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

 

 

 

 
 

 

 

 

 

 

 
 

Branch: Electronics & Communication Engineering - SOLUTIONS 
 

 

01. Ans: 1 

Sol: Step-1: We see that, both the positive and negative inputs of op-amp are connected from V0 via 

feedback network. Therefore, we need to find the type of feedback. 

 First, short circuit the 1V DC source and cut the feedback network as shown below. 
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02. Ans: 294.295  (Range: 293 to 296) 

Sol: lowest possible TM mode: TM11 

 

 a = 2.4cm,  b = 1.2cm 

 

 Air filled rectangular waveguide  

 f = 1.6fc (TM11) 

  Wave impedance  
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03.  Ans: (d) 

Sol:  F(w,x,y,z) = Σm(0,2,6,9,10,12,15) + d(1,7,8,14) 

 

 

 

 

 

 

 

 

 

  
 

 

 EPI’s are (3), (4), (5) 

  No.of EPI’s = 3 
 

04.  Ans: 2  no range 

Sol:    R3   R3 – R1, R4   R4 – R2  
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05. Ans: (d) 

Sol:   XXYXXYX   
 

06. Ans: (b) 

Sol: ∵ 
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07. Ans: 0.41 ( Range 0.40 to 0.42) 

Sol: 2
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08. Ans: (a) 

Sol: Edge of saturation VDS = VGS – VTH 
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 VGS  – VTH  0.22V 

 VGS = 0.22V + VTH = 0.72V 

 VDS = VGS – VTH = 0.22V 

 

09. Ans: (a) 

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

 All finite duration signals are energy signals but not vice-versa. 

 

10.  Ans: 2 

Sol:  p = 3, z = 1 
 

  Number of asymptotes 

    = |p – z| = 2 
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11. Ans: (c) 

Sol:   Ring modulator generates DSBSC signals at ODD harmonics of carrier frequency.  

 Desired carrier frequency to be generated is 12MHz. If 2MHz local oscillator frequency in ring 

modulator, it generates at 2MHz,6MHz,10MHz, 14MHz……..  

 If 3MHz, it generates at 3MHz, 9MHz, 15MHz….. 

 If 4MHz, it generates at 4MHz, 12MHz, 20MHz….. 
 

12. Ans: (a) 

Sol:  
 

 

 

 
 

 

   VL = VZ = 4.8V 

  I = A125.0
12

8.43.6



 

   PL = VL.IL 

 For PL to be maximum, IL should be maximum  

  IL,max = I – IZ,min  = 0.125 – 0.005 

               = 0.12 A 

  PL,max= 4.80.12 = 0.576W 

  PL,max= 576mW 
 

13. Ans: (a) 

Sol: Here, element cannot be resistor as V and i are not proportional. Required element is inductor  

 For 0 < t < 2 ms  

 
dt

di
= 5  10

3
 A/s and V = 15 V  

  L = mH3

dt
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V
  

 

14. Ans: (c) 

Sol: Given that  
yx4
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  u(x, y) is a homogenous function with degree 1
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 By Euler's theorem for homogeneous functions, we have the following result. 
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15. Ans: (d) 

Sol: 

 Closed loop systems accuracy is very high due to correction of any arising error. 

 Closed loop systems have high bandwidth, i.e., high operating frequency zone. 

 Tendency towards oscillations if feedback is not properly utilised.  

 

16. Ans: (b) 

Sol: Given          0u5
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 If we compare the given partial differential equation with general partial differential equation  
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  then  

 we get A = 4, B = – 3  and C = 1 

 If  B
2
 – 4AC  < 0 then the partial different equation is said to be elliptic type. 

 Here, B
2
 – 4AC = (–3)

2
 – 4 (4) (1) = – 7 < 0 

  The given partial differential equation is elliptic type. 

 

17. Ans: (c) 

Sol: V1 = 4I1 + I2  ……….(i)  

 V2 = 3I1 + 3I2 ………(ii) 

 From (ii),  

  I1 =  2
2 I

3
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 From equation (i),  
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2 II
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18. Ans: (c)  

Sol: Given x(t) = 3 sin(2t) 

 Input frequency is  = 2 

   


 454142.1
2j2

4
2H  

 If input is the form x(t) = Asin(0t +). Then output is the form  

 y(t) = A|H(0)| sin(0t +  + H(0)) 

 y(t)  = (3) (1.4142)sin(2t – 45) =  4.2426 sin(2t – 45)  
  
