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Fourth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Time: 3 hrs.

Analysis of Structures

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Course outcomes.

Module — 1 M|L| C
Q.1 | a. | Explain with examples : 5 |[L1|CO1
i. Structural forms
ii. Degrec of freedom.
b. | Determine the forces in members of the truss as shown in Fig.Ql(b) by | 15 | L3 | CO1
method of joints.
20Ky 8 c Lok g
3m
A e
=
= 3 - 2m
Fig.Ql(b)
OR
Q.2 | a. | Explain: 5 |L1 | CO1l
i. Conditions of equilibrium
ii. Compatibility conditions.
b. | Compute the forces in members meeting at joint 5 of the truss as shown in | 15 | L3 | CO1
Fig.2(b) by Method of sections.
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Module — 2 e

Q.3

Determine the slope and deflection at free end of the Cantﬂever beam as
shown in Fig.Q3(a) by Moment Area nethod.

P
Aj 2E1 c.:EIj'k

Aty —ape— 2 —F

Fig.Q3(a)

10

L3

CcOo2

. | Determine the deflection under the load for the beam as shown m F1g Q3(b)

by Castigliano’s Method. Ef, = 33600 KN-m®, EL, = 25200 KN-m

ERNred
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Fig.Q3(b)

10

L3

CO2

OR

Q4 |

Determine the slope and deflection at free end of the cantilever beam as
shown in Flg Q4(a) by Moment Area Method ELL = 140 KN~n:12,

ElL, = 28 KN-n*.
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Fig.Q4(a)

10

L3

CcO2

Determine the vertical deﬂection at free end of the frame as shown in

Fig.Q4(b) by Castigliano’s Method. EI = 2050 KN-m*
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COo2
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— quule -3

Q.5

The cquation of three-hinged parabolic arch with origin x” at its left support is
2

y :x—%. The span of the arch is 48m. Find the normal thrust and radial

shear force at a section 6m form the left support, when the arch is camrying
UDL of 20 KN/m over the left half of span. o

10

13

co3

A suspension cable 150 m span and 15 m central dip carries a load of 2 KN/m
(two Kilo-Newton/meter). Calculate the max and minimum tension in the
cable. Find the horizontal and vertical forces in each pier under the followmg
conditions : :
i. [fthe cable passes over a ﬁ‘lctlonless rollers on top of piers
. Tf the cable is firmly clamped to saddles carried on frictionless rollers on
top of the piers. :
In each case the back stay is inclined at 30° with horlzontal

10

L3

CO3

OR

Q.6

Determine the reaction cdmponents at supports A and D and the internal
forces just to the rlght of point C for a three-hmged arch as shown in
Fig.Q6(a).

10

L3

Co3

A suspension bndge of 110 m span has two three hinged stiffening girders
supported by two cables having a central dip of 12 m. The roadway has a
width of 6m. The dead load on bridge is 5 KN/m’ and the live load 8 KN/m®

‘which acts on left half of the span. Determine the shear force and bending
smoment in the girder at 25 m from left end. Find also the maximum tension in

the cable for this position of live load.

10

L3

Co3

Mod;lile —4

Q.7

A continuous-beam is supported and loaded as shown in Fig.Q7. During
loading support B sinks by 10 mm. Analyze the beam for support moments
and reactions. E = 200,000 MPa and I = 100 x 10° mm* constant throunghout,

'using SIOpe—deﬂection method.
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Fig.Q7
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CO4
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OR

Q.38

Determine the end moments of the members of the frame with lateral
translation of joints as shown in Fig.8. The relative EI values for éach member
are indicated along the members, by slop—deflection method.
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Fig.Q8

20

L4

CO4

Module -5

Q.9

Analyse the continuous beam as shown in Fig.Q9 by moment distribution
method. EI is same throughout the span.

A %if ‘}’E Bmvx)éry\pnc D
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Fig.Q9

20

L4

COs5

OR 3

Q.10

Determine the end moments of the members of the frame as shown in Fig.Q10
with lateral translation of joints by moment distribution method. EI is same
for all the members: Draw the BMD. -

L.

