KHULNA UNIVERSITY OF ENGINEERING &TECHNOLOGY
B.Sc. Engineering 2™Year 2" Term Examination, 2018
‘Department of Electronics and Communlcatlon Engtneertng
' ECE-2201- -

(Analog Commumcatxons)

TIME: 3hours o ' @ FULLMARKS 210

N.B. 1) Answer ANY THREE quest1ons from each sectlon m separate scr1pts
11) Figures in the right margin indicate full rnarks '

- ,S-SECTION'A |
(Answer ANY THREE q,uestitms _frorn 'thls’section in Script' A) |

1. a) Why is modulation necessary in communication systems'? What wrll happen 1f modulat1on (04+

index is greater than one in amplitude-modulation? =~ . . 05)
b) Prove that the sideband power in an AM wave is- 1/3'“Cl of the total power for 100% (10+
modulation. Calculate the sideband power in an AM wave for 50% modulation. .-~ 04)
c) Draw anAM wave for 100% modulation of the modulating signal shown in figure 1(c). - (05)
Amp : ‘ - R ‘
Vo e — — — — e — — o :
N AL
Flgure 1(c). '

d A 4OOW IMHz carrier is amplltude -modulated with a smusondal s1gnal of. 2500 Hz The (07)
depth of modulation is 75%. Calculate the s1deband frequenc1es bandwrdth power in
sidebands, and the total power in modulated wave. S

2. a) Draw the block diagram of a superhetrodyne radio recewer What is the ﬁmctmn of' atocal  (14)
oscillator? How does a superhetrodyne radio receiver produce the intermediate frequency?
b) What is the main advantage of QAM? Explain: the QAM transrmtter and receiver with  (10)

necessary block diagrams.
¢) What is VSB? What are the advantages ‘and dlsadvantages of VSB over SSB and DSB? (il)

Explain the VSB modulatron usmg necessary d1agrams

3. a) Prove that the bandwidth of FM wave is mﬁmty o S ' (08)
b) What is meant by linear diode detection? Explain why the time constant RC of load circuit - (15)-

in linear diode detector cannot be kept too low or high. IR
¢) Over an interval [t] <1, an angle modulated’ srgnal is gwen by QEM( )—1000513000t It s (12)

known that the carrier freq: @, =10,000. ] : ,
(i) IfthiswereaPMsi;  with &, =1000, detérmine m(t) over the inferval eSS
(ii) If this were a FM st /ith &, =1000, determ_ine -'m(t),over thé, injtenfal -__|:| <1

4_ a) Why Armstrong method is called 1nd1rect method‘? Explam the 1nd1reet method of (09)_

Armstrong for FM. ,
by What are the requirements for makmg s,tereophomc FM compatlble w1th the monophomc {04+

FM? What are the function of Pre- emphasxzer and De- emphasrzer in FM stereophomc 06)

transmitter and receiver, respectively? SRR . _
c) What are the reqmrements of commercial FM? el S . : 04)

d) . An angle modulated signal with carrier frequency a, —27€><106 'is described by the  (12)
 equiation O, (¢) =10cos( @y +0.1sin200077). e

(i) Find the power of the modulated signal. .
(i) Find the frequency deviation Af and deviation ratlo ﬂ

(iti)  Estimate the bandwidth of Qg {¢).
' - Page: 1 of 2
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SECTION B
(Answer ANY THREE questlons from thrs SeCtIOD in Scrxpt B)

What are the sources of noise in typical commumcatlon systems" Explam flicker noise and
shot noise using necessary dragrams o

‘Show that the noise ﬁgure of an ampllﬁer isF=1+ %‘-’—"5 where N;m is the noise power at

the output due solely to the amplrﬁer and NSu is the n01se power at the output due solely to

the source noise.
For the system configuration shown in ﬁgure 5(c), derive the Noise Fzgure if bandwrdth

temperature, Boltzman constant and output power are denoted by 4/ T K and Py,

respectively.

