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ZONE TECH Rajasthan Geography & SOM TEST ID: 607
1. Answer C Kotputli-Behror,
Solution: Khairthal-Tijara, Alwar,

1. Ajmer Division - 6 districts

Ajmer,  Beawar,

Bhilwara, Didwana-

Kuchaman, Nagaur, Tonk

2. Bharatpur Division -

5 districts

Bharatpur, Deeg, Dholpur, Karauli, Sawai

Madhopur

3. Bikaner Division - 4 districts

Bikaner,  Churu,
Ganganagar

Hanumangarh,  Sri

4. Jaipur Division - 7 districts
Alwar, Dausa, Jaipur, Jhunjhunu, Khairthal-
Tijara, Kotputli-Behror, Sikar

5. Jodhpur Division - 8 districts
Balotra, Barmer, Jaisalmer, Jalore, Jodhpur,

Pali, Phalodi, Sirohi

6. Kota Division - 4 districts
Baran, Bundi, Jhalawar, Kota
7. Udaipur Division - 7 districts

Banswara,

Chittorgarh,

Dungarpur,

Pratapgarh, Rajsamand, Salumbar, Udaipur

1. SISTHR 99T - 6 St

2. WRAR G - 5 et

WRAYR, ST, HIAYR, hilel!, TaTg ATUTGR

3. SRPR I - 4 S

4, SR G - 7 St

e, Al
5. STIYqR 94T - 8 fSret

GG
6. i G - 4 S

7. ITR AT - 7 foret

AR

2. Answer B
Solution
Neighboring States
1. Punjab -

2. Haryana -

Districts of Rajasthan
Sri Ganganagar,
Hanumangarh.
Hanumangarh, Churu,
Jhunjhunu, Sikar,

Deeg.

Deeg, Bharatpur,

Dholpur.

4. Madhya Pradesh - Dang Region - Dholpur,
Karauli, Sawai
Madhopur.
Hadoti - Kota, Baran,
Jhalawar.
South Rajasthan -
Chittorgarh, Bhilwara,
Pratapgarh, Banswara.

3. Uttar Pradesh -

5. Gujarat - East of Aravalli -
Udaipur, Dungarpur,
Banswara.
West of Aravalli -
Barmer, Jalore, Sirohi.
TSl TS oY & o
1. OIS - oft TR, g7A .
3TeTeR, ShT
3. JTRUST - ST, WA, IR |
4. AU - ST & - YR, Fielt, HaTs AR
EISEIS
5. ToRId- 3RTeAl & g H - ISAR, TR,
sfgaret
SRTTe! & GfgH H - TSR, SR,
faigt
Answer A
Solution:
gd @ of qur IR @ afor
Extra - 4 U1 &l &I
T | o | A |

of Aoeye | gd @ ufge + I E &f&or | 61.11%
SRIgeA ger | af&ur-ufgw @ IwR-gd | 9% |
get A | ofgw @ g | 23.3%
feror-gdt usr (greidt) | afeor & I | 6.8% |
East to West and North to South

Slope of the 4 Regions

Region | Slope | Area |

Western Desert | East to West + North to South
| 61.11% |
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Rajasthan Geography & SOM

TEST ID: 607

Aravalli Region | Southwest to Northeast | 9%
|

Eastern Plains | West to East | 23.3% |
South-Eastern Plateau (Hadoti) | South to
North | 6.8% |

Answer C

Solution:

Leelgarh - 874 m

Raghunathgarh - 1055 m

Achalgarh - 1380 m

Kumbhalgarh - 1224 m

TG - 874 #Y
TYATTG - 1055 HY
S TG - 1380 #t
GHHATG - 1224 =t
Answer B

Solution:

8, ST et 3R FTTars & &5 F 3Telt &

QMETeTG I=3-fH aRi {9 # 8

Location of Chandwari: It is the highest peak
of the Mukundra Hills, situated in the Kota-
Jhalawar region.

Shahabad Highlands: The  Shahabad
Highlands are located in Baran district.

Answer C

Solution:

This plain is divided from west to east by the 50
c¢m isohyet.

The 40 cm line separates the desert from the
semi-desert, while the 50 cm line divides the
eastern plain into Bangar and Khadar.

gg #ad ufga ¥ gd di 3R 50 I.41. gHaui @1 gRT
fawifSa forar irar 21

50 cm line into Bangar and Khadar. / 40 @+t 3@1
A G T-HILAS hl ST el ¢, Tt Ha @t 50
it 3@ IR g @reR H dleddt gl

Answer C

Solution:

South-Eastern Plateau Region / Hadauti /

Lava Plateau: This region comprises 6.89
percent of the state's total area. Its average
elevation is 500 meters. The Hadauti Plateau is
the northern extension of the Malwa Plateau; it
was formed (during the Cretaceous period)
from basaltic lava rocks and Vindhyan rock

formations. Following the reorganization of
districts, there are six districts within the south-
eastern plateau region: Kota, Bundi, Jhalawar,
Bhilwara (Bijolia), Chittorgarh (Rawatbhata),
and Baran. This plateau region can be divided
into two parts—

feroft-gdf gort ueer / gkt /

A9 ISR : 39 &3 H 759 T 6.89 TfAA 9T 37T &
3qch! 3ffgd FaTs 500 Hiex g1 gretdt UsR ATal SR
T I AR g1 gt fRafor (R fag ovrer) STee
g Ig! G faveae Al & gor g1 T it o gteA
6 8 aU- diel, 441, Ferars, Hiearen (frsferan),
RteTe (Taarer), IRT| I8 ISR USsT & 9T & gler
ST HhdT &-

Answer A

Solution:

Rajsamand (highest number of mountain
passes in Rajasthan) - Kamli Ghat, Goram Ghat,
Jirawal ki Naal (Paglya ki Naal), Hathiguda Naal.
Sirohi - Peepli, Borang Pass.

Bundi - Ramgarh-Khatkhat, Jetawas, Lakheri
Pass.

Beawar - Five passes of the Central Aravalli
ranges are located here: Bar (also located in
Pali), Pakheria/Parveria, Shivpur Ghat, Debari
(also located in Udaipur), and Sura Ghat
(Beawar-Bhilwara route).

Udaipur - Hathi Naal, Phulwari ki Naal, Kevda ki
Naal, Debari ki Naal.

Salumbar - Dhebar Pass.

Pali - Someshwar and Desuri ki Naal are located
here.

T, (ST | Haifdie &) - el g, TRH 91e,
STRTeret &t AT (WTedT <t A1), gTfieT AT

R - AL 3R A0l & uia &2 A § -aR (areft &
ff fedrq), e/ wafan, fRaqR e, et (IgaqR &
+ff fRq) 91 1 ure (srer-sfierareT Ar)

&R~ greft A1, Ferary i A1, dhasT di A1, IRt
Y AT |

TFR- ¢eR &

gTeft - TR 3R g &t 71t R €1

Answer B

Solution:
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10.

11.

HRT (R), o (A) i el ok gof e =gl
Fifch ST & [ 3R 375 -h 81 hT T HRUT
i srerisfia feafa i &, afees o ovs 9 oft, srraef
& &=, AFYA el Srgucreyd SR eRIdeT a1 oft
UE SR g

Reason (R) does not provide a direct and
complete explanation of Assertion (A), because
Rajasthan’s arid and semi-arid conditions are
not solely due to its latitudinal location. Other
major factors include its distance from the sea,
the orientation of the Aravalli Range,
inadequate monsoon rainfall, and its
topography.

Answer A

Solution:

Meaning of Caw:

C = Subtropical

a = Hot summer

w = Dry winter

1. South-Eastern Region

Hadoti Plateau — Kota, Baran, Bundi, Jhalawar,
Sawai Madhopur, Bhilwara, and the southern
part of Chittorgarh.

This region receives 80-100 cm of rainfall and
falls under the Caw climatic type.

Caw <hl HdeTd -

C = Jutwo pfeeefd - a = m M - w = Lfidehrer #
Ioh

1. Ef&or-gdf & -

HierarsT-fi=iteTTe T gferoT Jr|

ggf auf 80-100cm - Caw &t &l

Answer A

Solution:

Rainfall decreases from east to west and from
south to north.

Dholpur: 75-80 cm — Located in the far east,
closest to the Bay of Bengal monsoon; part of
the Chambal Basin.

Alwar: 60-65 cm — Slightly farther west;
located east of the Aravalli Range.

Jhunjhunu: 40-45 cm — Farther west; a semi-
desert region in Shekhawati.

Extra — General Pattern of Rainfall

auf o & oy Tedt 3 - <o @ IR oft et 21

12.

