KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering st Year 1st Term Examination, 2018
Department of Computer SCIence and Engmeerlng
CSE 1107
Discrete Mathematics .
TIME: 3 hours | ‘ ' ' : FULL MARKS: 210

N.B. i) Answer ANY THREE questions from each section in separate scripts.
1i) Figures in the right margin indicate full marks.

SECTION A
{Answer ANY THREE questions from this section in Script A)
1. a) Define “Contrapositive” and “Inverse” propositions using example(s). , (08)
b) Find a proposition that is equivalent to p—>q which uses the basic connectives. Hence prove (09)
its validity.
c) What are logicai quantifiers? Prove the expression with example: —N’xQ(x) < Ax—-Q(x) (10)

d) Suppose that we have an array of size 5x5. Are these statements equivalent? (08)
: Vrow xdcolumn y A(X,y) =1 -
, Jrow x V column y A(x, y) =1
Justify your answer.

2. a) What is induction method? Explain the idea of it. ' ' (10)
b) Use induction method to find the orderings of all n-bit strings in such a way that two (10)
consecutive n-bit strings differed by only one bit.

. ¢) Provide the recursive definition of the sequence {an},n=1,2,3,...,if (10)
CDan=3n+1 >()a=3"
d) Draw the recursive Fibonacci evaluation tree for f{5), where (05)

AN=0,AD=1andfin)=fln~-D+fln—-2)forn=2,3,4,5, .....

3. a) What is a graph? Let G = (V, E) be a graph with directed edgcs Then prove that (10)

Y pdeg (=2 deg(v) =k,
b) Name the different methods to represent graphs Drl.v the graphs for the following matrices:  (13)

01 1 2 [0010
_ i 1| i 00 0O
D o= g g ey g g g
12 130 1 110

c) What are the necessary and sufficient conditions for two graphs to be isomorphic? Are the (12)
following two graphs 1somorph1c‘? Explain.

[ ]Cat Beef:‘ \\Tuna

4. a) What is linear congruential method. Use this method to find pseudo random numbers within (10)

the limit S to 20.

b) Let m be a positive integer. If a=b(modm) and c=d(modm), then prove that (08)
ac=bd(modm).

¢) Produce a secret message from the message “SEE YOU IN THE LOBBY” usmg the Caesar (10)
cipher method.

d) If a and b are positive integers. Then prove that ged(a, b) x lem(a,b) = a x b, where the (07)
symbols have their usual meaning. '

SECTION B _
(Answer ANY THREE questions from this section in Script B)

5. a) Whatisa functlon? “A function must possesses one-to-one correspondence property if it wish (12)
to have an inverse.”- justify the statement,

b) Describe the apphcatlons of floor function and ceil function with example. (13)
c) Discuss the various representations of a sum. Mention the pros and cons of the (10)
representations. .
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6. a) Show that the set of odd posmve mtegers is a countable set. ‘ (10)
b) “Relations are a generalization of functions” — justify the statement with example (08)

¢) Let R be a reflexive relation. Is R” (where R® = R"! o R) necessarily reflexive? Give a reason (10)
for your answer.

d) What do you mean by »n- ary relation? Mention some applications of an n-ary relation with (07)
example. - :

7. a) Let n be a positive integer and S be a set of strings. R, is a relation on S such that s R, ¢ if and (10)
only if s = ¢ or both s and ¢ have at least n characters and first » characters of s and ¢ are the
same where s, feS. Is R, an equivalence relation on S? Explain.

b) During a month with 30 days, a baseball team plays at least one game a day, but no more than (10)

45 games. Show that there must be a period of some consecutive days during which each
team must play exactly 14 games.

c) Define Algebraic System. Discuss the properties of the operations of an Algebraic System. (09)
d) Define Monoid. Prove that (N, x) is a Monoid. | (06)

8. a) Suppose.that a valid codeword is n-digit number in decimal notation containing an even (10)
number 0s. let a, denote the number of valid codewrds of length ». the sequence {a,} satisfies

the recurrence relation an = 7a.-1 + 2 where ao = 5. Use generating function to find an explicit
formula for an.

b) Let S be the square in the plane R? mentioned in the ﬁgure below, with its center at the origin (10)
0. The vertices of S are numbered counterclockwise from 1 to 4. For a=0°,90°,180" and

270°. Let r(a) be the symmetry obtained by rotating S about its center a degree and let

y(a)be the symmetry obtained by reflecting S about the y-axis and rotating S about its center
o degree. Show the permutation group for Ss.

