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TA BI 2013
GENERAL ENGINEERING / 91910 §<ftfad b gt
PAPER I / 9.7 11 N
Time allowed : 2 Hours | Maximum Marks : 300
Ferita e : 31 w8 afirgar 3% : 300
Attention :

L. Paper consists of Part A (Civil and Structural) and Part B (Electrical) and Part C (Mechanical) arnd orly
one Part is to be allempied as per oplion given in the Application Fbrm Candidales should atiempt
§ questions in all. All questiona carry equal marks.

2. Each candidate unll be given one Answer Book.

3. Answers to all questions must be written in one language, i.e., either in English or in Hindi according fo the
aplion given by the condidote in his/her Application Form. Candidates are not allowed to wrile the ansioers
partly in English and partly in Hindi, .

4. Candidaies must write their Name, Roll No., Ticket No.,, Name of the Examination and Subject af the

" prescribed place on the cover page of the Angwer Book correcily. Candidales must also put their signolure,
and left hand thumb impression on the cover page at the prescribed place. The above instructions must be
fully complied with failing which the Answer Book will nut be evaluated and zero mark will be awarded.

No credit will be given for answers writien in a language other than the one opted by the candidale.

6.  Necessary iables of IS 456 : 2000 Code of Practice are given ullh#eudof?artdforuﬂeafmudldalﬂ
attempting Civil and Struciural part.

7. “Mobile phones and wireless communication devices are completely bonned in the exomination
halls‘rooms. Candidailes are advised not to keep mobile phones/any ather wireless communication
devices with them, even switching it off, in their own interest. Failing to comply with this
provision will be considered o8 using unfair means in the examination and aetion will be tahen
against them including cancellation of their candidature.”
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(a)

{(b)

(¢c)

{d)

(a)

'PART A

General Engineering
(CIVIL AND STRUCTURAL)
Write a short note on Night Irrigation. 15
Give a brief account of the drawbacks in Kennedy’s theory. 15

For a Highway prqiect,asumghttunne]mtoherunbetwmtwupommPund

Q whbse co-ordinates are given below :

ik ' _llljn-urdinateg .
™ TN w

P 4 0 o
Q | 4020 | 800
l- R | 210 | T1s00
mﬂ:ﬁi;mm?;ﬂsﬁﬂnﬁt:ts , the mid-point of PQ. S ia o be fixed from R, the
(i)  The co-ordinates of
(i) 'The length of RS

{iii) The bearing of RS | =R 15

Find out the time required for 50% consolidation in a soil having
: thickness of
800 cm and pervious strata at top and hottom. What will be the value of

coefficient of consolidation if coefficient of permeability = 0-0000001 cm/sec ? 15
Void ratio = 1-8 = m_ = 0-0003 cm Igm
Time factor (T_) = 0-3
T = 1 gm/ec

Calculate the ultimate bearing capacity per unit area of -
(i) A strip footing 1 m wide

(i} Asquarefooting3Imx3m

{ii} A circular footing of diameter 3 m

Given :
Unit weight of the soil 18 t/m”, cohesion = 2¢m? and ¢ = 20 degree.
N.=17-5, N, =75 and N, =6. | 15
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(b)

{c)
(d)

(a)

{b)
(c)
{d)

(a}

(b}
{c}

~ value of f=0-009 in the formula h; -

Calcu]ntehth discharge through a pipe of dia. 200 mm when the difference of
preasure head between two ends*df a-pipe 500 m apart is 4 m of water. Take the

4.f.L.v2
d4.2g
Compare and contrast Flexible and Rigid pavements.
Discuss the impact of Urbanisation and Industrialisation i resource (i
terms of both quantity and quality). - ~m il -

T!I::ean.uun] sinking fund of a machine costing ¥ 50,000 is © 150 and its salvage
value is estimated to be ¢ §,000. Assuming interest rate as 4%, determine the
life of the machine., '
Deum'hethemaﬂecﬁng&mmteanalyuia.

Write a ahort note on the classification of bricks.

Discuss the conatituent parts of paint and their functions.

H&tfhephyawhautbatmgumﬂlyuudmmmmt.haum‘hmyd:meof
them. ‘

Discuse the relation between water-cement ratio and strength.