13.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

il - 75-80cm - T&H g4 H - ST ohl Wil &
Pattern Examples

Decreases from
east to west

Dholpur (80 cm) - Jaipur
(55 cm) — Bikaner (25 cm)
Decreases from Jhalawar (100 cm) — Kota
southeast to (75 cm) - Ganganagar (20
northwest cm)

Highest rainfall Jhalawar / Banswara

Lowest rainfall Jaisalmer (15 cm)
AFYA o G S - Fad SR
3TETeR - 60-65cm - ST UfgH - 3RTaeh & gd H1
T - 40-45cm - 3R UMY - 31 - TRty -
Neicirall

Extra - guf ol Ima=T 3 -

| e | Sarexor |
g ufgHaedtd | eergr (80) SR (55)
HepR (25) |

afevor-qd & ITR-ufgT gt 3 |

FTeTars (100) @hter (75) TR (20) |
g ST v | Siretrarg / sigarsT |
gy Y qui | SIger™R (15¢m) |
Answer A
Solution:

A. Gaib Sagar - Dungarpur

B. Bhanwar Samand Lake - Pratapgarh
C. Gadisar Lake - Jaisalmer

D. Naulakha Lake - Bundi

A. ATITR - FRER

B. ¥ergH< FieT - UdTuiTe

C. TR 3 - FgeR

D. Aqerar it - &t

Answer D

Solution:

1. Gandhi Sagar - Mandsaur (Madhya
Pradesh)

2. Rana Pratap Sagar - Chittorgarh
(Rawatbhata)

3. Jawahar Sagar - Kota-Bundi border

4. Kota Barrage - Kota

The question asks for the order from the
river's mouth towards its source, so the
sequence is reversed:

Kota Barrage - Jawahar Sagar - Rana
Pratap Sagar - Gandhi Sagar

1. Mt AR - deAdR (MP)

Call Us : 9462447676, 9828747676
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14.

15.

16.

17.

2. 30T a9 IR - fROiieTe (radrer)

3. STaTER IR - dhlel-gat diHA

4. PIT RIS - HIeT

Te & IgH i 3R g7 & - IeeT -

- ThIET RIS - STATR TR - YT 9FR - el IR
Answer C

Solution:

The Banganga River originates near Bairath
(Viratnagar, Kotputli-Behror), but it no longer
reaches the Bay of Bengal.

At present, it forms part of an inland drainage
system and disappears in Bharatpur.

SO &6 (RRIETR, Sleyde-sgds) & R dt
& - W 31a STt Y @it & gl S

I H g AR TUaTE [ T 81 TS § - TRAR A o

Answer D

Solution:
Parwan River: Originates in the Malwa Plateau
(Madhya Pradesh) and enters Rajasthan

through Khadibor/Kheribor village in Jhalawar
district.
Mej River: Flows through Bhilwara and Bundi;
a tributary of the Banas River.
Chakan River: Flows through Bundi and Kota;
joins the Chambal River near Karanpura.
Brahmani/Bamani River: Flows through
Chittorgarh and Bhilwara; joins the Chambal
River near Bhainsrorgarh.
TR TEY AT & USR (He UeRr) ¥ Achelahs ST
& IS St (TSR [ @9aR 7d) & Uar o=l gl
TTehvT &I-hieT H - el hl TgRIh - UYL & U
EECE
FTEIoft / st - RdteTe-idarsT 7 - da $ ggras
- ARG & U daet B
Answer C
Solution:
A. Bigod - Banas, Berach, Menal
B. Rajmahal - Banas, Dai, Khari
C. Rameshwar Ghat - Banas, Chambal, Seep
D. Beneshwar - Som, Mahi, Jakham

A. diTie - 919, d<d, AT

B. IS - S99, SIS, @R

C. THR 9T - 19, Taet, Wiy

D. SUI%R - i, AT, STEH

Answer C

18.

19.

20.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

Solution:

Mountain Soils - Lithosols
Found in the Aravalli region—Udaipur,
Rajsamand, Chittorgarh, and Sirohi. These soils
occur on slopes and are shallow, gravelly, stony,
and immature. They are called Lithosols.

g T - e

It - TORI-Ue2R dTelt - SARUe - fereaied wgd &
Answer B

Solution:

A. Entisols - Torripsamments

B. Aridisols - Camborthids

C. Alfisols - Haplustalfs

D. Vertisols - Pellusterts

A. GG - O wiem

B. gRaiaiet - st siffdew

C. IRy - gegeees™

D. aéTefies - deqweda

Answer A

Solution:

Monsoon Deciduous Forests / Mixed
Deciduous Forests

Distribution: Eastern Plains

Forest Area: 28.38%

Vegetation: Mango, Sal, Bamboo, Khair, Amla,
Sal, Teak, Shisham, and Rosewood.
Southeastern Rajasthan: Receives the highest
rainfall—50-80 cm. These forests occur in the
Mewar-Hadoti including  Udaipur,
Chittorgarh, Rajsamand, Kota, Baran, Bundi,
and Jhalawar.

ARG ydsrs o= [ fafda udse a=-

faear:- gdf At udsr

g 8- 28.38%

fieH, JAsigs

feyor-gdf o - gad Sarer aut - 50-80 cm - Hare-
EIGIEIS

Answer A

region,

Solution:
Tiger Reserve Districts

Ranthambore Tiger
Reserve

Sawai Madhopur,
Bundi, Tonk

Call Us : 9462447676, 9828747676
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ZONE TECH
Tiger Reserve Districts
- Kota, Bundi,
Mukundra Hills Tiger
Jhalawar,
Reserve .
Chittorgarh
Ramgarh Vishdhari  Kota, Bundi,
Tiger Reserve Jhalawar
TG IRV INEL

21.

22.

23.

it TR Ao AT, o, A

BRI
Answer D
Solution:
Mahua = Madhuca longifolia / Madhuca
indica
KEY POINTS
e Palash: Also called the “Flame of the
Forest.”

e Khejri: The state tree of Rajasthan.

¢ Rohida: The state flower of Rajasthan.

e Mahua: Called the “Kalpavriksha” (wish-
fulfilling tree) in tribal regions.

Ag31 = Madhuca longifolia / Madhuca indica

KEY POINTS

AT = "SHTe chl 37" ot ohgd &

WIS = ASTRYT o TS &

AfgST = ISTRAT o1 IT5T TSI

ST = el &1 A "ohetiel” hel ST 8

Answer C
Solution:
S. Wildlife L
District
No. Sanctuary
1 Jawahar Sagar Kota
, , Sawai
2 Sawai Mansingh
Madhopur
3 Jamwa Ramgarh  Jaipur
4 Ramsagar Dholpur
B HMIREY fSrem
1 STETg R ehieT
2 o AFflig gars At
3 STHAT IS SAYR
4 IMHITR ?ilc_flgi
Answer B
Solution:

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

24,

25.

26.

27.

Churu has the lowest forest cover.

TE | gAdH g HTER0T &

Answer B

Solution:

Mount Abu Wildlife Sanctuary, Sirohi

This sanctuary is famous for its jungle fowl.
AR Y a7 Sitg ARy, ARt

¥ SIYIRYY "SATeAr T & forg ufdig 81

Answer C

Solution:

The Government of Rajasthan established the
Department of Environment in September
1983. To address the challenging tasks of
environmental protection and biodiversity
conservation, the Directorate of Environment
and Climate Change was established in 2019.
IASRYH AR A AR 1983 # waferor fawmr &t
7O Y g1 gaferor wReror 3R Sta fafderar @Reror &
hie- Srf et HAId St & foig 2019 # waferor ik

Seraryg uRad &L ht o= i 18|

Answer B

Solution:

The Magra Regional Development

Programme, launched in 2005-06, operates in
the Magra region across five districts: Beawar
(formerly part of Ajmer), Bhilwara, Pali,
Chittorgarh, and Rajsamand. It is a 100%
state-funded scheme.

HIRT &0 faera wriehd (2005-06 & URw) - 5T &
gfg Sl (FRT &) |reR (Yd 8iemR), sierarer, ure,
fiIeTe, IoTaHe § $Rikd g8 Ad-ufasd Isa o
i gt 81

Answer C

Solution:

Kharif Crops: Sown in June-July and harvested
in October-November. They depend on rainfall.

Major Producing
Crop Season

Districts
Ganganagar,
Wheat Rabi g g .
Hanumangarh, Bikaner
Udaipur, Bhilwara,
Maize Kharif ) P
Chittorgarh
Pearl

Millet Kharif Barmer, Jaipur, Alwar
(Bajra)

Call Us : 9462447676, 9828747676
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28.

29.

30.

