Uka Tarsadia University (Diwaliba Polytechnic)

Diploma in CE/IT/Environment/ME/EE/Civil/Chemical
Engineering

Assignment (Applied Mechanics)

Unit -1 Introduction and principles of Forces

(2 Mark Questions)

Elaborate about engineering mechanics.
wifeoy (oL [Mslasa (A2 uHomal

Separate out scalar quantities and vector quantities.

Acceleration, Force, Speed, Work
Alzan 2191 244 24[291 2191 2421 520, UA2s, o, 2Uld, 1A,

Define: kinetics and kinematics.

AqUuA LR, 521: odLld, 24 ygald

Differentiate between fundamental quantity and derived quantity.
HAGA 2IsHL VA AUl[Ed DIsHL A2, dsldd dvl

Brief about F.P.S system and C.G.S system.

wis Ul o, Rz2H i Al s, [Med g s,

Distinguish between scalar quantity and vector quantity.

Az 22 21 wi(291 21080 429 dglad dvil

Illustrate system of units.

HAA BISHL UHMAL

Explain vector quantity with its example.
2[291 20[2 Al BELSROL A1 AHMAL

Give units of the following quantities as per S.I. system

Volume, Pressure, Work, Power.




Introduction and principles of Forces

24,209, (224 UHLEL {12l HistAL 245410 2041
USH, £0UBL, 51H, U5

Define: statics and dynamics

[Rafaguzst w4 atfdguest carvifid s21

Define: scalar and vector quantities.

oyl Ad 5320 1z ) v wifza 2(a

List out the fundamental quantities.

HAA 2isHIAL w1 Qi

1.  1Pascal=___ N/m’

2. 1MN=___ Newton
(a) 1Kg= N
() 1MN= N

(@ lwatt= JIs
(b) 1ldegree=__ rad

Differentiate between dynamics and kinematics.
aufAgiladl 24 oufdauzst 422l dslad quil.
Explain scalar quantity with its example.

Az 22 Al BELBL A1A UHMAL

Name the type of quantities for velocity, speed, torque and density.

3L, A[d, 215 2iel teddl HIZAL A AL Us1Re, AUH UL

Brief M.K.S system and S.I system.

DI 5.2, [H4224 21 2209, [Az2H uHAl.
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Unit -2 Co-planar concurrent and Non- concurrent forces

(1 Mark Questions)

Define Co-planar forces.

AHAH oLl oA Rild, 530,

Define Concurrent forces.

40U ool vl s2L.

Define equilibrium force.

Al (Ssdlelloilan) ot cqrvgpila s2i.

Give two examples of like parallel forces.

AUHLA AHIAR 6L0lLAL 61 BELSREL LU

Define the term “moment” with reference to applied mechanics.
L1598 HIsdlsuAl Ae®uL “Hide2” vAdld 530,

What do you mean by system in equilibrium?
AHIRL Hd AdadHL 264 dlz2HAAl 219 9 21?

Define the “couple of forces” with reference to applied mechanics.
w15 HIgdlsuel AeGHL “ololl suQ” v Rild 521,

Define like parallel forces.

UM UHIAR 610U AL RlA 521,

Give two examples of coplanar concurrent system.

AHAA 2HoUH] AL 6L GELEREL ALl

Define resultant force.

uZleuHl oo e Rild s2l.

(2 mark Questions)

State and explain law of parallelogram.

AUHIAROUSY Adb5IRLAL A1 QUi Bt AHMAL,



Co-planar concurrent and Non- concurrent forces

What are the difference between moment and couple?
HiHeZ 2 5UE 929, 9 dslAd 97

What are the methods of finding resultant of more than two coplanar concurrent
forces?

ol 22dl o2l 48 AHA]AL Aol ot uZluHl oo sliEall <ldl 56 50 97
What are the types of loads that can be applied on beam?
ofld Uz 4L USIRAL dlg (201 QdLlel As11?

Explain resolution of force.

6101, ALRLA AHAAL.

Give two examples for a) coplanar concurrent forces and b) parallel forces.
a) UHAGL HoUHL oLl 24 b) UHIAR oL01LAL 61 6] BELEREL 2AUL.

