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ELECTRICAL ENGINEERING
SUBJECT: ENGINEERING MATHEMATICS + COMPUTER FUNDAMENTALS

 SOLUTIONS

01. Ans: (b)

Sol:

Opcode Mode Register Address

5 3 6 18

02. Ans: (b)

Sol: 1206 Byte is available in 75th Block

 Expression is K Mod C

75 Mod 64 = 11

03. Ans: (d)

Sol: Six processes arrive per minute

Each process requires 8 sec of Service Time

(S.T.)

6  8 = 48 sec

CPU is busy for 48 sec out of 60 sec

% CPU utilization 8.0
5

4

60

48
 = 80%

04. Ans: (d)

Sol: 512 MB with Row size of 32 bit is 128 M 

32 bits

 Number of Rows: 128  106

Total time for all Rows is 128  106  10–9

sec = 128 ms

05. Ans: (a)

Sol: Average time = Ts + time for half revolution

+ time to read a sector is

Ta  = Ts  +
R2

1
+

t

S

N

N


R

1

16)1206(75
112

         86
80
06

32
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06. Ans: (a)

Sol: Address field in the instruction is used to

specify Memory Address or one of the

processor Register Address.

For example to specify R5 in a processor

which is having 16 Registers from R0 to R15,

it’s Address field is ‘0101’, and for implied

Register; no address is specified in the

instruction.

07. Ans: (c)

08. Ans: (c)

09. Ans: (c)

Sol: Main memory size      = 214  28B = 222B

Number of cache sets = 5232
4

128


Number of words/Block = 256 = 28

10. Ans: (c)

Sol: 8log
512

4096
log

C

M
log 222 















3
2 2log

32log3 2 

11. Ans: (a)

12. Ans: (a)

Sol: In paging, process pages can be stored

anywhere in the memory.

Page table is usually stored in memory in the

form of pages.

13. Ans: (d)

Sol: Number of chips =
capacitychip1

capacityTotal

=
bit1256

Bytes4096



[Default unit of storage is bits]

=
bit1256

bits84096




 =
12

22
8

312




 = 27 = 128

14. Ans: (c)

Sol: Disk scheduler is a part of I/O subsystem of

OS.

15. Ans: (b)

Sol: OS keeps 1 page table entry for each page in

page table.

16. Ans: (b)

Sol: Optimal page replacement policy gives

minimum page faults.

17. Ans: (b)

Sol: Interrupts are not allowed in non-preemptive

multiprogramming. Number of processes in

main memory is known as degree of

multiprogramming.

Tag Set
offset

Word
offset

859

22
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Kernel

Shell

18. Ans: (d)

Sol: GUI is the part of shell in OS.

19. Ans: (d)

Sol: In paging Page table

In segmentation Segment table

For particular implementation either of these

two is used.

20. Ans: (b)

21. Ans: (a)

Sol: In one folder two files of same type can not

have same name.

22. Ans: (c)

Sol: Cache is known as on-chip or on-board

memory.

23. Ans: (c)

Sol: In fixed or variable partition allocation

degree of multiprogramming is restricted by

number of partitions.
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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, all macro calls 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:

28. Ans: (b)

Sol: 2-addresses instruction

Max op-code combinations =28 = 256

Used op-code combinations = 254

Unused op-code combinations =2

1-addresses instruction

Maximum 1-add instructions = 2  212

        = 213

29. Ans: (a)

Sol: To read 32-bits or 4 Bytes memory, time

required = 40 nsec

To read 1024 Bytes memory, time required

= Bytes1024
Bytes4

secn40
  = 10240 nsec

= 10.24 sec

30. Ans: (a)

31. Ans: (b)

Sol: Transport Layer = End-to-End Layer =

Host-to-Host Layer

op-code add 1 add 2

12128

32

op-code add

1220

32

8 12

Priority based interrupts handling

S/W solution
(Polling)

H/W solution

Serial
(daisy chaining)

Parallel
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32. Ans: (b)

Sol: Given:

u = x3 – 3xy2 + 3x2 – 3y2 + 1

ux = 3x2 – 3y2 + 6x

uy = – 6xy – 6y

Now, dv = vx dx + vy dy

dv = – uy dx + ux dy

dv = (6xy + 6y) dx + (3x2 – 3y2 + 6x) dy

 dv =  (6xy + 6y) dx (integrating

partially w.r.t x)

+   
C

22 dyx6y3x3 (integrating these

terms which do not involve x)

 v = 3x2y + 6xy – y3 + C

33. Ans: (c)

Sol: (z2 + 4) (z2 –9) = 0

 z = 2i, 3 are singular points

34. Ans: (b)

Sol: f(z) =
4

z2

z

e1

 =
















 ............

