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IÊS> H$ 

PART A 

{H$Ýht 14 àíZm| Ho$ CÎma Xr{OE & àË`oH$ àíZ 1 A§H$ H$m h¡ & 

Attempt any 14 questions. Each question carries 1 mark. 114=14 

1. EH$ a¡{IH$V: bmoMXma (àË`mñW), g_X¡{eH$ (AmBgmoQ´>mo{nH$) Am¡a g_ê$n nXmW© Ho$ {bE, 
ñQ´>og Am¡a ñQ>o´Z H$mo ~‹T>mZo Ho$ {bE Amdí`H$ àË`mñW pñWam§H$m| H$s g§»`m hmoVr h¡  1 
(H$) Xmo 

(I) VrZ 

(J) Mma 

(K) N>h 

For a linearly elastic, isotropic and homogeneous material, the number of 

elastic constants required to raise stress and strain is 

(a) two 

(b) three 

(c) four 

(d) six 

2. A{^Zd ñQ´>og H$mo hQ>mZo Ho$ ~mX, `{X YmVw AnZo _yb AmH$ma _| dmng Am OmVr h¡, Vmo H$hm 
OmVm h¡ {H$ YmVw _| h¡ 1 
(H$) VÝ`Vm (S>ŠQ>r{bQ>r) 

(I) gwKQ>çVm (ßb¡pñQ>{gQ>r) 

(J) AmKmVdY©Zr`Vm (_¡{b ò{~{bQ>r) 

(K) àË`mñWVm (Bb¡pñQ>{gQ>r) 

When a metal regains its original shape when stress acting upon it is 

removed, the metal is said to have  

(a) Ductility 

(b) Plasticity 

(c) Malleability 

(d) Elasticity 
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3. EH$ Mmanr à^md narjU Z_yZo Ho$ AmYma (Ambå~) Ho$ ~rM H$s bå~mB© h¡ 1 
(H$) 60 {__r. 

(I) 50 {__r. 

(J) 40 {__r. 

(K) 30 {__r. 

The length between the supports of a Charpy impact test specimen is  

(a) 60 mm 

(b) 50 mm 

(c) 40 mm 

(d) 30 mm 

4. àË`mñWVm JwUm§H$ H$mo {ZåZ{b{IV gå~ÝY go nm`m Om gH$Vm h¡ :  1 
(H$) ñQ´>og + ñQ´>oZ 

(I) ñQ´>og – ñQ´>oZ 

(J) ñQ´>og  ñQ´>oZ 

(K) ñQ´>og / ñQ´>oZ 

Modulus of elasticity can be found out by the following relationship : 

(a) Stress + Strain 

(b) Stress – Strain 

(c) Stress × Strain 

(d) Stress / Strain 

5. ‘`§J JwUm§H$’ (Young’s modulus) eãX à`moJ {H$`m OmVm h¡  1 
(H$) Ho$db `wdm bmoJm| Ho$ {bE 

(I) Ho$db ~y‹T>o bmoJm| Ho$ {bE 

(J) `wdm Am¡a ~y‹T>o bmoJm| Ho$ {bE 

(K) BZ_| go H$moB© Zht 

The term ‘Young’s modulus’ is used 

(a) only for young persons 

(b) only for old persons 

(c) for young and old persons 

(d) None of these 
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6. `{X EH$ nXmW© na EH$ ~b H$m`© H$aVm h¡, Vmo {dê$nU Ho$ à{V Hw$N> à{VamoY CËnÞ H$aVm  
h¡ & `h à{VamoY H$hbmVm h¡  1 
(H$) ñQ´>og 

(I) ñQ´>oZ 

(J) àË`mñWVm 

(K) àË`mñWVm JwUm§H$$ 

If a force acts on a material, it sets up some resistance to the 

deformation. This resistance is known as 

(a) Stress 

(b) Strain 

(c) Elasticity 

(d) Modulus of elasticity 

7. EH$g_mZ ê$n go {dV[aV ^ma (w) dhZ H$aZo dmbr gmYmaUV: g_{W©V ~r_ H$s bå~mB© (l) 
Ho$ Ho$ÝÐ _| ~§H$Z AmKyU© (~|qS>J _y_|Q>) hmoVm h¡  1 

