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Offline GATE Mock-1 - Solutions

General Aptitude (GA)

One Mark Questions:

01.

Sol:

02.

03.

04.

Sol:

Ans: (D)

When you read the sentence, you might have
anticipated that a word like patiently could be
used in the blank. Patiently does not
appear as an answer choice, but there is one
choice that is close to that meaning:
calmly, in other words, none has a meaning
that is appropriate in the context of  the

sentence.

Ans: (A)

Ans: (B)

see through: Realization of truth verification
of something.

A Look at : conformation

C Attend to : taking care

Ans: (D)

The sequence is a combination of two series;
(D: 19, 38, 114, (----) and (II): 2,3, 4

The pattern followed in (I) is x 2, x 3, .......

.. Missing number = 114 x 4 =456

05. Ans: (B)
Sol: log,,5+1log,,(5x +1) =log,,(x +5) +1
log,, 5+log,,(5x +1) =log,,(x +5) +log,, 10
log,,(5(5x +1) =log,,(10(x +5))
5(5x+1) = 10(x+5)
25x+5 = 10x+50
15x =45

x=3
One Mark Questions:
06. Ans: (D)

Sol: Candidate can select 5 questions in any one of

the following ways.

Part A Part B Part C
(1) 2 1 2
(i1) 2 2 1
(iii) 3 1 1

In case (i), the number of ways of selecting
5 questions are 4C; x 3C; x 3C, = 54

In case (ii), the number of ways of selecting
5 questions are 4C, x 3C, x 3C; = 54

In case (iii), the number of ways of selecting
5 questions are 4C3 x 3C; x 3C; =36

.. Total number of ways =54 + 54 + 36 = 144
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07. Ans: (D) 10. Ans: (A)
Sol: From the given data, the following diagram is Sol: The percentage increase in the amount
formed. invested in raw materials as compared to the
N 25m B previous year, for different years are:
For 1996 = M %100 |% =87.5%
. 120
80my H75m - _ -
For 1997 = MXIOO % =66.67%
| 225 ]
A .
For 1998 there is a decrease.
For 1999 = % x100 (% =59.09%

For 2000 there is a decrease

.. There is maximum percentage increase in
Deepa started from A, moved 75m upto B, 1996

turned left and walked 25m upto C. She then
turned left again and moved 80m upto D. Specific section (EE)
Turning to the right at an angle of 45°, she

was finally moving in the direction DE (i.e)

One Mark Questions:
south-west.
Hence, the answer is (D). 01. Ans: 7958 Hz (range 7950 to 7960)
Sol: For a series RLC, Vi is maximum when
08. Ans: (B
(B) (o
09. Ans: (D) 1— R°C
Sol: (Dawan + Rohith + Kohli + Dhoni + Rayudu) 2L
make =39 x 5= 195 runs L

f =
* onJLC

With respect to scoring runs

Dhoni = Rayudu + 7 - 1
2113/0.04%0.01x10°
Dawan = Rayudu + 9
Rohith = Dhoni + Rayudu =7957.7 Hz
Rohith + Kohli = 110 £ = 7957.7
: . . 625%x0.01x10°°
= Dawan, Dhoni, Rayudu, Rohith and Kohli 1- 520,08

scored 32, 30, 23, 53 and 57 runs respectively. — 7958 Hz
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Ans: (B)
Given Vo=4.0V & Vi=4.0V
e [ A
= n °
v VI# % KO Vo = 4.0V
= = J?_
We know, Vo= A V4
=A(V:=-V)
=A(V:-0)[-V_=0V]

03.

Sol:

04.

Sol:

4=A|4x 1S
1K + 1M

IK+1IM 1001K
=A= =
1K 1K
A=1001V/V
Ans: (C)

Output is more sensitive to feedback path
parameter changes than the forward path

parameter changes.

Ans: (B)
P=EVGin(,-5,)
X

e., power flows from high load angle to
lower load angle.
Here 8 = tan '(X/R)
d of transmission line is greater than o of load
so the real power flows from leading voltage

terminal to lagging voltage terminal.

0s.

Sol:

06.

Sol:

07.

Sol:

08.

Sol:

Ans: (A)
Rank 2 means |A| =

Sp@H+10-1D)=0

= u3 =1
p=1
Ans: (A)
For series RLC transient current to be
oscillatory
g<1

R/C
—. =<1
2 VL

Ans: (B)
Energy density in an electrostatic field is
than  that in

considerably  smaller

electromagnetic field.