Two tensile forces of 40 KN and 50 KN are acting at a point with an angle of
1200 between them. Find the magnitude and direction of the resultant force.

25 0{lg, U2 40 KN 21 50 KN < V2111 6101 Q191 £9 6yl 9422l VBl 1200 €9, d<ll
uZlouHl o1, Hert i 2laul LAl

State and explain Lami’s theorem.

Al =12l @il 214 A1l

Define a couple and list out the properties of couple.
5UE, ALUALALA 520 24 dedl AREHIAL ALEL oLl

State and explain Varignon’s principle of moments.
QLA AAL HIHe2AL [REAIA @Vl i AHMAL

Differentiate between: Moment of a force and Couple.
Aslad 520 ol HiHe2 vid sud,

Explain types of equilibrium.

Add(Ssdleiloflam) 1L uslz uHmal.

What are the types of supports for the beam?
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Co-planar concurrent and Non- concurrent forces

O{lHAL AUl USI2 541 S4L €97

Two tensile forces of 20 KN and 30 KN are acting at a point with an angle of
600 between them. Find the magnitude and direction of the resultant force.

25 6{lg, U2 20 KN il 30 KN < WAL 6101 Q1L &9 6yl 422l VB 60° 9. Al
ylouHl ot Het 1 2lau 2l

Enlist types of beams with their sketch.
ofl 1AL USIL 25U U1 HHMAL.

(4 mark questions)

Find unknown weight W as shown in fig.

215l 221dd 2HUA ASyL W AL

A\... \,.00'

Find unknown weight W as shown in fig.

w15dlHL 2209 2HUA Aoy W liAl.

w

Calculate Tension produced in strings for both the figures as shown below.
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Co-planar concurrent and Non- concurrent forces
c{l2Al o1l 2U5AIHL 234 2IZIHL BeMH A, ALEL A0 AL

VAT B A WA B A A D £ A
60" 5

7

T T,

100kN

A sphere weighing 10 N is hanged as shown in tigure. Find tension In rope and
reaction of wall.

10 N Asy<lell L0l L5AlHL SAdleAl UHIBL 425194 89, dL 2ldle, ALRL 619l dHsy
glalete <latsae ol diAl.

=
F
\\\\J\\\\\\\(\\\

10N

Calculate Tension produced in strings for the figure as shown below.

ALl 2usdlHL e 2iZlHL BeMad, ARl ot il
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Co-planar concurrent and Non- concurrent forces

130cm
A A N N N N O N NINNINUSISININISINININ NN Y
8, >~ C

Calculate magnitude and direction of resultant force R of given system of forces
using any method.

iUl wsadlel v ololid] (Azeud ulousl so R o Het i £l 2l

%0 P I
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Co-planar concurrent and Non- concurrent forces

0

Calculate magnitude and position of resultant force R of given system of force.

U oA0lel Rz uloudl ot R o Het 244 2214, 24l

150kN

A

M

10kN

2M

20kN
25kN
80’ 30
—" A L
w
D Cl .
M 4%
| RPT
18KN
30 kN
60 kN &
1 55
49
(-2.0)
(1.-1)
]
50 KN et -2) 40 kN
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Co-planar concurrent and Non- concurrent forces

850 N
A
C 2
?
1m ‘
500N
800 N
w60
1000 N
18m A
Find the beam reactions of a beam shown in Figure.
wLs[Anl calda oflH HIZ oilH <l2isa- wiHl.
15 kN 5 kKN/m

A l /“W&ﬁ\]g
1.5 m 1.5m C 2 1m g ;

‘J
e
g K=
G kW 20 kv & kY / m
3M 3m 3m 3 m_J
20 kNy/m 15 KN 30 kN
AN 5 m 2.5 m 2.5m .~ .
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Co-planar concurrent and Non- concurrent forces

80 kN
10 KN/m
ALY Y Y Y Y YC ° 3
2m 2m 2m I
R, Ry

3kN/m
A 1 N\XWWY\ B
,Qﬂ Sm | 1.5m | 2.5m I 2m @}
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Unit -3 Centroid and Centre of gravity

(2 mark questions)

Define: centroid & centre of gravity

AUUAIPIA; BAS<g & Qi

Explain axis of symmetry with example of | — section.
AHMHA 2080 1 - [AG91AL B2l A1 UHMAL
Distinguish between centroid and Centre of gravity.
EoL5eq Dhel Aucd, Seg; A2l d5lAd

Explain axis of symmetry with example of T — section.
AU e T- [AcuoLdL Gale2BlL UlA AHMAL

Draw axis of symmetry for the following figures.