19. Ans: (b) 

Sol: P(x = 2) = P(x = 3) 
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20. Ans: 0.2562 (Range: 0.24 to 0.27) 

Sol: ND 3
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21.  Ans: (a) 

Sol: 
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22. Ans: (b)  

Sol: Channel coding deliberately introduces redundancy into messages 

 

23. Ans: (b) 

Sol:  
 

 

 

 

 

 

 

 

24. Ans: (c) 

Sol: 
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32.068.0
5.05.0)z(P  

          5.05.0  

 Note: If two BSC, are cascaded then the resultant is also BSC 

 
25. Ans: 0.38   (Range: 0.37 to 0.39) 

Sol: 
C 8 4

R 1 8(2) 1 4
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26. Ans: (d)  

Sol: at  f = 10kHz 
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  we can infer that low frequencies are preferable to higher frequencies . 
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    For sea water, 
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27. Ans: (d) 

Sol:  Let f(z) = 
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 Then the singular point of f(z) is 
2
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 Now, we can evaluate the given integral by using Cauchy’s integral formula 
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28. Ans: (d) 

Sol: At t = 0
–
, the circuit is as shown below 

  

 

 

 

 

 

 

 

 Assume up to t = 0
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, the circuit is in steady state then the equivalent circuit is 
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 Applying nodal analysis, 
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 At t = 0
+ 

the circuit becomes 

  

  

 

 

 

 

 

 

 Applying kVL for the outer loop 

  3+3ix +0 = 0 

 ix = – 1A 

  ix at t = 0
+
 is –1A 

 

29. Ans: (d) 

Sol: Select line from 2 rise to 100 rad/sec. 
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30. 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)BCO into BCD & add 3 to each digit. 

 (100 101 011)BCO = (453)8 = (299)10  

           = (0101 1100 1100)EX-3  

 

31. Ans: (a) 

Sol: 
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32. Ans: (a) 

Sol:   
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 Since VDS is small, we can write  
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   DSTHGSoxnD VVV
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 35  10
–6

 = 773  6.9  10
–8

  
2

15
  (1.5 – VT) (0.10) 

  VTH = 0.625V 

 

33. Ans: (a) 

Sol: Given (x
2
D

2
 – 2 x D + 2) y = 8 ----- (1),  

 where D = 
dx

d
 

 Let   x = e
z
  (or)  log x = z   

 and  xD = , x
2
 D

2
 =  ( – 1) 

 where 
dz

d
  

 

 Put (2) in (1), we get 

  [( – 1) – 2 + 2] y = 8 

  (
2
 – 3 + 2) y = 8 

  f() y  = Q (z) 

 Where f () = 
2
 – 3  + 2 & Q(z) = 8 

 C.F: 

 Consider auxiliary equation f(m) = 0 

  m
2
 – 3m + 2 = 0 

  m = 1, 2 

  The complementary function is 

 yc = c1e
z
 + c2e

2z
 = c1 x + c2 x

2
 

 P.I: 

  Q(z) = 8 = 8 e
0z + 0 

 ( Q(z) = ke
az+b

) 

 Here,  f() = f(a) = f(0) = (0)
2

 – 3(0) + 2 = 2  0 

  The particular integral is 

 
 

    48
2

1
zQ

af

1
yp   

 Hence, the general solution of the given differential equation is y = yc + yp = c1x + c2x
2
 + 4 

 

34. Ans: 26.5 (25 to 28) 

Sol: Given xx âtsinzsin5E  -----(1) 

 

 From (1) , it is clear that Ex is a function of z and t.  
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 From Maxwell’s equation 
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 At the planar interface, z = 0, 
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120
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 At the interface , m/Atsin02652.0jH y   

 

 Now,  zyys ââHJ   

  

  xys âHJ   

 m/Aâtsin02652.0jJ xs   

 

 Hence the magnitude of surface current density comes out  to be 0.0265 A/m (or) 26.5 mA/m 

 

35. Ans: 5.65 (Range:5.45 to 5.85 )  

Sol:  
 

 

 

 

 

 

 

 

 

 

 

 T1 = 0.693 (RA + RB) C 

      = 0.693 (2.2k +4.7k) 0.022  

      = 0.1052msec 

T1 T2 

T 0 

V0 

1/3 VCC 

2/3 VCC 

VC =Vtrigger 
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 T2 = 0.693 RBC 

      = 0.693 (4.7k) 0.022 = 0.0716562msec 

 Total period T = T1 +T2 = 0.1768562msec 

 Frequency of oscillations (f),  

    = kHz65.5T/1   

 

