Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: D103000201 Date: 22-05-2026
Subject Name: Basics of Applied Mechanics

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Define: centroid, center of gravity & axis of symmetry. 03
(1) carvar 2410 : AoiBog , o>cd Bog ial 2HRQ e 03
(b) Find centroid of T-section having flange size 300mm x 30mm and web size is 40 x 04
400mm.
(e1) T-section of) $QAo% 300mm x 30mm al A 40 x 400mm 8. d T—@SQICﬂqi AoiSoe OV
M.

(¢) State the classification of a force system and explain each type. 07
(8) ciaueidle yallser 531 210l €25 UsR AH¥IA), 0V

OR
(©)  Find centroid of section shown in a Figure — 1. 07

| 200mm |
I |
R= 100 mm
| N
400mm !
Figure-1
igure — 1 Hi £201Ad AsRUoig] A2AZ0% AU,

(s) Figure—1 fad AsAoig) AaZog M 0V
Q.2 (@) Two forces 46kN and 68kN both tensile are acting at an angle 60°. Find magnitude 03

and direction of the resultant force.
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(24) 46kN 2491 68kN oil WA12I6107 As0A1%61 2418 60° ofl YO EIdl B. ) 241 cid) oioilg] 03
uRenH ciogf HE ial [E=11 M4,

(b) State and explain parallelogram law of forces. 04
(@) cioMatl AaicR ol UGdSIRI (GrRIH U Vial AHA). 0w
(¢) Determine magnitude and direction of resultant force of force system shown in 07

Figure- 2.

25N
A
30N
20N
45° 30°
50°
35N
Figure - 2
(8) Figure- 2 3 e211Ad ciavidlotl Rl cing 2 2ial [E1 NN, 09
OR

(@) A 120 kN weight is suspended by two threads, as shown in the Figure-3. Determine 03
the tensile forces developed in each thread.

(241) Figure-3 #i €21l UHIG) 120 kNgj d%¥ol A €1312A) U3 desIAd B. dl 41 cidl 03
ER1AHI Geust ad viuIeIcia MY,

13 cm
(LS

Figure-3

(b) State triangle law of forces and polygon law of forces. 04

Page 2 of 5



Q.3

Q.4

(c1)
(©)
(s)
(a)
(1)
(b)

(o)

(c)

(s)

(@)

(1)

(b)

(1)

(c)

(s)

(a)
(1)
(b)
(1)

ofolloll [As]Clall (G141 AHal il GigSIClall (o1 Ul

State and explain lami’s theorem & also define free body diagram.
clloll AU Uil Aol AHMA] AT dg-HSd i1 R1Nal] ca1ul 241U,
State all types of stresses and explain any two stress.

€35 USRall M[AGiNall of13f @Yl Aal SIgURI & Uldein A3,

A steel bar 3 m long and 20 mm in diameter is subjected to a tensile load of 105 kN.
Determine the stress, strain, elongation produced in the bar and final length of the

bar. Take E=2x10° N/mm?

3 m dollg 20l 20 mm UIAall A[NA1 UR 105 kNof WAIRIGIN @13l B. dl A(A413]
Beus &g Uldoia, ([AsR, dotlgHi d] dUR) vial ildH dallg M. E=2x10°
N/mm? d.

A 200 mm square concrete column is reinforced with 4 mild steel bars of 20mm
diameter. This composite section is subjected to axial compressive load of SO0kN. If
modular ratio of steel to concrete is 15. Determine force resist by each material of the
section.

A 200 mm G1% 91011 YR Slosle sTaHHi Higfes 221 coll 20mm IR0l 4 4[]
oIV 8. 21 SUIRAIYE AH1SDE BUR 500kNofl A2l E1e1eiR didl 8. o 22ld 4ol
Slosleail HISfcR 2R 15 &1 dl AsAsiall €25 H[eRAA %RI AdId] HNof HE
M.

OR

Define thermal stress & strain and write equation to find thermal stress: (1) If ends
are not yield (2) ends are yielding.

diuHiel UAoi1 Aal [Ag(Aol] catvul 24141 d@ll oot [S24141 dIudIel Mldoia
MUYl HI2 ofl 42 AU: (1) BSI viddl ofl &1 (2) BSI URAdll &l .

Define strain energy. Explain the different types of loading on a body that result in
strain energy, with suitable examples.