Major Producing

Crop Season __ ~
Districts

Ganganagar,

Hanumangarh

T Tl S-S | §1g STl 5, SfergaR-Taar d
H1El STt

Cotton Kharif

FIRRer R AR
e £ | U@ ITGeh foiet
Answer D
Solution:
Rajasthan is India’s fourth-largest cotton-
producing state.
PHUT IS B ISRYT WR T AT I TST 3G
TS &
Answer D
Solution:
Rajasthan’s . .
Product . . Contribution
Rank in India
Milk
. 2nd 14.51%
Production
Wool
. 47.53%
Production
IAG  URd H o[ &l WH IR
Y IATEA 2nd ¥H 14.51%
& IdTed 1st W 47.53%
Answer D
Solution:

Rajasthan’s Rank According to the 20th
Livestock Census, 2019

Rank
Animal in Note
India
Rajasthan accounts for 14%
Goat  1st

of India’s goat population.

Rajasthan accounts for
Donkey 1st 18.91% of India’s donkey
population.

Rajasthan accounts for

Camel 1st )
84.43% of India’s camel

31.

32.

33.

34.

Rank
Animal in Note
India

population—"The State of
Camels.”

20T TRFTUT 2019 & STER ISTRAT T W

ugg YR § W Note

CCadl 1st 22T Y 14% TopRaT I F
e 1st A FHr 18.91% rer
I Ist 2P 84.43% Fc - "Fel ol IST
Answer D

Solution:

Ber and Date Palm Research Centre
Location: Bikaner

Established: 1978

R Yd GoR AFHYH e TUM: FhMR (A0 1978
H)

Answer B

Solution:

Rajasthan produces approximately 94% of
India’s gypsum and ranks 1st in gypsum
production.

Uranium is found in Dungarpur, Banswara,
and Ajmer districts of Rajasthan.

STRT, 32T & THTHT 94% FOITE 1 IeaTe el B
STeT oo IeteA 7 1st 8l

ORI oh FIRY, arFareT 3R 3ok & Jfas uran
STATE |

Answer C

Solution:

Ferrous Metallic Minerals

Cobalt

Chromite

Titanium

Manganese

Nickel

Iron

YTfcden @i

ST‘S-"'P.W!\’.—‘%P‘.L“PP“’!\’.—‘

Answer C
Solution:
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35.

36.

Asbestos: This mineral is found in Rishabhdev
(Kherwara) in Udaipur (the largest deposits),
Deval and Piparda in Dungarpur, Sendra in
Pali, Nathdwara and Deogarh in Rajsamand,
Kotri, Arjunpura and Kanwalai in Ajmer, and in
Bhilwara district.

It is used to manufacture cement, roofing
sheets, pipes, etc. Rajasthan has the
amphibole variety of asbestos.

T : ISR & IGAYR & FEHET (ERaTST)
(wraffres), SRR & daer qa draear, relt 3 a1,
STHHG & ATIGRT G SaTTE, 3TSTHR & hics!, Sf-TGRT
Qd Shaers g ieraret il # uran ST aren ag @t
HAUE, B & e, UTEY 31 I & Hi AT |
ST & QrRlsTet b oht gae e et &1
Answer C

Solution:

Rajasthan’s busiest highway is National
Highway 8 (new numbers: NH 48 and NH 58),
along the route:

Delhi - Kotputli-Behror - Jaipur —» Ajmer -
Beawar - Bhilwara - Udaipur -
Chittorgarh —. Dungarpur . Ahmedabad -
Mumbai - Chennai.

SR T T TXIAH ISTHNT AT IASTATT T&T 8
(New No.- 48, 58) (feceft-shlegdeht Tats - STAYR-

STEHTIG-rS-dT) €
Answer C
Solution:
Irrigati S .
rrlgatlon Districts River(s)
Project
Narmada Canal
C L Barmer,
Irrigation Jalore —
Project
Nohar Hanumangar
Irrigation 9 Ravi-Beas
; h, Churu
Project
Paryat| Pick-up Baran Chambal
Project
Pali, Sirohi,
Jawai Project Jalore, —
Jodhpur
Som-Kamla-
Amba Irrigation | Dungarpur Som
Project

IRASHT - gATE, g% (Vdl-aam) 'arddt fUes-ara

37.

38.

39.

40.

-1 8-

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

OISR - SRI, (TwIet AT -STaTs giRatsTr - ureft, g,

SR, SEGR FH-hee s s - FRYR (F9)

Answer C

Solution:

Chauka System: Managing water resources in

areas with limited water availability.

HehT HUTTelt = Ot Y A IuTeyar aret &= & uTt &

Answer B

Solution:

Ram Jal Setu Project — Funding Ratio:

Centre : Rajasthan : Madhya Pradesh=90:5:

5

The Indira Gandhi Canal Project (IGNP) has 7

lift canals and 9 branches for irrigation.

e Kanwar Sen Lift Canal: Located in Bikaner
and Ganganagar districts.

e Tejaji Lift Canal: Located only in Bikaner
district.

ST TRENSTHT dhe: ASTRAM : HEAWZLT = 90: 5: 5

IGNP R f=1é & forg 7 foe ofik 9 Smard srs g &1

Had e TgR fimR g TR S F 2, drsh)

fore 83 dhaat dieR et # 81

Answer A

Solution:

The Gararda Augmented Drinking Water

Project is a drinking water scheme in Bundi

district.

TREET g GTSTel URTNSTHT ¢ it hl UgsTet ater g1

Answer C

Solution:

Chambal Multipurpose Project

First Stage:

1. Gandhi Sagar Dam - The largest dam in
the project.

2. Kota Barrage - Used only for irrigation.

Second Stage:

Rana Pratap Sagar Dam - The largest dam in

Rajasthan within the project.

Third Stage:

Jawahar Sagar Dam.

TeIeT IgSe it uRateH -

UgH <TOT:

1. el IR ST - GG TS

2. et Tt - dvarer s 29

g 9=

RIUTT UdTY TR - Yo TST ST &l

ER-ﬁ'q TIOT:

STATeR 9FR drY
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41.  AnswerD A =254.47mm”
Solution c,=0.0354Ton / mm?*

42.

43.

Plasticity (gueddn) is the property of a material by
which it can undergo permanent deformation
under load without cracking or breaking and
retain the deformed shape after removal of load.
goerd (Plasticity) frdt garef &1 ag o1 8 fSgeh &R
gg WR & HRUT fo1 ¢¢ a1 &@RR US Wt ¥4 & fAgsd gt
TehdT § TAUT 9R G o a1e At 0T seedt g3 ATpid i
AT IGaT 81

Load applied - Shape changes - Load removed
- Changed shape remains

TR HTRIT — IEHft TGt — R G — Faeft g8 smepfer
o <@

This is called plastic deformation / R (wifeeas)
fopfe.

Answer A

Solution

A one-dimensional structure is a structure in
which one dimension, generally the length, is
much larger than the other two dimensions
(width and thickness).

e farftg G<==r (One Dimensional Structure) @g
T3a g food g o, am=ra: e (Length), s &t
famrar srufq dters (Width) 8k |ters (Thickness) i
ot & aga 1l gt &1

Length >> Width and Thickness

Examples /[ 3aTg:

Beam / &i®

Column / &ic|

Truss members / g8 & 9

Answer A

Solution

Given / fcar &:

Diameter,

d=18 mm

Ultimate load,

P =9.0ton

. P
Tensile stress [ a4 ufdeet: o= X

Cross-sectional area

A=Tq
4

44,

45.

46.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

6, ~0.03Ton / mm?*

Answer D
Solution

From Hooke's Law, E 2
€

Therefore,

oc=Eeg

Given,

E=50 GPa=50x10° MPa
and

£=10x10"=10"
Therefore, 6=(50x10%)(107)
0=50 MPa

Answer D

Solution

Strain is given by:

Strain _Changeinlength
Original length
Given,
L=10 inch
Final length,
L+=11.50 inch
Change in length:
AL=L¢-L
AL=11.50-10=1.50 inch
Therefore,
Strain :A_L: 1.50
L 10
Strain=0.15
Answer C
Solution

A material is called anisotropic when its physical
or mechanical properties vary with direction.

For example, in an anisotropic material,
properties such as Young's modulus, strength, or
thermal conductivity may have different values in
different directions.

In contrast:

Isotropic: Properties are the same in all
directions.

Homogeneous: Properties are the same at every
point in the material.
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47.

48.

