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SEUQ T B NOI A KN  
 

PED A TNEMTR : LIVIC  ES M SE T RE : VI   
 

046EC :emaN / EDOC TCEJBUS SLAIRETAM FO HTGNERTS / 2   
INU T –  I - LPICNIRP YGRENE ES 

PART –  )skraM 2( A  
1. A aeb m fo  naps  4 m si  revelitnac  and s bu je detc  ot  a oc nce tartn ed lo da  10 kN at fr  ee  

e dn . dniF  eht  t lato  niarts  ygrene  derots . ekaT  eht  laruxelF  ir g di i yt  si  .IE  

CUA(  )0102 yaM/rpA   

2. etirW  nwod  llewxaM ’s r rpice o lac  ht e ro e .m  CUA(  )0102 yaM/rpA   

3. W etir  nwod  eht  erpxe ss noi  for ts r nia  e ren gy stored ni  a bar of cross es itc onal ar ae   A  

dna  htgnel  l‘ ’ dna  su detcejb  ot  a elisnet  daol  ‘W .’  0102 ceD/voN CUA( )  
4.  etatS M llewxa ’s er c rpi o lac  ht e ro e .m  aM/rpA ,0102 ceD/voN CUA( y )2102 & 1102   

5. St eta  eht  picnirp le fo  lautriv  work. CUA(  )1102 yaM/rpA   

6. ne niarts eht etaluclaC e b eht ni derots ygr e ohs ma w f ni n i .g  EI cons at n .t  

 
 

(A )1102 ceD/voN CU   

7. etatS  onailgitsaC ’s fir ts  theo er m. (A )1102 ceD/voN CU   

8. dniF  eht  ed f noitcel  ta  eerf  dne  fo  eht  revelitnac  fo  m1  naps  gniyrrac  a tniop  daol  fo  01 k  N  

eerf ta  dne . mNk00052=IE 2 isu n  g p  elpicnir o  f v tri u  la w .kro  

9. enifeD  grene niarts y ed n tis y  .  

10. nifeD e orp o .ecneiliser f  

11.  dna ecneiliser foorP :smret eht enifeD M ser fo suludo i  .ecneil  

12. t eud ygrene niarts rof noitaler evireD o  .raehs  

13. uB dna oitar s’nossioP mret eht enifeD l uludom k s  .  

14. c fo tceffe eht nialpxE repmet fo egnah a  a ni erut c tisopmo e  .rab  

15. grene niartS yb tnaem si tahW y  ?  

16. uqe muirbiliuqe eht nwod etirW a  ?snoit  

17.  suludom enifeD o ecneiliser f  .  

18. dohtem daol tinu enifeD  .  

19. sesserts tnereffid ot eud sdaol fo depyt tnereffid eht nwod etirW  ?  

20. daol tinu eht erapmoC  na dohtem d roeht tsrif s’onailgitsaC em  
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)2102 yaM/rpA CUA(   
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PART –  61( B M )skra   

roF  eht  maeb  nwohs  ni  ,giF  f dni  eht  noitcelfed  ta  C dna  ls o ep  ta  D  

01 x 04 = I 7 mm 4 

E = 002  aPG .  
 
 
 
 
 
 
 

For t eh  truss hs o nw  ni  Fi ,g  f dni  t eh  roh i oz ntal mo ev ment of t eh  r lo ler at D AB, BC,  DC  

aera  = 8 cm2 

DA  dna  CA  = 61  cm2 

 2 = E x 01 5 mm / N 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 

evireD  eht  e noisserpx  rof  niarts  rene gy ni  T noisro  of a ic r raluc  ahs tf  of nel gth ‘I’  dna  

suidar  ’R‘  detcejbus  ot   a T euqro  ‘T’ nicudorp g a tsiwt  ‘ θ ’ ni  eht  htgnel  eht fo   tfahs fo t r  eh  

0102 ceD/voN CUA( )  
 
 

suidar  ’R‘  dna  ’r‘ suidar lanretni .  

i) nA  laixa  llup  of 04  kN si  s ylneddu  ppa l dei  ot  a st lee  rod 2m long dna  001 0 mm 2 ni   

ssorc  noitces . laC c alu te t eh  str nia  rene gy that can eb  ba sorbed if E = 002  GN/m2.  

)ii  A revelitnac  of natcer g ralu  noitces  htdaerb  ,b  de htp  d and of htgnel  l  seirrac  

nu if ylmro  id s rt i tub ed daol  erps ad fr mo  f eer  dne  to t eh  im d ces t noi  of t eh  nac tilev re .  

dna  ed f noitcel  eud  to gnidneb  at t eh  rf ee  end. 

( )0102 ceD/voN CUA  
A aeb m m4  ni  l ne g ht  si  ylpmis  oppus rted ta  eht  sdne  and ac rr sei  a inu f ro m  yl  

id ts tubir ed daol  of 6 m/Nk  gnel t .h  eD ter enim  t eh  arts in e en rgy stor de  ni  eht  maeb . Take  

E = 002  aPG  dna  I = 0441  cm4. 

A aeb m ylpmis  ppus o detr  vo er a naps  fo  m3  c seirra  a UDL of 02  kN m/  vo er  eht  

eritne  sp .na  ehT  fl  52.2 = IE ytidigir laruxe M mN 2  gnisU Cas it g il ano’s ht eo er m, de et mr eni   

ht e de elf c it no  at ht e ce rtn e fo  t eh  be ma . CUA(   )1102 yaM/rpA  
 

2 

CUA(  )0102 yaM/rpA   

.sesac gniwollof  

)i(  na tfahs ralucric diloS  d  

1.  

 
 
 
 
 
 
 
 
 
 
2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.  

 
 
 
 
 
 
4.  

 
 
 
 
 
 
 
 
5.  

 
 
 
6.  

aM/rpA CUA( y )0102   

wolloH )ii(  ralucric   ,tfahs  htiw  na   lanretxe  

gnisU  onailgitsaC ’s t oeh rem f :dni  S ol p  e  

CUA(  )1102 yaM/rpA   
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7. roF  eht  maeb  nwohs  ni  f  .gi f dni  eht  epols  dna  ed f noitcel  at ’C‘ . (A 102 ceD/voN CU )1  
 
 
 
 
 

8. roF )i  eht  ssurt  nwohs  .gif ni  f dni  the latot  niarts  ener yg  s ot er .d  (A )1102 ceD/voN CU  

E : 2 × 01 5 mm/N  2  

: aerA  BA  : mm 001  2  

CB  : 001  mm 2 

CA  : 08  mm 2 

 
 

roF )ii  eht  ssurt  nwohs  ni  f .gi  dnif  the lacitrev  ed f noitcel  ta  ‘C’. (A )1102 ceD/voN CU   

ssorC  lanoitces  aera   fo  

lla  t eh  mem eb sr  : 001  mm2  

E = 2 × 01 5 mm/N 2  

 
 
 

9. enimreteD  lacitrev  dna  latnoziroh  ed f noitcel  of j tnio  C sa  nwohs  ni  f .gi  gnisU  elpicnirp   fo  

 lautriv w .kro  Ta  ek E 02= 0 Nk / mm 2  dna A 006= mm2 of r la l m eht e bm ers  .  

