Uka Tarsadia University (Diwaliba Polytechnic)

Diploma in Environmental Engineering

Assignment (Applied Mechanics - C\VV0001)

Unit -1 Introduction and principles of Forces
(2 Mark Questions)

1. Elaborate about engineering mechanics.
wi[eoy (a1 [H5lasa (A2 AHmAl

2. Separate out scalar quantities and vector quantities.
Acceleration, Force, Speed, Work
Ale9 22 wid vz (0 2101 521, ud2s, o9, 2uld, 1A

3. Define: kinetics and kinematics.
AUuAIPA, 521; oAnLA 244 9golld
4. Differentiate between fundamental quantity and derived quantity.
HOKA ISHL Vi AUl[Ed, 2A5H1 429 dgldd Qv
5. Brief about F.P.S system and C.G.S system.
g Ul oy, [Rzey oid 2l o, ey eivd sl
6. Distinguish between scalar quantity and vector quantity.
Az 200 21q 2alza 200 422 ds19d quil
7. Hlustrate system of units.

HAMA 2A5HL HHMAL,
8. Explain vector quantity with its example.
24[290 AL Al Gels U2 UMl

9. Give units of the following quantities as per S.I. system
Volume, Pressure, Work, Power.

2242415, [R224H UHIEL {2l HIslLAL 24540 2041
UM, £0U1BL, 5IH, Ulsd
10.Define: statics and dynamics
[Rafdsuzat w1 ofdguz crvaiid 52
11.Define: scalar and vector quantities.

o lAd 520 Alea 9 244 vz 29
12.List out the fundamental quantities.

HAMA 2AsHIAL 42 auil

(a) 1 Pascal = N/m?




Introduction and principles of Forces

(b)1 MN = Newton
(c)1Kg= N
(d)1 MN= N

(e) 1 watt = J/s
(f) 1 degree = rad

13.Differentiate between dynamics and kinematics.
aufAgiladl 24 aldgzstL 422l dlad Qv

14.Explain scalar quantity with its example.
A[29 (2 AL BELSROL A1 AHMAL.

15.Name the type of quantities for velocity, speed, torque and density.
A3, 2, 215 2l deddl HIZeAL AL AL Us12<, AH AL

16.Brief M.K.S system and S.I system.
BIH. 5. 21U 122 1 2. 2008, [H22H UHMAl.
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Unit -2 Co-planar concurrent and Non- concurrent forces

(1 Mark Questions)

1. Define Co-planar forces.
AHA|A, A1 ALl S2L.

2. Define Concurrent forces.
4oUH] ool v dld 520,

3. Define equilibrium force.

AHAdld (DsdledloflAn) oo qv2Rild 53l
4. Give two examples of like parallel forces.

AUHLA UHIAR 0101l 6 GElS2BL ALUL

5. Define the term “moment” with reference to applied mechanics.
198 HISAlsueAl Ae@HL “HiHe2” AvAild 520,

6. What do you mean by system in equilibrium?
AHIZL HA UdAAHL 264 Al22HAL 219 9 A11?

7. Define the “couple of forces” with reference to applied mechanics.

21D HlsellsuAl Ae@HL “a0lle, sua” rvapild sl
8. Define like parallel forces.

UHLA AHIAR o0l e $31.

9. Give two examples of coplanar concurrent system.
AHACA 2oUH] AL 6L BELRRL BU,

10.Define resultant force.
yzloul stor areaeild 53,

(2 mark Questions)

State and explain law of parallelogram.

AUHIAOUSY Adrslill (A1 quil 244 BHMAL

What are the difference between moment and couple?
HIHe2 25U 9422 9 d5lAd 97

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

ol 24291 012l 98, AHA]AL HouH] ool uleuHl otor diEaldl Adl 56 50 97



Co-planar concurrent and Non- concurrent forces

What are the types of loads that can be applied on beam?
oflH Uz AL UsL2AL Alg (cll) oudl asi?

Explain resolution of force.

61011, <ALLUA AHANAL

Give two examples for a) coplanar concurrent forces and b) parallel forces.
a) UHAGIA 2oUH] 610U 24l b) UHIAR 61011AL 6L 6L BELSREL 2L

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.