1)  T-section

2)  C -section

NN

<l g1l HIZ AuHld 218l 2Rl

1)  Zl-[asul

2) Al - [Aeua

Explain axis of reference with figure.

w15(A A1 2LAAALA 28 UHMAL

Draw neat sketch of the following and show centroid.
1. Rectangular or square

2. Circular sector

-~~~

ALl Yug 252U 2IRl e A2 oAl
1. dolaiRy
2. uRux e

Define: axis of reference, axis of symmetry



Centroid and Centre of gravity

AUUALPIA, 5200 2AABLA 1A, AHM[A 248,

Draw axis of symmetry for the following figures.
1) | — section

2) L — section

-

{12l 451241 HIZ AHUHLRLALALOL 1AL 2121,

1) w9 - [Asual

2) ¥4 - [A™ual

If the area is symmetrical about y-axis, the centroid lies on which axis?

If the area is symmetrical about x-axis, the centroid lies on which axis?

~ ~

AL (Al ALL-2A8 (A2 UUHLEL €9, Al A28 2L A8 UR 89?2

AL [A2AIR 2isu-21a (A2 AUHI 89, dl U215 541 248 UL 97

(4 mark questions)

Find Centroid of the lamina as shown in Figure.

215 [AHI o114l UHIEL ARl Ae210s 2,

10cm
fem| l — I
' 4
10cm l "
fem : |
|
: écm
2cm | I

10cm
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Centroid and Centre of gravity

100mm

5 100mm C

—>»| 25 | 25 ’<7
min mim T

—PlZS mm|4— 50 mm - 50 mm
|

_}{_

|
|
I
: 50 mm
|
|
|
]

I‘i 100 mm
|< 125 mm
Calculation center of gravity of I-section having top flange 40x4 cm and web
30x2 cm, and bottom flange 40x4 cm.

<

2l 5oy 40 x 4 A4 24 do1 30 x 2 A.HL., vt |2 5oy 40x4 A.HL HRAAAL
2US-[AHAAL AeaAl5BL Segedl aARAzl 521

Calculation center of gravity of I-section having top flange 30x4 cm and web
20x2 cm, and bottom flange 30x4 cm.

22l 5oy 30x4 A.HL. i Aot 20x2 AL, vt 12 sesr 30x4 A4l HAAAL 2UD-
[Acu01L QcalsiiL segl apldzl 52l

Find centroid of angle section ISA 90 x60 x6 mm. keeping longer leg vertical.
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Centroid and Centre of gravity

5101 [AG119L 2521451, 90 x 60 x 6 HlHld A2l wHl. Qiotl *loL Gleil 2UmAl.
A uniform lamina shown in Fig. consists of a rectangle, a circle and a triangle

25 [AHL BldleAL UHIBL AHLA A[HALML 215 Qo1RIA, 25 A0 Bied PISI0AL AHIAL
21 €9,

Find centroid of dam section with top width 3m, bottom width 6m and height
9m with one face vertical.

21l uslons 3 Hlez, dlhd ysions 6 1M, 2id 215 162l Gledl Al Glus 9 Hl 118
3H [ARURLAL 2158 AL

A right circular cone of 30 mm diameter and 60 mm height is cut from a
cylinder of 50 mm diameter at 120 mm height as shown in fig. Find the position
of the Centre of gravity of the body from its base.

215[AHI otdLeal UHLEL, 30 HIHL 2414 24 60 HIHL Gl syuplL dlnsiz 2is 50
HlHl il [laegzel stualmi 209 69, dedl 24112 Y4l 220241 A ealsBAlL Sgl
[Rald 1=

€50 mm-—>»i

¥

60 mm

Calculate Centre of gravity of T-section having flange 30 X 4 cm and web 50 X
4 cm. Also show position of C.G. on figure.

