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w : MECHANICS OF SOLIDS | MMC 13101 ] Max. Marks : 100
=~ Instructions : Answer any TWO guestions from GROUP -A ::-: IAI‘:..mf:um 3623“
P -B.

' Assume missing datn (il any '
_ ¥ ) suitubly. All parts of '
| of the question and in continuation, for full marks. ME::t:IIII hh:lt:f:u::‘tnmrh"'d in & sequence
otherwise.

E?ﬂn-\ - Questions for GROUP — A [ ANSWER ANY TWO | T
: twn{[;.l 1:::;1_11[\1!".‘ bar of length 3b | Fig. 1] s held to hmﬁﬁﬁmﬁa@ﬁin b i
n‘ e r L.I[H 'T:"'l[ rod and (2)- Mg rod of length L, and L, res 1'ﬂ :
Their respecuve diameters are d, and d; and Young's modulii iu'c I‘HI:??IFI
y = 1 wl

(a) | Find the expression for maximum allowable load, P , 8t the free end, B

o ——

1 ( Ti.‘uhi}ut CI‘.IIHIHE‘}'lt.'ldll]IH: of the rods ). [Preferably use flexibility method |

(b) Find the value of P, 1 Ly =0.4m. La =03 - . ! 14
| | e : rLF > . U.am, Li[ 4{]mm‘ d:_ - Eﬂmm
| l E,=72GPa, Ex =450Pa, o | atiow = 200 MPa. 1%
: = . —— -
| 2.(a) 1 State the assumplions associaicd with the determination of stresses in a thick 5

| gylinder problem f
(b) | Derive the L ame's equations for a thick cylinder analysis C s 10

- | - & j i g =¥ o i - %
(c) Schematically draw Lame s lines (i) to represent a solution to a general

| thick cylinder problem, ( 11 ) to represent the solution when the thick cylinder | $ |

| is under internal and cxternal pressure. ‘

3. (a) | Evaluate and draw the S.F.L T M D for the beam shown in [ Fig. 2.a ] | 14
and locate the point o contrullexttE ,
(b) | Find the maximum deflection for a cantilever bear [Fig, 2 (b)] whose ina = | 6 \
| 462 x10° m and E = 12 GFa figs formula superposiion method, ‘
preferably).
! I
| Questions 107 GROUP-B ~ .'-._'_"'-;_E“T:I_;a___}.;__1_'|‘ F_Q_'L_i_HHTIDHSj ]
4 (2) | The stresses Ol the element | 10 fig. 3] arc oy 31 MPa, 0,5 | MPa, T = | |
5 WPa. Find the stresses OF formed ol 75 50 with left vertical axis | =
' through the element. (use o ~proach ) ol . i
by | For the same slement fin ¢ prin ipal stresses and their directions (use
Mohr's circle approach) .
- = e —— -___,___.—-—"—__‘__——'
._ - == '_'——- - , - 1T '--..' S L...'-:-L.'Z‘-?"H..rdeUI:US., "l.,
5 (a) | Establish the relationship betweel Aodulu: d she
- 5 7
| . | ards eaing 85 60 = 390 By « =213p B30
) | A 45° strain gauge roselte recoras the strains 85 60 — -~ By B g |
| 3 I .. the 2-D strain statc at that poini. Also find IhE |
=250 p, =10 Determine the ==L = ~ '
— P — - _____—-——'_'________L-—--I_

| srincipal strains at that point. ___———=—==""" = T
: e shoar stress in 8 circular tube of mean ra:lm-h
o 4 - .d by approximate { in
dmn w15 ~alculated by ¢
i when Times Iy ased |

| and Tms IS calculated from commaon /
mEE ™ : 3,
= [§ find the valugs OL T8 c lor |

