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L-l/T-2 B. Sc. Engineering Examinations 2012-2013

Sub: NAME 123 (Fluid Mechanics)

Full Marks : 210 Time : 3 Hours

The fi.gures in the margin indicate full marks.

USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION-A
There are FOUR questions in this section. Answer any THREE.

The symbols have their usual meaning.

Assume reasonable value in case of any missing data.

1. (a) Derive the pipe-friction equation. Show that pressure loss is directly proportional to

velocity when the flow is laminar. (20)
(b) A venturimeter with an entrance diameter of 0.3 m and a throat diameter of 0.2 m is

used to measure the volume of gas flowing through a pipe'. The. discharge coefficient of

the meter is 0.96. Assuming the specific weight of the gas to be constant at 19.62 N/m3
,

calculate the volume flowing when the pressure difference between the entrance and the

throat is measured as 0.06 m on a water U-tube,manometer. (15)

2. (a) Water flows steadily through the 0.75 inch diameter galvanized iron pipe as shown in

the Figure 2(a) at a rate of 0.020 cfs. Determine the major head losses and minor head

losses. Do you agree that friction losses in the straight pipe section are negligible

compare to the losses in the threaded elbows and fittings of the systems? Support. your.

answer with appropriate calculations. Take e ~ 0.15 mm for galvanized iron. (25)

(b) Write short notes on: (10)
(i) Boundary layer thickness

(ii) Critical Reynold's number

3. (a) A pipeline carries water around a horizontal 45° bend. The entrance diameter of the

bend is 500 mm and the velqcity of flow is 1 mls. The bend tapers gradually to 200 mm

diameter at its exit. If the pressure ~t upstream of the entrance is measured at 200 leN/m2
,

what is the force, arid its line of action, exerted by the water on the bend? (20)

(b) What is cavitation? How do you reduce the cavitation problem of a pump? Discuss briefly. (10)

(c) Write short notes on hydraulically smoothand rough pipe. (5)

4. (a) Blue and yellow streams of paint at 16°C (each with a density of 825 kg/m3 and

viscosity 1000 times that of water) enter a pipe with an average velocity of 1.20 mls as

shown in Figure 4(a). The pipe has a diameter of 5.0 em. Would you expect the paint to

exit the pipe as green paint? Explain. (15)
Repeat the problem if the paint were 'thinned' so that it is only .1a times more viscous

then water. Assume that the density remain same and IJ.= 1.13 x 10-3 Ns/m2 for water.
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(b) Two vertical cylindrical tanks of 3 m and 2 m diameter are joined at their base by a

pipe of diameter 0.05 m. This pipe is short enough to be treated as an orifice with a co-

efficient of discharge of 0.58. The 3 m diameter tank is initially at a level 3 m higher than

the other. Working from the first principle, calculate how long it will take for the level

difference to half. (15)

(c) State Bernoulli's equation. List the assumptions made. (5)

. SECTION-B
There are FOUR questions in this section. Answer any THREE.

Assume reasonable value for missing data if any.

5. (a) What' is viscosity of fluid? Derive the equation of viscosity of fluid. In this respect

differentiate between Newtonian and non-Newtonian, ideal plastic and elastic solid with
I, _ . ~

examples. Support your answer with proper figures. (10)
(b) A space of 25 mm width between two large plane surfaces is filled with SAE 30

Western lubricating oil at 25°C (Il = 2.1 x 10-1 Ns/m\ What force is required to drag a

very thin plate of 0.35 m2 area between the surfaces at a speed of 0.1 m1s? (15)

(c) Distinguish between: (10)
(i) Compressible and Incompressible flow

(ii) Steady and Unsteady flow

(iii) Laminar and Turbulent flow

(iv) Ideal fluid and Real fluid

(v) Uniform and Non-uniform flow

6. (a) An open tank has a vertical partition and. on one side contains gasoline with a density

