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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
FIRST INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SELA [SN] [ [ [ [T TTTT]
Degree : B.E Semester : ¥
Branch - Stream : MECHANICAL Course Type / Code : THEORY/ZIMESI
Course Title : THEQRY OF MACHINES Date @ 2/1/2024
Duration : 60 Minutes Max Marks : 20

Note: Answer ONE full question from each Module,
K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

s | Mark K-
) No. Cuestions 5 co Level
Module-1
1(a) | Define i) kincmatic pair ii) kinematic chain iii)degree of freedom iv)machine 4 CO1 K2
(b) Make use of contact between the links and type of mation between the links | 8 col K3
' to classification of kinematic pairs
[y OR
: 2(a) | Define i)mechanism ii)inversion iii)lower pair & Higher pair iv)mechanism 4 Ccol K2
Tn a 4 bar kinematic chain ABCD, AD iz Toed c B
and is 150mm long, the crank AB is 40mm long
and rotates at 120 rpm CW, while the link CD- 8
®) 80mm wpsrillates about D, BC and AD are of col —
equal length. Solve the angular velocity of link =
CD when BAD=60" = il
Module-2
Explain static equilibrium conditions for the following i) Body subjected to 4 K1
3a) | two forces if) body subjected to three forces iii}Body subjected to two {orces cO2
and torque
The crank of slider crank mechanism rotates . 4
CW at a constant speed of 300 rpm. The crank o K3
B} | i< 150mm and connesting rod is 600mm ling. | € 4EE~TAY D coz
Dietermine linear velocity of the piston g
N OR
4{a) | Explain tangential and radial component of acceleration. 4 C02 K2
{'. In a 4 bar mechanism ABCD , is made up of c 4 02
four links, pin jointed at the cnds AD is fised
link, which is 180mm [ony, the hoks AB, BC,
and €D are 90mm, 120mm and 120mm long
(b) | respectively. At certain instant the link AB K3
makes an angls of 607 with the link AD. If the
link AB rotates at uniform specd of 1000 rpm
CW determine i} angular veloeity of the link
BC and CD
ok S -
- T ne v Ty L
2|\ Ty s STLATI sy .fr{fjffj
Name & Signature Name & Signature of oD Principal

of Course In charge Madule Coardinator
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
FIRST INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SCHEME

SET: A
- fose] T T T T T T 11 []
Degree : B.E Semester : V
Branch - Stream : MECHANICAL Course Type/ Code : THEORY/2IMES]
Course Title : THEORY OF MACHINES Date ; 2/1/2024
Duration : 60 Minutes Max Marks : 20

Note: Answer ONE full question from each Module.
K-Levels: K1-Remebering, kK2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

] Mark
(2 No. Questions :T
Nkinematic pair — 1mark
ii) kinematic chain — lmark 4

128) | iii)deprec of freedom — Imark
ivimachine — Imark

lower pair- 2marks 8

(b} | higher pair — 2marks

kinamtic pairs based on relative motion- dmarks
iymechanism- 1mark

2 iijinversion-1mark 4
@) iiijlower pair & Higher pair -lmark

ivimechanism-1mark

4 bar kinematic chain

space diagram- 2 mark

velocity of the crank-2 marks 8

velocity diagram- 2marks

angular velocity of link CD 2marks

()

Definition of static equilibrium -1 mark 4
i) Body subjected to two forees- | mark
3@ i) body subjected to three forces — Imark
iii)  Body subjected to two forces and torque- lmark
Slider crank mechanism 4
space diagram- 2 mark
(b) | velocity of the crank-2 marks
velocity diagram- 2marks
lincar velocity of piston 2marks

4 Tangential component of acceleration-2 marks 4
(a) Radial component of acceleration- 2marks
4 bar mechanism ABCD , 4

space diagram- 2 mark

(b) | velocity of the crank-2 marks

velocity diagram- 2marks

angular velocity of the link BC and CD-2marks

: oM

ame & Signature
of Course In charge
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
FIRST INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

- N[ [ [T T T ITTT]
Degree B.E Semester 1 V
Branch - Stream MECHANICAL Course Type/ Code : THEORY/ZIMESI
Course Title : THEORY OF MACHINES Date @ 2/1/2024
Duration 60 Minutes Max Marks : 20

Note: Answer ONE full question from each Module.