!3

z8

!2

z4
z211

z

1 32

4

  =






  ...................z

3

4
z2z2

z

1 32
4

Residue of f(z) at z = 0 =
3

4
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35. Ans: (c)

Sol: By the properties of modulus of z we have

2

2

___

22 zzz  ,

2121 zzzz  ,

2

2

2

1

2

21

2

21 22 zzzzzz 

 Option (c) is wrong.

(i.e., not a property of z )

36. Ans: (b)

Sol: Consider
i

i

21

43




 =
i

i

21

43





i

i

21

43




=
41

169




i

i

21

43




 = 5
5

5


37. Ans: (b)

Sol: Given that f(z) = z + z* = (x+iy) + (x–iy)

 f(z) = 2x

But z*  is continuous and not analytic.

 f(z) is continuous but not analytic

function.

38. Ans: (b)

Sol: i) Transfer one black ball from urn A to

urn B and transfer one black ball from

urn B to urn A.

ii) Transfer one white ball from urn A to

urn B and transfer one white ball from

urn B to urn A.

 P =
10

6

5

2

10

4

5

3
  =

25

12

39. Ans: (b)

Sol: We know that E(X2)  (E(X))2

Let E(X) = 2 and E(X2) = 3

E(X2) < (E(X))2

 Option (b) does not satisfy E(X)2 

(E(X))

40. Ans: (c)

Sol: P(b) =
 

















B

A
P

A

B
PAP

 =

2

1
4

1

3

2


 =
3

1

41. Ans: (c)

Sol: P(x = 0) = P(x = 1)

!1

.e

!0

.e 10 


 

  = 1 E(X) = 1

       V(X) = 1

E(3x+5) = 3(E(x)+5 = 3(1)+5 = 8

42. Ans: (c)

Sol; E(x) = 4; V(x) = 9

E(y) = 0; V(y) = 1

y = ax – b

V(y) = a2V(x)

1 = 9a2
9
1

a2 


3
1

a 
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43. Ans: (b)

Sol: As per the definition of regression model.

44. Ans: (a)

Sol: Using Binomial Distribution

Required probability

=
8
3

2
1

2
1

4)2X(P
22

C2
















45. Ans: (b)

Sol: |A| = 0

0

11

11

11






 (  + 1) –   (– 2 + 1 ) – (  + 1) = 0

 –(–2 + 1) = 0

  = 0, 1, –1

 For three values of , it has non  trivial
solution

46. Ans: (c)

Sol: Let the order of matrix A be mn. Matrix

multiplication is possible only when number

of columns of first matrix is equal to number

rows of second matrix

(1  2  3)A = (1  3  4  6  1)

13. mn = 15

1n = 15  3m 

n = 5

 The order of A is 35



: 8 : Electrical Engineering

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

47. Ans: (a)

Sol: AAT = I

|AAT| = |I|

|A| |AT| = 1

|A|2 = 1 ( |A| = |AT|)

 |A| =  1

48. Ans: (c)

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 values, 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.

 The rank of matrix A is 2

49. Ans: (a)

Sol: Consider matrix




























































1500

330

341

~

380

330

341

~

041

352

341

A

 (a) = 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 (a) is correct.

50. Ans: (a)

Sol: Given that the eigen values of A are

 = 1, –2, 4

 The eigen values of A2 are 2 = (1)2,

(–2)2, (4)2

But the eigen values of I33 are 1, 1, 1.

If '' is the general eigen value of A33

matrix then 2 + 3 + 2 is the general form

an eigen value of matrix of the form

2I + 3A + A2.

Here one of the eigen value of the matrix

2I + 3A + A2 is zero.

 The matrix 2I + 3A + A2 is singular

matrix

51. Ans: (c)

Sol: Given that |A44| = 24

we know that |adj(An4)| = |A|(n – 1)

 |adj(A44)| = |A|(4 – 1)

 |adj(A44)| = A|3 = (25)3

 |adj(A44)| = 15,625

52. Ans: (a)

Sol: Given matrix is 









32

23
A

Consider |A – I| = 0

 0
32

23





 2 – 6 + 5 = 0

  = 1, 5 are eigen values
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 The larger of the two eigen values of the

matrix A is 5.