Design  a cantilever beam which projects beyond the ﬁud end by
3m+Theaupeﬂmpthadnnitinlukam*UaeMEI}grada'{ncb.::?memE)

of concrete and Fe 415 steel (o = 230 N/mm?). Assume moderate exposure

A simply supported 18 m effective span ROC rectangular beam of 500 mm x 1500 mm
l.'ﬂmalld&pth}aecﬁoni!rainfomedthmuﬂ:wtwithﬁlmﬂﬁmmdimﬁterhuﬁin
three layers of 7 bars sach at a clear cover of 37-6 mm on tensile face. The
reinfmmmmtnnthawmpreﬂﬂionf&mis4-25mm+1—Wmmdiameterbarﬂinnne

lzyer

atanaﬁmﬁvammufﬁﬂmm.madearmrbetwmthedﬁﬁemthmm

tanﬁnnfnaeiﬁﬂﬁmm.M25gt'adomnmteﬁndFa 415 grade steel bars are used in the
beamthmughout.Thabemiﬂlm“J]ymtrainadthmughnntthemn.

{a)

{(b)

What shall be the superimposed uniformly diatributed load w, th b-eam- .
, that
carry at working conditions ? | B =

De.uigntheshearrainformmentﬂtauppnrtifdenianahurmm;th of concrete T,
is given aa follows for different values of p = 100 A, /bd.

p | 126 16

175

?o (MPz) 0-70 - 0-74
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(c)

(d)

(b}

Calculate the moment of registance of the compound steel section shown in the
figure. The compound section consists of two steel sections ISMB 200 @

254 kg/m (Igg = 22364 em”, Ay = 32-38 cm®) with a single cover plate, 40 cm

wide and 18 mum thick connected to the top flange.

Assume bending stress = 160 MPa. : i5
f — 400

400 x 16 plate

100

Dimensions in mm
A mild steel T section has the following c¢ross-sectional dimensions :
Total depth = 200 mm
Width of flange = 120 mm
Thicknesa of flange = 20 mm
Thicknesa of web = 20 mm
If the yield stress, g, = 250 MPa, determine the plastic moment capacity of the

section. Also calculate the shape factor for the section. 15

Analyze the beam shown in figure and determine the end moments. Plot the

B.M.D. on the tension aide. 30
6t .

gil:'E
[

Analyze the portal frame shown in the figure. Also sketch the deflected shape of
the frame. The end A is fixed and the end D is hinged. Also, the value of EI is
constant throughout. 30

8t B C
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Essential Tables of IS : 466 : 2000 Code of Practice

IS 456 : 2000

iSiUZ:.rl Dezign bond stress in limit state methed for plain bara in tension shall be as

T —
“TE— —
L

T — —

Girade of concrete M20 M25 MS0 MB35 M40 and abave

_— 2
Design bond stress, HeNimm 1-2 14 15 1-7 19

Table lﬂ:NnminulCnmtontDumbilityRaquirments

(Clauge 26.4.2)
___w——
Exposure Nominal Concrete Cover in mm Not Less Than
Mild 20
Moderate 30
Severe | 45
Very severe a0
Extreme 75
Notes :
1. For main reinforcement up to 12 mm diameter bar for mild exposure the

nominal cover may be reduced by 5 mm,

- § Unless specified otherwise, actual conerete cover should not deviate from the
required nominal cover by ¥ o IN .

3. For exposure condition ‘severe’ and ‘ve
ry severe’, reduction of 5 be
made, where mnerete grade is M 36 and sbove, T
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IS 458 : 2000
Table 18 : Design Shear Stréngth if Chnicrete, T, N/mm”
(Clauses 40.2.1, 40.2.2, 40.3, 40.4, 20.5.9, 41.3.2, 41.3.3 and 41.4.3)

o Concrete Grade -
M15 MEO'[ M26 | M30 | Mas | 0end
@ | ® @ | ® | ® D
<015 | o028 -| 028 0-29 0-29 029 | 030
025 085 | o038 | o038 037 | 087 | 038
0-50 0-46 0-48 o4 | o050 0-50 0-51
o735 | o054 | 056 067 | 059 0-69 0-60
1400 0-60 0-62 064 086 | 067 0-68
1-25 064 | 067 070 0-71 78 | 074
1-50 068 | 072 074 | 078 o078 | 079 |
1-75 0-71 0-76 0-78 0-80 © 082 0-84
2-00 0-71 079 0-82 0-84 0-86 0-88
225 0-71 0-81 0-85 0-88 080 | 092
2-50 071 | 082 0-88 091 0-93 0-95
275 | o071 | o082 | 090 0-94 096 0-98
aw 071 0-82 092 096 | 099 1-01

Naﬁ: 'I"herurti:Ahisﬂle aresa oflongituﬁnaltemionmfomemant-which
continues at least one effective depth beyond the section being considered

except at pupport where the full area of tension reinforcement may be used
provided the detailing conforms to 28.2.2 and 26.2.3. |

Table 20 : Maximum Shear Streas, T, . N/mm?*
(Clouses 40.2.3, 40.2.3.1, 40.5.1 and 41.3.1)

Concrete Grade M20 M25 M3S0 M35 M40 and above

T, g N/mm® 2.8 31 a5 37 4-0
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IS 456
Table 21 : Permisgible Stresses in Concrete

(Clouses B-1.3, B-2.1, B-2.1.2, B-2.3 and B-4.2)
All values in N/fmm?