Heterogeneous: Properties vary from point to
point.

foreft uaref @t fAwHefAw (Anisotropic) d& gl ST &
SIe 39 Hifdes aT ifes o7 fa=n & AR sead 81
IEE0T & foly, Uah fawmefe uerd & I @1 A™ie
(Young's Modulus), @md (Strength) a1 ardi
Trerenal (Thermal Conductivity) SI& 0T STeRT-31eT
fEemmeft & STerT-StenT A @ d &

g9 faudia:

TR (Isotropic): eref & ot goft feemadt & Twme gl
gl

ARl (Homogeneous): Tard & o1 g foig R T84
gid &l

fawHt (Heterogeneous): ward & Tor Uas foig @ &R
foig TR Feeta B &l

Answer C

Solution

In the theory of curved beams, the basic
assumptions include:

The material is homogeneous and isotropic.

The material obeys Hooke's law within the
elastic limit.

The cross-section has an axis of symmetry in the
plane of bending.

Young’s modulus is assumed to be the same in
tension and compression.

hes S hl R H, 3fe Araag 3 &

HARTS Y ST 3R MeHigiite 81

HARTS 3enieas faffie & sier ger o aH ol AFaT 21
hig-ae H & & wi | A @ gferra glar g1

T BT ATged 2 3R I H Teh ST H1AT ST 81
Answer C

Solution

Volumetric strain is the sum of the linear strains
in three mutually perpendicular directions.
iAo G, Y- & siaad A el & R g
T INT giaT 8

g, =& +E+E,

If the linear strain is the same in all three
directions,

TR R € diAf feemait # gap S g,

g, =8,=€,=¢

Therefore,

g, =&+e+te

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

49.

e,=3¢
Hence, the volumetric strain is three times the
linear strain.

aferg, smaa fagpfa 3 fagpfer <t = T+t g¥eft 21
Answer D
Solution

w/unit

For a propped cantilever beam carrying a UDL w
over the entire span L:

T &91g L TR UDL (w) aret Uit dhfeetar i & forg:
Let the reaction at the propped end be Re.

A ST foh wgry fow e faR ur ufafshar Rs &1

For compatibility, deflection at the propped end
must be zero.

FAfffE & fag, div aret R = Rt @ g

3TN
Deflection at free end of a cantilever due to UDL:
B wl}
" 8EI
, : . R,
Deflection due to upward reaction Rg: 8, = 2H
4 3
Equating both: wh _R,L
8EI 3EI
Therefore,
RB:EWL
8

Taking moments about the fixed end A:

M, +R,L— wL(%) =0

Substituting RB:%wL
2 2
M, = wL™  3wL
2 8

wl?
8
the magnitude of fixed-end bending

M, =

hus,
moment is

wl?
M, =—2
Comparing with

2
MA=WL

we get
x=8
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50. Answer C M:E

Solution R

For a simply supported beam carrying a central For a rectangular section, I:b_t3

point load W, maximum bending moment is 12

e et s ot 3 g ot dger dfge dis WA T 8, Given,

ﬁma@ﬂm% b=120mm ,t=10mm

M- WL I= 1201(—10)3 =10,000mm*

51.

52.

From the bending equation,
°"Z
For a solid circular section,
7D’
32
At the limiting bending stress, M =cxZ

7=

Therefore,

WL 7D°?
—=0

4 32

Solving for W
3
Weo nD
8L

For the same material, o is constant. Hence,

3
WocD—
L

Answer C

Solution

The relation between power,
2nNT

torque and

rotational speed is: P =

P =5000W
N =200rpm

Therefore, T =26OP

T
Substituting the values:
_60x5000
 27x 200
300000
1256.64
T ~238.73N-m
Answer B
Solution
For a beam subjected to pure bending
M E
1 R
Therefore,

53.

54,
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E=2x10°N/mm’
R =10m =10,000mm
(10,000

Therefore, M =(2x10°)x——>=2x10’N -mm
10,000

Answer D
Solution
Given,
Cross-sectional area
far g,
STV I T ST
A=4+12 = 4 x 10000 = 40000 a7f T+,
Load-bearing
T&T YA Tl UR
W =20 &7 = 20x1000 = 20000 f
Maximum shear stress of the section-
QUS I SAfYhdH IU0T Hfded-
'
max = 5
j == 3x200000
T 2% 40000

T, =0.75kg / cm®

Answer A

Solution

For a uniformly tapering circular bar, extension is

_ 4PL

acmal_m

Here,

d;=2D, d»=D

Therefore,

5 - 4PL _ 2PL
*w 7Ex2DxD  nED?

)

Now, average diameter is

~d,+d,
2D+D 3D
dav = =4
& 2 2
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55.

56.

If the bar is treated as having a uniform average
_PL_ 4PL
"¢ AE rnEd’,,

4PL _ 16PL
2 9nED?
nE(?j T

diameter, &

Percentage error:

8actual_ 6av
% Error = ———=% %100

actual

2PL  16PL

— TCED22P%TEED2 x 100
nED?

, 16

-— 9 4100
2

-1 100
9

% Error=11.11%

Answer A
Solution:
A : Volumetric strain

AV _(GX+G +GZ)
T e

=%(1—2M)

B : Strain energy per unit volume
2

p

1 .
= E stress x strain = =—

2E
C: E=3K(1-2u)

E

—=3(1-2

< =3(1-2m)
D: E=ZG(1+u)

E

—=2(1

o =2(1+n)
Answer B
Solution

Strain represents the deformation of a material
relative to its original dimension:

T (repfar) foneht ueref 3 Iue ot SR & arder faesyor
@l gfar &

AL

L

Since it is a ratio of two lengths, strain is

€

dimensionless and has no unit.
Stress is defined as the internal resisting force
per unit area:

57.
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<feh 78 @) cieTea o1 erguTd 8, gy R (Rpfa) Fr g
ferm a1 gehTs gl il 81
QY (ufdser) H Ul 3T Sthel R o ATt 3ridReh
gfaRieres o & ¥ § aRIfSa fohar Sirdm 8:
P
°7A
Hence, stress is a derived quantity and has the
unit:
gqfeiy, Ufde (stress) Tah Hea— iy & 3R SHhI 313
&
N /m?=Pa
Thus, Assertion (A) is true and Reason (R) is also
true.
However, the fact that strain is dimensionless
while stress has a unit does not explain why strain
is a fundamental material behaviour and stress is
a derived concept. Having or not having a unit is
not the criterion for deciding whether a concept
is fundamental or derived.
Therefore,
Both A and R are true, but R is not the correct ex
planation of A
39 UGR, H (A) Tl § 3R ror (R) ot wet &1
gTciiieh, Tg a2 foh B (strain) &Y &g gTE (unit) =gl
gicht STaIfch W (stress) & 31 gidl &, g el adrdT foh
W Yok Hifeler Ug1Yf SAagR 1 g 3R €9 U gaa—
(derived) QRO T g | 1S I BT AT A §FT I 9T
Y T ATUGE T8l & foh hlg SAYRUN Hifereh ¢ a1 Fa—|
3qfrg, A 3R R gH1 98! 8, Afdh R, A &t 9! e =gt
gl
Answer A
Solution
A. Fatigue - 2
Fatigue refers to the reduction in resistance
or eventual failure of a material due to
repeated or fluctuating/reversed stresses.
B. Creep - 1
Creep is the time-dependent deformation of
a material under a sustained or constant
load.
C. Plasticity - 4
Plasticity is the ability of a material to
undergo permanent deformation without
failure. In the plastic range, considerable
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58.

deformation can occur without a
corresponding increase in stress.

D. Endurance Limit - 3
The endurance limit is the stress level below
which a material can withstand a very large
number of repeated stress cycles without
fatigue failure.

A. (Fatigue) - 2
YhM Pl Jddd § IR-§R IT dgodd/Ided I d
(stress) & sRur frddt AR Hr ufeRieaes &mar
T HH T AT fcd: ITHT Thel gt ST

B. g (Creep) - 1
i 1 AdeE & AR a7 fRR i€ & dgd Adikad
o guy & 91U g arer fa=uvr (deformation)|

C. wIfRf¥ (Plasticity) - 4
IR #éIRae &l a8 & g fSad ag fomr thet
g7 Wit ¥u ¥ faefa (deform) g dehat &1
e &1 H, ara | AT fohelt @ agiadt & oft
T fa==ToT gt TerdT 81

D. deaRd faffe (Endurance Limit) - 3
TsuiRy foifie ag ama @R § Saa 2 &8 aédikaa
R h HRUT thel §Y foHT TR-TR §H aTet I1d shi
(stress cycles) & Igd ISt HEAT Sl il ThdT B

Answer C

Solution

A. Isotropic - 3
An isotropic material has identical properties
in all directions.

B. Homogeneous - 4
A homogeneous
properties at every point throughout its

material has similar
volume.
C. Viscoelastic - 1
Viscoelastic materials exhibit both viscous
Therefore, their
stress-strain response is time-dependent.
D. Brittle - 2
A brittle material undergoes negligible or

and elastic behaviour.

practically no plastic deformation before
fracture; hence it is associated with no
significant plastic zone.

