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General Aptitude Q. No. 1 – 5 Carry One Mark Each 1.



Based on the given statements, select the appropriate option with respect to grammar and usage. Statements (i) The height of Mr. X is 6 feet. (ii) The height of Mr. Y is 5 feet.



Key: 2.



Key:



(A) Mr. X is longer than Mr. Y. (B) Mr. X is more elongated than Mr. Y. (C) Mr. X is taller than Mr. Y. (D) Mr. X is lengthier than Mr. Y. (C) The students ________the teacher on teachers‟ day for twenty years of dedicated teaching. (A) facilitated (B) felicitated (C) fantasized (D) facilitated (B)



Key:



After India‟s cricket world cup victory in 1985, Shrotria who was playing both tennis and cricket till then, decided to concentrate only on cricket. And the rest is history. What does the underlined phrase mean in this context? (A) history will rest in peace (B) rest is recorded in history books (C) rest is well known (D) rest is archaic (C)



4.



Given  9 inches 



Key:



(A) 3 inches = 0.5 yards (C) 9 inches = 0.25 yards (C)



Exp:



 9 inches  2   0.25 yards  2



3.



1



2



  0.25 yards  2 , which one of the following statements is TRUE? 1



1



(B) 9 inches = 1.5 yards (D) 81 inches = 0.0625 yards 1



Squaring on both sides 9 inches = 0.25 yards 5.



Key:



S, M, E and F are working in shifts in a team to finish a project. M works with twice the efficiency of others but for half as many days as E worked. S and M have 6 hour shifts in a day, whereas E and F have 12 hours shifts. What is the ratio of contribution of M to contribution of E in the project? (A) 1:1 (B) 1:2 (C) 1:4 (D) 2:1 (B)



ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.



1 11/11 Downloaded from : www.EasyEngineering.net 1/14



Downloaded from : www.EasyEngineering.net



|EC|



GATE-2016-PAPER-02



www.gateforum.com



Q. No. 6 – 10 Carry Two Marks Each 6.



The Venn diagram shows the preference of the student population for leisure activities.



From the data given, the number of students who like to read books or play sports is _______. (A) 44



(B) 51



Key:



(D)



Exp:



From Venn diagram



(C) 79



(D) 108



n(A)  no of persons reading books  13  44  12  7  76 n(B)  no of persons playing  15  44  7  17  83 n(A  B)  51 n(A  B)  n(A)  n(B)  n(A  B)  76  83  51  108



7.



Social science disciplines were in existence in an amorphous form until the colonial period when they were institutionalized. In varying degrees, they were intended to further the colonial interest. In the time of globalization and the economic rise of postcolonial countries like India, conventional ways of knowledge production have become obsolete. Which of the following can be logically inferred from the above statements? (i) Social science disciplines have become obsolete. (ii) Social science disciplines had a pre-colonial origin. (iii) Social science disciplines always promote colonialism. (iv) Social science must maintain disciplinary boundaries. (A) (ii) only



(B) (i) and (iii) only



(C) (ii) and (iv) only



(D) (iii) and (iv) only



Key:



(A)



8.



Two and a quarter hours back, when seen in a mirror, the reflection of a wall clock without number markings seemed to show 1:30. What is the actual current time shown by the clock? (A) 8:15



Key:



(B) 11:15



(C) 12:15



(D) 12:45



(D)
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If reflection is seen as



1: 30



Actual will be



10 : 30



Thus present time will be 10 : 30  2 :15 12: 45 9.



M and N start from the same location. M travels 10 km East and then 10 km North-East. N travels 5 km South and then 4 km South-East. What is the shortest distance (in km) between M and N at the end of their travel? (A) 18.60



(B) 22.50



(C) 20.61



(D) 25.00



Key:



(C)



10.