215 6ilg, Uz 40 KN 2t 50 KN < vizLEL 6101 Q101 69 6yell 922l VBLL 1200 69, d-ll
ylauHl s Het i 2l 2l

State and explain Lami’s theorem.

Alleil 2112l @vil i uHMAl,

Define a couple and list out the properties of couple.
sUd LAl 520 24 Al ARIEHLAL ALEL o1l

State and explain Varignon’s principle of moments.
AZloleA Al HiHezAL [ AVl 24 qHMAl.

Differentiate between: Moment of a force and Couple.
dAslad, 520 oLl HiH2 Bie 5U4,

Explain types of equilibrium.

Ada(Osdlelloil2An) <l usiz AHmal.

What are the types of supports for the beam?
oflHAL AULSAL USI2 $AL 5L 897

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 21 30 KN « V2Bl 6401 QIRL €9 6¥<ll 422l WBLL 60° 6. d-ll
ylauHl s Het vt 2l 2l

Enlist types of beams with their sketch.
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Co-planar concurrent and Non- concurrent forces

oflHeAl USIZL 252 U1 AHMAL
(4 mark questions)
Find unknown weight W as shown in fig.

15dlHL £2094, A, A5y W Lk,

Find unknown weight W as shown in fig.

wU5AlHL 22199 21, Aoy W LAl

w

Calculate Tension produced in strings for both the figures as shown below.

cil2Aedl ot 245111 264 2IZIHL BEMAd, dLBL 10 LA
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Co-planar concurrent and Non- concurrent forces

P30 DSB8 AN
60' 30.

T4 Ty

100kN

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

10 N A5y<lell oL 2U5AlHL oAU WHIE @25194 69, dl 2l<le, dlBL 610 dHsy
Zlalde, <laisee olo 2liHl.

SPHERE

=
Z

\\\\J\\\\\\\(\\\

10N

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

Al2l 2usdlHL 284 21111 BEMA, ALRL 6101 AL

130cm
A aSOSANANNNN \\\\\\\\\\\\\\; c
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Co-planar concurrent and Non- concurrent forces

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

SIOUBL UEH A2l 241U oA0lledl (4220, uleuHl ot R o Her 244 £lall il

%,
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Co-planar concurrent and Non- concurrent forces

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

UG A0l RizzHe, uZlenHl olol R o Hed 24 2214 2l

150kN e 25KN
60, o
A i A B
M
. D cl__
B 60" 60" 150kN M 45
—— e
2M Y Y 12kN
/ * 8kN 18kN
150kN -
A
Pl 30 kN
Y 60 kN /.
2M A 1 D
P Y
7 (2,0)
= c (1,-1)
4 oM Ay
50 kN st o 2)
1o | RES | 40 kN
850 N
A
C D
Y
tm 500 N
800 N
60
3 — #1000 N
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Co-planar concurrent and Non- concurrent forces

Find the beam reactions of a beam shown in Figure.

215[AHIE 22194 ollH HI2 o1 L2152 2kl

A l /’\f\f&f\B
1.5 m 1.5m C 2 m g;

L 3m 3m 3 m SMm

10 kN/m
ALY Y Y Y Y YNNG P B
om 2m 2m I
R, Re
4kN




Co-planar concurrent and Non- concurrent forces
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Unit -3 Centroid and Centre of gravity

(2 mark questions)

Define: centroid & centre of gravity

A0 i Eoseg & OlBedseg

Explain axis of symmetry with example of | — section.
AHMA 21480 1 - [AGH1AL BELERL A AHMAL
Distinguish between centroid and Centre of gravity.
EHoAseq, Vel e Seg; 422l dslad

Explain axis of symmetry with example of T — section.
AH[M[A 280 T- [ARU0LAL BELSROL A1 AHMAL

Draw axis of symmetry for the following figures.

1)  T- section

2)  C-section

-

<l2dl hiss1wil w2 AuHld 28l iz,

1)  Zl-[asua

2) Al - [

Explain axis of reference with figure.

