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Read the question paper very carefully.
Start writing from ri. p:O onwards, 

.Question Paper is divided inio Three pr.tI]I, B & C.Part-A is containing t2 muttiple choice questions.

I::l;Tj:::,j:r_*j*:restions our orwhictrFouR quesrions are to be answered.
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MULTIPLE CHOICE QUESTIONS

1. Let A be the square matrix is said to

o(a) 

A. =A (b) l. = -A (c) A,'=A

Z. [; logsinxdx.

ilXtogz D *Itosz c)

3. Supremum of the sequence a,,={),X,1........1

PART A

be skew Hermit Ian matrix if
(d) None of these

d) None of these

d) none ofthese

c) fi* 6-, cl) None of these

(cZ

(l2xl=12)

!
4

is

a)0
^!4. J; cos'xdx

,,)Ll--.n-7 ',', '

5. lim {=?x)@ e^

a)1

..1o)i c) I

uL-r-.
n_l tL_ 4

(b0 (d4

6. Series a*ar+ar2*ar3.. ... ...of G.p is convergent if common ratio r isa) r>I b) r<1 c) r= -l d) none ofthese

7. The sequence whose nth term 1, 3'-1 rends to the limit. z 1 3n+Z-.
o) ; b) t q: d) none or rhese
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2! 3l """

g lim xtosx _,1
x)0 7-cosx

(a) t

11.fn*L=?
(a n!

f . if u= sin-1 {+/1x-y ,Prove that x *y* = trn,

(c) x+2, * ,f (d) None of rhese

(d) _r

(d) None of these

(d None of these

(d None of these

(4x7=28)

(2x15=30)

t. 
1r.._.-oiXsionof 

the function f(x) = exsi.rtxbe)^
(a) I-x+1- - 

x"
(b)t-x-{-*'

2! 3t .,. ...

(b) z (c) o
10. Let {a,} is called strictly rnonotonic i(a) ar<an*r (b) &n)&n+r 

ncreasing sequence if
(c) arSan*r

12. Divergence of a r("s.fi;q;i,lr'""o'"t'f:.ff;ilili 
(cNotderined

(bn

ax'roy

(c (n+t)!

PART B

2' Test the convergence who.se nth term is -*j-' ro ,7'n2

i;Y;1li,i,lX',i1fi,l[?i: fi;: 'l;:;;^ri,lffiin, on rhe curv€ y=y2 where the tangenr is pararer to the
line joining ttre ioints A, D i"a'l'i")\
4. Find the rank of the ,u,.i* a=[ i il
5' Test rhe c.nvergence ot',n" r..1.1 ,fd- 1+:.r .. 1+4 , r+,?
s A narticr:=T""'arong the "'u' '=ffi' ,-li:;;*,;;.mili;la u...r.,ation a*ime
6 find the uniivector normal to the surface z= x2+y2at a point (-7,-2,-5)

t' tnvestiellfirzhat values fbr i and,r.r the simultaneous equarions

X+2y+f7=19
x+2v+)z' = pt have (i) no solution (ii) a unique sol,tion (iii) an infinite no o{.solutions

2' Show that the rarti" oi ;'* ;J;i'ilr."I, ,", point oiir"-cycroia x=a (r+sinr), y=a ( r -cost) is 4acost/2.3. Discuss the conve

4 n i = dcoswt. ;:ffi:;:ffffi:*H:';^;',;#=.;# m which is series in G p
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Instructions to the Candidates:
Read the question paper very carefully.
Candidates are required to give their answers in their own words as far as practicable.
Question Paper is divided into Three parts -A, B & C.
Part-A is containing 12 multiple choice questions.
Part- B containing SrX questions out of which FouR questions are to be answered.
Part c containing FouR questions out of which rwo questions are to be answered.
Do not write anything except your Roll No. on the question paper.
Possession of Mobile P, hones or any kind of Written Material, Arsuments with the Invisilator or
Discusins with Co-Student wiII comes under Unfair Means and will Result in the Cancellation of the
Papers.

PART A
MULTIPLE CHOICE QUESTIONS

L Effect ofa force on a body depends upon

(l2xl=12)

c, Line of action d. All of these

b. Resultant of any direction is zero

d. All of these

a. Magnitude b. Direction

2. Static equilibrium of a body ref'ers to the condition when

a. Total resultant is zero

c. There are no unbalanced forces

3. According to principle of transmissibility of forces, the effect of a force upon a body is

a. Maximum when it acts at the center of gravity of a body
b. Different at different points in its line of action
c. The same at every point in its line of action
d. None of these.