A wire of length 340 mm is to be cut into two parts. One of the parts is to be made into a square and the other into a rectangle where sides are in the ratio of 1:2. What is the length of the side of the square (in mm) such that the combined area of the square and the rectangle is a MINIMUM? (A) 30



(B) 40



Key:



(B)



Exp:



 x 2x  Perimeter of rectangle  2     2x 3 3 



(C) 120



x



Perimeter of square  340  2x



2



f '(x)  



2 x/ 3



x



340  2x Length of square  4



 340  2x  2 2 Totalarea     x  f (x) 4   9



(D) 180



Square



x/ 3



Rectangle



4 2x  340 x 0 9 4



4 1 x   340  2x   x  90 9 4



Length of square 



340  2x  40 mm 4
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Electronics and Communication Engineering Q. No. 1 – 25 Carry One Mark Each 4  3 2  13  has zero as an eigenvalue is The value of x for which the matrix A   9 7  6 4 9  x  _________.



1.



Key:



1



Exp:



One of the eigen values zero implies determinant of matrix is also zero. From the matrix A, we can see that for determinant to be zero, Row 1 and Row 3 can be made same.



9  x  4 2  x 1 



3 Consider the complex valued function f  z   2z3  z where z is a complex variable.



2.



The value of b for which the function f(z) is analytic is __________. Key:



0



Exp:



let f(z)  u  i v



2z3 +b z  u  i v 3



 2(x+i y)3 +b(x 2 +y2 )3/2  u  i v



 2(x 3 +3x 2i y-3xy2 -iy3 ]+b(x 2  y 2 )3/2  u  i v  u  2(x 3 -3xy 2 )  b(x 2  y 2 )3/2 v  6x 2 y-2y3 u  6x 2 -6y 2 +3bx(x 2 +y 2 )1/ 2 x



u  12xy+3by(x 2 +y2 )1/2 y v  12xy x



v  6x 2 - 6y 2 x



f(z) is analytic  



u v  x y



u v  y x



C-R equations hold for only b = 0
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As x varies from −1 to +3, which one of the following describes the behavior of the function f  x   x3  3x 2  1?



3.



(A) f(x) increase monotonically (B) f(x) increases, then decreases and increases again (C) f(x) decreases, then increases and decreases again (D) f(x) increases and then decreases Key:



(B)



Exp:



We can plot for various valve of x f x



1 2



x



3



f  x  increases, decreases and again increases.



4.



How many distinct values of x satisfy the equation sin(x) = x/2, where x is in radians? (A) 1



(B) 2



Key:



(C)



Exp:



let y=sinx, y 



(C) 3



x be two curves 2



The solutions of sin x 



x x are intersected points of two curves y  sin x and y  2 2



y



2A



2



(D) 4 or more







0







x 2



2



y  1 y  sin x



Therefore three points they are intersecting.
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5.



 t   y5sin  t  in Cartesian coordinates, ˆ ˆ Consider the time-varying vector 1  x15cos where   0 is a constant. When the vector magnitude |I| is at its minimum value, the angle  that I makes with the 𝑥 axis (in degrees, such that 0    180 ) is _________.



Key:



900



Exp:



E  15cos  t  xˆ  5sin  t  yˆ 5



The minimum magnitude will be 5 At „5‟ magnitude angle is 90o. 15



In the circuit shown below, 𝑉𝑆 is a constant voltage source and ILis a constant current load.



6.



The value of IL that maximizes the power absorbed by the constant current load is (A)



Vs 4R



(B)



Vs 2R



(C)



Vs R



(D) 



Key:



(B)



Exp:



Under maximum power transfer condition, half of Vth is droped across Rth and remaining



Vth 2



droped across load.



V Vs  s Vs 2  Vs  So we can say under MPT will appear on the load so IL  2 R 2R 7.



The switch has been in position 1for a long time and abruptly changes to position 2 at= 0.



If time t is in seconds, the capacitor voltage VC (in volts) for t>0 is given by (A) 4 1  exp   t 0.5 



(B) 10  6 exp   t 0.5



(C) 4 1  exp  t 0.6 



(D) 10  6exp   t 0.6 



Key:



(D)



Exp:



 At t  0 switch in position 1 and since the capacitor is open circuited
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2 10  4V 23



 at t = infinity switch is in position 2 and since capacitor is open circuited VC      5  2  10V



 Time constant   R th C   4  2  0.1  0.6sec  VC  t   VC    VC  0  VC    e t   10  4  10e t 0.6  10  6e t 0.6



8.



The figure shows an RLC circuit with a sinusoidal current source.