15[ A1 2042AHLA 208 HHANAL

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

2. Circular sector

ALl Yug 25 2Rl Bied A2l oldlAl.
1. ol

2. uRux ax

Define: axis of reference, axis of symmetry



Centroid and Centre of gravity

6 LA 530 LA 1A, AHM[A 1A,

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

2) L —section

=~

A2l 2U5DAL HIZ AHUHIBLALALL S8 2121,

1) U9 - [Asel

2)  ud - [As9L

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?

=~ ~

oA (A2l ALL-2180 (A2 UUHIBL €9, Al A21DS 5L A8 UR 89?7

6%\ [A2cA12 IsU-214 (A2 UUHIBL E9, dl U218 5L 18, UR €97

(4 mark questions)

Find Centroid of the lamina as shown in Figure.

215[AHL o1l UHIEL AlReAL A2l 2Bl

10cm

fom| 1 ch_’_
N\ b

10cn l 4cm

fem ~ ]

6Ccm

A

2em

10cm
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Centroid and Centre of gravity

'—-SOMn —
Ar———— F D
|
cumm—}——
|
' 100mm
T f
50|'In
B 100mm C

—»| 25 | 25 ’47
min mim T

—P-lZS mm|4— 50 mm - 50 mm
I

_}‘_

|
|
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.

<

21l 5oy 40 x 4 A4 vt Aot 30 x 2 A.HL., vt <12 sdor 40x4 AL HR1AAL
U= [AHAAL A8 Segedl 21zl 520,

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

22l seoy 30x4 4.4l vt 4ot 20x2 A.HL., 2 {12 s6or 30x4 A4 HAAAL 2U-
[AcuoLAlL oea1stioL segl apidl 2.

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

510U [A1101L 241524451 90 x 60 x 6 HIHl, U215 LML diotl @10l G Al
A uniform lamina shown in Fig. consists of a rectangle, a circle and a triangle

25 [AHL BLAIAL UHIEL UHIA A[HAIML 215 dot2liz, 215 A0 24 Bisiodl A1
20 €9,

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

218l usions 3 Hlez, a0 ugions 6 244 2l 2is 26 Gledl 212 Giald 9 |l 1A
M [AMIRLAL A2l 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.

2Us[AHI oldleil UHLEL, 30 HIHL 41 vt 60 HIHL Gl sxHpi dllousiz gis 50
HlHl il Rafaeg2dl stualmi 209 9. del 24112 Yzl 921241 AedlsiBdl Segeil
[Rafd gl

€50 mm-—>»|

o R s 120 mm

60 mm

30
min
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.

Zl-A52AAL 225 AL Segedl AL, 565y 30 X 4 A4 vt 4ot 50 X 4 .4l
2. <l Rald vusld vz ue stdidl.
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Unit-4 Friction

(2 marks question)

Explain angle of friction.

2RISR AHMAL

Define: dynamic and static friction.

oA 1P, 520 Aldgild i 22z adpl

Define: sliding and rolling friction.

v LA 530 2@l (oL i 2U(daL udw,

Define: angle of friction and angle of repose.
v LA 530 SRl i, [AHsieL.

Explain laws of dynamic friction.

aufagila anpidl [(aHL uHmAl,

State advantage of friction.

LTSGR ET)

Define friction and enlist different types of friction.
28R AUALLPLA 570 i (A48 Us1zAL 2] YR odlal.

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 2614, UR dlsslal oals Wagal HI2 2él 425 30 inc d2s 40d 50N < vidlel
6x34] £9. 671 1Bl ABLIs 0.2 69, L5l 6Als< Aoy« AL

Write law of static friction.

[Raaz aipidl (aHl axmal

Enlist the different types of friction and explain any one.
[Alaa usiAL apidl 42 o11dl 244 51 YRl AHMAL

State disadvantages of friction.



Friction

SNV EFRIARSIETR

Define: friction & coefficient of friction.
AUUAIPIA, 520 A0 24 2Bl RS,
Enlist different types of friction.

[Alaa usiAL apdl 1 o4l

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.

