.

2xa --'*-r3 * t: olntheinterval [0, 1.5],use 10 iterations.

gat a.Jll f-Llllf

Qr: Find the values of (a,b)to fit the curve y = -+to the following data:
ax+b

Q2: lJse Simpson's one third rule with n:4 to approximate the integral

(10 marks)

(10 marks)

(10 Marks)

(10 Marks)

(10 Marks)

Accic* Draf hr Qachr A

J*0"
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Q1-A/ Answer by write true or false only. (10 rnarks)
1) The types of light beam are parallel beam and divergent beam (laser beam).
2) If (D) increase (Ay) also increase for fixed ()") and vice- versa.
3) Interference is defined as the bending of waves as they travel around obstacles.
4) The resolution is a measure of the ability of the instrument to separate two spectral lines
that arc close together.
5) There are two types of polarization, linear and circular.
6) The polaroids are thin commercial sheets which make use of the property of reflection of
light to produce a plane polarized light.
7) When natural light is incident on a polarizer, the transmitted light is linearly polarized.
8) When a ray of light is refracted by a crystal of calcite it gives two refracted rays. This
phenomenon is called double refraction.
9) Rayleigh scattering refers to the scattering at (700 nm) is (9.4) times as great as that at
(400 nm) for equal incident intensity.
10) Both ordinary ray and extraordinary ray is plane polarized and they are polarized ln
mutually perpendicular planes.

Q1- B/ Explain the conditions for fixed interference. (5 marks)

Q2- Al Find how much intensity of a beam of un-polarized light will go through three
polarizers, where the first and second are rotated (0r = 370) with respect to each other and
the second and third are rotated (02 = 30e) with respect to each other. ( 1 0 marks)

@2- B/ Derive the path difference condition for constructive interference two coherent
sources in antiphase. (5 marks)

Q3- A/ Derive and explain this equation (10 marks)

F,,(z,t)

-cos6 

_ sin26
Eo,

E|(z,t) , tr2u12,t1 
^E*(z,t)

- 
L-.E2'i2Lo* L-oy Eo*

Dr^ Thill Akeel Alm

o"*frI{"*'*'.r.:.r 

-
rs#F.,"'hj"'-;1p't'd ';i Head of Department

usawi "*r'4ro,*7.i'f"""' Assisf- Prnf- Dr- Muwafao E'adhil .Iedrlon



Q3- B/ When *.
normally, the interference fringes (4 mm) apart # obr.rred. If thewater (n: 1.333), how far apart will the frinjes be observed?

source of light incident
air spaced is filled with

(5 marks)

Ministry of Higher Education
& Scientific Research

Al Muthanna University
College of Science

Department of physics

Subject: physical Optics
Stage: 3'o stage
Date: 8l + t2024
Time:3 hours

(( Final exam for the second

2023-2024

c: .,uL 30l,lsemester))

Q4- Ai Prove that the resultant light intensity (I) at a single slit ismagnitude (Imax).

Q4- B/ what are the apprications of polarization(5 onry)?

proportional to the
(10 marks)

(5 marks)

,.*f5jffIE***
fl"".r*rt"t*ry; i
i- L.-ft*i":ta--q'*''h*,n*Sf,i**'"

Best of luck

Head of Department
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Notice:- Answer ALL Ouestions(l2 Marks) , 
-

Ql/ 1. Accorcling to the " Bhrenfest Theorem", show that for any ol/servable K,

.!:;a =<lK,H)> +itt <#,
.|

2. Slrorr'lL',Lrl=0

Q2l Strorv that the state specified by the wave functiorr W =(x+iy)f(r), is an eigenstate of the z-

component of angular momentum and obtain corrdspondinp eigenvalue.

Q3/ Evaluate the total rvave func*fon of an electron of5lyclrogen atom for the state zPI (V Ti ,

hirrt: P,,',, (z) = o- *)l+l #*fir2, -tl'

Q4/ Calculate the fxpectation value oflflre potential energy for an electron of hydrogen atom for the state

2Pl , it R,,,(r.)i: -1=121't)1)exp(-zr lza,,).
2^16 a,, 14

Q5/ Evaluate the lbllorving sphericnl h:rrtnonic functions as,

4o(9, Q) , Y,,(S,Q)

Best of Luck

-o*;11i,ffi**..
/- "rffii"sr',*ra 

\
'i, x**$hjall;L.-lrill -E

\ '\-+t'cJl ..#'
't+ *$,r{ r,t "t.. -:'.4t 

-

-4
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Head of Department
f. Hadey K. Mohama



Subject : Calculus
Stage : First
Date: \\15T2024
Time : Three hours

((Assessment of the finat exam for the second semester))

Academic year 2023 -2024

Calculate the given Integrals : ..

!fua* 'fh;!#;
! ,/ffi ax ; I sinzx coszx dx

Q2 : (i) Find the area of the region that is bounded x = y2 and the line y=a-Z by

using
a)Vertical region b) Horizontal region .

. -...9.:i::.:i::.:*l-::y:ff-j:l .. .r l,Marksl

e3: (i) carcurate the length of the Arc of the curve , = ?+-overlL,3l
(ii) Find the area generated when the area under one loop of the curve

/ = sinx between x = 0 andx =Tr is rotated aboutx-axis 1y-axis.
(iii) Calculate the area bounded by the curves ,:21s*3 and y=J2a.u3.

Sketch the region.
------l tr 5 Marhsl

Q4: By Techniques of integration, calculate each of the following : [chose 5 only]

I Chose 5 onlY]

fs*lffi dx

; I lO Marks]

t 4x-3.t' J @+L)zl*mxdx, Iexsinx 
dx dxrf x3 +z

x3 (x - 2)' dx

ff*r^lffi ax;1ffi,a.
15 Marksl

,,,*"f$ilIE*'**

f 'm'sfiS3
**-."* - 

"t4-+LF'$\ 
...;r'#'

'^ ''$ r+ r,(" r,+.)'.+"-'
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