4. A heavy ladder resting on floor and against vertical wall may not be in equilibrium, if a. Floor
is smooth, wall is rough b. Floor is rough and wall is smooth

c. Floor and wall, both are smooth d. Floor and wall, both are rough

5. in Columba's friction. rhe tiictional fbrce depends on

a. Area of surface b. Relative velocity c. Normal force

B.TECH ALL 1ST - Semester Examination - 2021-22 | AJU, Jharkhand
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6' The resultant of two forces, one of which is double the other is 260N. If the direction of thelarger force is reverserj and the other remain unaltered, the magnitude of the resultant reduces to180N' Then the magnitude of the forces and the angle between the forces will be

a' 100N, 200N,45' b. I00N, 200N, 63.9" c.50N, 100N, 63.9. d.50N, r00N.45.
7. The coefficient of static friction is

a. Less than the coefficient of kinetic friction
b. Greater than the coefficient of limiting friction
c. Equal to the coefficient of kinetic friction
d. Equal to the tangent of the angle of friction

8. Twisting moment is also called as

a. Moment of line
c. Moment of plane

9. A truss in which all the members

b. Moment of section
d. Torsional moment

lie in a single plane is called

b. Over-rigid truss c. plane truss d. Under-rigid truss

b. KN-m

b. fF:O,IM+O and f0:0
d. lF:0, fM:O and I0l0

PART B

a. Rigid truss

10. Units of U.D.L?

a. KN/m

a. fF:O, fM:0 and [g:0
c. fFlO, fM:O and f0 = 0

c. KN-mxm d. KN

I 1. The loading generally acr upon the -.-.-----*- of rhe body.

a. centroid b. symmetricar center c. Rotational center d. chiral center

12' which of the following needs to zero for the perfect equilibrium for the calculation of thework?

ANSWER ANY FOUR OUT OF SIX

I ' Determine the magnitude ancl direction of the fiiction fbrce acting on the 100-kg block shownif' first' P= 500 N and, second, P= 100 N. The coefficient of static friction is 0.20, and the
coefficient of kinetic friction is 0.17. The forces are applied with the block initiallv at resr.

;r, .--., " a, 1ffiMt i; -

(4 x7 = 28)
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2. Determine the magnitudes of the forces C and T, which, along with the other three forces

shown, act on the bridge-truss joint.
,!

(:

\ l*'*
\..ru,t
rl

. .,', . 'r'" 7'.r^l 'r

tr4k-\ . _. ;,i.',-'.1,:' irr,
+{'" -<.' I 'i--*-

3.

4.

Three collinear horizontal forces of magnitude 200 N, 100 N and 300 N are acring on a rigid
body. Determine the resultant of the forces when
(i) All the forces are acting in the same direction,
(ii) The force 100 N acts in the opposite direction.
Four forces of magnitude 10 N, 20 N, 30 N and 40 N are acting respectively along the four
sides of'a square ABCD as shown in Fig. Determine the resultant moment about the point A.
Each side of the square is given 2 m.

5. A larnp weighing 5 N is suspended ,."rn ,n" ..iling by a chain. It is pulled aside by a
horizontal cord until the chain makes an angle of 60" with the ceiling. Find the tensions in the

chain and the cord by applying Lami's theorem

6. A simply supported bearn AB of span 6 m is loaded as shown in Fig. Determine the reactions

at A and B.

skN
J kl.lrnr 2 klrinr

l.: rr ->f

L 
' 
, n'-*li

i) li "{

ltr,l
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PART C

ANSWER ANY Two our oF l-ouR (2x15=30)

, 1. A beam AB 1.7 m long is loaded as shown in Fig. Determine the reactions at A and B.

,tl l,'l !O l'J :Y.,r l',i 15 f",l

I"ind the force required to move a load of 30 N up a rough inclined plane, the tbrce being applied

parallel to the plane. The inclination of the plane is such that when the same body is kept on a

perfectly smooth plane inclinecl at that angle, a force of 6 N applied at an inclination of 30" to the

plane keeps the same in equilibrium. Assume co-efficient of friction between the rough plane a4d

the load is equal to 0.3.

In a simple screw jack, the pitch of the screw is 10 mm and length of the handle is 450 rnm. Find

the velocity ratio. If an effbrt of 25 N applied at the end of the handle can lift a load of 3 kN, find

the efficiency of the jack. Also calculate the amount of effort wasted in friction and ihe frictional

load.

A hemisphere of radius 80 mm is cut out from a right circular cylinder of diameter 80 mm and

height 160 mm as show'n in Fig. 6.33. Find the center of gravity of the body from the base AB.

i..
,,1

l+ *CI :urr.r'I'l

)

J.