[ 3
2 1
+—— 5 —
3 4
| v _ _
c) Consider the ring Zio = {0, 1, 2, ..., 9} of integer modulo 10. (10)

i)  Find the units of Zio.
ii)  Find -3, -8 and 3~ :
i)  Let f{x) =2x2 + 4x + 4. Find the roots of fx) over Zio. N
d) Define injective function. If composite function gof'is onto, does it follow that g is so? .. (05)
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- KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
B Se. Engtneenng 1% Yéar- 15‘ Term Examination, 2018
Department of Computer Sc1ence and Englneenng
i} . - BEE1107: . |
R Basw Electrrcal Englneenng
- TIME: 3 hours R P e

N. B i) Answer ANY THREE questlons from each sectron in separate scnpts
' 11) Flgures in the nght margm mdrcate full marks

C e ‘-:., ..‘ 4

FULLMARKS 210

= : ‘ SECTION A : .
: (Answer ANY THREE questlons from thls sectlon in Scnpt A) o
1 a) State and explarn Ohm’s law, KVL and KCL. . . - o (09)
. b) Deduce the condrtlon for maxunum power t:ransrmssmn and ﬁnd the equatlon ‘for rnaxu:nurn (11)
power. - _ : ‘
c) Fmd all thie branch currents usmg nodal analysrs for the followmg crrcult R RN ¢ -3 }

‘ 2. a) State super posmon theorem Fmd the current through Sohm resrstance usrng super posmon (13)
theorem for the followmg crrcurt Ll o _

g

10A

'b) State Thevemn s theorem and by usmg the theorem, replace the foilowmg network w1th (13)
reference to termmal ‘AB. . ' T . ‘ .

SQ .;' :..:'.' '
— v —“VWW——0 A7
L 8= IR
.49.‘ ‘. .:. i .,I. o . “ .-.'_, ' .‘ > -'V. -‘. :3"&) L . ‘:,
: —VWW——O0B

o

" c) For. transmrssron frorn delta network to: equlvalent wye: network fmd each of - the wye (09)
connected resrstances in terms of delta re31stances :

3. a) Deﬁne measunng mstrument and. classrfy What are the techmques of range extensron of (1 1)
" ammeter and voltmeter? .
'-'b) State and explam Ampere c1rcu1tal law Compare between electncal c1rcu1t and magnetrc 12)
circuit. .
o c) Define (i) Penneabrlrty, (i) Permmvrty, (111) Magnetlc ﬁeld (1v) Electnc field mtensrty and (12)
’ (v) Rrght hand rule : : .

V4. a) What are the factors that deternnne ‘the mducedfvoltage m a conductor” Denve the equatron (12)
~ - of'generated'emfofa DC generator. -
b) Derive the condition for maximum eﬂicxency of a DC motor. What is meant by back emf? = ( 1 1)
. ¢) Whatare the factors that: ‘control- motor speed? A’ 220V-dc machine has an armature resistance (12)
Cof 0.6 If full 1oad armature current is 32A, find the induced emf when the machine acts as
. -(i) motor.(ii). generatot.
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SECTION B
(Answer ANY THREE questlons from this section in Script B}

5. 2) What is phase? Find the angle of phase dlfference between v= 100cos(aJt 30°) and (05)
i =-10sin(wt — 60°). Which wave lags? -

b) Deﬁne 1mpedance Find the 1mpedance of an L branch from its dynarmc equlllbnum (10)
‘equation. .

