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01. Ans: (C)

Sol: (passive voice - verb in past participle form).

02. Ans: (C)

Sol: 'between.... to' is wrong. 'between.......and".

03. Ans: (D)

Sol: Suggestion is friendly/ smooth
Demand is unfriendly/Rough
Take is smooth
Grab is Rough

04. Ans: (C)

Sol: Let the four numbers be x, x + 2, x + 4, and
X+ 6.
=>X+X+2+X+4+X+6=36
=4x+12=36
=X=6
Therefore, the numbers are 6, 8, 10 & 12.
Therefore, the sum of their squares = 6%+
8%+ 10°+ 12°= 36 + 64 + 100 + 144 = 344,

05. Ans: (A)

Sol: We know that an ordinary year has 1 odd
day and a leap year has 2 odd days.
During this period, namely 2005, 2006,
2007, 2008, 2009, 2010.
Total number of odd days=(1+1+1+2+
1+ 1) days =7 =0 odd days.
Hence, the calendar for 2005 will serve for
the year 2011 too.

06. Ans: (D)
Sol: The solution to this problem can be obtained
only with more information like ratio of the

length of the rectangle to its breadth.

07. Ans: (B)
4 2
Sol: Amount = 7500>{1+—j
100
- [7500x 28 < 28
25 25
=8112
So, compound interest = (8112 — 7500)

=612
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08. Ans: (C)
Sol: Let their present ages be 6x and 7x
respectively. Then, their age difference = ‘x’
years

1.e. 4 =X’ years

~.Their present ages are 24 & 28
respectively

Ratio of ages after 4years =24 + 4 :28 + 4

=7:8

09. Ans: (B)

Sol: Expenditure in year 2016 (in 000") = 3800
Expenditure in year 2015 (in 000" = 3075
= Required % increase

(3800 —3075)

= x100
3075
= E = ﬁ =23.57%
30.75 1.23
10. Ans: (B)

Specialization (EE)

01. Ans: 120 (No Range)

Sol: For fan load, T oc N?; P o N?

N, oc Nsoci

ok
1 3
Poc| —
[Pok}

= 15x (8)°=P, (4)°
P, = 120 kW

02.

Sol:

03.

Sol:

04.

Sol:

05.

Sol:

Ans: (A)
o JIVAIVAl_1xd o
X, 0.1
For Pmax & = 90°
_V2 _12
=—"=—=10pu
(Qr)pmax XL 01 p
Line expecting reactive power from

receiving end. So receiving end power factor

is leading

P.f =cos tan‘l(&j

rmax

Pf, = cos tanl(ﬂj
10

=0.707lead

Ans: (B)
R; =100 Q +10% =100+ 10 Q
R, =200 Q + 10% =200 £ 20 Q
If two resistances are connected in series,
Total resistance Rt = R1+ R»
=300 130 Q

Ans: 0 (Zero)

V, = i 2V, sin(not)

n=135 NT

V04=0

Ans: (A)
Here, element cannot be resistor as V and i
are not proportional. Required element is

inductor

ACE Engineering Academy
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ForO<t<2ms

%:5x103A/sandV:15V
. — V J—
.L= E_3mH
dt
06. Ans: (C)
Sol: p,=V.D

1 0| , . 3r
= —5— —|r°sin6 —
resin@| or r-+1

zi[(r2 +1)or? —3r3(2r)}

r? (r’ +1)?

_3(r’+3)

= c/m®
e o

p, at (1%%} =3C/m®

07. Ans:?2
Sol: p=3,z=1
No. of asymptotes

=p-z[=2

08. Ans:5.7 (5.5 10 6.0)

Sol: 010V
3k

|

VO

200k

o 1k

09.

Sol:

10.

Sol:

11.

12.