2l-A52UeAeL AeAlsRLAL Sl 2BLdLl, 5oy 30 X 4 A.HL. 244 Aot 50 X 4 4.4,
Al <l [Rala 2415(d vz wa oldidl.
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Unit-4 Friction

(2 marks question)

Explain angle of friction.

A0SR AHAMAL

Define: dynamic and static friction.
AP, 520 Aldgile vt (292 adpl

Define: sliding and rolling friction.
Ao LA 530 2l [E0L i 2U[Q01 udw,
Define: angle of friction and angle of repose.
A LA 530 dRRISIEL vt [AuHsiiL.

Explain laws of dynamic friction.

aufdgila epidl (A4l A4mAl.

State advantage of friction.

SLTVRCTICRCABT}

Define friction and enlist different types of friction.

A0 AL 530 e [A93 Us1zAL aeidl YR otdial.,

A pull of 50N inclined at 30° to the horizontal is necessary to move a wooden

block on horizontal table. If coefficient of friction is 0.2. Find the weight of
wooden block.

21l 204, UR @lsslal odlsd vagal HI2 U dRs 30 inc dzs 494 50N < vidlel
6x33 £9. 671 4fulL ollis 0.2 €9, Alsslell 6ise] Asy<l L.

Write law of static friction.

Rz adpidl [l uHmal

Enlist the different types of friction and explain any one.
[Ala5 us1zAL ol 1A 19l i 5195 UBLA UHMAL

State disadvantages of friction.



Friction

A0 AR5l QUL

Define: friction & coefficient of friction.
AUUALPLA, 520; 0L il LUl ILRLES.
Enlist different types of friction.

[Ala5 usizal gl 1 oAl

A pull of 50N inclined at 30° to the horizontal is necessary to move a wooden

block on horizontal table. If coefficient of friction is 0.2. Find the weight of
wooden block.

214l 2014 U2 Alsgledl oalsd WMALAL HIZ 2418 425 30° ds A0 50N < vidle sy3<l
89, oyl ALl OLRULs 0.2 69, Alsslell 6als Aoyl L.

Explain angle of repose.

[AsumsieL dHmdl.

(5 marks guestion)

A body of weight 500 N is resting on a plane inclined at 15° to the horizontal.

A horizontal force of 247.50 N is just sufficient to cause the body to start
moving up the plane. What is the coefficient of friction?

500 N dsy< 65 15 © <l 2414l d2g q0idl AuIZ]l Uz ugdl 9. 247.50 N il vi1él
2[5 AULZL 55 UG UR 449l A3 531 HI2 YR 9. ARl oLy 9 £9?

Calculate horizontal force required, for a block weighting 20 N, to push up the
plane whose slope is 30°.The coefficient of static friction is 0.25.

-~

20 N asyalol odis Hi2, 2Ll oliledl obldl 521, syl 210 30° 9 de 010
QHIRAL W2 .22(es aipldl opls 0.25 9.

Find out magnitude of a push inclined at 30° to the horizontal required to move
a block of weight of 450N resting on a horizontal surface having coefficient of
friction is 0.36.

AL, ABLES HR1AAL BUEL AUIZL UR BUAH, 52l 450N Asy<lel 6alse WAL HI2
21l d25 30° dzg ANEL oUBL<dl dladl wHl,
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Friction

A box weighing 10000N is pulled up on an inclined track 300 with horizontal
by a force P, inclined at 200 to the track. Calculate the value of P, if coefficient
of friction is 0.15 when box is just on the point of sliding.

10000 N asyalol slisded sue9lfed aapaiol 4uizl 25 300 Gu £olbL 5l g4IRlL
UL A12 HALIHL 20D €9, 6% 200 UR 25 d2s A0 9. Pell (1Al atvidzl 2, ol
2801 s 0.15 €9 orA12 ol §5d. 2SSl [Hg, Uz €9,

A pull of P inclined at 300 to the horizontal is necessary to move a wooden
block of 250 N weight placed on horizontal table. If coefficient of friction
pu=0.2 find Pull ‘P’

2114l 2014 U2 H5PAAL 250 N adsyelal Alsdlal 6als WMALAL HIZ 2418l d25 300 dzs
Qg Ul g or34l €9, oxl ARl opalls p= 0.2 < Al dlL P

Find the weight of a box if it required 49.5 KN efforts, parallel to plane, to
Slide it up on the inclined plane making 30° with horizontal plane. Assume
Coefficient of friction=0.25.