P = 700 kg/m3 at a depth of 4.0 m shown in figure. A rectangular gate that is 4 m high

and 2.0 m wide and hinged at one end is located in the partition. Water is slowly added to

the empty side of the tank. At what depth, h, will the gate start to open? (15)
(b) Models are to be built of the following prototypes. For dynamic similarity, indicate

which single dimensionless ratio will govern, give reasons. (20)
(i) oil flowing through a full pipeline

(ii) a water jet

(iii) an airplane flying at low speed

(iv) a supersonic aircraft

(v) flow over the spillway of a dam

(vi) a deep submersible vehicle

(vii) a missile (supersonic)

(viii) tides
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7. (a) Water flows from a large tank as shown in figure. Atmospheric pressure is 101,400 pa

while the vapor pressure of the water is 12,000 pa. Given that the height, h is 0.30 m,

determine: (20)

(i) The flow-rate of water out of the tank

(ii) The pressure at a point where D3 = 4.0 in.

(iii) The pressure at the constriction, where D1 = 4.0 in.

Finally, determine the value of 'h' for which cavitation will begin to occur in the 1.0 in.

constriction .

. (b) In the figure, the diameter of the vertical pipe is 10 cm and that of the stream

discharging into the air at E is 7 cm. Neglecting all losses of energy, what are the

pressure heads at B, C and D? (15)

8. (a) Explain the physical significance of Reynold's Number and Froude's Number. (10)

(b) A river barge, whose cross section is approximately rectangular, carries a load of

grain. The barge is 28.0 ft wide and -90 ft long. When unloaded it's draft (depth of

submergence) is5.0 ft and with the load of grain the draft is 7.0 ft. Determine: (5)

(i) The unloaded weight of the barge

(ii) The weight of the grain

(c) Find the magnitude and direction of the resultant force acting on the curved gate AB.

The width of the gate is 2.5 m. (20)
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USE SEPARATE BCRIPTS FOR EACH SECTION

SECTION -A
There are FOUR questions in this Section. Answer any THREE.,

1. (a) Compare classical and statistical approaches of thermodynamics.

(b) What is quality of steam? Does it have any meaning in the superheated vapor region?

Can quality be expressed as the ratio of the volume occupied by the vapor phase to the

total volume? Explain. (3+2+5=10)

(c) What is thermodynamic property? Differentiate intensive and extensive property.

Separate the list of the following properties into extensive properties, intensive properties

and non properties. (3+5+ 12~ lo
Name of the Name of the

Pressure Acceleration a
Force Mass m
Volume Len h L
S ecific Volume v Time t
Densit S ecific enthal h
Temperature T Velocity -+

V

2. (a) Write down the steady state steady flow (SSSF) equation and simplify the equation

.for the following devices:

(i) Nozzles and diffusers

(ii) Turbines and compressures

(iii) Throttling process.

(b) Consider the steam .power plant as shown in fig. 2(b). The following data are for such

a power plant. With proper assumptions determine the following quantities per kilogram

flowing through the unit:

(i) Heat transfer in the line between the boiler and turbine.

(ii) Turbine work

(iii) Heat transfer in the condenser

(iv) Heat transfer in the boiler .

. Location Pressure Temperature or Quality

Leaving boiler 2.0MPa 300°C

Entering turbine @M )Cit . 290°C

Leaving turbine, enterlngcondenser 15 kPa 90%
Leaving condenser, entering pump 14 kPa 45°C

Pump work = 4 kJ/kg
Contd P/2
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3. (a) Prove that whenever a system undergoes a cycle, 1ai is zero if the cycle, is

reversible and negative if irreversible. (15)

(b) In a steam power plant 1 MW is added in the boiler, 0.58 MW is taken out in the

condenser, and the pump work is 0.02 MW. Find the plants thermal efficiency. If

everything could be reversed, find the COP as a refrigerator. (10)

(c) Let the steam power plant in problem 3(b) have 700°C in the boiler and 40°C during

the heat rejection in the condenser. Does that satisfy the.inequality of Clausius? Repeat

the question for the cycle operated in reverse as a refrigerator. (10)

4. (a) Compare ideal Rankine cycle with Camot cycle. (8)

(b) Write a short note on binary vapor power cycle. (7)

(c) Steam is the working fluid in an ideal Rankine cycle. Saturated vapor enters the

turbine at 8.0 MPa and saturated liquid exits the condenser at a pressure of 0.008 MPa.