Generator {Antenna)

— A Ampl-itier{Regéiuer):j"_' LT

R & o-f% " ’}’

- Voltage |

v, < Y ) ’
.R‘ﬁ gainA 3 R | Vo
SERRENE
—C—0- <
- Flgure 5(c).

The front end of a radio receiver, havmg a bandwrdth of 10 MHz and operatmg at a

temperature of 27 °C, consists of an amplifier and mixer. The amplifier has a gain'of 10, a
600 Q input resistor, a 1600 Q equivalent noise resistance and a 27 KQ output resrstor For
the mixer, these values are 25 KQ, 81 K, 10 KQ and IMQ, respectlvely
@) Calculate the rms noise voltage.
(i)  If 1t is driven by a generator whose output 1mpedance is-50 .Q calculate the
noise fi igure of the radio receiver. : -

Explam the FDM techmque Why F DM is 1mportant for analog commumcanon systerns'?

Deduce the Rayleigh energy theorem and from that obtam the ESD of any energy srgnal
“The job of a limiter in FM demodulation is to suppress nome assocxated with amplitude
variation-Justity the statement. *,

Find output SNR of an FM Limiter-Discriminator demodulator when 1nput signal strength
is equal to 0.5 w, maximum frequency deviation 60 kHz, baseband 31%na1 cut-off frequency
15 kHz, received white Gaussian noise power spectral densrty 10; w/Hz and average

'power modulating signal 0.1 w..

What is PSDF? Explain the PSDF of white srgnals
What are differences between TDM and FDM? Draw the block dragram of drgrtal hierarchy
of T1 system, which is developed by Bell system.

"Six independent message sources of bandwidth w, w;, 2w 2w, 3w and 3w Hz are to be
transmitted on a TDM basis using a common communication channei (i) Setup a scheme

for accomplishing this multrplexmg requrrement ‘with éach. message sighial’ samipled at its
Nyquist rate, (i) Determined the minimum transmission bandwidth- of the channel. -

Design an FDM system that can occupy 4 voice channels, each having 4 kHz of bandwrdth
Show the configuration using frequency domain. Use (30 to50) kHz frequency space in the
spectrum and also use guard bdnds of 1 kHz

Why arc synchronizing pulses. transmitted along wrth the pleture srgnal'? Draw the block

‘dragram of a monochrome TV transmitter.

Justrfy the choice of rectangular frame with wrdth to helght ratro~4/3 for telev1sron

transmission and reception. -
What type of scanning is used in color TV system? Explam that the mterlaced scanmng

reduces flicker and conserve bandwidth.

In the US NTSC system, the aspect ratio 4/3, the total number of line perlods per frame is
525, and the number of suppressed lines is 40 per frame. Find the picture height and w1dth

“in the number of pixels. Also find the number of pixel perrods in a line period.

(10)

08)

©7)

(10)

10
(08)
(08)

(09)

(06)
an

(10)

(08)

(10)

(O

(10)
(08)
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KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering 2" Year 2" Term Examination, 2018
Department of Electronics and Communication Englneermg

ECE-2205 :
(Electromagnetic Fields and Waves)

i) Answer ANY THREE questions from each section in separate scrlpts
i} Figures in the nght margin indicate full marks. -

=SECTION A

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

What are the inadequacy of circuit-theory concepts and why we need electromagnetic field
concept? Explain the physical significance of divergence in terms of electromagnetic field.
State Coulomb’s law. Determine the electric field intensity due to a continuous distribution
of charge with (i) surface charge density and (ii) line charge density.

Show that the electric field intensity inside a ugiformly charged cloud is zero at it’s centre
and varigs linearly upto the surface. /2_111 MC/zlq <

A negative point charge of magmtudei—?-?i-e is situated in air at origin and two positive
point charges of ILC each are at points y=£2 meters. Calculate the electric field strength
and electric potential at a point 4 meters from the origin on the x axis.