Notes :
1. The values ufpermiaaihleMBttmin concrete are given in Table 28..

2 "I"hebondutmug:lmmml 4almﬂbemcrusndb325permntfurbmm
mmprenmm.
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F

Table 23 : Permissaible Shear Stress in Concrete

(Clauses B-2.1, B-2.3, B-4.2, B-5.2.1, B-5.2.2, B-5.3, B-54, B-5.5.1, B-5.5.3, B-6.3.2,
' B-6.3.3 and B-6.4.3 and Tabile 21)

Permissible Shear Stress in Concrete, T, N Jmm®
Grade of Concrete
M 15 M 20 M 26 | M 30 ‘M 36 Maizv‘“:d |
@) @ _ | @ | ® (6) (7
0-18 0-18 0-19 0-20 0-20 0-20
0-22 © 022 0-23 0-23 0-28 0-28
0-50 029 0-30 031 0-31 0-31 0-32
0-75 0-34 035 03 | 037 0-37 0-38
1-00 0-37 0-39 040 | o4 0-42 0-42
1-25 0-40 0-42 0-44 0-45 0-45 0-46
1-60 0-42 045 0-46 0-48 0-49 0-49
1-75 0-44 0-47 0-49 0-50 0-52 0-52
2-00 0-44 049 0-51 -0-58 0-54 0-56
226 0-44 0-51 058 0-55 0-56 0-57
2-50 0-44 051 0-55 0-57 0-58 0-60
275 044 0-51 0-66 0-58 0-80 062
i | eas | os | oo 060 0-62 068
Note : A_ is the area of longitudinal tension reinforcement which continues at least

one effective depth beyond the section being considered except at support
where the full area 'of tension reinforcement may be used provided the
detailing conforms to 26.2.2 and 26.2.3.

Table 24 : Maximum Shear Stress, v, . N/mm"
(Clauses B-5.2.3, B-5.2.3.1, B-5.5.1 and B-6.3.1)

Concrete Grade M 15 M20 M25 M30 M35 M40and
| above
2

Ty ay 1N/00IN 16 1-8 1-9 2-2 23 25
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(a)

(b)

{a)

(b)

PART B

Genernl Kngineering
{(ELECTRICAL)

(i) Anuvenupemtaauﬁnlﬁ'ﬂ.&mrmtfmma12&Vsuurm.Huwmuch

energy will it consume in 3-0 h of operation ? 10

() How many 100 W light bulbe connected to a 120 V supply can be turned on
at the same time without blowing a 15-0 A fuse ? 10

S G) 30 A, 125 V cireuit containg a8 1040 W resistor. What resigtance muat be
added in series for the ¢ircuit to have a current of 50 A ? i0
Im the following circuit, find the total resistance, Ra, Voandly,, - 30

R;=9%0
Ry=4Q
Ry =120
Ry = 36 O
V=12V
I =10A

What do you underztand by magnetic hysteresis ? Differentiate between hard

and soft magnetic materials. 30
Deduce an expression for the average power in a single phase RL circuit and
hence explain the term power factor. 30
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(a)

(b)

(a)

(b)

(a)

(b)
(a)
(h)

Describe the werking principle and construction of an induetion type wattmeter.
What are the errors in induction type wattmeter, and how are they
compengated ?

The four arms of &« Maxwell A.C. bridge are as follows :

AB and BC are non-inductive resistors of 100 Q each, DA is a standard variahle

mductorLofresmtanoeﬁ‘TﬂandCDcnmpmssastnndardvambleremer
in series with a coil of unknown impedance. Balance is obtained when

L=478mH and R= 136 Q. Fmdthammtanﬂeandmductmmnfﬂleom]

(i) Whatmthtfmthatwnmlthupeedofam motor ?

(i) A 500 V shunt motor runs -at its normal speed of 250 rpm when the
armature current is 200 A, The resistance of armature is 0-12 Q. Calculate
the speed when a registance is inserted in the field reducing the shunt
field to 80% of normal value and the armature current is 100 A.