2UEL 2016, UR @lsldl 6alsd WAL HI2 i1l dR5 30° dzg A0 50N < w10l or3<]
89, oyl &bl AR5 0.2 £9. Alssll 6@ls< dAsy<L WAL

Explain angle of repose.

[Asumsior uHmal.

(5 marks question)

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 asy< < 6dls 15 ° «{l 11¢l dzs anal uulZl uz wial 9. 247.50 Nl vl
2[5 AUIZ] 55d, 2A0000 UR AHAL U3 52AL HIZ2 YR, 69, 4Bl LBLis 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 asya10ll 6als 412, 21l £otlbledl ALl 530, 61l 2101 30° €9 ded 241000
qEIRAL HI2 .22(2s aipldl opals 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.

801, ILRLES HR1AAL 2ALEL AULEL UR 2ARIH 5241 450N Ayl 6alsd HALAL HIZ
21l d2s 30° d2s Anial eouiledl dladl 2l
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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 dsy<aloll olisAe 2412691[2d, ARl HulZl 25 300 GUR £61l0L 5l £AIRL
21| AU HAAML 119, 9, 6 200 UR 25 dzs A0G, 9. Pil [5HAAL auaazl 530, o9l
2801 9LRLs 0.15 69 erIR ol 55 el (Lal-L [oig uz €.

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
p=0.2 find Pull ‘P’

2UEL 2014 U Y51l 250 N Ayl @lslel 6dlsd MALAL HI2 2118l 425 300 s
qoig, il viad or3<] €9, orl 4L 2BLis P = 0.2 4 2iElL AL 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 AUl 12 300 BlellAdl AQRAOUHL A<l 2A1HS 5341 HI2, AUIZ] <l UHidz 49.5
KN, Wakeetiell 6132 id Al odls<] Aoyt 2Bl diul ols = 0.25 Hi-il 4l

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.

a5y 8 KN < 21312 241¢l 2012 300 il 510 Uz 25 aqmalon Aul2l uz (61919 €9, 611

-

ALl 5101 250 9. 212 251 2A4AL HI2 6r3<] UULEll AUMIdR Qgry WAL 2iHL.

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 pu =
0.2, find pull ‘P’

21l 2614, U YsAdl 250N Ayl Alsdladl 6Alsd WAL HI2 28l d5 300 d2s
Qg Ul viag sy3<l £9. oyl Al 3lis p=0.2, dL'P" 2kl

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.
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Friction

360N aAsy<Aloll 25 6Als 25 2U8L 5412 UL 251 26 69, 56iR A1A 600 <l dzs 494
120 N 6101 dedl MALAL HI2 YR, 9. eI 2ie 6alls 422 &Rl HIZ HSsAEH Al
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Unit-5 Work, Power and Energy

(2 marks question)

Define: (a) work (b) power.

o Pild 521, (@) 51 (45) (b) Alsd (U1aR)

Explain potential energy with appropriate sketch.
[Radl Gon Alox 25 UIA UHMAL.

Explain the term Power. Also write two units of it.
YL U6T AHMAL dell 0l BISHL WO AW

Explain work done in compressing the spring.
2UloL 2o11adl Ad, 513 UHMAL

Explain work necessary for lifting the body.

Qdd GUR BAsAl sx3<] 51 AHMmAl.

Explain the Law of conservation of energy.

Gont UAAAL [ UHonal,

Define stiffness and write the equation of work done on spring.
22l v ild 530 vid 2oL U2 204 5194 YA v,
Explain the term kinetic energy.

ald G goe Yol

Explain force-displacement diagram in brief.

BLOL — 2ULOUAR SPUAM S5HL AHMAL

Define energy and give S.I unit of energy.

Gont cAvALAd 521 B Gl S.1. A5 2L
Differentiate between Kinetic energy and potential energy.

Al B w1 29ldl B2 422 dsldd 53,



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 a6yl H4dL @lsdldl odisd is qulz 21l 2wl uz 10 m yHl vigal sx2l
513 2LBIL.

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

1000 cl22 wlld sxl auidlal 15 m G U 264 2islHL vy 5291, 9. o34l 514
IR

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.