K-Levels: KI-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

; Mark K-
Mo. j
0 No Questions p co Level
Madule-1
1{a} | Differentiate between machine and mechanism 4 Col1 K2
(b) | Explain classification of kinematic inversions of 4 bar kinematic chain 8 co1 K2
® OR
2(a) | Define i)mechanism iijinversion iiijlowcr pair & Higher pair iv)DOF 4 Co1 K3
Explain the procedure to follow velocity and acceleration analysis of 4 bar 8
{(b) | kinematic chain with an example Col1 K3
- Module-2
4
3(a) Define static equilibrium and Explain static equilibrium conditions for the co? K3
following i) Body subjected to two forces ii) body subjected to three forces
Draw the FBD ﬁf allthe movable links shiown in the figure 4
p AB= EDmiv  OF = 30mrs
&
) Rc= Bbmin, pap = 0 caz | =
il O = 25npm
@ OR
4(a) | Explain tangential and radial component of acceleration. 4 CO2 K3
In a 4 bar mechanism ABCD , 1s made up of four links, pin jointed at the ends 4 CO0?
AD is fixed link, which is 180mm long, the links AB, BC and CD are 50mm,
(b) | 120mm and 120mm long respectively. At certain instant the link AB makes an K3
angle of 60" wilh the link AD. If the link AB rotates at uniform speed of 100
rpm CW determine i) angular velocity of the link BC abd CD
_ @1 papﬂhmb . &
i L 5 wk L
p.(w}-’/ £V WU By M (Ao —
ame & Signature Name & Signatore of rincipal

of Course In charge

Module Coordinator
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
FIRST INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

S SCHEME
b . osn[ [ [T [T T 1T]
- gree @ B.E Semester : 'V
ranch - Stream : MECHANICAL Course Type / Code : THEORY/2IMES]
Course Title : THEORY OF MACHINES Date : 2/1/2024
Duration : 60 Minutes Max Marks : 20

Note: Answer ONE full question from each Module.

K-Levels: K1-Remebering, K2- -Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating
i Tark
Q No. Questions " :r

1(a) | 4differences between machine and mechanism —4x1 4 mark 4
lower pair- 2marks
(b) | higher pair -~ 2marks ¥
kinamtic pairs based on relative motion- 4marks
i)mechanism- I mark
iijinversion- 1marck 4
iii)lower pair & Higher pair — lmark
iv)DOF- lmark

procedurs
®) velocity analysis of 4 bar mechanisms- 4marks 8
acceleration analysis of 4 bar mechanisms- 4marks

2(a)

static equilibrium -1 mark
3(a) 1] Body subj_:.:ctod to two forces —sketch 0.5 mark, explantion-1 mark
ii) body subjected to three forces—sketch 0.5 mark, explantion-1 mark

FBD of all the movable links 4

(b)

a(a) tangential component of acceleration- 2marks 4
radial component of acceleration- 2marks

4 bar mechanism ABCD, 4

space diagram- | mark

{b) | velocity of the crank-1 marks

velocity diagram- lmarks

angular velpcity of the link BC and CD-Imarks

et o2
Name & Signature f D
of Course In charge
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SECOND INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SET: A

sy [T T T T 111 1]
Degree : BE Semester : V
Branch - Stream : MECHANICAL Course Type / Code : THEORY/2IMESL
Course Title : THEQORY OF MACHINES Date = 5/2/2024
Duration : 60 Minutes Max Marks : 20

Note: Answer ONE full question frem each Module.
K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

K-
Q No. Questions Marks | CO Level
Module-1
1(a) Make use of involute profile to develop an expression for length of path of contact. 4 co3 K2
Each of two gears in a mesh has 48 teeth and a module of 8 mm. The teeth are of 20°
= (b) involute profile. The arc of contact is 2.25 times the circular pitch. Solve for the 8 CO3 K3
o addendum.
OR
2a) Develop an expression for Law of Gearing with a neat sketch 4 co3 K3
Two involute gears in a mesh have a module of 8 mm and a pressure angle of 20°.
The larger gear has 57 while the pinion has 23 teeth, If the addenda on pinion and 8
{b) | gear wheels are equal to one modulg, solve for (i) contact ratio (i) angle of action of Co3 K3
the plnion and the gear wheel (iii) ratio of the sliding to rolling velocity at the
Module-2 —
d
A four link mechanism is acted upon by
forces as shown in the figure. Determine |
the torque T; to be applied on link 2 to K3
3(a) | keepthe mechanism in equilibrium. CO2
AD=50mm, AB=40mm, BC=100mm,
De=75mm, DE=35mm
@1
Explain the terms in governor 4 - K2
(0) i)Height of the Governor ii)minimum and maximum equilibrium speed
OR
Determine Tz to keep the mechanism
shown in the figure in equilibrium, - B il
@ AC=70mm,AB=150mm, . /% 4 1€C02| g3
H
ke k-]
02A= 40mm . A e
o @
Explain the terms in governor 4 CO4 K2
() i)isochronous governor ii)Hunting

