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ELECTRICAL ENGINEERING

SUBJECT: ENGINEERING MATHEMATICS + COMPUTER FUNDAMENTALS

SOLUTIONS
01. Ans: (b) 6 x 8 =48 sec
Sol: CPU is busy for 48 sec out of 60 sec
) 32 " % CPU utilization = 20 = % — 0.8= 80%
Opcode Mode Register | Address 60 5
5 3 6 18
04. Ans: (d)
02. Ans. (b) Sol: 512 MB with Row size of 32 bit is 128 M x
Sol: 1206 Byteis availablein 75" Block 32 bits
16)1206(75 \ Number of Rows: 128 x 10°
1_1826 Total time for al Rows is 128 x 10° x 107
g:g sec =128 ms
ExpressionisK Mod C 05. Ans: (a)
75Mod 64 =11 Sol: Averagetime = T + time for half revolution
+ time to read a sector is
03. Ans. (d) Ta:Ts+i+£xi
Sol: Six processes arrive per minute 2R N, R
Each process requires 8 sec of Service Time
(ST))
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08.
09.

Sal:

10.

Sal:

11.

Electrical Engineering

Ans. (a)
: Address field in the ingtruction is used to

specify Memory Address or one of the
processor Register Address.

For example to specify Rs in a processor
which is having 16 Registers from Ry to Rys,
it’s Address field is ‘0101’, and for implied
Register; no address is specified in the

instruction.

Ans: (c)
Ans: (¢)
Ans:. (¢)
=21 % 2°B=2"B

Number of cache sets = % =32=2°

Main memory size

Number of words/Block = 256 = 28

Tag Set Word
offset offset
E 5 8 R
« ~ >
Ans: (c)
lo M =lo 40% =log, 8
9, cl” 9, 512 ) 9,
=log, 2°
=3log,2=3
Ans. (a)

12.

Sol:

13.

Sal:

14.

Sal:

15.

Sal:

16.

Sal:

17.

Sal:

Ans. (a)

In paging, process pages can be stored
anywhere in the memory.

Page table is usualy stored in memory in the

form of pages.

Ans: (d)
Number of chips = M
1 chipcapacity
_ 4096 Bytes
256x1bit

[Default unit of storage is bits]

. 12 3
_ 4006xBbits _ 2°x2° _ 7_ 10
256x1bit  2°x1

Ans: (c)
Disk scheduler is a part of 1/0O subsystem of
OsS.

Ans: (b)
OS keeps 1 page table entry for each pagein
page table.

Ans: (b)
Optimal page replacement policy gives

minimum page faults.

Ans:. (b)

Interrupts are not allowed in non-preemptive
multiprogramming. Number of processes in
main memory is known as degree of

multiprogramming.
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. Ans: (d) . Ans (a)
. GUI isthe part of shell in OS. . In one folder two files of same type can not

have same name.
Shell

. Ans. (c)
. Cache is known as on-chip or on-board

memory.

. Ans: (d)
. In paging = Page table
In segmentation = Segment table

. Ans. ()
: In fixed or variable partition allocation
degree of multiprogramming is restricted by

For particular implementation either of these number of partitions.

two is used.

20. Ans: (b)
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24. Ans. (a)
Sol: Before compilation, some sort of processing

is carried out known as pre-processing. In
pre-processing stage, al macro cals are
substituted with their corresponding macro
body.
S=5+1*5+1;

S=11

25. Ans. (d)
Sol: All statements are true.

26. Ans (a)
27. Ans. (a)

Sol:  Priority based interrupts handling
|
| |

S/W solution H/W solution
(Polling) | | |
Seria Parallel
(daisy chaining)
28. Ans: (b)
Sol: 2-addressesinstruction
< 32 >
op-code| add1 add 2
8 12 12
Max op-code combinations =2® =256
Used op-code combinations =254
Unused op-code combinations =2

1-addresses instruction

29.

Sal:

30.