Fm

ke

-

A ’é' dw -———?}

Fig.Q10
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Fourth Semester B.E./B.Tech. Degree Exammatwn, Dec.2025/Jan.2026

Fluld Mechanics and Hydraullcs

3 S

Time: 3 hrs. . Max. Marks: 100
Note: 1. Answer any FIVE full questions, choasmg ONE full question ﬁonz each module,
2. M : Marks , L: Bloom’s level , C: Course ‘outcomes. ‘ﬁ‘
_ Module =1 M| L C
Q.1 | a. | What is Surface Tension? Explam the phenomenon of surface tens1on with| 6 | L1 | CO1
' help of sketch. o )
b. | State and prove Pascal’s law. o e 7 |11, CO1
- : N ,':
‘c. | A Utube manometer is used to measure the pressure of oil of specific | 7 | L4 | CO1
gravity 0.85 ﬂowmg in a pipeline. Its left limb is connected to the pipe and
the right limb is. open to the atmosphere. The: centre of pipe is 100 mm
below the level of mercury (sp.gr = 13.6) in'the r1ght limb. If the difference
of mercury Ievels in the rlght limb and the left timb is 160 mm. Determine
the pressure of oil in the pipe. _
I “OR j :
Q.2 | a. | Derive the expression for total pressure and cenire of pressure ona Vemcal 10| L3 | CO1
plane surface. . SRR T i '
b. | A circular plate 3 meter diameter is subrﬁerged-m water as shown in | 10 | L4 | CO1
Fig.Q.2(b). Its greatest and least depths are- below the surfaces bemg 2m
and 1 mrespectively. Find : :
i) The total pressure on front face. of i:he pIate
ii)  The position of centre of pressure_
Q.3 | a. | Distinguish between : 6 | L1 CO2
i) Steady flow and Unsteady flow
ii)  Uniform flow and Non uniform flow
iif)  Laminar flow and Turbulent flow
b. | Derive the 3 dimensional continuity equation in Cartesian co-ordinates fora |7 | L3 | CO2
steady incompressible flow.
1of3
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A 300 mm x 150 mm venturimeter is provided in a vertical pipeline

carrying oil of specific gravity 0.9, flow being upward. The difference in

elevation of the throat section and entrance section of the venturimeter is

300 mm. The differential Utube mercury manometer shows a gauge

deflection of 250 mm. Calculate:

i) The discharge of oil

ii)  The pressure difference between the entrance section and the throat
section PR

Take the co-efficient of meter as 0.98 and sper:lﬁc gravity of mercury as

13.6.

L4

co2

-OR

Q4

Derive Bernoulli’s equation from Eulers equation of fluid motion.

L2

CO2

The water is flowing through a taper pipe of length 100 m having diameter
600 mm at the upper end and 300 mm at the lower end, at the rate of
50 liters/s. The pipe has a slope of 1 in 30. Find the pressure at the lower
end if the pressure at the higher level is 19.62 N/em”,

L4

CcoO2

A stream function is given by y = 5x — 6y. Calculate the velocity
components-and also magnitude and direction of resultant velocity at any
point. :

14

CO2

Module — 3

Q.5

Classify orifice (any three). Explain briefly.

11

COo3

Derive an expression for discharge over a triangular notch.

L2

Cco3

A valve is provided at the end of a cast iron pipe of diameter 150 mm and
of thickness 10 mm. The water is flowing through the pipe, which is
suddenly stopped by closing the valve. Find the maximum velocity of
water, when .the rise of pressure. due to sudden closure of valve is
196.2 N/em®. Take K for water as 19.62 x 104 N/em? and E for cast iron
p1pe as.11.772 x 10° N/em®.

L4

CO3

_' T - : OR

Q.6

Deﬁne the following hydraulic coefficients:
i)  Coefficient of velocity “

i) Coefficient of discharge

iiiy Coefficient of confraction

1

CO3

An oil of specific gravity 0.7 is flowing through a pipe of diameter 300 mm
at the rate of 500 liters/s. Find the head lost due to friction and power
required to maintain the flow for a length of 1000 m. Take v = 0.29 stokes.

L4

Cco3

Three pipes of diameters 300 mm, 200 mm and 400 mm and lengths 450 m,
255 m and 315 m respectively are connected in series. The difference in
water surface levels in two tanks is 18 m. Determine the rate of flow of
water if co-efficients of friction are 0,0075, 0.0078 and 0.0072 respectively
neglecting minor losses.