(A )2102 yaM/rpA CU   

 
 
 
 
 
 
 
 
 
 
 
 

10. gnisU  s’onailgitsaC  ,meroeht  f dni  eht  epols  dna  ed f noitcel  ta  B rof  eht  revelitnac   maeb  

 ni nwohs f gi  . Take E=2 x 01 5 /N mm 2 and I = 1 x 01 8 mm4. )2102 yaM/rpA CUA(   
 
 
 
 
 
 
 

11. i f noitaler a evireD . o  r s ehs ot eud ygrene niart a .ecrof r  (4m)  
ii  maeb detroppus ylpmis a fo noitcelfed mumixam rof noitaler a evireD . w  ylmrofinu hti  

aps eritne revo daol detubirtsid n ne niarts esU . e gr y me .doht  1( 2m)  
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12. ht fo C ta noitcelfed eht enimreteD e aeb m ig v  lapicnirp esU .giF ni ne o  lautriv f w kro .  

 
 
 
 
 

13. T eh  lanretxe  retemaid  fo  a lloh ow ahs tf  si  t eciw  t eh  etni r lan  retemaid . tI  si  bus j detce  t  o  

erup  euqrot  dna  ti  sniatta  a mumixam  raehs  ts r sse  ’τ‘ . wohS  taht  eht  niarts  rene gy  derots  
2 

rep  tinu  emulov  of t eh  ahs ft si  . hcuS  a tfahs  si  er q deriu  to rt imsna t 0045  kw ta   011  
16C 

.r p.m. qrot mrofinu htiw u am eht ,e x  sserts mumi n e to x  48 gnideec M m/N 2. nimreteD e  

i. temaid tfahs ehT e sr  m8( )  
ii. hT e s art i ene n rgy s erot d m rep 3. Take 9 = C 0 NG /m2. (8 )m  

13. ,meroeht s’onailgitsaC gnisU  mreted i ht fo noitcelfed eht en e ne eerf d o ht f e elitnac v  re  

f ni nwohs maeb i  .g A f si i erf si B dna dex e T dne ake  IE = .4 9 M m/N 2  

 
 
 
 
 
 
 
 

15. A maeb  m4  ni  htgnel  si  ylpmis  detroppus  ta  eht  sdne  dna  seirrac  a LDU  of  6 k m/N   htgnel  

revo  eht  eritne  .htgnel  enimreteD  eht  niarts  rene gy st dero  ni  t eh  maeb . aT ke E =  002  

G /N m2 and I 1 = 440 cm4.  

16. A maeb  ylpmis  detroppus  revo  a naps  of m3  rac r sei  a LDU  of 02  k m/N  revo  t eh  ne tir  e  

ps a .n  aT k gni  IE  = 52.2  NM m2 dna  nisu g itsaC g s’onail  ,meroeht  enimreted  eht  ed f  noitcel  

eb eht fo ertnec eht ta am  .  

17. A suounitnoc  maeb  of owt  eq lau  snaps  L is inu f ro m yl  dedaol  o rev  its ne tire nel tg .h  Fi dn   

gnisu yb noitcaer elddim eht fo R edutingam eht  lgitsaC i eht s’ona o er m.  

18. enimreteD  eht  lacitrev  stnemecalpsid  fo  htob  rewol  stniop  C dna  D rof  eht  nip  j  detnio  

emarf  nwohs  ni  f gi . ehT  ssorc  lanoitces  aera  fo  lla  srebmem  si  m031 m2 dna  eht   suludom  

o ticitsale f y k 002 si N/mm2. ngam eht enimreteD i  edut o  decalp daol lacitrev lanoitidda na f  

a noitcelfed eht esaercni ot yrassecen D ta t b C y  .%05  
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19. A ylpmis  detroppus  maeb  of naps  ”l“  seirrac  na  inu f ylmro  sid rt ubi t de  daol  of w rep   tinu  

e eht revo htgnel n s erit p isU .na n aC g s ht s’onailgit ted meroe e nimr e  

i. dim ehT - eb eht fo noitcelfed naps a  m  

ii. l eht ta epols ehT e us tf p rop t  .  

20. A ylpmis  detroppus  maeb  fo  naps  8 m seirrac  owt  artnecnoc t de  sdaol  fo  02  kN dna   03  

kN ta  3 m dna  6 m f or m el ft roppus .t  etaluclaC  eht  ed f noitcel  ta  eht  ertnec  yb   niarts  

cnirp ygrene iple  .  

21. nisU g itsaC g s’onail  ,meroeht  enimreted  eht  ed f noitcel  of eht  eerf  dne  of t eh  nac t  reveli  

f ni nwohs maeb i erf si B dna dexif si A .g e dne  . kaT e  IE = .4 9 MNm2  .  

22. T eh  lanretxe  retemaid  fo  a lloh ow ahs tf  si  t eciw  t eh  etni r lan  retemaid . tI  si  bus j detce  t  o  

erup  euqrot  dna  ti  sniatta  a mumixam  raehs  s rt sse  ’τ‘ . hS ow taht  eht  niarts  rene gy  derots  

rep  tinu  emulov  fo  eht  ahs ft si  5 2τ  / C61 . hcuS  a ahs ft si  er q deriu  ot  timsnart  0045  kw  ta  

011  m.p.r . htiw  inu f mro  ,euqrot  eht  mumixam  sserts  ton  gnideecxe  48  NM  / m2  .  

nimreteD e,  

i. retemaid tfahs ehT  (8m)  
ii. hT e arts i ene n rgy s erot d m rep 3. Take 9 = C 0 NG  / m2. 8( m)  

23. eht lacorpicer s’llewxaM evorp dna etatS o er m  .  

24. lgitsaC evorp dna etatS i roeht s’ona me .  

25. dniF  eht  ed f noitcel  ta  t eh  m di  naps  of a is m ylp  oppus tr de  maeb  rac r niy g na  LDU  of  5  

ht revo m/Nk  lautriv fo elpicnirp gnisu naps eritne e w kro  . m5 = naps ekaT .  
 
 

INU T –  II - B ETANIMRETEDNI E  SMA  
PART –  )skraM 2( A  

1. A f dexi  maeb  of naps  ’L‘  si  detcejbus  ot  LDU  uorht g tuoh  w/ .m  W ah t is e dn   

mo nem ts dna  mo em nt ta  t eh  cen rt e? CUA(  )0102 yaM/rpA   

2. arD w B DM  f ro  a pr deppo  ac n velit er maeb  s nap  ‘L’ bus j ce t de  to UDL t rh oug oh ut w .m/  

CUA(  )0102 yaM/rpA   

3. warD  MB  aiD g ar m (q ilau t vita e) of a rp o pp ed c revelitna  of L m ol ng seirrac  na  LDU  of  

u/w n ti  nur  o  rev t eh  entire ps an. 0102 ceD/voN CUA( )  
4. warD  eht  FS  na d MB  smargaiD  (q vitatilau e) of a f dexi  beam of L m long rac r sei   a  

niop t daol  W at t eh  midpoint. 0102 ceD/voN CUA( )  
5. W tah  si  a fi dex  be ma ? CUA(  )1102 yaM/rpA   

6. St eta  t oeh r me  of t rh ee om m ne ts. CUA(  )1102 yaM/rpA   

7. roF  eht  dexif  maeb  nwohs  ni  f .gi  what si  eht  f dexi  dne  om m tne  ta  A an  d B.  

 
 
 

(A  )1102 ceD/voN CU  
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8. roF  th depporp e  revelitnac  nwohs  i  n fig. ward  t eh  DMB  (qualita it ve)  .  

 
 
 
 

(A )1102 ceD/voN CU   

9. W etir  nwod  eht  eerht  tnemom  eq snoitau  rof  a f dexi  maeb  gniyrrac  na  LDU  of 2 k  m/N  

revo  naps eritne eht . Sp  na = 4m. )2102 yaM/rpA CUA(   

10. lana fo sdohtem owt yna etatS y  sis o dni f e .smaeb etanimret  )2102 yaM/rpA CUA(   

11. A revelitnac  of nel g ht  m6  rac r sei  a tniop  daol  of 84  kN ta  its nec rt e. ehT  revelitnac   si  

dne eerf eht ta yldigir depporp . er eht enimreteD a  digir eht ta noitc p por .  