What is electrostatic energy? Derive an equation for electrostatic energy to assemble k

charges one by one. consevation
State the principle of conversation of charge. Based on this principle, derive the continuity

o}

equation V.J =— pé , where the symbols have their usual meanings. Also, write down

the physical significance of this equation.

A parallel plategcapacitor consist of two plates with a separation d in between plates. The
space between the conductors is filled with a dielectric of permittivity £ and the surface
arca of capacitor plates is A, determine the capacitance of this capacitor.

Deduce Maxwell’s \equations from the four fundamental Governin e uations of
q 4 g ¢€q

electrostatic and maghetostatic. .
Write down the boundary equations for both electric field vectors and magnetic field

vectors. Hence derive (i) boundary conditions between two lossless media and (ii)
boundary conditions between a dielectric media and perfecE conductor. .

Starting from homogeneous wave equation, show that the scalar potential at a distance R
from the surface at time t depends on the value of the charge density at an ea:hcr time

(-5

Write down the significance of Maxwell’s equations.

Define: (i) Critical frequency (ii) Maximuni usable frequency (iii) Minimum usable
frequency for radio wave propagation.

What are the diflerent types of propagation of radio waves from the radiating antenna to the
receiving antenna? Explain with their practical examples.

What is meant by virtual height in wave propagation? Why virtual height is used rather
than actual height.

A high frequency radio link has to be established between two pomts at a distance of 250
km on earth’s surface. Considering the ionospheric height to be 200 km and it’s critical
frequency 5 MHz, cajculaté the maximum usable frequency (MUF) for the given path.

FULLR¢ARKS:210
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SECTION B |
(Answer ANY THREE questions from this section in Scfipt B)

State and explain Ampere’s circuital taw and Biot-Savart law. Also, compare the (10)
importances of these law’s in determining magnetic flux density. '
Write down the Lorentz’s force equation. An infinite long, straight conductor with a  (02+
circular cross section of radius b carries a steady current |. Determine magnetic flux density 1)
both inside and outside of the conductor.

~Define following terms: (i) Magnetic field intensity (ii) Magnetization vector (iii) Magnetic  (12)

dipole moment and (iv) Scalar magnetic potential.

Find the magnetic flux densnty in figure 6(a) at a pomt P on the axis of a circular loop of  (10)
radius ‘b’ that carries a direct current 1.

- Figure 6(a)
Show that the volume current density and surface current densnty are expressed as (10)
J,=VxM(A/m') and J, =Mxd,(4/m) respectively, where the symbols have their

usual meanings in electromagnetics.

Demonstrate the analogous relation between the quantities in electrostatics and those in  (04+
magnetostatics. Deduce the equation of energy stored in magnetic field. 06)
in the figure 6(d) if =1, p3=2.4 and ;=60 then find ;. o (05

Figure 6(d)

y o ' (©08)
Show that VQE~—C—J;§§—E~ =0 using Maxwell’s equation.
el
“Supe:posmon of two linearly polarized waves: one polarized in the x direction and the (rn
other in the y-direction and lagging 90° with different amplitude gives rise to elliptically

polarized wave”-lustify the statement.

. Write the forin of Helmholtz’s equation in long medias. - (05)

Investigate why there will be no dispersion when group velocity and phase velocity are  (03+

equal. Prove that g, =c’ 08)

The electric field intensity of a linearly polarized unitorm plane wave propagating in the 12—
direction in seawater is £, = a 50cos (10’ z1)(v/m) at z=0. The constitutive parameter of (14)

scawater are & =72 , u, =1 and o =4(s/m) . (a) Determine the attenuation constant,

phase constant, intrinsic impedance, phase velocity, wavelength and skin depth (b) Find the
distance at which amplitude of E is 1% of its value at z=0.