36. Ans: (a) 

Sol: Given f(x, y) = 4 x
2
 + 9 y

2
 + 8 x – 36 y + 24 

  p = fx = 8 x + 8 , q = fy = 18 y – 36 

 and r = fxx = 8, s = fxy = 0, t = fyy = 18 

 consider p = 0 and q = 0 for stationary points 

  8 x + 8 = 0 & 18 y – 36 = 0 

  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 

 Here,  rt – s
2
 = (8)(18) – (0)

2
 = 144 

  and   r = 8 > 0 

   (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 

 

37.  Ans: 0.43 (range 0.42 to 0.44) 

Sol: 
Ts1

1

)s(R

)s(C


  

 
Ts

sC



1

6
)(  

 C (t) = T/te
T

6   

 At t = 0, C (t) = 6/T = 4   T = 3/2 

 At t = t1,  

 3 = Tt
e

T

/1
6   

 3 = T/t1e6
3

2 
  

 3 = 3/2t1e6
3

2 
  

 3/t2 1e
4

3 
  

   t1 = 0.43 sec. 
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38. Ans: 0.4 

Sol:   vo = 10vi + v 2
i  

 Ka = 
1

2

a

a2
= 

termlinearoftcoefficien

termsquareoftcoefficien2
= 2.0

10

12



 

  = 
maxa )t(mK = 

max
)2(2.0   = 0.4 

 

39. Ans: (d) 

Sol:   (HL) = 1000H 

  (A) = 45H 

  (B) = 96H 

  (HL) = 1000H pushed to top of stack 

     

 

 
 

 

   

  (HL) = 1000H1= 0FFFH 

  (TOS) = 1000H popped into DE pair 

   (DE) = 1000H 

 Decimal Adjust Accumulator After Addition 

   

 

 

 

 
 

  Double Add HL to DE 

  

 

 

 

  (flag register) = 001 10 = 0001 0100 = 04H  

 (HL) = 1FFFH & (PSW) = 4114H 
 

40. Ans: (b) 

Sol:  
 31z

z
zX


  

   
 3

n
1n

1z

z
zXz


  

 Poles of z
n–1

 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’  

 (A) = 45H = 0100 0101 

     (B) = 96H = 1001 0110 

    (A) = DBH = 1101 1011 

CY = 0, P = 0, AC = 0, Z = 0, S = 1 

(HL) = 0FFFH 

(DE) = 1000H 

(HL) = 1FFFH  

 

(A) = DBH = 1101 1011 

        + 66H = 0110 0110 

(A) =  41H = 0100 0001 

CY=1, P=1, AC=1, Z=0, S=0 
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 Now, 

 Residue of z
n–1

 X(z) at repeated pole ‘z = a’ of index ‘m + 1’ =    zXzaz
dz

d
lim

!m

1 1n1m

m

m

az




  

  Residue of z
n–1

 X(z) at repeated pole ‘z = 1’ of index ‘3’ =  
 3

n
3

2

2

1z 1z

z
1z

dz

d
lim

!2

1





 

 n

2

2

1z
z

dz

d
lim

2

1
R


  

   2n

1z
z1n.nlim

2

1
R 


  

   )n(u1nn
2

1
R   

 Now, By Residue method, 

 Z
–1

{X(z)} = Sum of all the residues of z
n–1

X(z) 

 
 

 
)n(u

2

1nn

1z

z
Z

3

1 













 

 

41. Ans: 216 (no range) 

Sol: W = 3 kHz 

 fs = 22W = 223 k = 12 k samples per sec 

 n = 4 

 Two extra guard bits per sample. 

 Since three signals are multiplexing, one frame contains three samples.  

  Number of guard bits = 23 = 6 

 rb = (nN + k)fs  = (43 + 6)  12k 

 rb = 216 kbps 

 

42. Ans: (d) 

Sol:   The power decays as Pe
–2z

 

 at z = d  power is attenuated to 10
–12

P 

  P e
–2d 

 = 10
–12

 P 

 –2d =  n (10
–12

) 

 d = 13.8155 

 



8155.13

d ----(1) 

 Since f < fcmn  ,  mn must be real  

  1
f

f
2

Cmn
mn 








  

 f = 310
8
 m/sec 

 
9

8

10

103
 = 0.3m 
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 m/rad94.20
3.0

22








  

    15.194.20
2

mn   = 23.41 Np/m 
 

 substitute  value in equation (1) 

 m590.0
411.23

8155.13
d   

 
d = 0.590m  

 

43. Ans: (b) 

Sol: 
10)2s(

k
)s(H)s(G


  

 Centroid 
zp

zeroespoles




 2

10

010)2(



  

 Angle of asymptotes  
zp

)1q2(




  = 18


, 54


……... 