12. A f dexi  maeb  BA  fo  htgnel  m3  si  gnivah  tnemom  of aitreni  3=I  x 01 6 mm 4 eht  troppus   B  

od sknis w .mm3 yb n  I E f   = 2 x 01 5 N/mm2. tnemom gnixif eht dniF s. 

13. s dna daol gnikcub yb dnatsrednu uoy od tahW a aol ef ?d  

14. dam snoitpmussa eht era tahW e roeht s’reluE ni y? 

15. W tah  era  eht  f dexi  dne   stnemom f ro   a f dexi  eb am of htgnel  l detcejbus  ot  a necnoc t  detar  

 daol W dne tfel morf a ecnatsid a ta  .  

16. tnemom eerht fo meroeht etatS s  .  

17. if a yb naem uoy od tahW x de   ?maeb  

18. woH  lliw  uoy  ylppa  s’noryepalc  meroeht  of eerht  stnemom  ot  a noc t suouni  maeb   htiw  

if x  ?stroppus dne de  

19. evireD  a noitaler  f or  porp  noitcaer  f ro  a ylpmis  detroppus  maeb  iw th inu f ro mly sid rt ubi t  de  

rtnec eht t depporp dna daol e  .  

20. A leetS  f dexi  maeb  BA  of naps  6 m si  06  mm  ediw  dna  001  mm peed . ehT  troppus   B  

mm 6 yb nwod sknis . tnemom gnixif eht eniF s B dna A ta . 02 = E ekaT 0 .aPG  

21. Sk  hcte t eh  nidneb g fo margaid tnemom  revelitnac a  maeb  bus j ce t de  ldu o  revo  t eh  ne tir  e  

ps an.  

22. si tahW  rtnoc fo tniop yb tnaem a ?eruxelf  

23. A revelitnac  maeb  4 m nol g seirrac  a daol  of 02  kN ta  its f eer  .dne  etaluclaC  eht   raehs  

ne dexif eht ta tnemom gnidneb dna ecrof d. 

24.  ?maeb dexif a fo segatnavdasid dna segatnavda eht era tahW  

25.  suounitnoc enifeD  ?maeb  

26.  ytidigir laruxelf enifeD o  ?smaeb f  

27. elitnac depporp yb tnaem si tahW v  ?re  

28. W etir  nwod  eht  lareneg  mrof  of s’noryepalc  eerht  tnemom  eq snoitau  f ro  t eh  noc t  suouni  

maeb ?  
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PART – B  61( M )skra  
1. roF  eht  f dexi  maeb  nwohs  ni  iF g, rd wa  eht  DFS  dna  .DMB  CUA(  )0102 yaM/rpA   

 
 
 
 

2. For eht  oc nti suoun  maeb  nwohs  ni  ,giF  draw DFS  dna  B DM  la l t eh  oppus tr s era   ta  

emas  .level  CUA(  )0102 yaM/rpA   

 
 
 
 

3. A f dexi  maeb  BA  of m5.4  naps  rac r sei  a tniop  daol  of 08  kN ta  its dim  naps  dna   a  

mrofinu t m/Nk 51 fo daol detubirtsid yl h or u ritne sti tuohg e aps n. f eht dniF o oll wi :gn  

)i(   dna sdne eht ta stnemom gnixiF  

)ii(  troppus eht ta snoitcaeR s  

 dna FS eht ward oslA BM .smargaid  (A )0102 ceD/voN CU   

4. A suounitnoc  maeb  DCBA  fo  inu f mro  ssorc - noitces  si  l dedao  sa  nwohs  in erugiF   dniF  

eht  f niwollo g: 0102 ceD/voN CUA( )  
)i(  nidneB g om me tn s ta  t eh  suppo  str  

snoitcaeR )ii(  ta  eht  stroppus .  

lA so dr wa  MB  dna  FS  dia rg ams. 
 
 
 
 
 
 

5. A f dexi  maeb  of m6  naps  si  edaol d htiw  po tni  lo sda  of 051  kN ta  sid t ecna  of 2m fr  mo  

hcae  oppus rt  . warD  eht  nidneb g tnemom  aid g mar  dna  raehs  f ecro  aid g mar . dnif oslA   eht  

lfed mumixam e noitc  . 02 = E ekaT 0 na aPG d 01 × 8 = I 8 mm4  .  

6. 1 ,m 6 fo snaps evisseccus eerht fo stsisnoc maeb suounitnoc A 2 na m 4 dna m d  seirrac  

 ,m/Nk 2 fo sdaol pser m/Nk 3 dna m/Nk 1 e ht no ylevitc e naps s. arD w neb d mom gni ent  

aeb suounitnoc eht rof margaid ecrof raehs dna margaid m. CUA(  )1102 yaM/rpA   

7. A f dexi  maeb  BA  si  6 m naps  dna  rac r sei  a tniop  daol  01  kN ta  1 m rf mo  el ft dne . tI   osla  

seirrac  a colc k esiw  tnemom  ta  1 m morf  thgir  01,dne  kN m/ . warD  DFS  dna   DMB  

nitacidni g .stniop tneilas eht  (A )1102 ceD/voN CU   
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8. A suounitnoc  maeb  DCBA  ni  nwohs  ni  Fi .g  warD  DFS  dna  DMB  idni c nita g eht   tneilas  

p io .stn  (A )1102 ceD/voN CU   

 
 
 
 
 
 

9. arD w .S eht F. na d B.M. if eht ni nwohs maeb eht rof smargaid g. (A )2102 yaM/rpA CU   

 
 
 
 
 
 
 

10. warD  eht  S. .F  dna  M.B . smargaid  f ro  eht  maeb  nwohs  ni  t eh  f .gi  esU  rht ee m  tnemo  

uqe a noit . )2102 yaM/rpA CUA(   
 
 
 
 
 
 

11. A ylpmis  detroppus  maeb  of naps  m01  rac r sei  a LDU  of 2511  N ep r u in t nel tg h. T eh   

maeb  si  depporp  ta  eht  elddim  of t eh  naps . dniF  eht  tnuoma  yb  hcihw  eht  porp   dluohs  

,dleiy  ni  redro  ot  am ke lla  t eh  t rh ee r cae t snoi  eq lau . ekaT  2=E  x 105 mm/N 2  dna  

=maeb  01 6 mm 4. 

12. A f dexi  maeb  BA  of htgnel  m6  seirrac  niop t sdaol  of 061  kN dna  021 kN ta  a ecnatsid   fo  

m2  dna  m4  f or m t eh  el tf  dne  .A  dniF  eht  f dexi  dne  m nemo ts dna  t eh  caer t snoi  ta   eht  

arD .stroppus w BM margaid FS dna s. 

13. A f dexi  maeb  of m8  naps  rac r sei  a LDU  of 04  /Nk m r nu  revo  m4  nel tg h st ra t ni g from el f  t  

l eht morf m6 fo ecnatsid a ta Nk08 fo daol detartnecnoc a dna dne e ne tf d. Find  

i. M troppus eht ta stnemo s. )m21(   

ii. eD f ertnec ta noitcel  maeb eht fo  4( m)  
Take  IE = k 00051 Nm2.  