\ L L%(cﬂ-\ H C AT U At | é\?}/
Name & Signature Name & Signature of HOD
of Course In charge Madule Coordinator

rinciy
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
SECOND INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SCHEME.
SET: A fosn T T T T T[T 11]
Degree : B.E Semester : V
Branch - Stream : MECHANICAL Course Type/ Code : THEORY/21MES1
Course Tiile : THEORY OF MACHINES Date : 5/2/2024
Duration : 60 Minutes Max Marks : 20

Note: Answer ONE full question from each Module.

K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Q) No. Questions

Marks

Path of contact = path of approach + path of recess
CD =CF + PD —eereeeeeem 2+2 Marks

1(8) | (J&? = R*cos® p—Rsing)

+[-.frf -7? cos? P-rimd)

Solution @=20%r=T=458; m =8 mm;

=192 mm; R, =r,

Arc of contact = 2,25 ¥ Circular pitch = 2.258 m p, = aD/T
=2 25rx 8= 5655 mm
Path of contact = S6.55 % cos 200 = 53,14 mm

(b) or  (JR:=R*cos’ p=Rsing)

+(JrZ = P cos? p=rsing) =53.14

or  2(JR? -192* cos® 20° -1925in 20°)
=5314 or R,=2026mm

Addendum=R,—- R =202.6-192=106mm

242

+4

sketch - 2MARKS
@) expression for Law of Gearing-2MARKS

|length of path of contact=52.3mm

arc of contact =55.6mm
{b)

contact ratio.=1.5
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o Pagje
51}
3(a) s e e o
"Ii(:"_\':ir: - ’l';‘..'i,’? “..::S: T ﬁ.
il T 2 i y
(b) | Each definition is of 2 marks
4
Loa By &
B
LoA Frg
4(a)
Te* Frh = Rk
Fyzand Fztorm a CEW couple and henee Tanets otk vive.
e 4
(b) | Each definition is of 2 marks
\Lage— o
ame & Signature D

of Course In charge
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
SECOND INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SET: B T
S uss[ T T T T T [T 0[]
Degree : B.E Semester @V
Branch - Stream : MECHANICAL Course Type / Code : THEORY/2ZIMES]
Course Title : THEORY OF MACHINES Date : 5/2/2024
Duration : 60 Minutes Max Marks : 20

Note: Answer ONE full question from each Module.
K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

K-
N i -
Q No Questions Marks | CO Laval

i Module-1
1(3) Make use ol involute profile to develop an expression for length of path of contact.

CO3 K3

Two involute gears in a mesh have a module of 8 mm and a pressuce angle of 20°. The larger 8 C0O3 K3
gear has 57 while the pinion has 23 teeth. If the addenda on pinton and gear wheels arc equal
(b) to one module, solve for (i) contact ratio (ii) angle of action of the pinion and the pear wheel

(iii) ratio of the sliding to ralling velocily at the(s) beginning of contact (b pitch point
{c) end of contaci

OR
2(a) | Compare Cycloidal and involute gear toot profile 4 |cos| K3

A pinion having 30 teeth drives a gear having 80 teeth. The profile of the gears is involute 8 C03 K3

with 20° pressure angle, 12 mm module and 10 mm addendum. Sﬂ]u for length of path of
confact, arc of contact and the contact ratio.

Module-2.8:4

Figure shows a slider crank mechanism in which the | 4 o2 K3
resuliant gas pressure 8 x 10 Nm-? acts on the piston of
cross sectional area 0.1 m® The system is kept in
3(a) | equilibrium as a result of the couple applied to the crank
2, through the shaft at O, Determine forees acting on all
the links {including the pins) and the couple on 2.

)

Explain the terms in governor 4 CO4 K2
(L) i)Height of the Governor iijminimum and maximum equilibrium speed

OR
Determine the torque T» reguired to keep the glven
iffﬁ) mechanism in eguilibrium,
OpA=30mm, = AB =040, 00 =60mm, A 0204=60°,
BC = 19mm, AD=15mm

4 co2 K3

(&) | Explainthe terms in governor :i))isochronous govemnor ii)Hunting 4 COd X2

, : -
Mo mﬂiw* ﬁﬁ’j/

Mame & Signature of Course Mame & Signature of Mndule I ['rlm-l|m|
Coordinalor
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
SECOND INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SCHEME
: B osN] [ [ [ [T 11111
Degree @ B.E Semester : ¥V
Branch - Stream : MECHANICAL Course Type / Code : THEORY/21MES51
Course Title : THEORY OF MACHINES Date : 5/2/2024
Daration : 60 Minutes Max Marks : 20

Naote: Answer ONE full question from each Module.