_ ¢) A voltage v——15051n377t is apphed to a partlcular circuit element and it is- found (10)

. -i=10c0s377t amp. Make a sketch of v and i waves. Find the nature and ‘magnitude of the
circuit parameter.

d) Define phasor. Write the 51gruﬁcance of _,' Express the complex expresswn as a single (10)

.~ number 2/4 5- ﬂ 79 +log, 10£172°.

6. a) Flnd the equatrons for energy dehvered to an mductor and to a capacntor dunng a quarter (10)

cycle. _ _
b) Deduce the value of crest factor and form' factor of smusondal waves. . . . (08)
¢} Calculate real power and reactive power. employmg complex form. - . (08)

d) What are-the differences between alternator and synchronous motor? Write the advantages of (09)
stationary armature in an alternator Descnbe v-curves.

7. a) Writé down the pnncrple of operatlon of smgle phase transformer Draw. the dlfferent (1 1)-
' equivalent circuits of a transformer. - : .
- b) Describe short circuit test and open circuit test ofa smgle phase transforrner - -(12)
c) -Describe transformer on no load. Show’ that for max1mum efﬁclency of a transformer Culoss (12)
_must be equal to the iron loss. S

8. a) Mentlon some apphcatlon of transformer What are the main components ofa transformer‘? (07
b) Deduce the expressron for induced e.m.f. in a transformer and find voltage transformation (07)

ratio: :
¢) What are different types of 3—¢ transformer connectrons" Describe any two of them. ~(11)
~ d) Write down the principle of operation of a synchronous motor Why synchronous motor is not (10)
self-starting? . :
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KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
- B.Sc. Engineering 1st Year 1st Term Examination, 2018
Department of Computer Science and Engineering
HUM 1107
English and Human Communication
TIME: 3 hours -+ FULLMARKS: 210

N.B. i) Answer ANY THREE questions from each section in separate scripts.
ii) Figures in the right margin indicate full marks.

SECTION A
(Answer ANY THREE questions from this section in Script A)

1. a) Fill in the blanks with an appropriate modal verb mamtammg the sequence of tenses. (14)
i} You make such a noise that I not work. - —
ii)  He asked again whether supper be ready soon.
iti)  In order that he learn the language quickly, he engaged a teacher.
iv)  He said that he do it.
v)  The thieves stole whatever they____
vi)  Iwished thatI come carlier.
vii)  He worked hard so that he win the prize.

find in the house.

b) Make sentences expressing the following emotions/notions: (12)
1) Apology, ii) Annoyancc i} Approval, iv) Good wish, v) Imprecatlon vi) Invitation.
¢) Make sentences using the following phrases and idioms: (09)

At large; A lot of; By the by; Draw the line; In a fix; Ad interim.

2. a) Make a new word with each of the following prefixes and suffixes and use them in sentences: (14)
Am....,Be...,De..., Pro..., ...age, .. .ling, ...ship. -
b} Make sentences using the following Modal as directed: (12)
i} Could (To express opportunity in the past which was not executed).
ii) Must (To express internal obligation).
iii) Must (To express logical deduction ir the present).
iv) Had better (To express pr eference J-
v) Beto (To express uomrz'and)
vi) Be going to {T'c express strong pubulb-;'ty) _
c) Fill in the blanks with & suitable word. : ' (09)
1) He went foot.
il) If you boil water, it————. = .
iti) Would that I fly in the sky.
iv) Idon’t mind bribe.

v) How long have you here.
vi) of them are genius. -
3. a) Frame wh questions from the undérlined parts of the following sentences. (14)

i} My relative has come here to stay.
if) ©  The farmer looked very tired at the end of the day.
iii)  To drive a car requires care and skill.
iv) A burnt child dreads the fire.
v) A bumt child dreads the fire.
vi) Dhaka is the capital of Bangladech.
vii) My father is a school teacher.
b) Make sentences using the words as directed: Fast (as noun); Fast (as adverb); Present (as (12)
verb); Second (as verb); Minute (as noun); Chair (as adjective)
¢) Change the words as directed and make sentences with the changed words: Glass (mto verb); (09)
Able (into verb); Able (into noun); Mouth (into adjective); Village (into adjective);
Harmonics (into noun).