12. A revelitnac  BA  of naps  m6  si  f dexi  ta  t eh  dne  ‘A’ dna  depporp  ta  t eh  dne  B. tI  seirrac   a  

tniop  daol  of 05  kN at eht  m di  .naps  leveL  of eht  porp  si  eht  emas  sa  aht t of ht e f  dexi  

ne d.  

i. nimreteD e  noitcaer a t t h orp e p. 21( )m   

ii. arD w .S eht F. na d .B M. .smargaid  ( m4 )  
14. A f dexi  maeb  fo  m6  htgnel  si  dedaol  htiw  t ow  eq lau  tniop  sdaol  of 051 kN hcae   ta  

ecnatsid  fo  m2  fr mo  hcae  roppus t. warD  eht  DMB  dna  DFS . E = 2 x 108 m/Nk 2, I = 8  x  

01 8 mm 4  .  
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15. A suounitnoc  maeb  CBA  m8  nol g stsisnoc  of owt  snaps  BA  = m3  dna  CB  = m5 . T eh   

naps  BA  seirrac  a daol  fo   05 k /N m elihw  the aps n CB  rac r sei  a daol  o  f 01  k m/N  . t dniF he  

ppus eht ta snoitcaer eht dna stnemom troppus o str .  

16. A f dexi  maeb  fo  naps  8 m seirrac  na  ldu  fo  2 m/Nk  revo  a nel g ht  fo  4 m morf  t eh  el f  t  

troppus  dna  a detartnecnoc  daol  of 01  kN ta  a sid t ecna  of m6  f or m t eh  el tf  troppus . Find  

ard dna stnemom dne dexif eht w  eht B.M.  dna S. .F  id a rg ams.  

17. A depporp  revelitnac  fo  naps  of 01 m nivah g eht  porp  ta  t eh  dne  si  bus j ce t de  t  ow  

detartnecnoc  sdaol  fo  NK51  dna  NK03  ta  eno  driht  stniop  ylevitcepser  morf  tfel  f dexi  dne   

roppus t. D ar w B dna DFS MD.  

18.  eht esylanA f maeb gniwollo  .  

 
 
 
 
 
 

INU T –  III -  SNMULOC  
PART –  )skraM 2( A  

1. eD f eni  eroc  of a s ce t dna noi  dr wa  eht  emas  fo  r a ci lucr ar s itce no . (A )0102 yaM/rpA CU   

2. W etir  eniknaR ’s eq au t noi  f ro  column. CUA(  02 yaM/rpA )01   

3. eD fi en : tneccE r yllaci  ol a ded  rohs t colu nm s. 0102 ceD/voN CUA( )  
4. iD ts ni g iu sh eb t eew n t kcih  dna  co uopm nd cyli dn re s. 0102 ceD/voN CUA( )  
5. woH  snmuloc  era  issalc f dei  de gnidnep  nopu  ssenrednels  tar i ?o  (A )1102 yaM/rpA CU   

6. W tah  si  thi kc  lyc i dn re ? CUA(  )1102 yaM/rpA   

7. etatS  yna  owt  snoitpmussa  edam  ni  eht  avired ti no  of reluE ’s f ro m alu  for l  gno  

col mu ns. (A )1102 ceD/voN CU   

8. eD f eni  ‘cor ’e  of a sec .noit  (A )1102 ceD/voN CU   

9. W tah  si  eht  cub k nil g daol  of na  s’reluE  nmuloc  mm001  x mm002  f dexi  ta  ob ht  eht   sdne  

i htgnel dna s .m5  Ta  ek E 02= 0 Nk / mm 2? 

10. eniknaR eht nwod etirW - lumrof nodroG a. 

11. ht elddim etatS i elur dr  .  

12.  ?rednilyc niht a fo taht morf tnereffid rednilyc kciht fo eruliaf eht si woH  

13.  kciht rof snoitauqe s’emaL eht nwod etirW w ella c d y .rednil  

14. b detroppus ylpmis revo smaeb suounitnoc fo segatnavda eht era tahW e ?sma  

15. roeht s’reluE ni edam snoitpmussa eht era tahW y?  

16.  oitar ssenrednels enifeD o  f a muloc n  .  

17.  ?ecalp sekat nmuloc gnol a fo dna trohs a fo eruliaf eht woH  

18. rednilyc dnuopmoc kciht a ni sserts pooh eht enimreted uoy lliw woH ?  

19. hs dilos a fo htgnerts eht sserpxE a .tf  

20.  rednilyc kciht a dna rednilyc niht a etaitnereffiD w ooh ot tcepser hti p serts s.  

 
9 

)2102 yaM/rpA CUA(   

)2102 yaM/rpA CUA(   

Downloaded from www.Rejinpaul.com

Get Unique study materials from www.rejinpaul.com



GNIREENIGNE DACS  EGELLOC - KNAB NOITSEUQ SLAIRETAM FO HTGNERTS 2046 EC  

 

21. )cP( daol gnilppirc fo tceffe eht ssucsiD  atbo  s’reluE yb deni f naR no alumro k  s’eni for lum a  

snmuloc trohs rof  .  

22.  noitcelfed gnidnif rof noisserpxe eht eviG o lesolc f y gnirps lacileh delioc .  

23. loc a fo htgnel tnelaviuqe eht eviG u t yna rof nm w noitidnoc dne o s. 

24. W eniknaR nwod etir - alumrof nodroG   .snmuloc dedaol yllacirtnecce rof  

25. nifeD e ub c gnilk  .  

26. acitirc enifeD l aol d  .  

27. loc maeb si tahW u  ?nm  
 
 

PART – B  61( M )skra  
1. evireD )i  eht  reluE ’s eq noitau  f ro  nmuloc  htiw  owt  sdne  f .dexi  (A aM/rpA CU y )0102  

A )ii  ralucric  rab  of inu f mro  noitces  si  dedaol  htiw  a elisnet  daol  fo  005  Nk . ehT   enil  

of noitca  of eht  daol  is fo f eht  sixa  of eht  ab r b  y 01  mm. reteD m eni  t eh  retemaid  of  

eht  ,dor  fi  imrep ssi elb  erts ss eht fo  tam e lair  of eht  rod si  041  / N  mm2.  

(A )0102 yaM/rpA CU  
dniF  eht  g tsetaer  nel g ht  of a dlim  leets  dor  fo  03  mm × 03  mm hcihw  nac  eb  desu  sa   a  

evisserpmoc  rebmem  htiw  eno  dne  f dexi  dna  t eh  ehto r dne  nih g de . tI  seirrac  a row k  gni  
 

 04 fo daol kN. as fo rotcaF f 4 = yte , α = 

 
htiw  .reluE E 01×2 = 5 mm / N 2. 

)i  hW at era  eht  as snoitpmus  dna  snoitatimil  fo  luE er’s the yro  f ro  lon  g co nmul s  ?  

)ii  A ls e redn  nip  e dedn  muinimula  co nmul  2.0 m l gno  dna  of c ri uc l  ra cros  s s ce t noi  it  ot  

evah  na  edistuo  temaid er of 05  mm . etaluclaC  eht  cen yrasse  i lanretn  maid eter  ot  

rp e ev nt f lia u er  yb  ub c nilk g if eht  lautca  l ao d deilppa  is l2kN dna  t eh  c ir t laci   daol  

si deilppa  wt i ec  eht  lautca  daol . aT ke E for al nimu i mu  sa  07  GN/m2. 

)0102 ceD/voN CUA(   

)i  s snmuloc rof dohtem s’eniknaR eht ebircseD u etcejb d to eccE n yticirt .  