(H$) wl 

(I) 
2

wl  

(J) 
4

w 2l  

(K) 
8

w 2l  

The bending moment at the centre of a simply supported beam of  

length (l) carrying a uniformly distributed load (w) is 

(a) wl 

(b) 
2

wl
 

(c) 
4

w 2l
 

(d) 
8

w 2l
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8. EH$ ewÕmbpå~V YaU (~r_) Omo Ho$ÝÐ na ^m[aV (bmo{S>S>) hmo, Ho$ ~§H$Z AmKyU©  
(~|qS>J _y_|Q>) AmaoI H$m AmH$ma hmoVm h¡ 1 
(H$) EH$ g_H$moU {ÌH$moU 
(I) EH$ g_~mhþ {ÌH$moU 
(J) EH$ g_{Û~mhþ {ÌH$moU 
(K) EH$ Am`V 
The shape of bending moment diagram for a simply supported beam 

loaded at its centre is 

(a) a right-angled triangle 

(b) an equilateral triangle 

(c) an isosceles triangle 

(d) a rectangle 

9. `{X EH$ H¡$ÝQ>rbrda ~r_ AnZo ñdV§Ì N>moa na EH$ nm°B§Q> ^ma Ho$ AYrZ h¡, Vmo nm°B§Q> ^ma Ho$ 
A§VJ©V Anê$nU ~b ({e`a \$mog©) h¡  1 
(H$) eyÝ` 
(I) ^ma go H$_ 
(J) ^ma Ho$ ~am~a 
(K) ^ma go A{YH$ 
If a cantilever beam is subjected to a point load at its free end, then the 

shear force under the point load is 

(a)  zero 

(b) less than the load 

(c) equal to the load 

(d) more than the load 

10. Q´>m§gdg©br (AZwàñW) ^m[aV EH$ ~r_ H$s VQ>ñW naV na {dH${gV Anê$nU à{V~b 
({e`a ñQ´>og) hmoVm h¡  1 
(H$) eyÝ` 

(I) Ý`yZV_ 

(J) A{YH$V_ 

(K) BZ_| go H$moB© Zht 
On the neutral layer of a beam loaded transversely, the shear stress 

developed is 

(a) zero 

(b) minimum 

(c) maximum 

(d) None of these 
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11. O~ EH$ H¡$ÝQ>rbrda H$m ñdV§Ì N>moa ^m[aV h¡, Vmo A{YH$V_ g§nrS>Z à{V~b (H§$àoeZ ñQ´>og) 
{dH${gV hmoJm 1 
(H$) {ZMbo \$mB~a na 

(I) erf© \$mB~a na 

(J) VQ>ñW Aj na 

(K) JwéËdmH$f©U Ho$ Ho$ÝÐ na  

When a cantilever is loaded at its free end, the maximum compressive 

stress shall develop at  

(a) Bottom fibre  

(b) Top fibre 

(c) Neutral axis 

(d) Centre of gravity 

12. Mm¡‹S>mB© (B) Am¡a JhamB© (D) Ho$ EH$ Am`VmH$ma I§S> H$m I§S> JwUm§H$ (goŠeZ _m°Sy>bg) h¡  1 

(H$) 
6

BD  

(I) 
6

BD2

 

(J) 
6

BD3

 

(K) 
6

DB2

 

The section modulus of a rectangular section having width (B) and  

depth (D) is 

(a) 
6

BD
 

(b) 
6

BD2

 

(c) 
6

BD3

 

(d) 
6

DB2
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13. grH|$Q> gyÌ {H$g pñW{V _| bmJy hmoVm h¡ ? 1 

(H$) Ajr` ^ma Ho$ gmW bKw ñV§^ 

(I) CËH|$Ðr` ^ma Ho$ gmW bKw ñV§^ 

(J) Ajr` ^ma Ho$ gmW bå~m (XrK©) ñV§^ 

(K) CËH|$Ðr` ^ma Ho$ gmW bå~m (XrK©) ñV§^ 

Secant formula is applicable in case of 

(a) short columns with axial loads 

(b) short columns with eccentric loads 

(c) long columns with axial loads 

(d) long columns with eccentric loads 

14. bå~mB© (l) Ho$ EH$ ñV§^, {OgHo$ XmoZm| {gao H$ãµOoXma (qhµÁS>) h¢, H$s à^mdr bå~mB© h¡ 1 