The turbine and the pump have an isentropic efficiency of 85% and 70% respectively.

The net power output of the cycle is 100 MW. With proper assumptions and T-s diagram,

determine for the cycle. (20)

(i) the thermal efficiency

(ii) back work ratio

(iii) the mass flow rate of the steam, in kg/h,

(iv) the mass flow rate of the condenser cooling water, in kg/h, if cooling water enters

the condenser at 15°C and exits at 35°C.

SECTION-B
There are FOUR questions in this Section. Answer any THREE.

Assume a reasonable value for any missing data.

5. (a) Describe the operating principle of a 4-stroke diesel engine. (10)

(b) Draw the valve timing diagrams for an average four stroke petrol engine and two .

stroke petrol engine. (13)

(c) An air-standard diesel cycle has a compression ratio of 20, and the heat transferred to

the working fluid per cycle is 1800.kJ/kg. At the beginning of the compression process,

the pressure is 0.1 MPa and the temperature is 28°C. Determine the therm3l efficiency
• , I

and maximum temperature of the cycle~ (12)

Contd P/3
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6. (a) How does a Gas Turbine differ from a diesel engine? (8)
(b) What are the effects of multi-stage compression and expansion in a Gas Turbine.

Describe with sketches. (9)

(c) Discuss the effect of compression ratio on performance of a Gas Turbine. (9)

(d) What do you man by 'irreversibility' in a gas turbine? Describe with T-s diagram. (9)

7. (a) Explain the difference between a fire tube and a water tube boiler. State which type of

boiler is used for power generation and Why? (10)

(b) Sketch and describe a cochran vertical boiler. What are its special features? (15)

(c) Describe with sketches the working principle of Blow off cock and spring loaded

safety valve. . (10)

8. (a) What are the advantages of economizer, air preheater and steam super heater? Bya

line diagram, indicate the position of theses accessories in a typical boiler plant. (17)

(b) Write short notes on: (18)

(i) Boiler horse power

(ii) Knocking in I.C. Engine

(iii) Combined cycle power plant

(iv) Regenera!ive Gas Turbine.
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Thermodvnamic properties of water

.' Intemal Enel'gy, kj/kg

Sat. Liquid Evap. Sat. V•.•por ,
UI Uq ~

Specific Volume, m3/kg

Sat. UqfJid Evd.p. Sat. Vapor
t'r UII 11/,

Temp.
e.c)
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1 (kPa) {"'q b( 1116 h,. SIS 111 Sa
!
; 0,6113 0.01 0.00 . 2501.32501.3 0 9.1562 9.1562,

1.0 6.98 29.29 2484..89 2514.18 0.1059 8.8697 8.9756
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7.5 40.29 168.77 2400,02 2574.79 0.5763 7,6751 8.2514
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! Specific VOlume.m3/kg Internal Eoergy. kJ/kgI
II Prl'.ss. Temp. Sat. Liquid Evap. Sat. Vapor Sat. Liquid Evap. Sat. Vapor
, (kPa) ("'C) f'r f'Fg "g Ur Urg UN

I 850 172.96 O.OO.lllS 0.22586 0.22698 131.25 1841.45 2578.69
I 900 175.38 0.001121 0.21385 0.21497 741.81 1838.65 2580.46,
I 950 117.69 0.001124 0.20306 0.20419 751.94 1830.17 2582.11

1000 119:9L , ,();OO1121'\~,\::'O~1:D332"':i:~::":fJ;UM~\' .'.::'}';:',,:/,/76i~61':::182191< .,' 258364
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1200 187:.99...;o;~oii~9 ""':"O.ii6~?O ~~:&~ '~"":'.':', ,791.21 : 'HI