31

Sal:

< 32 >
op-code add
12
P AP

8 12

Maximum 1-add instructions = 2 x 2'?

= 13

Ans. (a)

To read 32-bits or 4 Bytes memory, time
required = 40 nsec

To read 1024 Bytes memory, time required

- A0NSC ) 124Bytes = 10240 nsec
4Bytes
=10.24 psec
Ans. (a)
Ans:. (b)

Transport Layer =
Host-to-Host Layer

End-to-End Layer =

| ACE Engineering Academy >Hyderabad|De]hi|Bhopal|Punc | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




ESE | GATE - 2019
LONG TERM BATCHES

EC|EE|ME|CE|CS|IN|PI

Start Early, Gain Surely

(W) @

Pioneer to Dedicated Experienced Faculty
Leader Service from Central Pool
Admissions are open at all our centers H. O. : Hyderabad : Ph : 040-23234418,19,20

Bangalore Kukatpally Delhi Bhopal Pune Bhubaneswar
9341299966 | 040-6597 4465 | 9205282121 | 0755-2554512 | 020-25535950 | 0674-2540340

Lucknow Patna Chennai Vijayawada Vishakapatnam Tirupathi Kolkata
808199966 9308699966 | 044-42123289 | 0866-2490001 | 0891-6616001 | 0877-2244388 | 8297899966

32. Ans: (b) 33. Ans: (¢
Sol: Given: Sol: (2 +4)(Z°-9)=0
u=x>-3xy’+3x*-3y*+1 -, z=+2i, +3 aresingular points
Uy = 3X? — 3y + 6X
Uy = — 6Xy — 6y 34. Ans: (b)
Now, dv = vy dX + vy dy _ e
S Sol: f(z)= 1=°
dv =—uy dx + uy dy z
dv = (6xy + 6y) dx + (3x* — 3y* + 6x) dy 1 47 87°
) _ = 7 1-11+2Z+ —+—+.
[ dv =] (6xy + 6y) dx (integrating z 21 3
artially w.r.t x
partiary ) =i4{_22_222_223_ ................... }
+ j (3x2 —3y* + 6x) dy (integrating these z
C
. _ Residueoff(z)atz:O:—ﬂ
terms which do not involve x) 3
L V=3Xy +6xy—y +C

| ACE Engineering Academy yderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




16 Electrical Engineering

. Ans (0 p.3,4,2.6 1
Sol: By the properties of modulus of z we have 510 5 10 25
2,2, =[z,|, 39. Ans (b)
2, +2,| <[z,| + |z,], Sol: We know that E(X?) > (E(X))?
— 2\ —
vzl s fn - nf =2fef + 202 VAT
E(X?) < (E(X))
- Option (c) Iswrong. . Option (b) does not satisfy E(X)? >
(i.e., not aproperty of |z)) (E(X))
36. Ans: (b) 40. Ans: (¢
Sol: Consider |3+4_'| = |3+4_I| B 2 1
[1-2i] [1-2i| PAF L] 2%
Sol: P(b) = =34=--
_ [3+4i] _ Jo+16 p(Aj 13
11-2i|  J1+4 B 2
3+4i 5
1 Zi‘ NG 5 ns. (c)
Saol: P(x=0)=P(x =1)
) N 1Al
37. Ans: (b) e 'Ik _€ ;7“ SA=1=EX)=1
Sol: Given that f(2) = z + Z' = (x+iy) + (x=iy) 0! L
b f(z) = 2x V(X)=1
But Z s continuous and not analytic. E(3x+5) = 3(E(x)+5=3(1)+5=8
f(z) is continuous but not analytic
42. Ans: (¢
function.
Sol; E(x) =4; V(X)=9
Sol: i) Transfer one black bal from urn A to y=ax-b
—_ A2
urn B and transfer one black ball from V(y) =aV(x)
urn B tourn A. 1=9& = aZZE
ii) Transfer one white ball from urn A to 9
urn B and transfer one white ball from = a::—l3