K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

_Q el Questions Marks
Path of contact = path of approach + path of recess
CD =CP + PD-242 marks
1(a) | (RS -R*cos® p—Rsing) 4
+(\Jrf = cos® p-rsmp)
hi
contact ratio =
{ii) angle of action of the pinion and the gear wheel= L945*
(iii) ratio of the sliding to rolling velocity at the  (a) beginning of contacT=
® |.0m
0.8
(b) pitch point=0 (c) end of contact= e
4
2(a) Cyeloidal and involute pear toot profile
length of path of contact-2 ]
[: b are of contact
contact ratio.
4
p
i Rt 'n.‘ Ir:
Lom T Lea P, BEEm M
3 | & N r
” i B | -
tas £ Fa ten Py .
q4
(b) | Each definition is of 2marks
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(b)

Each definition is of 2Zmarks

Mame & Signature of Course

In charge
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109

)/  THIRD INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER
|
SET: A
[usN] | | | | L
Degree B.E Semester ¢ ¥
Branch - Stream :  ME-ME Course Type/ Code : Theory/21MESI
Course Title :  THEORY OF MACHINES Date : 04.03.2024
" Duration 60 Minutes Max Marks : 20

Note: Answer ONE full question from each part.
K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4~Axna]ya:1g, K5- Eva]uatmg KG Creating

Q Na. Questions Marks | CO |

K-
Level

PART-A

1{a) | Develop difTerential equation for a spring mass damper system 4 cos K3
A vibrating system consists of mass 25 kg, a spring of stiffness 15 kN/m and a 8 .
damper. The damping provided is only 15% of critical value. Determine i) Giie K3
Critical damping coefficient {i) damping factor -iii)natural frequency iv) '
logarithmic decrement v) ration of two consecutive amplitudes of vibration | |

(b}

OR

A body of mass Skg is supported on a spring of stiffness 1960N/m and has a

I m/s in what ratio will the amplitude uf vibration be reduced after 5 cycles

Develop differential equation for a spring mass damper system and obtain &

K3
complete solution for over damped system

|
. : ; : . |
2{a) | dashpot connected to it which produces a resistance of 196N at a velocity of G COs t K3
|
|

(o)

PART -B

In an engine governor of porter type, the upper and lower arms are 200mm and |
'250mm respectively and pivoted on the axis of rotation. The mass of central
load is 15kg, the mass of each ball is 2kg and friction at the sleeve together
with the resistance of the operating gear is equal to a load of 24N at the sleeve,
If the limiting inclinations of the upper arms to the verticals are 30° and 40°.
Solve taking friction in to account range of speed of the governor.

3(a)

OR

In a hartnell governor, the extreme radii of rotation of the balls are 40mm and
60mm and corresponding speeds are 210rpm and 230rpm. The mass of each
4(a) | ball is 3 kg. The ball and sleeve arms are equal Determine i) spring loads at | 8 co4 K3
min and max speeds ii) stiffness of the spring ili}initial compression of the

spring

gl EEE[M STl i) 4}/ o L,

Name & Signature of Name & Signature of HOD Principal
Course In charge: Module Coordinator:
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
THIRD INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SET: B : \
osN T T T T [ [ [TT[]
Degree - B.E Semester =V
Branch - Stream  : ME-ME Coursc Type/ Code ; Theory/21MES]
Course Title THEORY OF MﬁCHINES Date = 04.03.2024 '
Duration = 20

60 Minutes Max Marks

Mote: Answer ONE full question from each part,
K Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, Ké- C:rEﬂT.II'If;

Q No. Questions | Ma rlm

1(a) =~ Ay + Agt) 4

logarithmic der.ren_'ne nt=0.6105-3Marks 8

(® | ratio of any two consecutive amplitudes of a vibrating system =1.84-3Marks
number of cycles :2,63-2Marks

a) ratio of any two consecutive amplitudes of a vibrating system =6.62-3Marks

|—-T1-Iq|'|“:L'T|-I.J l-f—r'ﬁ—_i'i}JJ f
b

At =cjr

gl [ cacfwgr) +alamn fmae

I B Sl mt-i‘li’h_ﬂf:l"L-'-.'uum eyt
Frpripmnally & >
Irmag -

|
logarithmic decrement=0.63-3Marks ‘
|

Feali makin

N=167 rpm-Zinarks
N1=164.8rpm-2marks
N2=165rpm-2 marks
N2-N1=4.2rpm- 2 marks
s1=562M- 2Zmarks |
£2=930MN- 2marks
k=3.2N/mm-2 marks
inltlal compression=9.2N,/mim- 2marks