Smm——

6. (a) '| Compare ihe maximum sh
with constant wall thickness

wbe theory ol Bredt = A
I Lors1on theot'y iul' ELIII..'HH'D - '51_'-] [ ‘t—
| F 5 ‘3.13 i e = II1 | ~ansianl utrcm.‘,th 1S rL‘qmn:d to CAITY &

- s " H:'H. L =l - - a g
A Eﬂ.ntllt\'tr peam O i-L“?"IlI-.L nd {-t is h"i.‘q"ilnE n VvETYINE r:,-;:lunguhlr Lfﬂ:ia 4
Sy st 1 it ke PeE SAT s 1 L SR &
concentrated M'h;; - e h L;pmsqmn eor its theoretical SHAPS neglecting th
grive the : -

| section [(Fig- 4).

' | ghenr stresscs | | -
and a uniform T.section [FIg 5]

ll ||' e . lins Sm SpAH ; _ 9% mm, and
A simply supported LIS ith flange thickness, it = = 1 8

(50 mm depth Wt - = the beam | 1
{00 mm width u“d., > mm. 1f the {imiting

web thickness, tw . 60 mprﬂ-ﬁiﬂh a

. Pa

| are taken 05 g0 M ; _

i 4.1, this beam ¢l safely &858 = '““&'f
in cn

the maximum U/__________ e
- %0 mm has pib° ,

Soction 40 mm * >0 rtional 1| g

inl com 1

fessIve load. 1{ the ‘F"'*':‘I“:" pr——
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SEMESTER: MONSOON 18K
_ : SESSION: 2007-
Examination & Semester: 111 Sem, B, Tech, (Common)  Time: IHours =
Subject: MATHEMATICS- 111 Max, Marks: 100
Instructions: (i) Use separmte Answer Book for eneh seetion
(11) Figures in the margin indicate full motks.

Section-A
(Analysis of Complex Varviable: 13 mnrks)
Question No. | is compulsory. Attempt any Two from the real

Q1 A1) Show that the polar form of ¢ auchy-Riemann equations are
11“ ] 1""' oy | (Rl

Iy ’ - - .Ii
or rof o r @ (5)

zelz
{in E\‘ﬂll]ﬂ.h'- e 5 » |.' "! .|;._-.? (4
;[{: —1)(z-2)

(ili) Find the bilinear transformation which maps 1, i, -1 to 2, i, -2 respectively. Also

find the fixed point of the transformation (5)
(iv) Find the Laurent’s expansion of f(z) |  a in the region 1<z +1| <3
(z +1Dz(z-2)
(3)
. reos xdx | . "
Q2. Evaluate |———, using Contour intggralion. (7)
"2 +a
(& L!r: . . 5 : i -
Q3. Evaluate J-——.- — where C isthegirele {2 =4 (/)
dlz* +x°)
04 .Iff(z)=u +1 v 15 an analytic funct ’ ¢ 41 yandp any fupction of x and
with differentiable coefficient ¢ t and seeond onder derdvatives then prove: that
e : [ : =TT '|. )
] 11 | | =~
t.ll,ffl‘_. ”‘”W:.l\ / 7 (3) (7)
\ Ox |, oy | 1 o ' ' -

Qection B (33 vMim Jis )

(Special functions)
Attempt any THYO from the rest

(). Nos. 1 to 4 ared ompulsory, ”
i : - [ Thi
Express [ = ] i - in terms of an elliptic integral
A COS X it
z Prove that
Z ", <t of infegration,
"F' =\ lrl'l. I'|‘|'|}' {& # COTL |
[ (x)elx .. "
3 Prove that
]
: nin 1)
N gy .
]“ i ll' e II] ! 24+ | (5)
4, Prove that }
M Jx ) = P aix) 4 RS l
3 Using Frobenius method solve the equintion |
- . b
-‘;:'." 'l ':.- i J.::.I 'I
6. Shiow that
].(x) I' I[U a( e — 2 sinydtYefgh . 1 being i infegel
J o x Lt
[ - "
s i)
1. (1) Expand fix) = 0, | <X
- 1, D=zx=<] - "
in terms of Lependre polynominls upto thie degret P

(ii) Prove that |35, 02 =)

P 0y =(=1)" 24.6.....(2m)

Download 10th and 12th previous year old paper and mode@pmmm norn -ar latest info about the.co
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I | . Ai:tampt airy Mﬁ'ﬂm prig reit
| Questions .

