B.E, (Civil/Computcr/E. &
Time: 03:00 hrs.

PURBANCHAL UN IVERSITY

2018
C./Electrical Second Semester/ Minal

Full Marks: 80/Pass Marks: 32

BEG102SH;: Mathematics-IT (New Course)

Candidates are required to
as practicable.

give their answers in their own words as far

All questions carry equal marks.

Answer ALL questions.

\]/

?/

16x5=80
Find the equation of the plane through the intersection of the

Planes 2x+3y+10z =8, 2x- 3y+72=2 and perpendicular to

the plane 3x-2y—4z=35.

Find the equation of the straight through the point (1,2,3) and
parallel to the line of intersection of the planes x~2y+z =3 and
dx+4y~-5z=2,

' Or

Find the equation of perpendicular from the point (2, 4, -1) to the
line x+5 y+3 z-6
1 4 -9

. Also obtain the foot of the perpendicular.

~

X Z
Find the shortest distance between the lines -=—-y§=— and

x;2=1;y=z;2. Find also the equation of the shortest

distance.

Obtain the equation of the sphere which passes through the
circle x2+y?=4, z = 0 and is cut by the plane x+2y+2z=0 is a circle
of radius 3.

Or

CantA
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10.

11.

(2)

o Find the equation of the cone with vertex at (x p, ) and base J

L]
(5]

>

:n"l "

¥
+'bT=l z=0-

Define and find the equation of cycloid in parametric form.
Find the eccentricity, directrix and identify the conic section and
hence sketch the graph of the polar equation r o _Gsech
2secd+6
Or
Find the area of the surface generated by the revolution of the
curve r = 2(1+ cos &) about the polar axis.

If g=x°+y*+2z° =3pz, Find div(grad ¢) and cur(grad ¢) -

- T = 3L 2 - ’F
If 7= 2t% +1 —3t’k, evaluate I (r X d :]dt .
dt

If & and b are constants, and F-—-xi-+}y-'+:l_c', prove that

curl[F x (@x b)) =2b xa.
Or
r r"F is solenoidal.

Find the value of nn so that vecto
f series

Applying integral test to test the convergence O

1
nl+n

s

Il

n

Or .
s the convergence of series. Z @An*-1-n.

Discus
e interval, radius and centre of convergence of the

Determine th

| = 2" (x-3)"

Wer SEries: z -
P _ Z n+3

n=1

3)

2x—y+1
12. Solvc:—-—+-—————-———~=0.
dc 2y-x-1
2yex .

13. Solve : xdy — ydx = % (x*-y

Solve: (D? +4)y = x?sinx./
Or

14.

2
Solve: x* 4y f—x%+2y=xlogx

dx
15. Solve the initial value problem:

2
%+4%+5)}=0 where y=0,£;—xy—=—3 when x=0.

@. Use the power series method to solve " +xy=0. /

Prove that: J;,(X) = F(S
4! pns

Or
in

X
—COsSX |-
X

o~
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(2)
5. Prove that the surface area of sphere of radius 1’ is 4ar? d’ dy d
P 14.» Solve: %’2"‘*)’:"3 sin X
Or / dx
ed
Prove that r=—""7, where the symbols have their usual or
1+ecosd 2
meanings. Solve: x* i}i_ 4Iiy‘ +6y=x
_67" Find the area of the surface generated by revolving the curve b
. r initial valu iem:
x =2ar, y=at’,(0 <1< a)about y-axis. 15 Solve the initial value PTO
(0)=1, ¥O=1-7-

. s 2" ~2 = 1 that v
Define an infinite series. Prove that the convergence of infinite y-2yHa + )y =0 given y

|

-

series implies lim . u, =0 . d’y
16. Solve the power series method —5 +X ¥ = 0.
Or
x ¥ ¥ x o
Test the convergence of the series —;+-—+-—+—+_., x>0.
12 23 34 45 prove that: xJ', (x)= -1/, (x)+ xJ, () -
8. Determine the interval, radius and centre of convergence of the —
3"x" B
power series Z —r
(n+1)°

(f D) __Q_'Y

g.  Find n so that the vector 7 " ¥ is solenoidal.

along a line

10. Find the directional derivative of ¢=—
x +Yy
making an angle 30° with the positive x-axis at (0,2}
Or

Prove that; div (I x V) = (curl V).u

L 4= <’ 4y’ +2" ~3xyz, find div (grad &) and curl (grad®)

12.  Solve the following differential equation:
(2x+y+1)dx+(4x+2y-—l)dy=0..

dx "
10 rQAlra 'II+1’2‘—-+x=eta-n-ly’ p{‘a g :
=TX

Scanned with CamScanner



B.E.
Time: 03:00 hrs.
| BEG102SH: Mathematics-IJ (New Course)

PURBANCHAL UNIVERSITY

. 201c
(Civil/ Computer/E. & C. /Electrical Second Semester/ Final

11 Marks: 80/Pass Marks: 32

Candidates are required to give their a
as practicable.

nswers in their own words as far

All questions carty equal marks.

Answer ALL questions.

1.

&

<\9,

Show that the lines T

16x5=30

The plane x + 3y + 52 - 7 = 0 is rotated about its line of

intersection with' the plane x -2y- 6z - & = 0 through a right

angle. Find the equation of the plane in its new position.

Find the distance of the point (3, - 4, 5) from ‘he plane

2x + 5y - 6z = 16 measured along a line with direction cosines
preportional to% 1, —2)

x y-2 z-

Il
I

w |t
.
(OS]

are coplanar. Also find the equation of plane in which these line
lie.

Find the magiitude and the equation of the shortest distance

i x = = 5nd2x-3y+27=0
between the skew-lines ——= =—] &na li—3y+2

=2y—-z+20.

Find the equation of the sphere which passes through the points
(0,-2,-4) and (2,-1,-1), and whase centre lies on the line Sy + 2z =
0 = 2X - SY:

2 Or Contd. ...
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LA

Nrd th ¥ 2 2
i 1€ scuation of the cone with vertex at (= 8 1) and base y=

n of a conic section with its focus at the

Find the polar eguatio
pole
) or
Find the area of the surface generated by revolvir ing the curve
Xx=3aft-sin Y, y=2al-costl; 0 = t¢< 2x about x-axis.

n

g

Test the convergence of the senies Z =1 yinnel
n=1 1indn+l

Or

!
Show that the hyper-harmonsi 7— Coverges if p>1 and
e p
n

drverges if p<1.
Find the mterval, radius and centre of convergence of the power
2 3 1
X x x

series X ———=+ —t..
v 2 \,/.‘)T '\/ 4
The position vector of a moving particle at any time t is given by

; =aif —anl} 1+a(] COS!) J.Find the velocity and acceleration

of the particlz at t =
Find the constants a, b, ¢ so that the vector

;z(x+2y+a§}4{bx—3y—z)} +(4x+cy+22)7k is irrotational.

g-=

o

(3)

/Usmg gradient of scalar functmns ﬁnd the angle betwes- ‘

l/{ surfaces x?+y?+z?=9 and Y‘*)"-Zat ‘the point (2, -1, 2)
Or

If r=xi+yj+zk, and a,b are constant vectors, .,

curl[;x (;><5)J= 2bxa.
dy x 7

. i
12,/ Solve the differential equation: x— = y + tan
\ ax A k

dy
\IB/Solve the differential equation: —+ A =
dx x
: Or

Define exact differential equation, solve
xdy — yde = x\/xz -y dv.

&/Solwe the differential equation: (D: -4D+ 3)_1' =e"cos
Or '

Solve the differential equation: (xzD: —2xD—4 )y =x*.

ky Solve the initial value problem:
Y45y =0, y(0)=0, Y'(0)=-3.
\?/v Use the power series met;md to solve: (1 -xjy'-v=0.
Or
Prove that: J,(x)dx + J,(x)+ %J 1(x)=0, where the nowt
have their usual meanings.
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; PURBANCHAL UNIVERSITY ;
; 2015 f
| B.EACHYIY Computer [E, 2, ¢ [ Blectrical} [ Secomd Semester Final {
i Time: 03:00 hrs, Full Marks: 30/Pass Marks: 32 ’
| BEG]O2BH Mathomatlca-ll (e Courzej

R i

Candidates gre required 1o give their onswers in their own words as far
a5 practicable,

All questions carry equal morks,

Answer ALL questions,

]
-

W

Find the equation of the plane through the points (-1, 1, -1) and

(6,2, 1) and perpendicular to the plane 2z +y 4+ z2=5,
Vind the image of the point (1, 2, 4) in the plane 2x « y+2z+3=0.

Or,

Find the distance of the point (1, -2, 5} from the plane

p ‘ ¥ 7 Zz+3
%oy 4 H7-070 measured parallel 1o 2 - ~'/;~ = i
3 -2

]

Find the lrrnmh of the shortest distance line between the lines

-’ ”
,’“;.q:, Y ,]fw. 1'.],» 2% =3y +27 =0=2y--2+20.

Find the equation  of the sphere having  thle  circle

x* 4 ]/2 b2 =0, x - 2y + 2z = 5 as the great circle,
Or,

Find the equation of the cvlinder whose generators are paralle]l to

X Y oz _
the line e "3 and passing through the curve x:vis|

2=(),
Find the surface area penerated by revolving the curve x=3t2,

y=209 (02t<1) nbout v-axis,
Contd.
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-
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(2)
* Or

length of the curve r = Cos?

Ty
—
vl
[*5
=3
fP

l-lm.

Identify and sketch the polar curve r = —-——1—:-2— Also find its
6 + 25in@

eccentricity and directrix.

Test the following senies for convergence X,
1.2 23 34

el

Or
Apply integral test to test the convergence of the series
v L
=(3-2nF

Find the interval, radius and centre of convergence of the series
{2 1
(3 + fl)_

fr=e‘a+e™ b where. a,b are constant vectors and c is a

-

2 -~ -

dar
constant, show that —d—,,- -c’r=0.
42

Prove that: div (EA.;)= z;.(C‘urh:)— E(Curlr;) ’:where, udy are
vector point functions. '
Find the directional derivative of the function ¢=x2-y2+2z? at the
point P/1, 2, 3} in the direction of the line 7’:0: where the point Q
is (3, 0, 4).

Or
Find the gradient of the scalar function ¥/ = lOg(Sm i‘) where
il -

r=xi+ Vj'r"ff and |¢ r=r

Nantd

12,

13.

14,

15.

16.

(D2 +3D+2)y = e**Sinx.

(3)

Solve: dJ 3xy+2_j
iy X
A Or
2cly _
(x+y+l) dx_l
Solve: (1+x2)ﬂ+2xy=_._1__.
dx (1+x’2)2
Solve: (D? ~6D2 +11D)y = &2 +373%.
Or

Solve the following initial value problem:

y'+2y+{r* + 1)y = 0 given that y(0)=1 and y'(0)=1-r.

Solve the differential equation by power series method: (x+1}:

Prove that: xJ ;r (x) =nJ, (x) -

Or

xJ,.(x)-

B
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| PURBANCHAL UNIVERSITY
2015

B.E. (Civil/Computer/E. & C./Electrical}/Second Semester/ Final/Charce/ Back

| Time: 03:00 hrs. Full 'vIarku 80/Pass Marks: 32

BEGJ.OZSH Mathematms-ll .

RS Candtdates are requued to give their answers in their own words as far

_as practicable.

All questions carry equal marks.

Answer ALL questions,

1.

do y 1

Solve: —+ =5 =

Or,
Selve: xdy — (y+x210gx)d_vi=0

Solve: (1 +x? )%y— +2xp = 4x’
X

2 ,'
d§+5§y—+6y=o
X

Solve:
Or, k

Solve: (xzDz -2xD+ 2) )= 4y’

Solve: (D2 —-4D +J)j' 10e ™ given that y=1 & Dy=3 when x=0.

Solve the differential equation by power series method:

2 vV
-(1_-3—)'4-4—(14:0.
dx*  dx

Or,

~— o 3
2 (3—-x" . 3 |
Prove the Bessel's functions: ./ ( ) = - 5—SInX——COSX

ol
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(<)
Find the equation of the plane which is perpendicular to plane

pianes x+2y+3z=0 and 2x+v-z+5 = 0. N
o4

distance of the point (-1, -5, -10) from the point of

p+l z-2

- = and the plane x-y +

x=2

1tersection of the lines =
3 4

-
Z= N
£ .

[

+1 _y-3_ z+2 % x y-7_z+1

Show that the lines =
2 1 1 -3 2

Find the shortest distance between the lines

x-1 y-2 z-3 x-2 -4 z=5
. =22 g = . o . Find also the
2 3 4 3 4 5 p
) =

egquartion of shoriest distance.

find the equation of the sphere having the circle

_73 —:—)-‘2 +z° = §, x - 2v + 2z =5, as a great circle. Determine its

centre & radius.
oints on the curve x = 4t2, y=t3 — 12t, teR at which the
horizontal & vertical. Also find the ecéluation of tangent

Mnd the p
s

fangent i

Find eccentricity, identify the conic & directrix & hence sketch
the graph of following polar equation of conic section

- 10
3+2cos8
Cr,
Find the length of the curve r = 2(1-Cosb).
Contd....
e R O T =7 e T

(3)

Test for convergence of the series

12.
3. 3 3 /i
3+ ~'+:;—2-+....... —"*“4"_' +.ene
Or,
1 1

1 +*1-+—I‘+—+.......+-—n—_-l-—- ......

2 359 2" +1
13. Find the interval & radius of convergence of the power sene:

('

Z(x+2)"_

3'n

14. Pr ﬂltd;d;; d;’.;) Fdlrz dzr';

. ove that —| n.————1 |=h-—3 ~ 52
i\ Vde  dr } Vgt ot ?

If F= (x +y+ l)i— +}'— (x+y)/—l:, show that F.Curl F =0,

-Or,
) .

If a is a constant vector, prove that V.[a xr)= 0.

16. If r be a position vector and a, & are constant vectors, -

that:

-

div [Fxalxb|~2 5.a

il

P4
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2014
B.E. (Civil/Computer/E. & C./Electrical)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32
BEG102SH: Mathematics-1I

Candidates are required to give their answers in their own words as far
as practicable. -

| All questions carry equal marks.
Answer ALL questions.

\%16 plane Ix + my = O is rotated about its line of intersection with
the plane z = 0 through an angle a. Prove that the equation to the

plane in its new position is Ix + my +vI* + m* Tana = 0.

2. Find the distance from the point (3, 4, 5) to the point where the
x-3 y-4 z-5
1 2

line meets the plane x +y + z = 2.

Or,

. x+1 y+l z+1
Prove that the lines = =

and x+2y+3z-14 = 0 =

3
2x - 3y — 2z;+ 10 are coplanar and that they meet at point (1, 2,
B f ‘ '
: . ) X % A
3. Find the shortest distance between the lines E:J—":T and
. ; : — 2D -

x—=2 1-y z+2
3 5 i

distance.

Find also the equations of shortest

/ Obtain the equation of sphere which passes through three points
(1, 0, 0), (0, 1, 0), (0, O, 1) and has its radius as small as possible.
s

Or,

\/ ind the equation of the cone with vertex {«, B, v} and the base

y’ =4dax,z=0.
Contd. ...
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) . (2]
\/ Find the eccentricity, directrix and identify the conic and sketch
12
the graphof r= ——.
2+6c¢cosd !
or,

Find the parametric equations for a cycloid.

Find the area of surface generated by revolving the curve r =

2+2Cos0 about polar axis.

7 Test the convergence of series:
2 6 14 2"-2
J+2x+ ot =5 et 3" (x> 0).
5 9 17 2" +1
Or,

= 1 1 1 1
Show that p-series Z—p = —;+ 2—F+—; +.....00coverages for
n=1* 2

p>1 and diverges for p<l.

y Find the interval and radius of convergence of the power series
= 27(x-3)D
“~ n+3

: - - -, - dr -~ -
\9/11’ r=acoswt +bsinwt. show that rx‘;{-:w(axb) and

2
d'r - - - o
—_— —a)zr where a and b are constant vectors and @ is a constant.

At
10, Prf)ve that:
cunt (ax5)= .5 fi-(avf+adivb-bdiva
Or,

Find the angle between the surface x2+y2+22:9 and

z=x"+y> =3 at the point (2, -1, 2).

(3) -
1. Nf F=(x. y, #) and 4, b are constant vectors, proye

2 l(r x a)x b] - 2ab

12. Solve: —+—;
X

Or,
Solve (2x+3y-5)dy + (3x + 2y - 5)dx = 0.

\ySolve: —@——2ytanx=y2 tan’ x
dx
yﬁolvc x2dy + xydx +2 1-x'y’dc=0
Or,

de
: &y
15. Solve —d—Ty—ilEj—;+5y=O given that y = 1 and —i:u
\/ ax” dx dx
x=0.