Sol:

¢ Closed loop

| = Vi _VBE
® [200+1(1+p)]x10°
= 14.28uA
Ic= BIB =1.428mA, Ig = (1+B)|B
= 1.4428mA
Vo=10-3Ic=5.716V
.. Vo=5.716V

Ans: (D)

X+Y+X=XY+X=X

Ans: (A)

It is a finite duration signal extending from 0
to 4.

All finite duration signals are energy signals

but not vice-versa.

Ans: (D)

Ans: (D)

¢ Closed loop systems accuracy is very high

due to correction of any arising error.
systems  have high
bandwidth, i.e., high operating frequency

Zone.

¢ Tendency towards oscillations if feedback

is not properly utilised.

ACE Engineering Academy
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13.

Sol:

14.

Sol:

15.

Sol:

Ans: (B)

L-l{@}z [ L {f(s) ot

S

Now,

1

Ans: (C)
Given x(t) = 3 sin(2t)

Input frequency is @ = 2

4_ =1.4142 / - 45°

H(2)=
() 2+ )2

If input is the form x(t) = Asin(wet +9).
Then output is the form

y(t) = AJH(co)| sin(wot + ¢ + £H(c0))

y(t) = (3) (1.4142)sin(2t — 45°) = 4.2426
sin(2t — 45°)

Ans: 125 no range

=5

Given that |A .,
~ fadi(A,, ) =|AT
= |adi(A, ) =|A"" forn=4

< [adi(A ., ) =|A]* =5° =125

16.

Sol:

17.

18.

Sol:

19.

Ans: (A)

At normal excitation, no load condition & =
0,E=V

As load increases ‘0’ increases then

Ecosé <V = under excitation

.. Lagging pf, absorb Reactive power.

Ans: 1.8

_ KE,+KE, 500+400

He,
G 500

=1.8MJ/ MVA

base

Ans: (B)

Given

o%u
Wt

o°u o°u
-3) v + (1)W +(5)u=0

If we compare the given partial differential

equation with general partial differential
equation

2
clU DM EM Fy=q
oy OX OX

o%u

+
oxoy

2
al:+B
OX

then
wegetA=4,B=-3 andC=1

If B?>—4AC < 0 then the partial different

equation is said to be elliptic type.
Here, B?—4AC = (-3)°—4 (4) (1)=—7<0
. The given partial differential equation is

elliptic type.

Ans: 10 A

Sol: fort>0

iC = VCO
L

ACE Engineering Academy
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. = 10 sin (10%)
Peak value =10 A

20. Ans: (D)
Sol: E=-VV

=-Vo Knjez cos(nyjéy +(-De*sin (nyjéz}
4 4 4

=V, [— e? (Ej cos(—nyjéy +e?sin [—nyjéz}
4 4 4

.. Electric field intensity at (0, 1, 1) is given

21. Ans: 0.38 (Range: 0.37 to 0.39)
sol: S-[_8 (ij =32 _ 376
R \1+8(2) \1+4 85

22. Ans: (C)
Sol:

9 [ —
VvV, SCR

in

This is a non inverting integrator

23. Ans: (D)
2

Sol: oaozsi
4

2n 8

Itis a irrational number.

So, non periodic signal.

24. Ans: (C)

X3/2+y3/2
4x -y

Sol: Giventhat u=

= u(X, y) is a homogenous function with

degree n :g—l =1

N

By Euler's theorem for homogeneous
functions, we have the following result.

If u = f(x, y) is a homogeneous function
with degree 'n" in

ou ou
+V—=

x and y then

X — n.u
oX yay
. _ou ou 1
. X—+y—==U
ox oy 2
25. Ans: (B)
Sol: P(x=2)=P(x=3)
Aet et
21 3l
2et (2)(2)e
2 6
=>A=3

Px#0)=1-P(x=0)
Aet
0!