)ii  morF  eht  f llo owing atad  of a co nmul  of lucric ar s noitce  etaluclac  eht  emertxe   sesserts  

no  eht  nmuloc  sectio .n  lA so f dni  eht  xam i mum  ecce n cirt i yt  ni  dro er ht at there m ya  eb   on  

isnet o hwyna n e er  on eht  ces t noi .  

lanretxE  retemaid  = 20 mc  tnI e lanr  retemaid  =  6  

htgneL mc  of eht  nmuloc  = 4  m  

daoL  deirrac  yb  eht  co ul mn = 571   Nk  

yticirtneccE  of eht  daol  = 5.2  mc  (f mor  eht  sixa  fo  eht  co  )nmul  

dnE  co tidn i sno  = htoB  sdne  f xi e  d  

uoY ng’s suludom  = 49  GN m/ 2. 
 
 
 
 

01  

dna  σc = /N003  mm2. user eht erapmoC tl   

 
aM/rpA CUA( y )0102   

1 
0057  

(A oN CU v )0102 ceD/  

2.  

 
 
 
 
 
 
3.  

 
 
 
 
 
 
 
 
4.  
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5. A m5.1  long tsac  ri no  nmuloc  ah s a ci lucr ar c or ss ces tion of 50mm maid et re .  

enO  dne  of eht  nmuloc  si  f dexi  ni  rid e itc on dna  po is tion dna  ht e ot reh  si  fre .e  ikaT n  g  

f tca or of as fe yt  sa  ,3  lac c etalu  eht  as fe daol  usi gn  knaR i en - odroG n f mro u .al  ekaT   dleiy  

sserts  aPM 065 sa  dna  snoc t tna  α = 1 1/ 6 .00  CUA(  )1102 yaM/rpA   

6. A epip  of mm002  lanretni  temaid er dna  50 mm  iht c enk ss seirrac  a f diul  ta  a rp e eruss  of  

01  aPM . aluclaC te eht  mumixam  dna  muminim  seitisnetni  of cric u laitnerefm  rts se  s  

ssorca  eht  s noitce . lA so s ek t hc  eht  laidar  s ert ss noitubirtsid  dna  ic rcumf nere t lai  stre  ss  

tsid r ubi t noi  rca o ss  t eh  s itce o .n  CUA(  )1102 yaM/rpA   

7. )i  A natcer g ralu  turts  si  52  mc  × 51  cm. tI  seirrac  a daol  fo  06  kN ta  na  tnecce r ytici  fo   2  

mc  ni  a enalp  b nitcesi g t eh  t cih k ssen . dniF  eht  muminim  dna  mumixam  s rt  sesse  

es eht ni depoleved c noit .  

ii  htob htiw nmuloc gnol a rof noitauqe s’reluE eht evireD ) e egnih sdn d. 

(A  )1102 ceD/voN CU  
8. )i  A lloh ow lacirdnilyc  ca ts  nori  nmuloc  si  05.3  nol g htiw  ob th sdne  f .dexi  enimreteD   eht  

muminim  retemaid  fo  eht  nmuloc  if ti  sah  ot  yrrac  a as fe daol  fo  003  kN iw th a f ca t ro  of  

as f yte  .4  lanretxE  retemaid  si  52.1  semit  eht  lanretni  etemaid r. a = ,0061/1  σc =  055  

MN m/ 2 of s’eniknaR ni , r .alum  (A )1102 ceD/voN CU   

ii ard dna ’rednilyc kciht‘ enifeD ) w  sserts pooh eht f noitubirtsid o  r a c ralucric dilos y .rednil  

(A  )1102 ceD/voN CU  
9. evireD  eht  noisserpxe  f ro  eht  cub k nil g daol  fo  na  s’reluE  nmuloc  f dexi  ta  eno  dne   dna  

ne rehto eht ta degnih d. )2102 yaM/rpA CUA(   

10. A trohs  htgnel  of a ebut  of mm06  lanretxe  etemaid r na d iw th t cih k ssen  mm5 , f delia   ni  

noisserpmoc  ta  a daol  of 052 k .N  W neh  eht  emas  si  detset  sa  a turts  htiw  htob   sdne  

nih g de  m2  ,gnol  ti  f delia  ta  a daol  of 051 kN. dniF  eht  eulav  of tnatsnoc  ’α‘  ni  naR k  s’eni  

of r .alum  )2102 yaM/rpA CUA(   

11. evireD  na  noisserpxe  f ro  nilppirc g daol  nehw  eno  dne  of eht  uloc mn si  fix de  dna  t  eh  

.eerf si dne rehto  

12. etaluclaC  eht  s’reluE  lacitirc  daol  f ro  a ts r tu  of T- .noitces  T eh  f egnal  htdiw  nieb g  ,mc01  

arevo ll  htped  mc8  dna  htob  f egnal  dna  st me  c1 m t kcih . ehT  turts  si  m3  nol g dna  si   tliub  

ne htob ta ni ds. Ta  ek E =  2 x 01 5 N/ mm 2. 

13. :sesac gniwollof eht rof daol gnilppirc s’reluE evireD   

i. egnih sdne htoB d. ( )m8   

ii. ne rehto dna dexif si dne enO d eerf  ( )m8   

13. A nmuloc  htiw  eno  ne d nih g de  dna  ehto r dne  f exi d sah  a nel gth of m5  dna  a oh llo  w  

ralucric  ssorc - noitces  fo  retuo  aid  mm001  dna  llaw  ciht k ssen  m01 m. fI  E = 06.1  x 105  

/N mm2 dna  gnihsurc  sserts  σc= 053  mm/N 2, f dni  eht  daol  taht  eht  nmuloc  yam  yrrac   htiw  

eniknaR dna yroeht reluE ot gnidrocca 5.2 fo ytefas fo rotcaf a -  .yroeht nodroG  
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14. i  htob ta degnih nmuloc a fo daol gnikcub eht rof noisserpxe na evireD . e  .sdn 8( )m   

ii. A lloh ow tsac  ri no  nmuloc  esohw  edistuo  retemaid  si  m002 m sah  a t cih k ssen  of  

m02 m. tI  si  m5.4  nol g dna  si  f dexi  ta  ob th sdne . etaluclaC  eht  as fe daol  yb  naR k ni e- 

s fo rotcaf a gnisu alumrof nodroG a .4 ytef  (8 )m  
15. A epip  of mm002  lanretni  retemaid  dna  mm05  ciht k ssen  rac r sei  a f diul  ta  a erusserp  of  

01  m/NM 2. etaluclaC  eht  mumixam  dna  muminim  seitisnetni  of laitnerefmucric   sserts  

ssorca  eht  noitces . oslA  sk hcte  eht  laidar  dna  laitnerefmucric  sserts  sid t ubir t noi  rca o  ss  

es eht c noit .  

16. A m2  nol g dedne nip  nmuloc  fo  sq au er  ssorc  noitces  si  ot  edam eb  fo  .doow   gnimussA E  

21=  aPG  dna  elbawolla  sserts  gnieb  il m deti  ot  21  ,aPM  enimreted  eht  ezis  of eht   nmuloc  

ot  troppus  eht  f niwollo g sdaol  as f yle . )i(  59  NK  )ii(  002  NK . esU  f rotca  of as f yte  of 3  dna  

uclac osla l luE eht seta re ’ of daol gnilppirc s r ub c gnilk .  

17. enimreteD  eht  cub k nil g daol  f ro  a nmuloc  of T noitces  iw th f nal ge of m001 m htdiw   dna  

llarevo  htped  mm021 . htoB  f egnal  dna  bew  era  of mm01  t cih k. ehT  turts  si  m3  gnol   htiw  

hto dna degnih dne eno e ne r d if x de .  

18. teD  daol gnilkcub eht enimre f o nmuloc a ro f natcer g  dna htdiw mm001 ezis fo noitces ralu  

mm021 htped llarevo . ih dne eno htiw gnol m3 si turts ehT n to dna deg h  re e if dn x de .  