= F =7 B
- 1
——
- :"_: -
S

CEn =1
| peri »d T = 4. Find the Japlace transform of F(t).
|

2. | Find the inverse faplace transform of -

where F(t) is periodic fuhctiun with

1
(s=1’°(s+ 2)

- | Using Laplace transform technique solve
HE L2+ =0, Y(0)=1, Y(z)=0 .
" 4. | Using Laplace transform technique solve (8)

oU _oU T |
—_— X \ 1) == il i I

if U(x,0) =20cos3x - 5cos9x A

5. | Asquare plate is bounded by the lines x=( y=0,x=20 and y =

. » y=0,: y = 20. Its
A | facea are insulated. The temperature along the upper horizontal edge 3) |
| 1s given by u(x,20) = x(20 —X) when 0 < x < 20, while the other

S T o 0 = g f
| edges are ketp: at 0°C. Using variable separable method find the "
steady state temperature at any point on the plate.

A ﬁﬂ‘ﬁ;ﬁ;‘“‘@lwiﬂg with fixed end points x=0and x=1 is initially | _
L oF b8 5 ok ﬁ?;ﬂ(?ﬂ“m_ position. If it is vibrating by giving to each (8)
o it t0CIty X(I-x), find the displacement of the string at

L | X from one end at any time t by method of separation of

== g
. a kL=
. '.W"-
| varia hles
oL el Al .
(R .



http://www.howtoexam.com

Instructions:

1. Attempt any TWO questions from Group A (

ly 1 1-3 :
2. Assume missing data, suitably, if any. Q-1-3) and ALL questions from Group B (Q.4-8).

3. Notations have their usual meanings, unless stated '
4. Use of Steam Table is permitted. eheawise

Time: 3 Hours Subject: APPLIED THE
rAPPLIE ERMODYNAMICS (MM
C13102) Max. Mar
ks: 100

GROUP — A (Answer any two questions)

It is well estabhished that the adiabatic and reversible volume change of an ideal gas (R,c )

in a cylinder and piston apparatus follows the path PV” =constant, where y=ﬂ1_ Real

e
processes, however, depart from this path; the actual path 1s named pﬂlytl'npiu; and is
represented by the function PV " — constant, where n is a constant (n # ¥). The mass of the
ideal gas is m . the mass of the evlinder wall is M, and the specific heat of the wall
material is ¢. At any instant during the expansion or compression process, the ideal gas and
the wall material are in mutual thermal equilibrium. Furthermore, the combined system
(ideal gas and the wall material) does not exehange heat with its surroundings. The

expansion OF COMPpression process 1 sufficiently slow so that |6W|=|PdV]| is practically
valid. X

R/e,
(a) Show that th_e path of the polytropic process 15 designated by n= 1+ 1+ Mc/me, :

(b) How large or small should the wall heat capacity be if the path is fo approach

PV’ =constant?

“(c) Evaluate the entropy change @S for the;.com
change in volume from V' 10 (V+d V).