(H$) l 

(I) 
2

l  

(J) 
3

l  

(K) 
4

l  

The effective length of a column of length (l) with both ends hinged is 

(a) l 

(b) 
2

l
 

(c) 
3

l
 

(d) 
4

l
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15. bå~mB© (l) H$m EH$ ñV§^, {OgH$m EH$ {gam pñWa Am¡a Xÿgam {gam _wº$ h¡, H$m Am°`ba H$m 
j` ({H«$pßb¨J) ^ma h¡  1 

(H$) 
2

2EI2

l

  

(I) 
2

EI2

l

  

(J) 
2

2EI

l

  

(K) 
2

2

4

EI

l

  

Euler’s crippling load for a column of length (l) fixed at one end and the 

other end free is 

(a) 
2

2EI2

l


 

(b) 
2

EI2

l


 

(c) 
2

2EI

l


 

(d) 
2

2

4

EI

l


 

16. 20 go_r ì`mg H$m EH$ bKw T>bdm± bmohm ñV§^, AZw^mJ Ho$ JwéËd Ho$ÝÐ go Xÿar (e) na go 
JwµOa aho EH$ D$Üdm©Ya ^ma (P) Ho$ AYrZ h¡ & `{X VÝ`Vm ñQ>o´g AZw^mJ _| H$ht ^r 
{dH${gV Zht hmo, Vmo ‘e’ H$m A{YH$V_ _mZ Š`m h¡ ? 1 

(H$) 4·0 go_r 

(I) 3·0 go_r 

(J) 2·5 go_r 

(K) 2·0 go_r 
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A short cast iron column of 20 cm diameter is subjected to a vertical load 

(P) passing at a distance (e) from the centre of gravity of the section. 

What is the maximum value of ‘e’ if no tensile stress is developed 

anywhere in the section ? 

(a) 4·0 cm 

(b) 3·0 cm 

(c) 2·5 cm 

(d) 2·0 cm 

17. EH$ ~r_ _| ~§H$Z AmKyU© (~|qS>J ñQ´>og), I§S> JwUm§H$ Ho$ ________ h¡ & 1 
(H$) AZwH«$_mZwnmVr$ 

(I) ì`wËH«$_mZwnmVr 

(J) ~am~a 

(K) Cn ẁ©º$ _| go H$moB© Zht 

The bending stress in a beam is ___________ section modulus. 

(a) directly proportional to 

(b) inversely proportional to 

(c) equal to 

(d) None of the above 

IÊS> I 

PART B 

g^r àíZm| Ho$ CÎma Xr{OE & àË`oH$ àíZ 2 A§H$ H$m h¡ & 
Attempt all questions. Each question carries 2 marks.    26=12  

18. _¥Xþ BñnmV Ho$ VZZ narjU H$s ì`m»`m H$s{OE & 2 
Explain the tensile test of mild steel. 

19. _¥Xþ BñnmV Ho$ {bE ñQ>o´g  ñQ>o´Z AmaoI H$s ì`m»`m H$s{OE & 2 
Explain the stress  strain diagram for mild steel. 

20. àË`mñWVm JwUm§H$ Ho$ {d{^Þ àH$mam| H$s ì`m»`m H$s{OE & 2 
Explain the different types of modulus of elasticity. 
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21. ñV§^ H$s {d\$bVm H$s ì`m»`m H$s{OE & 2 
Explain the failure of a column. 

22. ñV§^m| Ho$ ~§H$Z AmKyU© Ho$ {bE BñVo_mb {M• n[anmQ>r (gmBZ H$Ýd|eZ) H$s ì`m»`m  
H$s{OE & 2 
Explain the sign convention used for bending moment of columns. 

23. \«o$_ Am¡a Q́>g Ho$ ~rM Š`m A§Va h¡ ? 2 
What is the difference between frames and trusses ? 

IÊS> J 

PART C 

{H$Ýht 3 àíZm| Ho$ CÎma Xr{OE & àË`oH$ àíZ 3 A§H$ H$m h¡ & 

Attempt any 3 questions. Each question carries 3 marks.      33=9 

24. EH$ CXmhaU Ho$ gmW g§Ho$pÝÐV ^ma Ho$ AYrZ EH$ ewÕmbpå~V YaU (~r_) Ho$ {bE 
Anê$nU ~b H$m AmaoI It{ME &  3 
Draw a shear force diagram for a simply supported beam subjected to 

concentrated load with an example. 