At resonance, the ratio IL IR , i.e., the ratio of the magnitudes of the inductor current phasor and the resistor current phasor, is ___________. Key:



0.316



Exp:



At resonance,



IL IR







Q Im Q Im



For parallel circuits Q  R



9.



C 10  106  10  0.316 L 10  103



The z-parameter matrix for the two-port network shown is j   2 j  j  3  2 j  ,  



Where the entries are in  . suppose Zb  j  R b  j. Then the value of R b  in   equals to __________ Key: Exp:



3



Zc   Z  Zc Zmatrix   a Zb  Zc   Zc Z b  Z c  3  2 j Z c  j  Z b  3  j  Rb  3
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10.



The energy of the signal x t 



Key:



0.25



4t



sin(4t) F.T   (4  1)



Exp:



www.gateforum.com



1 4



 Energy (using parseval‟s identity) 2



2



1 1     df   0.25 2 4 4   2



11.



2



f



The Ebers-Moll model of a BJT is valid (A) only in active mode



(B) only in active and saturation modes



(C) only in active and cut-off modes



(D) in active, saturation and cut-off modes



Key:



(D)



12



A long-channel NMOS transistor is biased in the linear region with VDS  50mV and is used as a resistance. Which one of the following statements is NOT correct? (A) If the device width W is increased, the resistance decreases. (B) If the threshold voltage is reduced, the resistance decreases. (C) If the device length L is increased, the resistance increases. (D) If VGS is increased, the resistance increases.



Key:



(D)



Exp:



R on 



1 k n  VGS  Vt 



k n   n cox .



So, R on 



W L



L  n cox .W  VGS  Vt 



Assume that the diode in the figure has Von  0.7V,



13.



but is otherwise ideal. The magnitude of the current i2 (in mA) is equal to __________. Key:



0.25



Exp:



Diode is the OFF state I2 



2  0.25mA 8k



ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.



8 88/18 Downloaded from : www.EasyEngineering.net 8/14



Downloaded from : www.EasyEngineering.net



|EC| 14.



GATE-2016-PAPER-02



www.gateforum.com



Resistor R1 in the circuit below figure has been adjusted so that I1 = 1 mA. The bipolar transistors Q1 andQ2 are perfectly matched and have very high current gain, so their base currents are negligible. The supply voltage Vcc is 6 V. The thermal voltage kT/q is 26 mV.



The value of R2(in Ω) for which I2 =100 µA is ___________. Key:



575.6



Exp:



I1  Is e VT



VBE



0.7



1m  Is e 25m , Vt  25m Is  6.914  1016 I 2  Is e



0.7  I 2 R 2 25mv



0.7  I 2 R 2  25.69 25m I 2 R 2  0.057 R 2  575.6  15.



Which one of the following statements is correct about an ac-coupled common-emitter amplifier operating in the mid-band region? (A) The device parasitic capacitances behave like open circuits, whereas coupling and by pass capacitances behave like short circuits. (B) The device parasitic capacitances, coupling capacitances and bypass capacitances behave like open circuits. (C) The device parasitic capacitances, coupling capacitances and bypass capacitances behave like short circuits. (D) The device parasitic capacitances behave like short circuits, whereas coupling and bypass capacitances behave like open circuits.



Key:



(A)



16.



Transistor geometries in a CMOS inverter have been adjusted to meet the requirement for worst case charge and discharge times for driving a load capacitor C. This design is to be converted to that of a NOR circuit in the same technology, so that its worst case charge and discharge times while driving the same capacitor are similar. The channel lengths of all transistors are to be kept unchanged. Which one of the following statements is correct? ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.
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(A) Widths of PMOS transistors should be doubled, while widths of NMOS transistors should be halved. (B) Widths of PMOS transistors should be doubled, while widths of NMOS transistors should not be changed. (C) Widths of PMOS transistors should be halved, while widths of NMOS transistors should not be changed. (D) Widths of PMOS transistors should be unchanged, while widths of NMOS transistorsshould be halved. Key:



(B)



17.



Assume that all the digital gates in the circuit shown in the figure are ideal, the resistor R  10k and the supply voltage is 5V. The D flip-flops D1, D2, D3, D4 and D5 are initialized with logicvalues 0,1,0,1 and 0, respectively. The clock has a 30% duty cycle.