4.
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Instructions to the Candidates:
Read the question paper very carefully.
startrvriting from 2'd page onwards, Do Not write on the lst paee Back side.
Question Paper is divided into Three parts -A, B & C.
Part.A is containing 12 multiple choice questions.
Part' B containing SIX questions out of which FouR questions are to be answered.
Part C containing FOLIR questions out of which T1{O questions are to be answered.
Do not wrile anything except your Roll No. on the question paper.
Possession of Mobile Phones or any kind of Written Material, Arguments with the Invisilator or
Discussing with Co-student will comes under Unfair MeanJand wiil Result in tne Cancellation of the
Papers.

PART A
MULTIPLE CHOICE QUESTIONS

a. Which among the following species does not exist
a. Hez b. Bez c. Nez

(l2xl=12)

d All

b. Amange the following molecuies in decreasing bond length.
a. Oz > Oz- ) Oz* ) Oz2- b. Oz2- ) Oz* ) Oz ) Oz*
b. c. azz'> oz- ) Oz* ) oz d. Oz- > Oz* ) Oz2- > Oz

c. The crystal field splitting energy for octahedral (Ao) and tetrahedral complexes (At) are related as
a. Au=2At b. A1= 112 L,, c.&=4l9Lo d. An = 419 Lt

d. Which of the fbllowing elements will lrave the outer electronic configuration (n-l)d5 nsr
a. Cr b. Cu c. Ar d. Na

5. The atom having maximum electron gain enthalpy is
a. F b.Cl c. Br

6. Which of the following molecule/ ions have triangular pyramidal structure?
a. HIO* b. NO: - c. CO.r r d. BFr

7. A system in therrnodynamic equilibriunt will be in
a. Thermalequilibrium c. Chemical equilibrium
b. Mechanical equilibrium d. All of the above

8. In an electrolytic cell the electrode at which the electrons enter the solution is called
the 'chemical change that occurs at this electrode is called

d. I

the

B.fECH ALL 1't. - Semester Examination -2021,-221 AJU, Jharkhandlll



a. Anode, oxidation
b. Cathode, oxidation

9. Vinyl chloride is the monomer of
a. Polythene b. pvc c. Polystyrene d. Bakelite

l0' <r- o* transitions will not be observed in the UV spectra of the following compounds.a' Alkanes b. Azo compounds c. cyanicres d. Arcohol

I l ' The distance between the trvo adjacent crests or troughs of a wave is called its
a. Frequency b. wavelength c. wave number d. velocity

12. Infrared spectroscopy provides varuable information about
a. Molecular weight b. Melting point c. Conjugation d. functional groups

PART B

(4x7=28)

I ' What are the basic postulates of molecular orbital theory in explaining the bonding between atoms? [s
Oz molecule is paramagnetic or cliamagnetic? l)iscuss.

2' Explain the principle of NIr{R spectroscopy. what is meant by term chernical shift? Explain how theNMR spectrum of a compound is recorded witl-r example.3' state and explain the second law of thermodynamics. bxplain the term entropy. preclict the nature of
process for which (a) AH and AS are positive ancJ (b) aH>O and AS<0.

4' Explain the example Hzo, H-lo* and SF+, the role of lone pair of electrons in cretermining the shape of
the molecules.

5' write the general outer electronic configuration of s, p, d and f block elements. Explain the general
properties of elements belonging to these groups.

6' Explain different primary water treatment with the help oI suitable diagraryr.

PART C

(2x15=30)

c. Anode, reduction

d. Cathode, reduction

1' write the electronic configuration, energy level cliagram, calculate the bond order and predict the
magnetic behavior of : N2, Nz*, Nz-, Nz2-.

2' what is meant by corrosion'l What do you un<Ierstand by dry corrosion and wet corrosion? state their
distir.rguishing features. Describe the properties of metaithat effect the rate of corrosion.3' What are polymers? What are the different criteria for their classification? Discuss the mechanism for
addition and condensation porymerization with a suitable exarnple.4' Write down the basic postulates of crystal fielcl theory. Explain CFT for octahedral complex. Explain
the distribution of elec-trons in the presence of strong fieldincl weak field Iigands for a central atom
having d4, d5, d6 and d7 electrons, respectively.

B.TECH ALL 1't. * semester Examination - zoll-z2l AJU, Jharkhand
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Read the question paper yet--r carefully.
Start writing from ri Tt" rowr"dr,
.Question Paper is dirided into Three parts _A, B & C.

fart-A is containing 12 multiple choice questions.

lart' B containing sIX questions out of which FouR questions are to be answered.
Part c containing FouR questions out of which rwo questior, 

""";il;;;;;;;.Do not write anything except your Roll lyo. on the question paper.
Possession of Mobile Pho_nes or any kina of Wfftln.M.aterial, Arsuments with the invieilator orDiscussing with co'student will comes rna"@"fa*wiu Resultin the cancellation of thePaoers.