214] AULZL U1 300 lelddl AARAUHIE del 2A1S08 5291 HIZ, UUIZ] <l 4Hid2 49.5
KN, WAceledl 6432 $ld dl olisde, Aoyt sl adpldl oeis = 0.25 Hi-l al.

A body of weight 8 KN is laying on a rough inclined plane at angle of 300 with

horizontal. if the angle of friction is 250. Find the minimum effort parallel to
the plane required just to support the body.

457 8 KN < 21212 2414l 212 300 <l 5181 Uz 25 aquaionl duizl uz (o919 €. syl

-

A0l 5101 250 9. 212 251 2l HIZ o132l A2l AHIdR dgdy W 2lEl.

A pull of P inclined at 300 to the horizontal is necessary to move a wooden
block of 250N weight placed on horizontal table. If coefficient of friction p =
0.2, find pull ‘P’

211l 204d UR Y51LEl 250N Ayl Alsslel 6Alse HALAL HIZ 2U8L dZg 300 d2g
Qg le viag or34l €9, ool atBllL ABlis p = 0.2, Al 'P" .

A block weighing 360N rests on a rough horizontal floor. A force of 120 N

inclined at 600 with the floor is just sufficient to move it. Find co efficient of
friction between floor and block.

Applied Mechanics Uka Tarsadia University



Friction

360N dsy<alull vis 6als 25 248l SAIR UR 251 28 €9, 5a12 U1 600 <l dzs a0g
120 N<i 6101 del WMALAL HIZ YRd 69, 5EIR Vi 6als 9422 LU0l HI2 AsaH AL,
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Unit-5 Work, Power and Energy

(2 marks question)

Define: (a) work (b) power.

el s21. (a) s (a5) (b) wlsd (Yiaz)

Explain potential energy with appropriate sketch.
[Radl Gon 2194 w52 U1A UMMl

Explain the term Power. Also write two units of it.
ULAR 26T HHMAL dell 6L A5HL WL v,

Explain work done in compressing the spring.
2U[A 2ollddl Ad, 514 BHMAl,

Explain work necessary for lifting the body.

Qdel Guz GAsAL 6371 51 UumAl.

Explain the Law of conservation of energy.

Bon AL (A1 UMM,

Define stiffness and write the equation of work done on spring.
2215 ARl 520 i 2300 UL 244, 5P, YA dvl,
Explain the term Kinetic energy.

A G Ao AHMAL

Explain force-displacement diagram in brief.

BUOL — 2UL0LAR SALULH, Z5HL AHMAL.

Define energy and give S.I unit of energy.

Bon cALvA LU 520 wiel GoAL S.1. VAsH AL
Differentiate between Kinetic energy and potential energy.

Al B 2 24dl B 422 dslad 53l



Work, Power and Energy

Calculate work done in pulling a block of wood weighing 2 kN for a length of
10 m on a smooth horizontal plane.

2 KN asy< BR14dL Alsdldl 6dlsd 2i5 AUz iél Auldl w2 10 m yHl viaal syz:l
512 0L

1000 litres of water is to be pumped from ground level to tank at 15 m height.
Calculate the work required.

1000 cilzz uieild opsla uuiZlel 15 m G uz 264 2islul Uy 52914 €9, or3<l 514
IRl

On a railway platform, a coolie pushes a trolley weighing 500 N to distance of
60 m. Find the work done if he pushes trolley in horizontal direction.

2ed w@zsld UR, s 56l vis 2idld 500 N otoEl 60 m 2idz YAl Hssl HIR 9. o7l d

-~

2idla 243l ElaHL 4551 HIRAL S1A AL 234 S1L QAL

~

A train weighing 600 kN is running at speed of 10 m/s. Calculate its Kinetic
energy.

600 KN dsy<l tzlddl 24 10 m/s »reudl 2iél 261 €9, d«il ald G el

(4 marks question)

In a construction of concrete dam of 50 m height, concrete is lifted from base of
the dam by a bucket 5 KN and rope of weight 80 N/m. Calculate the work done
in lifting one bucket of concrete.