19. A dnuopmoc  rednilyc  si  edam  yb  nirhs k gni  a rednilyc  fo  lanretxe  retemaid  mm003  dna   

lanretni  retemaid  mm052  revo  rehtona  rednilyc  fo  lanretxe  retemaid  mm052  dna   lanretni  

retemaid  .mm002  ehT  laidar  erusserp  ta  eht  noitcnuj  si  8 m/N m2. dniF  eht  f lani   sesserts  

tes  pu  ssorca  eht  noitces  nehw  eht  dnuopmoc  rednilyc  si  detcejbus  ot  na  nretni  la  

russerp e o 48 f . N 5 /mm2  .  

20. i) A wolloh  dlim  leets  ebut  m6  gnol  4 mc  lanretni  retemaid  dna  mm6  kciht  si  esu d sa   a  

turts  htiw  ob th sdne  degnih . dniF  eht  cub k nil g daol  dna  as fe daol  at k ni g otcaf r of as fet  y  

3 2 = E . 00 aPG . (8 )m   

ii) kcub reluE eht dniF dexif a rof daol gnil - nmuloc dexif . (8 )m   
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INU T –  VI - SNOISNEMID EERHT NI SSERTS FO ETATS  

PART –  )skraM 2( A  
eD f eni  lapicnirp  enalp  dna  cnirp i lap  s rt se s. 

St eta  eht  lapicnirp  ts r se s t oeh ry of fa ruli e. 

eD fi en  temulov r ci  s rt ain. 

W tah  era  rp i lapicn  sesserts  dna  lapicnirp  pla en s?  

St eta  trotsid i no  rene gy oeht ry of fail ru e. 

S etat  the mumixam  cnirp i lap  st er ss th roe y. 

roF  the etats  fo  erts ss nwohs  ni  f .gi  itnedi fy lapicnirp eht  planes. 
 
 
 
 
 
 

 fo tnenopmoc cirtaived si tahW a serts s osnet ?r  )2102 yaM/rpA CUA(   

W ?rosnet sserts yb tnaem si tah  

10.  etatS p ht niarts lapicnir e ro y. 

11. W tah  lliw  eb  eht  f dexi  dne  tnemom  f ro  a maeb  ot detcejbus  inu f ylmro  gniyrav  ,daol   hcihw  

ppus ta muminim dna ertnec eht ta mumixam si o str ?  

12. nirp mumixam etatS eht niarts lapic ory. 

13. ht tsiL e  seiroeht o uliaf f r .e  

14. serts si tahW s ni v ?tnaira  

15. W ?sserts fo etats laixairt yb naem uoy od tah  

16. p lapicnirp yb tnaem si tahW l ?ena  

17. dniF  eht  lapicnirp  sesserts  if eht  lamron  sesserts  xσ  dna  yσ  dna  raehs  sserts  τ ca t ta   a  

op i ?tn  
 
 

PART – B  61( M )skra  
1. i) eirB f yl  nialpxe  s cirehp al dna  taived o yr  co stnenopm  of rts e ss  te sn ro  .  

ii) nialpxE  eht  atropmi n ec  fo  seiroeht  fo  iaf l .eru  

iii ) roF  eht  s etat  of erts ss hs o nw  ni  Fig, f dni  t eh  irp nci lap  enalp  and rp i lapicn  stre .ss   

 
 

)0102 yaM/rpA CUA(   

2. A ralucric  ahs tf  sah  to take a nidneb g m nemo t of 0009  N/m dna  t ro q eu  0576  /N .m  T eh   

sserts  ta  citsale  timil  of eht  lairetam  si  702  × 106 m/N 2 ob th ni  t noisne  na d noisserpmoc .  

E = 702  x 01 6 aPK  dna  µ = enimreteD.52.0  eht  etemaid r fo  eht  ,tfahs  nisu g dehatco r  la  

erts raehs mumixam eht dna yroeht sserts raehs s eht s ory. : ytefas fo rotcaF  .2  

CUA(  )0102 yaM/rpA   
 
 

31  

0102 ceD/voN CUA( )  
0102 ceD/voN CUA( )  

CUA(  )1102 yaM/rpA   

(A N CU )1102 ceD/vo   

(A )1102 ceD/voN CU   

(A aM/rpA & 0102 yaM/rpA CU y )1102   

(A  CU A aM/rp y )2102 & 0102   

1.  

2.  

3.  

4.  

5.  

6.  

7.  
 
 
 
 
 
 
8.  

9.  
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3. )i  etatS  mumixaM  raehS  ssertS   yroehT  

)ii  A s ah ft si  detcejbus  ot  a mumixam  ot r euq  fo  0l  k mN  dna  a mixam um of  

eb gnidn  tnemom  of mNk8  ta  a ap r ralucit  s .noitce  fI  eht  elbawolla  eq tnelaviu  s ssert   ni  

is mple t sne i no  si  NM061 /m2, f dni  t eh  id a tem er of t eh  s ah ft occa r nid g ot  t eh  m ixa m  mu  

raehs  s ert ss  the .yro  (A oN CU v )0102 ceD/  

In a ste le  ebmem r, at a niop t t eh  am jor rp i icn lap  st sser  si  NM002 /m2 and t eh  ronim   

lapicnirp  sserts  is serpmoc s evi . If eht  t sne i el  yield niop t of ht e ste le  si  32 5 NM m/ 2, f dni   

eht  eulav  of eht  onim r irp n lapic  sserts  ta  wh hci  iy e gnidl  lliw  mmoc enc ,e  nidrocca g  ot  

f gniwollo  airetirc  o  f f  erulia  

umixaM m gniraehs  sserts .  

)ii  mumixaM  latot  niarts  rene gy  dna  

)iii  0102 ceD/voN CUA( )  

T eh  natcer g ralu  sserts  stnenopmoc  fo  a tniop  ni  eerht  lanoisnemid  sserts  metsys   era  

de denif  as σx = 20 MPa , σ y = -40 MPa , σ z = 80 aPM  ,τ xy = 40 MPa  ,  
 

τ = 20 MPa . ht enimreteD e erts lapicnirp s  ses a ig eht t v tniop ne .  

A ste le  s ah ft si  detcejbus  to na  end thru ts  cudorp ing a st er ss of 09  MPa dna  t  eh  

xam i mum  niraehs g s ert ss no  eht  rus f eca  ira s ni g f mor  tors noi  is 06  aPM . ehT   dleiy  

tniop  of eht  lairetam  ni  si elpm  tens noi  saw  f dnuo  ot  eb  003  .aPM  etaluclaC  eht   rotcaf  

of as f yte  of t eh  shaft rocca ding ot  )i(  mumixaM  raehs  ts r sse  ht e yro  dna  (i  )i  

mumixaM  id s rot ti no  ene gr y t yroeh . )1102 yaM/rpA CUA(   

 )i na yroeht ygrene niarts raehs eht etatS d c a o nemm t  .ti no  

)ii  roF  eht  etats  of sserts  nwohs  ni  fig. f dni  eht  lapicnirp  ,enalp  lapicnirp  sserts   dna  

ehs mumixam a serts r s. (A )1102 ceD/voN CU   

 
 
 
 
 
 

nI  a lairetam  eht  lapicnirp  sesserts  era  05  m/N m2, 04  /N mm2 dna  – 03  mm/N 2. C ucla l ta e  

eht  latot  niarts  rene g ,y  cirtemulov  niarts  rene g ,y  raehs  niarts  rene gy dna  f rotca  of as fet  y  

tirc ygrene niarts latot eht no e  noir i ht f e ma 01 ta sdleiy lairet 0 /N mm 2. 