A. 3mgEieiue (Isotropic) — 3
g AERTe & qor aoft feement & wa S
gid g1

B. gWif<ad (Homogeneous) - 4

59.

60.
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gt ag 7RI & 70T I9 QR dieyd | g3 S8
Tah oY gid &

C. fawpigenf@as (Viscoelastic) - 1
faepigafes aéiRad fawrg ofik sannfees, gHi kg
P TR fe@rd g1 gafery, 3 €¥9-¥ Reatw
g R 3R R 8|

D. fsea (Brittle) - 2
foiee 7éiRTe 7 ge ¥ Uget 9gd A T T A
TRTER WTeeh [SWIARM §idT §; 39T 399 g @™

WfRe S 781 il 3
Answer D
Solution
Material/ Tmft Modulus of
Elasticity E
(kN/mm?2 or GPa)/
SAfRfAE 1 ATUiR
E (kN/mm?2 a1 GPa)
Aluminium (pure)/ | 70
gegHi=a (3)
Aluminium 70-79
Alloy/Teafafram fas arg
Brass/ diaa 96-110
Bronze/ @idr 96-120
Cast Iron/ @ dtgr 83-170
Concrete (compression)/ | 18-30
chehle (HdteH)
Copper (Pure)/ disT (%) | 110-120
Rubber/ &g 0.0007-0.004
Steel/ s@Td 190-210
Wrought iron/ @igr 190
Answer C
Solution

In the usual analysis of impact loading on beams,
the following assumptions are made:

The falling weight remains in contact with the
beam after impact.

No energy is lost during impact.

The deflected shape under dynamic loading is
assumed to be the same as that under an
equivalent static loading.

The beam material is assumed to behave linearly
elastic, i.e. it obeys Hooke's law.

Therefore, the statement

“The beam is linearly non-elastic”

is NOT an assumption of impact loading.
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61.

62.

#H R 3 AfST & G fasswor 8, 3 JrgaTd J
STt 8:
e & 91G FIRAT gor awi i\ o Tudh & &1 Tgar &
S & R SIS Fofl I8 7ol il
ST AMST oh Igd SH I ST §ITT AR
(deflected shape) 39T & AT SITdT & ST foh It &
TRTeR e AT & Igd giar gl
i &1 ARG AERAT Sellfeen eagR e g, At
g g & a5 (Hooke's law) &1 UTer= &heaT 81
3HfoIY, I8 YA “aH Si-oRe A-3oTed 8"
FHige AT it i w8
Answer A
Solution
Engineering strain is/ ZSifafiT €4 8:

LO
1. During Extension/fa=rR & kM=
Initial length:
Lo=2 cm
The element is extended to twice its initial length:
gfcc ol IGHT YIATCT ceTs § SAT ST STl &
L=2Lo =4 cm

e =4—_2:1

extension 2

extension 1

2. During Compression/&®IRM & &R
For the compression process, the starting length

e

is now 4 cm, and it is compressed back to 2 cm./
M TR & Ay, el ders 3e 4 cm € R 38
TETERE aTad 2 cm R e S g1
Hence,
Lo=4 cm ,L=2 cm
Therefore,

2-4

€ compression 4

z= -0.5

compression 4

e

€extension= 1

Answer D

,€compression=—0.5

Solution:

Modulus of toughness is a measure of the ability
of a material to absorb energy per unit volume up
to the point of fracture.

63.

64.
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gear A (Modulus of Toughness) frdt Taref &t
thereR (geRt) & foig deh Ui 3epts SmaaH Sott gt
T Y T T AT B
Resilience / URY a1l SrGMYOT &THdT
This is the capacity of a material to absorb energy
when it is deformed elastically and then, upon
unloading, to have this energy recovered. It is the
area under the load-deflection curve within the
elastic limit.
dSifw=g (Resilience) foret geref &Y ag emar & g
GRT I8 URY ¥U & fAghd g1 W It srasifia sear &
JUT R T TR I Hoff hl G: TTed o oidT 8 | T TARY
1 o ftaR wR-faghy (Load-Deflection) ash & i @t
STt giaT 8
Modulus of Resilience / TTIdT $oif ATYich
This is the maximum amount of strain energy a
material can absorb per unit volume without
permanent deformation.
AT SHeit A4t (Modulus of Resilience) faefa
Sott i gg Afderad A & O is et @Rt fafa
I gy fomm ufdl 3ents Smaa Sraenfld o dahd 81
Answer A
Solution
Relation between Young's modulus E, modulus of
rigidity G, and Poisson'’s ratio p
E=2G(1+p)
E =3K(1-2n)
G=K
2G(1+p) =3G(1-2p)
2(1+p)=3(1-2p)
2+2u=3-6p
8u=1

1
r
Answer D
Solution
According to Saint-Venant's Principle, near the
points where a concentrated load is applied, the
stress distribution is non-uniform.
However, at a sufficient distance away from the
points of load application, the local effects of
concentrated loading disappear and the stress
becomes approximately uniformly distributed
over the cross-section.

Then, o= E
A
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65.

66.

Thus, uniform longitudinal stress occurs at

sections reasonably away from both ends.
Fe-Fe & Rigia & IaR, e s oS (T & e
WR Hied WR) T ST 8, Iqd M- & gt R
VY o1 fAaRor UeHaHH T8 gie 8 |
ETeiiTeh, et o aTet Rigall @ T ¥ o1 W, dheidde
AT A1 TR g9Tg WeH 81 SITaT § 3R R shig-gaR™
R AT Thga ¥9 T faaRkd gt sirar g1
GEl GZB

A
@ vER, A R & Fh @ ae Rt ® geram
seed ufdea (uniform longitudinal stress) I@=
gl &l
Answer D
Solution:

A[ 2 12

M, =0
= WXl—RXézO

= R=2W
Answer D
Solution:
Statement 1 — Point of Contraflexure: Correct
At the point of contraflexure, bending moment
changes its sign from positive to negative or vice
versa. Therefore,
PigTHIRR e W, 3fET Hide ST argd Ui &
AT a1 5Tt IeeT T T &1 3G,
M=0
Statement 2 — Point of Maximum Shear Force:
Correct
The relation between shear force and bending
moment is:
FHYF 2 — AfhdH R B (shear force) & faig; gt
fAR wI SRR dfSn Aie & st ¥ey 39 UaR &
y-iM

dx
A point of maximum shear force can also have
zero bending moment; for example, at a simply
supported loading
conditions, M=0 while shear force may be

end under common

67.

-0 15 -
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maximum. Since the question says “can be”,
statement 2 is possible.
Sifrehere R e Tt fiig TR AR wie 3w ot & aeha
&; Jareur & fog, g e fRafeat d v Rvgedt
guide R wR, M=0 gIdT & Safch FRR Wi sifderan g
Hohdl & | Jfh GaTeT & " TohdT 8" el 7T 8, THfIY hUH
2 §9a g
Statement 3 — Point of Inflection: Correct
From the elastic curve equation,
HY 3 — Tl T SUIG: ol
SATCh hd S 9,
M_dy
El d’x
At a point of inflection, curvature changes sign.
Therefore, for constant finite EI,
UG Ulse WR, ThadR ol T3 d&d SIdl gl 3fely,
i~ c BigAEe El & forg,
M=0
Hence, statement 3 is correct.
S4felg, Sy 3 Tl B
Answer B
Solution
For a cantilever beam carrying a UDL over the
entire span:
@ efeTé TR UDL (aRiisfelt Rigegts ie) aet e
& o forg:
Slope at free end:/ g R W &M
wl?
" 6EI
Deflection at free end:/ g=h R W fagu:
wlL!
T SEI
Dividing deflection by slope:/ f&uieM &l g &
[T AT
wL!
S_ 8EI
0 wl’
6EI
8 3L
0 4
Therefore,
LB
36
Given:
6 =15mm,0=0.02
L_4x15 60

= =——=1000mm L=1.0m
3x0.02 0.06
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68. Answer D For a rectangular section cut from a circular
Solution section as shown in figure, the section modulus is

69.

70.

The Principle of Superposition states that the
total response (displacements or stresses) at a
point in a structure subjected to multiple external
loads is the algebraic sum of the responses
caused by each load acting independently.

For this principle to be valid, two critical
conditions must be satisfied:

Linear Elastic Material: The material must
behave in a linear elastic manner (obeying
Hooke's Law). Statement 2 is incorrect because it
mentions non-linear behavior.

Small Deformations: The geometry of the
structure must not change significantly under
loading (Geometric Linearity). Statement 3 is
correct.

