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Sub: Mechanics of Materials
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Duration: 90 mins ~ Max Marks: 50 Sem: 3
Answer any five questions. Good luck!

P (B1310
PART A Marks 6 1

i)

Derive torsion equation with usual notations. [0} 3

[2¥]

For the state of plane stress shown, determine (a) The principal planes and the [10]
prm(inpa] stresses (b) Maximum and minimum shear stress and their planes and
(¢) Normal stress acting on maximum shear stress plane.

f 32MPa

—t &

22 MPa, 02
Bampy, H-> s0Mpq

-

#azMPq

The tensile 2slresses at a point across two mutually perpendicular planes are [10]
120 N/mm® and 60 N/mm’. Determine the normal, tangential and resultant
stresses on a plane inclined at 30° to the axis of the minor stress by graphical
method.

4 Derive bending equation with usual notations. [10) © co3 L3
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Internal Assesment Test —2
Sub: Mechanics of Materials Code: 15ME34
Date: 08/11/2017  Duration: 90 mins ~ Max Marks; 50 Sem:3 Branch (sections): ME (A,B)
- - Answer any five questions. Good luck!

OBl

PART A Marks CO RI

1 Derive torsion equation with usual notations. (10] COs L3

2 For the state of plane stress shown, determine (a) The principal planes and the [10]
principal stresses (b) Maximum and minimum shear stress and their planes and

tress acting on maximum shear stress plane.
(c) Normal s g e e

—} > 31Mpq

(G5 R

BMPY X SOM Pa

"'tzz f Par

3 The tensile stresses at a point across two mutually perpendicular planes are [10]
120 N/mm?® and 60 N/mm?. Determine the normal, tangential and resultant
stresses on a plane inclined at 30° to the axis of the minor stress by graphical

method. . .
4 Derive bending equation with usual notations. [10]
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6

A rod of circular scction is to sustain a torsional moment of 300kNm and
bending moment of 200kNm. Yicld stress is 353MPa and assuming factor of
safety = 3, determine the diameter of rod as per maximum shear stress theory.
The load on bolt consists of an axial load of 10kN together with a transversc
shear of SkN. Find the size of bolt required according to Maximum principal
stress theory and Maximum shear stress theory. Take permissible stress at elastic
limit as 100MPa and Poisson’s ratio = 0.3.

A hollow shaft transmits 200kw of power at 150rpm. The total angle of twist in a
length of 5m of shaft is 3°. Find the inner and outer diameters of the shaft, if the
permissible shear stress is 60MPa. Take G=80GPa.

A solid shaft rotating at 1000rpm transmits 50kw. Maximum torque is 20% more
than the mean torque. Material of the shaft has the allowable shear stress of

50MPa and modulus of rigidity 80GPa. Angle of twist in the shaft should not

exceed 1° in one meter length. Determine the diameter of the shaft.

\ Qs

cl

A rod of circular section is to sustain a torsional moment of 300kNm and
bending moment of 200kNm. Yield stress is 353MPa and assuming factor of
safety = 3, determine the diameter of rod as per maximum shear stress theory.
The load on bolt consists of an axial load of 10kN together with a transverse
shear of 5kN. Find the size of bolt required according to Maximum principal
stress theory and Maximum shear stress theory. Take permissible stress at elastic
limit as 100MPa and Poisson’s ratio = 0.3.

A hollow shaft transmits 200kw of power at 150rpm. The total angle of twist in a
length of 5m of shaft is 3°. Find the inner and outer diameters of the shaft, if the
permissible shear stress is 60MPa. Take G=80GPa.

A solid shaft rotating at 1000rpm transmits 50kw. Maximum torque is 20% more
than the mean torque. Material of the shaft has the allowable shear stress of
50MPa and modulus of rigidity 80GPa. Angle of twist in the shaft should not

exceed 1° in one meter length. Determine the diameter of the shaft.

[10]
CO6H
(10]
(()
[10]
COs
[10]
COs
HoD
(10]
CO6
[10]
COo
(10
CO35
oy
COs

L4

Scanned by CamScanner



MEcuanics OF MATERIALS (IS mE 34, Ce
C&m: 34€8

IOIN}:_ma» RTL ~ L Max mayks! SO
TorAion eauaAion !
e —f. e of e
% ‘amder A o
¥ Comtidey a gk.,;;— bf’ (M@'{L L p d‘am ' ’14
d br o otey end o Llown 2 T2
and ¢ e shaft. e

* TJake owy U PG en tre ouler curfece at Ua shagt.
' '\ pandlel d P logdudinal axit 9
I Pg it P Vi b e Free ol

KT ongle budores Pt PO
W‘\:L‘\ kg ELE, -gAJ-QY S‘Fﬂu’;\-

I3 : 6'\-@’ fv'e'g e
_ 0]' w T : .
A belsen 08 mnd 7

g‘fg@’;é o angle of Yol & W 'ﬂa‘ﬁ
Ly L= logfc g Shepe .