50 m GALSAL 25 5152 oifel osIHHL, 51512 5 KN dsyeedl olall a3 Sl wal
BAsAl-AL £ dHsy i3l dAsy< 80 N/m 9. s sislzl ouazZl Gusal ox3<l 512 oLl

Find out work and power required to lift a load of 25000 kg at a height of 25 m
within 20 minute.

25000 kg a5yt 25 m Gl »Hil 20 Hl<dlzul Gasal sx3<] 5130 vt wiaz oLl

Free length of a suspender spring of bike is 100 cm whose stiffness is 100 N /
cm of compression. Due to some bumping force it compresses such that its
length comes to 70 cm. Calculate force and work done on spring.

adledl AUz lowdl 5l cotis) 100 cm &9 sy<ll 22lsd 100 N/ cm £61BL 9. 519
UsRAL o1¥ U, 51200 2Ll dotis) 70 cm A 2 69, 2[oL U2 2AQ 513 2A 440 AL,

A horse is pulling a cart at constant horizontal force of 400 N, at the speed of
5.5 km/hr. find the work done in 20 minutes.
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Work, Power and Energy

glsl 215 28] U2 21N 400 N 218 €laMl oo @audl, 5.5 km/hr obsudl vl 2611 9.
20 HldlzHl 224 513 Q.

A train weighing 2000 KN is pulled on a level track at 45 km/hr by an engine. If
frictional resistance is 10 N/KN, calculate power of engine.

-

2000 KN asyeiel 2qd vis 2zl wel Uz 45 km/hr agugl vl 2@ 9. ol
A0l 21AR1A 610 10 N/KN 1L dl 2129l Uiz AL,

A water tank of 50,000 litre capacity is at 20 m height above ground. It is to be
filled within 15 minutes from a tank at ground level by pump. Calculate
required power of the pump.

50,000 cil2z &L az1adl 2is wiEildl 2igl sxHldgl 20 m G Uz 9. A< sxdil
y2efl 2iglHigl 15 HlfleHn @zaidl 9. dudl o33l wiaz ol

Free length of the chest expander spring is 50 cm. The stiffness of spring is 5
N/cm of stretch. The body builder stretches the spring by 50 cm, i.e. stretched
length is 100 cm. Find the work done by body builder.

91dl salaldl vis 2l 5l cond 50 cm 9. 2l 22lgdu 5 N/cm viLeL 9. vis
o1l ollesz 2ulold 50 cm izl &9 Hddot vARIE dolls 100 cm 9. oliél oiles galzl
24, 514, 0Ll

A horse is pulling a cart at constant horizontal force of 300 N, at the speed of
4.5 km/hr. Find out the work done in 15 minutes.

glsl 245 2ULsl U2 300 N 2isl €laul oo @audl, 4.5 km/hr 2eugl vl 28l 9. 15
HldlzHl 224 512 2Ml.

A water is pumped from ground level and is being filled in a tank situated at 15
m height from ground level, having 5000 litre capacity in 10 minutes. What
should be the power of pump in kW?

Yyl Heeall wipild sydlacdl qwidlal 15 m Gas uz 284 2isl sy<il axdl 5000 dl2z
89 dL 10 #Hle{l2ul @Al 206l 26 69, KW 2IsHHL YUl Wl 5241 ¢a?

An engine pulls a train with a velocity of 60 kmph and exerts a tractive force of
20 kN. Find the work done by engine in 15 minutes.

22, 25 21 60 Kmph <{l 028U W2l 261 €9 24 dl U2 20 KN b1l st @19, 9.
15 Hl-dlzHL 244 514 Al
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Work, Power and Energy

A woman pull water by bucket from a well of 30 m depth. The bucket is having
a small hole and is leaking uniformly. When bucket is full of water, its weight is
180 N and at the top of well its weight is 100 N. Calculate the work done by
woman in pulling one bucket of water. Neglect the weight of rope.

25 254l oudZl 42 30 m Gat sl WeEll Wil v 19, olazlML s <l g €9 srHel
Add dlsoy 4 26 89, o412 UAZL MR G4 AR d<) A5yl 180 N €9 6212 54l 21
42 100 N £9. 25 ou@2l vigdl 23il a1 or33l 514 oLl 21281, A6yl Q0L

Water is to be pumped from a 10 m deep well to tank at 15 m height from
ground level. If tank of size 3 m X 3 m X 2 mis to be filled in 1 hour. Calculate
power required.