1300 191.64 O.OOtl44 0.15011 0.15125 813.42 1777.53 2590.95
1400 195.07 0.001149 0.13969 0,14084 828.68 1164.15 2592.83
EiOO 198.32 0.001154 OJ:i062 0.13177 843.14 1151.3 2594.5
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Salur.1ted mder PI'eSSIJ.tP Entr.r
.J---- ....---.--.-------------------------------------I Enthalpy, kJlkg Entropy. kJlkg-K
II Press, Temp. Sat. Liquid Evap. Sat. Vapor Sat. Liquid E'Vap. Sat. Vapor
! (kPa) ("C) llr hr6 bg . Sr SF, 56,
j
i 850 172.96 132.20 2039.43 2771.63 2.0709 4.5711 6-.6421;

900 l75.38 742.82 2031.12 2713.94 2.0946 4.5280 6.6225
!150 l77.69 753.00 2023.08 2776.08 2.1171 4.4869 6.6040;~~~~~~~~0

J300 191.64 814.91 1972.67 2787.58 2.2514 4.2438 6.4953
J 400 195.07 830.29 1959.72 2790.00 . 2.2842 4.1850 6.4692
J 500 198.32 844.87' 1947.28 2792.15 2.3150 4.1298 6,4448l~~~~~~~0

s
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y U 11
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:,~:i~~:}.:/;,;?:l.!f~~;";~~::;!~.....
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I bOo 0.11144 2679.58 . 2902.46 6.54.52
300 0.12547 2772.56 3023.50 6.7663
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~ Properties of Saturated Water (liquid-Vapor): Pressure Table

~
. .,.................. ,.................. ,...................................................................... ,................................... ,.........................•.......... ,,..... ............. ,...

-I/. Specific Volume Internal Energy Enthalpy Entropy
fJ
.~ mJ/kg k1/kg kJ/ks kJ/kg. K

~ ...~................... ......................... ..................... ................... ............_ ....... ...........••........ .................... ................... ..•...............
Sat. Sat. Silt .. Sat. Sat. sat. Sat. Sid.

~ i Press. Temp. Liquid Vapor liquId vapot L1quld £Vap.. vapor Lkltlld Vapor Press.

bar O( t'f x 1.0J .....•....~.,........... #, .......!,:...... hI .......~.'J....... .••••• !!of•....••. Sf ........~ ....... bar

.................•.•.. ........•................ ..~.~..............~....... .•..•...... ............. ~.•.• ••..••.•.....•........••... .•..••.•......•..~~.•.•.•.• •.•...•..•.•...•.•....•...

II' !i 0.04 28.96 \1.004° 3,4.800 1245 241S.2', .....121,;46 24~2.9 2554.4 0.4226 8.4746 0.04

~ 0.06 )6.16 1.0064 23;739 151..53. 2425~0 . ,151.53 ,2415-9 2567.4 0.5210 8.3304 0.06

I 0.08 41.51 1.0084 18.103 173JtT 2432.2 ' 173• .'2403.1 • 2517.0 0.5926 8.228] 0.08

0.10 45.81 1.0102 14.674 191.82 ,2437-9 19L8) .i392.8 258~7 0.6493 8.15°2 0.10

0.20 60.06 1.0172 7.649 251.)8 2456.7 25L40 2.358.3 2609.7 0.8320 1.9085 0.20

t 0.30 69.10 1.0223 5.229 289.20 246cl.4 289.23 2336•1 2625.3 0.9439 7.7686 0.,0
.-,
~ 0.40 75.8] 1.0265 3.993 317.53 2477.0 317.58 2319.2 2636•8 1.0259 7.6700 0-40

i 0.50 81.33 1.0300 3.240 . 340.44' '2483.9 34°-49 23°5.4 2645.9 1.°910 7.5939 0.50