E: Q“d“"‘" "?’ g%{-

0o gl of oick

p: {/‘JA'\( .§-l1-a.4;~

G et o GG

7o Tryue apticd ot Te
My or | = L e @ﬂqﬂwié <Suib-vu-

o Slaarcbnts induced o B

Shiay gtram at e ouley Saffact = ,@444,14;,\,,/ comid Lngln
- QB ot G auloy Suffeee
| dangei of cheft

- &R/ " &P:p C.«’ ¢

g £ Smatl)

z ®
z FQ ¢: qu

- S(au clyam ot K ol swfeee . L

Scanned by CamScanner



ity

K lso 9('mm B side ‘ln'uo, Are Q! 2 DCP-Q"‘: Lo

e ' ka
Eal = 20- LA C“)
A
Qv Hram ot m«lmfm . g e i)
C
Fﬂm %le'.s éﬂ*\? , MOC&A,&JA 65— ﬂ'ﬁ‘,c&rg— " SKLLW-SJMJ
4 s 5 Huy s dxan.
e = — . T
P Re/y
T - 69 (ichen O & w edand)
7
- @)

8§ Qheay glyets ot ar“?fwdfw 7, Gan _E_:: @lrﬂfi_—cfv)
L

Congidey  an d&w«Imy fm7 ai.—mckmgf dy
7P'Wm b 64y et od Shoron @ ‘{7- @y
Area of tie bé""'“‘”“? T;"Z Lo = 07 o
T 4

R’Om egqn Cl,V)/ ? - f’V_

=
, o
Shear Sérets ot odivs T, G -
Shea fofrc on Ke edemaitat '7"'7,5132 Sleqy gtrehh an H—e'ﬁnj,)‘
tr Mrea of e sing.
SF pc __-C___.v 7. Q‘ﬂrﬂ('f ',: __"C__ 'Qrﬁ,'&dy
. R

SF x Aie¢tance oﬁ Ge 7ry

(ﬂ)rq,u,c onmdmqu ST;. R .

Scanned by CamScanner



2 Tidad Boryue oy Totwd THs b Drpional wiomens

2 T a5

T: Z
v R

R
= / 54
3 _ < _2M —_—
- tzmjjdf’ 3 ("')a

°
4 794 T 0.
K (ér“) “’C"—%} 7 R

:Qrcw =
32 L Pded et
_rTwds )= D
s G rotuve J ° C*g;) o} mertiq
) Z
) T - . )
AR

— =1

Mone R SRE K AR, NN

Scanned by CamScanner



8 W pr,

321 M Pa

2

322 M Pa

SomMpa
Dol
Ox > Sompe

\L 6_7 - 82 pa
32 M Py ‘Cuf = 32MpFa Ceen)

il P":M-'Pai Stress ed owd AKiy planes.

&

C:{
v

—
-

——

ity + [ (S) + <

Svo 'f'&)_

2

Ox - Oy

2

A

+ /[R5 i
b

N/mmi‘

;\/fo;FY)L —+ 'CL.}

— *‘j@*éf-}" + 32t
' R

2

W N!\Mw.?"

Rs.’-{%m b!-- ?”M'P“( P(_aqu_&

'&m p I

e -

0 -

kil . tEmae: X3
Oxv - d:f - So-3.
- 26. 568§ -~ @,
o - .S6S 49"
o, +ac - =%
= 6!3“4-3:.
L ——

Scanned by CamScanner



) Maxisumn  omel mind mum SLEJY Streas omol iy j’law

s 2 (07 T
2~

—

o7r
ﬁT’fL
2
F a6- 6 - 4o ’U/Mm‘-
2

SDO.S?-H'VV\ ai— m:r E{W

Q- Qi Has’ - _absistus = 184387

g, ! - Op 1" ~ 6 T65 HAS = 108-48c

(3) MNorvmad Sirels 01 Mmaxiruanr) hear J’b‘&(; ])(a,n,e_

-+ 6 o 6 + 63
0—4:\/7 - 0—12‘7 7 | L:.
- Ro4az o a6 +6
" -
> g:wr 6 Nlvmm =
A3- I"T'Dm Mohys C(r‘ﬂ'/lt (-’6-’!-: [MI\J[M\ML) 5—11'; 69%’“‘“1’
C From 4“3-3 |