Ans: 346.41V [345 to 347]

3
VLfL(Zig—zag) = Evph

Viiw = NE) Vin
VL—L(zg) _ ﬁ
VL—L(Y) 2

2
Vivy) = ==X VL—L(zg)

3
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09.

Sol:

10.

Sol:

EE-GATE-19

2
= —x300
3
=346.41V
Ans: 9
T=Re C
R¢q can be find out by exciting the circuit with
1A source
50 A 5Q
+ +
v, 10sv,  v(1)ia
v
Req= —
T
V=V -5
Apply KCL at A
V., (V,-4V,
=2+ >2—=x
10 5
| = V. 3V,
10 5
_ =5V,
10
Vi=—
V=V, +5
L V=2+5=3V
Reg=3

5. 1= 3x3 =9sec

Ans: (C)

/Zy}uctor

L4,
Region outside y<2
The conductor

y>2

y=2

11.

Sol:

12.

Sol:

13.

Sol:

~.D =204, nC/m’

Ans: —40
f(x) = (x —2) (x-3) (x-6)
f(0)=(-2) (-3) (-6)

=-36
f(4)=2x1x-2
=—4
S f(0)+ f(4)=-36—-4
=-40
Ans: (C)

RST n is software interrupt instruction whose
operation is same as unconditional CALL

operation.

Ans: (A)

50 100

Complex power delivered by source V; is

:VJT
400410\/';,\/2 =8x10° £ -30°
5+ ;10
. 8000£-30°,_ .
V,-V,) =" """ (5-jl0
Vi=V,) 400410( j10)

(V,=V,)" =20(5-jl0)£ —40°
By apply conjugate on both sides than
V-V, =20(5+j10) £40°
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400.£10°-V, = 20(5+j10).£40°

400.£10°-V, =—51.95+j217.48

V) = 394+j69.5 — (-51.95+j217.48)
= 445.95 - 148

Vo =470 /-18.4°

14. Ans: (O)
Sol: Now, f'(x) =2ax, x < 1
=2x+ax>1
Consider f'(17) = f/(17)
( - since f(x) is differentiable at x = 1)
2a=at+t2=a=2

ax’+1 ,x<1

Consider f(x)=
x’ +ax+b, x>1

(1) =f(1") (- f(x) is continuous at x = 1)
=at+l=1+a+b

S b=0

15. Ans: 80 (Range 79 to 81)
Sol: Given dat: - Pj, = 10 kW
s=0.05
Stator losses = 1 kW
Mechanical losses = 550 W
rotor input=10k -1k =9 kW
rotor output = [1 — s] rotor i/p
=[1-0.05] x 9 k=8.55kW
Gross mechanical output = 8.55 k — 0.55 k
=8 kW
Efficiency n% = %x 100

m

— 8k 100=280%
10k

16.

Sol:

18.

Sol:

Ans: -(B)

1 2
A:

o 3
CE|A-Al=0

>A-1DA+2)=0=>A1r=1,-2
If A is eigen value of A, then A" is eigen value

of AL,

. The eigen values of A" are ey

!
Ans: (B)
K =304, mA/m; a,=4a,
= l—= . 1, .. . A
H=—-Kxa, =—30a,xa,  =—-15a mA/m
2 2 Y
Ans: (B)
0.1Q

= 100

0.2Q

By super position principle i =1i; +ij;
Current i;: 520° source acting alone

0.1Q iy

520° 250
= 10

J10

—j10 +j10 =0 Q (short circuit)
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0.1 i ' V1=h11 |1+h12V2
540° n=30 lb=hy I +hp Vs
neglected
. vV, 2
From Fig. LV,=0, h,=-1 _20_ 20
10 I, 10
Current iy;: 52180° source acting alone h = , 2 0.2
T T T4 Y
I 10
0.1Q i )
From Fig. II,
250
\Y/ V
A —— j10 h12 =1 =—L ,V1:10 h]z
Vyl,,, 10
5/180° i10 1
For reciprocal NW = hj, = —hy;

19.

Sol:

20.

Sol:

21.

Sol:

By current division rule at node A

i, :54180°x%
=2j/180°
=_2j
=i =5-2)
Ans: (B)
E=444K,Kq¢ £T
Eoxcfoc N

NT by 10% So E, also Increases by 10%
Isc is independent of speed. So Is¢c remains

constant.

Ans: (C)

Poynting vector wattmeter is works on the
principle of Hall-effect. This wattmeter used
for measuring the power loss density at the

surface of a magnetic material.

Ans: 2

Consider the h-parameters:

22.

Sol:

23.