I
0.60 85.94 . 1.0331 2.732 359.79 '2489.6 359.86 229).6 2653.5 1.1453 ].5320 0.60

0.70 89.95 1.°360 2.365 376.63 2494-5 376.70 228).3 2660.0 1.1919 7.4797 . 0.70

I 0.80 93.50 1~0380 2.087 391-58 2/f98.8 391•66 2214-1 2665.8 1.2)29 7.4346 0.80

0.90 96.71 1.0410 1.869 4°5.06 2.502•6 4°5.15 2.265.7 26]0'.9 1.2695 ].)949 0.90

1.00 99.6) 1.0432 1.694 417.)6 2506•1 417.46 2258.0 2675.5 1.)026 7.3594 1.00

1.50 111.4 1.0528 1.159 466.94 2519.] 467.11 2226.5 2693.6 1.4336 7.2233 1.~0

2.00 120.2 1.06°5 0.8857 5°4-49 2529.5 5°4.70 2201.9 . 2106.7 1.53°1 7.12]1 2.00

2.50 127.4 U)672 0.71f!T 535.10 2537.2 535.37 2181.5 2716.9 1.6072 7.0527 2.50

3.00 133.6 1.0732 0.6058 561.15 2543.6 561-47 2163.8 2.725.) 1.6718 6.9919 3.00

l. ).50 138.9 1.0786 0.5243 583.95 2546.9 s&'.:n 2148.1 2732.4 1.7275 6.9405 . 3.50

4.00 143.6 1.0836 0.4625 604.)1 2553.6 604.74 213).8 2738•6 1.7766 6.8959 4.00

4.50 147.9 1.0882 0.4140 622.25 2557.6 623.25 2120.7 274).9 i.8207 6.8565 4.50

~ 5.00 151.9 1.0926 0.3749 639.68 Z56!.:2.t '°40;23 .. 2108.5 2748.7 1.8607 6.8212

I
5.00

6.00 158.9 1.1006 0.3157 669.90' 2567~4 670.56 2086<J 2756•8 . 1.9312 6.7600 6.00

7.00 165.0 1.1080 0.2729 696.44 2572.5 697.22 2066.) 276)-5 1.9922 6.7080 7.00

, 8.00 170.4 1.1148 0.24°4 720.22 2576.8 721.11 2048•0 2769.1 2.0462 6.6628 8.00

9.00 175.4 1.1212 0.2150 .741.83 2580.5 742.83 2°31.1. 2773.9 2.0946 6.6226 9.00

10.0 179.9 1.1273 0.1944 761.68 2583.6 i'62.81 2015.) 2778.1 2.1387 6.5863 10.0

I 15.0 198.3 1.1539 0.1318 843.16 2594.5 844.84 1947.3 2792•2 2.3150 6.4448 15.0

i 20.0 212.4 1.1767 0.0996) 906.44 2600.) 9°8.79 1890.7 2799.5 2.4474 6.34°9 20.0

25.0 224.0 .1.1973 ' 0.07998 959.11 260).1 962.11 1841.0 280).1 2.5547 6.2575 25.0

3°.0 233.9 1.2165 0.06668 1004-8 26°4.1 1008.4 1795.7 2804.2 2.6457 6.1869 3°.0

35.0 242.6 1.234-7 0.°5707 1045-4 26°3.7 1049.8 1753.7 2803.4. 2..7253 6.1253 35.0

40.0 25°.4 1.2522 0.04978 1082.) 2<';02.] 1087.3 1714.1 2801-4 2.7964 6.0]01 40.0

45.0 257.5 1.2692 0.04406, 1116.2 2600.1 '1121.9 .1676.4 .2798.) 2.8610 6.0199 45.0

5°.0 264.0 1.2859 0.03944 11.47.8 2597.1 1154.2 164°.1 2794-3 2.9202 5.9734 5°.0 .

I
60.0 27-5.6 1.3187 0.03244 12°5.4 2589;7 121).4 1571.0 . 2784.3 3.0267 5.8892 60.0

70.0 285'9 1.3513 0.02737 1257.6 2580.5 1267.0 15°5.1 2772•1 3.1211 5.8133 70.0

80.0 295.1 1.3842 0.02352 13°5.6 2569.8 1)16.6 1441.) 2758•0 3.2068 5.7432 80.0

I 9°.0 3°3.4 1.4178 0.02048 135°.5 2557.8 1363.3 1378.9 2742.1 3.2858 1j..6772 9°.0

100. 311.1 1.4524 O.OlSC)) 1393.0 2544.4 1407.6 1317.1 2724.7 3.3596 5.6141 100.