264 w25l R, s 56l vis 2idld 500 N otoEl 60 m 2idz YAl 55l HIR 9. orl 4

-

2iald 24181 EleuHL M55l HIRAL S1A AL LA $12 LA,

~

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

600 KN a5yt 4214l 2 10 m/s agusl 218l 261 9. d«il aula G2 aeil,

(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 Gl 215 51512 il HSIHHL, 5151240 5 KN dsyedl olla]l ad dHaAL vl
BasAll £ dH5Y 21231 Aoy 80 N/m £9. 245 sisl2<l oudZl Gusal sy3<l 514 ol

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

25000 kg dsy<icl 25 m Gt YAl 20 Hldlzul Gasal ox3<l 513 i wiaz ol

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.

ALl UUegz wilodl £l dou) 100 cm €9 syl 221544 100 N/ cm £odldl €9, 519
UsRAL ot¥u 5120 21l dodls 70 cm A @2 69, 2oL uz 244, 514 244 6101 oL

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

g3l 245 9L 42 2N 400 N 208 Elaumt oo aoudl, 5.5 km/hr obeul vizil 281 9.
20 HlleHL 234 512 2lAl.

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 dsyeel 2 o5 2izm 2141 Wizl Uz 45 km/hr obgugl vl ey 9. ol
200, 249204 510 10 N/KN S14 dl 2429l U192 2kl

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 &AL “a1ad] 215 el 2isl syHlqzl 20 m G uz 9. ded oxdld
u2eil 2iglHiell 15 Hldlznn crandl 9. vl or3<l wiaz sl

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.

291l salaledl 245 2l 5l dou 50 cm 9. 2ol 22154 5 N/em a9, »is
ollél ollesz 2ot 50 cm vial €9 Hddol vARE dolls) 100 cm €9, oliél oilesz galzl
244, 514 a0l

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 215 AUl U2 300 N sl lanmt ool @audl, 4.5 km/hr 2eugl vzl 2ell 9. 15
HllzHl 22 512 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?

el Heeddl uelld sxdldacdl quizlel 15 m G uz 2¢a 2isl sy<il adL 5000 dl2z
89 dHl 10 Hldlzul mraimL 2414l 261 69, KW 2lsHHL Uudl widR 524l ¢i?

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.

2129, 25 244 60 kmph <il g viz] 28 £9 24 dll U2 20 KN vl 61 @ 89,
15 Hl<{lzuL 224 514 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 250l ouall 43 30 m Gat sal izl uwll v 89, ouallHL 2is i Sl 9 oyl
Add dlsoy 25 28 9. o412 olldZl ME A AR ded Aoy 180 N £ sw2l2 541l 214
42 100 N 9. 2i5 odzl vaal il gaizl or3<l 5130 21BIL 21251, Ayl 244010,

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 m is to be filled in 1 hour. Calculate
power required.

10 m Bsl sat il il 15 m G u-l 2islL du 52414 9. 3m X3 m X 2 m
Hiul 2isl 1 saisHL @Raldl 9. oyl wigz awll.

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

15000 kg syl 20 m Gls YAl 10 Hl-dlzul Gasal or3<l 514 i wiaz ol

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 w15 24 70 kmph <{l 22U W2l 26 €9 244 d-l U2 15 KN BBl 619 q04, 9.
20 Hl<{lzu 2244 5124 Al

A water is pumped from ground level and is being filled in a tank situated
at10m high from ground level, having 10,000 litre capacity in 16 minutes. What
should be the power of pump in KW?