\lﬁ./olve the following differential equation by power series metiu:
"+ 4y =0 '

y
Or,
Ccm)

Prove that: J ,,,(x =J (/Smx+
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PURBANCHAL UNIVERSITY

2013
B E (Civil/ Computer/ Electromcs & Comm,)/Second Semeste1 / Final
Tlme 03:00 hrs. : i Full Marks 80/Pass Marks 32

BEGIOZSH Mathematics-II - Ot

Caxdidates are required to give.] thezr answers in thelr own words as far
as practicable. "

" All questions carry equal marks. " _
Answer ALL questioins. S S (

@»/zél the equation -of the plane through (-1, 1, 1) and (6, 2, 1) £
normal td the plan= 2x + y'#+ z = 5. ' : @’—‘ =79

9. Find the equation of the straight line through point (1, 2; 3) and
parallel to the line of mtersectwn of the plahes x - Qy +2=3 and
4x + 4y - 5z = 2,
. Or,

the ecuation of  a plane containing the line

2—1 = —yl ml = Z=3 and"is perpendicular to the plane'"!%c + 2y'% Q
z=12. | ot e . { 2
Find the magnitude and the cguaﬁoﬁ' of linejof shortest distance _

o x-8 _y+9 _z-10 ©
between the. lines 3 " 6 2 ) and

-15 y=29 "z-5

3 § -5 |
4 Obtain the equation of sp?xere having its centre on the lihe Sy + @
v 2z =0 .= 2x — 3y and passmc through the’ :two pomts (O -2, -4)

‘g 'V"k Lo
i and (2, -1, -1). e K\B’L’ '
-'..Y:O‘r; . B

,é;; Find the equation of thé..: :«_:one».with vertex (a, [i, y) and base

SR

X

_‘i""'zi":l,Z:O- Su . e . <l
a .- b o e B Contd. ...
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Ne

10.

vfpwajs]=2ah. O

' Test.for convergence of the series:

i
Find ecce @ E
ccentricity, identify the conic and also skctch &hc graph of

N I ,ﬂ R g

J—2cosé
Or,
Find the area of surfacc generated b\ revolving thc curve x = 3t2, -
yv=2t3,0ctcl about)-a_\-xs

Find the area of the region that is bounded by thc ‘cardicid r =

1+cos8.

.g"

The neccssaxy and sufﬁmcnt condmon for ve*‘tor funcuon of a-

. da
" scalar variable to hav&a constant direction is a X —d—— = 0

R.
F A
O— : 3
4y ot
. [

. i : {
if g =x* +y* +2° =39z, find div(grad}) and curl{grads)
]fl:a=v‘*y*z-W=t5+3'2+zzandp=xy+yz+ﬁ, show that
igrad ¢ grad ¥ grad p}

Ifr= {(x, ¥ z) and a,b are constant vectors, prove that:

-

R
Ny

x 1 x? lax 135 x* ;
—t—.—t FE
1 23 7 4 5 24 67 2!
3, 8 15, n2 -1 -
s - x"
5 10
Find the interval and radlus of convergence of the senes
“

-

e = ~ Contd. ...

12.

13,

14,

15‘:5'

16.

R

T
P
"

‘ “ : : {3)
" solve: (xy? + x}i'c + (y:c’ + y)c{y": 0

sotve: .+ 2'.y L
olve: — = r—
de 1+xt7 (1+x7)°

' Or,

: dy .a 6
Sol X—+ X
olve: e y=xy

Solve the differential cquanon {any ONE):
@ (D —2D+1p=x%

- (b) (Dz +3D -i-,z.)y_ =e’sinx .
‘Selve the initial vaiﬁe problem:

d’ L2 4dx+3}"-‘102'2‘, 710) = 1, 710) =

Solve the followmgrdiffercnnal equanon by power series met®
yrmso T&y.
- - Or,

Prove that: x/,, Ix) =-n/, (I)+ xJ, . (x}

- —
-
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T.. PURBANCHAL UMIVEREITY .
| 2012 & |
E, (Civil/Computer/Electronics & Comm.}/E8econd Seme ‘:"‘.’7/ Charice ;
11m5 03:00 hrs. ' Full Marks: 20/Pass Marks: 52 |
BEG102SH: Mathematics-1I (New Course) B

Candidates are required to give lhmr answers in their own words oz fur
as practicable, £

ATl guestions carry equal marks.
Answer ALL q1ue‘stions.

-y

. Find the equation of thcjﬁlané'through the point (-1, 1, -1} znd
\/. (6, 2, 1) normal to the plane 22+Y+z=5"

Find the distznce from of thP point (2, 4 u) to the pomt where

the line x;—3___»y;—4 =’z; meet., the pLanr 7+y+2f~2

) Or
J7F‘.ndth nnag.mthnpomt?(l34)mm»p.am-z/ v+ z~°-0,

,ﬁuv Zthatﬂ:“ lines Z212¥"3 232 4, ¥=7 _2+7 are
-3 . 2 1 -3 . 2
caplanar. Also, find the equation of the plane contzining them. r

{ 4. Find the equaton of a sp'nerf* of which the circle
72-—J24—z +10y -4z - 8 0, z+y+ z-”isag:'_atmrr"e. 7
Or

how that the equation t5 the core whose vertex is (g, B, 7) and
base z° =4ax,y =0is {fz- vy = 4a(p - )’ﬁf zy).

Tt
{ 5.« Find the arez of surfac:P generated by revolving the curve

r=2+2cosf about polar axs. P A
B >
€.  Derive the Parametric Equation of a cycloid. .
_» Or
Find the eccentricity, identify the conic;find the directriz and
1 15 :
szetch the graph r=———,
. 1+2sinf \// \

Contd, ...
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(2)
ey i t .
Find the interval and radius of convergence of the seﬁcész .
‘T" A // n
i;'; Or o . . ,:)_}’
v x X2 x3 .
Test for convergr.ncc of the series —— + -— + =—= + ... Where x<0.
l.a 4 5.6 '
Or
Test the convergence of the series Z
1+ an +1

n-‘L

The necessary and sufﬁczent condmon for the vectOr function a

of a scalar variable t-to have a constant direction is a x %:((D

- “n

=2z? at point
/

Find the angle between the normal to the surface Xy
(1,4,2) and (-3,-3,3). | .'_{ @
":‘; Or

'

0.

L}

o i ; axr
If a isa constant vector, prove that V{——n—] _
4 : rogt o . @

/.

). and a, b are c;onstant vm.tors, prove that

If r=(xv2
gra drde axh. .

Solve: ( 2):lx-i—ny dy="0 —-”@

dy _ '
K tan y) =0
Solve: ('1 + Y J (‘f ¢ iy

Solve: xdy -ydx+ a( +y”* }i\c
Or

siux dy - yeosi dx +y dx =0.

“ - Contd. ...

.i8; sSolve:

@)

T odx

—_—=r .

9_9;51.;'}&‘-.;"0@>C);'L:5;"’°h that x =2 andg =
dt® - 2 z

T

‘t-—-—.

N .
Solve the pOWETL series mcthof:}: y'-y=0. Q

- Or

f 2
Prove that: S ,_ (x} Sinx ..

16.

1}
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B.E. (Civil)/8econd Semester/Final
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
PIEGI49ME: Fundamental of Thermodynamics & Heat (New Course)

e

PURBANCHAL UNIVERSITY
2018

Candidates are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.

Answer ALL questions.

1(a)

(b)
2(a)

(b)

3(a)

Differentiate between Microscopic viewpoint and Macroscopic
viewpoint. 3

Derive an expression for work done transfer in adiabatic process. 3

Why Perpetual motion machine of the First Kind (PMM-1) is not
possible? <
A closed, rigid container of volume 0.5m3 is placed on a hot plate.
Initially, the container holds two phase mixture of saturated liquid
water and saturated water vapor at Py = 1 bar with a quality of 0.5.
After heating, the pressure in the container is P, = 1.5 bar.
Determine the temperature at each state and the mass of the vapor

present at each state, in kg, Draw the T_v diagram. 4
Steam Table
P T V1 Vg h1 hg
Kpa| (G m3/kg | md/kg | KJ/kg | KJ/kg

100 [ 99.632 | 0.001043 | 1.6943 | 417.51 2675.1
150 | 111.38 | 0.001053 | 1.1595 | 467.18 | 2693.4

A piston cylinder device as in figure restrained by a linear spring
contains 2kg of air initially at 150 kpa and 27°C. It is now heated
until its volume doubles at which temperature reaches 527°C.
Draw the process on P-V diagram and determine the total work
and heat transfer in the process. [R= 287 J/Kg K and Cv

718J/Kg K]. -4

Contd. ...
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2) |
(b) A reversible heat engine operates under two surroundings. In the

first, it draws 12000KJ/s from a thermal source at 400°C and in

the second one it draws 25000KJ/s from a thermal source at
100°C. In the both the operations, the engine rejects heat to a
thermal sink at 20°C. Determine the operations, in which the
engine delivers more power. | 4

|c)~State Kelvin-plank and Clausius statement of second law. 3

4(;) At the beginning of the compression process of an air standard
Otto cycle, P; = 100kpa, T; = 290K, V; = 400cm3. The maximum
temperature in the cycle is 2200K and the compression ratio is 8.
Determine: 6
(2) The heat addition, in KJ
(b) The net work, in K.J
(c) The thermal efficiency
(d) The mean effective pressure

[TakeR=287J/KgK,Cv=716J/KgK] ;
\(b))eﬁne the _Variqus mo@es_ of heat transfer with suitable examples. 4

\(yAn exterior wall of a house consists of 0.1m layer of common
brick (k=0.7w/m°C) followed by a 0.04m layer of gypsum plaster

(k=0.48w/m°C). What thickness of loosely packed rock woo]
insulation (k=0.065w/m°C) should be added to reduce the heat
loss or (gain) through the wall by 80 percent? 6

A
L

Scanne d with CamScanner



PURBANCHAL UNIVERSITY

o 2017
B.E. (Civil)/Second Semester/ Final

Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
BEG149ME: Fundamental of Thermodynamics & Heat (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.
Answer ALL questions.

Wow will you find out whether a given quantity is a
thermodynamic property? How are those properties classified?

b*/C;ideexarnples.. - 3
(bY” Derive the expression for the displacement work transfer for

A

polytropic process. 2
(c) Three pressure gauges are connected to a container consisting of
two compartments as shown in Figure 1. If the local barometer
reads 720mm of Hg and pressure gauges A and B read 300kPa
and 120kPa respectively, determine the absolute pressure in
each compartment and reading of pressure gauge C. [Take p =

13600 kg/m3 and g = 9.81 m/s2). 4

A

ICE

01 O

Figure 1

2(a) Degfine the following terms: saturation temperature, critical point
' 3

d moisture content.

Contd. ...
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(2)
A closed, rigid container of volume 0.5m? is placed on a hot plate.
e mixture of saturated
= 100kPa with a
tainer is Pz =

”Jj
Initially, the container holds two phas
liquid water and saturated water vapor at Pi

guality of 0.5. After heating, the pressurc in the con

150kPa Indicate the initial and final states on p-v diagram, and
5

delermine:
(1] The temperature, in °C, at cach state
(1ij  The mass of the vapor present at each state, in kg.

(Fefer to the attached table)
; /
.ﬂm‘%rwc the expression of first law of thermodynamics for control
huss undergoing cyclic process. Define isentropic process. 3

asrflows at a rate of 1.2 kg/s'through a compressor, entering at

(o)

'\_/Yék."a, 25°C, with a velocity of 60 m/s and leaving at 500kPa,
120m/s. Heat lost by the compressor to
the surrounding is estimated to be 20 kJ/Kg. Calculate the power
required to dnve the compressor and diameters of inlet and
R = 287 J/kgK and Cp = 1005 J/kgKJ/ 5
Rankine cycle.
mpression ratio of 18, and the

heat transferred to the working fluid per cycle 1s 1800 kJ/kg. At
the beginning of the compression process, the pressure is 0.1 MPa
and the temperature is 15° C. Determine. ¢ 6
and temperature of the cycle.

150°C, with a velocity of

exhzust pipes. [Take
o (i]o—fetch the P-v and T-s diagrams for

() Anawr standard Diesel cycle has a co

(ij  maximum pressure
(i1) thermal efficiency, and

mean effective pressure. (Take
J/kgK and cv = 718 J/kgK)

dfa)  Defme thermal resistance. Write the expressions of t
resistance for plane wall, hollow cylinder and convective heat
3

(143) R = 287J/kgK, cp = 1005
hermal

transfer.
9 W/mkK) with inner and outer diameter of 2 cm and 4

d with 3 cm layer of insulation (k = 0.2
serature of the pipe is maintained at
of the insulation is maintained

r of length. Also
4

() A pipe (k= 1
cm respectively is coverc
W/mK). If the inside wall temj
600°C and outside wall temperature
at 100° C, determine the heat loss per mete

’ ' e dmandatinn interface teMDEraLre.

A% -

Table: Properties of SATU RATED WATER - Pressure Table

P T v Vig Ve u U Ug Iy by 5
w2 °C || mikg mfkg m¥/kg || kilkg KIkg kd/kg KJ/kg  kl/ke ”13
0 596320001043 16933 16943 |417.41 20883 25057 41751 2518 757 |
125 105.99]]0.001048 13742 1.3752|(444.25 2068.9 25132 |[444.38 22407 2683;‘
150 111.38]{0.001053 1.1584 11595 [|467.02 2052.4 2519.4 || 467.18 2226,‘_"1553;

2
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Candidates are r(‘rmm'd to give their ansuers in their owr words as for

as practicable.
The figures in the margin indicate full mark s,

Answer ALL questiona.

/(fr) Write differences of heat transfer and wotk transfer.

(b) _Derive an ecxpression for work transfer

of a process under

isothermal procesas.

» e
i mpesw % A% T 1
s WZlery zZE 1l COoXIIaC=d

(c) A one liter rigid closed vessel contains wates

}ﬂ)

(b)

3(a)

conditions. This vessel is cooled until its pressure drops 0 6
MPa. Calculate the mass of water in the vessel znd the finzl
dryness fraction. H %
What are heat engine, heat pump and refz rigerator? Explain with
schematic diagram. 4
A gas undergoes a thermodynamic cycle consisting of three

4

processes.

kPa, V; = 1.6 m? to Vz =(),2m% Uz - U_ =0 .
Process 2-3: constant pressure to V= V3 ":
Process 3-1: constant volume Uy - Uz = - 3549 kJ.

ms and determine the net

Sketch the cycle on P-V and T-V diagrams anc ce
work transfer and heat for process

M
u)
.
|

x
Ny

An air-standard Diesel cycle has a compre €8SIoT 18, 2n
the heat transferred to the working fluid per cycle is 1800 kJ/ks

: £
- T - . 5 £3
Ol Drocess (2 Dressiure 18 ..

At the beginning of the compreasion ;
MPa and the temperature is 15°C. Determme ine

efficiency, work (in kJ/kg) and mean effective

ilral

cycle, Take C, 1.005k) [ kgK and R=0.287 «j gk

Scanned with CamScanner
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(2)

(b) Derive aﬁ expression of thermal resistance for a hollow cylinder. 4

. 4(a) Write an expression of first law of thermodynamics for control

volume and reduce for adiabatic diffuser. 3 |

(b)

Draw and label working diagram of a vapor compression
refrigeration cycle with components along with corresponding

processes in P-h diagram. 3

A lake surface is covered by a 8 cm thick layer of ice [k = 2.23
W /m.K] when -12.5°C. A
thermocouple embedded on the upper surface of the layer

the ambient air temperature is

indicates a temperature of -5°C. Assume steady state
conduction in ice and no liquid sub cooling at the bottom
surface of the ice layer find the heat transfer coefficient at the

upper surface. Also work out the heat loss per unit area. 4

Properties of SATURATED WATER —Pressure Table

P v T V| Vig Vg uy Uy u,
kPa °’C m/kg m-/kg m/kg | kJ/kg | kl/kg | ki/kg
000 | 275.62 | 0.001310 | 0.03112 | 0.03244 | 12054 | 1383.9 | 25893

3000 | 285.86 | 0.001352 | 0.02602 .| 0.02737 13575 | 13227 | 25802
5006 139504 | 0.001384 | 0.02214 | 0.02352 | 13055 | 12641 | 2569.6
33,000 | 373.77 | 0002702 | 0.000952 | 0.003654 | 19534 | 142.80 | 20962
22,055 37395 | 000311 . 0.00311 | 2017 i 2017

3
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Candidates are required to give their answers in thetr own words az SJar
as practicable,

The figures in the margin indicate full marks,
Answer ALL questions.