A three phase induction motor having a 6-pole, star connected stator winding
runs on 240 V, 50 Hz supply. The rotor resistance and standstill reactance are

012 Q and 0-85 ohm per phase. The ratio of stator to rotor turns is 1-8. Full load
slip ie 4%, Calculate the developed torque at full load. ‘

What is loss load factor ? Explain in detail how the losa load factor can be

determined.

Discuss varions bﬁa bar gystems for distribution networka.
Discusa the lawa of iltumination and their imitations in actual practice.

Draw the output characieristics of a common-emitter transistor. Show various

regions of operation of the BJT on this characteristic. Describe the applications

of operating the B-JT into different regions.
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1.

(a)

®)
(c)-

(d)

(a)

L

(c)

(d)

(a)
{b}

(c)
(d)

4 PART C

5 |
MMM}
Deﬁnej'ourhnrchammd:anumandstata the Grashof’s Lawfnrt.heﬂourbﬂr
d:mmlmka.ge , 15
" Compare the functions nfﬂywhmlmdmachanicnl gmrernur. 15

Determine power lost in overcoming friction and number of collars required for
the thrust bearing whose contact surfaces have 20 cm and 15 cm as external and -
internal radiua. The coefficient of friction is 0-08 between the surfaces. The total
axial doad ia 30 kN. Thamt@ﬂﬁﬁmmmmaﬁhumdthe

ahaft rotates with 420 rpm. - _ 15
Wlththehﬂpufnmmmmmangleﬁ:rgaﬂmmM
follower mechaniams. _ 15
Amﬁmsmmqumﬁgmm._mmthem
fmbemdbmdingmumantdimamﬂﬁrthemﬁlﬂerbenm 15
| 3 kN 2-6 kN
s e
|¢—1m—~—u|-— 15 m * 2m i
Dutﬂ'mnethemanmumahmmﬂmﬂmdma'mhﬂmular' shaft of
dnmatulﬂmwhmtheahaﬂmulsnkw power at 180 rpm. F

A&mﬂﬂﬁmwﬂndcdmwmlﬂﬁmmmmaﬂmdat
anmbarndpruﬁumufzﬂfmm Determine the maximum thickness of the

. cylinderif: - . 15

G) Thslomtndmnl s&ammnnttoemedaﬂmem
(i) ’Iheﬂrmmfumhalmwnntmmudﬁﬂjmm

Wntaﬂmmum;pﬁmm:demtheEulﬂ’amlumnthmanddeﬁne

slenderneas ratio. 10+5
With the help of P - V and T — ¢ diagrams, describe Diesel Cycle. 15
Explain the vepour compression cycle with the help of flow, T~5s and p-h

2 - 15
Compare the fire tube and water tube boilers. 15

Awﬂichmmmtﬂhetweenamumtamparﬁumof?ﬁﬁmandﬁink

 temaperature of 28°C. What is the least rate of heat rejection per kW net output

of the engine ? Also show the block diagram. | 15
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{a)

(b)

{c)
(d}

(a)

(b)

(c)
{d)

{a)
{b)
(e)
(d)

'An inverted U-tube has been used to determine the difference of pressure in two

pupea carrying water as ahmm figure.
Oil of Specific gravity = 0-8

—-

50 em

MEERERERERRERE'

‘Detérmine the differesice of pressures in the two pipea in terms of head of water

and Npm?, if the difference of liquid level in inverted U-tube be 10 em.

A venturimeter has an area ratio of 9 to 1, the larger dizmeter being 30 cm,

During the flow, the recorded preasure head in the larger section is 6-5 metres
and that at the threat 4-25 metres. If the meter coefficient, C is 0-99, mmpute
the discharge through the meter. “

D:ﬂ‘meﬁhntahetwmmpnhetwbmsandrmum turbine.
State the Bernoulli’s theorem and write its limitations.

Describe the following heat treatment processes of steel :
(i) Annealing - '
(1) Normalizing

(iii) Case hardening

With the bhelp of neat sketch, dmhnmnglepmtcnttmgwolnnd its
aignature according to American Standard System. ,

Wlththehelpafnantnkatch describe TIG and MIG.
Dtmm?nnnuaduﬁ!ctummtmgaba!‘ﬂm{t) Meltmgandpuunngnfmolten
matnhmd(h}Gaanmdnnenngofmnuld_

Briefly discuss the grinding wheel characteristics.

Cnmpar-ﬁ the mtvolut.e and cycloidal mﬁlea‘of gear tooth.
Drawandbneﬂydeamhetheﬂnlhﬂr’u()hart _
StnmEalvm—lenkmﬂChummmwmentofEﬂ [awoftharmdynmm.
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