Define plasma heque'ncy Why standing wave is created when a plane electromagnetic (02+
wave incident normally on a plane conducting boundary. Explain it with necessary 08)

equation.
“Forces on cutrent carrying conductor hoids Newton’s third law”-ldentify whether the (11)

following statement is true or false and also explain the reason behind it with necessary
equation, ‘
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KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY
- B.Sc. Engineering 2™ Year 2™ Term Examination, 2018 :
Department of Electronics- and. Commumcatton Engmeemng
R CSE 2209 \
(Data Structure and Algorlthm)
TiME: 3 hours - '_ T FULLBJARKS 210

" N.B.i) Answer ANY THREE questlons from each section in separate scrlpts
11) Figures in the rlght margm 1ndlcate full marks

SECTION A
(Answer ANY THREE questlons from thlS sectlon 1n Scrlpt A)

1. a) Define lmear data structure Give'some real life apphcatlons of it

b) Consider 4 two dimensional array A[S 1215121 and 1t is stored in row’ major order -
i) . Find total number of elernent.of this airay, - . Sl
ii) Suppose base (A) =200, and W =4 worcls per memory id location ¢
A[29]1151]. TP
c) Apply Binary Search Algorlthm for the followmg data elements to ﬁnd 1tem 40
' 22,11, 30, 55, 44, 40, 88, 60, 66 S
[show the value of BEG, END, MID for each step]

2. a) Explain POStponed Dec1smns Problem with example'
. b) "What is Polish Notation? For which purpose it is needed'?
¢) ~'Write an algorithm that ¢an find the Flbonac01 Sequence recurswely
d) Consider the followmg expression P:- :
7*(27 15)/2+(18-9)
(1) Transfonn the express:on into Postfix.
(ii) Evaluate the Postﬁx expressmn

3. a) Suppose you went to the Janata Bank to pay your Hall Dues Whtch data structure
., they had followed to'serve.you.© * . ce
b) "Write down the al gorithms to insert and delete 1tem from Queue

c) Con51der followmg Queue of characters Whlch is allqwed in ﬁve memory cells
FRONT=2 REAR=3 ,N.'ij‘c | L
Describe the Queue while the following operations take place successfully Show the
FRONT and REAR values for each operatlon o :
(i) Insert D and then E. : '
~ (ii) Delete B and then C.-

(iii) Insert F and then Delete D E
(iv) Delete E. .

4, a) ‘What s Garbage Collectlon’? How does operatmg system manage it?
b) Write an algorithm to reverse a linked list.
¢) Consider the following sorted Lmked List:

08
a3

R
(05,
~(10)

A (1_2),

(06);-

09)
(20)_'_ |

'(07)
N ¢ 1)
Address [1. 12 J3 _14.15 [6. 7at8;f9eﬁlo;11aqagff[

CoohData . [ 13-[15 L [3504 120 | o b 129 ]22 i T

~ Apply the following operatlons 50 that list remains sorted Show the table after each

operation.
(i} Insert 2,19, 40 into the list.
(i) Delete 7035 from the list.

Page: 10f2
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b)

" “in-order, respectively. .

- Draw the dlagrarhs of tree step by step

b) Fin

b)‘ .

¢}

SIS REL : SEQTION B : o :
(Answer ANY THREE questlons from thls sectlon in Scrlpt B)

‘Write . compansons between Cornplete Blnary Tree and Extended Binary Trée. Draw  (10)
‘-.,Complete Binary Tree and Extended Binary Tree using list: 3 17,5,4,3. :

‘-'In how many ways a binary tree can be represented m ‘memory. Draw every (12)
' representatlon of the followmg graph

. Flg S(b)

Suppose the following sequenee lists the nodes of a-binary tree T pre- order and (13)

Pre-order GBQACKFPDERH
lnorder QBKCFAGPEDHR

' “Searchmg ina Bmary Seareh Tree ls faster than Searehmg ina Lmked Llst” Justrfy (08)
~ the statement.