Lz} What is thermodynamic system? Differentiate between open
system, closed system and an isolated system, 145

(b) What 45 you mean by work transfer? Derive an expression to
sleulate work done during isothermal process. 4

(c}) A gas undergoes 4 thermodynamic cycle consisting of three

Processes

Process 1-2: Compression with pv = constant from Py=100KPa,
Y, = 1.6m? to vy = 0.2m?, V=% = ()

Process 2~73: Constant pressure 10 Vs » Vi
Process Z-1: Constant yolume Vi - Vg = 35491,

[etermine networy and siats whether it is power cycle or a

[ 4

refrigeration yele. 5

&% . . 4o - AT w1r1f 2

Oz Define saiirztion ternperature, guality and critical point. 3

(v Ceparn enters into well insulated snrottling valve at 10MPa, 600°C
Petermine the final temperature of the steam
4

and erits at SMV4.

(Prefe
"t 10U ’»’?}1} i, | he 694.7 K/ Hy |

'; ( 2/////{]1
L5 MP i, | = 0

«'S

/ IL 1};

.

‘7‘;/,»'?}.’// : f{'{, Ah 5
7

g -a e b s

\

0.
5006,2 kI by |

civiend thickness of ing ulation, What is critical radiug?

o

Contd. ...
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(2)

(b)\/.;\gmﬂld steel tank of wall thickness 12mm contains water at 95°C.

4(a)

(b)

‘e thermal conductivity of mild steel is 50 W/mC, and the heat
transfer coefficients for the inside and outside the tank are 2350
and 10 W/m2C, respectively. If the atmospheric temperature is
15°C, calculate the rate of heat loss per m2 of tank surface area
and the temperature of outside surface of tank. 6

A heat pump has cop that is 45% of the theoretical maximum. It
maintains a house at 20°C, which leaks energy of 0.8KW per
degree temperature difference to the ambient. For a maximum of

1KW power input, find the minimum outside temperature for

which heat pump is sufficient heat source. S

engine working on a diesel cycle has a compression ratio of

lt") and the cut off takes place at 8% of the stroke. Determine its
alr standard efficiency.

6

s
P s )
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BEG149ME: Fundamental of T

2014
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Time: 01:30 hrs.

Full Marks: 40 /Pass Marks: 16
hermodynamics & Heat (New Course)

Candidates are required to give their answers in their own words as far

as practicable.
- QD

The figures in the margin indicate full marks. ;
\

Answer ALL questions.

1. Define a thermodynamic system. Derive an expression to

calculate work done during an adiabatic process. 1+@
m with a velocity of 105 m s and
m3/kg. The inlet arca of the gas
has a velocity of 135

2.  Air enters a gas turbine syste
has a specific volume of 0.8
turbine system is 0.05 m?2. At exit the air
m/s and has a specific’volume of 1.5 m3/ [/ kg. In its passage

through the turbine system, the spécific enthalpy of the air is
so has a heat transfer loss

reduced by 145 kJ/ kg and the air al

of 27 KJ/kg. Determine,

(a) the mass flow rate of the air through the turbine system in
kg/s

(b) the exit area of the turbine in m?

(c) the power developed by the turbine system in KW. 6

3. What is perpetual motion machine of first kind (PMM 1)?_@

Explain. 2

ific heat of 0.9 kJ/kg K at

4. A 10 kg metal piece with constant spec
k, which contains 100 kg

, 200°C is dropped into an insulated tan
7 of water at 20°g_.1/Determine the final equilibrium temperature
T

and total change in entropy during the process. 6

Contd. ...
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8.
9.

(2)

Define saturate i
saturated vapor and quality, : 2

e

Steam enters an engine at

a pressure of 10 bar and 250°C, it isg
exhausted at 0.2 bar.

The exhaust steam is 0.9 dry. Find the
change in enthalpy and entropy. 3+3

The pressure, volume and temperature at the beginning of the
compression of a constant volume cycle are 101 KN/m?2, 0.003
m3 and 18°C, respectively. The maximum pressure of the cycle is

4.5 MN/m2. The compression ratio of the cycle is 9. The cycle is

~ repeated 3000 times per minute. Determine for the cycle (i) the

thermal efficiency (ii) the theoretical output in kilowatts. @

Define "Critical thickness of insulation". g 2

A mild steel tank of wall thickness 10 mm contains water at
90°C. Calculate the rate of heat loss per m? of the the tanlk .
surface area when the atmospheric temperature is 15°C. The
thermal conductivity of mild steel is 50 W/mK, and the heat
transfer co-efficient for inside and outside the tank are 2800 and
11W/m?2K, respectively. Calculate also the temperature of the
outside surface of the tank. @

3
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Condidates are requzred to give thetr answers in their own words as far
as practicable.

The fiqures in the margin indicate full marks.
Answer ALL guesticons.

{2} Define state process & equilibrium. I+1+1

(bt Inza quam equilibrium process in a closed system, a gas expand
‘_/ﬁoorr volume of 0.15m3 and a pressure of 120 kpa to a volume of
0.25m? in such a manner that P(v +0.03) = constant, where v in
m3. Calculate the work. 5

2{z) Explain two statements of second law of thermodynamics. 3

)’J)/}' heat engine working on carnot cycle converts one-fifth of the
heat input into work. When the temperature of sink is reduced
oy 80UC, the efficiency gets doubled. Make calculations for the

temperature of source and sink. 5

3=y ‘Define saturation point, critical point and triple point. 1+1+1

- .

/f’b'}/A vcsscl. of 0.05 m3 capacities contains a mixture of saturated

) water and saturated steam at a temperature of 300°C. The 1nass
of liquid present is 10kg. Find the mass of steam present in

vessel, enthalpy & specific volume. (Refer steam table value) 5

T f P ’ 1% Vg I ~hi hq
J0mC 8583-5_ i 0.001404 (m¥ka) | 0.02167 (m¥kg) | 1344.1 (Kjkg) 2748.7 (Ki/kg)

Contd. ...

o (jz). Define Thermodimamic system.

e .

e o ToSrp—

URBANCHAL UNIVERSITY  r

2012 ' N
B.E. (Electronics & Comm. )/Trurd Semester/Finzal
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 3=

BEG240ME: Thermodynamics, Heats & Mass Tracsfer

Candidates are required to give their answers in their own words as far
as practicable.

- The figures in the margin indicate full marks.

Answer ALL guestions. /@

]

/((Taj' What do you mean by PMM-I? Why is it impossible?

7 - - . . . - - g - -
cPjErom the adjoining P-V diagram, if initial temperature of gas is
(_27°C, Calculate: £

iy work of the cycle.

Determine whether the syste

i

is power grjrefﬁgemtirnn

- , system. ¢ R 2
, S s
= 5C0 & (_,{
' Pressure \'Nofr'ﬂr
. LPa
I
i
] 200

2

Volume in m3

Draw and explain a neat and labeled T-V diagram for w ater. 4

(b) Steam enters an adiabatic turbine as saturated vapo:
pressure of 25 bars with velocity of 150 m/s. It exits at thr
pressure of 1.5 bar with the quality of €0% and velecity
S0m/s. If the mass flow rate is 72 kg/s, what is the turbing

output pow cr” (Use steam table “L+t'wc‘1r‘d)

&é)’/[feﬁne entropy. Shew that the entropy of the_universe ic

/ increasing™ @R—r*”‘“* o
5 '
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A 2) '
[ (b ¥ idead O
. AT gea M e ~45% - =
:/:‘/ a 1o Cycle with air as the working fluid has a
Vo s " c
2 b i - o N .
—~ ratio of 8. Th  minimum and  madmem
\ . . s
. s in the cycles are 300K 2nd 1340K 6+2

[ 1= 3 £ <
!y Determine:

{ij The amount of heat transiersed ¢ the zir during the heat

;‘ 1ivite 3 ot temrmelne : -
J/uut the applicatiens of heat transfer process in electrenics and

'7— communication engineering? P
’
/ihrk walled tube of stziniess s:c-ﬁ [1: = IC-\?.'/::‘CJ with ;i’:
m:.dc diameter
TS layer of asbestos insuladon [k = 0 2 U’/m‘Cj I the inside V.'a.Il
temperature of the pipz is maintained at 600°C, calculzte the
heat loss per meter of length. Also czlculzte the tube- insulation
temperature. temperature of the
160°C. 7

=

nlhr[;.f‘ﬂ
insulason as

Equaticn for an

5{5“/1"/"6 Berroulll Energy E
ry laver.

The central piate of area 6 m? is being puiled with a force of 160
/2 N berween two oils with the dynzmic viscosity in ratio 1:3. The
[ vis scosity of .h'= top oil is 0.12 Ns/m2 Detem..ne the velocity at
wnich the central plate will move? 7

—+ 160N

12mm

.

Glaj What are streamline and potential line?

:_!‘g’ly Differendate between centrifugal pump an
A - /

[T |

incompressible ﬂ@%z‘ .
2

- [‘.

b"' an l S d‘agﬁ

SIS
Ife ¥

/& Desen
The mininum pressure and emperalus

¢ i ressure &
1500 KJ/Kg. I}ctc:rmmc the p ‘

points of the CyT cle. Also ;:._.‘-ui

£ o ."\ —
effective pressure. W —
Define overall heat ran sfer coefiicient.

pF ind the heat flow through the composite

KPa & 27°C. The amount of heat addeq

:(0

o O

TA = 370°C

v
3
@}

]

4
.

» »
Beed
Il
w0 G) e O
o

S
4

d to

S Wali &3

e
=

Y7 2yl
Wy O

W Femde
\IJLA ~
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PURBANCHAL UNIVERSITY
‘ 2018
B.E. (Civil)/Second Semester/ Final ’
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG155CI: Building Construction (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.
Answer FIVE questions. 5x16=80

1(a) Explain the four sources of moisture in building. Also explain
four way of moisture movement through building component
with remedial measure with figure. 246

(‘t) Compute the U value for a R.C.C roof slab 12 cm thick, insulated
with 7 cm thick foam plastic finished with 3 cm thick tiles on the
top and 1.5 cm thick cement plaster on the bottom. For roof
1/£=0.0515 and 1/fi= 0.1710. Also ki, k2, K3, ke is 81.8, 136.4,

2.73, 69.7 (kcal cm/m? h deg C) respectively. 8
2(a) Explain the methods of improving bearing capacity of soil. Write
about the types of shallow foundation with neat sketch. 3+5

(b) Draw a figure showing basic element of pitched roof. Explain four
types of single roofs with figure. 2+6

3(a) MDefine stair. Design a staircase for a private building for given
space of 4.5%5.5m with floor height 3.6. Assume necessary data

and draw a neat sketch to support the design. 2+6
@/What are the points to be considered while locating doors and
windows? Explain in short the technical forms used to doors and

window. 4+4

4@/ Why expansion joints are needed in building? Explain the
_-treatment procedure for expansion joints in slab and wall with
figure. : 345
(0) Explain four different method of formwork for excavation in
trenches with figure. 8

5(a) What is load bearing and non-load bearing cladding? Describe

the plastering procedure. A+4
Contd. ...
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(b) What are the general principies of electrical services? e
the safety precautions while managing electrical services.

(@) Design a septic tank for 2 residential building with 5 numbers of
users. Dimension the size in 2 neat plan.

What is ventilation and systems of ventilzation? |
essential factors of ventilation.

R
-
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PURBANCHAL UNIVERSITY
2017
B.E. (Civil}/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

‘?"E_EISSCI: Building Construction (New Course) N

Candidates are required to give their answers in their own words as far
as practicable.
All questions carry equal marks. The marks allotted for each sub-question

is specified along its side.

Answer FIVE questions. 5x16=80

1(a) List out the major sources of moisture in Building. Explain the
effect of moisture in building. 8
@ Find the transmittance of a composite wall that consist of
C 110mm brickwork as outer leaf, a cavity of 25mm, thermocole
insulation of 25 mm, 110mm thick brickwork as inner leaf. There
is 12mm thick plaster on external side of outer leaf and inner
surface of inner leaf. The conductivities of the brickwork, cavity,
thermocole insulation and plaster are 1.15, 0.026, 0.034 and
0.72 W/m°C respectively. The internal and external surface

conductances are 8.12 and 10.0 W/m?°C. 8
2(a)— Discuss about shoring and its types with neat sketches, 8
(b) ~What are the requirements of roof? Explain lean-to-roof wuh,/{,_'
8"

necessary sketch.

',ifﬂn) Design a dog-legged staircase for a building in which the vertical
' distance between the floors is 3.6m. The stair hall measures
2.5m x 5m. Assume necessary data. Draw neat and clean sketch

as per design. g
\_{b).. Draw the neat sketches of door and window showing its parta. &

Vi{a) What is scaffolding? Describe the types of scaffolding with ,,l,.,,,//
g

¢
rd

sketches.
b} What are the types of joint? Explain expansion/and canﬁtmcti}i//
-

i
jaintc with neat sketches. s
5 Y Define cladding. Write its function. Sketches non-load bearing
types of cladding. 8
alls? 8

(b) What are the types and function of partition w
Contd. ...
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6.  Write short notes on any FOUR:

(a) Day Light Factor

‘ )b) "Lift and escalators / e
% Safety precautlon in \mnng[(/

(d) Types of footing

€] Septic Ta.n?/ /
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BEGLISECH Building Constinotlon (New Coum,r:)

Candidates are required to give their answers in their own umrde as far
as practicable,

All questions carry equal marks. The marks allolted for each sub-question
is specified along its side.

Answer EIGHT questions. _ 8% 10=20

&s

¥

0.

What are the various means of vertical movement in a building?
Design a staircase for a, residential building in a space of 5000
mm x 3500 mm, floor height of 3000mm. Justify your design
output with plan and section of staircase. , 7+3

What do you understand by temporary construction? List out the
types of temporary construction and explain any two of them
with necessary sketches. - 10

What is moisture movement in a building? How the movement of
moisture is controlled through the various types of wall sections.
Explain with necessary sketches.. 347

b

Describe the construction details of a King-post {juss with
necessary figures. How king-post {v55 1s different from queen-

post truss? 545

Why the talse ceiling is required in a building? What are the
different types of false cciling and describe the technigques of their

2V3+5

installation,

Explain briefly about the types s of window on the basis of taeir

i ¢
functional movement? 1O

By

el n oneat siaieh

What are major fuactions of dacry Dreaw Gind Inis
| .

of a paneled door.

‘ cery il g {apuntel, L.
| "'\"\\A\l‘?\\\ AN
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(2) &

What are the characteristics and functions of foundation?
Explain their types with suitable examples. Enlist the design™’ -

parameters of a foundatiozx] : 4+4+72

8. Why shoring is required? Describe the various types of shoring

"’ with necessary diagrams. 3+7
showing the hot and cold water f

9. Draw the schematic diagram
supply system in a residential building showing the various
components required for its regulation. 49 ‘g—

A

jO. Write short notes on any TWO: Z2x5=1%

{a) Provision of Lifts and Escalators

tructions and their treatment Pi’ocedure

(b) Joints in cons

(c) Safety and precaution in house wiring

A
A
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B.E. (Civil)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG155CI: Building Construction (New Course)

PURBANCHAL UNIVERSITY
2015

Candidates are required to give their answers in their own words as far
as practicable.

{%ll que§tians carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions.

I\

(b)

/i

5x16=80

What do you mean by renewable and non-renewable sources of

energy? What are the effects of moisture on building
components? 4+4

Design an dog legged staircase for a residential building in a
room of 3.0m by 4.0m and ceiling height 3.2 m. Assume

necessary data. Draw neat and clean sketch to support your
8

design.
If an air gap of 50mm is provided between two half of the brick

wall 150mm thick (each), calculate the overall thermal

transmittance U for a given wall provided with 25mm thick

<

cement plaster on both sides. Assume thermal resistance of
8

50mm air as 0.045.

Given:
Thermal conductivity for brick wall = 2.93 in KJ/m hr *C

Thermal conductivity for plaster = 2.09 in KJ/m hr °C.

| Inside surface resistance = 0.041

Outside surface resistance = 0.012
What are absorptive and reflective materials in acoustical design?

Describe natural and artificial lighting. 4+4

Design a septic tank for a residential building with 6 numbers of
8

users. Dimension the size in a neat plan.
Contd. ...
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(b) What are the characteristics of good paint? Explain any two types

of paints. 8

4{a] Where is the need of provision of joints? Briefly describe the
" types of joints. 3+5

(b)  What is the functional use of windows in a building? Describe

types of windows in detail. - 2+6

What problems do you see in existing foundations nearby your

vicinity? Describe underpinning of foundation by any method
| 2+6

S(a

with neat sketch.
(b) What are the purposes of plastering of building? Brieﬁy discuss

about the types of plaster and defect in plastering. 8
4x4=16

6. Write short notes on any FOUR:

(a) Suspended ceilings

(bySingle timber roof and its types
\9) Damp Proof Course (DPC)

(d) Formwork in RCC beam and column with clean sketch.
(¢) Partition walls: their types and functions
(fy/Storage and distribution system of water supply

S~y
Paaal
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PURBANCHAL UNIVERSITY ¢G4 D

2014 o
B. E. (Civil)/Second Semester/ Final &
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG155CI: Building Construction

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question

is specified along its side.
Answer FIVE questions.
1. Define water proofing in basement. Explain the methods for
water proofing in basement. Explain the damp proof courses in
building with neat sketches. 2+6+8
2(a) What is underpinning of foundation? Explain the methods of

underpinning of foundation. 8

(b) Explain éingle, double and triple roof with neat sketches. 8
3(a) What will be the U-value of the wall from the given figure if
following informations are provided? 8
' R o iLs KCalem
~J} Kplaster = 81.8 ——————
o m*h°C
. 4 KCalcm
«| Kbrick=69.7 —5 -~
el m-h°C
1 KCalcm
[ Kfoam=2.73——2—0———
- m-h°C
et KCal
. Outer conductance=0.0515 —5——
m-h°C

m_;ﬁ;m KCal

Internal conductance=0.125

15mm’

. m*h°C
(b) Explain the types of windows with neat sketches. 8
4(a) What is scaffolding? Describe the types of scaffolding with a neat
8

sketches.
(b) What are the types and functions of a partition walls? Explain
8

briefly.
Contd. ...
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S(a)

(b)

(2) ps
What are the neceds for provision of joints? What are the

characteristics of paint? 8
Explain the types of doors with a neat sketches and the
functional requirement of a ventilation system. 8
Write short notes any FOUR: 4x4=16

(@) Sound insulation
(b) Air conditioning
(c) Active and passive solar heating system
(d) Water distribution system
(e) Wiring system

3
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PURBANCHAL UNIVERSITY
| ' 2012

B. E. (Civil)/Second Semester/ Final - Lt
; Time: 03:00 hrs. Full Marks: 80 /Pass Marks:-32
 BEG155CI: Building Construction .-, '

Candidates are required to give their answers in their own words as jar
as practicable. -

All questions carry equal marks. The marks allotted for each sub-questwn
is specified along its side. .

Answer FIVE questions. N
Ll(yList out the imajor sources of moisture in building. Explain
general methods of water proofing in building. 6.

_(b) Define Transmittance. Fird the transmittance (U-Value) of wall
tha't consists of 180 mm cuter &xposed brick work, 12 mm thick N\
plaster on internal surface of the wall, air cavity of 50 mm, and

. 25mm straw board. The conductivities of the brick work, plaster,
~ air cavity, and straw ‘board are 1.15 W/m° C, 0.72 W/mp>. C,
0.026 W/m°* C and 0.093 W/me C rerectwcly The internal ‘and

external surface conductance are 8.12 and 10.0 W/m?2 °C .10
p : N T
Ty s oo\ o 6™
é [ 95 ' ;‘V/ 08 i Sl
A P
?j ——ﬁf— — 180mm Expased brick work
R A I i
N b} G‘ - /C " "_"‘,;:;! ouT ' 6 .
;f 3 /;‘,_.' b "-/i LA ' 2 (‘c
L 50mm Alr cavity: N
1 Sy 4 7 s
‘g 1" /"Ir P 1 " fﬁ O' ()
R e 25mm Straw board @ &V A
§E T 6 4 o\

Q(“)/ List the types-of joint in & buﬂd.ng Explam expansion joint and @)
construction _]omt with neat sketches. How are these joints.

~

treated? 3

Draw the neat figures of typical single and double timber pitched @

roof with necessary components and information. Explain in
8

Contd;

(b)

detail, the king post roof with ﬁg\ue.
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\

3( Dxplam the charactenstlcs of a goo
“ staircase for a re31dent1al building in-a space 5f 4700 mm X2200 @

M mm, floor to ceiling height of 2900mm and slab thickness 100

. mm. Assume the necessary data. Draw a neat’ sketch to support
Q
2 [

i /your design. -
C(‘Uf Draw typical plan, elevation and section of* door and window, @
~Explain flush door and its type with necessary, sket ches.  3%5

(a) -What are the purpose of underpmmno? Explain pit-method_of B
underpmnmg and the precautmns to ‘be carried out during the

d sLalrcase7 Design &

PR

underpmnmg . _- f)-ul-:-g
(b) Discuss types of pile foundahon and 1ts use.s ‘in . building O
/ ‘construction. & : 5+3
&
5(a), What is pomtmg? Describe purpose and proccqure of
* plastering. 5 D)

 AVhat is temporary construction? Descnbe raking shonnc with @}*
neat sketchés. (2+6)

. 6. -. Write short notes any FOURE
" [a) Partition wall ) ' g
* [b) Day light factor g _‘
" [c) Ajrconaitiorﬁng s
'(d) Trunking

. " (€) Water: supply mains

4x4=16

(f) Lifts and escalators "

Scanne d with CamScanner



PURBAN CHAL UNIVERSITY
- 2012
| B.E. (CWﬂ)/ Second Semestér) Chance
| Time: .03:00 hrs. ' Full Marks: 80 /Pass Marks 32

BEGlSSCI* Building Construction (New Course)

e —— e 40 1

Candzaa'tes are requzred to give their answers in their own w')rds as far
as practicable.

. All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions.

J@ Explain how the moisture moves through the building component
and remedcial measures ‘to control it with a supporting sketctes. 16

Qi(a\)/_ Define shoring. Explain different tvpes of shoring provided
during foundation strengthening with a neat sketches. 2

@’ What zre the requirements of a roof? Explain the types of single .
roof with a necessary sketches. g

_g.- Design a dog-legged 'staircase for a residential biilding in a
lobby, of 4.5m x 3.0r;n\ and floor height 3.0m. Assume the
necessary datz. Draw a neat sketch to support your design. 16

4(a) “/hat are the points to be considered while locating doors and

windews? Explain in short the technical terms used to doors

and windows. 4+4
{‘bT Define joints. Explam the types of joints (construc‘uor. and
w7 expansmn joints) with a neat sketches. : 8

Iramework7 Whnat are the re mrcments oL a good
5@) What _is qt . g
franmwor" ' 8

/@ What - do you mean by cladding? What is the purpo:e of
claddmg9 Sketch a non-lcaded bearm;g type of claddmg 8

@ Write short notes on any FOUR 4-><_.4:_=16
(a) Suspe,nd::d ceiling o i

(b) Llfts and escalators
) Stor e and distributior. system of water supply

(c
(d) Scaffoldmg

& .
(e) Day-light factor

i1
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PURBANCHAY UNIVERSITY

_ 2018
B.E. (Civil/B. Architecture)/Seconc Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG105SH: Communicative English (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

Answer ALL questions.

1. Read the following passage and answer the questions that follow
it: 10
The aim is to create a new generation of rodents that can sniff
out drugs or explosives, with the scientists saying the experiment
is a proof of concept. In the future, rats, mice, and perhaps dogs,
could be genetically altered to track down certain scents, they
report in the scientific journal Cell Reports."What we think we
can do is make 'super sniffers for particular odours,” said co-
researcher Dr Paul Feinstein. "We trick the animals to want to
pay attention to one odour over mémy others," added Dr
Feinstein, an associate professor at Hunter College, City
University of New York. The scientists used genetic modification
to make mice better at detecting certain scents. The experiments

" were carried out with two known odours - a chemical that has a
sweet smell similar to jasmine and another that smells like
peppermint. The mutated mice could detect lower doses of these
odours than non-mutated mice. The next step is to apply this
research to detecting drugs or explosives. Rats are already being
used in Africa to seek out landmines.

"We want to create an explosive-detecting rat or mouse - and we
could also do this for narcotics such as cocaine, for example,”
said lead researcher Dr Charlotte D'Hulst of Hunter College. "If
we can find the receptor that is activated by cocaine, we could
.create 'super-sniffing' cocaine rodents." The scientists see
applications in the future in a number of areas: Military and
~ defense - for example developing a rat that is better at sniffing
out TNT, the main explosive component of landmines. Exploring
human smell - mice can now be bred with human receptors for

Contd. ...
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(2)

smelling particular odours, giving information sbout human
olfaction. This could be useful in the fragrance znd flzvour
industry, possibly to creale new scents, Medical - some ilinesses
result in a loss of smell, as does sgeing. The work could help in
thiz arca and possibly as a way to create some sort of “bio-
reactor” made up of nerve cells to sniff out human diseases from
the chemical signatures they give off in blood or sweat.” We hzve
these millions of years old receptors thzt are highly tuned to
detect chemicals,” Prof, Feinstein explained. "We think we czn
develop them into tools znd use them to detect disease.”

;) Questions:

=" (a) What do you understand by “super-sniffers” and “bio-rezactor”

in the context of given passage?
(b) Can a new generation of a particular rodent detect a rznge of

odours? What do the scientists say about this?
(¢) Why were the experiments with two known odours carried

out?
(d) Can rats be used in medical fizld too?
(¢} Write a five-sentence summary of the given paragraphs.

Imagine that you have recently finished with a research study on
Causes of Landslide in Hilly Region of Nepal. Prepare title page,
Absiract, Table of contents and Findings of the Report, 10

'(a)

What are the main causes of superstitions? Explain them with
reference to the text, Keeping Errors ot Bay. 10
Or,

(b)

the story ‘who was i blame? by

Qriﬁ.cally analyse

Antonchekhoy.
4

1) Mark the primary stess in the following words;

Glorify, unilateral, fadility, present (v), congress, erlgineering, ;

terminate, abidard, /

D Mark the tone in the following sentences:
(i) Where did you stay? (i) Did he play or quit? s

»
R EUIREEER R

3

iz

Loe ae vertn given =l rads s I e T e
- - - Fy - P ‘ -
(2] Whenever she goes T SIOPPNE TEL € S

MOV,
() Vtaen vie Gral foment) T Eoeml?
$c) 1 wish 3 fuott dezve) =¥ iz,
{2) Ko sowner she Lracy T T e e e e
Chznpe the flowing 23 ufuzsel
Wy does fae deride e? e s
) Bhe s2id, Do you e me?” oo rudver seel)
() They szid 1o me, "WZ¥ desft wom 52 2 dors” Tom
SpeeCTi]
{8} Tids could never Dr acy T ¥
Whzt iz peragrzpi? Why 4o yo3 me=l 1o clemes
nmlamneizis of eferie BTITe

z TEam=

writing? Descrite the £
frozgine 1zt you zre the memlier Ty
experis o the Feconsrracion zies Dizaner = Teza
minutes of the meeiing rEoenly
the fllowing gz

1.1 Minutes of the last mesting

-

1.2 Chzirzmzn's report

1.2 Appuirtment of 20 Ofice fevvast

e

1.4 Resiznztion of tne Ao £

/-‘--‘
1.5 Date of ihe nex meetng
Write zn ezszy o zny ONZ:
{z) Vulnerzbility of Repzl w Ezrihonzess

(b B of madbiz in Nationssl oy

-

Write short note on zay T
dap Posture znd Gesture in Eflsciive Spe2 sz
L i by

(b)) Formzt of Proposal Wining
i< /Omducﬁ' n of z Semoner
-
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PURBANCHAL UNIVERSITY
2017
B.E. (Civil/B. Architecture)/Second Semester/ Final
Time: 03:00 hrs. ' Full Marks: 80 /Pass Marks: 32

BEG105SH: Communicative English (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

Answer ALL questions.
1. Read the following passage and answer the questions that follow
2 10

In recent years we have all been exposed to dire media reports
concerning the impending demise of global coal and oil reserves,
but the depletion of another key non-renewable resource
continues without receiving much press at all. Helium - an inert,
odourless, monatomic element known to lay people as the
substance that makes balloons float and voices squeak when
inhaled - could be gone from this planet within a generation.

The loss of helium on Earth would affect society greatly. Defying
the perception of it as a novelty substance for parties and
gimmicks, the element actually has many vital applications in
society. Probably the most well known commercial usage is 1n
airships and blimps (non-flammable helium replaged hvdrogen
as the lifting gas du jour after the Hindenburg catastrophe 1n
1932, during which an airship burst into flames and crashed to
the ground killing some passengers and crew). But helium is also
instrumental in deep-sea diving, where it 1is blended with
nitrogen to mitigate the dangers of inhaling ordinary air under
high pressure; as a cleaning agent for rocket engines; and, in its
most prevalent use, as a coolant for superconducting magnets n
hospital MIRI (magnetic resonance imaging) scanners.

The possibility of losing helium forever poses the threat of a real
crisis because its unique qualities are extraordinarily difficult, if
not impossible to duplicate (certainly, no biosynthetic ersatz
product is close to approaching the point of feasibility for helium,
even as similar developments continue apace for oil and coal).
Helium is even cheerfully derided as 2 “loner” element since it
does not adhere to other molecules like its cousin, hydrogen.

J Contd. ...

+
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(2)

According to Dr. Lee Sobotka, helium is the "most noble of gases,
meaning it's very stable and non-reactive for the most part ... it
ha<s a closed electronic configuration, a very tightly bound atom.
It is this coveting of its own electrons that prevents combination
with other elements'. Another important attribute is helium's
unique boiling point, which is lower than that for any other
element. The worsening global shortage could render millions of
dollars of high-value, life-saving equipment totally useless. The
dwindling supplies have already resulted in the postponement of
research and development projects in physics laboratories and
manufacturing plants around the world. There is an enormous
supply and demand imbalance partly brought about by the
expansion of high-tech manufacturing in Asia.

A number of steps need to be taken in order to avert a costly
predicament in the coming decades. Firstly, all existing supplies
of helium ought to be conserved and released only by permit,
with medical uses receiving precedence over other commercial or
recreational demands. Secondly, conservation should be
obligatory and enforced by a regulatory agency. At the moment
some users, such as hospitals, tend to recycle diligently while
others, such as NASA, squander massive amounts of helium.
Lastly, research into alternatives to helium must begin in

earnest.
Questions:
(a) What kind of substance is Helium? Does it draw enough

attention of the press? Describe.
(b) What are the uses of Helium?
(c) In what ways is Helium different from its cousin?
(d) How can we avert the risk of losing Helium from the Earth?

(e) Write a four sentence summary of the given paragraphs?

Write a letter of application for the post of a civil engineer in a
Biratnagar. Also prepare resume to

private company based in
8

submit along with your application.

cribe the various causes of errors with reference to the text of

Des
8

Keeping Errors at Bay and the experiences in your society.

<t

10

11,

(3)

Mark the primary stress in the following words:

Conduct, excellent, moreover, blackboard, himself, gestatio,

Transform the following as indicated:

(a) What can be said in this situation? (into Active Voice)

(b) Please, keep your errors at bay. (into Passive Voice)

(c) The government has to build shelters for the earthq,
victims. (into Passive Voice)

(d) Rita said, "Where do you meet me, father?” (into [ng;

Speech)
(e) The woman said to her villagers, “Alas! I am ruined.” (11
Mark the intonation in the following sentences.
(a) He will play and I will dance.
(b) Why does she speak?
(c) I met Mr. Yadav, my old teacher.
(d) Please, work hard.
Assume that you are going to set up’a manufacturing uni
your city. You wish for loan facility under the sell employn
scheme. Prepare a cover page, abstract and introduction pa
the proposal for the manufacture of a food item, seeking !
from a finance company based in your city.
Write a thirty minute technical talk on Solution to Frequent
Crisis in Nepal. :
What are the fundamentals of effective writing? Describe any
them in detail

Write short note on any TWO:

(a) Personal Appearance

(b) Minutes of a meeting

(c) Extensive Reading

Imagine that you are the coordinator of a committee form®
con.duct a seminar on a new project on hydropower pre
notice along with a four point agenda tq call the first meeti!
all members of the committee,

Write a description of the landscape view of your own village
you see from your own living room.

\ ~
lasal
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PURBANCHAL UNIVERSITY
2016

B.E. (Civil/B. Architecture)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

| BEG105SH: Communicative English (New Course)

e

Candidates are required to give their answers in their own words as far

as practicable.

The ﬁgures in the margm indicate full marks.

Apswer ALL questions.

1.

Read the following passage and answer the questions that follow

It 5%2=10

A clenched fist. Ask a doctor to explain how the heart works and
nine times out of ten he will begin by telling you, “It’s a muscle

‘ about the size of a clenched fist ----- “, It turns out, though that

there is more to that fist than is apparent at first mention. It may

“be more harmful to your heart and your health than you can

imagine.

A clenched fist reflects hostility. Hostility is a deep rooted and
strong emotion. QIt’s an amalgam of negative emotions like,
frustration, cynicism, mistrust, anger and hatred. In a different
sense hostility is not just a transient emotion, it is an emotional
reservoir that rises and dips like the mercury in a barometer,

Hostile people are temperamental by nature. They are impatient and
are easily moved to anger. They tend to speak in explosive bursts
with clenched fist and teeth. They always seem to be in a hurry and
e

they over react even over trifle matters. Someone coming up and
spitting in your face would make just about anybody angry. But ar
elevator that does not arrive quite as fast as you might like woulc
make only the hostile people angry. They are apt to ima gine that the

ne wh

entire world is plutth'lg agamst them. In a traffic qu"n, 30IMCOIIC Wik
is hostile doesn’t think, “Look at all these people stuck out here

more like, “All these people are in my way’.

|

o]

Contd. ...
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Research has shown that men with hostile personalities have
almost five times as many heart attacks as those who show little
anger. Just why hostility appears to predispose people to
coronary disease is not known, but it has been found that angry
emotions and stress can increase blood pressure and stimulate
larcer-than-normal increases in some hormones in the blood

Questicas:

[a] What are the symptoms of hostﬂity?

(c) How do hosnle peoplc pcrcene the world?
(d) What effect does anger have on hormones?
() Give a suitable title to the above passage.

Answer any two of the following questions: 2x10=20

{z) A large number of deaths are caused by road accidents. Why
do so many road accidents occur? To answer this clluestioh,

you want to do a study. Write a brief proposal to a motorist’s__

organization sticking/{n title page, objectives, procedure and
conclusion parts.

(b) {ppose that you are the secretary of a library committee
\/nd that the library needs some more books to be procured.
Write a notice to call a meeting for it and write the minutes

of the meeting.

Write a job application for the post of Civil Engineer in Road

(c
Department of Govt. of Nepal. Alsc include your resume.

As a chief of English Instructions committee, write a memo to all
the teachers of your committee informing them that they should

conduct their internal assessment within a week. 5

Write short notes on any TWO. 2x5=10

(ay Fundamentals of effective writing

Intensive Reading

(3)

5.  Write an essay on any ONE.
‘&) The Role of Women in Development.
\_{br Hydropower Generation for the Economic Growth of Neps|
l/ Write a four level of the text of ‘Marriage is a Private Affzi;

Cthua Achebe.

7. Supply the correct prepositions in the following blank sp:,
\ 5+
' b

', (a) I'l stand =00 you whatever happens.

(b) He is seeing —c the matter.

—

(c) Our efforts resulted & success.
4

(d) I can’t make ---"-—--- what she wants.

(¢) He is living ———r—-
8.  Change the following as indicated in brackets:

(a) They were made to stand outside (into Active Voice)
(b) He gave me two rupees. (into Passive Voice)

(c) We made him chairman of the committee yesterday. (i
Passive Voice)
. (d) There is no time to loss. (into Passive Voice)
(e) Books are going to be published today (into Active Voice)

-9. , Write the correct forms of the verbs given in brackets in

following sentences: - 5x1

] (a) If he does that again, I (punish) him.

| ' (b) Tell me the answer and I’fgive) you a prize.

' " (¢) Were it to stop raining, é(go) for a walk.

(d) If I (know) he was so busy, I should never have troubled hi
(e) Hardly I (repa.lr ) one of her computers; when she brought ano

~nn
~a
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Candidates are required to give their answers in their own words as far
as practicable.

The ﬁgures in the margin indicate full marks.

Answer ALL questions.

1.

Read the following passage and answer the questions that follow
it: 4x2=8
The government of India's policy regarding the joint sector is
derived from the Industrial policy Resolution, 1956 and the
objective of reducing the concentrations of economic power. In
appropriate cases the central.and state governments have taken
equity participation either directly or through their co-operation
with private parties. Some joint sector units have come up in this
way. This type of joint sector unit is 3 device which may be
resorted to in specific cases having regard to the production
targets of the plan. Each proposal for establishing a joint sector
unit of this nature will have to be judged and decided on its
merits in the light of the government's social and economic
objectives. The joint sector will also be a promotional instrument,
as for instance, in cases where state governments go into
partnership with new and medium entrepreneurs in order to
guide them in developing a priority industry.

The joint sector will not be permitted to be used for the entry of
large houses, dominant undertakings and foreign companies in
industries in which they are otherwise precluded on their own. In
all the different kinds of joint sector units, the government will
ensure for itself an effective role in guiding policies, management
and operations, the actual pattern and mode decided as

appropriate in each case.
Contd. ...
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(2)

The government hopes that there will be greater certainty in the
investment climate and all sections of the community will come
forward to play their due role in the promotion of growth with
self-reliance within the accepted framework of a socialist pattern

of society.

Questions:

(a) What is the objective of setting up industries in the joint
sector?

(b) How will the government exercise control over such units?

(c) How will the government's policy lead to more certain and
better investment climate?

(d) What is the difference between joint sector units and public
undertakings?

Answer any two of the following questions: 2x8=16

(a) Describe the fundamentals of "Effective writing’".

.
(b) Imaging that you are the secretary in attendance at the tenth
meeting of the management committee of Nepal Bazar held
on July 15, 2009. Write the minutes of the meeting
assuming the agenda to be as follows:

(i) Minutes of the last meeting

(i) Chairman's report

(ili) Appointment of delivery staff

(iv) Any other matter with the permission of the chairman
Send a memo to all heads of department requesting them to
attend the farewell ceremony organized by you as an
executive director of road department in honor of one of the
senior staff of the year, who is going to be retired shortly.

(c)

The older generations have to repent for their decisions against

the opinion of younger generations. Justify with referenceé to the

test ‘Marriage is a Private Affair’. 10

Write 2 job application along with resume on the post of civil

engineer in a reputed construction company. 8

d

10.

(3)

Prepare a proposal to be submitted to your college for ,

sumption of a library building. (Included the subheading
objective, methodology, budger .

con
introduction, problem,
output).

Write an essay on the relevance of engineering study to-
development of the country.

Write short notes on any TWO of the following: Du
(a) Format of the technical report

(b) Seminar

(c) Descriptive writing

Mark the stress on the given words: 8«0

civilization, power, walk, perfect, subject, beautiful, capa
comfort (v).

Put suitable intonation mark in the following: 4x
(a) That is Sajju, a new student.
(b) Will you study science or education?
(c) I met Mr. Yadav, my old teacher.
(d) Open your mouth.
o

Transform tl?e following sentences as indicated:

(a) Dr. Thapa launched a new plan. (into passive voice)
(b) Let the order be given. (into active voice)

(c) Ram said to me, "where do you live?" (into direct speech|
(d) Roshan said, "I have lost my umbrella“. (into indirect spee

~n
)
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BEG1053SH: Communicative Englizh

Fesfl Marks: 20 JPass Marks: 32

e o T SIS S

The figures in the margin indicate full marks.

Answer the following questions.

Read the following passage and answer the questions that follow
4%2=8

it:

Elizabeth I was Queen of England for forty Ive year

to 1603. During her resign many exciting things happened in
England & overseas. Sometimes Englisih peop

as when Spain tried to conguer tnem.

Many famous Englishmen lived during the time Elizabeth was
queen. There were heroes like Sir Francis Drake & Sir Walter
Raleigh who went cxpldriﬁg in parts of the world that had not
long been discovered. They returned to England with wonderful

stories of happenings far away. They brought new plants from

America, potatoes, tomatoes and tobacco; and also ithe first
turkeys. English ships traded with India, Russia & remote

countries where few foreigners had ever been.

Men who stayed at home also helped to make England a great
country. It was once said that during Elizabeth's resign England
became 'a nest of singing birds’. Men like W. Shakespeare,
Christopher Marlowe, & Edmund Spenser wrote splendid plays &
poetry that will last for ever & ever.

Questions:

(a) For how long did Elizabeth I reign?
(b) Why are Drake & Raleigh amongst the great names of history?
(c) What is meant by "England became ‘a nest of singing birds™?

(d) What were the countries to the east which England began to

trade with?
Contd. ...
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i
Aunwer any two ol the tollowing questions: Ut 1y
() Avavme thit you hive decided 1o resipn frortn the post of
Amwdstant - Ciil Wngineer 0 “Parhrnchind - Constrvetion
Company', where yon hanves Lesn workdng, for the lnal eight
years, Weltte o venipnation letter,

(D) Dencribe the tandiwmentals of "iifectve spenlidng,

(©)  Ansvme that you have vecently mades an exciirsion tour to s
world hevitapgo nite " Chitwan Natlonal Park’, Write u report for
your collenpuen,

Would you say that maeriage in Nepal is a private offoir? Kzpress
your views hased on Chinua Achebe's story "Marringe in o private
affoirt, 10

Imagine that you are the secretary of the 'Balaju Yatayat Sewa
Company Ltd.', Balnju, Write a notice, piving the agenda of the
fifth meeting, e

What is seminar? Mention the parts of seminar paper and

describe any one of them, ALY,
Write an estsny on one of the following: 10)
(n) Technolopy & satisfaction (b) Role of Nepual in UN

Write short notes on any TWO: 444
Ja) Minutes preparation ‘(_l)) fixtensive reading,

(¢) Unity and coherence

Mark the stress on the given wordms: B70.5=4
empower, talk, imperfect, nubject, notify, capability, scientific, mark

@ Put suitable intonation mark in the following; 4] =4

(a) I have cut my finger,

(b) Are you busy {oday? o™

() [ live in Nepal, the country of ML, Everest, Ry
() Would you like to have tea or colfee? 4" et

Audhivs

Choose the right verbs from the braclet by making them apree
with their subjects, 441 =4
(n) The colour of these ohirts ... blue, (Is/nre)
(h) Curry & rice ..., my favourite dinh, (m/:g'r:/m;lhmy',)
(c) The teeth of this girl ... white, (is/are/nothing)
(1) The poet & the philosopher ... dend, (iu/:’»./rr,:)

-
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andzda.tes are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.

Answer the following questions.

1. Read the following passage and answer the questions that follow
10

it:
Chinese people, from the dim mists of prehistory have been wall-
conscious; from the Neolithic period - when ramparts of pounded
carth were used - to the Communist Revolution, walls were an
essential part of any village. Not only towns and villages; the
houses and the temples within them were somehow walled, and
the houses also had no windows overlooking the street, thus

giving the feeling of wandering around a huge maze.

it is indeed a common mistake to perceive the Great

However,
be

Wall as a single architectural structure, and it would also
erroneous to assume that it was built during a single dvnasty.

The building of the wall spanned the various dynasties, and ¢ach

of these dynasties somehow contributed to the refurbishing and

the construction of a wall, whose foundations had been laid
many centuries ago. It was during the fourth and third century
B.C. that each warring state started building walls to protect

their kingdoms, both againsi one-another and against the

northern nomads.

The role that the Great Wall played in the growth of Chinese

economy was an important one. Throu
hed along the new borde
steland and to plant creps

Contd. ...

ghout the centuries many
i o .
gettlements were establis r. The garmison

troops were instructed to reclaim wa
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2(a)

(b) /The Mother of a Traitor"

y

\/4.

2
on it, roads and canals u'cre‘bLill, to mention just a few of the
works carried out. All these undertakings greatly helped to
increase the country's trade and cultural exchanges with many
remole areas and also with the southern, central and western

parts of Asia - the formation of the Silk Route.

Questions:

a) What has been the duty of god of walls and mounts?

(L) Is Great Wall a single architectural structure? When was it
built?

de) What was the role of great wall in the Chinese economy?

4d) Write three sentence summary of the given paragraphs?

(¢) Give a suitable title of the given paragraphs.

hat you have made a field trip. Write a report for your

Imagine t
10

ca-workers.

is concerned with the theme of

patriotisin. Justify. 10
Mark the primary stress on the following words: S

ability, one-legged, condition, present(v), elemental, typify,

report(n) enrolment, paragraph, municipal.

Mark the tone in the following sentences:
(i) He is intelligent.

(ii) Do you play or stay here?

(iii) When you go they will come.

(iv) No?

(v) Namaste!

Change the following as indicated:

(i) He had pursued the same path. (into passive)
(i) She said, "What did you mean by it?" (into indirect speech)
(iii) They said, "Help the poor." (into indirect speech)

(iv) This could never be accompiishcd. (into active)

%

e

(3)

What is non-verbal communication? Describe the fundame;

of effective speaking.

Prepare a notice along with agenda for an annual meeting ¢

organization you are involved in.

Write an essay on any ONE:
(a) Importance of Library in a college
(b) Role of media in the development

Prepare cover page, summary and conclusion of a report ¢
role of civil engineers in Nepal to be submitted to the Mini

Education.

i
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Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG103SH: Physics (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

i All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer SIX questions, selecting ONE question each from Group A
- and D and TWO questions each from Group B and C.

Group A

1(a) Differentiate between compound and torsion pendulum. How
would you determine the modulus of rigidity of given material

using torsion pendulum? 8

(b) Calculate the minimum intensity of audibility in watts per square
: cm from a note of 1000Hz. If the amplitude of vibration is 10-%cm.
5 Given density of air is 0.0013gm/c.c. and velocity of sound in air
is 340m/s. 5

2(a) What are ultrasonics? Discuss the method of production of
ultrasonic waves. Explain in brief the applications of ultrasonic
wave. 14542
(b)~A body is executing SHM with periodic time 3S. If the amplitude

of the displacement is 8cm, then calculate maximum velocity and

maximum acceleration? 5

Group B

3(a) Define cardinal points. Calculate the equivalent focal length of a
~~" combination of two thin lenses of focal length f; and f., separated
by a distance. 2+6

(b} A Plano convex lens of radius 300 cm is placed on an optically
flat glass plate and is illuminated by monochromatic light. The
diameter of 8t dark ring in the transmitted system is 0.72 cm.
Calculate the wave length of light used. 5

4(a) What do ybu mean by coherent sources? Describe and explain
the phenomenon of interference in thin film. 1+7
Contd. _ ..
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(2) (3)
10(a) Define the teims free, damped and forced oscillation. Obtain g

(b) A 20 cm long tube containing sugar solution rotates the plane of
polarization by 12°. If the specific rotation is 65°, calculate the expression for energy stored in LC circuit at any time. g

strengf.h of so-lutllon? _ S (b) You are given a 1pF capacitor. How would you establish g
S(a) What is polarization? How would you produce and defect linearly, instantaneous displacement current of 1A in the space betw

circuiarly and elliptically polarized light? Give the mathematical its plates? CEE

theory. 1+7 = M

(b) The dispersive powers of crown and flint glasses are 0.015 and
0.030 respectively. Calculate the focal length of the lenses which
form ah-achromatic doublet of focal length 60 cm when placed in

contact. 5

Group C
Calculate the magnetic field due to a long straight conductor

using Biot and Savart's law. 9
The inductance of closely packed coil of 400 turns is 8mH. What is
the magnetic flux through the coil when the current is 5x10-3A? 5

7(a) Define capacitance. Obtain an expression for capacitance of

spherical capacitor. Explain the effect of dielectric on the
; 9

6(a)

(b)

capacitor. -~
Two charges 4 C and -1 C are placed at a distance r apart. A
charge Q is placed exactly midway between them. What will be
the value of Q so that charge -1C experiences no net force? 5"
Derive an expression for the growth and decay of current in LR
circuit. Explain the meaning of inductive time constant. 8+1 ‘
A copper wire of length 50 cm and area of cross-section 10-6m? J
carries a current of 1A. If the resistivity of copper is 1.8x10#Qm. |

Calculate electric field across the wire. 5

Group D
9(a), Write Maxwell's equations in integral form and convert them into
‘-/ differential form. 8
(b) A 2nF capacitor is charged up to 50V. The charging battery is
disconnected and 10mH coil is connected across capacifor so

that LC oscillations will occur. Calculate the maximum value of .
5

(b)

8(a)

(b)

current?
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Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side. ‘

Answer SIX questions, selecting ONE question each from Group A

and D and TWO questions each from Group B and C.

Group A

1(a)” What is compound pendulum? Derive its time period. In which
condition time period is maximum and minimum. 1+4+3

(b) A sitar wire is under tension 30 N and the length of the bridges is
80cm. A 10metre sample of that wire has mass 2.2gm. Determine

the speed of transverse wave on the wire and the frequency of
fundamental. L 5

2(a) Show that the intensity of sound wave is proportional to the
square of the frequency of wave. 8

(b) When the displacement in SHM is half of the amplitude? What

—_
(=

fraction of the total energy is kinetic? 5

Group B

Q@ Explain with necessary theory the Newton’s rings method for the

determination of wavelength of monochromatic light. What is

blooming of lenses? 6+3

(b) In a plane diffraction gr
.+ order maxima for wav

-

ating the angle of diffraction for second
elength 600nm is 30°. Calculate the

number of lines in one centimeter of the grating surface. S
xplanation of linearly, elliptically and

: \y(a) Give mathematical e

circularly polarized light. Define optical activity and Laurent’s.

half-shade polarimeter. 6+3

(b ,Two thin convex lenses having focal length 0.05 m and 0.02 m
are coaxial and separated by a distance of 0.03 m. find the
equivalent focal length and the positions of principal points. 5

Contd. ...
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Derive condition of achromatism of two thin lenses separated by
6+3

S~
Gl

a finite distance. Write some applications of laser light.

shaped air film, having an angle of 40 seconds is

/‘
(bf/A wedge-
s are observed

b AP,
.}./ illuminated by monochromatic light and fringe
vertically through a microscope. The distance between the

utive bright fringes is 1.25mm. Calculate the wave length

consec
5

of light used.
Group C

6(a) Define electric potential. Derive an expression fo
«{/ potential due to an electric dipole. Differentiate between polar
1+4+3

and non polar dielectrics?

r the electric

2 Resistors of 4Q and 120Q are connected in parallel across a 6 V

battery with an internal resistance of 14. F ind the total,
resistance of the circuit and the current in each resistor. 5

‘7@ Define current and current density. Explain microscopic view of
e e my )
resistivity and show that p= ——;I , where the symbols carry their
ne
usual meanings. 2+6
wires are 1.8 cm apart. What equal currents
n them is to

\(9/’1‘\\'0 long parallel
5

flow in the wires if the magnetic field halfway betwee
a magnitude of 296 micro tesla?

r the growth and decay of current in LR
f inductive time constant. 6+2

have

8(a) Derive an expression fo
circuit. Explain the meaning 0
5 t is inserted between the plates of &

ate separation d and area A. Find the
5

(b) A dielectric slab of thicknes
parallel plate capacitor of pl

new capacitance.

Group D-

ectromagnetic oscillation with mass sprin
{ LCR damped oscillation and find
‘ 3+5

g system.

G(a) Compare el
Setup differential equation o

(3)
(b) Assuming that all the energy from 2 1000 watt lamp is radiare
uniformly; calculate the amplitudes of electric and magnet
fields of radiation at a distance of 2 m from the lamp?

10(a) Write down Maxwell’s equations in integral form and derive the:

in differential form.
at a distance of 1m from the point source of ligh

(b) An observer is
whose power output is 2KW. Calculate the magnitude of elect

and magnetic fields.

ann
~

= —
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ers in their own words as for

Candidates are required to give their answ
as practicable. :

~All questions carry equal marks. The marks allotted for each su
is specified along its side.

-Answer SIX questions, selecting ONE question each from Group A
and D and TWO questions each from Group Band C.

, ' Group A Q_Q_QJJP 8
Yy €T C
s time period. Show that

b-question

1(a) What is physical pendulum? Derive it

ation are interchangeable. 1+4+3

~ point of suspension and oscill

(b) A motor car is approaching a road crossing with a speed of
rs the

near the crossing hears

75km/hr. A ponstable standing
at is the real frequency of the

freque'néy of its horn 260Hz. Wh
horn? The speed of sound in air = 332m/s.

un

velocity is the product

2(a) Show that for a progressive wave particle
| 4

of Wave'velotity and slope of the displacement curve.

(b) What are ultrasonic waves? Discuss briefly a method of
1+
14

W

production of such waves.

periodic time 3s. If the amplitude

(c) A body is executing SHM with
d

of the displacement is 8cm, then calculate maximum velocity an

maximum acceleration.

(3]

Group B
ant by chromatic aberration. Deduce the

omatism of two lenses separated by a
+7

3(a) Explain what is me
condition  for a achr

distance.

\®]

I

Centd. ...
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(3)

(2)
(0} A wedge shaped air film having an angle of 40 seconds is
s ated by monochromatic light and fringes are observed (b) In a hydrogen atom 5.3x10!'m, and electron revolves round
nucleus with a speed of 2.2x10°m/s. Calculate the magnitude

vertically through a microscope. The distance measured between

the ecuti i i i W i i ]
consceutive Brght: fringe 1s betwaen the: conscCutive; baght magnetic field at the centre of the atom.

fringe is 1.2x102m. Calculate the wavelength of light used. 5
. 8(a) Prove that the time constant in LR-circuit is that time at wh
4{a}) Discuss the formation of Newton’s rings by reflected light. Derive
an expression for wavelength of monochromatic light in terms of the current in the circuit will reach a value within = of its z
. . , e
diameter of rings and radius of curvature of the lens used.  5+4
equilibrium value.
it} In z plane transmissicn grating the angle of diffraction for seccond _ _ i direct] )
order principal maxima for the wavelength 5x103cm is 30°. (b) Show that magnetic t-:ncrgy dens.uy is directly proportional to:
Caiculate the number of lines in one centimeter of the grating square of the magnetic flux density.
suriace. 5 (c) Calculate E, D and P: (a) in the dielectric, and (b} in the air g
1 - K= = 2 = Jo= rolts
3zl Give mathematical explanation of linearly, elliptically and Use the following data : K=7, A=100cm?, d=1cm, Vy=100 volts
circularly polarized light. What is optical activity and specific Group D
rotation? 6+3 9(a) What is electromagnetic oscillation? Compare it with mass-spr
(tj Two thin convex lenses of focal lengths, 20cm and 5cm are system. Setup differential equation of Lc oscillation and f
placed 10cm apart. Calculate the positions of the principal points frequency of oscillation. e
of this combination. S (b) You are given 10mH inductor and two capacitors of SpF and 2
TR capacitances. What resonant frequencies can be obtained
connecting these elements in various ways?
a} Define electric {lux. State and prove Gauss law in electrostatics. ) ) _
Apply this law to determine the electric field due to uniform 10(a) Derive Maxwell's equations in differential form.
spherical change distribution. 1+3+4 (b) Sun light strikes the earth outside its atmosphere with
intensity of 2 cal/cm2-min. Calculate Em and Bm for sunlight

Ana
~

Show that P’ the powei' per unit volume transformed into Joule

hear in a resistor can be written as, P'=J%=E?/¢ 5

What is current density and mobility? Explain atomic view of

resistivity and develop a relation of resistivity in terms of mean
free path of electrens. 2+2+4
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Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks aliotted for each sub-question
is specified along its side. ' '

Answer SIX questions, selecting ONE question each from Group A
and D and TWO questions each from Group B and C.

Group A

1(a) Define Simple Harmonic Motion. Point out similarity and

dissimilarity in the Bar pendulum and Torsional pendulum.

Derive an expression for time period of compound pendulum.
1+2+5

(b) A particle is moving with SHM in a straight line. When the
distance of the particle from equilibrium position has value Xi
v 1 and VQ.

2

and X, the corresponding values of velocity are
Calculate the time period of SHM.

r velocity of transverse wave in stretched

2(a) Derive an expression fo
3

string.
(b) Write some application of ultrasonic waves. 3
(c) Calculate the speed of sound in the gas in which two sound
elength 1.0m and 1.01 m produced 4 beats per
S

waves of wav
second.
Group B
3\(9/ What are cardinal point of a coaxial system? Explain
s? Derive conditions of

2
(o

(b) ,What is chromatic aberration in a len
are separated by a finite distance.
1+5

Contd. ...

achromatism when two lenses
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these two lenses,

4(a) What do you mean by coherent source of light. Write down the

basic condition of interference of light. 1+2

ight of interference patterns due to
reflected and transmitted light are

complimentary. 6
(c) Determine the angular separation between

central maximum and
first order maximum of the diffraction patt

ern due to a single slit

of width 0.25 mm, when light of wavelength 5890 A is incident
0n it normally.

S

S(a) Distinguish between Fraunhoffer and Fresnel diffraction. 3
(b) Give mathematical explanation of linearly, circularly and
clliptically polarized light. 6

(c) In a Youngs double slit experiment, the width of the fringes

obtained with light of wavelength 6000 A is 2.0 mm. What will be
the fringe width, if the entire apparatus is immerse

d in a liquid of
refractive index 1.33?

5

Group C
G{a) Prove that the electric potential due to electric quadruple is
P inversely proportional to the cube of distance. S

(b) State Gauss's law in free space. How the Gauss's law is modified
if dielectric materials are present. 142

(¢} A parallel plate capacitor having plate area A and separation d is
completely filled with two dielectrics each having thickness of

~  d/2 and dielectric constant K; and Ka. Calculate the capacitance
of this capacitor. 5

7{a) Show that J = nevy, where symbols carry their usual meanings. 3
Contd. ..,

(3)
(b) Explain microscopic view of resistivity and derive an expre.
for the resistivity of a conductor carrying current.

(c) A B.E. student kept his 9.0 V, 7W radio turned on at full vy

from 9.00 P.M. until 2.00 A.M. How much charge went tp,
it?

@, State and explain Kirchoff's laws.

(b) State Biot and Savart's law. Derive an expression for magn
Ateld due to straight conductor carrying current.

WA coil has an inductance of 5 H and resistance of 20Q. If 5 1
emf is applied, what energy is stored in the magnetic field
the current has built up to its maximum value E/R.

Group D
9(a) What is damped oscillation? Develop a differential equatio

describe LCR oscillation and also derive an expression
frequency of LCR oscillation.

(b) Prove that the relation V.J +9_% =0. Where p is charge de
é

and J is current density,

{
gral form and convert them i

10(a) Write Maxwell's equations in inte
differential form.

‘
4

(b) For a 50KwW Kantipur FM radio, find the maximum magnitud

electric field and magnetic field at a distance of 100 Km from
antenna. Assume that the antenn

a radiates equally in
direction,

D]
~nny
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Candidates are required to give their answers in their own words as far
as practicable.
All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.
Answer SIX questions, selecting ONE question each from Group A
and D and TWO questions each from Group B and C.

Group A

\l(yﬁcﬁnc angular S.H.M. What is torsional pendulum? Derive an
expression for the modulus of rigidity of the suspension wire.

]4-1+Q

\@’An observer travelling with a constant velocity of 20ms-!, passes
close to a stationary source of sound and notices a change of
frequency of 50Hz as he passes the source. What is t\w/l_{(zﬂ’

frequency of the source? (Speed of sound in air = 340ms-1). 5 ML
2(a) Derive an expression for the velocity of fransverse waves in &«
stretched string. 4
(b) What is ultrasonic wave? Discuss a method for the production of
ultrasonic wave. 4

(c) A linear spring whose force constant is 0.2N/m hangs vertically
supporting a lkg mass at rest. The mass is pulled down o
distance 0.2m and then released. What will be its maximum
velocity? Also find the frequency of vibration. 5

Group B
3(a) What is interference of light? Obtain the expression for the
radius of nth dark ring in the reflected system of Newton's ring
experiment. 1+5

(b) What is blooming of lens? Explain. 0

(c) In a plane transmission grating the angle of diffraction for

second order maxima for wavelength 5<103cm is 30% Calculate
the no. of lines in one centimeter of the grating surface. 5
* Contd. ..
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(2)
4{a) What is optical activity and specific rotation? 4
(b} What 1s birefringence? Discuss the birefringence in Nicol's
prism. 5

(<) wo glasses have dispersive powers in the ratio 2:3. These
W glasses are to be used in the manufacture of an achromatic
objective of focal length 20cm. What are the focal lengths of the

lenses? . 5

5(a) What is chromatic aberration in a lens? Derive an expression for
condition of achromatism of two thin lenses placed at a finite

separation. - 1+4
- (b}~ "What is optical fibre and what are their types. 4
\M} Newton's rings experiment the diameter of the 4 and 12t
. rings are 0.4cm and 0.7cm respectively. Find the diameter of the
20t dark ring. 5

Group C

Gla)/ What is electric dipole? Develop an expression for the electric
\/ potential at a point lying anywhere in the field of a short electric
dipole. 1+4
(b) Derive expression for a parallel plate capacitor of plate
~A*6eparation d if a dielectric slab of thickness t is introduced

between the plates (t<d). 3

Three charges +1x107C, -4x107C and +2x107C are placed at
the three vertices of an equilateral triangle of side 0.1m. Find
the minimum amount of work required to dismantle this

structure. 5
) . mv
7(a), Explain atomic view of resistivity and show that § = Ty
ne
where symbols carry their usual meanings. 5
3

b) State and explain Kirchoff's laws.
\ Wy
‘%/ A solencid has an inductance of 53mH and a resistance of

0.370. If it is connected to a battery, how long will it take for the

current to reach half of its final value? 5
Contd. ...

(3)

8(a) What are intrinsic and extrinsic semiconductors? Expla;

Describe how a P-N junction diode can be used as rectifier. 3

(b} A coil circular turns has a length of 50cm and diameter 3cm,
the number turns in the coil is 1000, find its self-inductance,

Group D
9(a) What are electromagnetic oscillations? Set up different
equation for undamped oscillations and find the frequency. 2
(b) In free space prove that the magnetic energy density is equal
electric energy density.

10(g) Write Maxwell's equations in integral form and convert them i

differential form. 5

(b) A 1200PF capacitor is charged to a 500V battery. It

7< disconnected from the battery and is connected to a 7

inductor at t=0. Determine (i) the initial charge on the capacil

(i) the maximum current (iii) the frequency and period
oscillation (iv) the total energy oscillating in the system.

=
u T
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Candulu‘tc-.s are required to give their anawera in thelr oume twords as far
as practicable,

,:\II qm:.:etl‘ons carry equaltimarks, The marks altotted for each sub-question
{s specified along its side. '

Answer SI:\"‘qnostion.s.‘;knlootlng ONE question from Group A and D
and TWO questions from Group B and C,

S Group A \

\ \ i

What is compoind pendulum? Derive ita time period and
show that polits of smzpm‘\_sifmMnmj};oscillmimx_ e
interchangeablel il pl IR

(b) %ﬁ;’dis/p\:\ccmcnt{ squation of a transverse plane wave at any
instant is given by y = 0.03 sin(3rt=0.03mx) where X and tare in
metre and seconds. Calculate; wavelength, frequency  and
velocity of the wave, Also cnlculu\t\q phase difference between two

particles 0.05m Apart at same instant. : 5

1(a) |

e

QQ)\‘?thit is Doppler's efect? Mnd an c.‘\fmr:;sinh for change in frequency

=" af a hote when souree :8 moving to\\":m'l:: a stationary listener, 1h3-

(b) What are ultrasonics? Discuss a method for the production of

ultrasonic waves, . 143

(c) A particle is executing S.HM. whose amplitude and frequency
are 0,15 m and <tz respectively. Caleulate,

(i) maximum acceleration and

(ii) velocity when the displacement i 0.1m )

\

Group B

3(a) . Show that interference patterns in thin {ild due to reflected and
transmitted light nre complementary to each other 9

.

‘(b) In a.plane trafiismigsion grating the angle of diffraction for
gecond order maxima for wavelength 5x10% em is 300, Calentate

i

- the no. of lines inone centimater of the grating surface. 5

““ W v . ‘ ] ™
t ' ) ' N (‘““tﬂ‘ pee
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#&) What is double refraction? Give mathematical explanation of " Group D ,
lmechV, cn-cularly and elhpucajly po]am.cdhght 3+6 g{a)' What is elcctromagnetic oscillation? Semp differenitial equzTon
(b Two glasses have dispersive powers in the ratio 2:3. These .- of LC oscillation and find the frequency of oscillation. 35
PLasscs are to be used in the manufacture of an achromatic (b). Calculate the ﬁo‘mﬁng vector and the amplitude of electric <22
[3 Jem:e of focal ]cngth 20cm. What are the focal lcngths of the if a laser beam .of S00W is concentrated using a bus on a cress-
en : . :
e ; - S ’ . sectional area of 10-10 m2, Given €0 = 9x10-'2 Fm-!. 5
S(aj Derive an t:*cprcssion for equivalent focal length.of two thin - ' 1
i el tions in.intezral form and cenvert lazm
lenses Separated by a finite distance. Also calculate the 10() W?tziyme.n Sf_;qua ns o ' 3
positions of prmcxpal Pcunts : _'f'_ : 6+3 into differential, Of'm- 2
(b)_~ Jir-Newton's rings experiment the . diametcr of ‘the 4‘1! and 12t .- R ..fb’:' P“"_Ve the charge conservation thct_:rem 2
rings are 0.4 cm and’0.7. cm respectively. Find the dmmctcr of-- " . ot L 75 0 ’
‘ vi+Z =0a
the 20t dark ring. ~ - ‘5 P A
Group C ) =
. . . i . 5] A . S
6(a) Define electric. flux. What is electric dipole and dipole moment? ' , e
. Derive an expression for the electric field intensity 4t a point on o
equatorial line of a short dipole. k 1+1+6

(b) A hollow copper tubc;-.bf 5 m length has external diameter equal

to 10 cm and its wall is 5 mm thick. Find its resistance if ‘the
specific resistance of coppcr is 1.7x108Q m. 4 5 ;

7(a) Shot that o =nep, where symbols carry their usual Jueanings. 3

-1, e \

v - 4 -. T e

~. v . . '" L b ige . " . -""? my P S -
(b) - Explain atomic _mgw(r_.%of re‘s‘lstmtyland vs‘.ho!w'? _that.? — eI . AT
where symbols carry their usual meanings. - £, 5 ' '

() ‘Two long parallel wires are 8.1 cm apart. What Ec_iual currcﬁt - .
' flow in the wires if the magnetic field halfway between them is to :

have a magnitude of 296 nT? ) 5
8(a) Derive an expresswn ‘for the growth and decay of current in LR
circuit. Explain the meaning of inductive time constant. - 8

(b) Two dielectric slabs :s'urc inserted between the ﬁlatcé of a parallel
—plate capacitor. The thickness of the slab with dielectric .
constant K; is di and that of Ko is da. The scpa:atlon between
the plates of capacitor is d = dj+dz If the area of Lk_lg plate'is A, ' 3
t::alqu}ate the capacitance of the arrangement,. ... - R R

A " Aawea
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SN | PURBANCHAL UNIVERSITY
R . -z2o012- o
B. E C1v11/ Second Seméster/Charide

“ Full Marks 80 / Pass Marks 32

Time: 03:00 hrs.
BEG103SH: Physics (New Course) _ )
d to give thﬂzr answers in their own word's:"_as far

Candidates are require
as practicable.