urn B tourn A.
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43. Ans. (b) = A-A*+1)=0
Sol: As per the definition of regression model. —=1=0,1,-1
.. For three values of A, it has non trivia
44. Ans: () solution
Sol: Using Binomial Distribution
. . 46. Ans: (c)
Required probability
, , Sol: Let the order of matrix A be mxn. Matrix
= P(X=2)=4., x[%) x(%) = g multiplication is possible only when number
of columns of first matrix is equal to number
45. Ans: (b) rows of second matrix
Sol: |A|=0 123A=(13461)
1 A -1 1x3. mxn = 1x5
r -1 -1=0 1xn=1x5 (-~ m=3)
1 1 -
n=5
= (A +1) -4 (A7 +1)-(A+1=0 . The order of A is3x5
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IAATI =11
Al AT =1
AF=1 (- 1Al=|AT]
N EEN!
48. Ans: (¢

Sol: We know that a matrix A of order 5 has five
eigen values.
But given that three eigen values are zeros
= Out of five eigen vaues, two eigen
values are non-zero eigen values.
But we know that, the number non-zero
eigen values is same as rank of that matrix
A.
.. Therank of matrix A is2

49. Ans: (a)

Sol: Consider matrix
1 -4 3 1 -4 3 1 -4 3

A=/2 -5 3|~-|0 3 -3|~|0 3 -3
1 4 0| |0 8 -3 O 0 15
= p(@) =3

Here the rank of a matrix A is same as the
number given vectors.

The given three vectors are linearly
independent vectors

Hence option (@) is correct.

50. Ans: (a)

Sol: Given that the eigen values of A are
r=1,-2,4
— The eigen values of A% are 12 = (1)%,
(-2 (47
But the eigen values of I3,z are 1, 1, 1.
If "A' is the general eigen value of Az
matrix then 2 + 3% + A? is the general form
an eigen value of matrix of the form
21 +3A + A%,
Here one of the eigen value of the matrix
2l + 3A + Aziszero.
. The matrix 21 + 3A + A? is singular

matrix

51. Ans (¢
Sol: Given that [Asxg| =24
we know that [adj(Ana)| = JA[" Y
= Jadj(Asa)| = JA[*
= [adj(Asxa)| = Af = (25)°
<. ladj(As.a)| = 15,625

52. Ans: (a)

) . 3 2
Sol: Given matrix is A =
2 3

Consider JA-Al|=0

3-n 2|
2 3-)

=AM -6L+5=0

= A =1, 5areegenvaues
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53.

Sal:

54.

Sol:

ESE - 2018 (Prelims) Offline Test Series

.. The larger of the two eigen values of the
matrix A isb.

Ans. (¢)

3

2,,\? 272
Given d—{ = X+(ﬂj
dx dx

Squaring both sides, we get

- [-@]
~(& (2]

Order =2 and Degree =4

2

Ans:. (¢)

Given xﬂ+y:0, y(2)=-2
dx

Y
dx
N
y X
Wy, ox
y X
Integrating both sides

d d
2o

= logy+logx=c

=Yy

=0

= Xy=cC
ax=2and y=-2 =c=-4

. Thesolutionisxy = -4

55. Ans: (b)
Sol: Given Q:L
dx  x*+y*-2y

= (X*+ y*= 2y)dy = 2xdx
= (x2 + yz)dy— 2ydy — 2xdx =0

= (x2 +y2)dy—d(x2 +y2):0

= dy= J0CHY)
(X*+Yy%)
d(x +y)

==y

. Thesolutionisy =log (x*+y?) + C

56. Ans: (b)
Sol: Giveny+y=0
d2
= d—x32/+ y=0

The auxiliary equation is
D*+1=0

= D =+ areroots
The solution is

Y = C1C0SX + CpSINX
y(0) =1, (1) =1 = ¢;,c05(0) + c,sin(0)

Z>C1:1

Q)=2= clcos(gj +CS n(gj

2:C2

| ACE Engineering Academy yderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




57.