(A )1102 ceD/voN CU   

enimreteD  eht   lapicnirp  

02  
CUA(  )2102 yaM/rpA   

 
 

10.  seiroeht owt yna nialpxE o af f i .erul  )2102 yaM/rpA CUA(   
 
 

41  

4.  
 
 
 
 
 
 
 
 
 
 
5.  

 
 
 
 
6.  

 
 
 
 
 
 
7.  
 
 
 
 
 
 
 
 
 
 
8.  
 
 
 
 
 
9.  

fo   eht  ea  hc  

i  )  

� 

ehT  etats  fo  sserts  ta  a tniop  is g  nevi  

� 
� 

� 
� 

-10 - 03  
40 02  
20 - 02  

� -10 

� -30 
� 
� 

yb  eht  rosnet  woleb .  

� 
MPa  .  na sesserts d ti s oitcerid n  s  

(A )1102 yaM/rpA CU   

mumixaM  raehs  niarts  ygrene . ekaT  sioP s no  oitaR  = 0. .62  

τ = -60 MPa dna  zy  

xz  
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11. T eh  lamron  sserts  ni  wt o yllautum  cidneprep u ral  id r snoitce  era  006  m/N m2 dna  03 0  

N/mm2 bo ht  snet ile  .  era snoitcerid eseht ni sesserts raehs yratnemilpmoc ehT o snetni f i  yt  

054  mm/N 2. dniF  eht  lamron  dna  t na g ne t lai  st sesser  ni  ht e senalp  whi hc  era  eq  yllau  

em sesserts lamron eht gniyrrac senalp eht ot denilcni n oba denoit v .e  

12. A ilos d ralucric  tfahs  bus si j detce  t a o  nidneb  g nemom  t of  04 kN  m dna  a t ro q eu  of 01   Nk  

m. ht ngiseD e hs eht fo retemaid a cca tf o ot gnidr  

i. erts lapicnirp mumixaM s eht s o  yr  

ii. M serts raehs mumixa s  yroeht  

iii . M roeht ygrene niarts mumixa y. 

11. owT  yllautum  ralucidneprep  senalp  fo  na  tnemele  fo  a lairetam  era  detcejbus  ot   tcerid  

esserts s of 5.01  /NM m2 ;)elisnet(  dna  5.3  NM /m2 )evisserpmoc(  dna  s raeh  sserts  of  7  

MN m/ 2 F . ind  

i.  lapicnirp fo noitcerid dna edutingam ehT s ssert es.  

T eh  am g edutin  of  eht  

am si sserts x umi m  .  

12. id fo ygrene dna noitrotsid fo ygrene rof snoisserpxe eht evireD l  ?noitata  

� 
13. i.  sserts fo etats ehT a i tniop a t s ig v b ne y  

4 

ii rts lapicnirp eht enimreteD . e .sess  (8 )m  
14. A lacirdnilyc  llehs  m2.1  emaid t re  si  to eb  m eda  of m dli  st lee  setalp . tI  si  detcejbus  to  na  

lanretni  erusserp  of 5.1  /NM m2. If eht  lairetam  sdleiy  ta  002  k /N m2, etaluclac   eht  

ciht k ssen  o  f eht  etalp  no  t eh  sisab  of f niwollo g t seiroeh  of f erulia  nimussa g a SOF  of 3  ni  

sac hcae e  .  

i. M eht sserts lapicnirp mumixa o  yr  

ii. M  yroeht sserts raehs mumixa  

iii . M grene niarts raehs mumixa y yroeht  .  

15. eht enimreteD   x mm 08 noitces elgna na rof aitreni fo stnemom lapicnirp 8  mm 0 x m 01 m  .  

16. ollof eht rof senalp lapicnirp dna sesserts lapicnirp eht dniF w serts D3 gni s fi dle .  

51  
52  
03  

17. o lessev erusserp rednilyc kciht A f detcejbus si mm051 suidar renni   lanretni na ot  

 08 fo erusserp M aC .aP l ht etaluc e w senkciht lla s  nopu desab  

i. M eht sserts lapicnirp mumixa o  yr  

ii. grene niarts latoT y oeht ry.  

r s’nossioP ekaT a  = oit 0 erts dleiy dna 3. s 03 = s 0 M aP .  

 
 

51  

01  � 
� 51  

� 02  

�M aP  

� 
03  .  

� 

� � 
� � 

02  
σ = 

04  

)m21(   

6 
5 
2 

)m4(   

ii. lamron  dna  raehs  sesserts  no  a enalp  no  ihw ch eht   raehs  

9 
� 6 

� 3 
� 
� 

3 � 
� 
� 

2 MP .a  m8( )  � 
� 
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INU T –  V - NI SCIPOT DECNAVDA  EB FO GNIDNEB A SM  

PART –  )skraM 2( A  
1. W tah  si  ‘f eugita  nerts g ht ’ dna  ‘ arudne n oitar ec ’ ni  a fatig eu  t se t ni g of ma iret al? 

CUA(  )0102 yaM/rpA   

W etir   eht W ni k rel - hcaB  alumrof  for a devruc  be .ma  CUA(  )0102 yaM/rpA   

iD ts ni g iu sh neewteb  s lacirtemmy  dna  nu s my m te r laci  s tce i sno  of be ma s. 

0102 ceD/voN CUA( )  
W tah  era  eht  uac s se  fo  itaf g eu  in beams? 0102 ceD/voN CUA( )  
W tah  era  eht  saer o sn  f ro  rtemmysnu i lac  ben ?gnid  CUA(  )1102 yaM/rpA   

W etir  eht  e erpx s rof nois  op s iti on fo  lartuen  sixa  ni  ac se of devruc  b ra s. 

CUA(  A )1102 yaM/rp   

W ah t is s rt sse  con ec n rt a it o ?n  (A )1102 ceD/voN CU   

F ro  t eh  esahp  noitces  sh nwo  in fig. f dni  eht  pr cudo t moment of in tre ia ba out x dna  y  

(A )1102 ceD/voN CU   

 
 
 
 
 

)2102 yaM/rpA CUA(   

)2102 yaM/rpA CUA(   
 
 

12. irtemmysnu rof snosaer eht era tahW idneb lac ng?  

13.  ni edam snoitpmussa eht era tahW W  relkni – aB c eht h ory  ?  

14. W  ?noitartnecnoc sserts si tah  

15. oitar ecnarudne dna efil eugitaf :enifeD  .  

16.  uoy dluow woH f  ?noitces lacirtemmysnu ni sserts gnidneb eht dni  

17. snoitpmussa ruof yna etatS   sisylana eht ni edam o erts f s ruc ni ses v .srab de  

18. ruc rof alumrof eruxelf elpmis eht esu uoy lliw nehW v smaeb de ?  

19.  ?gnidneb lacirtemmysnu yb naem uoy od tahW  

PART – B  61( M )skra  

1. A re natc g ralu  ylpmis  s roppu et d eb am si  hs o nw  ni  F gi . T eh  pl ena  fo  lo da i gn  mak  se  

30° htiw  t eh  rev t laci  enalp  fo  mys m yrte . dniF  t eh   

gnidneb  sserts  ta  A  .  
 
 
 
 
 
 
 
 
 

61  

2.  

3.  
 
 
4.  

5.  

6.  
 
 
7.  

8.  
 
 
 
 
 
 
 
9.  

axes. 

 
 
 
 
 

ec raehS :enifeD n rt e. 