110. 318.2 1.4886 0.01599 1433.7 2529.8 145°.1 1255.5 2]05.6 ).4295 5.5527 110.

f;



L-lff-2/NAME Date: 21/05/2014
BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA

L-l/T-2 B. Sc. Engineering Examinations 2012-2013

Sub: MATH 183 (Coordinate Geometry and Ordinary Differential Equations)

Full Marks: 210 Time: 3 Hours
The figures in the margin indicate full marks.

USE SEPARATE SCRIPTS FOR EACH SECTION
_p __ ••• __ ••• _ ••••• ._. __ ._ •••••• .______ MM"_ •••• __ ••••• • _

SECTION-A
There are FOUR questions in this Section. Answer any THREE.

Symbols have their usual meaning.

1. (a) Transform the equation 17x2 + 18xy - 7y2 -16x - 32y -18 = 0 to one in which there

is no term involving x, y and xy, both the sets of axes being rectangular.

(b) If S = ax2 + 2hxy +by2 +2gx +2fy +c = 0 represents a pair of straight lines, show

that the area of the triangle formed by their bisectors and the axis of x is

~(a-bY+4h2 ca-g2
L1= -----e---

2h ab-h2 •

(18)

(17)

2. (a) The circle x2 + y2 + 2x - 4y -11 = 0 and the line x - y +1= 0, intersect at A and B.

Find the equation of the circle on AB as diameter and the equation of the circle through A,

B orthogonal to ~hegiven circle. (18)

(b) The circle x2 + y2 = a2 cuts off an intercept on the straight line Ix +my = 1 which

subtends an angle of 45° at the origin, show that 4la2 V2 +m2 )-1 j= la2 V2 +m2 )- 2j 2 • • (17)

3. (a) Show that tangents at the extremities of a focal chord of a parabola intersect at right

angles of the directrix.

(b) If I and r are the lengths of segments of any focal chord of the parabola y2 = 4ax .

Find the value of I + I' in terms of a.
/I'

4. (a) Find the equation to the hyperbola whose asymptotes are parallel to 2x+3y = o and
3x + 2y = 0, whose centre is at (l, 2) and which passes through (5, 3).

(b) Find a pair of conjugate semi-diameters inclined at an angle tan-1 7 for the ellipse

8x2 +12y2 = 96.

Contd P/2
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(17)

(18)

(17)
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SECTION-B

There are FOUR questions in this Section. Answer any THREE.

5. (a) Find the differentiate equation of the family of curves Y = eX(A cos x +B sin x) ,

whereA and B are arbitrary constants.

(b) Solve the followings:

(i) dy = (4x+ y+lY
dx

(ii) (XCOsY +YSinY)Y=(YSinY -XCOsY.)xdy
x x x x dx

6. Solve the following differential equations:

(i) (x2 + y2 +.x}Ix + xydy = O.

(ii) xdy -2y=x2 +sin~.
dx x

(0") dy 1 ( ) 2(y )3111 -= -xy-x -x -x.'
dx

7. Find the general solution of the following differential equations:

d3y d2y d'J(i) _+2_+_:T =e2x +x2 +x.
dx3 dx2 dx

. d2 d .
(ii) -L-4~+4y = 3x2e2x sin2x.

dx2 dx

("') 2d2y 4 dy 2 .
111 X dx2 + x dx + Y = x +Sin X .

8. (a) Find the general solution of the differential equation:

d2y dy
(3x +2y dx2 - 5(3x +2) dx - 3Y = x2 +X+1

(b) Solve the differential equations:

(i) x2(dy)2 + 3xy dy + 2y2 = O. Where dy = p.
dx dx . dx

2 ()2.. d y dy dy
(n) x-+x - --=0.

dx2 dx dx

(10)

(12+13) ,

(12)

(10)

(13)

(10)

(12)

(13)

(15)

(10)

(10)
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SECTION-A
There are FOUR questions in this Section. Answer any THREE questions.