(d) Invoke the Second Law of Themiod}fnan.‘iicsﬁtu decide
the combined system 15 reversible or irreversible » s —

bined system during the infinitesimal

whether the process executed by

¥

‘ Py
Steam at a pressure of 15 bar and 250° C expands according to the law

. the (a), final
| : nient plane and find J
1.5 bar. Sketch the process F;?ﬂ" n ?‘d;‘::‘rmpe y change. The mass of the steam)

pressure .
conditions, (b) work done, (c) heat transict
1&-0.9 ke,
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-

“Second Law of
e in th momentum of the
x, We have ZmVI — :
AIICAARER = - '. n il . ! . ; |
| BRI EE east the First Law of Thermodynamics as an energy conservation |
B o an system. Therefrom write down an expression
| Therm mics reduced for a closed system. 4 S
;I-."j-.;.u{_,' wotk and heat exchange involved by @ gystem in a process A are 20 kJ and 16 ?
| | B between the same final conditions involves a heat|
nd also the work done| :

Another process

ine the change in internal energy involved a

ycle 18 formed employing

K respectively.
oot of 9 kJ. Determ .
; ess B. Prove that if a ¢

Tharmndynmnics is obeyed. 1
of a heat pump and refrigerator. Hence argue that COP of a heat pumpﬁ
1is always greater than that of 2 refrigerator. I.I

(b) In @ cascaded system, cycles are coupled
les are employed by the bottoming cycles.

topping ¢y¢ ‘ |
cycle 10 be 17, arrive at an expressiﬂn for the overall gfliciency
n
H(‘l =17, ). Taking a numerical example

i=l
n, =030 show that there remains a ruc gain 1n overall efficiency. |1

process A and B, the|

| N
in series such that the heat rejected by the |
Assuming the efficiency of the ith}|
n of the combined cycle

for two cyeles

consisting of 7 cycles as 77 = 1-

with 77, =025 and
3 (a) A closed system type

s operating on Brayton cycle. Derive

rameter. Also show

gas turbine pOWer plant 1
fficiency involvingpressurc ratio as a pa

| an expression for thermal €
: | that the optimum pressure catio for maximum work output is square root of maximum
permissible pressure ratio.
and normally encountered

(b) Considering air 10 be the working fluid with ¢, / c, =14,
mperatus in gas turbine to be 288 K and 1000 K plot (not to scale) the variation of
thermal efficiency and net work output with respect to the variation of pressure. vodio:
____-——*'-'-'--'
for Otto cycle, Diesel
deduce the

w2\

. 1@}%?& various process paths on to the P -VY plane separately
cycle an E’.Uﬂl ;ziﬁé ngm the eﬁciency expression of Dual cycle
y eXpres or Otto and Diesel cycle as corollaries.

(b) An air standard dual :
R cycle has a compression ratio of 16, and compression be

|__ TI . EIl

¥
1
i

!
gins al

. ...- 1, m Sﬂoc- m ‘
far and oLl *. maximum : :
‘pressure is equal to that at Bttt ot 70 bar. The heat transferred to air at constan!
 all other cardinal-points of the volume. Estimate the pressures and temperatures at

S§ cycle. Thus calculate the air standard thermal efficiency

II ¥ -4 7 |_-'-|'+-'1*~";__'
§ o

cycle. Assume ¢, =0, .
f il 0.718 ki/kgK and ¢, =1.005 kJ/kgK for air.

i
o1 Nk
b el

= _-.-'T:‘:-._L%"r.?...—, —
Yefine thermal efficiency and couivalent ov
SR HANA o) _-ﬂﬂﬂequi\mlcm . e ——
! i el o L] r-_:l - ] Evapurmun nf B bul—lﬁr-

Ll :-.'-':“'.-!!r’- 5 ‘r.-'r,ti_ ] .-' I i

7{*‘*”: hour at a pressure of 740 KN/m? in a boiler feeded|
St fstﬂm at the exit is 0.98. The amount of

lorific value of coal is 31000 k/kg. Determine |
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WDM[;NI SCHOOL OF MINES UNIVERSITY
epartment of Mining Engineenng,

Examination: 111 Semester B Tech, (ME) (Combi
: . ) (Comb
Semester. Monsoon Semester B S Session: 2007-08
Subject. Exploration Drilling and Rock Breaking (MEC 13101) IL'I m: 3 Hours
' arks: 100
Q. No Question M
Section — A a4