25. EH$ CXmhaU H$s ghm`Vm go Anê$nU ~b Ho$ {M• n[anmQ>r (gmBZ H$Ýd|eZ) H$s AdYmaUm 

H$s ì`m»`m H$s{OE & 3 
Explain the concept of sign convention of shear force with the help of an 

example. 

26. ‘Q>r’ AZw^mJ Ho$ O‹S>Ëd AmKyU© (_mo_§oQ> Am°\$ BZ{e©`m) H$mo ì`wËnÞ H$s{OE & 3 
Derive the moment of inertia of ‘T’ section. 

27. àË`j à{V~b (ñQ>o´g) Am¡a ~§H$Z à{V~b (~¢qS>J ñQ>o´g) Ho$ ~rM Š`m A§Va h¡ ? 3 
What is the difference between direct stress and bending stress ? 

28. CËHo$ÝÐVm H$s ì`m»`m CXmhaU H$s ghm`Vm go H$s{OE & 3 
Explain eccentricity with the help of an example. 

29. Omo‹S>m| H$s {d{Y Am¡a AZw^mJm| (dJmªo) H$s {d{Y Ho$ ~rM Š`m A§Va h¡ ? 3 
What is the difference between method of joints and method of sections ? 
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IÊS> K 

PART D 

{H$Ýht 3 àíZm| Ho$ CÎma Xr{OE & àË`oH$ àíZ 5 A§H$ H$m h¡ & 

Attempt any 3 questions. Each question carries 5 marks.    53=15 

30. {dH¥${V (ñQ´>oZ) Š`m hmoVr h¡ ? EH$ {dê$nU ~b ({S>\$m°{_ªJ \$mog©) Ûmam CËnÞ {d{^Þ àH$ma 

Ho$ ñQ´>oZ H$s ì`m»`m H$s{OE & 5 

What is strain ? Explain the different types of strain that a deforming 

force can produce. 

31. EH$ ImoIbr BñnmV Q>çy~ 3·5 _r. bå~r VWm 120 {__r. Ho$ ~mhar ì`mg H$s h¡ & Am§V[aH$ 

ì`mg H$mo kmV H$aZo Ho$ {bE, Q>çy~, EH$ VZZ ^ma 400 kN Ho$ AYrZ H$s JB©  

Am¡a 2 {__r. H$m {dñVma _mnm J`m h¡ & `{X Q>çy~ Ho$ nXmW©  H$m àË`mñWVm JwUm§H$$  

200  103 N/{__r.2 h¡, Vmo Q>çy~ H$m Am§V[aH$ ì`mg kmV H$s{OE & 5 

A hollow steel tube 3·5 m long has external diameter of 120 mm. In order 

to determine the internal diameter, the tube was subjected to a tensile 

load of 400 kN and extension was measured to be 2 mm. If the modulus of 

elasticity for the tube material is 200  103 N/mm2, determine the 

internal diameter of the tube. 

32. EH$ ñV§^ Ho$ XmoZmo§ {gao O~ pñWa hm| Vmo Am°`ba Ho$ j` ({H«$pßb¨J) ^ma Ho$ g§~§Y H$mo ì`wËnÞ 

H$s{OE & 5 

Derive a relation for Euler’s crippling load for a column when both ends 

are fixed. 

33. EH$ ‘AmB©’ AZw^mJ YaU 400 {__r.  200 {__r.  20 {__r. Am¡a 6 _r. bå~r, EH$ 

ñQ´>Q Omo XmoZm| {gam| go pñWa h¡, Ho$ ê$n _| à`moJ H$s OmVr h¡ & ñV§^ Ho$ {bE Am°`ba H$m 

j` ({H«$pßb¨J) ^ma Š`m h¡ ?  YaU Ho$ {bE §̀J JwUm§H$ 200  103 N/{__r.2 br{OE & 5 

An ‘I’ section joist 400 mm  200 mm  20 mm and 6 m long is used as a 

strut with both ends fixed. What is Euler’s crippling load for the column ? 

Take Young’s modulus for the joist as 200  103 N/mm2. 



323 12  

34. AZw^mJm| (dJmªo) H$s {d{Y H$m Cn`moJ H$aHo$, {MÌ 1 _| Xem©E AZwgma N>V Q´>g Ho$ gXñ`m| 
BD, CD Am¡a CE _| ~b kmV H$s{OE & 5 

  

 {MÌ 1 

Using the method of sections, determine the force in the members BD, 

CD and CE of the roof truss as shown in Figure 1. 

  

 Figure 1 
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