SregRIuoT a1 f&gid (Principle of Superposition) I8
T & o g St RT3 srefi forelt T A faneft foig
R Pl g9@ (S8 e ar ufded), ude ¥R gR
S-S Iq~T YUTal & TN & sSRIeR gidT g1 (Y= 1
SR

39 Rigia & an an & oy & g a1 srasas &

IR Uy &agR (Linear Elastic Behavior): ueref
! AP TARY HagR AT 91T (gh o o &1 ure
AT TTRY) | AT 2 TTeld & ik a8 I 3@ (non-
linear) SaagR &Y I1d &t 8l

&g faRemg= (Small Deformations): ¥R eRTH TR a1
& sarfafa (geometry) # @is Agayul uRad= gl g
13T | Y= 3 TGl 8

Answer B

Solution:

w=4kN/m=W
_sw¢et
17 384 El

_PE
27 48El

If5,=23,

PP’ 2x5WI*
48E1  384EIl

10WI  10x4x4
8 8
P =20kN

Answer B

Then

P=

Solution:

71.

72.
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Star o o F Ramar man 8, Teh MeAterR Q= & @i Y
IMIdThR I & fU, Yo AU &

X

For max Z, d—Z =0
dx

= d?*-3x*=0
- x=d

NG
y:

3
d? _d_2 :@
RN
Ratio of breadth to depth=

Answer D

Solution:
B
b

BD? —bd?
6D
Answer B

Solution:

j/\/\/\éwr\n/\/\/\
j [=3m

Maximum bending moment =

wi?
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_4x3x3 (Stiffness), S di-dd
2 (Stiffness)_ -4
=18kN /m \ \
. : d, d, -
Maximum bending stress sl iy ..(ii)
Given ’ ’
2 2 2 2
b =100 mm _ (ded)(di-d) _drear
d: d:
d =200 mm s s
_(Mj M So, we can say stiffness of hollow shaft is greater
°T\z)7 (bd® /6) than solid shaft.
_18x10°N / mm wﬁgnaﬁméﬁa@@ﬁimaﬁmm
100 2007 M F S FH 81
6 76.  Answer A
— 27 MPa Solution:
Brittle material fails in tension
73.  Answer C . .
Solution: TR Uer 919 # fathel gt ST 8|
olution: ~
For a given section SF is constant for given ]
loading. N N B B
Hence shear stress will not vary with the shear
force at the section. Taking element at the surface of shaft
74.  Answer C MIFE i Tdg TR Teh Ylerde o
Solution: T
Power = Torque x Anglar velocity _—
P TN, L,
P, T,27N, 2
75.  Answer C 45°
Solution: C
r
______ From the axis failure is taking place at an angle of
d 45° in clockwise direction.
______ QfRTE ¥ Fticharget G & 45° & hivr IR thferR gt <@l
gl
They have same weight 77. Answer D
= Area of x-section will be same for the two Solution:

shaft
nd? n(df —d;)
= .
4 4
d2=d’-d; (i)

From (i) we can say that dq > ds
For stiffness

GJ

Stiffness = —
L

(Stiffness), .
(Stiffness) .

For same material and length
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Cast iron is brittle material so it will fail due to
tensile stress. In case of torsion, tensile stress is
maximum at an angle of 45° to the axis of the
specimen, so failure surface will be in helicoidal
shape at 45° to the axis of specimen.

FRE IARRA Yah WTR (brittle) #diRkaer g, safaq g8
TS LW & HRUT g2 ST R & A H, Tige
Tg WA & TR @ 45° & AT R o Fa1ET T
2, gafeIy geat arel gag WRAT & iR § 45° W
gforiged omeR # gt
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Tension

«—+—Failure surface
45° I I

~ .
Compression

r L N

78.  Answer B Degree of static indeterminacy,
Solution: W aifruffar 1 AR
D, =3C-R'
Where,
C = No. of cuts required to make tree like
‘ structure
R’ = No. of reactions applied to make all joints
P my rigid
Omin = X777 C = U ST RFR J M o folg ST e oht T
cjmin =O '
o P _ Pe(15d/2) Cfs' 2:62 -
5 2 T . 5= - =
M a{(l'Sd)4 _d4} 81. Answer A
13 Solution:
€= Ed Total degree of static indeterminacy in truss
Alternative <0 d Rfew Affgdar i go aife
For hollow circular column Dg =m+r-2;
d2+D2 d2+(1.5)2 13d Where
Cmax T TG T T gx15d 48 m = No. of members = 20
79. Answer C r = No. of reactions =4
Solution: j = No. of joints = 10
For no tension m = T &l Tw=T = 20
P My, .r=uﬁ1§7msﬁaﬁm@n=4
A 1 j = Sitgl &t d@=@ar = 10
W _We.(Dl/Z)>0 D, =20+4-2x10
T (N2 2 T 4 . -
Z(Dl _DZ) 674(D1 _DZ) 82 Answ_e‘rlC
- eD, - L Solution:
4 4 2 2
Q(D1 _D2) Z(Dl _DZ) The ratio of lateral strain to longitudinal strain is
(D2 _Dz) known as Poisson’s ratio ().
e<i—— Lateral Strain
8D, __

Longitudinal Strain
80. AnswerB

. The negative sign indicates that lateral strain and
Solution:

longitudinal strain are generally in opposite
directions.
For common engineering materials, Poisson’s

ratio generally lies between:
0<u<05
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83.

84.

85.

gy fagpfd (Lateral Strain) ok orgeed faepfa
(Longitudinal Strain) & 3UTd ! Uigad U
(Poisson’s Ratio) &gd &1

Lateral Strain

- Longitudinal Strain
FUTcHe foig I8 &idT 8 foh uref faspfar ofik srgéed faepfar
gEad: faudia feame # gidt 81
AT

0<p<05
& g giar gl
Answer B
Solution:

Bulk modulus (K) is defined as the ratio of normal
(hydrostatic) stress to the
volumetric strain.
Jooh Areger (K) &l Aid (EEgeies) ¥ ok a9
G dicgafess ¥ & IuTd & &0 d gRwa far
iG]
Normal Stress

corresponding

~ Volumetric Strain
or,

K= P where:
&€

v

p=Hydrostatic/normal stress ¢, = Volumetric

strain
p = EESReH/TmmT ufdead ¢, = Sga-t fagpfd
Answer A

Solution:
20

100 | 100 |

T, fx,

+
C XM = 0 (due to pin support)

20x200+R, x100=0
— R, =-40kN ie.

downwards.

40 kN

Answer B

Solution

Toughness is the ability of a material to absorb
energy and undergo deformation before fracture
or rupture.

86.

87.
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It is represented by the total area under the
stress-strain curve up to the fracture point.
Toughness = Energy absorbed per unit volume
up to fracture

A material having high toughness can absorb a
large amount of energy before breaking.

THAY (toughness) freh 7éRaer 6 ag emar & g
dg ¢< U1 Thed ¥ Ugel UASH IRG TehdT g 3R ITH
fShIdRM (31ThPR § dgaTd) g GehdlT g1

34 WY-W9 &d (stress-strain curve) # thaar Uise deh
& et YR @ famar ST 81

T = fharR g1 ok U gfte ateg iRt € Tt
SIGT THAY aTelT AR et & Ugel hith! AT H GASIT
kg Fehal B

Answer C

Solution

For an isotropic material, the elastic constants are
(E, G, p and K).

Isotropic material properties are independent of
direction.  Such
independent elastic constants.

The two independent elastic constants can be
taken as Young's modulus (E) and Poisson'’s ratio

().

materials have only 2

Material No. of | No. of total
independent elastic
elastic constant | constant

Isotropic 2 (Eand p) 4

Orthotropic 9 12

Anisotropic or | 21 0

Non-isotropic

Answer B
Solution:
A =25 mm?
4 /
e Z

Change in temperature,

YA H deard

At =50°C

E, =02 MN/mm?=02x10° N / mm?

O =0.000012 per°C=12x10" per °C

Restricted deformation due to temperature
change

JIHA H S5ed h HROT HfA faedor = LaAt
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88.

89.

90.

91.

This restricted deformation results in thermal
stresses.