 
 

 

  

 

 
OB

cos18
OA

  

 
OB 2

OA 2.105
cos18 0.95

   


 

 

 Maximum value of k for stability 

   
zeroesfromdistanceofproduct

polesfromdistanceofproduct
  

   = (2.105)
10

  

 

44. Ans: (a) 

Sol:  

 

 

 

 

 

 

 

 

 

v2 

VIN 

+ 
r1 

– 

gm1v1 

V0 

gm2v2 

v1 

r2 
+ 

– 

j 

s-plane 

A 

B 
 O 

–2 

18 
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 From figure,  

 V0  = –V2, V1 = VIN 

 Apply KCL at output node: 

 0VgVg
r

0V
22m11m

2

0 






 

 0VgVg
r

V
02m11m

2

0  



  [∵ V2= –V0] 

 
11m2m

2

0 Vgg
r

1
V 











  

 
IN1m

2

22m
0 Vg

r

rg1
V 







 



  [∵V1 = VIN] 

 
22m

21m

IN

0

rg1

rg

V

V










22m

21m

rg1

rg






  

 

45. Ans: (a) 

Sol:   
2s

1
ttu   

         sXettx
s

e
2tu2t ost

02

s2




   

    
 

 
    o

ts

2

1s2
t ssXtxe

1s

e
2tu2te 0 





   

 

46. Ans: 101.7 (Range: 99 to 103) 

Sol: Given that VTH0 = 0.6V,  = 0.4 V and F = 0.4V 

 VTH = VTH0 +  FSBF 2V2   

         8.05.08.04.06.0   

         = 0.698V 

 Since VG = VD, the device is in saturation 

  2THGSoxnD VV
L

W
C

2

1
I 








   A7.101698.09.050100

2

1 2
  

 

47. Ans: (b) 

Sol: Consider a closed surface enclosing the conductor with the charge ‘Q’ (but not the other 

conductor). We have to use ohm’s and Gauss’s laws 

    EJlaws'ohmfromdA.EdA.JI  

     














Q
dA.Elaws'Gaussfrom

Q
dA.E  

 



Q

I  
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 If the potential difference between the two conductors is V, then we have V = IR 

 (i.e) 














Q
IR

Q
V   

 
R

R
Q

Q

V

Q
C

























 



9

054

0 10
36

1

1010

80
  

        = 
54

9

1010

10
36

1
80












  

 C = 7.0810
–11 

F 

 

48. Ans: (d) 

Sol: NA = 310
20

/cm
3
 

   = 141.5810
–12

 

 A = 0.01 cm
2
 

 Vb = 0.1 V 

 Vj = V0 – Vb = 0.2 – 0.1 = 0.1 V 

 












AD

j

N

1

N

1

q

V2
w  

  
A

j

qN

V2
w


 ≃

2019

12

103106.1

1.01058.1412








≃ 0.7681  10–6 cm 

 

49. Ans: (c) 

Sol: Maximum value of O/P = Energy of I/P signal 

 Es(t) = 




dt)t(s
2

 

 E =  

2/T3

T

2

T

2/T

2

2/T

0

2
0

0

0

0

0

dt)A(dt)A(dt)A(  

    = A
2
.

2

T0 + A
2
.

2

T0 + A
2
.

2

T0  = 
2

TA3 0

2

 

 

50. Ans: (b) 

Sol: Given fl = 500Hz  l = 1000  

 fu = 1500Hz  u = 3000  

 For low pass to band pass transformation  

 
 
















u

u

2

p
s

s
s  

 
  

  













10003000s

30001000s2

p  

s(t) 

A 

0 

–A 

T0 
2

T3 0  
2

T0  
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bs

10as

10s2

103s
s

62

p3

622

p  

  a = 3
2
 and b = 2  10

3
 

 

51. Ans: (a) 

Sol: Here, RL = Rth + 4k  

 

 VOC: 

 

 

 

 

 

 

 

 Apply KCL at super node, 

 3OC x OCV 2000I V
( 4 10 ) 0

1K 3K 2K


    


 

 Also, OC
x

V
I

2K
   

  VOC = 8 V 

 

 ISC: 

 

 

 

 

 