=1- =1-¢°

ACE Engineering Academy
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26. Ans: 88.29 (Range: 88 to 89)
Sol: Torque constant T, =T,

Ool, =il
=l 1, =l 1.,
I
TR, 250
Iy, 1., =1x20

as

sh,

E, =V—I,R, =250-20x05=240 A

27. Ans: (B)

Sol: SIL, =——=640MW

cl

=640 x1.3MW

=0.769

To meet this equation ke,= 0, Kee#0

E, =V-I_R, = 250 -2 405
i : o So, [1-k, =0.769
_osp_ 10 Kse = 0.408
sh, % series compensation = 40.8%
250 - 10
Ebz — IShz X NZ = IShz — IShz XSOO 28 AnS: (C)
o Lo XNy 240 1x600 Sol: Base: 50 MVA, 13.8 KV
10 10 MVA
=250 -—=3201,_ i0. ®
sh 132KV 100
=3212 -251, +1=0 i M, M;
2 2 jO. . .
G (:)7 . .
2 132kV 0.2 0.2
25+4/25° -4x32x1 15 MVA
ly,, = VLT 125KV =  =125KV
% 8 MVA 12 MVA
l,, =0.739 A or (0.0422 A is too low) ,
] 50 (13.2 ]
l,, =0.739A = —— = .
B 50 (13.2
250 Xs, = jO.le—x(—' ) = j0.457
G =———=338.290Q 15 (13.8
2 0.739
. 10x50
Resistance to be added = 338.29 — 250 TL= (1;—)2 =2.625
=88.29 Q) ' 2
X ZO.ZX[QJX(H—'SJ =1.02
! 8 13.8

ACE Engineering Academy
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2
m, = 0.2x [50] [12'5j =0.683
12 ) \13.8

29. Ans: 0.36 (Range: 0.2 to 0.5)
Sol: 1=03A M= 8005in(6—%j uH.

0 =100°= %ﬁ rad

For EDM instrument, T4 = I° ?jl\(;l

= (0.3)* x800 cos[s—n - Ej
9 9

=36 uNm.
Now, controlling torque T¢ = K6

At balance condition, T4 = T¢

36
K= Nm/degree
100 O

= 0.36uNm/degree

30. Ans: 30 Amp
2V 2x 2007

Sol: =V, =—"cosa = c0s120°
T T
Vo = - 200 volt
Po = Volo = 6000 W
I, =M:30Amp
200

31.

Sol:

32.

Sol:

Ans: (D)

Let f(z) = e’ +sin(z) _  ¢(2)

2

Then the singular point of f(z) is z =g
Here, the singular point z=§ lies in the

given region

Z—E‘:4
2

Now, we can evaluate the given integral by

using Cauchy’s integral formula

|e§f dz-j: utd) dz:znid)(n)(zo)

Z 7 )n+l n!

= §f(z)dz=icfEZZLTi”j(jl)dz
2

= j:f(z)dz:zs—n!id)'”(gJ 2;)1 (e* —cosz), .

" §f(z)dz SUIST

Ans: (A)

Giventhat f =x?i+y? j+7z°k

New, (W.D) Work done

= [fdr where f=fi+f,j+f.k &

T=Xi+yj+zk

= W.D = [ [fdx+f,dy+f,dz]
(3,6,10)

=W.D=

(0,0,0)

[x?dx + y?dy + z%dz]

ACE Engineering Academy
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33.

Sol:

3 y3 ZsJ(s,e,lo)

3 3 3
. wp=128
3
Ans: (D)

Att =0, the circuit is as shown below

10

Assume up to t = 07, the circuit is in steady
state then the equivalent circuit is

v 1Q i,
20 2Q 3 1
= c
3V I

Applying nodal analysis,

V V+3 V
+

=>— +—
2 2 1

=0

=i, (0)=i, :_73A and V (0°) = OV

At t = 0" the circuit becomes

34.