[AsIR sRIQISdAl] caul 24141 240l UEIY UR G112 2A1UdIof]l ULa(Q) Gelsel A19)
AHq).

A square steel bar of size 50 mm x 50 mm and length 1 m is subjected to an axial
tensile force of 300 kN. What will be change in length, width, thickness and volume

of the bar. Take E=2x10° N/mm? and p = 0.25.

50 mm x 50 mm of| AHISOEalI 221d ARall AHIES 1 m & Hal doll UR 300 kN of
Al dieiciar dIdl 8. dl A dallef, uglnie, sl val seEHi Ad] 3SR

N4, E=2x10° N/mm? 2ial p = 0.25 dl.

Define: (1) Moment of Inertia (2) Section Modulus (3) Radius of gyration
RUIVI AL : (1) ¥Scd I (2) ASRAol HISAARA (3) ASUA 1S A10RIof
State and explain parallel axis theorem.

AHIAR 121 UAY AU Vol AHd].
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Q.5

(c)

(s)

(a)
(1)
(b)
(c1)
(©

(s)
(a)

(1)

(b)

(o1)
(c)

Calculate moment of inertia about centroidal x-x and y-y axes for the ISA 200 x 100
x 10 mm. keep longer leg vertical.

ISA 200 x 100 x 10 mm Js:Uciof] AAZodl 2181 x-x 2l y-y BUR H1doe 1S
gaiflaiol] a1e1dd] s2. dicll Aar QI 2jAul.

OR
Define : (1) Elasticity (2) Plasticity (3) Toughness
vl A (1) Refderusdl (2) vdiRed18] (3) esarl
Explain the classification of engineering materials according to physical properties.

cilfds dqritdioll 1R ool Hl2RAA ydlTsel A4,

Calculate moment of inertia of the shaded area about the AB axis as shown in Figure
R=45mm

A ————— ——=——28B
Figure -4

Figure — 4 #i £211dd As:Ual HI2 AB 12 U Hl1Ao2 21 olR1uIal] 21013 s31.

The maximum shear stress induced, in a 50mm ¢ solid circular shaft rotating at
120RPM, is 80 MPa. Determine the power required.

50mm <41Hol]l 21dls adaisiz 21152 120RPM ] $2 8. ) HedH Sdal UlAcia 80
MPa &1 dl %¥33] UIdR 4.

Write equation of torsion with explaining each term and write assumptions made in
the theory of torsion.

21Riaia] 42t Aufl dotl €38 UE AHd] 0l 21=olof] &flF]ol] YRRIRA cuil.

In a single-purchase winch crab the following data are given:
1.Length of effort handle = 60 cm

2.Number of teeth on pinion = 20

3.Number of teeth on spur wheel = 100

4.Diameter of load drum = 18 cm

It is observed that a load of 2400 N is lifted by an effort of 80 N, and a load of 4800
N is lifted by an effort of 160 N using this machine. Determine: 1. The law of the
machine, and 2. The maximum efficiency of the machine.
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(s)

(a)
(1)
(b)
(c1)
(©

(s)

Rla1d U 361 dlovuol] (A21d) ofl yxol &
1.Mcal 818 1ol dailef= 60 cm

2 Ulolluatall Eidiofl 24v11 =20

3.2U2 AsHI Eidioll 2Auyl =100

4.0412 — &3l RUIA =18 cm

GuRlsd #2lle1el] 80 N ofl Micol c1012f] 2400 N of 4ot Hal 160 N oil Micot Gicne]
4800 N of 4ol Glus] ASIRI & dl (1) AAall (614 SHaiid] (2) Hellatol]l HeTiH
siRigadl N4,

OR
Define: (1) Compound machine (2) Velocity ratio (3) Ideal machine
UV AL : (1) ¥[ed A1 (2) A1 JRNTR (3) AIERT A
Explain in detail the law of a machine.
Aol (olyH AHwdl,

A hollow circular shaft with external diameter 150mm and internal diameter 100mm
transmits S00kW at 200 RPM. If the length Of shaft is 4m then find the maximum
shear stress and angle of twist. Take C = 80 GPa.

G11@ IS 150mm ol AHidRS UIRA 100mm &RI4d] N ddaisiz l1g2 200
RPM &l 500kW 2lod¥12e 52 8. %l 2lIs2ofl cioilef 4m &1 dl HedH Sclol Qoo
ol HRAS slel N4, C =80 GPa dl.

*kk
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