Scanned by CamScanner



2)

] v
- PO e—— i ] DN/MM”
120 Njwm® N
i 8] 43" CCewm)
+ Ty N 2
L 60 /Mm Seole ! 'DN/MML: 1wy
C i axial shrees Condibion)
a
;1{
’/ ﬁz_é'-‘*ir"" \
0:?-;#“ B‘. K | +6
.._-cul
T:"Q‘ 3
G_R-; 0 X Swole = 9 x 1p-= IQDM!MML
Gn- Okx Sl = 16X10 = 160N[mwm=
B¢- Ikix Sole = R4 X110 = Kb N/‘MML

] 6 on [ ™

Scanned by CamScanner



8 M‘_‘z_ Cyuation  olersveting,

Corai dex a of fronn O bw.m ,.AJ""M gﬂc,/i'bfut‘#c ond 41y
at  Aloon e:b]) J—»‘?-(_"qji, Ad £F Do e neudval axis ond

G#  an elemand od @ disTance Fy' £ oy
r,’ (5 S‘(M;‘ Same vy aﬁ'h‘” Amaaﬂrzr Ao R be .
g /uh o{ Cusvalone Qnd ,@’ he Gz gw?lt Sty Cenoled 7_
e'nl g D'ﬁ’aj— e Conlre 0}. yod'ud oZ Cutveeare

" f G e
Suee £F 12 nealpt ol Uhare H no Chasge

/73 oredred it
/73

EF > £F!

Pinad Aongtic - Originat borgic
Orginat Lrglic
- ¢ u'—6u

G
But, éH‘ZEF: g and

Glyl=-crty) #

-

Klow, gdvavn tn Gt =

Scanned by CamScanner



(4)

Scanned by CamScanner



Corider  om  dementns o, , B ab oy
ﬂwjv:«.{ axit u e éaw), Iz cwse
SLDNn TN d‘*‘ﬁ e

Sech'on .9;; kstdcs S

Row Stwrs 6 on fhe elemat 1 Grn by

mow o B mf:c#? Forze

Py
s i.g.ga.yr z tqu
R

bz Cnss Seedrnaf

Totad wisms j—-? ik Tanee emY of

I_E 2
' m' - =& 27 &o
area , m!= 'Z—% sz’&q" 2 L’g
nda gl sotich (A Second
- omend- 0} 4rait e
Fﬂm md&ﬁ,«éMO% OB :rE

Mmoot J} o~ aboudt condroid, 1
Iz T4 .

/\ﬂ't\h{, Q. /;g CMWICM WM 7 {;‘Lefl’rdk'
- . I\ﬂ’:_’g »i

i ') Should B eqiaf
) 'Pw er{féﬂm Enigs 03’ MAM S

%@af}aﬂwﬂ g_,'_eM(:M
Hence , w8 Gt M:":Qi'z

m. £ _(2)
e

-

Scanned by CamScanner



Frows Qa'/u_a_;Hw @ Al @

M w01 £
z 7 r

hobure,
M - Mnj pmsuls.,
I = Momedt of oerble et Colroidlaf XL

—

51’" W"ﬁ 8-@7\'.%; )
Y Odlance Of e Lore Sroiy Tentral QX7

P - \/DM?:I MM,
omd L _ ,Qo_d{Mo? Curvelare .

Dala -

—

Tz Soo&Mm 2 Me - 3002(:_06_Nwm
M= oo &My  ~ 9o x 0P Nwm,
6;{-:,"." 353M Py

Fosz 3

S luaklan:

)

pe Kuow Gat T &

M.
“ J
= 3?(’08 Pe

T4
32

HE K16 fmmz
7d®

s

Scanned by CamScanner



QMU'Z Stress Oy - ”_7@9" - 2a,p8 sl

3 @: GQXIDQ N!Mi—: O

—

Td3
Piners ook s
) Stwls, O 5"‘*,/&7'*’&
Max £ mann ? NPAPaJ 1=
foszo 6Q¥w o 49}00)”
J_i'd—’» ”‘d‘g nd3
- o85S )Hoq . 017
d""