39 HifAq faeqor & sRor ardty fdeer 30— gid 8|
Letitbe o

LocAtzg
E
= L><12><10’6><50=L;66
0.2x10
= o6=120N/mm?’
Answer C
Solution:

Load=StresstimesxArea of cross-section

. . T
For a circular wire, A = Zdz

1960 =100 xgdz

g _ 19604
1007

d? ~24.96mm

d~5mm

Answer D

Solution:

We have E=2N ... (i)

But, E=2N(1+p) ..(ii)

Here, N = Modulus of rigidity, u = Poisson’s ratio
Equating (i) and (ii), we get

n=0
Also,

K=
3

Answer A

E=3K(1-2y)

Solution:

A. Ductility / a=a1-3. Material can be drawn out
into wires without necking down./ ueref @t ari
& = S gepar g1

B. Brittleness / ¥Rdr-4. Material fails suddenly
without warning./ uaref fa=r fhdt qd <aret &
ST fathel g1 STTAT 81

C. Toughness [ @¥aar-1. Material can withstand
heavy shock loads./ g&ref R} 3TTETd R &l T8
R ehdl 8l

D. Malleability / smaraasf-aar -2. Material can be
hammered into sheets without rupture./
e ot fomT g¢ guie @ diear arext | ager S
GRhdT 8|

Answer C

92.

93.
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Solution

Creep is the time-dependent deformation of a
material subjected to a constant stress.

Creep rate is strongly dependent on
temperature. At constant stress,
temperature increases, atomic mobility increases

when

and deformation occurs more rapidly.

'’ (Creep) fordt Adiaer & IR €9 (stress) &
RO HY & I g1 araT fSwiHRM (deformation) 1
oh1T chl &R ATOHT TR gd SaTaT (3R &t g1 TRTaR €4
$ A d, S auEE Fear g, @ vefe aifaferd
(atomic mobility) e & S fSwiAM dstt @ glar 81
Therefore,

Temperature T = Creep Rate T

Correct Answer: (c) Increase in creep rate

faa ufdee ® auaE ded & uward # creep
deformation dsft @ gidT 8, 4fIT creep rate gt g1
Answer D

Solution
10 kN/m

VISKN

i 1 -15

Total UDL on the beam:

W=wL

W=10%3=30 kN

Due to symmetry, support reactions are equal

RA=RB=%=151<N

At mid-span: x= % =1.5m

Shear force at mid-span:

V=R, -wx

V =15-(10x1.5)

V=15-15=0

Therefore,

V=0

Answer D

Solution

The fundamental relationship between shear
force V and bending moment M is:
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Vo dM y 15 kN/m
dx AZ B
Since bending moment is constant over the given M He—25m———H
A
length, ’ ) , 4‘.
M= constant M, / :.
Therefore, am =0
dx ZMA =0 +)
Hence,
V=0 For a cantilever beam carrying a UDL over the
So the shear force throughout this segment is: entire span, the bending moment at the fixed end
2
V=0 is: M= wL
94. Answer B )
. Given:
Solution
w=15kN/m
25 kN 30 kN/m L=2.5m
C 15(2.5)*
Al i B Therefore, M=—""2
} |
§<—0.5 m T 1.5m ,E/ Mo 15x6.25
: | | 2
' ' ' 93.75
v M=—"r
s O ) SEP 2
i i 70 M = 46.875kN —mn
I I 97. Answer D
(SF)a-c=-25kN Solution
(SF)e-5=-25-30xx The differential equation of the elastic curve is:
0<x<1.5 &y
(SF)g=-25-30x 1.5=- 70 kN R 1
95. A B
nsw.er . o | &y dM
Solution Differentiating with respect to (x): EI—5=—
dx’  dx
e L »
f = We know that: V=d—M
: a , a : dx
where (V) is the shear force.
' ; AN \ | 3
: : ; , d
\/ \/BMD Therefore, EI—Z =V
: : \ dx
To ensure the hogging bending moment at two 98.  Answer B
. . . Solution
points of suspension of a pile of length equals the
. . 5kg/m
sagging moment at its centre,
L-2a NVWWVWV\(‘W}
aq=L"23 A[\\_\ s B
22 Teeeo_2m_ 2
(z57)
2+2\2
L3
=0.207L End Slope = 0, —0, = WL _5x8 _ 5
24FI 24EI 3EI
96. Answer C 99, Answer D
Solution

Solution
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W 101. Answer C
Solution
For a beam of uniform strength, maximum
e L > bending stress remains constant ¢ = %
W 2
l For a rectangular section: Z=
]
: _6M
L | 1“ Therefore, o= 7
- S — . : : .
| L Since the beam is of uniform strength:
s _wL?
mx) T A8E[
. . M
As per given in question Also, width b is constant. Hence, Fil constant
dmax, =dmax, Therefore, d*> «M
5wl B WL’ d oc M
4E1  48EI .
?/3 5 8 Thus, the depth varies as the square root of
Wsz bending moment.
100. Answer C 102. Answer B
Solution Solution
Flexural rigidlty = E.L. For a simply supported beam carrying UDL over
Beam -1 . . 5wL'
the entire span: 9§, =
b 384FI
- - For both beams:
w = same
N———a;— ——————————— - % L = same
E = same material, hence same
¥ Therefore, 8, oc%
Beam -2 For the same cross-sectional area, an I-section
generally places more material away from the
« b > neutral axis, giving a larger moment of inertia I
‘ than a comparable rectangular section.
N-——zzf_ __________ ---A Hence' II > Irectangular
I Therefore, §, < O ectangular

Ina = M.O.I. about neutral axis

3
(Ina) for beam - 1= bd”
12
3 3
(Ina) for Beam - 2 = b.(2d)” _ bd
12 12

Since, material is same for both the beams.

E-value for both beam will be same

E(bd3 j
(EI), 12 1

A

12

103.

Thus, the I-section beam has less maximum
deflection.

Answer C

Solution

Initially, the shaft can safely transmit a pure
torque:

Te=5 kN-m

When both bending moment M and torque T act
simultaneously, the equivalent twisting moment
is T =+vM?+T?

Given:

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur Call Us : 9462447676, 9828747676




Solution

T

max

For a solid circular shaft: %:

R
where,
- nd* R d
32 2
16T
max — e
Given:

T =8kN-m =8x10°N-mm d=100 mm
Substituting:
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Te=5 kN-m . = 16(8x10°%) _ 128x10°
and ™ n(100)° nx10°
T=4 kN-m 128 5
Therefore, 5=+M?+4? Fr TN/mm
Squaring both sides: 25=M?* +16 106. Answer C
M2 =9 Solution
M=3 kN-m Solution
104. Answer C Effective length is:
Solution Le=K L
Statement A is correct. where L, is the actual length.
For combined bending moment M and torque T, For both ends fixed:
equivalent bending moment is: K=0.5
It produces the same maximum normal stress as Given effective length:
the major principal stress produced by combined L=0.5 L
bending and torsion. Therefore,
Statement B is also correct. La=2L
Equivalent torque or equivalent twisting moment When one end is fixed and the other is hinged:
is: K= = ~0.707
T, =VM? + T? 2 ,
. Hence, new effective length: L, =0.707L,
It produces the same maximum shear stress as
that produced by the combined action of bending Substituting (Ly=2L)
. L, =0.707(2L)
and torsion.
Seite AT 21 L, =1.414L
Harge ST A M ok 2k T & g, sfddere afd 107. Answer B
e g Solution
7g I & AR At B9 a1 et & A dergs Second moment of area (Area Moment of Inertia)
IR o el @ BT 81 arer sk BT 2 g 2| is defined as: 1= [y’dA
Wede B+t Tt 81 y> - mm’
gfardeie 2idh ar sfarddie <fafed alde &: dA — mm?
T, =VM* +T? [1]=mm? xmm?
g 31 a1 AferA R g dar &ear ¢ i df S sik [1]=mm*
T & haree R 4 der giar 21 108. Answer D
105. Answer A Solution

For a perfect plane truss, the condition is; B+R= 2J

B=4, R=3, J=4

B+R=4+3=7

2)=2 (4) =8

B+R<2)

7<8

When

B+R <2

the truss has insufficient members/ restraints
and is unstable.
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109.

110.

111.

Alternatively, degree of static indeterminacy:

Ds= B+R-2]

Ds= 4+3-8=-1

The negative value indicates one degree of
instability.

Answer D

Solution

For the stability of a structure, equilibrium
conditions must be satisfied concurrently at all
the joints of the structure.

Given:

Total number of joints=10

Therefore, the minimum number of joints at
which  equilibrium  equations
concurrently satisfied is:10
Answer D

Solution

must  be

Elongation of a bar under axial load is: 8l :%

Since P, L, and A are the same for both bars:
§loc L
E

Therefore, &=§
3, E,

Given: E— =25
E
Hence, —=%=

Therefore, 2—1 =04

Answer B

Solution

A. Coplanar forces - 3. Coplanar forces are
forces whose lines of action lie in the same
plane.

B. Collinear forces - 1. Collinear forces are
forces whose lines of action lie along the
same straight line.

C. Concurrent forces - 2. Concurrent forces
are forces whose lines of action intersect at a
common point

A.  PIER BN (Th gl df J & aTet §e) - 3. PIwrR
Thid d 9 gid & fSieht fehar-3ard (lines of action)
Qeh g1 et | gidit 81
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112.