Sol:

1Q

2Q oV
Loop

3V . C

Applying kVL for the outer loop
= 3+3ix,+0=0
=ix=-1A

ixatt=0"is —1A

Ans: 14
T = Req C seC
Evaluation of Reg:

10(2

F - - —10|
®v
20i;
Loy

By KVL = 0 - 10|1 -V, = 0 =V; = —lOi]_

ov]

LV, - 20i,

Nodal = —i, —1=0

— —40i; +V; = 20|
= V=4l

=V - 101 =4l :V=l4|:>¥= R, =14

eq

S0, T = ReqC=14x1pF = 14psec

ACE Engineering Academy
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35. Ans: (A)
Sol:

Dy = & [6+2]
Dy = & [2+6]
D, = & [2+2]
— D = D*+Dy+ D,

= 8g,d, +8¢gya, +4¢a,

36. Ans: 0.43 (range 0.42 to 0.44)

Sol: @: 1
R(s) 1+Ts
6
C(s)=
(s) 1+Ts
6
Ct)=—e""
® =
Att=0,C(t)=6/T=4 =T=3/2
Att =1,
3 - EeftllT
T
3 - zx6e—tl/T
3
3 - zx6e7t12/3
3
Eze—zw
4

= t; =0.43 sec.

V=10V 5V vV,
l 5kQ 5KO
_ J_

(e,

a1y =07 _o5ma
: 10K

= Vo=5+5k.1, =5+5k.(0.5mA)=7.5V
When Vi, = 15V, ‘D1’ OFF & ‘D,” ON

5kQ

+“o—/VVV\, C‘)‘+
Dli iDZ
V=15V 5V. 1 +7 5V oV,
5kQ %H(Q
-0 T o
=510 A
> 10k 10k

= Vo=5+5k ()
=5+ 5k (IMA)
=5+5

- Vo=10V

37. Ans: 0.5 The slope of transfer characteristics
Sol: When V=10V, ‘D;’ OFF & ‘D,” ON 10-75 1 —05
15-10 2

ACE Engineering Academy
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38. Ans: (D)

Sol: Excess-3 code never depends on BCO,
where it was depends only on BCD and was
obtained by adding 3 to each BCD digit.
Hence convert (100 101 011)gco into BCD
& add 3 to each digit.

(100 101 011)gco = (453)s = (299)10
= (0101 1100 1100)ex-3

39. Ans: (A)
Sol: M e%
a‘+o
eim H 5
1+

From multiplication of ‘t’ in time domain

property

(1) - [X(o)]

ol o i d [ 2 }
e o j— >
do|l+o

el o j{ ~2(20) }

(l+ 032)2
CRARE _4jw2
(1+ coz)
40. Ans: (A)
Sol: Given (xX*D*—~2xD +2)y=8 - (1),
where D = a4
dx
Let x=¢’ (or) logx=

and xD=0,x*D*=6(6-1)

41.

Sol:

where 0 = i
dz

Put (2) in (1), we get
[6(6-1)-20+2]y=8
= (0°-30+2)y=8
=f6)y =Q ()
Where f () =6°—360+2 & Q(z) = 8
C.F:
Consider auxiliary equation f(m) =0
—=m?>-3m+2=0
=>m=1,2
.. The complementary function is
Ve = €187 + 6% = ¢y X + ¢y XP
P.I:
+ Q(2) =8=8e%"0 (. Q(z) = ke®™)
Here, f(6) = f(a) = f(0) = (0)*— 3(0) + 2
=20

.. The particular integral is

R TARRECRY

Hence, the general solution of the given
differential equation isy = yc + yp = C1ixX +

CzX2 +4

Ans: (A)

Givenf(x, y) =4x* +9y* +8x—36y + 24
=p=f=8x+8,q=f,=18y-36
andr="f,=8,s="1y,=0,t="f, =18
consider p = 0 and g = 0 for stationary
points

—=>8x+8=0&18y-36=0

ACE Engineering Academy
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=>X=-1&y=2