¢ 2

- 64‘?“03 \/ #Xzog’) SXzo
Terd® 274 743

g - 09177 X207 _ if)
d'z
F""’m MA X! Pl ) Sheay Sdness 1271@7
M-k.T Tmay = 61— 6
2
. .65 X! 4 0-87199¥ 107
2d3
= |- 83635 X0 -—Cﬁ?}
A3
ﬂ-e, db(:j'n Mm;—{
tm: 671(_
2 X Fot
|. g3 635 Kio? _ 353 . s BiaESTom
el
= N Alamatliy E”'WJ d= 3157
frT) -

Scanned by CamScanner



Dl
Axiad Lotile load = (0 k= 700000
Sheay foa.d - Tkn s SV
Pevncicsibse vt ot elasbc Lniit 7’8 100 W/ umy™

A=0.3

: Q-Qu.['fm: %7" vl ol L&aﬂ(, o - Dxial @ua”(e load _ 657D

=

Tor ham.{w%.g, Fhun ol 2 = Fhoay loeal
Cort amen @ (g, bolt-

- % = t ; ICQ/':-D)

Pﬂmej}oq,(&‘w(mr g—-‘ﬂ/(f.’!)"—,l-tl

SR e oy

(207197 _ ¢,
Ac

Min. Jg)n‘w’lpafﬁ'-}m%tﬁl:g -m
(om_/_h
T | e * (8]

—20T6 03 _ (2)

Cf') M inaeenm 7""&3{[74-0 Stres %7

Snze 01 >6:, yv3 040!*33 eqpeafion £

11

\)

& & 'J_?,,i (ns Pos)
(%7
§1 = 0e
AL 1263 _ 4D (") e=ten)
o Bc

Cor amea o e bott Ae

:{"x

Scanned by CamScanner



S~ Bez 1207709 mm?* > Tid,*
2

dt pod ‘4'4’Mm‘)
..--——'—'-""
Cir)  Maximum Shoor Strers .{'1427
= ‘ 2 03). .
'CWK - 6¢—62 s (207067 4+ 203 03 _ 76702
= 2Ac A

The destsy  eapakion 4 Twage s %

207 .03 - loo
Ac &

TN S 1E LUr wmnm® = % di=
Sody s U342 waw’-:s;bda ollanndis )

-

r

u
Dols - ;D? ‘?—00}10/' = | SoFpm QtS'an) &f3‘l<'??/zgv-?f6';,

T - 6o MPa: 69!\1%9— ; 6:-9-0;(;03 N wm®

Poroer Aranimibied by e shafd , P > ZONT  kw

oo
O%DO:‘ AUXtsox T
Svo0D
T (2732.4mp (D

~ 12732, 4 X185 Nwman

QMV—-@( [N QW e Levian

T g E - i
T =

M O .ﬂl.a-fdjq e Levian
KA o (&ye) aw,

N3 L
Pows ) amol OV
Q8

NG,

Scanned by CamScanner

T
—

=N



6o 5 8’9'?4(0‘3 XTI/GD

d’f’z. 50D

Qs Hamelr @j&ﬂa.j#, oo - {A,m

Fom egn ), T _ e o T . T
I & T (i) oly)
B2 2
12732. 4 x93 - &
U Clg3.244=d) e
32 =
[T T3 o

. laner amelir of Shafh di= =

M loeo7pm . Trax - l- 2T meay, ' T 250 MRy

) xIL o nd , L 1m LD,

3- Da_t_i;: P SvEw
/%;:_Q'D@Pq ;@X(Usfl)éwamz ! é 190

2T0M7,,. . Lo

ﬁwer branswitted 67 b gka'ff ’ ?: WM

600D
2 (’“Mam — A77 485 m
Trrge = 1722 % Tonamaz 12 % €27 4ES $72.95F N,

@ 7298 %03 Nurms

!

: T O, AT - T o
z-% - 7 e T TR dy
T gd3 . T
“ té
BE. O d="9ro
'S-Q‘z-'ch’xfa - [6
38 -&mm»

Ltcma b 0f Shagt, A=

il

Scanned by CamScanner



Bas<eel on :{Dyzz’wu_au/ m’j{df? C’h'-fcy;o,)
T - 6o
o L

S 72.958 10~ Qx> X1 X 7 /15

md Y { 67D

—

2l

. da RE.amm

-

Pormicsivee ba- of b std chft 2 Highey cmony lia
oo velues -
R @wé} Ub S‘ad.’oa ‘gﬁ-ﬂﬁ‘(‘, le— M‘&mm

Scanned by CamScanner