" 4. a) Complete the sentences with subordinate clauses as directed (14)
1) , temains a mystery. (noun clause}
i) I will certain . (noun clause)
iii)  This is the book . (adjective clause)
iv)  This is my teacher ..(adjective clause)
V) , you may go home. (adverb clause of time)
vi) Weeat .(adverb clause of purpose)
vii) I would go there. (adverb clause of condition)
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b) Transform the following sentences as directed: (12)
' i)  Lshall always remember you. (negative)

ii)  She liked ice-cream. (interrogative)

iii) I wishIhad the wings of a bird. (exclamatory)

iv)  The man who is reported is a terrorist. (simple})

v)  He is too poor to lead a decent life. (complex)

vi) - Gold is more precious than most other metals. (positive) :
c) Correct the following sentences: (09)

i)  One should do his duty.

ii)  Either of the pen will do.

iif)  The rich is not always happy.

iv}  Idid not know when he will come.

v)  He need not to go there. :

vi)  Iborrowed my friend’s book who is a singer.

SECTION B
{Answer ANY THREE questions from this section in Script B)

5. a) Read the passage and answer the following questions: (20)

In the wild, it often comes down to predator and prey, the hunter and the hunted. As you
can imagine, most organisms want to stay alive. They have developed ways of adapting to

" severe habitats, and hiding or escaping from those who would like to eat them. So how do
they do it?

One very helpful adaption is called camouflage. You may have been surprised by an
animal that using camouflage in the past. It blended into its surroundings so well that you
nearly missed seeing it at all. Its coloring, markings, or the physical features resemble its
habitat so much that you can look directly at it without seeing it at first. This is often good
enough to fool a predator. This helps prey to hide from its predator. But did you know that it
often works the other way around, too? Predators can use camouflage to trap their prey. If a
predator wants to eat a certain animal, and that animal cannot see it lying in wait, it can
pounce on its prey unexpectedly devouring it before it even knows what is happening.

Another popular adaption is mimicry. It is when an animal has rharkings or other physical
characteristics that ailow it to look like some other kind of animal or plant. If it can make its
predators believe that it is something that prevs on them, or would at least be difficult or
painful to catch, its predator will often go off in search of an easier target.

. Sometimes animals are able to survive when their habitat changes because they adapt to
the new conditions. For example, raccoons easily adapt to residential area that have taken

over their woodland homes. They often help themselves. to any food they can grab, whether it
is in trashcans, or inside people’s homes! o
i)  What is the main idea of the text? Write in one sentence. '
ii)  List two supporting details for the main idea.
iii)  Write down the adaptions given in the passage. -
iv)  What adaption did you need to accommodate yourself in Khulna?

b) Make a précis of the above passage. . (15)
6. a) Write a list paragraph on the importance of skilled immigrants, | ' ' (15)
b) Amplify the idea contained in the statement: “A bad workman quarrels with his tools”. ~ (20)

7. a) Suppose TAL Group Inc Toronto is hiring a Web Engineer on a full time basis. This role will (20)
create. simple, clean code to power new user-facing product features, refractor and improve
existing code etc. Required experience is solid practical experience using any modern
JavaScript framework. Prepare your CV and apply for the post.

b) Your department arranges a discussion session with top national and international companies (15)
recruiting CSE graduates. The aim is to reduce job stress, workplace harassment and to
enhance skills as required by the companies: Write a memo to inform all the students about
the session and attend it mandatonly

8. a) Write a free composition on any one of the followings: | (35)
i) Your sudden acts of kindness, and ii) Engineering wonders of the world.
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' KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering 1% Year 1¥ Term Examination, 2018
Department of Computer Science and Engineering
S - MATH 1107 _
. ' B leferentlal and Integral Calculus 3 '
TIME: 3 hours o S : 7 FuwL MARKS 210

"~ NB.i) Answer ANY THREE questions from eaeh sectton in separate scnpts
(i) Fi 1gures in. the nght margm mdlcate full marks . .