Sol:

58.

Sal:

59.

Sal:
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.. The solutionsis £1(x) =—i2
y=cosx +2sinx X
Newton — Raphson iteration formulais
Ans: (d) X, =X, — fl(xk)
(1+t)—y:4y
dt X = 2X, —AX2 oo, (1)

1 4
=i
Logy =4 log (1+t) +loge 60. Ans: (az 2
y = c(1+t)* Sol: f(x) =x”—-10x“+31x-30=0
y(0)=1=1=c(1+0) = c=1 Dividing f(x) byz(x—5)

fx)=(x-5) (x*-5x+6) =0
= (1) (x) = (x5) ( )
= x=5,2,3
Ans: (b) .. The other tworootsare2 & 3
Order of convergence of secant method =
162 61. Ans. (d)
Order of convergence of method of false Sol: All the other methods, we need two initia
e values near the root.

position =1
Order of convergence of successive
approximation method = 1 62. Ans. (d)
Bisection method is Sowest of al the | S0 Lt [x]=a-1

Secant method has fastest rate of
convergence
Ans: (c)
Letx = 1 = 1 =a
a X

63.

Sal:

X—at

\ Lt [x] doesnot exist

X—a

Ans:. (d)
f(x)=Ax*>+Bx+C
By Lagrange's Theorem,

{f(b)—f(a)} _t(e)

b-a
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(Ab® + Bb+ Cg:(ﬁaz +Ba+C) _ 2AE + B

Alb? -a%)+B(b-a)
b-a

A(b+a)=2A¢

= 2A¢+B

_b+a

-'-é—TE(a,b)

64. Ans. (b)
Sol: Letx’ +y* =f(xy)

dy f, yx’" +y*logy
xY logx + xy**

dx f

y
dy 1+0
211 ===
dx(l) L+O}

65. Ans. (a)
Sol: f(x,y)=xy+(x-y)

of
—=y+1=0,
OX y

of
5_
=>x=1 y=-1
At (1, -1)
r=0,t=0,s =1
n-s°=0-1
=-1<0
. Saddlepointis(1,-1)

Xx-1=0

66. Ans. (b)
Sol: Thedirectional derivative of

f(x,y,2) = x* —y* + 2z°a P (1, 2, 3) in the

direction of % where Q = (5, 0, 4), i.e,

PQ=4i-2j +kis

PQ L 4i-2j+k
radd),.—= = (2xi — 2yj+ 42K ), ——————
(grad), = (2xi 2y} +4zk), =
- 4i - 2j+k)
= (2 - 4j+12k .(—
(21 -4j+12k) "=
_8+8+12 28
V21 \21
67. Ans. (c)

Sol: If V issolenoidal, then
divV =0
= 1+1+a=0

= a=-2

68. Ans. (b)

Sol: By using gauss divergence theorem,

[[(F.7)ds = [[[div(F)av = [[[3cxdy iz

= 3 x volume of the unit sphere

4 3
=3x—ml(l
-0
=4n
69. Ans. (a)
Sol: f(x) = 2NXC0SX 4
|cosx|

f(_ x)= — SN X.COSX

|cosx|
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= —f(x) 72. Ans: (a)
~.f(x) isaodd function
~f(x)=0 73. Ans: (d)
Sol: Multitasking OS uses Round-Robin
70. Ans: (c) scheduling for process execution.
s+1 s+1
Sol: L™ =L .
{(s2 + 23)} {s(s+ 2)} 74. Ans: (b)
A B Sol: Both Statements are correct but Statement
=L R =+ i
{ s (s+ 2)} (I1) is not reason of Statement (1).
1 1
where A =5 and B =5 75. Ans: (a)
1 Sal: All files are contained in same directory,
_ = -2t
B 2(1+e ) hence to uniquely identify a file, each file
should have unique name.
71. Ans. (b)
Sol: By second shifting Theorem, we have
L{f(t-T)} =€ F(9
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