Sol:

V]ZZV

Ans: (A)

Output power Py = VI,
Armature copper loss = I’R,
Input power P; = VI, + IR, + P,

Pout — VI a

Efficiency n = = — 8%
< P, VI, +I'R, +P,

For 1 to be maximum ;Tn =

V(VI, + IZR,+P.) — VI,(V+2L.R,) =0

PC
R

a

.=

Ans: 231.7 ( Range 230 to 233)

When duty cycle less than 30% it acts as buck
converter

S Vo=a Vi

= V= 3 =116.7V
0.3

.. Blocking voltage of the switch element is
=116.7+115V
~ 232
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24. Ans:3
Sol: 6F
—
Cums 3;\ w Lo
[l T

Ceq = [(Ceq+3)|[+6F+3F] || 6F
(c,, +3)6

Ceq=
! Cey +9

+3

9C,, +45 ‘
_C+9 '
“”9C,, +45

+6
Ce +9

C

_(oc,, +45)6(oC,, +45)6
" 15C,+99  3(5C,, +33)

5C2, +33Ceq— 18Ceqg — 90 =0
5C2 +15C,, ~80=0
2

C2 +3C, -18=0

(Ceq+6) (C-3) =0

C=3F
25. Ans: (B)
Sol: 1= kVA x cos ¢
kVA xcosdp+ W, + W,
Wi =60W
Wy o IP
o 000
400

2
W, :(%) x21.6 = 60W

Wi+ We, =120 W

3
von=— 10 XL 160-97.08%
4x10° x1+120

Two Marks Questions:

26. Ans: 21

Sol: % = (1) (1-143)(1)(4-2+5)(1) =21

27. Ans: 3.13 (Range: 2 to 4)
Sol: V,=200£0°
Power absorbed by 10Q = > x 10
= (12)’x10 = 1440 W
1440=V,I cosd, (po-angle between V, and I)

1440
costh, = =0.6
%= X2

b2 =53.13

tand, = &

10
X, =10.tan(53.13) = 13.33 Q
s 1=12.-53.13°

1800
00x12

Power factor of source = =0.75

o =41.4°
(¢, — angle between

Vi and )
v Vz(Ref)

41‘4"V]

I

So, V| =200£-11.73°

L= V=V, _200£-11.73-200
<520 20/-90

=10£78.27-10.£90
L =1-Ic=12/-53.13 -
(10.£78.27 — 10.£90)
=7.2-79.59 — (2 +j9.8 — j10)
=52-79.39
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_V,—V,  40.87/-95.86
I,  10.718/-61.18

Z,

=3.813£-34.68
=3.13-j2.169
R;=3.13Q

28. Ans: (O)

Sol: Heat equivalent current is RMS current of fault

E. E. 10
=1, =1, =——2=—8=_—— —40pu
PRz X) 025 P
I(a) =I(pu)I, = 4.0 100 _5ika

J3 x11

29. Ans: (B)
Sol: Let R =4kQ

Applying KCL at inverting terminal,
V,-0 0-V,

=V, =-2V,
R/2 R

Applying KCL at Vy,

Vi Vo ViV

R R
=3V,-V,=0

=0

Applying KCL at Vy,

vV, V,-V,2 V -V
Yy xyy 0oy
R R R

Substituting (2) in (3),

30.

Sol:

31.

Sol:

3(3Vy) Vi =V,

Substiting (1) in (4)
8(—2Vin) = Vy
VO

:>V—:AV=—16

Ans: 10.8 ( Range: 10.8 to 10.8)

10(s + A)

CE=14+——F—=
s(s+2)(s+4)

CE = §’+6s°+18s+10A = 0

s |1 18
s |6 10A
s' | 6(18)-10A

6
s [ 10A

For just stable,

= A:@=10.8
10

6(18) - 10A=0

A=1038

Ans: 20.23 (Range: 19 to 21)

From thyristor modal, V; = 0.8 V and
R, ZEQ for half time wave, I, :&and
100 i

Lims = 25A

. Power loss = VI, +R I}

=0.8xﬂ+£(25)2
n 100

=20.23W
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Sol:

33.