53. Ans: (c)

Sol: Given

3
2 22 2

2

d y dy
x

dx dx

         
     

Squaring both sides, we get

23
4 22 2

2

d y dy
x

dx dx

 
           
      

 
34 22

2

d y dy
x

dx dx

          
     

Order = 2  and Degree = 4

54. Ans: (c)

Sol: Given
dy

x y 0
dx
  , y(2) = – 2

y
dx

dy
x 


x

dx
y

dy


 0
x

dx
y

dy


Integrating both sides

   0
x

dx

dx

dy

log y log x c  

xy c 

at x = 2 and  y = –2  c = – 4

 The solution is xy = – 4

55. Ans: (b)

Sol: Given
2 2

dy 2x

dx x y 2y

 

 (x2 + y2– 2y)dy = 2xdx

  0xdx2ydy2dyyx 22 

    0yxddyyx 2222 

 dy =
)yx(
)yx(d

22

22




  



)yx(

)yx(d
dy

22

22

 The solution is y = log (x2 + y2) + C

56. Ans: (b)

Sol: Given y11 + y = 0


2

2

d y
y 0

dx
 

The auxiliary equation is

D2 + 1 = 0

 D =  i are roots

The solution is

y = c1cosx + c2sinx ……….  (1)

y(0) = 1, (1)1 = c1cos(0) + c2sin(0)

 c1 = 1

2
2

y 





 

(1) 2 = c1cos 





 

2
+ c2sin 






 

2

2 = C2
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 The solutions is

y = cos x + 2 sin x

57. Ans: (d)

Sol: y4
dt

dy
)t1( 

   dt
t1

4
dy

y

1

Log y = 4 log (1+t) +logc

y = c(1+t)4

y (0) = 11 = c(1+0)4 c = 1

y = (1+t)4

58. Ans: (b)

Sol: Order of convergence of secant method =

1.62

Order of convergence of method of false

position = 1

Order of convergence of successive

approximation method = 1

Bisection method is slowest of all the

methods.

 Secant method has fastest rate of

convergence

59. Ans: (c)

Sol: Let x =
a

1
a

x


1

Let 0a
x

1
)x(f 

2
1

x

1
)x(f 

Newton – Raphson iteration formula is

)x(f

)x(f
xx

k
1

k
k1k 

2
kk1k x.ax2x  ………(1)

60. Ans: (a)

Sol: f(x) = x3 – 10x2 + 31x– 30 = 0

Dividing f(x) by (x – 5)

  f(x) = (x –5) (x2 – 5x + 6) = 0

  x = 5, 2 , 3

 The other two roots are 2 & 3

61. Ans: (d)

Sol: All the other methods, we need two initial

values near the root.

62. Ans: (d)

Sol:   1axLt
ax




  axLt
ax




  xLt
ax

does not exist

63. Ans: (d)

Sol:   CBxAxxf 2 

By Lagrange's Theorem,

   








f
ab

af)b(f
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BA2

ab

`CBaAaCBbAb 22






   
BA2

ab

abBabA 22






   A2abA

 b,a
2

ab





64. Ans: (b)

Sol: Let xy + yx = f(xy)












 



1xy

x1y

y

x

yxxlogx

ylogyxy

f

f

dx

dy

 1,1
dx

dy
1

01

01










65. Ans: (a)

Sol:    yxxyy,xf 

f
y 1 0,

x


  



f
x 1 0

y


  



 x = 1,    y = – 1

At (1, –1)

 r = 0, t = 0, s  =1

rt – s2 = 0 – 1

    = – 1< 0

 Saddle point is (1 , – 1)

66. Ans: (b)

Sol: The directional derivative of

f(x,y,z) = x2 – y2 + 2z2 at P (1, 2, 3) in the

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

PQ = 4i – 2j + k is

   
1416

kj2i4
.zk4yj2xi2

PQ

PQ
.grad PP 




   
21

kj2i4
.k12j4i2




21

1288 


21

28


67. Ans: (c)

Sol: If V  is solenoidal, then

0Vdiv 


 1+ 1+ a = 0

  a = – 2

68. Ans: (b)

Sol: By using gauss divergence theorem,

     
S V V

dzdydx3dvrdivdsn̂.r


    = 3  volume of the unit sphere

 31
3

4
3 

    = 4 

69. Ans: (a)

Sol: f(x) = dx
xcos

xcos.xsin

 
xcos

xcos.xsin
xf
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= f(x)

f(x) is a odd function

f(x) = 0

70. Ans: (c)

Sol:



















 

)2s(s

1s
L

)s2s(

1s
L 1

2
1










 

)2s(

B

s

A
L 1

where
1

A
2
  and

1
B

2


)e1(
2

1 t2

71. Ans: (b)
Sol: By second shifting Theorem, we have

 )Ttf(L  = e sT F(s)

72. Ans: (a)

73. Ans: (d)

Sol: Multitasking OS uses Round-Robin

scheduling for  process execution.

74. Ans: (b)

Sol: Both Statements are correct but Statement

(II) is not reason of Statement (I).

75. Ans: (a)

Sol: All files are contained in same directory,

hence to uniquely identify a file, each file

should have unique name.
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