Mot gilosish L

Name & Signature af HOD
Course In charpe:

3{a)

4{a)
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
THIRD INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

SET: B
(usn] [T [T LI T TT]
Degree - B.E Semester ¢V
Branch - Stream : ME-ME Course Type / Code : Theory/ZIMESI
Course Title : THEORY OF MACHINES Date : 04,03.2024
Duration - 60 Minutes Max Marks : 20

Mote: Answer ONE full question from each part.

Q) No.

Q.uesrlnns

Marks

K-Levels: Kl-RemehL‘::l‘ing, K2-Understanding, K3-Applyving, K4-Analyzing, K5-Evaluating, Ka-Creating
; cO

K-
Level

PART-A

1(a)

Develap differential equation for a spring mass damper system

CO5

K3

_-@ (b)

Find logarithmic decrement, ratio of any two consecutive amplitudes of a
vibrating system and number of cycIes after which the original amplitude is
reduced to 20%. The vibrating system is defined by the following parameters
m=3.5kg, k-2.3N/mm, ¢=0.018Ns/m

Cas

K3

OR

2{a)

A vibrating system in a vehicle is to be designed with the following parameters
k=100N/m, c=2Ns/m, m=lkg. calculate the decrease in amplitude after 3
complete oscillations and frequency of oscillation

COs

()

| Develop differential equation for a spring mass damper system and obtain

complete solution for over damped system

cos

K3

PART -B

3{a)

| The arms of a porter gﬂvernnr are 300mm long. The upper arms are pivoted on
the axis of revolution. The lower arms are attached to the sleeve at a distance
of 40mm lrom the axis of rotation. The mass of the load on the sleeve is 70kg
and mass of each ball is 10kg. Find the equilibrium spead when the radius of
rotation of the ball is 200mm, I the friction is equivalent to 20N al the sleeve,
what will be the range of speed for this position?.

co4

K3

4{a)

DR

'®_‘ “[Ina spring loaded Hartnell type govemnor, the extreme radii of rotation of the

balls are 80 mm and 120 mm. The ball arm and the sleeve arm of the bell érank
lever are equal in length. The mass of each ball is 2 kg. If the speeds at the two
| extreme positions are 400 and 420 r.p.m., find: 1. the initial compression of the
| central spring, and 2. lhe spring constant.

CO4

o3
Name & Sigoature of Qnmt .‘aiﬂuaturew HoD

bk :

w

Course In charge: Maodule Coordinatar:
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K.5. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
THIRD INTERNAL TEST QUESTION PAPER 2023-24 ODD SEMESTER

et SCHEME
T A
| cfoss T TTT 1T 1111
Degree B.E Semester @ Y
Branch - Stream  ; ME-ME ' Course Type/ Code : Theory/21MES]
Course Title : THEORY OF MACHINES Date : 04.03.2024
Duration 60 Minutes ' Max Marks : 20

Note: Answer ONE full question from each part.
K-Levels: K1-Remebering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, K6-Creating

Q No, Questions " | Marks
1{a) di={ --r[,h - i ,'i_rﬁ 4
i) Given data-1Marks : : 8
i} Critical damplng coefficient=1224 Ths/m-10tarks

iii) damping factor =0.15%-1Marks
() iv) natural frequency =24.22rad /-1 Marks

v) legarithmic decrement =0.9533-1Marks
i) ration of two consecutive amplitudes of vibration=2.594 -2Marks

c=1.96Ns/m-2Marks
2wy | €e=197.99Ns/m-2Marks - 6

logarithmic decrement:(.0622-2Marks
x(0/x3=1.365-2Marks

[—':'+|'-'\|||]—4."'e Gl - 1]—{2 ]-.-.,,r' . G
=) =ee e '
®) =g C [d eos(wat)+dp sinwme]]
Sa= @ Iy cng[u}jsj+w sin frgt )
Ezprenenfially 2
demy Fonodic molion
3w | M =1833cpm MN=222 rpm N, -N| =222-1833=387rpm Aus. : 8
i) epring loads at min and max speeds
d(a) ") stiffness of the spring-4 markd 8
i} iiijinitial compression of the spring-4marks
. i s
Lt —olos Y
Name & Signature of ¥ HOD

Course In charge:



