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PURBANCHAL UNIVERSITY
2018

B.E. (Civil/Computer/E. & C./Electrical Second Semester/ Final
Time: 03:00 hrs. . Full Marks: 80/Pass Marks: 32

BEG1025H: Mathematics-IT (New Course) |

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

as practicable.

All questions carry equal marks.

Answer ALL questions. ‘ 16x5=80
1.  Find the equation of the plane through the intersection of the

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

the plane 3x-2y—-4z=35,

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

Find the equation of perpendicular from the point (2, 4, -1) to the

line x;—S =72 :3 = 2"96 . Also obtain the foot of the perpendicular.

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

x=2 1-y z+2 .
3 = : = o Find also the equation of the shortest
s 4%

distance. .
Obtain the equation of the sphere which passes through the
circle x2+y2=4, z = 0 and is cut by the plane x+2y+22=0 is a circle
of radius 3.

Or

Caontd
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(3)

(2)
Find the equation of the cone with vertex at (x, p, ») and base . Balve: ﬁy_+ 2x~y+l =0.
Rl ' " 2y-x-—1
at s v _ _
13. Solve : xdy — ydx =% (x* =y )dx.

5. Define and find the cquation of cycloid in parametric form. 3 2.
14, Solve: (D” +4)y =X’ sinx.

6.  Find the eccentricity, directrix and identify the conic section and Or

hence sketch the graph of the polar equation = _Gsechd
2sccd+6 d*y dy
2 - =
Solve: x & * dx +2y=xlogx

Or
Find the area of the surface generated i
generated by the revolution of the | 15. Solve the initial value problem:

curve 7 = 2(1+ cos@) about the polar axis.
2, 4 dy
7 1f¢=x’+y’+z’—33.yz, Fix}d div(grad §) and cur (grad ). d -2V_+4-l+5y=0 where y:O,&x—z—B when x=0,

o = - 2= . " >
8 If 7 =213 + 1 - 3¢°F, evaluate _(2 7 x d 2r " 16. Use the power series method to solve y*+xy=0.
/ dt 4 ¢
9. If @ and bare constants, and F = x17+yf+zl-c', prove that 2 (sinx
't - e that: J,,(x =J— ———CO0sX |.
curl[Fx(@xb)]=2bxa. 2016 Prove %( ) nx[ x J
Or -~

Find the value of n so that vector 7 "7 is solenoidal.
10. Applying integral test to test the convergence of series
N 1
“nt+n

n=1

Or )
. N 3[3
Discuss the convergence of series. Z( n=1-n.

Determine the interval, radius and centre of convergence of the

. Z 2" (x - 3)"
ower series; —_—
P Z n+3

n=l

1.

Loy W )
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All guestions carry equal marks.

16x5=50

Answer ALL questions.

9

<.

L 4

Find the equation of the plane which passes through the line of

n of the planes x + 5y - 22 =6 and 5x -4y+5z = 2 and

intersectio
parallel to the line joining the points (3, 1, 4) and (-4, 2, 3}.

Or

Find the locus of the point which moves such that the sum of the

square of the distance of 2 point from the three planes x+y=~z=0
x+2y =0 and x-y+2z=0 is 5.
Reduce the equation of line x+2y+3z-6 = 3x+dy+5z-2 in

symimetrical form.

3~ Find the shortest distagnice between the lines
Tx-3 y-4 z-5 x—4 y-5 z-6 |
= = and == = . Also fina the
2 - 3 & 3 A 5

A
b

-

enuation of the shortest distance.

Obtain the equation of the sphere which passes through the

circle x2+v2=4,2z=0 and is cut by the plane x+2y+22=0 is a circle

of radius 3.
Ay
w3

Find the eguation of the cone with vertex at («, p, 1) and bas:

]
(=]

N

I

g ‘ H
¥ [}
ot

=1,z=0-

15
'
o
[N

“ontd. ...
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(3)

(2)
Prove that the surface area of s i ' !
phere of radius T’ is 4nr? d dy — vo* di
14.» Solve: —-——'{"2"4’)”‘3‘8 sinx.
Or : / dx dx
ed Oor
Prove that r = —————, where th bol i
i (1 ocosd e symbols have their usual
_ 2
meanings. Solve: x* _4_2- - leﬁi—Ji +6y=x
dx? dx
erated by revolving the curve
15. Solve the initial value problem:

Find th: area of the surface gen
n that y(0)=1, y'(0)=1-T.

x=2at, )’=al2,(0_<_1 < a) about y-axis.
’ ’ n_ { 2 = 0 ive
of infinite y2y+(a" +1)y =0 &
es method d°y 220
16. Solve the power series me o P y=4.

Define an infinite series. Prove that the convergence

series irnplies lim,,_,, %, =0 .
Or
Or

3 x4
Prove that: xJ', (x) = —nJ  (x)+xJ (x).

2
Test the convergence of the series —x——+—§-—+ X +—4.,x>0.
12 23 34 45

Determine the interval, radius and centre of convergence of the vimn
Lasad

3" x"

power series ) —— 75 -
(n+1) .
(t0) o7

Find n so that the vector F "' is solenoidal.
along a line

Find the directional derivative of §=—
Xty

o
‘ ., .
“making an angle 30° with the positive x-axis at (0,2).

Or

prove that: div (I x V) = (curl V)4
L 1fg=x0 4y +2 ~ 3z, fnd div (grad @) and curl (grad®)

5 Solve the following differential equation:

(2x+y+1)dx+(4x+2y—l)dy=0..
dx ) .
e 3 Pt = -1 . H by

s/sa,e.(1+y)dv+x etan”y. o J B | |
‘ A
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Candidates are required to give their answers in their ciwn wn-ds -~
as practicable.

All guestions carry equal marks.

Answer ALL questions. A6uE
1.~ The plane x + 3y + 5z - 7 = 0 is rotated about ifs ln-

intersection with the plane x -2y- 6z - 8 = 0 through

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

]

[~

2. Find the distance of the point (3, - 4, 5} from the pla-
/ 2% + 3y - 6z = 16 measured along a line with direction co-i-
proportional to 2, 1, -2.

: . x y-2 z+3 x-2 y—-6 =-
Show that the lines —1— = 5 =——and-—— =" = v
. 4 ) P b 2

are coplanar. Also find the equation of plane in which thew

lie.

3. _Find the magmtude and the eguation of the shortest distznc-

. x~3 y-8 =z-3
~ between the skew-lines —— =~ | =—— ARG 2x -3y + 27 =i
2 o !

=2y~—-z+20.

i
Find the equation of the sphere which Luuses through the points

V4
. (0,-2,-4) and (2,-1,-1), and whase centre lies on the line Sy + 2z

0=2X‘3y:

} .
-
Or Contd, ...
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2} (3)
il the eguation of the cone with vertex at (=, B, 1) and base y2=

ax;z=0 . 11. Using gradient of scalar functions find the angle 'bem=-.r
S E . . . surfaces x?+y?+z2=9 and X2+Y2 3 at the point (2, -1, 2
1ni¢ ae polar equation of a conic section with its focus at the P
D3IE I or

Or If r= x;'+yj+zk, and a,b are constant vecrors,
Find the arez of the surface generated by revolving the curve cw-]F X (; x-b.)lz 2:’3 X E :

X=gil-sny y=2a{l-cost); O <t< 2rabout x-axis.- ( Vi
o _ 12. =y tan —
Fino ithe area of the region bounded by the closed curve r = 1- x/
cogd 4

137 Solve the differential equation: — 1——}— =xy )
dx x
Or

Tzst tne convergence of the series Zw 1 —_J——-
‘ =1 14+nfn+l
Define exact differential equation, solve

Or .
1
Show that the hyper-harmonic series Z—Coverges if p>1 and xdy—yde=x\x* =y dx.
n )
diverges if ps1. 14. Solve t.he differential equation: (D2 —4D +3)y =g cosl
#-nic the intervel, radius and centre of convergence of the power Or
-
e J_ J_ ‘ ‘ Solve the differential equation: (xz D* -2xD —4)}’ =X
15. Solve the initial value problem:
‘The position vector of a moving particle at any time t is gwen by .
y“+4}’.+5 =0 0 =0’ p 0 = -
7= alt —sint ) z—a(! COSI) j.Find the velocity and accelerat:on y=0, 50 Y
: 16.  Use the power series method to solve: (1 -x)y’'-y =0
Or

>f the particle at t = /4.

Ui <

Find the constants &, b, ¢ so that the vector .

?z(x+2y+az}f +(bx—3y—z) j +{4x+cy+22)k is irrotational. Prove that: Jy{x)dx+J,(x)+ 2 Ji(¥) =0, where ¢
2 _

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

All questions carry equal marks.

Answer ALL questions.

1.
"

2.
b

p

\ »

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

(6, 2, 1) and perpendicular to the plane 2x +y + z= 9.
Find the image of the point (1, 3, 4) in the plane 2x +y +z +3= 0.
Or,

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

zZ+3
—

%-3y+52-3=0 measured parallel to % = —yE =

Find the length of the shortest distance line between the lines

x“3fy“18 =213;2X—3y+27=0=2y—2+20.
.3 _

Find the equation of the sphere having the circle

x? +y2 +z%2 =9, x-2y+ 2z =5 as the great circle.

Or,

Find the equation of the cylinder whose generators are parallel to

the line 31c_=__yg_:§_ and passing through the curve x?+2y?=1,

z=0.
Find the surface area generated by revolving the curve x=3t2,

y=213; (0st<1) about y-axis.
Contd. ...
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{(2)
- Or

Find the length of the curve r = Cos? £,
2

. 2
ldentify and sketch the poiar curve r = w—l"— Also find its
6+ 25

ecceniricity and directrix.

— s e —

Test the following series for convergence
1.2 23 34

Or

Applv integral test to test the convergence of the series

5

s -
= i{3-2n!

Find the mmtemval, radius and centre of convergence of the series

IF r=e“a+e b where a,b are constant vectors and c is a

2 - .
constant, show that —— - c’r=0.
a‘IJI
— - - - — - — -
Prove that div luxv )= u_{CurI ul- u.(Curlv) where, u&v are
vector point funcuons.

Find the directional derivative of the function b=x2-y2+22? at the

point P(1, 2, 3 in the direction of the line PQ where the point Q

18 (8, G, 4).

Or

Find the gradient of the scalar function ¥ = log(Sin"r) where

-

- - - =
r=xi+yf+zk and ;r"=r.

-y o

12.

13.

14.

15.

16.

' (x+y+1)

(3)
2
SOlVC: .(gy_ = .3_x1_,._f§.!—;1——
X I3x
Or

i'fl_y_-_-[
. dx

Solve: (1+x2)%£—+2xy=(__12_)2_,
1+ x

Solve: (D2 -6D% +1 lDly =e 2 +374,
Or
[D2 +3D+ 2b = e?*Sinx.
Solve the following initial value problem:
y'+2y+{x? +1)y = 0 given that y(0)=1 and y'(0)=1-x.
Solve the differential equation by power series method: (x-

Or

Prove that: xJ" (x)= nJ, (x)— x.]nﬂ‘(x).

i
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BEG102SH: Mathematics-II

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

All questions carry equal marks.
Answer ALL guesticns.

d ' 1
1. Solve: 4 B }2 ==
X X

Or,

Solve: xdy - (y+leogx)d::;=0
dy
2. Solve: (1+x2)—dix—+2).jy = 4x°

2
3. Solve: f{—J;+5-d—}i+ 6y=10
: dx dx

Or,

Solve: (JCZD2 -2xD + Z)y =453

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

5. Solve the differentia! equation bv power series method:

2 Ly
—4——y-+4£1='}—=0.
de*  dx

Or,

Prove the Bessel's functions: J

1

2

T-r . 3 )
(x)=.|— SIn X ——COSX
' ﬂxl x X

™~

Contd. ...
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(3)

(2
My Fet, - . .
Fovd the equation of the plane which is perpendicular to plane
Sxr3v+62=0 and which contains the line of intersectio 12.  Test for convergence of the senes )
f, n of the g
planes x+2y+3z=0 and 2x+y-2+5 = 0. A 3 3 3
o . - 3+ .__.:.;q‘t___‘___-"-——:‘——}_,-.
“ind the distance of the poinr (-1, -5, -10) from the point of + 4 4
o x=2_ y+l z=2 or-
Juersection of the lines = —~ = =——= and the p]anc x-y + 1 1
3 4 12 ) _l_.fl.e.l.;.—f _______ -!'-——,:_!——"‘;-.-..-.
- Ll - - "
zEd K 2 3 5 9 27" +1
or, 13. Find the interval & radius of convergencs of the power s
. -
. +2)
. x+1 y-3 =z+2 x y—-7 =+ .(f-—"——-
s1.0w that the lines — _->=—J---—-—= & —-—'-')——: g Z 3" )
-3 2 1 1 -3 2 >
ae¢ co-planer. Also, find the equation of the plane containing d 4 j; ‘i; \l FE
. = —_ ol — . | ~ is -
SIS 14. Prove that —fr,— Byl —-—n
al & a7 tart &t o
rind the shortest distance between the lines <
x-1_ y=2 z-3 x-=2 y-4 z=5 T frsval¥ 4 F—{x+ y)K. show that F.Cusi F=0
T T & — = =——. Find also the 15. I F (*‘ T "’l_} M A S .}ﬁ show that £.Cuml &
- 2 4 3 4 k) - ) 01'
L
euation of shortest distance. > - - - . i -\
If @ is a constant vector, prove that Viaxrj=0.
find the equation of the sphere having the circle
16. If r be a position vector and &, & are constant veolass, o

1 ~ - . .
«-,1') +r° =0 x -2y +2z=05, as a great circle. Determine its
that:

X
e
div K;xE)xSJ:-Q Ea

centre & radius.

N

Find the peints on the curve x = 4t2, y=t3 - 12t, teR at which the
rangent is horizontal & vertical. Also find the equation of tangent

at vl

Pind eccentricity, identify the conic & directrix & hence sketch

ibe graph of following polar equation of conic section 3 B
He

{d = e o v

3+ 2¢osd

Or,
Find the length of the curve r = 2(1-Cost).

Contd. ...
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Time: 03:00 hrs. Full Marks: 80/ Pass Marks: 32

BEG102SH: Mathematics-I1

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

; All questions carry equal marks.
Answer ALL questions.

\y’[‘he plane Ix + my = 0 is rotated about its line of intersection with
the plane.z = O through an angle a. Prove that the equation to the

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

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

meets the plane x +y +z = 2.

1 2 2 !

line

Or,

x+1_ y+1 z+]
Prove that the lines =27 and x+2y+3z-i4 = 0 =

3
2x - 3y — 2z + 10 are coplanar and that they meet at péint (1, 2,
3). )
. : ' ; : x_ 'y «z
3., Find the shortest distance between the lines —=-—2- =2 zpd
, 2 -3 1 -
x=2 1-y z+42 _
3 = 5 = 5 Find also the equations of shortest

distance.
A / Obtain the equation of sphere. which passes through three points'
(1,0,0), (0, 1, 0), (0, 0, 1) and has its radius as small as possible.
¢
Or,

, \/ind the equation of the cone with vertex (e, B, ¥} and the base
v =4ax,z=0.

Contd. ...
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- (3)
4 (2, = ]f ; =(x’ Y’ Z) Imd a > b are constant Vectors .
?/i‘ir.-d the ecccentricity, directrix and identify the conic and sketch 11. Ly . TSy prowe
~ 12 V.[G x a)x bJ =—2ab
the graphiof r = ———— | ‘ )
2+6cosd dy 3xy+y _
12. Solve: —+—5 Y
Or, dc x"t+xy
Find the parametric equations for a cycloid. Or,
. - Solve (2x+3y-5)dy + (3x + 2y - S)dx = 0.
& Find the area of surface generated by revolving the curve r =
2. 2
///;31 2Cosb about polar axis. \yscwc: %_zytanx =y-tan” x
’/ Test the convergence of series: , ==
- . tygolvexa:y+xyabc+2 I-x"y‘dx=0
2 6 , 14 2" =2
14224 —x7 +— 2 Fet —— 2"+ (x> 0). Or,
5 9 17 2" +1 o ) i
Or i})_» ) y = xe*Sinx.
' dx
=1 11 d? dy dv
Show that p-series — = —+—+—+....00coverages for Yy BV | siagVioiven that v ='1 and 2=0
P ot R G 27 3P y Solve FE 4dx‘ ¥y fza) ¥ an e
p>1 and diverges for psl. ’ x=0. .
/ . .
\7 Find the interval and radius of convergence of the power series \ygolve the following differential equation by power series methc
i on+43 Or,
3-xt
' e 5 - dar i - J _ 12| 3/ ~* Cosx
\)/ if re=acoswl +bsinat. show that rx:i-r—=a)axb and Prove that: J_m(x)- —]z; 2Smx+ !
l", s --'r;)"; where ; and b are constant vectors and o is a constant.
dar”
iU:/j Prove that:
~ curl ax b)-u(o\/)x - (;.\7)’) +adivb-bdiva :

Or,

1 b] 2
Find the angle between the surface X" +)y°+2° =9 and
* oo ,1‘: + 'P} ~ 3 at the point (2, -1, Q}.

Canid.
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Caxdidates are required to glve, ‘hmr answers in tlu ir own words as far
as practicable.

All questions carry equal marks, "
Answer ALL questions.

.o
W,
AR Y

N QA
bt |

v’@\/&ﬁd thc. equation -of the ‘;‘)?anc through (jl. 1, =1) and 16, 2, 1) O«—’-
" normal td the plan= 2x + y¥+ z = 5,

2. Find the equation of the straight line through point (1, 52- 3) and
parallel to the Line of mtcr*cctlon of the plahes x - 2y +z= 3 and
4x+4y-Sz=2,

oD Or" o e ~.“ b

the ecuation of  a | plane f‘:‘Ontaining. the line

=1 -y-1_z-3

and is perpendicular to the plsmé'éc +2y'% Q
- \

2 1 4
2= 12 . N
Find thc-magnitudc and the cquat_iox;: of linejof shortést distance
- between the. lines x=a = e = z-10 ; and 9
] . 3 '—‘16 7 p
x-=15 y-29 "z-§5 .
3 8 -5

j,- Obtmn the equation of sphcrc having its centre on the Imc Sy + @
\.. 2z=0=2x-3yand passmg through the' “two points (0, -2, —-4)

and (2, -1, -1). ,L»*" -~
“_\ N ) l 3:\\5
N\, '.._ ;Qr; » .‘ q o
_®.Find the equation of ﬂxé}};one.with vertex (a, B, y) and base

- | 2 : . £ . ) .

X y -~ ’ ‘\' 1 C

?‘?4"52——1,2:_—0. SR Pl

I C_qntd.' "y

Scanned with CamScanner



N i

- (2) X , - : A
5. Find eccentricity, identify the conic and also sketch thc gaph of 12. * Solve:’ (xf -f-;c)“bc+(y:ffg +j!')zf)7.=0
[s —— .. - : 9 -~ dy 37 1 Lo
3-2cosé , . 13, Solve: ==+ i
' : . : “de 1+x% y (1 +x ) .
. Or, R - lor,
rmd the area of surface generated by revolving the curvc x = 3t?, i dy .y E
=y =28, Ostslabouty-axxs . : s it rgx-+y—xy .
5 Find the area of the rcgmn that is bounded by the’ canimxd r= 14. Solve the dﬂ:rcntzal equahon (any ONE):
1-'-cose N__ o . () ( —2D+I)} x?
7. The necessary and sﬂﬂicmnt cond1t10n for vector functmn of a.-' : o (@) (D2 +3D '*“")y ze'sinx. . .
& S S > . TP 715, -Selve the uunal value _problem: -
“scalar vanablc to lmvoa constant direction is ax _— 0 /. : Tg? y_
- = +3}"~ 10¢™,y(0) =1, 5(0) = 3
: &t dx Eba

-.p.r

:2 OT, ' wed . - . .
’ 5 - : 7 N 16. Solve the folloﬁ;r;gfdﬂcrcnﬁal equation by power series metac.
If ¢ = x* + * 42° ~3ipz, find divigradd) and curlfgrady) R A N => T
'= . : . .: ) e Jee Or'
fo=x+y+z;P=3x2+y?+2? and p = xy + yz +.2x, show that Pr;:vcthat' xJ|x)——er (x)+7:J )

U.
lgrad ¢ grad ‘¥ grad pf = 0. - - , o
9. Ifr= (x, » z) and E,b are constant vectors, prove that: \: - : -
V.[(; X EZ)X [;J: —2(;.[; = o '3..', \ i .
10. . -Test.for convergence ofthe series: iy T T g Bt
v 1 x* 13x 135x* o L . : RCEr
o e e B - . e
1 23 245 2.4.6 7 4 ' o , s 24 ,
6L, - : : oo
2 3 19y =1 , o
X+—=X"+—X +—X Fou +— Xt ! . :
10 175 on+l :
11. Find the interval and radius of convergence of the series N
’ .L'E . l- - .. B
= 2) e (=2 4 (3 =2 ot Lt aYhm &
1.2 3 o 34 n(n+1) . ;
:.:. .' ’ . ccntd' e ' L ¥ . ‘l';
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Candidates are required to gwe lhEU’ answers in their own words as far
as practicable. — . .

All'guestions carry egual marks.
Answer ALL q?xéstions 3

-~

Find the equaﬂon of the. planc ‘through the pomt (-1, 1, -1) and

6, 2, 1) normal:to thcplane2x+y+z 5.~

Find the distance from of l;he pomt (3, 4 5) to the’ pomt where )

the line o = g—d' 225 meets the plane x+y+z-2

1 2

Or

Z}mdthemageofthepomt P(l 3,4). m’r_heplane 2% - y+z+3 0.

~

1..y-3 z+2 y—7 z+7
Shogr that the lines 2= = =3 and =
5@~%te°s-a.2 rTTs T T

coplanar. Also, find the equation of the plane contdining them.

f 4. TFind the equation of_a sphere of which - the circle
' x2 +y2 +22 +10y -4z~ B0, x+y+z= 31sag,reatc1rc1e s

Or
e i .. Show that the: equatlon to the cone whose vertex is (a B, y) and _
i basez’=daxy= =0is (pz-yr)y= 4a(p - yXﬁx ay).
.'{ 5% Find the area of surface generated by revolving the curve

r =2 +2cosd about polar;axis. e
: 6. Derive the-Parametric Equation of a cycloid. @
o . ':' Or . o
i ‘Find the eccentricity, identify the: conic;find the directrix and
4 is o Bs
sketch the graph r= i,
= P 1+2sin8 - VA

Contd. ... ) .
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5 i \ V4 , i
" g "
. \ f
| (2) . (9)
-0 __»\ ™y o ‘“! . “-. . x" 'Qv i iy
[ind the interval and.radiua of convergence of the acricuZT. 18, Solva el " } o O = u). pivan that w='s @l i v
. ¢ v . s >
A " , ,\,{ "‘_ ) . U
i or . L 7. ! B h o :
n : o NS . ' o
Y » X | -
-2 Test for. convcrgc.ncc of the series «— + ——+ ——+ .., Where x<0, . Sy
il P l... 3.4 5.6 16. Solve the powsr parles method; y"-y =0, P ( p
. b0 _ . e L
or & o AL ' ol'
Test the convergence of the series T : e
,; +“\_/"*' ' - Prove that; Jy(x)= J-}-r'—‘?‘jlm.
5 ‘ A ’
Y. The necessary and su!‘ﬁcxcnt condition for the vector funcnon a / .

-

of a scalar variable t-to have a constant direction is a x -d—- (@

-

10.  Find the angle between the normal to the surface :;Sr =z at _,If’i'm

(.4,2) and (3,-33). © . -, @ S - {

"; Or t I
ST - i - axr " : ‘ :
& If a isa constant veptor, prove that V{—r}- 0. d v
L : ) rt s @ ‘ %
LI r=(xy2) and; a,b are constant vectors, prove that . Y . X
- ’ th Y Y
gradl.--j axb. " “ : A
12, Solve: (x? —y”}.ix +2xydy=0 — v . ‘ i
13, Solve: (1+y’)+ (t-c“"‘ ")-1.-.0 . " .
14.- Solve: xcl)r"-ycb»:-1-11(.':2 +y2}Jx 4 FORTIE U
I.F‘ Or 0 ' -
sinx dy-ycogk dx +y’dx =0,
' ~ Y. Contd, .. : .
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PURBANRCHAL UNIVERSITY
2018

{Computer/E. &. C.] Electricz])/Second Semester | Findl ‘
. ~ i
Pull Marks: 20 [Pzss Marvs: 22 |

Time: 0300 hrs.
- BEG104S8H: Chemistry (iew Course] i

Condidates are reguired to give their answers in their oun words oz for
as procicable.
The figures in the margin indicate full marks.

=

AL guestions carry egual marks. The marks allotted for ench sub-guestion
Answer FIVE questions, selecting at least TWO guestions from
Group A a2nd ONRE each from Group B and C.

-

o W

e,

A

2
n

Group A
Derive zn expression to find schrodinger wave eguztion. What zre the

sizntSceznce of © znd 92 in schrodingsr wave eguztion. &+2
Whzt do you understznd by duzl character of electron? Derive
€e-Broglie eguztion. 2+4

solution? Derive Henderson's eguation for basic

W bzt is puffer
ouffer. Czlcnlzte PE of 2 mixture of 10ml of 0.1 M zmmonium

chioride solntion znd same wvolume of 0.2M ammonia solution
o= for zmmonia sclution = 4.74) 2+2+4
How does galvanic cell generate electricity? Construct a cell with
following cell reaction. Write its notation and calculate standard
emf of the cell 2+1+1+4
2A1+3ZnS0c ——— AL(SO4):+Zn at 25°C.

(134 1044

Given, stzndard reduction potential of Al and Zn are -1.66V

and 0.76V respectively.
Discuss the electrovalent bond with its characters. Draw the
crysial structure of Nogl g
Explain “electron sea theory” of metallic bond. Ezplain any two
prcpﬂﬁwofmcta!sonﬂmbasisofdcctmnscatheorf. g

tite short notes on any TWO: 8+8
fz} Quantum number (b} Corrosion of metal.
{c) Ostwald’s ditution law.
Contd. ...
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6(a)

(b)

8(a)

(b)

9(a)

(b)
10.

(2)
Group B

What are d-block elements? In what way are the electronic
configurations of d-block elements different from those of s-block

elements? How do the following properties vary in 3d series of
transition elements? ' ‘ 2+4+2.5%4=16

(a) Magnetic property

(b) Colour formation

(c) Variable oxidation state
(d) Covalent radii

What are the postulates of Werner's theory? Calculate the EAN of
the central metal ions in the following complexes. 6+2
(i) [Cu(NHa)4]** (ii) [Fe(CN)e}*

State the postulates of valence bond theory for the formation of

coordination compounds. Explain why octahedral complexes of
Ni2* ion are outer octahedral complex. 6+2

Write short notes on any TWO: 8+8
(a) Ligands and its classification

(b) Characteristics and properties of transition metal
(c) Applications of 3d transition elements.

Group C
Write the mechanism of unimolecular elimination reaction. How
does it differ from bimolecular elimination reaction? 6+2

Why does haloalkane favour Sy reaction? Explain why there is

only inversion product in Sy2 reaction and both inversion and

retention products in Syl path. 24+3+3

Distinguish between enantiomers and diastereomers. Show all
optical isomers of (i) 3 Bromo 2-butanol and (ii) Tartaric acid.
Also show optically inactive meso form of tartaric acid. Explain
why 3 Bromo 2 butanol does not exist in meso form.

o .

2+4+1+3
Write down the synthetic uses of Grignard's reagent.
Write short notes on any TWO: 8+8
(a) Rearrangement reaction (b) TNT and TNG

(a) Addition polymer and condensed polymer

A
AN
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PURBANCHAL UNIVERSITY

: 201G
' B.E. (Computer/E. &. C./ Electrical)/Second Semester/ Final
| Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

' REG104SH: Chemistry (New Course)

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

The figures in the margin indicate full marks.

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

Answer FIVE questions, selecting at least TWO questions from
Group A and ONE from Group B and C.

Group A

ot

s
4y
St

What is electrode potential? How does it originate? Explain the
process of determining the standard electrode potential of zinc.
6+2

Les
o
Sewr

Calculate the percentage ionization of 0.1M acetic acid in (a)
water and (b} 0.2M sodium acetate. Also calculate the
concentration of H* ion and pH of such solutions. Ka of acetic
acid is 1.8 x 10-5, 8

2{a} What do you mean by metallic bond? Explain the electron gas
model of metallic bonding. How does this model explain
conductivity and malleability properties of metal? : 2+8

(b} Explain electrovalency with examples. Write-the Characteristics
of electrovalent compounds. 2+4

LPJ(Y)D erive time independent Schrodinger’s wave equation., Write
S

ignificances of ¥ and W2 ' 10

(D) -Write short note on Pauli's exclusion principle. 6

4./«‘:7rit3 short notes on any TWO: | 8+8
'~ (B¥Mechanism of buffer action

(b} Nernst's equation
JQ’ Aufbau Principle

Contd. ...
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Group B

Miention the differences between inner orbital and outer orbital
complexes. How does VBT explain the formation of
[Co(NH3)e]"" [CoFe)™ oLs

Define d-block elements. Explain the following with suitable
sezsons; (@) Fed* is more paramagnetic than Fe2* (b) TiO2 is white
buc TiCly is violet (¢) Cu* salt are colorless but Cu?* salts are
colorea. : 4+12

Wwrie short notes on any TWO: 8+8

(@} Werner's co-ordination theory.

__4of Ligands

. _terDiamagnetism and paramagnetism.

Group C

Drefine carboniurm ion and carboanion. Why is carbonium ion
formed at intermediate in Syl mechanism and what are the
rossible configurations of the products of Sx1 mechanism. 6+10

mrplain optical isomerism and geometrical isomerism with

exampie. ' ‘ 8

‘b State and exvlain Markonikov’s addition reaction with suitable

xample. What do you mean by peroxide effect? 8
Vi *-/:.. te short notes on any TWO: 8+8

..a; LA.; nination reaction

W £ ropertes of Grignard’s Reagent

o™

{c; Syvntheric fiber

A
A
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PURBANCHAL UNIVERSITY ‘

_ 2014 "~
'8.E (Computer/E. &. C./ Electrical)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32 |
BEG104SH: Chemistry 5

_m*d.r’a es are required lo qive theirr answers in their own words as far
as practicable

The figures in the margin indicate full marks.

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

Answer FIVE questions, selecting at least TWO questions from
Group A and ONE from Group B and C.

Group A

=

What do you mean by wave function? Derive the time
independent Schrodinger wave equation for an electron in atom.
What are the conditions for well accepted wave function? Write

the significances of 'Y and V2. 2+8+3+3

2(a) What do you mean by electrovalent bond? [llustrate the
formation and electrovalent bond in NaCl. 2+3

{b} Describe metallic bond on the basis of ‘electronic gas theory'.
Give short explanations of the properties of metal on the basis
of metallic bond. 5+6

3fa) Differentiate between strong electrolyte and weak electrolyte.
Show the relation between degree of ionization and dilution and
weak electrolyte on the basis of Ostwald's dilution law. 2+3

fb) What do you mean by butter solution? Construct Galvanic cell by
using Cu and Ag clectrodes. Calculate the emf of cell when
[Cu?j=0.01M and [Ag'}=0.001M. E°cu2./ca=+0.34V E°pg.;a;=0.8V.

1+10
1. Write Short notes on any TWO: 8+8
{a) Quantum numbers
(b} Carrosion of metals
(c} Aufbau principles
Contd. ...

oL PURBARCHAL UNIVERSI Iy

oyl

oa1=
B.E. (Comouter/E. & C.7 Electncali Second Semestsr/ Smal L naney
Timme: 03:00 hrs. Tull Marks: 80 /Pass Marks
! BEG104SH: Chemistry -
Candidates ars reguired to give their answ=rs th=r cumn wonds ags

as practicable.

The figures in the margin indicate full marks

All questions carry equal marks. The marks allotted for sach sub-guas®

is spedfied along its sids.

Answer FIVE questions, selecting at lesast TWO questions from
Group A and ONE from Group Band C.

Group A

1{a)/ Derive the schrodinger's time independent equation and wrire ths
significance of ¢ and 2. ) S=3

(b) Write short noie on Aufbau principle. a

2(ay What is a buffer soludon? Derive Henderson's equaiion
calculate the pH of a buffer solution. Find the pH of a bufer
solution containing 0.2 mole per liter CH;COONa and 0.15 mol»s
per litre CH3;COOH. K, for acetic acid 1s 1.8x105. 2+2e2

1

(b)/Calculate the emf of the cell at 25°C. Zn|Zn2* {0.001M) | ' Aa-
(0.1M) | Ag.

Given,
JE® . =+4080F and E?,. . =-0761.
"‘lg I‘vg ATy aAa

3(a) Explain Electrovalent bond with suitable examples. What are the
characteristics of lonic compounds? H+a

(b}/Explain metallic bond in terms of "Electron sea theony” =

_}./ Write short notes on any TWO: G R | 1

(2) Quantum numbers
Ostwald's dilution law

Corrosion of Metzls and its preventions
Contd ...

\!'
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k)’c) Magnetic propertes of Transition metal

10, ~Write short notes any TWO:

N

Lt}

Group B

Wrie the postulate of the VBT and fonmation of octahedral
complex [Co(NHa)s] 3* {CoFe]* 8+4+4

What is the transition metal? Why is Zn, Cd and Hg not included
in d-oro.ials? Write following properties of transition metal.
2+2+6+6

ia) Formation of complex compound

{b} Colour formation

Write short notes any TWO:

ja) Werner's theory of co-ordination compound

-

AN
b) Classification of higands

Group C =

What do you mean by addition and elimination reactions?
Explain the mechanism of E; and Ez reaction. 6+4+6
(4

What are enantiomer and diasteriomers? Explain the op_tical

isomerisim shown by tartaric acid and mention conditions for
optical isomerisim. 6+6+4
2x8=16

{a}-Markonikoffs rule and its mechanism
{b) Grignard's reagent
{c) Polymerization

i

(2)
Group B

5(a) Differentiate between simple salt and complex salt. '
main postulates of Werner's theory.

(b) Describe the formation octahedral and tetrahedral comple
the basis of valence bond theory.

6(a) What are transition metals? Write the general cle—
configurations of transition metals.

(b) Describe the following properties of transition metal:

(i) Variable oxidation states
(ii) Magnetic properties
(ili) Formation of colored compounds

7. Write short notes on any TWO:
(a) Postulates of V.B.T.
(b) Drawbacks of Werner's theory
(c) Complex formation properties of transition metals

Group C

8. Tllustrate substitution reaction. Describe SN! and SN* reaction
the basis of mechanism and Kinetics. 4-

9(a) How optical isomerism differs from geometrical isomer:
Explain.

(b) What is Grignard reagent? Wnte the important syntl
applications of Grignard reagent.

10. Write short notes on any TWO:
(a) Polymers and Polymerization reactions
(b) Racemic modification
(c) High and low explosives

i
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PURBANCHAL UNIVERSITY
=013

B.E. (Computer/Electronics & Comm.)/Second Semester/ Final

Time: 03:00 hrs.
BEG104SH: Chemistry

Full Marks: 80 /Pass Marks: 32

se
]

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

The figures in the margin-indicate full marks.

z_‘lll que§ﬁons carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions, selecting at least TWO questions from
Group A and ONE from Group B and C.

' 1fe]

[b]

Group A

Derive the Schrorodinger's time independent equation in thres

dimensional forms and write the significances of CP and V2 and¥7 247

Write short notes on the stability of noble gases. 6

What do you mean by standard and non- -standard electrode
potential? Describe the method to determine standard electrode
potent1al of copper when it is constructed as anode. 2+2+6

(b) A cell is formed by dipping Zn-rod in 0.01 M Zn2?* solution and

3(a)

(b)

Ni-rod in 0.5M N;2t solution. Write the cell reaction, cell

notation and calculate the emf of the cell. E° =
)/

(o)

~0.76V and E’j, =-0.25V.
Y

What do you mean by electrovalent bond? Explain with

examples. What are the general characteristics of electrovalent

compounds? ]+4

Define the terms lattice points and crystal lattice.

4

Write Short notes on any TWO: 4x4=16

(a) Azimuthal and magnetic quantum numbers.

() Normal Hydrogen Electrode

(c) Acid buffer solution
Contd. ...
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e

{2)
Group B

Differentiate between inner orbital and outer orbital octahedral
complexes? How would vou use VBT to explain the formation

=
-
G inner

{

and outer orbital complexes? Give one example for
each. 4+2x6

.

What are transition elements? Why are they cailed so? Explain

the {cllowings with suitable reasons; 2+2+3x4

{aj Mnfil} ion shows maximum magnetic character among the
bivaient ions of first transition series.

{b} Cu (I} is diamagnetic while Cu (il} is paramagnetic.

{c) Simple and complex compounds of transition metals are
generally colored.

Write short notes on any TWO: 2x8x16
{a) EAN rule and its applications
(b} Werner's co-crdination theory .

{c} application of co-ordination compounds

Group C

What do you mean by rearrangement and elimination reaction?
Explain the mechanism of Ei and Ez reaction. 6+4+6

What are enantiomers and diasteriomers? Explain the conditions
necessary for showing optical Isomerism. Discuss the Isomerism
shown by lactic acid. 6+6+4

Write Short notes on any TWO: 2x8=16

{a) Explosives
(b} Cis-trans Isomerism
{c) Properties of Grignard reagent

———

N\
= )

Scanned with CamScanner

oW

|



B —

PURBANCHAL UN IVERSITY

2018
B. E. (Computer/E. & C./Electrical)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG123EL: Electrical Engineering (New Course}

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

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

Answer FIVE questions.
Ifa) Explain ideal and practical voltage

characteristics.

5x16=80

source with V]
4

(b) For the network shown below, determine current in exch

5
A — M2
5 O MM
' ‘A_] 7
i0vy L ’

(c) Using mesh analysis determine current in 2Q resistance.

. resistances:

(2 7a]
oI n) )

Using delta-star transformation, find the resistance between
' 6

2(a)
- terminals A - B in the circuit of given figure.

Tantd
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(2)

]O"“" 20-1 5 N 5

(b) Calculate the current flowing through 4Q resistor using
Thevenin’s theorem. Verify the result obtained using Norton's
theorem. 5+5

n g2

T T o8 2.0 164

2V

-—

Find the current through 40Q resistor using superposition

3(a)
6

theorem.

(b) Find Vo in the given network using nodal analysis technique. 6

o
d2v ’
M )

o NS +
4 v

6n 2A 3_{2_\/.

) State and explain reciprocity theorem.

4(a)

(b)

S(a)

(b)

()

" »
(3)

Prove that' the average POwer dissipated by a pure indyc.

when excited by alternating voltage is zero.

For the circuit shown below find:

(i) Magnitude and phase of I and I2.

(ii) Active and reactive power of path-1

(iii) Active and reactive power of path-2

(iv) Magnitude and phase of total current I

(v) Draw the phasor diagrams showing V, I, 1; and Ia.
T

V=220V, 50HZ

"

State Faraday's law of electromagnetic induction. Explain £
brief, how alternating emf is generated. 2-:

Find the reading of ammeter and voltmeter when the voltmeter
across 3 Q resistor in the circuit reads 45V, t

pedance ¢
thre
has

Each phase of a star connected load consists of im
(6+j8)Q . Calculate the line current, phase current and
phase active power when connected to 400V, 50Hz, 3 P
supply. :
Write short notes on any FOUR:
(a) Measurement of power in three phase system
{b) Power factor correction

_c) Kirchhoff's-voltage law .

Temperatiire coefficient of resistance

{ D i
acAnanca in narallel cirenit

4x4=1
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T PURBANCHAL UNIVERSITY
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B. E. (Computer/E. & C./Electrical)/Second Semester/ Final
Time: 03:00 hrs, FFull Marks: 80 /Pass Marks: 32

BEG123EL: Electrical Engineering (New Course) o

e ——

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) Define Resistance, Inductance and Capacitance. 4
(b) Derive the relation to transform delta connected resistances into
cquivalent star connected resistance 6
(c) Find the equivalent resistance between terminals 'a’' and b’ 6
a
Fig. 1 (c)

2(a) Use Nodal analysis to determine the current in the 40 resistor in
6

the circuit below in Fig. 2 (a).

Contd. ...
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(2)

(1) Using Thevenin’s theorem, calculate the current flowing through

4¢3 resistor in Fig. 2(b). 6
S
]
qov + 20 7
Flg. 2(b)
4

(c) Stale and explain Kirchhoff's voltage law.

yfu) Find the value of 'R in the nectwork necessary to obtain
um power in it. Also find the maximum power in R. 6

71
[ 2 4o
. Tsn R
|av ‘[' 4

maxim

_Tl"".

Fig. 3(n)

'h) Find the current through 50 resistor using mesh analysis. 6

1JL L0,

2L
10k, g) 22_,,_
AAA [ T VT V—

e |
o+
1oy

Fia. 3(b)

b
|
—

(3)

(c) State and Explain Norton's theorem with an appfcpr:;,-,
example. %4y
4(a) A coil of inductance 100mH and resistance 1000 is connected -
¢ 200pF which is in series resistcr o

parallel with capacitor 0
10042, If the arrangement is connected 10 220V, 50Hz. Calculate 2

(i) Magnitude and p

(i) Active and reactive

(i) Magnitude and phase of

(iv) Draw the phase diagrams ghowing voltage, branch curre:
and total current.

(b) Explain parallel resonance with proper circuits and necesszn
diagrams. 2

5(a) An emf given by l=100 sinmt ijs impressed across & circus
consists of resistance of 40Q in series with 100pF capacitor 22

0.25H inductor. Determine: z
(i RMS value of current .
(iiy Power consumed
(iii) Power factor
(iv) Active, reactive and apparent power
(b) A 480V, 3¢, SOHz supply is provided to 2 balanced %
connected load having resistance of 101l inductance of 1!
and capacitance of 1yF. Determine:
(i) Line current and phase current
(i) Total power consumed
(iii) If the same load is connected in delta, what would D& °
total reactive power?

4x4:

6. Write short notes on any FOUR:
(a) Generation of three phase voltage
—{b) Temperature coefficient of resistance
(c) Dependent and independent sources.
(d) Power factor correction
(¢) Advantages of AC

i

i
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PURBANCHAL UNIUE e

|
;. ; ] 2010
{zj fwo impedances Z1=104j12 and Z2=6-j8 ohm are connected in DB (Computer/7. # C.JElectrical}fGeremel Smrraetes | Fipe s
/;jf:ra_'f':] acrogs an ac voltage, If the total current supplied js 154, Time: 0200 hr= Pull Mastes: 5% [Tyus 30, %,

find, 2 | BEG122FL: Electrical Engineering (lew Couree)
(5} Power factor of each branch - =

‘ £ circuit Candidates are required 1o give their ansisers in their oum 1oorde - -
i q ac s C , ‘

(ii) Power factor of circui a5 practicable,

(i) Active, Reactive and Apparent Power of cach branch,

Also d hasor diagram All questions carry equal marks, The mgrks ollotted for ocr's i iz
o draw phas 1ag, .

13 specified along it side.

Sfa)  Frove that no current flows through neutral wire in balanced 34 Anzwer FIVE questions. “l s -
star connected load with the aid of suitable figure and yf State and explzin chm’s Jaw with necesnary dizgen
1athematical expression, 6

D

1
/ g y Derive a formula 1o express branck currents in tee—.
e wer i to a 2¢ inducti 0 i . .
9 The po HpUs ) “b induction motor is read by two current and conductance present in s-a Circuit. Aseurne (hoe
wattmeters. The readings are 1000W and 350W. Calculate the

) there are three branches having reqistances Ri, Py, P
power factor of motor, 3

) ) (c) , Find current drawn from the AOUrce voltags of 17367 in 14, €.
fc)/" A baianced 24 system supplies an unbalanced delta connected

] ) L. (All resistances are in ohm}
load made up of two resistors of 1000 and 2000 and a coil

having an inductance of 0.3H. The line voltage is 100V and f /I —=1
gupply frequency is 50Hz. Calculate 7 f L
100 T 340
(1) 24 active power r
5 . \'4 20 ! 27
(i) 24 reactive power 3 MW
(ifi) 36 apparent power Se !
‘ o ﬁ.f'—ﬁ;!’l__*”___j
. Zen L
i =4
| [
- |
' —
| i
~10.
J

~2(a) Can Reciprocity theorem he used in the following circnirs Justif
your answer. {Refer fig. (2a). : =

Scanned with CamScanner



r](:l',
(3)
=i
i .
: K Rz B(Mate and prove maximum power transicr theorem.
7 S i —wW | (b) Find Lin the circuit using nodal analysis (Refler fig. 3{a))
e >l Q2 ) / 4.0
=R 4i rRIEN ,
H ; 6_‘-}_ ! = ('3.’
T ’ NN s i
24 l I —-—'VH\]
Zean /i

F{:? 18V 61
| T

‘sine Norton's theorem, find current which would flow in #5Q
ccted between N and O (Refer figure 2b). )
Fig. 3(aj

TeRrEnce ton {

—— 15y
: i (c) Explain about super mesh and super node with suitable ©
N {_,-*\\ ‘ diagram. _ '
L 4(a) Define RMS and average value of alternating current.
or and peak amplitude factor ui

(b) Determine the form fact
wave rectified sine wave.

‘ (c) Calculate frequency, peak value RMS value and average

2. 2(b}
i rme circuat shewn in fig. 2(c} transform star ABC to delta and voltage expressed as V=15 sin100At. Find the expression o
200y Thevenins theorem 10 find voltage across 30Q resistance. 1+5 current flowing when this voltage is applied across.
. ‘ . (i) 3 resistance
lose (i) 2mH inductance

-

7 R pe B A
A ,____._..-..'w”\__/_r——m_"‘l (iii) 140pF capacitance
y A 5pF capacitor is connected in series with a cod hd

i
i FoX
ya 1o 8o inductance of 58mH. Calculate the frequency at resonance
P AT i
—y. 1 calculate the resistance of the coil if a 60V source val
f; ' operating at resonant frequency causes current of 15mA. ¥
i | | is Q factor of coil?
€. . . ' ,
- (b) Draw the nature of power triangle for series RL circuit

Fig. 2(c) series RC circuit.
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6(a)

(b}

An impedance Z, = (8 - j5)Q is in parallel with an impedance

7y = 10£30°Q. If 100V is applied on parallel combination, find:
241424142

(i) branch current
(ii) power factor of each branch

{iii) Resultant current

(iv) Power factor of overall circuit

(v) Equivalent impedance, reactance and resistance

A star connected three phase load has a resistance of 8Q and an
inductive reactance of 6Q in each phase. It is fed from a 400V,
3-phase balanced supply. Determnine line current, power factor,
active and reactive powers. If power measurement is made using
two-wattmeter method, what will be the readings of both

wattmeters? Also draw phasor diagram showing phase and line

voltages and currents. 2+141+1+1+2

e
~—

PURBANCHAL UNIVERSITY 5

2015
B. E. (Computer/E. & C./Electrical)/Second Semester/ Final/Chance/Back
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEGI123EL: Electrical Engineering o

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

as practicable.

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

is specified along its side.

Answer FIVE questions. ' 5x16=8C

1(a) Define temperature coefficient of resistance. A coil has
resistance of 3.146Q at 40°C and 3.767Q at 100°C. Find the

resistance at 0°C and temperature coclficient of resistance at

2

1+2+2 -5

40°C.

(b) Determine the voltage appearing across terminal BC 1if a dc
voltage of 100V is applied across terminal AB in fig 1(b). 6

Fig. 1(b)

(c) Find the equivalent capacitance of the circuit across x-y shown

in figure 1{c). 5

Contd. ...
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1=/
Find power dismipated in 100Q resistance and veltage rating of
242

the dependent source in higure 2(a).

Fig. 2(a)

If the power loss in 1Q resistance of figure 2(b) is 25W. Using

1z
determine the value of K in the dependent

nodel analysis,

SIUIce. 6
Ki
LA
50 lov
= Fig. 2(b)
{c) State and prove maximum power transfer theorem. 6
Giel o Stare superposition theorem. Determine power loss in 60
resistance of figure 3(a). Using superposition theorem. 1+5
g ._-_NM.L — AWt
r [ o
in 104 12v
JOA C/A) 3 '3.41 5A
g ‘ o S = l(g . 3&

Contd. ...

(b)

4(a)

(b)

(@

5(a)

(3)
Use Thevenin's theorem to find current flowing in branch B¢
figure 3(b). Verify the result obtaining using Norton's theg.

J

Define form factor of ac and derive the expression for aver:
value of a.c.

A resistance of 10Q is connected in series with a cal
resistance 2Q and inductance L H. If current drawn by
combination is 10A when the combination is energized by 200
50Hz ac supply, determine inductance of coil, power factor

the coil and voltage across coil.

With the aid of suitable mathematical expression, prove tl
current in an inductance lags voltage by one right angle.

A 209 resistor is connected in series with an inductor anc

capacitor, across a variable frequency 25V supply. When

frequency is 300Hz, the current in the circuit is maxmi

whose value is 0.5A. At the same instant p.d. across capacito
150V. Calculate resistance and inductance of inductor. A
calculate bandwidth Q-factor and half power frequencies
resonance. 240+ 1+]

The current taken from a 115V, 60Hz supply to a circult
measured as 20A with a lagging power factor of 0.75. Calcul
apparent power, true power and reactive power. Also determ
the value of capacitance and its VAR rating that must
connected in parallel with the load to correct the power facto!

unity.

Contd. .
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(4) ‘:

(b) Two circuits, the impedance of which are given by Z; = 10+j;5

6(2)

(b)

and Z2 = 6~J8 Ohms are connected in parallel. If the total
current supplied is 15A; calculate active power, reactive power
and apparent power of each branch and combination. Also draw
vector diagram. 8
A star connected alternator suppﬁics a delta connected load. The
impedance of the load branch is (8+j6) Q/phase. The line voltage
is 230V. Find current in the load branch, power consumed by
load and reactive power of the load. 6
Write .short notes on: ‘ 5+5
iy Power measurement in 3¢ ac circuit using 2 wat/meter
methods. ’

_|i#¥ Faraday's law of clectromagnétic inductor

o~
—-

|
|
|

T

B. E. (Computer/Electronics & Comm.)/Second Semester/ Back
Time: 03:00 hrs.

BEG123EL: Electrical Engineering-I

PURBANCHAL UNIVERSITY
2013 }

Full Marks: 80 /Pass Marks: 32

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(a) State Ohm's law. Mention its limitations. S
(b) Calculate the value of different currents for the circuit shown.

T & (-7L’(b

(c)

What is total circuit resistance? 3+1

T

015
4 1 !
B-2s
50v T- BL
ﬁ
0.3¢

Find the current in 17Q resistor in the network using star/delta
conversion.

nsv

2(a) By applying nodal method of network analysis, find current in
15Q resistor. Verify the result obtained using mesh analysis. 5+6

Contd. ...
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State and explain reciprocity theorem with the help of an

(o)
¢xample. "4
3la) Use Thevenins theorem to calculate p.d. across terminal A and
B. 5
3. 4 A
! — —0 k
f 5a T
[ 9v
! 1042 lon2
<
;-§ 542 1052
] 5L
. , )

Fi'j. 3a

Calcuiate the current in 6< resistance using Norton's theorem. 6

() aw

[__Aw,. ~MM—
NI 2
Hv- 4 2
= 6
L. Ky
]+
F'ig.sb

Calculate the value of Ry which will draw maximum power from

()
cuit. Also find the value of this maximum power. 5

the cir

W'
<
()
<
%)
R

Fig. 3cC

4(a) Derive an expression that gives impedance of series RC circu
(b) A 60Hz, voltage of 230V effective value is impressed or
inductance of 0.265H. Write the time equation for voltage
the resulting current. Let the zero axis of voltage wave be at
Show the voltage and current on a phasor diagram. Alsu

maximum energystored in inductance.

(c) Find the form factor of the waveform.

Y

50 [~

0

Frg. 4¢

5(a) A circuit consists of a resistance of 12, capacitance of «
and an inductance of 0.08H in series. A supply of 240V, 3
applied to the circuit. Calculate:

(i) current in the coil

(ii) p.d. across each element

(1) frequency at which p.f. is unity.
(iv) Volt-ampere at resonance

cot
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PURBA.ICHAL UNIVERSITY

2002
B. E. (Computer/Electronics & Comm.)/Second Semester/Chance
Time: 03:00 hrs. ' Full Marks: 80 /Pass Marks: 572

BEG123EL: Electrical Engincering-I (New Course)

s B 5 A S W

s G 15— B Bt ST o e

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

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

Answer FIVE questions.

1{a) A current of 78A is divided into three branches. The lengths of
the wire in the three branches are in the ratio of 8, 12, and 16.
The wires are of same material and cross sectional area.
Calculate current in each branch, 4

(b) A circuit consisting of three resistances 120, 180 and 36
respectively joined in paral'e] is connected in series with @
fourth resistance. The whole circuit is supplied at 60V and is
found that power dissipatcd in 12Q resistance is 36w. FFind the
fourth resistance and total power dissipation in the circuit. 0

(¢) TFind the equivalent resistance as seen terminal AB and terminai
CD.

2(a) State and explain superpg,/sj.-tjc.'.":"’_cheorem mention its limitations.
i -‘____.—— . o -‘;,,/ .A-///Z'/z ﬂ,/ . .
- "/ /"; gk 4 / . . :_1. l':;

(b) Use node voltage” method to wolve the Mesh currents in the

\ /,néf.‘\',vork.

Contd. -..

S TS i 4 E e T S R A B U R ‘.»J.,-ﬂ:,-.».-f_«-,“q-g_,wu\::,‘Elv_-nvnwy;-_—.t.,“.;5...;..,.*‘yv,,-,,.,...,n,..u.?.,, R ,1 o oty
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TN \
7))
(f\ .!:’F_/‘,:’
\\___’_‘/—.
o2a
T
LTI
g T 25v | y
//",—\,. =i i’ “)
‘N !
: o Fig. 2(b) Voy BVl Ly
(¢} StEKVL. Explain with an example. 7'\&‘\‘ 1+2
\ - -
\ - \ L4} :
J{4)  Find voltage 'v* using Norton's theorem, o 6
//‘
\r/

Saa

120
“30
4av
I - \_Tiz. 3a)

Fig. 3(b)
(¢}  Findcu rren(’] ll&iﬂg The venin's theorem, . 6
b o
\_//‘/ /‘VL‘"“ W =

Gv. Sd40- "oy
,- IMSEAT

~e

(5)

4(a)  Stale Faraday's  liw clectiomagnene mductign
expressions for averaye valte and s value of a Siiy,
viarying ac voltage. e

i

[N

(b) An alternating curient s teprenented by =400 Smil 157

Delermine peak value, gveg ape value, rits value, frequern,

period, lorm [actor, peak lactor and phase angle L the ¢
repre. nted, @?ﬁ

S@a) A coil of resistanae 1042 and wductance 0.1H s conner
stTies ‘with a capacitar of E5OpK Sicrase 200V, 50Hz st

\/Detc:mim: impedance, r;irr}m._'_;}‘u-]r'wm, active and e
powe . : (_\ /

(b) A series cammbination of K i i ki parallel with 20Q res
\, across 50 Hz source resulling o a total current of 74, If cu
‘through 20Q resistor js SA and in e hraneli s 34 detern

and X.. - f)

PSSt
(c) Dificrc/ntia_u; betweey  series retonanl eirent and pa
resonant circuit. .

(;S ;

@ A

6 tar connected three Phase loasl ansists of three s
L/rm)Pedances. Wheun load is connaeied fo o three phase 400
Hz supply, it takes 30;.'}, current ot s rl.,f“!,-):lj' D4 {lagl. Calry

i) Tortal power taken by load :

(i) Resistance and reactance of laag o .

(i) Reading of ‘each waltmeler i [;r':\.\'ér I8 measured ©
wattmeter metlhoc :

(b)  Write short notes on:

.o . ;o
() ¥oltages, g‘u)rcnts and power in delty connection L'/ '
(i) Power factor correction V4, !
i ‘ ( [

:“ —— .
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PURBANCHAL UNIVERSITY

2018
B.E. (Computer/E. & C./Electrical)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: 80/Pass Marks: 3

BEG158CI: Applied Mechanics {New Course)

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

as practicable.
All questions carry equal marks. The marks allotted for each sub-queston

AN is specified along its side.
X_ Answer FIVE guestions selecting at least TWO from each GROUP.
§ 2 Group-A

1(a) Differentiate Rigid bodies and deformed bodies. What is partic:=?

¥ g,
” oS
sy 2+1-3

; Explain in brief Force and Moment.
,', (b) A steel cylinder 1m in diameter and weighing 500 N is plac-d

between two cross arms which make an angle of 60” with ezch
other and are pinned at P as shown in fig 1(b). A rope attached to
the arms near their upper ends prevents them from slipping.
Assuming the floor to be smooth, determine the tension in the

A »

rope. Neglect the weight of the arms. <+6

1
|
\
Smooth Floor !
77 |

2(a) What are the equafions of equilibrium in 2D and 3D? Explain in brief

" two and three force principle with regard to equilibrium. 1+1+1+1
(b) Analyze the truss given in fig 2(b) using method of joint. 12

-

Contd. ...
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4.

(2)
1 f - « & & e ;
T TN T~
DN
A BNV R
- ;’i |
!' u'r.N KN u'm.' l
r H
i
{

i Fig2 (®)

3

Cxplain with neat sketches how a force can be resolved into force

and a couple.

4

Draw Shear force diagram, bending moment diagram of the

following beam.

4 KN/m

5

/\/"\/"\

20KN

s

Fig. 3(b)

el p—2 T

\

..C)}

77

12

Find the moment of inertia of the composite section as shown in

figure about centroidal axes. All dimensions are in mm.

d

_{—70

70

16

S(a)
(b)

6(a)

(b)

\

e (3)

Group-B

Explain general plane motion with neat sketches.

A stone is dropped from the top of a tower 40m height. At ti..
same instartt, another stone is thrown upward from the foot |
the tower with an initial velocity of 20 m/s. At what distan.-
from the top and after how much time the two stones Cross eac
other. Also calculate the relative velocity with which the stor:
crosses. : I
Derive tangential and normal components of velocity a
acceleration of particle moving along a curved path.

The acceleration of particle moving along a straight line is defin
by a=8-x. The particle starts from rest at t=0 and origin x=
Determine

(a) Velocity of the particle when x=10m.

(b) The position of the particle when velocity becomes zero.

(c) Velocity of a particle when acceleration becomes zero.

P
)
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(4)

s(a) What do you mean by general plane motion of the rigid body?
Iilustrate with example. ) 6
ib)~The bob of a 6rn pendulum describes an arc of circle in a vertical
olane. If the tension in the cord is 2 times the weight of the bob

for the position shown, find the velocity and acceleration of the

hob in that position. 10
_ 1
¥
'T’: ?‘ﬁ\u/s

T tey-ue

»ﬁ% A ho: (s
> . L. ¢ T= 2y,
7(a) MTtite the expression for kinetic energy in translation, rotation

./~ and plane motion of a rigid body. Ve u(;—lﬂ T e r

(b) A chord is wrapped around a homogeneous disk of radius 0.5mM
and mass 20kg. If the chord is pulled upward with a force T of

L7

magnitude 250N, determine: A A2 10
(i  The acceleration of the centre of disk.. T 5
(iiy The angulér acceleration of the disk.. &
T Ln MY R
A q"(Q y_, An A k “

c)/ g’}g

it

PURBRANCHAL UNIVERSITY

‘ 2016
B.E. (Computer/E. & C./Electrical)/Second Semester/ Final
Time: 03:00 hrs. Full Marks: £0/Pess Mo’ 20 20

BEG158CI: Applied Machanics (New Cource)

: &Véﬁne couple. Prove that couple is a free vector. Thrze pair

Candidates are required to give their ansivers 17 their 0wm words ==
as practicable.

All questions carry equal marks. The marls allcted for each sub-cueston
is specified along its side.
Answer FIVE questions selecting at least TWO from ench GROTE,
| Group-A
1{a) Define Particle and rigid body. What do vou mean v Stans
E/equilibn’um condition of a bodvy? Write the equilibrium =ecuarticn
in 2D and 3D.

mn

~ couples are acted on the trangular block as shown in fgure

below. Determine the single resultant couple. a1e
y
\
| a0 N tsoN
D(e%e)

, |
el
N \ 100 N
100 N
S 0\\ C[“\,Gm;
¥ \A m

A
oY 4m
Z
i ﬂg) State and prove parallel axis theorem for moment of inertia. G

Couvtd. ...
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Locate the centreid of the given curve: 10

l

~— 10 cm—

o uniform ladder of weight 250 N and length 5 m is placed
azeinst a verucal wall in a position where its inclination. to
borizonial is 60° A man weighing 800 N climbs the ladder. If the

s
~geflicient of friction for all surfaces = 0.2; at what position along
' 2+4

a .adder will he induce slippage.
.0} Determine the member forces in each members of the given
10

/ truss
70 KN

A

|
<)

(3} Derive an expression for the total pressure on an inclined'
imimersed surface.

(b) Draw SFD and BMD for the beam shown.

(2)

1SS/

28 lerfuy i
L

1 ' N T 3 L
a1 = 1 C) g
Group-B

rojectile is fired with an initial velocity of 240 m/s at a .

S(@) Ap
@/I: located 600m above a gun G and at a horizontal distan

3600 m. Neglecting air resistance, determine the value of :

angle B.
u=240mis T M
s,
/ Iaoo
8
! ¥

(b) For a pulley system as shown in figure, calculate the velocity
acceleration of the block C. If the velocity and acceleratior

the blocks A and B are 4 m/s (l), 2 m/s? (}). 6 m/s (]} «

m/s?() respectively.

Scanned with CamScanner



p—
4)
o A particle is projected~ at an a-nglc of 309 with an initial velocity
of 61m/sec as shown in fig. Find the sloping distance covered by

the projectile. 10

7T /577

() Prove that when a particles moving under a central force
angular momentum is conserved. 6

() Two block shown in fig. start from rest the pulleys are

frictionless and having no mass. The kinetic friction between the
block ‘A’ and the inclined plane is 0.4. Determine the
acceleration of each block and tension in each cord. 10

Contd. ...

]

PURBANCHAL UNIVERSITY \

2015 i

B.E. (Computer/E. & C./Electrical)/Second Semester/ Final/ Crance/Bock |
Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32

BEG158CI: Applied Mechanics

Candidates are required to give their answers in their own words as fo7
as practicable.

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

Answer FIVE questions selecting at least TWO from each GROUP.
Group-A

1(a) Explain free body diagram with an example and also explain dc’
product and cross product of vector. a+2+72

(b) A circular roller weighting 500N having a tadius of 200mm
hangs by a string AC 200mm long as shown in fig. Find the
tension in the string and the reaction of the wall. 10

A
/

— c
/
.
i 01/ \(B
\ ,
/:
~o /
/

/

2(a) Find the centre of gravity for the triangle shown in fig. below.
.
C
S l

Contd. ..
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Slay

(2)
¥ind the moment of inertia of the piane lamina shown in fig.
10

with reference to the origin '0".

- VA
/- 4 YoV

§ o5 / 7
:6__ { / / /g/////f

{
._»--.-_?X

gomm , comp
Ial 7'

"<

ob———
j_/ ‘—[fmmﬂt,

Calculate the force 'P' required to cause the block of wel
ck of weight "W, What will then be the

2000N and W2 = 1000N

ght "W\’

slide under the blo

tension in the string 'AB’ Take W1 =
and p = 0.3. 8
77 77 77 7 7 7 77 707
Contd. ...

(b)

4(a)

(b)

S(a)

Find the force in all mem

(3)
bers of the truss shown in fig. indicay,

the results in a tabular form.

f—

- - —

N

™ Am\{

f__b‘m v M

Determine total pressure force and position of centre of pressu:

Lc)\

for inclined plane surface.
A simply supported beam 6m long carry a uniformly distnbut

load (UDL) of 30KN/m over 2m of irs span as shown in fig. Dre
S.F.D. and B.M.D. Calculate the maximum banding moment. !

Qo KN/

:
R
i - —

/‘li—lm /‘, a_ny) P Bm

Group-B

Deduce the relation for tangential and normal components
acceleration when a particle is moving curvilinear.

Contd.
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LENY

{3)
-, go you mean by general plane motion of the rgig

1 af bod' 2
what X 1 e
s srate with an exampic. 5

4 5018 pulley having a radiu.s of gyration of 0.4m is connected
.to wwo cylinder as shown in fig. Assuming no axle friction
jeiermine the angular acceleration of the pulley and the
accelerationt of each cylinder. 10

o'%mf\ﬁ
|\

SO ] ot 54
AN
I
2
< S
.-_“1 - - B
I 4 G- r —
-—
. €
-
n o
¥ -
2 0 =3 =t
3 Y “ t F
£
&
S
¥
<
FA
' H
. t R
' . = \\
\ t P
- ;
I . r s
\.
L] 'S
1y
A A
.
)
v\
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—— PURBANCHAL UNIVERSITY
_ 2013
\E {Computcr/EIectromcs & Comm.)/Second Semester/ Final

;me: 03:00 hrs. Full Marks: 80/Pass Marks: 32
£G158CIL: Applied Mechanics

mdidates are required to give their answers in their oun words a

s far
: practicable. f

| questions carry equal marks. The marks allotted

cified along its side for each sub-question
spe L

gswer FIVE questions selecting at least TWO from each GROUP.

Group-A
a) Define the term 'Rigid Body'. 'Deformed Body' with suitable
example to support your answer. 2+2+2

b The weights and radii of the three cylinders piled in a
rectangular ditch as shown in fig. are as given below,

Cylinder | Weight | Radius ] ! ,Yr’:

A 80N | 100 mm Y #

) 8 #

B 100N | 200 mm / =

’ L~

C 80N | 100 mm 7 4

s

: ;

'd -

TTTTT T TS

A FA————GSomn, 4
Assuming all contact surface to be smooth determine the
reaction on cylinder C. 10
) Describe the conditions illustrating tipping and sliding of a
block with neat figure. 6
% Compute the moment of inertia of the shaded area shown in fig.
about x-x axis. 10

L u ]
5"’51, TLomng
\\
K\ Z0mr
|,
+ A
Py p—"

Contd. ...

(2)
3(a)  Define the principle of Transmissibility. Do you agree on
"couple as a free vector”. Support your answer. 144

(b) Calculate the forces in the inclined members of the truss as in
fig. below. 10

v - f‘ll\l
‘\:fnr fm”r'" f

T If"? \ | 7_?@4

S'VL
| .

Hg@u:zon -———-—L’
\

4(a) Prove that center of pressure (C.P.) is always below the C.G. of

the immersed object. S

(b) Draw S.F.D. and B.M.D. for the beam as shown in fig.

20"

Jz < o€ Nim

—Y [TTTT] hl\o"‘""
%' ooy S vl an, -J/—'L"\-.L%-’- pAp ;':'

Group-B
5(a) Define the term kinetics and kinematics. Alse describe
rectilinear, curvilinear and plane curvilinear motion of a
particle with example. 1+1+2+2+2

(b) The motion of a particle is defined by the position vector
- - —_ k] —-
v="6t+4t7 j+ rA k where r is in meter and t is 1n second. At

the instant, when t = 3sec. Find the unit position vector,
velocity and acceleration. R

6(a) Define instantaneous centre of rotation. Mustrate the location
of instantaneous centre of rotation in various case. 1+5

fj Contd. ...

-
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(b)

e

S R

S MMMWWM“ %
...-,..o-‘—-,.,’"*"...,o-.'. (3) . al
rd at an angle of 300 to the horizont

target which is 80m

s fired upwa&
on a hi
Jevel of pI‘O]E’Ctl
Calculate:

ght to which the bu

A bullet 1
from a point P
lower that the
bullet is 100m/s.

(aj The maximum hei

horizontal
ch it will strike the target

actual velocity with whi
t for the flight of the bullet neglect
10

11 and it strikes &
velocity of the

et will rise above the

(b) The
(c) The total time requlremen

the resistance due to air.
Define general plane motion. Derive the expressibn for the
kinetic energy in plane motion of a rigid body. 145
itude 180N.

with force T of magni
tion of the centre of the disk (b) the

(c) the acceleration of the
10

pulled upward
the accelera
ration of the disk

A cord is
Determine (2)
angular accele

-

cord.

O-S’M
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PURBANCHAL UNIVERSITY

2018
B. E. (Com
Tin?e'(03'0%UW/E. & C./Electrical)/Second Semester/ Final
, . Full Marks: 80 /Pass Marks: 32

B "
EG176C0: Object-Oriented Programming (New Course)

Candjda_tes are required fo give their answers in their oum words as far
as practicable.
{4’1 qU‘BSf"’OﬂS carry egual marks. The marks allotted for each sub-question
is specified along its side.
Answer EIGHT questions.
1{a) What is object orented programming? Discuss the need of ot
- orniented programming.
(b) Write 2 program to find sum of first and last element of
~  demonstrating use of new and delete operator.

8x10-80
wect
2+3

an array
5
a suitable

2(a) When will you make a function inline and why? Write
«
a3

program in c++ showing inline function.

(b) How function overioading is achicved? Write a program to

compare two integes sumbers and two single characters using
2+3

function overioading.
Is it mandatory to use constructor in a class? Expl

for having more than on¢ constructors in a class.

¢
(b) Write a program to copy content of one object into another object
of a class named *BOX" and length, breadth and height as its

6

data members.
4(%1/Mcnt1’on rules for overload 3

(b) Writcaprogramtoovcrioad

ain the need

3(a)
1+3

ing an operator.
= = pperator to compare two strings. 7

5(a) Define inheritance Explain diﬂcr(c_x}_g forms of inheritance with
their sintax. s
(b) What is function over ridding. Explain with example. 144

Describe different methods of opening a file.

6(a)
e name, roll and marks of 10 students

(b) Write a program to write th
in the file and read the name of student securing highest mark
from the file. 7

Contd. ...
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(2)
7(a) What is an exception? Why is it necessary to handle in

programming? 1+2

(6] Write a program using class template to arrange N numbers of
type int and float in descending order. 7

~8(a) How does a class accomplish data hiding? | 2
(b) Define a class to represent a bank account. Include the following
members:. 8

Data members:
(i) Name of depositor
(ii) Account number
(i) Type of Account
(iv) Balance amount in the account
Member function:
(i) To assign initial values
(i) To deposit in an account
(iii) To withdraw an amount after checking the balance
(iv) To display name and balance
Write the program to test the program.
9.  Write short notes on any TWO: 2x5=10
| ,(a) This pointer
{b) Virtual function
(c) Manipulators

3
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_—— PURBANCHAL UNIVERspry ————
2016 -
putcr/F' & C/ Electrical)/Second Semester/ Fingl

A

,03:00 rs: “ull Marks: 80 /Pass Mark

3 ~ I - (=] 32
e éﬂjpct Oriented Programming (New Course) i

Eg‘;’a» Psblare required to give their answers in ¢
e
a{‘flca

ons carty equal marks. The marks aliott d _
’ vgg? d along its side. ed for each sub-question

yesmeE EIGHT questions, 8x10=8¢
What is Object Oriented T Drogramm1ng (OOP)? Describe the basic

12
-

\\\

heir own words gs far

hiect-
haraCtBI'lStl Of ooject-oriente pre ammmg Mention any
three drawbacks of procedure oriented languages. 94040
/ Dlscuss importance and limitation of inline function. 4

i) .Deﬁne type casting with an example. Discuss constant pointer

and pointer to a constant with example. 2+3

) Cdnstruct an overloaded function equivalent to the pow (X, n)
where x can be either integer or float and n is an integer. 5]

o What are friend functions? Is it possible for a function to be
friend of two different classes? If yes, then how it is implemented

in C++. Explain with a suitable example. 1+6
! What do you mean by function overriding? Explain. 3

4/ Explain copy constructor in C++. Why is destructor function

required in class? 242

E‘V What do ‘you mean by static variable and sfatic function? Explain
with an example. 242
/D efine a class ACCOUNT that includes 10 following members:
f Dat‘a Members: Name of Depositor, Account no., Type of A/c,
Salance Amount.
Member functioris: To assign initial values, deposit amount,

' : .7
Mthdraw after checking balance to display name and balance

Contd. ...
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2)

ey,

onigrentiate beiween early and late binding. . 3
you rnean by operator overloading? Write a program to

wverioad the unary minus operator using friend function. 2+6

27 LAt oourt the operators that can't be overloaded in C++. 2

T _aweline wultiple inheritance with its syntax. Write a program to

cemonsirate the use of constructor in derived class. 2+6

1

PR

=

Virtilial ILincucn’? . 2

i what do vou wmean by exceplion Handling? Explain briefly 4

I fly.
e A N 15 4 - |

wrtis o prograza wimch asks for a file name from the keyboard, opens a
iwe valn that name for output, reads a line from the keyboard
character by chavacter and writes the line onto the file. 6

Winet is siream? Describe the Input/ Output class hierarchy in

2+3

/yite a tempie function to find the maximum number from a
remplate array of size N, S

Scanned with CamScanner
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8. E. (Civil/Computer/Electronics & Comm.)/Second Senmester/ Chanee/ Borl :

me & : - - l
‘ [ime: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

g BEG176C0O: Object-Orxiented Programming J

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

{ill questions cary equal marks. The marks allotted for each sub-question
is specified along its side.

Ansgvrer EIGHT questions. 83»10=80

‘1/(,26 How are data and functiens organized in an COP approach? List
the applications of QOP. S

) What is a class? How does it accomplish data hiding? 53

,2 a] What is inline function? What are the advantages of using inline

- function? 4

{ WAP to find the volume of cube, sphere and cylinder ising

function overleading. « 6

Explain different types of constructors with syntax. 4

(b) Write an OOP to show that = friend function can access

members of two classes. 6

y)/ "What is operator overloading? Write the rules of overloading
unary and binary operators.

=

-o-

(b) Write an OOP to add two complex numbers using passing

objects as arguments. 6
5(a) What are multiple and multilevel inheritance? Write an OOF to
implement multilevel inheritance. 2106

(b} How are static members declared in C++7? 2

What is virtual function? Explain how ruin time polymorphism is
9
2+5

achieved using a program.

NVersion? 2

(b) What are the possible types of data co l
Contd, ...
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What is a e mode? Describe & various file mwoac oplicns

. ¢ b -,2
available. | 1+

WAP to read a text {rom the file named "hello.txt" to the file

named "test.txt". 6

What is an exception? How is an exception handled in C++?

Give example. 5
Write the function template to swap the numbers. 5
Write short notes on any FOUR: ~ 4x2.5=10

() this Pointer
{b) Namespace
{c) Default arguments

(9) Benefits of inheritance

(e) Generic programming

i
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a 4=+~ . PURBANCHAL UNIVERSITY

L= 2016
B. E. ff‘ompulcr/E & C./Electrical)/Second Seme sster / Final/ Chanee/ Back
rime: 03:00 hrs. Full Marks: 80 /Pass Marka: 32

3EGI76C0 Object- Orlentcd Prog‘ramming

randidates are required to give their answers in therr own wonds as far
:s practicable.

W que§rions carry equal marks. The marks allotted for each subquestion
¢ specified along its side.

inswer EIGHT questions.

(a) What is object-oriented programming? What are its important
~ features? 6

(E;]/Mention the purpose of dot operator and scope resolution
-~ operator. 4

ta) Define function overloading. Write a program to overload a
function "sum" which calculates sum of squares of the inputs if
two inputs are provided and sum of cubes of the inputs if three

inputs are provided. 2+5
b} What is an inline function? What are its restrictions? 3
2-~What is a friend function? What are its characteristics? 4

b} Write an object-oriented program to add two complex numbers
using friend function. 6
H/Deﬁne constructor and explain its types. 4
5) Write a program to define a class "string”. Using constructor,
initialize two string objects with given strings and write necessary
functions to concatenate and display the strings. 6

) What are the.rules of overloading unary and binary operators?
Give proper syntax. 4
Write an OOP to overload "==" operator to determine the equality
of two fractional numbers. (Fractional numbers must be in terms

of numerator and denominator). 6
Define multiple and multilevel inheritance with syntax. 4
Contd. ...

)

PURDANCIAL (GDTRRETTY
ey :
151 (Civil Computer [ Vlectronion & Cov oo o Cernenterf Hack f
Time: 03:00 hres. Pl Marks: %0 [Paas Marbes 32

BEG176CO: Object. -Orlented Programming C4+¢ |

Candidates are required to give their ansguers in thewr oum word=s as far
as practicable,

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

Angwar FIGHT questions. (.’:-'-‘
- .

Yoy What are the chorocteredie ot rhject NIl enere T
. Lxplain. ' N>
{L) Juostify the need of scope reaolution operator for acoeecing globa!

variables. 5
Mar oWt §r the dilicienan petween biine foctina emnd D
"r/‘ "y i ey TR at n Ime oo
v fun Sen? Write an jatocive UTOER AT Wil AT ATITZ G ITLGT U2
find maximum value of two numbeis. ,E(/ e

(b) Write a program to print sum of all squares between 1 and X
Where N is number entered from keyboard i.e.

144494 ... + (N*N) 5

What is the difference between structure and classes in C++?
Give example, 5

(b) Write a propram to add two vectors. Use concept of class and
objects. 5

4(a)~- What is the importance of operator overloading? List out
operators that cannot be overloaded. @ \/3+‘2

H‘;@-\,(})./Wﬁte a program to convert angle in depree to angle in radian

where,

Angle in mdlan = Angle in degrec * I'l/180.0. Use conversion
routing in sonrce class 5

Contd, | .
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vi_dh® Base e cenad dhasas o coae a base class

]

(SRR T & AU My woic Wene o progod to use

w5 DT aRRapuRiing ehjccts, 23
! \".‘
A e virtual classes? Explain the peead of virtual classes
LY Fv3317718 - N -
winde building class hizrarchy. /D_\l 2+3
/

[P ] 1 8 L - Np— = S - / . > i~
Aab o What ace constiuctor and destucter? Write a syntax of implicit

and explicit cal! of parameterized constructor with example. \_5/

o) sisunguish between eariy binding and late binding. O \/

4xH

7
o

.

- " T
Jerrect 2o edcor m following n-x,g""* ard poade missing

R : ~

VIS 4
AVT at ) -
al. read (;
ad, show Q]

NY7Z a2 = 10;
:\)

a2. show {};
;

caplain how virtual function differs from pure virtual function.

—
Wrire down rule ofvnt'ml fanclions. 2

Create class student o store name and rell of n students into a
iile, Write a progréan 10 search data of particular student in a file
aceording to roll asked by user. 10
Wiat are If_lnpla[LS) Explain different types of Lcmplate with
i0

5x2=10

m; iun ple.

i meL short notes on:

l, pownters u

(@
. {c}pkeeption Handhn%@

. .;’,a:nipulutors .
"\.1‘ ‘ (@

R e / (g j

(b} STL
dﬁi),?ﬁ'tctmn overloading @

-

(2)
ith data members "width" and "height”
classes "rectangle” and "triangle” wi,
the necessary values and to calculate
* height and Area of Triangc

{b) Create a class’ 'shape” wi
< From this class, derive the

member functions to input
the area. (Area of Rectangle = width

= 71)-* height * width. Include necessary derivations and membe:

functions to display the calculated areas. 6

7(a) What is a virtual function? How does it support run-time

polymorphism? Explain with an example. . 7
(b) Explain "this" pointer. 3
8(a) Mention the use of width() and fill { ) with examples. -

(b) Write a program to enter the name and salary for a number ¢
employees, store them all in a file, and finally search and displa:
the salary of the particular employee whose name is entered fo

6]

searching.

9(a) Define template. Write a program using class template to swa;
two sets of numbers (one integer set and another floating-poin

set). ‘ 1+€

{b) What is exceptional handling mechanism in C++?

10, Write short notes on any FOUR: 4x2.5=1

—

(a) Destructors

(b) New and delete operators

(c) Static data member

(d) Namespace

(e) Private and public derivation

() Type conversion

]
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_—"_  PURBANCHAL UNIVERSITY

2009
. (civi JComputer /Electronics & Comm.)/Second
:c_ 03:00 hrs. Full Marks: 80 /Pass Marks: 32

;éi76c0: objggt—O:ientcd Programming C++

_gidates are required to give their answers in their own words as far
'practiqable.

estions carry equal marks. The marks allotted for each sub- i
spgcffied along its side. question

swer EIGHT questions.

) What is object oriented programming? Explain briefly the different
characteristics of OOP.

2+6
;) What js reference variable? et 0 PrEvioucly defined
. %vf![%“::i C%if\r%? -xtm AalYi = veou able _name; 2
) Explain inline function with its demerit. 4

b) Write a program to find the volume of cube, cuboeid and sphere
showing fuintion overloading.

6
What is class? How is it declared? 2
Writc a program to imple'ment the use of "this" operator. 4
prlain the importance of friend function with example. 4

:) Write a program to illustrate of passing object as function
argument. 6

b) Differentiate between run time polymorphism and compile time
polymorphism. |

4
a) Explain briefly about constructor and destructor. Explain
-’ different types of constructor with suitable example. 3+5
b) What is abstract base class? | 2
@) What is operator overloading? Write a prégram for conversion
from class type to basic type. 6

® What are the different types of inheritance? 4
Contd. ...-

PURBANCHAL UNIVERSITY
2013 7
B.E. (Cgmputcr/'alectronics & Comm.)/Second Semester [ Final 3o |
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG176CO: Object-Oriented Programming

- = b4
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 EIGHT questions.

1(a) Discuss the need of object oriénted programming? In Whﬂ.t way
procedural programming s different from object oriented
programming? 2+3

(b) Write a program in C++ for student registration in which the
student is required to enter his/her name, 2g€ and address. The
entries should be displayed on screen. S
2(a) Dges C++ allow you to call funct&it&!ﬂr}%hott ds&ccgiria%lcgfwuw
arguments? :EUVSWU' ‘c;ﬁdocézi:%ﬂ%n%L ma.{dnwfd 5.:1,3\.' vwenid ok ){U"‘C“L‘"’\
\yﬁte a programi {6 calculate the area of circle, rectangle and
triangle using inline function.

; Area of circle= nr?
Area of rectangle=length x breadth
Area of triangle = 1/2 x base x height 1+5
(b) Define function overleading? Describe the importance of function
overloading. a

3(a) What are the advantage and disadvantage of friend functions? 4

W\Vﬁte a program to add two time object in format (yy:mm:dd),
initializing values to the objects and passing object as the
argument. The result should display in time format. 6

@Deﬁne is constructor? Make a class program to illustrate th
7 following types of constructor.

1+(
{a) Default constructor
(b) Parameterized Constructor
(c) Copy constructor
Contd.
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(2) P
{b) What is data conversion? Write a program to overload -‘ operator.
1+2
5(a) What is difference between multiple inheritance and multilevel
inheritance? 3
(b) Crzate a class called info with member data to store name, age,
and address of a person. Create another class called academic
.:fo with member data to represent highest academic degree
gained. From these two classes, derive a class called employee
which in addition to above attributes contains other attributes

professional status. Use member functions to read and print all
the attributes of an employee. 7
6laj What is file pointer? Describe its type with their function?  1+3
[b}_, Write a program to enter the name, reg no, and grade of 10

—"  students and stere them in file. Read and display the contents of
file. 6

’la)  What is abstract class? How they are useful. 2+2
(b) Define virtual function. Distinguish between early binding and
late binding. 2+4

(a) What do you understand by generic programming? Write a
prozraun for function template to display the integer numbers,

floating point numbers, and characters. S

b) Make a small program to illustrate the working of try, throw, and
5

2x5=10

catch mechanism.

Write short note on any TWO:

(a) Inheritance

(b) Namespace '

(c) - Static data member and member function

Ana
Ceaal

(2)

7(a) Create a class student that stores name (a string) and rq)
(type int). From this class derive a class marks that adds g
(type float), sub2 (type float) that stores the marks for
subjects. Then from the class marks derive a class record wy
adds semester type (type int) and average (type float),
average is the average marks of the subl and sub2 define

class marks.

(b) Define namespace with its syntax.

S v o SRR b
AR

8(a) What is inheritance? Write a program to implement hierarc
inheritance.
(b) What is virtual function?

9(5] What is stream? Write down the method of opening the dacf &

(b) Write a program to create a file "stud.txt" in which the fol

operations are performed:
(i) Add a new student record(should contain id, =f

semester, address) in the file.
(i)  Modify the details of a student whose name is "XYZ".

(iii) Display the contents of file.

10(a) Explain function template and class template with their sig

_ (b) Explain the exceptional handling model of C++ with ¥}
" " constructs supported by it.

A
A~
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PURBANCHAL UNIVERSITY
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B. E. (Computer/E. & C./ Electrical)/Secon

Time: 03:00 hrs. Fu
BEG171CO: Digital Logic (New Course)
give their answers in their own words as far

d Semester/Final
11 Marks: 80 /Pass Marks: 32

e —

Candidates are required to

as practicable.
All questions carry equal marks. The marks allotted for each sub-question
is specified along its side. :
Answer FIVE questions. 5x16=80
Ya) Explain about the importance of digital system. S
(bl Convert (3FB BE) 16—(?)10 3
(g) Usmg 2's complcment find (10011)2-(1011)2. 3
of

{d). Express the Boolean function F = AB + ACin to the product

max terms.
2(a) Explain about full adder with design procedure.

Lbj Design the function F(X,Y, Z) Z(O gl 3) using only NAND gates

T ’n‘a

(c) Design the BCD adder _91r__qu1t
3(a) Describe about the decoder with diagram.
(/b) Why NAND and NOR gates are called universal gate? Explain
with logic diagram.
4(a) Implement the Boolean function F(A,B ,C)=2(2,4,5,6) with MUX.

L O~ O W

?b) Explain in detail about the JK flip flop.
(c) Draw the circuit 4 bit up down counter..
5(a) Draw the circuit 4 bit serjal in parallel out shift register.
(b) Differentiate between combinational and sequential logic circuit.

A H 0O ® A H X

(c) Explain about status register.

6.  Write short notes on any FOUR: : 4x4=16
(a) DTL NAND gate (b) PLA
(c) Subtractor (d) Memory unit
(€) CMOS |

]
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- computer/B- & C./Electrical)/Second Semester/ Fing;

" 53:00 hs. . Full Marks: 80
1O Digital Logic (New Course)

| i ——

idates are required to give their answers in the

/Pass Marks: 37

—_
' own words as far

estions carty eqz{al marks. The marks allotted for each sub-questio
~cified along its side. qu n

y TT‘."E : : Q‘“‘" ,“"
129 FIVE questions 5x16=80

What is digital system? What is the significance of binary
number in digital system. Explain,

1+3

"state and prove De-Morgans theorem. 4
_Obtain the minimal expression for fABC)=Im(1, 2, 4, 6, 7) and D
implement it using universal. ¥

_Mhat is Boolean algebra? List the basic identities of Boolean

algebra. 1+3

_What are logic gates? Explain various logic gates with their logic
symbol and truth table and their mathematical interpretation. 8

| Encode the decimal number 46 to BCD, Excess-3 and Gray code. 3 O

| -Eonvert (623.77)s to decimal, binary and hexadecimal. 5

| What is sequential logic circuit? Design a Full adders with :Zg
half adders and an QR gate.

} DGSign.a 4-bit BCD to Excess-3 code converter. - 8

| What is Multiplexer? Design 8x1 multiplexer using 4xl

: 3+4
multiplexer.

i ' 3
) What is programmable logic array (PLA)? Explagl. . o
)} What is Flip-flop? Explain the working of basic flip flop circuit

: 6
with the help of logic diagram and truth table.

_ . hich will count in S
! Design a counter using T flip flop WHiC 6 O

0,1,3,7,6,4,0 sequence. o _
t ot BN Ao BN ) . . Of senal in senal out
% What is shift register? Explain the working 145

shift register. 2

o Write short note on ALU.

// : Contd. ...
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' 4
Fuslain the working mechanism of Ripple counter. ) ,
N, 3x4=1

s tes on any THREE: L ; |
Starus register (i) ECL logiC family

i Starus registes e
i3} Megnitude Comparaton (iv) Johnson count
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| BEG171CO: Digital Logic

Candidates are required to give
as practicable.

All questions carry equal marks.

is specified along its side.

LA

PURBANCHAL UNIVERSITY R

suter /. & C.[/Electrical 3 Y .
! 'E. % C./Electrical) /Second Semester/ Final/ Chance/ Back |

2015

Full Marks: &0 /Pass Marks: 32

their answers in their own words as far

The marks allotied for e '
e cs allotted for each sub-question

Answer FIVE guestions. 5x16=80
/O 1(a}~ Convert (110101 1.0101011); into decimal, octal and
hexadecimal. — -
; 2 ’ ‘
\(9/ Convert (29)10 into excess-3 code. -~ 2
Mabtract {110 10)3_5_1:om (1011)2 using complement. 4.
O Wrove that J - .
) XYy (X +Y)=0.
\b

\/(i»,x/e- V& Z=XYZ+XYZ + XY'Z + XYZ.

A2
a binary parallel adder and why is a look ah'_és%’/cam

y/

2(a) /" What is 7
generator used? 3

/
(b) Design a circuit that compares two 4-bit numbers A and B. The

circuit has three outputs: x to show A>B, Y to show A<B and Z

-~

is to show A=B else all remain O. 7

(c). /D_’:eﬁne multiplexer

/ ci

and demultiplexer circuit.
4it diagram and block diagram of 16:1

Draw the logic

multiplexer and 1:16

Aemultiplexer 10gic circuit. 1+5
Design BCD to sevenl segment decoder. § 6.

(b) A '\g/hat do you mean by an encoder? Describe working of octal-to
= ]_')_ulf_lﬂ encoder with logic diagram and truth-table. 1+6
(c) Describe about Elgdg@p}g_n_@,@g__liggi_g_ A_ggyﬂ,ﬁ) with block

diagram.

3
Contd. ...

Scanned with CamScanner



Ha)

(b)

5(a)

(L)

(©)
6.

(b)
(©)

(d)

2
A sequential circuit has two ﬂ\p flops (A and B)

. two mputs (X
and Y), and an output(Z

). The fQlip-flop input function and circuil
output funciion are as follows:

Ja=XB+ YB,Ka=XVB
Jn= XA, Ke=XY +A
7 =XYA+ XVB

Obtain the logic diagram, state-table and smu -diagram. 9

Define a shift register and describe bidirc‘(:tlonal__§_11_1j_t__r¢:gi§t_gg

with parallel load by the help of logic diagram. 7

Design mod-3 counter and sketch the wave fo

rms for output
when clock is applied.

d+4
Describe 4-bit shifter with diagram. 6
List out the name of different logic families. 2

Simplify the following:

(eyn ng v, 7) = 2(1,3:4.6)-

\9}/{ X, Y, Z) = 1o, 2, 5, 7) and also draw their simplified logic

circuit. v

Design a full subtractor. , 6

What is advantage of octal and hexadecimal number over binary
number? 1

Are there any difference between 4-bit BCD_code code and 4-bit
excess-3_code data represent'}tlon? If Yes/No, gwe reason with
suitable example. 2

dt

ANA
AAA
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- PURBANCHAL UNIVERSITY
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: w,E & C./Electrical)/Second Semester/ Fing

Full Marks: 80 /Pass Marks: 32

uwﬁ"FIVE questions.
! Explﬂm about the use cf digital system.

M Usc ‘quick method’ for the Conversicnas:

2
[i}.(ABCD)w (?)2 (i) 333s=(?)2
@ Comcrt ) q
= [1010100)cxcessacodc P]ID
: (10101 = (s
yﬁ“'UseZ's compl-’ment method to perform-58 + (-32). 5
v <

)2 What is a logic Uan.e'> Describe ezch fundamental gates with

th table, logic symbol and logic expression. 6

a sicople eitsen

1b) What is the significance of ,\am \rcll";; map? Minimiﬁz:% X =
wovu Low g -0YY) N\Tﬂﬁ 5
ABC+BCD+ ABCD-‘— A.BC using K-map.beclean funchons

: \) State De-morgan's_thecrem. ‘N"‘jk ’5":1.‘:_‘5-"‘ e 3
g / p\é\w. ”
U’ Describe the symbols 'T' & 17
PoRing o} mintexms . NOR

3@’ What is a full adder? Implement a full subtractor using N 2(1 .
r.;, gates only.

B 6
@)’ Design a 4 bit parallel adder circuit.

o Syt
DCSlgD a 2-bit magnitude comparacr which gives high output o:;
equal numbers. '
: *f‘_Draw a 4x1 MUX and describe how it operates.

Contd. 0w
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PURBANCEAL UITLVDe Lk
D

e oy it Clhonea
B.E. (Computer/Electronics & Comm .}/ Third Sermasiar/ o
g

_ — v

[ Dema === 20)
Time: 03:00 hrs. Full Marks: 80 /Pass hatis: o2
BEG23GEC: Pigital Elecirenias
Candidates are required to give their answars in their owit Werds s Jav
as practicalle.
All questions carry equal marks. The marks ailotied for cacit sub-qussiion
is specified along its side.
Answer FIVE questiczs.,
1(2) Convert (2AC5.D))s to decimel, cctzl and binzry. 3
(b) (i) Perform the fcllowing cubstraction using 2’s cemaplemint:
(10610)2 - (10011)2. 2
(ii) Perform the following subtracticn using S’s comrtlemant:
(5250)10 - (321)10 o 2
(c) Define parity bit. \Vhy NAND gate is called a universzl gzt2? 12

{d) Simplify the Boclean func
in product of sums with minimum
the simplified function with oz
FW4 Y Z) = (1 3,7,11,18) .
DVIhXiYiZ) = X

(0,2,5)
2(a) Discuss abcut a ccm‘:inati-::=‘- o on

tion with de

—
num

mmtan

D‘\' S ——a

400 5)

logic and s2quenticl legde oivees
Implement a full adder circuit with a decoder and ~ra ©0 =< -
44

(b) Design a combinational legic cirenit tha

three bits and precuces & tinary cutput that |
of the corresponding input nu

mber.

3(a) Irﬁp‘.ement a DBoclean

Lz
Incucn

Celow nesing o cuiier

- _A—o B o L
multiplexer. F1 (A, B, C, D) = AR'C'D' + A'53'¢CD =« ARCD + N
+ ABC'D' + ARCD.

(b) Implement Boclean functicng:
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i) .
& Deaerbe JK (Iinfl att . : 1at1
o Desenbe JR flipflop with its logic diagram, characteristic tabje
1 B W IO . . . . P
clharacteristic equation and excitation table, = 7
4

i Describe state ciagram with example.

Secizn a binary counter with the following binary sequence 0, 1,

i

3,72,6,4, 5,7 and repeat.

Consruct MODO6 counter.

(c) Explain the worlipg of ripplecourter.

4{n) Explain abouta simple processer organization.

7
5
4
4

rcuit with one selection variable S and

(%) Describe an arithmetic ci
reuit generates the

n-bit data inputs A and B. The ci
four arithmetic operations in conjunction with the

following

input carry Cun. Draw the logic diagram for the first two stages.

:: Cm s O Cin""l
0D =A+B D=A+1
1D=A-1 D=A+B+1

(c) Write short notes cn any TWO:

L

(i) Shift register

(i) CMOS

i

5{a) Explain in de

O.

(b) Design a counier

(b) Explain in detail about the desizn offan arithmetic circuit of

. (d) Status Register

- {2)

(45,0 =3 0467
FZ (A, B,C) = 2(1:2’3=5)

When would you prefer to use PLA in
logic implementation?

triggering of a flipflop. Explain about T-flipflop and Jp
2+3+

stead of ROM for digs

Define
flipflop in detail.
using T-Flipilops with the fellowing ceountin

’

sequence.
001, 010, 100, 111, 101, 110, 0CO

tail about a four-bit parallel in serial out chi

register with necessary detzils including timing diagram. Assum

the initizl state of the register to be 1101.

‘processor.

Write short notes on any FCUR: &xé=]]

() Full subtractors

(b) PL_!“:E’,IQBZ&M:LAHE-}’)
(c) Ripple counter

(e) Transistor-Transistor Logic

AAA
A
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PURBANCHAL UNIVERSITY
2043
B. E. (Computer/Electronics & Comm.)/Second Semester/ Final

Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG171CO: Digital Logic

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 qucstton
is specified along its side.

.Answer FIVE questions.

J\Vhat do you mean by Binary system? Describe the significance

of this system in digital circuits. 4

(b ‘Convert the following;
(i) 20010=(?)2 binary (i) FACE16=(?)2
(iil) 101002=(?)s (iv) 27 10=(?) Gray code

‘/(Q’/' Perform the subtraction operation 21-12 in 2's complement
system. 4

4

(d) hat is binary code? Explain briefly. 4

2(a). What are universal gates” Construct 2 input XOR gate using
t/ any one universal gate.

4
_ \@/ State and verify De-Morgan's theorem. 4
. ﬁ/ .What is k-map? Solve the ‘expression F(A,B,C)= Z(O,l,3,5)+

o Z(Q,?) using k-map. 244 .

(d)/_,. What the symbols Z and Il signify? 2
3(9}’ Design any one code converter circuit. 6
(b) Differentiate multiplexer and de-multiplexer circuit. 6

I&C) Implement in hardware a 3-bit magnitude comparator having
. one output that goes HIGH when the two 3-bit numbers are

lv NAND gates. ‘ 4
equal. Use only & Contd. ...
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(2)
4(a) ~What is flip-flop? Write down excitation table, characteristics
table and state equation of J-K flip-flop. i

(b) Draw a diagram of 6-bit serial in parallel out shift register and

explain how it works. 7
>% Differentiate between register and counter. 2
5(@@) Differentiate synchronous and asynchronous systems. 2
W Design a counter wit\h the binary sequence 0,1,3,2,0. 6

y Design an arithmefic circuit with one selection variable 3 and
two n-bit data inputs A and B. The circuit generates the
following four arithmetic operations in conjunction with the
input carry C in. Draw the logic diagram for the first two stages:
8
S | Cin=0 Cw=1
0 | D=A+B D=A+l
1 D=A-1 D=A+B+1

6(a) Explain the circuit operation of RTL with necessary circuit

diagram. 6
(b) Explain the working of sifter with neat diagram. 6
4

(c) Write short note on ECL circuit.

AAA,
A
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