10 m Bsl 5al Higl uell 15 m G uaHdl 2islil du 244 9. 3m X 3m X2 m
Hiul 2isl 1 saisuL mzandl €9, sxz<l uiaz aell.

Find out power required to lift a load of 15000 kg at a height of 20 m within 10
minute.

15000 kg 4sy<i<l 20 m Gl YAl 10 Hlilzul Gasal or3l 514 244 w19z a0l

An engine pulls a train with a velocity of 70 kmph and exerts a tractive force of
15 KN. Find the work done by the engine in 20 minutes.

22 Bi5 2 70 kmph <l 28U vizi] 261 €9 2 dedl Uz 15 KN V20101 610 |19, €9.
20 HllzH1 244 514 Al

A water is pumped from ground level and is being filled in a tank situated
at1l0m high from ground level, having 10,000 litre capacity in 16 minutes. What
should be the power of pump in kW?

LBl orHlAedl 2uZlel du s<ld syslqgl 10m Gl uz 284 10,000 dl2z sl
2isl41 16 Hlilzul M2al 9. KW HL Ul ulaR 9 $ldl ox1524?
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Unit -6 Simple machines
(2 marks question)
Define simple machine and compound machine.
RAIE 2 el 845, 43 A1 521,
Write the equation of mechanical advantages and velocity ratio.
Ai3ils 51121 20 421 ILRLdR Yt Uil
Differentiate between reversible machine and non-reversible machine.
[Raxdlod 45t 21 Al Razilong Aol dslad s2i.
Give two examples of simple machine and lifting machine.
ALEL 2L Bt GASALAL 4oL 6 6L GELEROL DAL
What do you mean by “Mechanical advantage”? Also write equation of it.
AHIL H "1isils 51421 HAGOL 9 2142 def YL UL QU
Define: (a) mechanical advantage (b) velocity ratio.
oA 1Pd, 520 (@) Aislls s1EL (b) AL 2LBliTz.
Explain effort lost in friction in brief.
AL 242, Adl Udeed o101l A4 Z5H1 UHMAL
Explain velocity ratio of simply wheel and axle.
AIEL A5 Biel 42l HIZ AL PR AHMAL,
Write the equation of input and output for simple machines.
AIEL 42 HI2 HeY2 Ve 2UB2Y2AAL Yol QU
Define efficiency and ideal machine.
SPIEALAL Vi BHIED 2 AP, 521,
Write the condition of reversible machine.
[Razilord 2ot izl 224l quil.

The velocity ratio of a machine is 20 and efficiency is 70%. Find how much
load will be lifted by an applied effort of 300 N.



Simple Machines

-

25 23l Q9L ARl 20 wiel sPA2AL 70% 9. 300 N Wdeet 010 48 524, Asy<l G

-

ASIA A QAL

The velocity ratio of a machine is 10 and efficiency is 80%. Find how much
load will be lifted by an applied effort of 200 N.

-

25 434l 99 ABITR 10 i 5UIEEAL 80% £9. 200 N Weel 6191 42 524 Aoyl GAUsl

-

ASIA A QAL

In a lifting machine effort of 30 kg just lifts load of 720 kg. What is mechanical
advantage? If efficiency is 30% calculate velocity ratio of machine.

25 GUSALAL AHAHL 720 Kg A5yl HISL 30 kg WA, 948 G5 69, dl Aislls 5112l
526l 62?2 61l s1AEAAL 30% 1A dl 401 AUBLTR AL

The velocity ratio of a machine is 10 and it can lift 850 N load with effort of
100 N. Calculate efficiency of machine.

25 434l 401 IR 10 2 d<l Heeell 850 N asy<totcl 100 N WAcel oo 4 Gl
21514 €9, 234l s1zadl oLl

(5 mark questions)

In a lifting machine an effort 90 N raised a load of 950 N and an effort of 450 N
raised a load of 5.70 kN. Find the effort required to lift a load of 10 kN.