- (X, y) = (-1, 2) is a critical point of f(x, y)
At(x,y)=(-1,2),r=8,s=0&t=18
rt—s” = (8)(18) — (0)* = 144

and r=8>0

Here,

2 (X, y) = (-1, 2) is a local point of minima.
Hence, the minimum value of the function
f(x,y) at (-1, 2) is f(-1, 2) =-16

42. Ans: 3

T
Sol: n=2*2*
-

signal
ms

Total10divx 3
- div

1
100Hz

(" 200 it means fsignas =100 Hz)

— 10 div x3 MS€C . 100 cycles
div sec
= 3000 x107 cycles
= 3 cycles
43. Ans: (A)

Sol: P(P) = P(Q) = P(R) = P(S) = %

P = PPOPQIPRIPE)  +
P(PY)P(Q)P(RO)P(S)P(PY)P(Q®)P(RO)P(S)

_ %@{%} @ A
_ @@{1+(gj“+(gjl ......... }

44. Ans: (A)
Sol: MMF balance requires that

Or

71=Tz+§|3 ............. (1)

Since the value of flux through all three

coils is identical, V, =V, = 2V;.

ACE Engineering Academy
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45.

Sol:

46.

Sol:

47.

Sol:

Ans: 52.35 Range (50 to 55)
Without capacitor:
Total Poid = 150 kW

=125 kVAr
To make overall pf to be 0.9 lag, after

x 0.707
7

keeping capacitor

P
COS Pnew = T5—5—

P2 +Q§GW
0.9 150

J150% + Q.
Qnew= 72.65 KVAr

Now capacitor bank rating, Qc= Qoig—Qnew
=52.35kVAr

Ans: (B)
Conduction of FD each time = conduction of
each SCR

a—30=150 -«
o =90°
150-a 1 1
(i) _ °V 360 6 _~243_ 1
(iFD)rms | OL—30 i i \/§
°Y 120 2 2
Ans: (A) z

Z >0 Region - |

. E
Z <0 Region - 11

Ea

48.

Sol:

The tangential component in region | is
E, =34, +54,

The normal component in region | is
E, =24,

The tangential component of the second
region is

E, =E, =34, +54,

For free of charge

e E, =¢ E

rn,—2n rn—1n

tan@, =

2 2
E2t _ V3 +5 _ \/3—4
2n 1
-0, =tan (/34 )=80.27°
o0 = 90 — 92 = 9.730

tana, = By 2 2

E. _\/324—52 - \/ﬂ

.o, = tan™(0.343) =18.93°

=0.343

ooy =18.93°, 0 =9.73°

Ans: (D)

Select line from w, rise to 100 rad/sec.

Slope = : =M,
log ®, —log o,

—-20= 0-6
log 100 —log ®,

ACE Engineering Academy
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—=1log 100 — log », =_—260=o.3

—logw, = 0.3-2
logw, = 1.7
®, =50.11 =~ 50 rad/sec

K(1+S/20)
(1+S/50)1+S/100)

:>TFG(S)H(S):S

ogc = 100rad/sec [from figure]

PM=180° + £G(jo)H(jo)l,_

~180°+| —90° + tan Y| 22 | tan 1| Lo | _ | D
20 50 100

PM=180° + {— 90° + tan’{%} - tan’l(looj - tan’l(

50
=60°

49. Ans: (B)

k

Sol: -
(s+2)"°

G(s)H(s) =

>poles — Xzeroes
p-z

_(-2)10-0 _
10

Centroid =

-2

Angle of asymptotes =29+ DT
p-z

=18",54".........

 jo
s-plane

Oy, 18°
AN B

c0s18°= %
OA

100

100

]

50.