‘ SECTION A .
(Answer ANY THREE questlons from this sectlon in Scnpt A)

1. a) Deﬁne contmulty of a function. A function f (x)is deﬁned as follows: - . (15)
- x+~[_asmxfor 0<x<%

f(x)- 2xcotx+b for’y <x<’7
acos2x—bsmx for Aﬁxs‘n,

If f(x)is continuous in the interval 0 < <xg z, find the values of a and b.
b) State Rolle s theorem. Verlfy Rolle’s theorem for flx)= 2x° +x2 —4x— 20ver[ V2, \/— 2]. .(12)

c) Evaluate hm[1 1] I o SRR . {08)
o =0 x xe ’ _ ) R ) : | i | : - .
2. 2) State Llebmtz stheorem Ify e”'s'“ x , then show that R L | R ¢ k3] _"

(A-x ).Vn+2 (2n+1)x3"n+l (n +m )yn ."O -
. b) Fmd the relative extreme values (mamma!mtmma) of the followmg funetton using second (12) '

derivative test: fx)=x —6x? +9x+5,

¢) Define subtangent and subnonnai Prove that. for he eurve byz = (x+4)°,the square of the (10)
subtangent varies as the subnormal . ' ' '

3. a) State Euterstheorem If u f (x +2yz »? +2zx), prove that . ' (14)

o ~ZX) +(x —y2)5+(z —X:V)*—-—O :

b) Deﬁne tangent and normal Find the equatlon of tangent and normal of the curve (12)

x +y -3a.xy t(—— )where a>0 T
" ¢) Find % when y= x°°s x +(smx)1°gx o o ' - (09)
4. a) Find ‘the nth deri\r"ative o'f y= -—z—i—_—+ cos 2x cosx. N . (12) .
~ xT-5x6 [
: b) Fmd the Taylor series with reminder of sin x about (x— / ). R : (12)
¢) Find the radlus of curvature at the origin of the curve o ‘ o o (1D

C 3x 4 2y +5x y+2xy 2% +4x = 0

, SECTION B
(Answer ANY THREE questions from this section in Scnpt B)

" 5. 23) Calculate : ' ' '7 : " | 12)

j(x +1)w/x -

b) Calculate |sin™"
) acuaefsm (2

+x"’<”' - | o (13)

" ©) Caloulate [(4x +15)x? +6x+10 dx. T 10y
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6. a) Obtain a reduction formula for I sin™ xéoé"x dx. o 3 . (11)
b)iru, = Ix" tan™! xdx, then prove that (n+ 1)U, +(n=)U,_, = g— L (12)
o o - o n
xdx '
C) Evaluate jl (12)

0(1+x)(1+x )
- |
7. a) Evaluate jxlogsinxdx. ' (12)
0 -
oz ,
N - 4 xdx ‘
b) Evaluate I : - (12) -
: : 01+c032x+sm2x o
¢) Evaluate _fx(8—-x3)%dx. _ . .‘ (11)
0 - '
- 8. a) Evaluate hm ! +- ! ++-——-—-}—-—— . o o o . (09)
T N0 \/n 12 ,an _22 ‘ In2 _(n;l)z : . . |
b) Define Gamma and Beta function. Find the relation between Gamma and Beta'ﬁmcti'on (1)

c) Usmg double integral to find the area of common portlon of the curves 32 =12x and (11)

x? —12y
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- KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
. B.Sc. Engineering 1% Year 1 Term Examination, 2018
Department of Computer Science and Engineering-

PHY 1107
~ Physics , o

TIME: 3 hours . : FULL MARKS: 210

N.B. i) Answer ANY THREE questlons from each section in separate scrlpts o
’ ii) Figures in the right margin indicate full marks.