L4

CO3

20f3
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Module - 4 ‘
Q.7 | a. |‘What is specific energy curve? With help of a neat: sketch explain the L1 | CO4
characteristics of specific energy curve. :
- | A rectangular channel carries water at the rate of 400°1it/s when bed slope is 13| Co4
1 in 2000. Find the most economical dimensions of the channel if C = 50.
A conrete lined circular channel of diameter 3 m and bas a bed slope of 1 L4 | CO4
in 500. Work out the velocity and flow rate for the maximum velocity
conditions. Assume Chezy’s constant C = 50.
- OR
Q.8 Derive the conditions for most economical triangular channel section. L1 | CO4
The depth of flow of water, at a certam section of a réc"tangular channel of L4 | CO4
2m wide is 0.3 m. The discharge through the channel is 1.5 1 */s. Determine
whether a hydraulic'jump will occur and 1f so, find its height and loss of
energy per kg of Water
Find the cr.itlo'al’depth and critical velocity of the water flowing through a L3 | CO4
rectangular channel of width 5 m, when discharge is 15 m?_fs; )
Module — 5 e
Q.9 State impulse momentum equatlom Mention its apphcatlons L1 | CO5
Explain the various heads and efficiencies of centrlfugal pump. L2 | CO5
Show that the maximum eff' iciency of jet striking at the centre of series of L3 | CO5
symmetrlcal curve vanes 1s :
=—(1+cos0
2 (A 2080
' OR
Q.10 Draw a neat sketch of Fran01s Turbine and explam its components. L2 | CO5
. :erte a note on multlstage centr1ﬁ1ga1 pumps for high discharge. L3 | CO5
A Pelton wheel is having a mean bucket diameter of 1 m and is running at L4 | COS5

1000 rpm. The net head on the Pelton wheel is 700 m. If the side clearance

angle is 15° and- discharge through nozzle is 0.1 m*/s, find :
1) Power available at the nozzle

if)  Hydraulic efficiency of the turbine.

- E
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Fourth Semester B.E./B.Tech. Degree Exammatmn, Dec.2025/Jan.2026

] Biology for Engmeers
1

.-

Time; 3 hrs ' Max. Marks: 100

. 7
L Note: 1. Answer any FIVE full questions, choosn;g ONE full question ﬁ (7] each module,
2 M Marks, L: Bloont’s level , C: Cotme ontcomes. ,

)
A

Module - 1 o M[L] C

Q.1 | a. | Explain Eukaryotic and Prokafyéﬁié cell structures with neat diagrams. 10| L2 | COl1

b. | What are Stem Cells? E;x;ﬁiqiﬁ their applications and=_’c'}éséiﬁcati0n indetail. |10 | L2 | CO1

Q.2 | a. | 'Explain the propertles and functions of the fallowmg biomolecules 10 12 | cOo1
i) Proteins N N -
i) LipldS

y

b. I]lustrate d1fferent types of v1tan1ms‘ menhonmg its - slgmf cance and | 10} L2 | CO1
deficiency disorders, : S

Module 2

Q.3 | a. | Applying the knowledge of nucleie: ac1ds explain the role of DNA in |10 | L3 | CO2
prcparatlon of Rabies vaccine Wlth ueceSSary dtagrams

\

b. | Outline - t'h-é role of carbohydxates in makmg of PLA’s and PHA’s | 10 | L4 | CO2
bloplasncs with necessary dlagram

/ ‘15’ - OR

Q4 |a 'Descube all the key ‘characteushcs advahféges and limitations of cellulose | 10 | L2 | CO2
based water ﬁlter ; :

,/\ -

b. Evaluate thezfr.oig),t)f lipids in the p’i‘o&lﬁétion of biodiesel with neat diagram. | 10 | L4 | CO2

L

Module -3

Q.5 | a.| Compare the arch1tectule of human brain with CPU using necessary | 10 | L3 | CO2
tabulations.

b. . Explain the archxtecture of lungs as purification system with necessary | 10 | L2 | CO2
diagr ams, mcludmg the gas exchange mechanism.

10f2
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OR L
Q.6 Draw human eye and label its parts and explain the rods and cone cells in | 10 | L2 | CO2
detail. :
Describe the design of stents and also explam the ‘reasons for blockages of | 10 | L2 | CO2
blood vessels. o
Mo‘duie 4 o
Q.7 Apply the concept of echolocatlen to ultrasonography and sonar | 10 | L3 | CO3
technology. C Y
Hlustrate the following biéiﬁ‘spired materials and mé&;haﬁsms. 10 | 1.2 | CO3
i. Photo voltaic cell =
ii. Biounic leaf ;
iil. GPS technology with bird flying and alrcraﬁ
OR -
Q8 Articulate Human blood subs’citutes.au;sintT HBOC’s and PF Cf‘s . 10| L3 | CO3
Apply the concept of lotus Ieaf effect to explain supel hydrophoblc and seif 10 | L3 | CO3
cleaning surfaces. : W .
Mﬂdul\é —~5
Q.9 Evaluate the role of Bio 1mag1ng and Amﬁcnal Intelhcence for disease | 10 | L4 | CO4
diagnosis.
Describe with necessary dlagrams the concepts of DNA Origami and | 10 | 1.2 | CO4
Biocomputing. ; -
OR )
Q.10 Write short notes on - 10 | L2 | CO4
1. Bioremediation
ii. Biomining via microbial surface adsorptlon
Develop some of the bioengineeting solutions for muscular dystrophy and | 10 | L3 | CO4
osteoporosis with necessary diagrams.