Sol:
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Ans: 10.815 (Range: 9 to 11)

given data:

N — A B
V. 71 =300230°
B C D

If load is also including in ABCD parameters

equivalent ABCD are

1 0
A B|_[A B
c, b| |C D||— 1

ZL
1Ax()=A+E
ZL
o078 4 1277490

300.£30°
=0.978 +0.2426.£60°
=0.978 +0.1213+j0.21
=1.0993 +j0.21

= |Ao|£10.815

1

= Vyx—— 2/ —10.815°

ol

Angle between Vs and V, is 10.815°

Ans: (D)
Fourier analysis of wave forms Vo, and Vi,

are

Vo, = ﬂ{sino)t +lsin3mt+lsin5mt+ ..... }
i 3 5

V02=4Vd° sin(wt—E +lsin3 o2 |4
T 3 3 3

resultant voltage Vj is

Vo=V +Vn

:mﬁ sin, o)t—E +lsin 5m+E +lsin 70)t—£j+ .....
s 6) 5 6) 7 6

..Fundamental component of V) is

4x100
yis

34. Ans: (O)

3 =220.53V

Sol: MOD-12 asynchronous counter

Q Q Qi Qo
0O 0 0 O
0O o0 0 1
0O 0 1 O
0 0 1 1
0O 1 0 O
0O 1 0 1
0O 1 1 0
0 1 1 1
1 0 0 O
1 0 0 1
1 0 1 O
1 0 1 1

From the above table we can observe that ,

f f f
:—’f :—,f =
R Y R V)

35. Ans: (O)
Sol: Matrix [A / B] from is

_L
“ 12
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3 45 a E,=392/275V
4 5 6 b 6.6
E, =| — |x392 = 6468V =6.46 kV
5 6 7 ¢ 04
R2 —> R2 —R1
R;— R;-R, 37. Ans: 2000 rev/ kWh (No range)
345 g Sol: 1= 15A,V =250V,
b1 b-a K=—%""_0.1388
2 2 2 c-a A.—sec
rev
— + ==
R; > 2R2 R; K AV ) soc rev/kWh
3 45 a 1000 3600
1 b-a ~0.1388x1000x 3600
0 00 -2(b-a)+tc-a ) 250
For consistent solution, p(A/B) = p(A) = 2000 rev/ kWh
=-2(b-a)+c-a=0 38. Ans: (A)
=2 (b-a)=c-a
S db=a+c 39. Ans: (C)
Sol: Given data: Vy, = 0.7V, B =50
36. Ans: 6.46 (range 6 to 7) Ve =2V
0.4% _
Sol: R=0.012x =0.0192Q Vee=+12V
0.1 e
Rg gl Iy Rc=5kQ
0.4
X =0.05x o1 =0.08Q.

The equivalent circuit diagram with respect to

secondary is

| _kVA _100x10°
Vo 04x10°

And impedance drop = IZ = 20.55£113.49
Then E, = IZ + (0.4x10%)

=250£+36.86
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1, =2M4 _ 004 mA _ 400 15— 2000 W
50
From (1)
R - Vee = Vi 42. Ans: (O)
B
I
B Sol: %=1atco=4
S
) _12-07 _ 783 kO
0.04m k —1
~ =
®
= 2=
40. Ans: (A) k=o"=16
3 For a type-2 system k, =k =16
Sol: Ry/ph=0.025Q, X,/ph=0.12Q, T, = ZTmax
2a 3 43. Ans: (A)
ra® 4 Sol: Power delivered by salient pole motor,
= 8a=3+3a’
2 P= EcVe sinBJrV—t2 (Xd X ]sin28
= 3a"—8at+t3=0 X, 2 X, X,
=2.21,0.451 .
a ’ In the above equation, the second term
F t ti li is 0 to 1
Of MOTOT operatiolt SUPRERESESES indicates reluctance power, which is
a=0451 independent on field excitation and would be
% =0.451 present even if field is fails or unexcited.
This reluctance power is maximum at,
0.0254R, _ ¢,
012 3 =45°
Re =0.029Q/ ph = Pmax
vi(X4 X
When excitation fails = —| —9- 94
41. Ans: 2000 X4Xq
Sol: output voltage of rectifier is shown below )
_ (6.6) [232-145
VD A —
2 23.2x14.5
200V ™7
DIDz D3D4 : Pmax = 563 kW
— ot
—160°]  120° | 60°) 2T ) !
! Lo 3 44. Ans: 83° range (82° to 84°)
D E— m :
' Sol: P=P.,; =1.0
2n/3
Average output voltage, V, =200 x EV  1.1x1.0
T Pml = — = = 22
400 X. 05
:TV,POZVO-IO Pm2:0
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Pus =P =2.2 P = (25 x 10)* 10kQ
. P . 1(1.0] =625W
09 = sin S |=sin | —
P, 2.2
=27°=0.47 rad 46. Ans: 69.77 ( Range 68 to 71)
p P Sol: Given data, R,=0.1 Q2, V, =2V,
Om =180 —sin'| — | = 180—sin'| —= B B B
P P N; = 1000rpm, I,; = 100A, Vg = 250V,
B = 180 —27° Nz=700mpm
Egl =R,l,; + Vy +250
5. = cos”! 1.0(2.7-0.47)+2.2cos153°
¢ COS =0.1x100+2+250
2.2
=262
5. = cos”! 1.0(2.7-0.47)-1.96 <
¢~ COS 22 Now N, = 700 rpm
— -1 — Qro % e l
=cos (0.122) =83 Fe, N,
700x 262
45. Ans: (O) 2777000 334V
. 9%100x10°
Sol: 100 j2x100 110:10 And R, - Va _250 4o
I, 100
G) H 10kQ
Therefore Eg = [.oR+VptlaoxRe
I1L
~ 183.4 = I,px0.14+2+1,» x2.5
-3
2pepaly = 2 = 69.769A
By transferring secondary impedance to
primary then 47. Ans: 0.89 (Range: 0.85 to 0.95)
, 10 __z T e
22:% k=T=10 Sol: H@) =05 "2 T T
—= H(Z) = #
i o j-05
10kQ-——
7, = 2x25x10 A 1 0.8944
100 TS5 v
. V12 +(0.5)2
= 100—% ~100—j0.2
- 50 48. Ans: (B)
100+ j0.2+100-j0.2 Sol: Characteristic equation = |SI - A| =0
_30 1 osoma s -1
200 4 3 s+4
Il Il 2
L =—=—=25mA s” +4s+3=0
k 10
So power dissipated in the 10kQ resistor is On = V3 and 2Gon =4
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49.