BUsALAL 25 clsZloL 234411 90 N Al WAeel o401 43 950 N Aoyl dH5Y 450 N UAeed 0101
43 5.70 KN dsy<l G5l 2514 9. 10 KN asy<l GUsal 5y3<] WA o101 1AL

Explain law of machine with appropriate graph in detail. Also write
interpretations from graph.

1194 Uls<ll Heeell "l dln" (Helladl <lam) Geirel Ammal. Als uzdl dizdal
AIRBLL UBL QUL

In a wheel and differential axle, diameter of effort wheel is 30 cm, diameters of
larger and smaller axles are 14 cm and 10 cm respectively. Calculate effort
required to lift a load of 60 N if efficiency of machine is 80%.

ws A5 (cld) v Y2l(AanL), Uded ol csladl 4l 30 cm 59, HIZL 21 ALl
HAAL A 14 cm 24 10 cm 9. 671 51328l 80% i dl 60 N asy< GusAL 6v3<
Aol 601 AL

For a simple machine velocity ratio is 15, Calculate efficiency for two cases:
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1) Load = 100 kN and effort = 9.82 kN.
2) Load = 600 kN and effort = 49.82 kN.

9L IRUTR 15 H1AAL AULEL %34 HL2, Oleel SI2AUIML SPAEEAL AR
1) a5y = 100 kKN and W4 619 = 9.82 kN.
2) 45 = 600 kN and U4 010 = 49.82 kN,

In a machine an effort of 80 N was able to raise a load of 2.24 kN. The effort
was found to move through a distance 20 m. when the load moved through a
distance of 50 cm. Find mechanical advantage, velocity ratio, efficiency and
state machine is reversible or not.

215 43HL 80 N <l Udesd 0401 943 2.24 K N doy<l BASL 2512 9. Udeed 6101 20 m vAg,
SFRLAL £ 62 dAsyl 50 cm 6y2q 2ULAR 52 9. 4ol Abils s14el, Aol oEldR,
sPREAAL QAL e 234 Zladlond 95 4dl d sypudl.

For a simple wheel and axle, diameter of axle is 20 cm and diameter of wheel is
50 cm. Find effort to lift a load of 1000 N. Efficiency on machine is 80%.

Alel cdla (Usl) v wad (42]) W2, visAd-l Al 20 cm 244 céladl 414 50 cm
£9. 1000 N asy<l Gasal 673<] Wihce 6101 2liHL. Al 512841 80% 9.

A law of machine for simple machine is P = 0.2W + 4. Find out effort required
to lift a load of 100 kN. Also calculate maximum efficiency and maximum
mechanical advantage if VR=40.

-

25 Alel Al A1 P = 0.2W + 4 9. 100 KN syl GAsal 653l Udeel o101 LIHL. 671
VR=40 <X dl 234l HdH, sIEEAL dHoy HedH Ay 512l oLl

Larger and smaller diameters of differential axles are 8 cm and 7 cm
respectively. If diameter of wheel is 24 cm, find velocity ratio. If efficiency is
52%, find effort required to lift the load of 8 kN.

-~~~

dletizd 42l (Sladlia 2iaa) L Hizl 2 dldl 4 8 cm 244 7 cm 69, syl céla-dl
AIH, 24 cm G dl 92L ARLIHR AL ool sPResdl 52% sii dl 8 KN dsy Gasal
%35l Wiheel 6101 LA

In a lifting machine an effort of 30 N can lift a load of 350 N and an effort of 40

N can lift a load of 500 N. Find the law of machine. If velocity ratio of machine
Is 20, calculate maximum efficiency of machine.
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BAsALAL 245 15201 434HL 30 N Al Uded 0401 98 350 N dsy<l dHSy 40 N el 6101
42 500 N dsy<t Gasl asii 9. A3l «{laH aldl oyl 991 oElid2 20 sli dl 23l
HeTH, SUAEELAL A0

A law of machine for simple machine is P = 0.1W + 3.5. Find out effort
required to lift a load of 50 kN. Also calculate maximum efficiency and
maximum mechanical advantage if VR=30.5.

25 ALEL 4ol L P = 0.1W + 3.5 £9. 50 KN syl GasAL 613<] Wded 0191 UL,
o6l VR=30.5 1A dl %34l HdH s1A28dL A1y HedH Aisils 51121 oL,
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