MULTIPLE CHOICE QUESTIONS
PART A

(l2xl=12\
1' which of the following elements nf electrical engineering cannot be analyzecl usipg ohnr's law?

a) capacitors b) I,ductors c) Transistors d) Resistance

2' How many cycles wilr an AC signar make in 2 seconds if its
a) 50 b) 100 c) 150

3. Resonant frequency of an ac series circuit is:
(a l/2r(lglttz (bl/{n(LQ)t/z (c ll{nlC (d l/2nLC

and R: connectecl in series if the

c) Rr and Rz will consurne the same power
d) The relationship between the power consumecl cann,t be established

5' what is thcr number of prirnary turns in a 200/ 1000 v rransfonner if the em{. per Lurni is I0v?
a) s h) I0 d20 d) 40

4. which of the following is correct about the power oonsumecr by Rr
value of Rr is greater than R:?
a) Rr will consume more power
b) Rz will consllrne more power

frequency is 100 Hz?
d) 200

d) Both b and c:

7.

8.

6. 'fhe rrcdal a,alysis is prinrariry basecr on the apprication ofa) KVL tr) KCl. c) Ohrn,s law

which of the following is a correct representaticln of average value in an AC Circuit.l
a) RMS value/Fornr factor b) RMS value*Form factor
c) RMS value/Peak lirc:tor cl) RMS value*peak factor

What is the magnitucle of nruruall5r intluced elnl Ez in a transformer?
a) directly proportiorlal tri rate of change of flux ancl number of secondarv turns

B.TECH ALL l't Semester Examination -2021_221 AJU, Jharkhand
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9.

b) inversely proportional to rste of change o{'llux and nutttber of secondary turns
c) proportional to rate of charrge of tlux and -inversely proportional to number of secttndary turns

d.)inversely proportional to rate of change o1'f'lux ancl proportiottal to nurnber of secondat'y turns

Find the node voltage V.

c) 3Va) lV b) 2v

I0. Which of the tollowing type of circuits in electrical engineerirtg cantlot
Iiiu J

rir l]rrilatrrtl b) Bilateral c) Lincar

ll. t,rrdcr no Ioad conclition which of'the ti:llor,ving loss is nr'gligible'/
r) I-l1'steresis loss b) Eddy current loss c) Clopp,,'r loss

ll. What is tlre cquivalent resistanco of the primar5,' of a transfirrmcr u'ith a

of l0 and prinrarl'resislance of 0.05() uhert refbrred to secottdarr''J

a) 0.(X)5 b) 0..5 c)5

PART B

d) 4v

be analyzed using Ohm's

rl) C onductors

d) All losses

voltage transformation ratio

d) s0

(4x7=2E\ANSWER ANY FOTIR OUT OF SIX
l. Derive a relation for voltage and current in three phase star connection and draw its phasor

diagrarn.
2. Define and explain in tietail hysteresis with a cliagram.

.1. Derive a relation fbr current voltage and power in RL and RLC single phase AC circuit.
4. What is a transfonner? Discuss with diagram step-down and auto transfbrmer.
5. Use nodal analysis method to find currents in resistors of the circuit given below.
6. Derive the emf equation of a dc generator. Discuss about the diff'erent types of excitation of dc

generator showing electrical circuit diagram and governing loop and KCL equations.
7. ln the ac circuit shown in the given fig, find the (i) total inrpedance (ii) total current and overall

power factor (iii) current in each branch (iv) volt ampere (v) Active power
8, (vi) Reactive volt ampere.

0.0r5 H

ffiffi "tr**LL 
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PART C

Draw and discuss the 3 phase fiansformer connection of the
(A)Delta- Delta (B)Srar_ Delta

Calculate (a) the circuit current
(d) the apparent power

(b) the power factor (c) the power consumprion
(e) the reactive power

(2x15=30)

following:
(C) Delta- Star

2. 
Y*11:::*::""*I:Ji1::::.: T::"r? w;t!. a diagram exprain in detail irs working,prrnciple.

"^oi:i9:r 
b",Ir:riT,:l cage rype roror una .rif ;;fi;;;;;.

" 
r*if:.:l?to!"r,,, appri.a!o an inducti".ii..ri liil;;;*"e (s+jI0) o.

3.

i;;p, a useful rorque of 150 Nm ar arnfnrfio^,,o-^.,^C1 ( tr- 
^ 

r

fl|ltfl,.l?9,,j: Hz. carcurate the shart"po*.. o;6;;iil;;ffi.;ffi;;e rost in rriction

i":1,..)*,*:::X [l):"j": copper ross, (u) trre input to ,h;;;-;ili.i*T.rociency. rhe;;;;;;;il#;;;;;#';,il;
venin's.

B

It,,
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