Attempl any two queshons

ain the importance of geology in open cast blast design. Design a
ure rock strata having 14m bench height, average

20 MPa, hole diameter 165 mm. (assume other (20)
of excavator etc.)

L. Expl
blast for coal meas
compressive strength
parameters - like type

2 (a) What do you understand by wire line drilling? btate its merits over (10)

other methods of core dnlling

(b) With the help of a sketch explain the hydraulic fsed mechanism (10)
used n diamond core dalling.

what do you

3 Briefly discuss the rock properties it affect drllng.
understand by dirllabiiaty of rocks? Discuss varous parameters 10 he (20)
considered while gelecting @ dnll ng
Section B
.-\H L|,|.H'“_'1[IH-|15 are ﬁnn'jpul'-:uw
4 What do Yyou undl.’:rsmhd by D-J[mi.m-.{i u:-t[ﬂw.;]ﬁ:i';'-’ S:;Eh;: ;r:gil:s;: o)
different from other explosives’ hy P1 cannol B¥ u
gassy coal mines’
ed | ling with their  (10)
5 Discuss the different types of augers U2 in dnllng
suitability. : "
pillar wor gs 10
- Discuss the hlasting jechniques used 10 Bord and
ines.
g T Josives’ Fxplain with the (10)
1. What do you undﬂl‘ﬁlﬂ.ﬂﬂ by cap sensiive © p

help of gketches & delay detonalof-

ng (3)
8, Compare between the following: 5
(a) pmulsion and NG-based explosives = illing H
(b) Down the hole dnlling and Top ha™ )
' (c) Diagonsl and v-paiem of ﬂ"“ﬁur it
(d) Button bit and tri-con® rock ™

E
nload 10th and 12th previous year old p i ;
ovaps s mos@rpgiteretemon | F
i I ' | For latest info about the co
e : abo e colleae visi
b 1 §
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Examination: lIl B Tech Mining Engineering

Session: 2007-2008 |
Time: 3 hrs —igii Monsoon Semester

R

* 2 (P Marks: 100 |
Subject: Geology | (Physical Geology and Structural Geology) arks: 100

.| and all questions from Part-|l Biseis
s PART-

Marks

— Define different alements of a fold. Describe the ggﬂmé_tri;al classification of folds. |
—— f India? Describe the characteristic features of

20
20

What are the tectonic divisions 0
peljmsulm india.

=

3 What is Nebular theory? Give a brief account about interior of the earth. _.l » 20

= 1t - —— avaa e ——— B B¢ ]
PART-11

ISssification of joints in relation | 15

7 Sl THow joints are different om faults? Describe the ¢
'| \ to deformation

GWE_:E l:-_ner T:lll:i‘.{:um_ﬂ on li_'|:‘:fﬂﬂt_;|n; 4l works ot niveia 15
“Wirite short notes on -él_}}ll_u‘gfé;'g of the following (3X5)=15
(a) Piate houndanes |
(D) Physical and chemical wealhernnd.
(c) Double Staf hypothesis

(d) Nl’.’il‘k{_'.{"llﬂﬂl'THi[\,l' and disconiof! iy

I T 1% ] X815
- Afiemptany thiee of the [olowEs

i

| \ la] w“Et 1S fﬂli:h Gl ':-,-__u__]:-"

() WwWhat iS Barchan |
| (c) Define Oasls | -
' (d) Determine the ':?ll'llhu and dip o1
| ﬂf-li"lll.l.'ll['tl.lﬂl"".f drilling L’I‘:l'lili St
| \ ['he apparent dip values are as

ol hearing <irata on the basis ¢ i

| :'I'il.lr:-i

Direction of Apparent dip
| Amount ol :"‘n.pfrura_‘l'ul dip NRO B

16H degree NGO W

47degree

Download 10th and 12th previous year old paper and mod : ari
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