.__iWhat is heap'? thferent:ate between maxheap and mmheap B o (05)
* "Build a max heap step by step from the following list: 44,30,50; 22,60,55,77,55. .- (10}

Consider the following list: 14, 10,17, 12,10, 11, 20,.12, 18; 25, 20, 8, 22, 11 23, (12)

- Using the list show ‘that for ﬁr_rdmg and deletmg dupllcate data from the list BST is

faster than other aIgonthm

In how many ways can the graph be represented’? Draw the sequentlal representatlon (08)

. of the followmg graph

- Flg 7(.9)

Find all pa1r shorted path usmg Warshall’s algorlthm for the fol]owmg graph - (15)

" Fig. 7(b) .

Appiy BFS on the followmg graph Bis the source and I is the destmatlon

(12)
o)

‘ S o C . Fig. R(a) . N o
‘App]y Insertion Sort on the followmg data 77, 33 44,11, 88 22 66 55 o ao
Apply Rad.lx Sort on the foIlowmg data 348 143, 361 423 538 128 o (13)

fpag‘e: 202 :



KHULNA UNIVERSITY OF ENGINEERING .& TECHNOLOGY
B.Sc. Engineering 2™ Year 2™ Term Examination, 2018 . -

Department of Electronics and Communication Engmeermg
' ' EEE 2209 -
(Electrlcal Drives and Instrumentatlon)

TIME: 3hours -~ - .. FULLMARKS 210'.-_'

N.B. 1)

Answer ANY THREE questrons from each sectton i separate scrlpts

ii) Figures in the rtght margm 1nd1cate full marks..

b)

c)

. otherwise the no-load current of the transformer and its phase w1th respect to- the -
“voltage. : : e

- SECTIONA - L
(Answer ANY THREE questions from this sectton in Scnpt A)

“Rotary armature is the heart of the DC machmes Justrfy the statement for DC (1 1)
generator and motor. Also write down the name of different parts of abC machmesl
with their functions. : '

_Classify DC generator with their c1rcuxt diagram on the basrs of fxeld excnatlon AISO (08)

derive the EMF equation of a DC generator

-Why parallel operation of generator ‘is nécessary? How' armature reactlon could be‘" “(.08)
- reduced? Differentiate between generator and motor action. ™ =~ ' g S

A short-shunt compound generator delivers a.load current of 25A at 25kw and has_., .
armature, -series-field and shunt-field- fesistance .of - 0.08Q, 0.506%. -4nd - 200, ©
respecttvely Calculate the induced EMF and the armature current. Allow 0 5v per-'
brush for contact drop. -

Synchronous speed is achieved only for 3y supply” ]ustrfy the statement.. erte'_ {07)

down the name of different parts of a synchronous generator w1th the advantages of -
stationary armature. : o : R
Describe the operating prtncrple of xnductlon motor. Wnte down some apphcattons - (10
of induction motor.. .
Deduce the. equatron of EMF mduced in transformer What are - the losses of - (10)
transformer? Co
An 132-kvA distribution transformer has 550 turns on the primary and 110 tuins-on “(08)

“the secondary winding. The primary is connected to 11kv, 50Hz supply. Find the - ..
“full-load-primary and seconddry currents;- the RMS value of the secondary EMF and o

the average vatue of ﬂux in the core.

What are meant by equ1va]ent re31stance reactance: and 1mpedance of a transformer’7 T{10)
Draw the equivalent circuit of a transformer with referred- to primary: : R

Classify universal motor? Write down some application of universal motor. - S o8y
What are the different methods of speed control techmques of DC motor'? DlSCUSS ,(09)

~flux control and armature control method. -

‘What is slip? Draw the- torque- slip curve-of an mductron motor. A 4 pole 3\p’ .,;(08)
induction motor operates from a supply whose frequency is 50Hz. Calculate-f S :

{i) The speed at which the magnetic field of the stator 1s rotatmg e

(ii} The speed of the rotor when the slip is 0.03: :

(iii} The frequency of the motor.currents when the slip'is 0. 04

(iv) The frequency of the rotor currents at stand still.