E S
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_ <+ 'Question Paper Version : A

Fourth Semester B.E./B.Tech. Degree mmwnn.::mnoz_ Dec.2025/Jan.2026

Time:

Universal Human Values P

1 hr

Answer all the fifty msomﬁosm. each question Pﬂ:nm osm mark.

Use only Black ball _uon:ﬁ —uas for writing / amm_ﬁssm the circles.

For each ﬁcwmﬁa:. 5.8.. selecting your ”Em:.n..u darken the appropriate circle

cor Hnmvgmam to he same question u::..&ﬁ. on the OMR sheet.
Um—‘wnnzﬁ 26 circles for the same nﬁamsou makes the answer invalid.

anmmEm\céE:._ﬁzm. :m:.m.i__:mzmﬁ on .ﬁrn. O?ﬂﬂ sheets are strictly

_H.o::uﬁn .

Which of the following is not a basic guideline fof yalbe edueation? - -,
a) Universal b Rational c) Natural dy " Sectarian

What is the process used in value education to verify proposals?=
) Self— exploration b) External validation
¢) Peerreview- ., ¥ s dy Mediation "

: , gn, 7 @ Medition
Continutous- fu_:zomm and E.cmumuq rmu be ao?ﬁ.& 3
a) Wealth ;nn::..:_m:o:
b} Ed.m_v& health onlty
<) Right understanding , relationship and ﬁ:u}_o.: wmn_wmw.
aw Technological advaricement .

n

.?m content of value mucn&_on primarily moncmmm on

b) Physical well — being

a) Economic growth
dy Right understanding and relationships

¢} Materialistic achicvements <
Self— axnmo_.mmcm leads to .
1) Understanding human needs b) Acquiring weaith

¢} Pursuing individual desires d) Technological skills

Which among the following is essential for holistic development?
@} Right understandmg by Only physicat facilitiss
¢) Social status d) Technological skills

Which of the following is true about happiness in value education?
a) Temporary satisfaction b} Coniinuocus state of harmony
¢) Accumulation of wealth d) Absence ot problems

Al

10.

11.

12.

13.

14,

15.

1

=

i7.

1

19.

20.

2

-

“Right understandin inthe selfleads to

-]

BUHKA408

The brasic human aspirations are ;
ay Wealth and power
¢) Fame and recogrition

by Continuous happiness and prosperity
dj, Techrivlogical advancement
Dl

Value education emphasizes on :
a) Competitive spirit

¢) Mutual flfillment and hacmony " .V Allof ﬂrﬁ.n "

S Self — exploration snd understanding
d) None ofthese:
¢

) Ignoring societal norms
c) Only materiai gains

; b) mn_mw._..um\,.mo&..

a) Z::_ and body S
d) me and body

¢) Heart and mind

£,

Theneed of self is.:, - S
i “5 ™ Respect

@) Wealth % b) Food d) Shelter

The Body’s :onam are fulfifled by ’
a) Emotionsl suppart e
¢} Moral vzlues ot

b) Physical fatility
d) mﬁmm“zm@ practices

Continucus happiness is snM:n«.nm through
2) Accumulating wealth
¢) Living in harmony -

b) >cwwme.mnm power
) - Pursuing pleasure

Which ofthe wo:oﬂim..,_,m quantitative need
a} Respect .'b) Trust

...g
The response of the body is based on.: -

a) Knowingand assuming b) Recognizing and fulfilling
c) ﬂmw::m and thinking .. d) Deciding and acting

Which _._mmn_ is continuous _,E. the mo_? !
ay Food b} Shelter

) wzmmwmﬁ d} Clothes

a) Wealth % . ) Happiness . ¢) Conlusion d) Ignorance

Activitics of the self are

2) Temporary:” t) Continuous d) Sporadic

c} Periods

The process of ful fillment for the selfincludes
a) Physical work b} Accumulation of resources

¢) Right understanding dy Nonc of these

What is the foundatioa value in a relatonship?