Sol: V=

50.

Sol:

Engineering Academy :13: Offline GATE Mock -1_Solutions
2 2 373
R _ y
T i
2
2
f=—— _27-8 _ 19
v3 "3 3
Ans: 2.83 (Range 2 to 3) 51. Ans: (B)
B Lacm Sol:
RoRl e x |1 ]2 |3
The surface charge density lies in z=0 plane. f(x) 1 1 1/4 11/9
To this plane £a, are perpendicular . hence
dS = +(pdpdd)a, or dS=pdpdd Simpson’s rule
Point 2 is that point at which potential is | # E[y‘) +4y, + Yz]
desired. Hence 2(0,0,z).point 1 is the general
point in z=0 plane, hence point 1(p,$,0). = %[] +4x % + é}
R, =T, T =za,-pa,
|f2—f,|:w/zz+p2 3 9
- J-OOI 2npdpd¢x10 22_9
47'[8 0 P4 ’Z s p 7
0.01
10 - <1n p+ﬂp2 +7° [d)]zJT 52. Ans: (B)
4TC80 V4 0 1
0 Sol: x(t) =rect(t) =C, oc —
n
-9 2 2}
_ 10 ol 0.01++/(0.01)> +(0.2) olvan |
4 x 10 0.2 For the system transfer function —
36m n
=283V dependency is there
". Output coefficient occ —-
Ans: (C) n
Given F =3xi+y’]
] 53. Ans:3
Along y —axis ,x=0=dx =0
_ Sol: P=x®y®xy
JF.dr=J3xdx+y2dy -
¢ ¢ P=x®y)xy +(x@y)xy
oo = Xy +xy)(X+) +(X y +xy)xy
= jy dy
2 = Xy +Xy + Xy
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= Xy +x(y+Y)
=X+ Xy
= (xX+X)(xX+Yy)
L P=x+y
Since it is an OR operation, 3 NAND gates are

required to implement the given Boolean

function
X
) >
y
L]
]

y

54. Ans: (A)

Sol: point P is above conducting plane z =2 . If we
drop a perpendicular from point P on the plane
z = 2, the coordinate of the foot of the
perpendicular will be (2,-3,2). Hence the

distance of point P from the z=2 plane is
J2 -2V +(=3+3) +(5-2) =3.

Consider a point P’ which is mirror image of

point P.The distance of point P’ from the plane

z=2 will be 3.Hence the co ordinate of point p’

SS.

Sol:

be (2,-3,-1).If a perpendicular is dropped from
P’ on plane z=2, the co ordinates of foot of
perpendicular will be (2,-3,2). At this point
P’, the charge of —25nC(which is image of
25nC) is located.

V at (3,2,4) is = V due to 25nC+V due to —
25nC

_ 25%x107°
Ame,\J(3—2)° +(2+3)° +(4-5)

+

~25%x107°
4megJ(3—2)* +(2+3)° +(4+1)

=11.7789V

Ans: (C)

ang= 3= W.)
W, +W,

Power consumed by load,

P:W1+W2

_VBW, = W,)
B tan ¢

:M:looﬁw

o)
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