Why single-phase induction motor is not. se]f—startmg'? What are . the dlfferent; ‘_l(13)‘
methods by which we make the ly-induction motor self-startmg'? Dtscuss them w1th{ .
neat sketch and vector dlagram o

“What is step angle? Classify stepper and servo rnotor'? What are the main. parts of ai:r (10)°

servo motor? i : : -
A transformer has a* prlrnary winding of 800 turns and a secondary wmdmg of 200" (12)
turns. When the load current on the secondary is 80A -at 0.8 power factor lagging, the - -
primary cutrent is 25A at. 0.707 power factor lagging. Determine graphrcally or-

© - Page:lof2



. SECTIONB -

(Answer ANY THREE questlons fromi this sectlon in Scrlpt B)

a)

c)
d)

What is meant by measurements and instrumentation? Wnte down the apphcanons of
a measurement system. :

Deduce the general equation of AC bridge network. How you could measure
capacitance, inductance, and dissipation factor by using this prmciple

‘Design and express-the equatmn of a transducer which'can convert-thermal energy
“Into electric potential. How many ways you can vary the design to obtain drfferent-
. voltages.at the output.” c

d) .

How photovoltaic cell works? Expiam with diagram.

What is meant by transducer? Write down the advantages of electrlcai transducer

.Also classify the resistive and reactive transducer. o o ‘
~Draw the block d1agram of DC and AC signal condmomng system and write down

the function 6f each block. Why signal conditiomng is'necessary?
What is piezo-electric crystal? Prove that the voltage sensitivity of a piezo-electric

crystal is proportionally vary with 'eleCtric'fieId intensity while inversely vary with.

pressure.

What is- true value? A voltage has-a. true - value of 150v An analog mdlcatmg_
.-instrumerit with ‘a scale range of 0-2.50v shows a vo]tage of 1.46v. What are the
‘values of absolute error and correctlon? Express ‘the -error as a fraction of the true
* value and full scale deflection.

What is meant by PC based data acqulsmon system? erte down the block dlagram
of PC based data acquisition system with their functions.

Classify resistance. How transducer is used in communication. systems'? :

A piezo-electric crystal having dimensions of Smm x 5mm x 1:5mm and a voltage

sensitivity of 0.055v-m/N'is used for force measurement Calculate the force 1f the :

_voltage developed is: 100v

Desrgn a d1g1ta1 multlmeter and explaln how it. works’7 er,te down the funct1on of
spectrum analyzer. :
How frequency is measured usmg Wien's Bridge and Lissajous pattern? -

What is thermistor and thermocouples? Briefly explain with’ proper dlagram Also -

write down their advantages, disadvantages and applications: -

N Menhon the dlfferences between plezoelectrlc and photoelectrrc transducer
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d)

b)
c)

b)
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KHULNA UNIVERSITY OF ENGINEERING & TECHNOLOGY

B.Sc. Engineering 2" Year 2" Term Examination, 2018
Depar tment of Electronics and Communication Engineering

TIME: 3 hours

~ (Answer AN Y THREE questlons from this section in SCI’lpt A)

Math—-2209
(Mathematics-IV)

SECTION A

Describe and graph the locus represented by iz —3[—|z +3| =

2 +7

Is the function f(z)=

-

Use the dehinition of

limit

3z =22 +8z2-2z+5

f{z)=

Expand f(z) =

zZ—i

( —l)(

Verify whether the function u(x, y)=2e™
corresponding analytic function f{z). Also hence find the harmonic conjugate of .
Evaluate /. (E— zz)dz, where C is the lower half of the circle |z| =T in the positive sense.