1. (a) Briefly explain two experimental observations that can not be explained in terms of

classical mechanics.

(b) Obtains an expression for the de-Broglie wavelength of matter ~aves. Explain briefly

how wave nature of electron improved significantly the resolution of an electron

microscope compared to that of an optical microscope.

(c) A microscope, using photons, is employed to locate an electron in an atom"to within a

(10)

(7+8)

o

distance of 0.2 A . What is the Uncertainty in the momentum of the electron? (10)

2. (a) What is wave functio"n? Write down the physical interpretation of wave function. " (10)

(b) Derive the time independent form of the Schrodinger equation for a' particle of mass

'm' moving in potential energy 'v'.

(c) Write down the energy expression for a strongly bound electron. Draw schematically

the alloyYedenergy yalues of an electron that is bound to its atomic nucleus. '

3. (a) Write down to fundamental postulates of statistical mechanics.

(b) Write down the name and expression of the three most probable distribution laws.

Distinguish between Fermions and Bosons.

(c) Apply Fermi-dirac distribution law to an electron gas to obtain an expression for

Fermi energy in terms of density of free electrons.

4. (a) Define cardinal points of a thick lens.

(b) Two coaxial .thin convergent lenses of. fo~al lengths f1 and f2 are separated by a

distance 'd' in air. Show that the position of the equivalent lens can be obtained from the

equation.

where the symbols have their usual meaning.

(c) Two thin convex lenses of focal lengths 20 cm and 5 cm are placed 10 em apart.

Calculate the equivalent focal length and find the positions of the principle points of the

combination.

Contd ; P/2
" l

(15)

(4+6)

(5)

(6+4)

(20)

(10)

(15)

(10)
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.SECTION-B
There are FOUR questions in this Section. Answer any THREE.

5. (a) What do you mean by coma and distribution in lens? Explain these with suitable

diagrams.

(b) Due to spherical aberration at a single surface, show that the marginal rays meet the, .

principal axis at points nearer the surface as compared to the paraxial rays.

(c) The focal l~ngths of a convex lens are 100 em and 98 em for red and blue rays,

respectively. Calculate the dispersive power of the material of the lens.

6. (a) Show that the principal points of a lens coincide with the nodal points when the

optical system is situated in the same medium.

(b) Prove that the achromatism for two thin lenses in contact cannot be achieved by

taking the two lenses ofthe same dispersive 'power.

(c) In case of deviation without dispersion, show that the achromatism in prisms can be

obtained if (j)8 + (j)'8' = 0, where the symbols have their usual meaning.

(d) For crown glass, the values of refractive index and wavelength are J.ic = 1.514 and

o . ) 0

Ac = 6563 A . For flint glass, the corresponding values are JiF = 1.524 and AF = 4862 A.
Calculate the values of Cauchy's constants for crown glass.

. .
7. (a) What are damped vibrations? What is the effect of damping on the' natural frequency'

of an oscillator?

(b) Two oscillating bodies of mass ml and m2 are connected by a spring on a horizontal

frictionless surface. Show that their relative motion can be represented by the oscillation

of a single body having reduced mass, Ji.

(c) Two masses ml = Jkg and m2 = 4 kg are connected by a spring. Find the oscillation

frequency of the two body system. Given that the extension of the spring is 2.5 em. for

applied force of2.5 N.

(10)

(20)

(5)

(10)

(10)

(10)

(5)

(7)

(20)

(8)

(8)8. (a) What are reverberation and reverberation time? On what factors does it depend?

(b) Show that the rate of transfer of energy of a plane progressive wave depends on the

square of the amplitude and the frequency. (20)

(c) A musical instrument of frequency 280 Hz is sending out waves of amplitude 10-3

em. Calculates the intensity of sound. Given, the velocity of sound is 332 mls and density

of air is 1.29 kg/m3• (7)
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SECTION-A
There are FOUR questions in this Section. Answer any THREE questions.