, All questions carry equal
is specified along its side.

Answer SIX questions, sele
and TWO quesﬁons from Gtoup
| Gtoup A

@. Write dowm-the chararténsucs of .umpfe harmonic rnotlon
expression_for . the time penod of & cornEound )

\Sj Derive an
pendulum » and- show - that’ thc pomts of ‘su Eenswn and’
L 2+4+2

@ Wﬂi&bh Tt e
. tant k; and k2 are“

(b) Two springs A and B having force cons
attached to a block of mass m as shown in Figure. Show that

the frequency of oscillation-on the frictionless surface is gwen by
1 k,k, 7
= — | ——7.
27\ m(k, + k)

2(a) How are ultrasomc waves' produced and dctected? How these

waves are used to detect’ cracks in metals Mention some of the
L A+242

marks. 'I'he marks allotted for each sub-question

cting ONE questwn from Group A and Di
‘B and C.

properties of ultrasomc Wavcs? Fa

e
{b) If the mtens1ty of wave is 1><1€)5 w2 at SOkm from a’ source
‘A what is the intensity at 10Km from the source? 'S
Groug B

@ What is mcmwsm? Find the condi';ion for
a) achromatism of two thin lenses separated by Tdistan / 1+4

: _What are fcardinal pomts? Explam each of 7
_ S ( E o them -with smtalble
glam . +3

Contd. .
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(2)
i What is the highést order of diffraction which may be seen with

monochromatic light of wavelength 6000A by means of a plane

. diffraction grating with 5000 lines per cm, 5

feim ™t aar . Y . oo R .
'/:")é-‘f}/ What are N@ons rings? Howrare'the_se obtained? Describe ‘a )
necessary theory of Newton's rings method for the determination

[
- _ 1417
Find the specific rotation of a given sample of sugar solution if
the plane of polarization is turned through 28°. The length. of the

) ofrefractive index. of given transparent liquid.

y{m

- tube containing 25% of sugar solution is 30cm. 5
S(a) What is the phyéi'tcal principle, behind the fun.<I:t.ioning' of an
‘optical fiber? o 4

(bl Write down the chféﬁgmﬁsﬁﬁ&oﬁug%g:ﬁl Aiso, explain the
o~ main applications 'Eif laser E\fﬁm/sﬁéldg.’ . 5

A thin convex lensand aﬁoﬂlﬂr"—ﬂlin concave lc-,l_'_lj_s each of focal
' length 20cm are coaxially placed at a distance of.7cm. Find the
combined power afd the Positions of the two principal points.- §

o

& Group C'
6la) Show that the electric field due to a. short electric dipole af an
axial point is inversely proportional to the cube of its distance
from the dipole. ; = ° 5
{b} Prove that magnetic.energy-density is directly prqpbrtiona] to the

- square of the-magnetic flux dcnsiit},n ' o 4
{c) A dielectric slab ofi thickness b-is inse'rted between the two
plates of a paraHeI:,f}"Jlate capacitor of plate separation d. Show

4 . i ¢ . kEoA,\ —_—
that their new capacitance is given by C= -

- kd-bikf-ii' °

fa))/What is current ﬁé;"sizy and mobility? Explain the atomic view of
' e " an mo A
resistivity.and ,éhovgr‘,‘that = AT 8)

c ™ ne’r. )
e =

b) If a resistance of a'“(!;i;rc of length 1;20(:r11“and djéngﬁier 0.4mm is_
- found to be 2.5Q. What is the specific resistance of the materials
of the wire? . e

, 5
Contd, ...

5

(b)

~

5

(3)

eré's-theorem, Derive an exprese -

“What is the energy density at the center of the lcoo?

e Group D
Define electromagnetic oscillation and compars it with 4
Derive a differential equation of LC oscillation and 5--

frequency:of oscillation.

If the su ]y voltage " were 10V, the frequency 1 Rz
PP quenc;
«% ~

v o k- ;. - 3
sy :
lip Staly’and gxplain Amperé's -the eiton 2
B s
}'é’magneﬁc }‘@d &1z to a long solenaid carrying currer-

« B A circular loop ofgire Scm of radius carries a curren: -- 165
LA

capacitance::2uF; what value of R in the circuit would zljz

current of 0.1A:to flow?

What are Maxwell's equations in integrai form? Giving nez=s
t‘l;aefy, derive Maxwell's equations in differentizl form.

An observer is at a distance of 1m from the point source of Tzon

whose output pSw;:_—is SKW. Calculate the magnitude of = -
and magnetic fields.

—
—

Ve
~ N

L

"~ \". - -
.U 7~
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PURBANCHAL UNIVERSITY
2018

B.E. (Civil)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32

BEG157CI: Applied Mechanics-II (Dynamics) (New Course)

Candidates are required to give their answers in their own words as far
as practicable.
All questions carry equal marks. The marks allotted for each sub-question

is specified along its side.
5x16=80

wer FIVE questions.
/(1(a)/ Derive the relation for radial and transverse component of

velocity and acceleration of the particle when the particle is
Q

=

moving in curvilinear path.

A motorist is travelling at 45mile/hr when he observes that a
traffic light 800ft ahead of him turns red. The traffic light is

timed to stay red for 15 sec. if thé motorist wishes to pass the
light without stopping just as it turns green again, determine (i)
the required uniform retardation of the car, (ii) the speed of the

car as it passes the light. 8

6

/] Prove that 'when a particle is under the action of central force
angular momentum is conserved'.

'I‘Wo blocks shown in figure start from rest. The pulleys are
frictionless and having-no mass. The kinetic coefficient of fricticn

between the block A and the inclined plane is 0.25. Determine
10

the acceleration of each block and the tension in each block.

400KN

4

rd

| //j 20°

Contd. ...
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(b)

4(a)

(b)

5(a)

(b)

2)
What do you mean by principle of impulse and momentum for a
system of particle? Illustrate the relation for the conservation of
momentum, 6
A ball is thrown against a {rictionless, vertical wall. Immediately
before the ball strikes the wall, its velocity has a magnitude v and
forms an angle of 30° with the horizontal. Knowing that ¢=0.9,
determine the magnitude and direction of the velocity of the ball
as it rebound from the wall. ‘ 10
What do you mean by general plane motion of the rigid body? .

INustrate with an example. 6
A drum of radius 120mm is mounted on a wheel of radius
180mm as in figure, where a rope is wound around a drum. The
end E of the rope is pulled with a constant velocity Ve= 0.6m/s
and the wheel rolls without slipping. Using velocity center,

determine (i) Vp of the point D, (i) the rate at which the rope is
being wound or unwound. 10

What do you understand by Coriolis acceleration? Obtain the
expression containing Coriolis acceleration. 6

A cord is wrapped around the inner drum of a wheel and pulled

horizontally with a force of 20(1{4. The wheel has a mass of S0Kg

and a radius of gyration of 70mm. Knowing that 11.=0.2 and p=

0.15, determine the acceleration of G. 10

o

Y

6(a) What do you mean by undamped forced vibration? Obtain

(b)

(3)

expression for nagnification factor for this case. 2
A 27gm bullet B is fired with a horizontal velocity of 450m/s
into tie side of a 10 kg square panel suspended from a hinge
A. knowing that the panel is initially at rest, determine (a)
angular velocity of the panel immediately after the bull
becomes embedded, (b) the impulsive reaction at A, assumi
that the bullet becomes embedded in 0.0006 sec.

S
——— A o
o/
350mm
Ge A¥mx
i
>
V=4 S0mounfgec
450mm
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(4)
(b) A 75 kg block moves between vertical guides. The block is 50mm
down and released. Determine the period, frequency vibration,

maximum velocily and maximum acceleration of v, 10
¢ "“"'"’"’]"
K1=2KN/m =
? f Ka=3KN/m

gxg,:zxm/m
,j___]

A~
-

PURBANCHAL UNIVERSITY 1
2017 E

B.E. (Civil)/Second Semester/ Final

Time: 03:00 hrs.

Full Marks: 80/Pass Marks: 32 l

BEG157CI: Applied Mechanics-II (Dynamies) (New Coursi 1

Candidates are required to give their answers in their own words as for
as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions.

1(a)

(b)

2(a)

(b)

5x16=20
Discuss shortly on the graphical method of solution of rectilinear
motion problems. 6

Ball 'A' is released from rest at a height of 20m. After 1 second, a

second ball 'B’ is thrown upward from the ground. If the two balls

pass one another at a height of 6m, determine: 10
(i) speed at which the ball B was thrown upward,

(ii) speed of each ball when they pass

What are the tangential and normal components of acceleration
with reference to the curvilinear motion? Derive. 5}

The two blocks shown start from rest. The horizontal plane and
the Pulley are frictionless and the pulley is assumed to be of

negligible mass. Detegmine the acceleration of each block and the
tension in each cord.

10
A, 100kg 5
B T .
e _zﬂ
|
L
B, 300kg
Contd. ...
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{2)

3(a) Define angular momentum of a particle and show that rate of

change of angular momentum 1s equal to the sum of moments of
forces acting on the particle about the point of rotation. 6
(b) The initial velocities and their directions of the balls are as shown
io determine the final velocities and the directions after

in lig.
Take e = 0.8. Mass of ball A= 600g. mass of B =1 kg.

Am}s

: %

A\
6 m/s //‘7\/
ér”\"J

40\ -~

4(a) For a system gaining or loosing mass, show that £F+P=ma, where
6

P is the thrust.

e of billiards, the ball A first hits the ball B and then
re the balls hit correspondingly. If
a = 1 .65m, determine (i) the final
‘here the ball hits

impact. 10

(b) In the gam
C. A, B, C'are the points whe

vp = 4 m/S, Va = 1.92 m/s, and
(ii) the point C' W

velocities of the balls B and C,
the side of the table. Assume frictionless surface and perfectly
10

elasuc impacts (conservation of KE).

r S b L2m - !
- ._’1.8m B 1
A 1
| z
0.75m Vo (';
A B
| aw |
C Ve 1
L
Cl
0.75m 1\,3
L1 o ——
A

(3)

5(a) Derive for the Coroilis acceleration in plane motion.. 6

fig below, the crank AB has a.
ty of 2000 rpm. For the crank
angular velocity of the

(b) In the engine system shown in
constant clockwise angular veloci
etermine (i) the

position indicated, d
locity of the piston P. 10

connecting rod BD, (i) the ve

6(a) Discuss on D'Alembert's principle for plane motion of rigid. 2

() A cord is wrapped along the homogeneous disk of radwu

r = 0.5m of mass 20 kg. If the cord is pulled upward with a forc
F determine (i) the acceleration of the centre of the disk, (1) &
acceleration of the disk, (iii) acceleration of the cord. 1

F

'
7(a) Derive the Kinetic energy for rigid body in plane motion.

.

santd.
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(4)

) A 50 kg block moves between vertical guides as shown in Fig. E.
the block is pulled 40 mm down from its equilibrium position
and released. Determine (a) period of vibration; (b) maximum
velocity of the block; (c) maximum acceleration of the block. 10

i

PURBANCHAL UNIVERSITY
2016
B.E. (Civil)/Second Semester/ Final

Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32
BEG157CI: Applied Mechanics-II (Dynamics) (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions.

S5Sx15=20

1(a).Deduce the relation for tangential & norma! compcnents of
velocity and acceleration when a particle is underzeing a
curvilinear motion. A

(b) Three blocks A, B and C are connected by cords and pullevs
C ) shown in Fig. A. At the instant shown, the velocitizs

accelerations of blocks A and B are 2m/scec (

as

Y), Im/secz {7
3m/sec (1) 2m/sec? (1) respectively. Determine the velocity an
acceleration of block C.

. 1-
kB - "

o A

- - ) . 2L Sl Ff Ls LSS s/ S aS
Cameiy T
[ g
n ! 25 i
i ~
; i
aa VT A gy -
i (,Jg/;f;)e - 427
\('l' \L",q" LN _;.f-’
&

Fig. A
2(a) Define impact and impulse. Mention types of impact with neat
sketch. 6
Contd. ...
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2)

(b) A soviet satellite "Sputnik" was launched 600 km from the
= curface of the earth, with an initial velocity of 30 Mm/hr acting
narallel to the tangent at the surface of the earth. Assuming that
the radius of earth is 6378 kin & that its mass is 5.976 x 10%* kg,

detenmine (a) the eccentricity of the orbital path & (b) the velocity
of Sputnik at apogee. Comment on the path of the orbit. 10

>xplain Translation, Rotation and General plane motion with
Lable in figure.~. 6

rocket of initial mass mp (including shell & fuel) is fired

(b) A
= 0 sec. The fuel is

vertically as shown in Fig. B, at time t
consumed at a constant rate of q = dm/dt and is expelled at a
censtant speed u relative to the rocket. Derive as expression for
the velocity of the rocket at the time t, neglecting the air

10
f
/2

resistance).

Fig. B

Describe an expression for Impulsive force generated when you
! are dealing with system of variable mass. 6

The double gear shown in Fig. C rolls on the stationary lower

_~  rack. The velocity of its centre A is 1.2 m/sec directed to the
right. Determine (a) the angular velocity of the gear; (b) the

velocities of the upper rack R and of point D of the gear. 10

Cantd. .

1
* %y
é;,/éc"; - S
3o ¥ Jr'-_..
i ST r,= 100 mm

it 5 0
:!_‘J‘\_Mluj\nf,fﬂfm,r\r‘n_w:_u VAR
ey ; i §

Fig. C
. y State d'Alembert’s principle for plane motion of 2 rigid
' Write down the equations of motion for kinetics of rigid body.

(b) A sphere, a cylinder, and a hoop; each having the same ma

t_—"" and the same radius; are released from rest on an inc
Determine the velocity of each body after it has rolled throu

distance corresponding to a change in elevation h. (See Fig. D).

Fig. D

|

" 6(a) Discuss the motion under the central force. Derive an expres

& for Kepler's second law.
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PURBANCHAL UNIVERSITY
2015
B.E. (Civil)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32
LBEGIS?CI: Applied Mechanics-II (Dynamics) (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted Jfor each sub-question

is specified along its side.