10. etatS  Wi caB relkn h .alumrof  

11. eugitaF‘ enifeD ’  .  

noitcerid  of lartuen  sixa  dna   eht  

CUA(  )0102 yaM/rpA   
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2. A cu vr ed bar of natcer g ralu  secti ,no  ini t llai y nu s rt e ss ed si  subj detce  to  gnidneb  

tnemom  of 0002  m.N  te sdn  ot  ts r ia hg ten t eh  ba .r  T eh  s noitce  si  5 cm ediw  dna  6 c  m  

de pe  ni  eht  enalp  of be nidn g dna  eht  naem  suidar  fo  uc r av ture is 01  m. dnif  eht  op s  noiti  

of lartuen  sixa  dna  eht  rts e ss  ta  eht  renni  dna  retuo  f ca e. )0102 yaM/rpA CUA(   

3. A ciht k rednilyc  fo  lanretxe  dna  lanretni  retemaid  of 053  mm  dna  2 00  mm  si  detcejbus  t  o  

o erusserp lanretni na f 54  m/N m2 lanretxe dna  mm/N5 erusserp 2. mreteD i erts eht en s i s n  

eht  lairetam . woN  if eht  lanretxe  erusserp  si  ,delbuod  ahw t etni r lan  erusserp  nac   eb  

mixam enimreted ylsuoiverp eht gnideecxe tuohtiw deniatniam ?sserts mu  

0102 ceD/voN CUA( )  
4. irb etirW e ton lacinhcet f e no :  

i) eb fo gnidneb lacirtemmysnU a  sm  

ii) maeb devruC s  

iii ) ssertS   noitartnecnoc  

)vi  ertnec raehs fo ecnacifingiS . (A )0102 ceD/voN CU   

5. A 08  × 08  × 01  mm gna le si  desu  sa  a s ylpmi  s ppu or et d be ma  vo er a sp na  of m4.2 . tI   

ca seirr  a ol ad fo  Nk004  nola g eht  ver it lac  ixa s ssap ing rht ough t eh  tnec roid of t  eh  

s .noitce  teD e enimr  eht  re nitlus g nidneb g sserts  no  the etuo  r enroc rs of eht  ces t noi  al  gno  

eht  mi eldd  s noitce  of t eh  b mae . 1102 yaM/rpA CUA( )  
6. A lartnec  latnoziroh  ces t noi  of hook si  a mmys e lacirt  muizepart  06  mm  ,peed   eht  

renni  htdiw  nieb g mm06  dna  t eh  retuo  be ni g 03  mm . E mits ate t eh  xe t emer  ni t isne t sei   

of s ert ss nehw  t eh  ooh k seirrac  a l dao  of 03  kN, eht  daol  enil  sap sing m04 m f  mor  

eht  edisni  edge of eht  es c noit  and eht  ertnec  of avruc t eru  nieb g ni  eht  lo da  .enil  

)1102 yaM/rpA CUA(   

7. giF . k 4.3 fo daol a ot detcejbus emarf a swohs N tluser eht dnif a serts tn s at  dna A B.  

(A )1102 ceD/voN CU   
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8. A maeb  of T-s noitce  (f :egnal  001  × 02  m ,m  bew : 051  mm × 01  mm) ni  3 m in nel g ht   dna  

dne ta detroppus ylpmis s F( i .)g  a seirrac tI  aol d of 2.2  kN denilcni  °02  to t eh  rev t laci   dna  

nissap g uorht gh eht  diortnec  of t eh  ces t .noi  etaluclaC  eht  mumixam  elisnet  sserts   dna  

xam serts evisserpmoc mumi s. .sixa lartuen eht fo noitisop eht dnif oslA  

(A )1102 ceD/voN CU   
 
 
 
 
 
 
 
 
 
 
 
 
 

9. f ni nwohs noitces lennahc a rof ertnec raehs eht enimreteD ig. (A )2102 yaM/rpA CU   

 
 
 
 
 
 
 
 
 
 
 

10. dniF  eht  ladiortnec  lapicnirp  nemom ts of reni t ai  of an na g el  noitces  m003 m x m002 m  x  

ohs sa mm02 w .gif ni n  )2102 yaM/rpA CUA(   

 
 
 
 
 
 
 
 
 
 
 

11. A devruc  rab   si f demro  fo   a t ebu  fo  021  mm  edistuo  retemaid  dna  5.7  mm  ciht k .ssen  hT e  

ertnec  enil  fo  siht  maeb  si  a ralucric  era  fo  r suida  522  mm. A nidneb g tnemom  fo  3 kN  m  

nidnet g ot  esaercni  utavruc re of t eh  rab  si  deilppa . etaluclaC  eht  mumixam  t elisne   dna  

.rab eht ni pu tes sesserts evisserpmoc  
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12. A 08  mm  x 08  mm  x mm01  na g el  noitces  nwohs  ni  fig si  desu  sa  a ylpmis  roppus t  de  

maeb  revo  a naps  2.4 m. tI  seirrac  a lo da  fo  004  N gnola  eht  enil  ,GY  erehw  G si   eht  

oitces eht fo diortnec n. C ucla l eht eta  

i. tces dim eht fo C dna B ,A stniop eht ta sessertS i  maeb eht fo no  

ii.  eht htiw noitcerid sti dna noitces dim eht ta maeb eht fo noitcelfeD  enil daol  

iii . artuen eht fo noitisoP l ax si  . Ta 02 = E ek 0 GN m/ 2.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13. m01 x mm08 x mm08 noitces elgna na rof aitreni fo stnemom lapicnirp eht enimreteD m.  

14. A devruc  rab  si  f demro  of a ebut  of mm021  edistuo  emaid t re  dna  7. mm5  t cih k ssen . hT e  

ertnec  enil  of t sih  maeb  si  a ic r raluc  cra  of ra suid  m522 .m  A nidneb g tnemom  of 3 k  mN  

gnidnet  ot  esaercni  erutavruc  fo  eht  rab  si  deilppa . noitaluclaC  eht  mumixam  elisnet   dna  

ab eht ni pu tes sesserts evisserpmoc r  .  

15. A mm04  x mm04  x mm5  elgna  si  desu  sa  a ylpmis  detroppus  maeb  revo  a naps  fo  m4.2 .  

tI  seirrac  a daol  fo  N002  gnola  lacitrev  sixa  gnissap  uorht gh eht  diortnec  of eht  noitces .  

enimreteD  eht  nitluser g gnidneb  sserts  no  eht  retuo  srenroc  of t eh  ces t noi , nola g t  eh  

 eht fo noitces elddim eb am.  

16. tA  eht  lacitirc  noitces  of a cr ena  ,kooh  tr muizepa  ni  sect noi , t eh  renni  dna  uo t re  sedis   era  

mc4  dna  2. mc5  r cepse t ylevi  dna  htped  si  .mc5.7  T o ertnec eh f o erutavruc f eht  noitces   si  

ta  a ecnatsid  fo  mc6  morf  eht  renni  f srebi . fI  eht  mumixam  ts sser  si  ton  ot  deecxe   021  

m/NM 2  , w am tah x  mumi l ht dao e oh o c nac k a  ?yrr  

17. A devruc  rab   si f demro  fo   a t ebu  fo  021  mm  edistuo  retemaid  dna  5.7  mm  ciht k .ssen  hT e  

ertnec  enil  of siht  maeb  si  a ralucric  cra  fo  suidar  522  mm . A gnidneb  tnemom  of 3 k  mN  

dnet ni g ot  esaercni  utavruc re of t eh  rab  si  deilppa . etaluclaC  eht  mumixam  t ne s eli   dna  

ab eht ni pu tes sesserts evisserpmoc r  .  

18. enimreteD  eht  latnoziroh  dna  lacitrev  ed f noitcel  of eht  dne  B fo  eht  niht  devruc   maeb  

nwohs  ni  f .gi  aT ke E = 002  /NG m2, htdiw  dna  ciht k ssen  of eht  maeb  01  mm  dna  5  mm  

itcepser vely N 2 = P .  .  
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