a)  Affection b} Respect c) Trust d) Love

- -AZ-
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; i . 37. What cnriches the sofl by acting as very good manure?
22. Which of the following is naturally ncceptable in a relationship? ' . at eonehces the so1l Dy acting s very 2004 manurc? .
1) Disrespect b) Mistrust c} Jealousy d) Respect a) Dead leayes b} Water ) Al d) Animal dung
23. Which feeling is recognized as the complete value in relationship? 38. The activity of respiration is specific to which order?

a) Care b) Giory ¢} Gratitude d) Love . a} Physical b} Bio c) Animal d) Human

39, Units olthe bio order participate in the 32,

24. How many feclings are there in a relationship?

a) Seven b) Nine . . ¢) Eleven d) Thiteen : a) Watereyele b} Oxygencyele. '©) Mitrogencycle  d) "All ofthese
25. Which fecling #s considered the wcﬁ.Emumcz ofalt relationship? r | 40. The natural outcome o?aaﬁmnﬁ&mm harntony in nature leads to

a) Care - by Trust T c) Respect = - d} Affection ' a)  Exploitation b) UG.B_.:?S e} Matual fulfillment dy Conflict
26. Tiustis lo be assured thit the other intends to make mie 41. Which ofthe following _m a Universal human veluc?

a) Happy and uam_ued:m | by Wealthy \ a) Twst ) Wealth o) Power d) Fame

¢) Powerful Y _..,maowm 42. What is the basic chaétafistic of ethical human cenduet?

27. What is the first slep in understanding relutionship? a) Yariability ; B) Certainty 8 ,_méosmmﬁm:ow d) Ambiguity
2) Q..wmﬁsm i E b) Fulfilingit . nv Recognizing it d) Neglecting it , 43, ‘What cnsures hatmony at all Jevels omrmimdww_.znm_umzo:w

28, Which 93_5 following is not a feeling in‘relationship? ay Universal.Human Values 7 b) Wealth
a) mnm_c:&... b) Care - '~ ¢) Respect - d} Affection <) _uoém_. K d) Fame )

29. Wn_umosmwmc exists between
a) Oneselfand another se

n_ 44, .(ﬁ:o_u E”. the following is NOT & Timan value? e
¢} Selfand body '

b) Onm.._umw_u.» and another body a)  Trust b) Respect c) O:wwa,,.. -
d) Body and environmept - L \

45. What lcads to harmonious coexistence?

30. Trust. Respect and Affection are : T a) Right understanding "~ b)- Power .

&) Essential for relationship ! 3 *Naturally mnnmgmw_o ¢} Wealth Lt { ‘.& Fame -

©) Leadto Eﬁc.m._ happincss e 4) Al of thesg, - 46. Whick one of the’ _.o:oéiw isa gua,__ case mE&. for :o__v.ma E,oa:o:o: systems?
31. Natwre is a collection o_.é_:n:o::o Tollowing? 2 2) Modem Technologies . b) Ancient Teelmologics

a) Units b) m_umﬁmm ’ c} Zc_,:m &) Molecules c} Sustainablefarming Lo d) Industrial faming

IM .. .,. K - e . .

32. The pliysical order includes :EG E.n : e 47. Whichvalue s essential in _E_.:a? — human relationship?

a) Plants s Animals c). Soil d) Hutnans &) Trust b) ﬁaag a. Power d) Fame

H_ﬁ “process of ensuring Eim based _:::m i uchieved through

ﬁ\.ﬁnw order in nature EoEn_nm 'ass, EEm arid trees? .
grass.p 4} ‘Fear 5 Greed “~8) Right understonding d} Enforcement

~©) Animal d) Human ’
34. Animals and birds’ r&u to spread the mmﬁ_m of plants fiom : ' 49. Whatis the resull omlm_:. utilizaton-vf rescurces?
) One place (0 gnotler PO b) One tree fo another L a} Ecwwn:ca b) Poverty ~ c) Waste d} None of these

) One fotest to another dy Ome species to another !

50. The moz:n_mn.on.cm _.Eu._uamm:.n mn:nmmg is based on

35. The process of soil getting mmumdo:nm into plants and plants getting converted back into a) Wealth b} mw.w_‘;:nnm_.ms:&um ¢) Power d) Fame
soil is an example of ;| Y e EET Y
a) Linear process . b} Cyclic process ) N
¢} Random process ;. d) Unidirectional process ﬁ A
- ..,,, S 4 .
36, Which ofthe following is a unit of animal order? ! -
a) Soil K b) Trees c) Birds d) Water K
L -
‘ -A3- . -Ad-
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