.
SECTION A
(Answer ANY THREE questions from this section in Script A)
1. a) What is ultra v1olet catastrophe? What is the mgmﬁca.nce of it in the development of modern (10)

physics?
b) Show that the spectral distribution of black body radiation derived by Plank is (1 5)
3 ’ . .
n(L)dv = 8@30 - 1 dv
¢ exp(—— ~1).

Denve Wein’s law and Raylclgh Jeans law as a function of frequency for hxgh and low
frequency limit respectively.
- ¢) The longest wavelength of light that will cause photo emission from sodium i is approx1rnately (10)
540nm.
i) -Find the work function of sodium.
11) Find the maximum kinetic energy for photo electrons emitted when light of wave
length 400nm strikes a sodium plate.

2. a) Why was a change in the Bohr model of atom required? Mention the quantum numbers (10}
associate with vector atomn model. _
~ b) Explain Compton effect and show that Compton shift depends only on the angle of scattering (15)
and it is independent cf the wavelength of the incident photons. _
¢) In a Compron effect experiment in witich the incideni X-ray have wavelength of 10pm, the (10)
scattered X-ray at a certain angle have a wavelength of 10.5pm. Find the momentum
(magnitude & direction) of the corresponding recoil electrons.

3. a) What is quantum mechanics? What are the old and new ‘quantum mechanics’? (10)

b) What is the need of Schrodinger’s wave equatfon? Develop time-dependent and time-' (15)
independent Schrodinger’s wave equations.

¢) Find the first excited state of the harmonic oscillator. . o . (10)

4. aj What are the common defects in the images producead by a single lens? Obtain the conditions (12)
for achromatism of two thin lenses of the same materials placed at a distance apart.
b) Why, in Young’s double slit experiment, the slit-slit separatlon should be small and the slit- (13)
screen separation large?
¢) The radius of the 10th dark ring in Newton’s ring apparatus changes from 60 to 50 mm when (10)
a liquid is 1ntroduced between the lens and the plate. Calculate the refractive index of the
liquid. -

SECTIONB
(Answer ANY THREE questions from this section in Script B)

5. a) Define the terms (i) Unit cell (ii) Polycrystalline (iti) Basis (iv) Miller index and (15)
‘ (v) Amorphous solid. ‘
b} Define atomic packing fraction. Find the atomic packmg fraction in a crystals for (1) Simple (10)
' cubic, (ii) Body centered cubic and face centered cubic structures treating the atoms as
spherical:
¢) In Bragg's law set up, X-rayb were dlffracted by a fcc crystal having lattice constant 0. 407nm (10)
atan angle 28 = 26.697° from the (220) planes Fmd the wavelength of X—rays (Assume first
order diffraction).

6. a) Discuss the melastlc scattering photons by phonons and obtam an expresswn for the (10)
-frequency of phonon emitted in the process.
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b) Followmg Einstein theory deduce an expression for the lattice heat capac1ty Discuss the (15)7
successes and failures of this model.

_¢) The Debye temperature of carbon (diamond structure) is 1850K. Calculate the specific heat (10)

per k-mole for diamond at 20K. Also compute the highest lattice frequency involved in the
De‘oye theory

. @) What are the outstanding properties of metals in the case of free electron model? Obtain an . (15) _
expression for the thermal conductivity from the free electron theory of metals. |
b) Derive the expression for Fermy energy of a free electron in the three dimensions. (10)

¢) Shaw that the average kinetic energy of an electron at OK i Is / E s> where E ris the Fermy (10)
energy at Fermy surface.

. @) What are temporal and spatlal coherencc? Whlch properties of the LASER they lead t0? (10)
b) Explam the terms (i) Induced absorption (i) Spontaneous emission and (iii) Stimulated (i5)
ernission. Describe the working principle of Ruby LASER with suitable diagram.

¢) ALASER beam has a power of 50 mw. It has an aperture of 5.1x 10_3m and it emits light of (10)

wavelengths 7200A The beam is focused w1th a lens of focal length 0.1m. Calculate the area
and the intensity of the image. .
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