113.

B. IR Y (T gt @ & & dret §a) - 1.
IR B 3 51 gid § fSeht fonar-3ard uen &
Hieft Tar 7 gidt g1

C. Hhe B (Yo g fig R fem ared s:«1) -~ 2.
THTehc ThiYl d ScT BId & feiTchl fehalT-ETd Ueh &l feig
R fAerdt 81

Answer A

Solution

For a couple: > F=0

Hence, statement (b) is correct

The moment of a couple is independent of the
point about which moments are taken: M=F x d
Also, multiple coplanar couples can be replaced
by a resultant couple M, =>'M

And a couple can be balanced only by an equal
and opposite couple, not by a single force.

The problem is with statement (a). A couple has
no resultant force; it has only a resultant moment
(couple moment). Therefore, saying that the
moment is equal to the “resultant of the couple
itself” is not a correct characteristic as worded.

&Y (couple) & fag: Y F=0
g4ferg, ®ede (b) @t 31

U T g 3T Ulse I Wa gidT & oI IRl 3R Aide
forn ST g: M=Fxd

M, =D M3 &, 3 hietR (b 81 i J ) shued

&l Teh ReTeee U T F&oT ST TehdT B

3R Teh U i Shael T SRR R fauda soat @ &
i forar 1T Tepar g, 7 s fohedt vap i 91

quET Wedce (a) & TGTU &1 U ohl hig Roleec hiY Tal
gIdT; YT hael Yah Refede Hide (dhuer AiHe) gl 81
g, o9 aXg ¥ o1 T 8, 39 e & gat faviwar g1 81
Answer A

Solution

From bending equation:

M
o=—

Z
where:

o = Bending stress

M = Bending moment

Z = Section modulus

For the same bending moment: Z{=c "1
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114.

115.
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Therefore, if section modulus is small, bending
stress will be more.

Answer C

Solution

A circular shaft is subjected to pure torsion.
Consider a small element at the surface of the
shaft.

At the surface, the stress state contains shear
stresses in the tangential-axial plane, while the
stress components involving the radial direction
are zero. Hence it can be treated as a plane stress
condition.

Also, in Saint-Venant torsion of a circular shaft,
out-of-plane strain
components are zero, so the surface element can

the relevant normal
also satisfy the plane strain description.
Thus, for this standard Strength of Materials
question, the shaft surface under pure torsion
represents: Both plane stress as well as plane
strain condition

U TAhR *MFE 0 AR 2R (pure torsion) &Rl
SITAT €1 ATFE &Y Idg R U B¢ 9 W (element) TR
fraR &3

gdg R, ¥9 @ RAfd § FofRma-gfRma =
(tangential-axial plane) & fRR W (shear
stresses) gid &, STafch S &M ¥ T[S LA HhuHe g
gid &1 3afoIg 38 Wi R i {711 577 ket 21

Uy gl, MAThR AU & Je-aHe iR (Saint-Venant
torsion) H, Hefdd 3TIe-HTth-TiH Aldd ¥ dHuHe A
g1 €, 3ufoy Tag o fewan e R &t R ot oft g
R ehdl gl

@R 2 & dgd e Y Tag - T 3R @i B, g4t
ffaat l qeridt 81

Answer B

Solution

Percentage elongation and percentage reduction
in area are commonly used measures of the
ductility of a material.

gfard fawaror ok &sther # gfard et fonet waref i
T=gaT ot ATU o foly SR UR IUANRT fohy ST aTet ATUh
gl

Percentage elongation:

%Elongation = % x100

0

116.

117.

118.

-1 25 -

Percentage reduction in area:

%Reduction in Area =

Ao A x100
A

0
A more ductile material undergoes greater
plastic deformation before fracture and generally
shows greater elongation and reduction in area.
Geh e ol arft thaer @ ugal sifde winfees
fawTur & ot & i o IR R &7 F a1 g ok
! Rt 21
Answer A
Solution
The compression test is particularly useful for
brittle materials, such as cast iron, concrete, brick
and stone, because these materials are generally
much stronger in compression than in tension.
In a compression test, the specimen is subjected
to a gradually increasing compressive load to
determine its behavior and strength under
compression.
Among the given options, the property mainly
associated with this test is brittleness.
UL ¢ W dR IR AR (brittle) #éiRka, Si4 fh are
3R, Thehle, 3¢ 3R TeeR & forg Iuahit giar §, riifes 3
HERA M dR WR M T o1 | U H Shal sarar
AT Bid &1
U ¢k #, dudt iR eR-eR Sgar goim s dte ermar
ST & dTfch iR oh dgd SHh AIER R AT T T
ST ST Heh |
fag 71y faereut # &, 39 3% @ &= wU & St UIud WRd1
(brittleness) g1
Answer C
Solution
The ratio of maximum deflection 6max to the
span L of a beam is used as a measure of the
stiffness of the beam.
I & Aferad fRTIFM Smax 3R I @F (L) &
JJUTd T TEHAT i Y R ht /19 & g fomar
SIGIE]

ax

. )
Deflection-to-span ratio = ”‘T

A beam having greater stiffness undergoes less
deflection for a given loading condition

ferelt &g 7 wAifST & fRRAfG 4, Farer RwAw aredt o9
A fSureler glar 8|

Answer C
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Solution

A smooth roller support is one of the simplest
types of structural supports, used where free
movement along one direction must be allowed
while still providing vertical (or perpendicular)
support.

Characteristics of a roller support:

It can only push or pull perpendicular (normal) to
the surface on which it rolls — it offers a single
reaction force in that normal direction.

It cannot resist any force parallel to the plane of
motion (the rollers simply roll freely in that
direction), since by definition it's "smooth" —i.e.,
frictionless.

It cannot resist moment, since a roller allows free
rotation at that point.

So, a roller provides one reaction only — a force
acting normal to the surface/plane of motion. It
gives 1 degree of restraint (out of 3 possible in a
2D system: horizontal force,
moment).

force, vertical

This is different from:

A hinge/pin support, which resists forces in both
directions (parallel and normal) but not moment.
A fixed support, which resists both forces (in both
directions) and moment.

U KA1 der g7 (smooth roller support) d&&
TRA YR o GRa-cHe G § I Tah g, [orgent IuaiT
gt foman Sirar & STet ues feanm & oo wfay it srgafa 3
g, STdfch digad (a7 S1fieid) U= a1 G|

IR T hi [atvdamg:

g had I Idg o agad (normal) f&m & gt eranr ar
f&ama & Genar g, 9 IR 98 JgohdT & — I8 3I9 AfAele
fesm # dhaet uas &) ufaferar a1 2ar 21

g Tfd & del o IR (parallel) iRt «ff aret a1 ufaRiy
el R GehdT (AeR 3G e & WA ®U & e Id &),
gl

gg fordt smgof (moment) &1 ufoRty 78 = Fehar,
Hifh Aor 39 fig R T goiv &t srgafa 2 &1
39fay, AeR Shaet b & wfafehar uer &ar @ — nfa &
J1/Tdg & ddad ST e aTell Uah 91| 8 (2D Rew o
goqrfaa 3 7 &) 1 feult srerier dar 21

ug 319 fa=T 8

119.

120.
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a1/ @wda (hinge/pin support), Sit g1 feemar
(TR 3R cided) d gl a1 gfoRiY ehear § uig 3mgu
EOE T

@R 99 (fixed support), STt &< (ST fGemaft #) ofk
STt G et TRy el 81

Answer B

Solution

For shock/impact loading, the strain energy
2

stored in the baris: U :;—EXAL
Given: U =10kg-m =1000 kg-cm
Diameter:

d=50,mm =5,cm

Cross-sectional area:

A="qd=Z(57 =19.635cm?
4 4

Length:
L=250cm
Now,

2
()

2(2x 106)

Therefore,

o2 _ 1000(4x10%)
19.635x 250

c° ~ 814873

Hence,

6~902.7 kg / cm’

Correct Answer: (b)

Answer B

1000 = (19.635)(250)

Solution

A frame is an assemblage of a number of
members connected together to
support external loads while maintaining its
geometrical configuration.

structural

Its members may resist:

{Axial Force + Shear Force + Bending Moment}
Therefore, in the
question is called a Frame.

ThH hs TaraRel TGl ohT Teh g BT & St STg<l 9R aht
HERT & & g omud # S gid € SR |1y gt iUl
SO SR 91T [ad &

3% GG RT UfaRIY e Tohd! &

{QfRraeT i + IR N + §if$T e}

3aferg, Tare & 941V 7Y o i thH gl ST g

the structure described
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