Sol:

=0A= B __2 =2.105

 cosl18° 0.95

Maximum value of k for stability

_product of distance from poles
product of distance from zeroes

= (2.105)%°

Ans: 54.63 (53 to 56)
From fig. by symmetry only the z-
components of the field exists along the z-

axis.

dQ = psrdr d¢

X

dQ= psrdrdd
z 2 2
cosO=—, R=+r"+z
R

Hence

_ @

2

dE, =

= coso
dne, R

_ prdrdd z
4n =h (r2 +22)'\/r2 +72

100 x10°°

x rdrddx z
47 x i ><10’9(I’2 + 22)3/2
36m

Atz=10m
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2 2rn
drd¢ Toe _(-DJT . __
— 6 = =1=D=0.5
E, =9x10 ” : ; S
=0 (12 1 100)>

Ton = DT=05m

=18mx10° f% Vo =DV;
(r +100) Vo= 0.5 x100
2
6 r Vo = 50V
=181 x10 100 m . .
= 54.63 kV/m | = % 1-e TT = 10.062 A
1-e™
51. Ans: (A) Ton
Sol: T = 1msec | :% eTTa 1l 9038 A
R =50 e -1
L=02H Aio = Imax ~Imin
Ta=%=0-04 Aip=0.125 A

o a0 = < X -.1
- o B & =07 | ISPE
m - g A\ - : 376
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52. Ans: (B)

z

(z-1)

= 2"'X(z)=

Sol: X(z)=

n

z
(@-1f
Poles of 2" X(z) are given by,
(z-1)3°*=0
z=1,z=1,z=1
i.e., ‘z= 1’ is a repeated pole of index ‘m +
1=3
Now,
Residue of 2" X(z) at repeated pole ‘z=a’
ofindex ‘m+ 1’

_ 1 - dm m+l_n-1
= lim dZm(z—a) 2"*X(z)

~. Residue of z"* X(z) at repeated pole ‘z =

2 n
1’ of index ‘3’ = l lim —2(2—1)3 z 3
2! 251 dz (z-1)
2
R :E I|m _22n
2 -1 (z

R =Liim n(n-1)z"?

2 721
1
R :En(n —1)u(n)

Now, By Residue method,
ZY{X(2)} = Sum of all the residues of z™
X(2)

AR

53. Ans: 87.6 (Range: 86 to 89)
Sol: Ps=P,=1.0

Py, = >E<—V =(EV)Yeq =20(1.2x1.0)=2.4
L

8, =sin ‘{i]
PM1

=sin ‘{%}ele.deg ree = 24.62°

)

O(rad) —

8, X —— =0.429
180

Fault: P, =0,P, =0

§,, =180°—sin ‘{iJ
P,

P, =P

m3 my

5, :180°—sin‘1(£j
24

=180° — 24.62°= 155.38°

Bracy = O X = 2.711
180

5, =cos™
P

ms

l:PS(Sm ~8,)+P,, cosam}

1.0(3,, —8,)+2.4c0s3,,
24

8. = cos‘l[

5 - COS_1[1.0(2.711 ~0.429)+ 2.4 cos(155.38)}
- 2.4

} ele.deg ree

= 87.6°
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54. Ans: (A)

Sol: tu(t)<—>si2

55. Ans: (D)
Sol: — (HL) = 1000H
— (A) = 45H
— (B) = 96H
— (HL) = 1000H pushed to top of stack

— (A) = 45H = 0100 0101

(B) = 96H = 1001 0110

(A) = DBH = 1101 1011
CY=0,P=0,AC=0,2=0,S=1

—> (HL) = 1000H-1= OFFFH

— (TOS) = 1000H popped into DE pair

(DE) = 1000H
—Decimal Adjust Accumulator After
Addition

(A) = DBH = 1101 1011

+ 66H = 0110 0110
(A) = 41H = 0100 0001
CY=1, P=1, AC=1, Z=0, S=0

— Double Add HL to DE

(HL) = OFFFH
(DE) = 1000H
(HL) = 1FFFH

— (flag register) = 00x1 x1x0 = 0001 0100
= 04H
(HL) = 1FFFH & (PSW) = 4114H
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