il sxHleedl Auizlell du s<ld sxHlel 10m G2 uz 264 10,000 22 audi-l
25141 16 Hlilenl Mral 69, KW HL UYeAl uldR 9 sldl o51521?
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Unit -6 Simple machines
(2 marks question)
Define simple machine and compound machine.
AL 5L Bhel A5 4oL AP 53,
Write the equation of mechanical advantages and velocity ratio.
1isils 5121 24 491 Rl YA AU,
Differentiate between reversible machine and non-reversible machine.
[Raxdlod 23 2 <l [Raziloid 434l dslad s2l.
Give two examples of simple machine and lifting machine.
RALEL 434 VA GASALAL AL 6L 6 GELSROL ALl
What do you mean by “Mechanical advantage™? Also write equation of it.
AHIZL HA "1islls SIAEL"AL HAGOL 9 2A11? de, YL UL QUi
Define: (a) mechanical advantage (b) velocity ratio.
v i 530: (@) 2ils el (b) 4oL dLRlidR,
Explain effort lost in friction in brief.
AXHL A4 Al UAeel 6Ll 42 Z5HL UHMAL.,
Explain velocity ratio of simply wheel and axle.
AIEL A5 2 42| HI2 9oL LBl UHMAL
Write the equation of input and output for simple machines.
AUEL A2 HIZ HY2 Died 2AB2Y24lL YL QUL
Define efficiency and ideal machine.
S8 AL Dl e 43 ALvALLA 52U,
Write the condition of reversible machine.
[Razilod 421 1zl 2341 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 234l 401 IRIHR 20 wtel sPAEAAL 70% 9. 300 N Wil 6101 43 524, dAsy<l GuSl
A5 d LA

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 991 0Ll 10 iel s1Ae8AL 80% £9. 200 N el o0 93 524 sy Gl
A5 d LA

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 UIAAHL 720 Kg Aoyl HIs 30 Kg WAool 43 G5 9. d-l Aislls 5142l
526l 2?2 ool SIAEEAL 30% 1A dl 421 ARITR 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 242l 401 9LEldR 10 2 d<il Heedl 850 N dsy<otol 100 N Wicd, o1 48 Gag)
21511 89, Al s1Acaidl ol

(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.

BaAsAlAL 215 dlsZ[o 4311 90 N AL WA 6101 42 950 N Aoyl dHSy 450 N Ut 6101
43 5.70 KN asy<t GUsl 2514 69, 10 KN syl GAsAL 6532l Wit 6101 LIAL

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

1192, A<l Heedl sl Al (Helladl dlam) Gormel dxmal. Ay uedl didal
ALRELL 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%.

w5 As (cdld) v YLl (@aanl), Uded ol céladl it 30 cm €9, HIZl 2 Al
VIEA-AL U 14 cm 24 10 cm €9, o7l 51424l 80% 1AL Al 60 N sy Gusal o33l
U 6101 LA

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.

Q9L OLBLTR 15 HR1AAL UIEL 2 HIZ, oleel 512411 SIAEEAL dLRLL
1) asyl = 100 kN and WAc< 6101 = 9.82 kN.
2) a5y, = 600 kN and W, o1 = 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 4341 80 N Al Wiesl 6401 43 2.24 K N doy<l GAS| 2514 9. WAeed 6101 20 m WU
SFRLAL €9 IR Ayl 50 cm 6¥2q ANAR 52 €9, Al Aisils s1El, 4oL oLBlinz,
SAEEAL AL 2 240 adlod 9 5 4dl A sveual.

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 céld (Usl) wid A (42]) HI2, visdddl 24 20 cm 21 célddl i 50 cm
£9. 1000 N asy<l GAsAL 613<] WAt 6101 2iAL. 2Rl 5128141 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 HIEL ool lAH P = 0.2W + 4 €9, 100 KN asy<l G5l 673<] WAeed o101 2L 641
VR=40 612 dl %34l HdH s1A28dlL dHsy HedH Aisls g2l a8l

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 43l (Sladlia 2iad) <l Hizl 21 dldl 2414 8 cm 244 7 cm 9. o5l céldll
41, 24 cm $iA Al 990 IR LAl orl sPReadl 52% sii dl 8 KN dsy< Gasdl
6933 Wit 6101 2UIAL.

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 dl5Z[oL ML 30 N <Al WA 6191 943 350 N Asy<l dHsy 40 N Wieel 6101
43 500 N asyl Gugl asid 9. 2l 1AM gldl sxl 921 IRl 20 S dl il
HTH 5AEAAL DL

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 434l {41 P = 0.1W + 3.5 £9. 50 KN syl GUsal 6¥3<L WAced 0101 2.
o6l VR=30.5 14, dl 3tell HeH s1z8dl dHey HedH Aisils s142l aLell.
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