 

 
xI  = 0 A 

  Isc = 4 mA 

 Rth = OC

SC

V 8V

I 4 mA
  = 2 k 

 The circuit looks like 

 

 

 

 

 

 

 

3k 

1k 
2000

xI  

 + 

4 mA 2k 

xI  

ISC  

3k 

1k 

2000
xI  

 + 

4 mA 2k 

 

xI  

VOC  

+ 

– 

8V 

2k 4k 

RL 
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 For maximum power transfer 

 RL=  4 k + Rth 

 RL= 6 k 

2

L

8
P (6K)

12K

 
  
 

= 
8

mW
3

 

 

52. Ans: (a) 

Sol: P(P) = P(Q) = P(R) = P(S) = 
6

1
 

 P = P(P
C
)P(Q

C
)P(R

C
)P(S) + P(P

C
)P(Q

C
)P(R

C
)P(S

C
)P(P

C
)P(Q

C
)P(R

C
)P(S) + ............ 

    = ...........
6

5

6

1

6

5

6

1
73


























 

    = 














































..........

6

5

6

5
1

3

5

6

1
843

 

    = 



















































4

3

6

5
1

1

6

5

6

1
 

    = 

























44

43

56

6

6

5

6

1
 

    = 
























44

4

3

3

56

6

6

5

6

1
= 

671

125
 

   

53. Ans: 14 

Sol:  = Req C sec 

 Evaluation of Req: 

 

 

 

  

 

 

 

 

 

 

 

 By KVL  0 – 10i1 –V1 = 0 V1 = –10i1 …… (1) 

 By KVL V1 +10I –V=0V1 = V–10I…… (2) 

10 

+ 
– 

+ – 

20 

20i1 

0V 

i1 

V 

10 I 

10I 

 

– 

 

– + 

0V 

+ 

V1 
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 0I
20

i20V
iNodal 11
1 


   –40i1 +V1 = 20I 

  V1 = 4I   V – 10I =4I V=14I 14R
I

V
eq   

 So,  = ReqC =141F = 14sec 
 

54. Ans: (b) 

Sol: Let, 

 

 
 
 

 

 

    

 

 

 
 

 

 

 Option-A  To get the desired O/P of Full wave rectifier, i.e., 

 

 

 

    
 
 

            Where K is the gain of Op-Amp. So, P-must be connected to inverting & Q-must 

                      be connected to Non-inverting terminals. Hence Option-A is False. 

 Option-B    Here P  connected to inverting & Q-Connected to Non-Inverting such that  

   V0 = R/R [–VP + VQ] 

    Option-B is True. 

 Option-C  Here Even though it is acting as differential amplifier, but P  connected to Non-

            inverting & Q-connected to inverting  Wrong Option. 

 Option-D  Here it is Acting as Summing Amplifier where P & Q connected to Non-inverting 

           terminal  Wrong option. 
 

55. Ans: (b)  

Sol: It is similar to JKFF where A = J, B = K 

 Now given that A = 1, B = 0  J = 1, K = 0 

  O/P Q = 1, 0Q   
 

56. Ans: (c) 

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

57. Ans: (c) 

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

Vp 

0 
t 

Similarly for Q-circuit 

Vi 

0 
t 

According to transfer characteristics for P-circuit 

VQ 

0 t 

Now, let check option’s 

V0 

0 

V0 = K[–VP + VQ] 
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58. Ans: (d) 

Sol: Suggestion is friendly/ smooth 

 Demand is unfriendly/Rough 

 Take is smooth 

 Grab is Rough 
 

59. 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
2 

+ 8
2 

+ 10
2 
+ 12

2 
= 36 + 64 + 100 + 144 = 344. 

 

60. 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. 
 

61. 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. 
 

62. Ans: (b) 

Sol:  Amount = 





















2

100

4
17500  = 










25

26

25

26
7500  = 8112 

 So, compound interest = (8112 – 7500) = 612 

 

63. Ans: (c) 

Sol: Let their present ages be 6x and 7x respectively. Then, their age difference = ‘x’ years 

 i.e. 4 = ‘x’ years 

 Their present ages are 24 & 28 respectively  

 Ratio of ages after 4years = 24 + 4 : 28 + 4 = 7 : 8 

 

64. Ans: (b) 

Sol: Expenditure in year 2016 (in 000') = 3800 

 Expenditure in year 2015 (in 000') = 3075 

  Required % increase = 
 

100
3075

30753800



= 

75.30

725
 = 

23.1

29
 = 23.57% 

  

65. Ans: (b) 

 

 

 