The average power dissipated (in mW) in the resistor R is __________. Key:



1.45 to 1.55



18.



A 4:1 multiplexer is to be used for generating the output carry of a full adder. A and B are the bits to be added while Cin is the input carry and Cout is the output carry. A and B are to be used as the select bits with A being the more significant select bit. Which one of the following statements correctly describes the choice of signals to be connected to the inputs I0, I1, I2 and I3 so that the output is Cout? (A) I0=0, I1 =Cin, I2 =Cinand I3 =1 (B) I0=1, I1 =Cin, I2 =Cin and I3 =1 (C) I0=Cin, I1 =0, I2 =1and I3 =Cin (D) I0=0, I1 =Cin, I2 =1 and I3 =Cin



Key:



(A)
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Exp: A B Cin 0 0 0 0 0 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1



C out 0 0 0 1 0 1 1 1



 I0  A  0, B  0   0



I1  A 0  0, B  1  Cin I 2  A 0  1, B  0   Cin I3  A 0  1, B  1  1



The response of the system G  s  



19.



The value of Key:



1



Exp:



G s 



s2 to the unit step input u(t) is y(t).  s  1 s  3



dy at t = 0+ is _________. dt



s2 3 5 1    s  1 s  3 2  s  1 2 s  3



dy  t  3 5  g  t   e t  e3t dt 2 2 dy  t  5 3   1 dt t 01 2 2 The number and direction of encirclements around the point −1 + 𝑗0 in the complex plane by 1 s the Nyquist plot of G  s   is 4  2s



20.



(A) zero



(B) one, anti-clockwise



(C) one, clockwise



(D) two, clockwise.



Key:



(A)



Exp:



G( j) 



1  j 4  2j



  0, Gj  0.25, G( j)  0   , G( j)  0.5, G( j)  180o



  180o



1



0.5



0
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21.



A discrete memoryless source has an alphabet {a1, a2, a3, a4] with corresponding 1 1 1 1 probabilities , , , . The minimum required average codeworld length in bits to represent 2 4 8 8 this source for error-free reconstruction is _________.



Key:



1.75



Exp:



The minimum average code word length is also equal to Entropy of source.







H s 







1 1 1 1 log 2 2  log 2 4  log 2 8  log 2 8  1.75 bits 2 4 8 8



22.



A speech signal is sampled at 8 kHz and encoded into PCM format using 8 bits/sample. The PCM data is transmitted through a baseband channel via 4-level PAM. The minimum bandwidth (in kHz) required for transmission is __________.



Key:



16



Exp:



Data rate = rb = 64 kbps M=4 Minimum bandwidth = T = Tb .log 2 M 



1 = 16 KHZ 2T



1 1 .2  3 64  10 32  103



ˆ exists in the zˆ direction in vacuum. A particle of A uniform and constant magnetic field B  zB mass m with a small charge q is introduced into this region with an initial velocity v  xˆ  x  zˆ z . Given that B, m, q, vx and vz are all non-zero, which one of the following describes the eventualtrajectory of the particle?



23.



(A) Helical motion in the zˆ direction.



(B) Circular motion in the xy plane.



(C) Linear motion in the zˆ direction.



(D) Linear motion in the xˆ direction.



Key:



(A)



Exp:



Force due to B on q is F  q  V  B   q  Vx VB    yˆ 



 Helical motion in z-direction. 24.



Let the electric field vector of a plane electromagnetic wave propagating in a homogenous ˆ x e  j t z  , where the propagation constant  is a function of the medium be expressed as E  xE angular frequency . Assume that     and Ex are known and are real. From the information available,which one of the following CANNOT be determined? (A) The type of polarization of the wave. (B) The group velocity of the wave. (C) The phase velocity of the wave. (D) The power flux through the z = 0 plane.



Key:



(D)



ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.