Answer FIVE questions. 5x16=80

1(a) What do you mean by "Determination of the motion of particles"?
Derive an expression for position of a particle "when acceleration

is a given function of position". 2+4

(b) A rocket is fired vertically and tracked by a radar station at O as
shown in Fig. 1 (b). When 0 is 60°, it is found that r=9000m, first
derivative and second derivative of O with respect to time are
0.02rad/sec and 0.002rad/sec? respectively. Determine the
velocity and acceleration of the rocket at that instant. 1

@)

@ Direction :

GL O=s0°

///:,O/

2(a) Differentiate among Newton's Second Law of Motion, Work-
Energy Principle and Impulse-Momentum Principle for "Kinetics
Analysis of Particles" with their scopes of application. Give
necessary derivations for these three principles using usual
notation. 6

(b) The magnitude and direction of the velocities of twe identical
frictionless balls before they strike each other areas shown in

Contd. ...
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(2)
Vig 25 Awncitang coefficient of restitution of 0.9, determine the
Trpnitde and direction of the velocities of each ball after the
Hipset Calculate the Joss in K.E. due to impact, 10

vy= 40 fi /s

Al Dierive e gneasions for the angular momentum about mass centre
#tdd s gude chinnge for a systemn of particles with usual
Htatoriy 4+2

[h Acget i plarne s moving with o speed of 600mile/hr in level flight.
P b ol e jet engines scoops in air at the rate of 180Ib/sec and
et b with @ speed  of  20000t/sec relative to  airplane.
Negleating the effect of fuel consumption, determine for each jet
crgudie i) the mapnitude of the propulsive force generated and (ii)

the total horsepower penerated relative to the ground. Refer

Iipinne (D) 6+4

Afal Deline the terms: translation,  rotation and  general plane
State and explain D'Alembert's  principle for plane
3+3

fiitslpirdin
maoting of fysd body
() For the disk mounted on the ann, the indicated angular rotation
rafen aiv canstant. Kefer ngure 4(b). Determne: (1) the velocity of

the poind P, (il the acoeleration of the point P, ana (in) angular

vedooiiy aind angudio goceleration of the disk 10
’ el U E R 1 T
Y Pc’d}h‘n-»u
U
Caatd. ...

(3)
S{a) A cord is wrapped around the inner drum of a wheel ang E.
horizontally with a force of 200N. The wheel has a mass of S
and a radius of gyration of 70mm. By checking whether o
rolling without sliding is feasible or not, knowing that yz 3
and w=0.15, determine the acceleration of G and the angy
acceleration of the wheel. Refer figure S(a).
A 15kg slender rod AB is 1.5m long and is pivoted abaout 3
O which is 0.3m from end B. The other end is pressed agang
spring of constant K=300KN/m until the Spring is compresse
25mm. The rod is then in a horizontal position. If the rog

(b)

released from this position, determine its angular velocity 4
the reaction at the pivot O as the rod passes through a verg

position. Refer figure 5(b).

ol

6(a) Differenuate between the Kinetics and Kinematics study
partcles. Explain the Undamped Fre= Vibration of Purtiics a
denve an expression for the same, 2

(w
Jh

b}y A sa;clhtc is launched in a direction parallel to the surtace
earth with the velocity of 36900km/ hir, at an altitude of 00K
Determinre: (1} the maximum altitude reached by the atch
and (1) the penodic time of the satellite. Take R= 637080

S
S
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A 13kg slender rod AB is 2m long and is pivoted about a point O
which is 0.5m from end B. The other end is pressed apgainst a
spring of K = 350N/m until the spring is compressed 20mm. The
rod is then horizontal position. If the rod is released from this

position, determine its angular velocity and the reaction at point

‘0" as the rod passes through a vertical position. 10
i o
rE—

—s e me-
R 2ET A

i

PURBANCHAL UNIVERSITY
2014

B. E. (Civil)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80/ Pass Marks: 32

BEG157CI: Applied Mechanics-II (Dynamics) (New Course)

Candidates are required to give their answers in their own waords as far

as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions. _
1(a) Deduce the relation for tangential and normal compenents of

acceleration when a particle is moving curvilinearly. 6

}' A particle is projected at an angle of 459 with an initial velocity of

{ 65m/s as shown in fig. Find the slopping distance covered by 1t.
10

oo s

2(a) Show that the rate of change of angular momentum of the

particle about the origin 'O’ at any instant is equal to the moment

of force /' acting on the particle about the same point 'O’
(b A satellite is launched in a direction parallel to the surface of
earth with a velocity 37,000 km/hr from an altitude 600km.
Determine (i) the maximum altitude reached by the satellite. (i1)

the periodic time of satellite.

Use radius of earth R = 6370km. 25 R {j g

Contd. ...
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(2)

>|d)/Dex ive an expression for kinetic energy for system of particles. ©
\_/h system of particles is shown in fig at time moving in the xy
p

ane. The following data should appl) , 10
m; = 2kg \1-41+4_] m/s
m; = 0.5kg v =—3i+6 m/s
m; = 3kg Vs =-5j m/s
ma = 0.8kg ve =2i—7j m/s
Determine:
Total moment of momentum about pt (2, 8).

‘ -

z) ¥
Yo @Y 7
| - > ‘;:??—{54:,—)
\f‘q.:n o ?;'\’ J ' -

"~ -

(-_.

o ]‘ | @) (4;2)
>Y

4{a]~Deline instantaneous centre of rotation with examples and also
define translational motion of the rigid body. 4+2

ectile is moving with a velocity of 30. 5m/s when it

% 9 kg proj
explodes into two fragments A & B, weighing 2.3kg and 6.7kg
knowing that immediately after the explosion,

respectively,
fragments A to B travel in directions defined respectively by 6a =
450 and 6g = 30°, determme the veloc1ty of each fragment. 10
‘U 1
o A j\/
<
~ ‘fr‘g
e ~f¢;l4';'
9 i:“"] al'\ s
kg
‘ Contd. ...

ession which shows the relation for the g,

5(a) Deduce the expr . ‘
tream while you are dealing with yp,

excrted by the vane on the s
steady stream of particles.

(b) The thin plate PORS has a
QH and two links Pe2RF. Neglecting ¢

diately after wire QH has cut.

mass of 1.2kg and is held in

position shown by wire
mass of links determine imme
(i) the acceleration of the plate

(ii) force in each link

\ﬁ[j/ Explain the principle of impulse & momentum for the pl

motion of rigid body. N
(b 60kg block moves between vertical guides as shown in fig
block is pulled 35mm down from its equilibrium position an

released. Determine the period of vibration, maamu

T

acceleration of block.
Given K; = SKN/m, Kz = K3 = K3 = 6KN/m.

-
i

¥

=
Tv

b

) ¢
D AR
%‘ v
L

i

I

-
B e w e

7(a) What do you mean by cmstrained motion in the planc’ G

applications of rigid body motion in the plane.
Contd
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N
=)
nl ; e
t, e of impulse and momentum for a
e the relats
e the relation for the conservation of

[b] Two halls of same siz ;
¢ sze and mass collide with the velocities of

approach as shown i
"1 in figure. For a coefficient of restitution of

0.9, what are the f j
R nal velocities of the ter i
{EiosE GFIEE) 45 e e o balls after impact? What is

sal W i
Jla} What de you mean by princi
A - LA
systero of particles? Illustra

momentum.

se g
nergy go? 110]

{a] What do ycu m
,ul;sn_ate }“,,ﬂl ean by genera! plane motion of rigid body?
H ith an example. Define instant :
rotaticn with example. nianeons e o
bj] While crossi i i o,
|bj 1;:111; crossing m lelvel flight at a speed of 913.3 km/h, a jet
au plane scoops in air at a rate of 108.86 kg/s and discharges it
J.ﬂ[h a velocity of 670.56 m/s relative to the airplane. Determine
. (1) the power actualiy used to propel the airplane, (ii) the total
power developed by the engine, (iii) the mechanical efficiency of

the airplane.
“ . 10
5] What do you mean by Unda i o
: ean by Undamped ferce vibraticn? Obtain the
expression {or magnification [actor for this case ' 16
=1 = I ~ C C 1 o
i) Load I is cconected to a double pulley by one of the “two

inextensitie cables shown. The motion i
3 5l = cf the pulley is controllf
by a cable C, which has & £ i g i =
y a cd , which has a constant acceleération of 22.8 cm/s2
- - . - - - : ‘
2ac an initial velecity of 30.43 cm/s, both directed to the Hebt. .
. ety et g . P . e
Deterraine f) the number of revolutions executed by the puliey in
L2
I o -
2 s, (i the velocily and change in position of the load B afier 2 s
’

an:d {ii) the acceleration of poiut oo the rim of the inner pulley
) ; Laal i

ut 1= 0. ) . (1)
’ Conti. ...

—-———_——-—_-; pr——— »
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Candidates are required to give their answers in their own words 05 Jfar

as practl'cable.

All questions carry equal marks. The
is specified along its stde.

marks allotted for each sub-question

Answer FIVE questions.
1(aj Derive expressions
acceleration when a particle is moving

for tangential and nermal cempanents of
along a curve patli 5]

‘\.{L( A ball is thrown vertically upward from the 12m level in an

elevator shaflt with an initial velocity of 20m/s. At th
instant an open platform elevator passes the 5.5m level, moving
upward with a constant velocity of 2 n/s. Determine (a} when
and where the ball will hit the elevator, (b) the relative velocity cf

+he ball with respect to the elevator when the ball hits the

elevator. 4o/ 13 €o/ —21:69 wis< - 10

R
@)‘ Define linear momentum and angular momentumn. Prove that
"when a particle moves under a central force, its arezl velocity is

e 3ame

! constant".

(b) The rotation of the 1.0m arm OA about O is defined by the
! relation 0 = 0.2t%, where 0 is expressed in radians and t in
seconds. Collar B slide along the arm in such a way that its
distance from O is r =1.0 - 0.12 t2, where 1 is exprassed in
meters and t in seconds. After the arm OA has rotated through
300, determine (a) the total velocity of the collar, (b} the total
acceleration of the collar, (c) the relative acceleration of the
collar witn respect to the arm. 10
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e

e

"7 A 35 kg

3{a) "Kinetie cnergy of

perfectly elastie collision”, Jy

UkrT A satzilj
ecarth

Determine (

km)

leas launched ip a dire

with a velocity of 37000 km/h from
4) the Mmaximum
the periodic time of the sat

G093 3¢/ 0y

the system 1S cor
stify it

cllite,

49. ug

Jive hom— Feond
T

:f' " Max. Altd.
§

&

N

"\\l
~

5
appiid forces about poi
angsalar momentum abo

of 4 spring «

g scale. Assuming the
diiermine the maximum deflec

the spring is k = 20kN/m.

V7

Show by derivation tha

R

L

— 3700

nt ‘0" is equal 1o

ut same point, for sy

biock is dropped from a hej

impact to
tion of the P

b e

ction parallel to (he

alatude reached by 11

1served in the cage of

6

surface of the
an alutude of 500 lern,
e satelhite, (1)

(Radius of the earth is 6370

10
0 kimyzp
]

00 kin —s] | —

t resuitant moment of all externally

he rate of change of
stem of particles, 6

ght of 2m onto the 12 kg pan

Le perfectly plastic,
an. The constant of
10

Coantd,

\(/Z'Eéé/\’w’hqt do you mean by d' Alerabert's brinciple for the plane
i 4 i ’ 6
5

(9

" 1 ) (43 l 5 fi,',l(l fllxlh i:; 'l“
a(c ')(“ﬂ“(’ f'(‘.“c”” ]]llll'l < motiorn, ‘/ll .f—l "’ ];‘ ket o lr)“i y ) 1
15 (.]) - ‘1 l.l.(.'l“ fl” th I) l“ltei (Jl th." \.lﬂb }’l’lV" thie same ve 1y an
tranala ]

i stify this statement, 3]
acceleration at any given instant. Justify this sts

- g 35 sectional ares
) } fosleam ol watei U[ Cross ; z 1
\,.A’ J A ll)t:?-l(‘l t”.\)ll:ll['u ] rr] / - ‘l) k
- 2 it ool = 00 sec and the stea 1e:f]
1 ll il npeec VL n/faec anc 1= am 18 deflected
A 100111!11 w

[ xe * an i ni o (G{B). The mass den ,iL'J Ol wate
1 fi wl vane as shown in Il,, ( “ ) x - )
1y i lix i o ! ’

i lll! Jeler ¢ e multant force I© exzex ted on thf.'
¢« 10 1‘[’/ Det o Ll pent Ithn I
A B cLe

- 10
- - ’..’E’: zar &l rJ

YR '_'f""/ 6o L‘U

K S0 fea

\\.‘\ Pt

S

l’ ‘;". f“\»‘?\;.\:___/_-'—":—d_ E
|
[}

steam by the fixed vane,

e
- —— ,nx'..,——‘—‘—'-.

NS

L e e o 2 "u

+6(a)  What do you mean by Undamped forced vibration? Obtain th;
l a ) ‘ "- ~
) expression for magnification factor for this case.

| i 5 he
' (b} The center of the double gear has a velocity of 1.2 m/?. to ;,(L
| . ight and an acceleration of 3 m/s? to the right. Recalling t ]L\
I the - i ine (a) the angular
¢ is  stationary, determine (a
the lower rack is sta : )
ucecleration of the gear, () the acceleration of point B,C, :md]l())
i of the pear. ‘

W= 100mm

AR, Py

.,,;/') 7
Y AT SIS
BT T TN 7 A P os

rotion of a rigid body?

Coatd, ...
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PURBANCHAL UNIVERSITY
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B. E! (Civil)/Second Semester/Chance P '
Time: 03:00 hrs. " Full Marks: 80/Pass Marks’ 32 \

BEG157CI: Applied Mechanics-1II. (Dynamies) (New Course)

Candidates are required to give therr answers in their own words as far
as practicable.
. 'All questions carry equal ‘marks. The' rnarks allotted for each sub—qﬂestzon
is specdified along its side. .
‘Answer FIVE questions.
) Derive the formulae for velomty and acceleration of 2 particle in
radlal and transverse com mponent system when the partlcle is
, movmg along a curvﬂmear path. 6
a= —6 +3tm/ s?

(b : _A particle moves along a’ straight hne such that

i .)"':(i) Find the initial velocity-such that partlcle Soetton &t =0
N .- sec is the same as the position at t=4 sec; e
. (i) What is the velocity of partlcle .at t=4 sec? 10°
Deduce the impression for trajectory ofa partlcle moving 1 under
- .a central force. . r : 6

relation for r and ‘for the mouon ofa partlcle is g1ven by r—92
and 6=t2 where r is in metres, 8 is in radians and t is in sec/
Find the velocity and acceleration when 6= 0.3 radian. - 10

blems related to obllque
. -—. 6

\./The

3(a) ' Define oblique impacz. How the pro
=
impact can be analysed?

o blocks shown in Fig.. 3(b) start from rest. The pulleys are
Hionless and having no mass. The kmetlc coeﬁ'lment of fI‘lCtlon

fric
between the block A and the, inclined plane is 0.33.: Determme the
block and tension in each cord. i 10

' accelera’cxon of each
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(2) ‘ k (3
What do you mean by ‘Coriclis Accelerauion -

N
O

T . 4
<faj ; Two spheres 1 a bya
e ‘D _ -3 kg and 2.5 kg are connected by a 3pring of un expression containing ‘Coriolis Acceleration’.
stretched length of 0.4m. with a modulus of 750 'N/m, more F —
zilong a smooth plane. At the instant shown in Fig. 4(a) a force . {b) /A 50 kg block moves betiveen the verucal guices =2 s
Facts on ma. Find the acceleration of each mass and the Fig. 6(b). The block is pulled #3mm #o7” s et
dceleratiom ot tieEEtes BF niAcs! . 10 position and released for each spring arrangement. Cet=
the period of vibration, the maximum velocity of the Sloc- 2

the maximum acceleration of the block.

s
l
’ o & . .
|

— 5 RN /m

m .
. K mo ;
y ﬁ -~ 95N éy_ﬂ,mk‘
T7T77 7 T T 7 777 7777777 7
X1 Xn - i - y A ;,:7/
Fig. 4(al : ‘ l 50 &4 Y
J/"."_-\u . = . ¢ X -" D[DCK
{ ."(D) } Define instantaneous centre of rotation with exzamplés. 6 . 7
.’:(; I (}Deﬁne d A;emberr‘s principle for Plane motion of a rigid body """_zgﬁg (5]
- and illustrate its application. : 6 . e g L
: 7(a) What do you mean by the free vibraton of i< ooy~ =2
(bj A 30 gm bullet B is fired with a aorizontal velocity of 400 m/sec you obtain the effective length of vibration plaie ii.e. =5is
i ded fror i t
'm[o the side Of— 15 kg sc%ur:,m;: ZTII'EI suspcx; Ed l frn-a hinge alg [(b) The magnitude and direction of the velocity of mwo o=nnis
imowing that the panel is initizlly at rest, ‘etcrm}nc. ‘' fricticnless balls before they strixe each other are &5 s02
(i the angular velocity of the panel immediately after the Fig. 70b). Assume =0.80, cetermine ine magnilil
. y preiag tad (S8 = a2zl = I
directon of the velocity of each ball after the-limpact.

pullet becomes embedded.

(i) the impulsive reaction at A, assuming that the builet

becomes embcdd_ed in 0.0007 sec.
A [
' A50 _

ﬁﬁ' i Fig. 7i%:
= -

@ : s - H

[ s LA
450 mm 1 " Fig. S(b) -

) Contd. ... P
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