2 .
If F(zu)z[ﬂgz—z—zdz, where C is a positively oriented circle |z|=4, find F'(-3i)

T Z-2Z,

_Z)

(z2 -2z +2)(z—3)

(6-9)

analytic on the open disc c: |z' < 2 7 Explain.

to show that

f S(z)=4+4i where
VA N §

N.B.i) Answer ANY THREE questions from each section in separate scripts.
ii) Figures in the right margin indicate full marks.
iii) Necessary charts will be supplied.

in a Laurent Series valid for 0 < |z -2 <1

cos y - 2xy is harmonic and, if so, find the

using suitable theorem. What will be the value of F(5)?

Expand f(z)=sinz inaTaylor series about z = 77

Evaluate the Ioilowmg mtemals using the method of contour mteglatmn

(),[ 00539 9()

J

X sinx

(#+4)

X

Prove that £, (-x)=(- 5" P,(x) and hence show that 7, (-n=

1y

Express f{x)=4x"+6x° +7x+2 interms of Legendre Polynomials.

FuLL MARKS: 210

(08)
(07)

(10}

(10)

(14)

(08)
(13)

(09)
(26)

(08)
(10)

A string is stretched and fastened to two points / apart. The string is dlsplaced to give (17)

motion, in the form u =asin (—{F] from which it is released at time t=0. Show that the

displacement of any point at a distance x from one end at time t is given by

u(x,t)=asin [%Jcos[ ;

mct

)
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SECTION B

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

5. a) Discuss the different types of frequency curves with examples. (12)

b) The frequency distribution of times between arriving teleport messages at the central
processing unit of a time-sharing network is as follows: )

Table 5(b)
Time (millisecond) Number of messages
- 0.0 -Under 5.0 {52
5.0 -Under 10.0 84
10.0 -Under 15.0 56 (13)
15.0 -Under 20.0 31
20.0-Under 25.0 14 - ﬁ'
25.0 -Under 30.0 6 '
30.0 -Under 35.0 2
(i)  Plot the above as a histogram.
(ii) . Construct a table showing the relative frequencies. Then find the cumulative
relative frequencies for each class interval. |
(ii))  Plot the ogive using cumulative relative frequencies.
¢) What is meant by Statistics? Why should the students need to study statistics? (10)

6. a) What is meant by central value and measures of central tendency? Mention the different  (10)
types of measures of central tendency.
b) Give the definitioh of the followings with examples: (i) The root mean square, (i) The (10)
median and (111} The mode.

.c) An incomplete distribution of daily expenditure of some families is given below: (15)
Expenditure:  0-10 10-20 20-30 30-40 40-50
No. of families: 14 f; 27 (5.

If the median and mode for the distribution are Tk. 25 and Tk. 24 res;ﬁcctiveiy, find the
missing frequencies f; and f2.

7. a) Let the continuous random variable X denotes the current measured in a thin copper wire in - (10)
milliamperes. Assume that the range of X is [0, 20 mA], and the probability density
function of X is f{x)=0.05 for 0 < x <20 . Find the followings:

(i)  the probability that a current measurement is less than 10 millamperes. '
(i) The expected value of X.
(iii)  The variance of X.
b) Mention the postulates of the probability. A person is lgoking for a new car. If the (10)
probabilities that she/he will buy a Chrysler, a Ford, or a Honda are 0.27, 0.25 and 0.08.
What is the probability that she/he will buy one of the three? ,
¢) The mean grade on a final examination was 72 and the standard deviation was 9. The top  (10)
10% of the students are to receive A’s. What is the minimum grade that a student must get
in order to receive an A?
d) If a bank receives on the average 20 bad checks per day, what is the probability that it will ~ (05)
 receive 6 bad checks on any given day? .

(15)

: | . dy dy
Solve tl ies, the equation —<+x{2x-1)—+y =0,
olve the series, the equ e x( )a’x y

b) Derivethe recurrence formula for Jo(X): ' (08)
xJ ()=t (x)+x],(x)=0. _ '

¢) The overall percentage of failures in a certain examination is 30. If 6 candidates appear in  (12)
‘the examination, what is the probability that at least 5 candidates pass the examination?
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