1. (a) Explaining different kind of losses in single phase transformer derive its equivalent

circuit. Draw the approximate and exact equivalent circuits of single phase transformer

referred to primary and secondary sides. (17)
(b) A 100VA 120V/12Vtransformer is to be connected so as to form a step-up

autotransformer. The high voltage side is to be considered common winding and the low

voltage side, series winding.

(i) If a primary voltage of 120V applied to the transformer, what is the maximum

voltampere (VA) rating in this mode of operation?

(ii) What is the apparent power rating advantage of this transformer?

(iii) If a primary voltage of 11OV 'is applied to the transformer what is the secondary

voltage?

(18)

2. (a) Explain three methods to control the speed of DC shunt motor and their respective

advantages and disadvantages .. (20)

(b) Draw the equivalent circuit of DC shunt generator and explain how voltage builds up

in it. (15)

3. (a) Find ik in the circuit of Fig. for Q. No. 3(a). (11)

o-s t+

(181

Contd P/2o 1\ 2.71 *31\ :£"j;~

----t wt.
~d' Y Q.. No- c9Cb)

(b) Find the rms value of the following voltage wave in Fig. for Q. No. 3(b). Calculate

the overage power dissipated in a 6 nresistor.
-' '-'---'
V(-:t). S''"Y\\l--s6,'do-\
~V .. --
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4. (a) The voltage across a load is vet) = 60 cos(rot - 10°) V and the current through this

element is i(t) = 1.5 cos(rot + 500)A. Find

(i) the complex and apparent powers.

(ii) the real and reactive powers.

(iii) the power factor and the load impedance, and

(iv) the parallel inductor needed to make the power factor unity.

(b) Find all the line voltages, line currents, and phase currents in the circuit of Fig. for Q.

No. 4(b). Mention the phase sequence of this circuit (all impedances are in 0).

(18)

(17)

c

I ..1
. :;,-12-

(l,

\\oLE.. V .

SECTION-B
There are FOUR questions in this Section. Answer any THREE.

}O-t-f&

5. (a) For the circuit in Fig. for Q. No. 5(a), Vx = Va - Vb. Find out the voltages of ~ode

'a' and 'b'.

(b) For the circuit shown in Fig. for Q. No. 5(b), calculate the equivalent resistance

between node 'a' and 'b'.

(18)

(17)

6. (a) For the circuit shown in Fig. for Q. No. 6(a), Find the value of Vo using source

transformation. (17).

(b) For the circuit shown in Fig. for Q. No. 6(b), Find the value of 11 using superposition

theorem. (18)

Contd P/3
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, 7. (a) Consider the circuit of Fig. for Q. No. 7(a). Find the value ofRL for maximum power

transfer. Also, calculate the power absorbed by RLand the current through RL. (18)

(b) For the circuit shown in Fig. for Q. No. 7(b), Find out the value ofVL-: (17)

8. (a) For the circuit shown in Fig. for Q. No. 8(?), Draw the Thevenin equivalent circuit

and Norton equivalent, circuit seen at terminals a-b. (18)

(b) Calculate Vo in the circuit shown in Fig. for Q. No. 8(b). (17)



------------------------JWv-----------k-
10

10

mv 3~60

Bet.1M e.-... No- 5'" (0)

10

b

10

DC

10

+ 2V

10

10 10 4A l' 10

+

Vo

1A ~

10



VI.-

+

-10

----_._---------------------------

._ __ ..- .._---_._---_ .._------------------ ._.-------_._ - ."_.

10V
-I-

-VV'
10

---JVV\rj10
_.--_._--

-----V\/'v-
10 - 5 Vef '

c d-<»-- - + ------ -:---'--------a
10 10

-YV'v-- -
10

1 o~------j 1.oVVv--...._._..'r--.-~f '.Ob

-------.-- --:1-------- -------------.-.---
88. fui. &,. NO.- B(o)

----------------------.--_ ...---

+

05 IJ

__. . .__. C~---l--
lOO

M6.f ~.~<J g l~)


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020