12 1212/ Downloaded from : www.EasyEngineering.net 11212



Downloaded from : www.EasyEngineering.net



|EC| Exp:



GATE-2016-PAPER-02



www.gateforum.com



Option (A): The polarization is linear Option (B): Vg 



C p



Option (C): Vp 



 



Option (D): It is not possible to find the intrinsic impedance of the medium. So it is not possible to find power flux. Light from free space is incident at an angle i to the normal of the facet of a step-index large core optical fibre. The core and cladding refractive indices are n1  1.5 and n2 = 1.4, respectively.



25.



The maximum value of i (in degrees) for which the incident light will be guided in the core of the fibre is ___________. Key:



32.58



Exp:



2 2 i  sin 1 n 22  n12  sin 1 1.5  1.4   sin 1 0.29  32.58



Q. No. 26 – 55 carry Two Marks Each 26.



The ordinary differential equation dx  3x  2, with x  0   1 dt



is to be solved using the forward Euler method. The largest time step that can be used to solve theequation without making the numerical solution unstable is__________. Key:



0.66



27.



Suppose C is the closed curve defined as the circle x 2  y2  1 with C oriented anti-clockwise. 2 2 The value of    xy dx  x ydy  over the curve C equals __________.



Key:



0



Exp:



By Green‟s theorem  N M   dxdy y 



 Mdx+N dy =   x R



 xy dx+x y dy = (2xy - 2xy)dx dy  0 2



2



R
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Two random variables X and Y are distributed according to  x  y  , 0  x  1, 0  y  1 f X,Y  x, y    otherwise  0,



The probability P  X  Y  1 is ____________. Key:



0.333



Exp:



P x  y  1  P x  1  y 1 1 x







 f  x, y  dx dy xy



0 0



1 1 x        x  y  dy  dx  0 0



Solving we get P x  y  1  1 / 3  0.333



a 2 The matrix A   0  0



29.



0 5 0 0



3 1 2 0



7 3  has det(A) = 100 and trace(A) = 14. 4  b



The value of a  b is ___________. Key:



3



Exp:



Solving for determinant ab = 10 Solving for trace (Sum of diagonal elements) a+b=7



 a  5,b  2 or a  2, b  5  ab 3



30.



In the given circuit, each resistor has a value equal to 1 Ω.



ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.



14 1414/ Downloaded from : www.EasyEngineering.net 11414



Downloaded from : www.EasyEngineering.net



|EC|



GATE-2016-PAPER-02



www.gateforum.com



What is the equivalent resistance across the terminals a and b? (A) 1/6 Ω



(B) 1/3 Ω



(C) 9/20 Ω



(D) 8/15 Ω



Key:



(D)



Exp:



Let assume all resistance as R, then by using start-delta transformation R



R



R R



R







R



R



4R 3 4R 3



R



4R 3



R



R



4R 5 R



4R 5



A







R



4R







4R



R



 R ab 



R ab 



4R 5



4R 8R 32R 2 5 8R     as R  1 5 5 25 12R 15



8 . 15



31.



In the circuit shown in the figure, the magnitude of the current (in amperes) through R2 is_



Key: Exp:



5 Let current through R1  I.



Vx 5 Vx Vx 4Vx I   5 25 25 Applying KVL,  I  0.04Vx 
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4Vx V 5  8 x 25 5 12Vx 60   Vx  25 5 60 



Thus current through R L 



25  5amps 5



A continuous-time filter with transfer function H  s  



32.



2s  6 is converted to a discrete time s 2  6s  8



2z 2  0.5032z so that the impulse response of the z 2  0.5032z  k continuous-time filter, sampled at 2 Hz, is identical at the sampling instants to the impulse response of the discrete time filter. The value of k is ____________.



filter with transfer function G  z  



Key:



0.0497



Exp:



Given H  s  



2s  6 s 2  6s  8



So, z  esTs, given fs  2, J T  0.5 2s  6  s  4  s  2  1 1 H s   s2 s4 1 1 1 1 H z     2Ts 1 4Ts 1 1 1 1 e z 1  e 2 z 1 1 e z 1 e z H s 







1  e2 z1   1  e1z1 2  z 1 e1  e2  2z 2  z  e1  e2    1  z 1 e1  e2   e3 z 2 1  z 1 e1  e2   e3z 2 z 2  z e 1  e 2   e 3



So, k = 0.0497.



33.



The Discrete Fourier Transform (DFT) of the 4-point sequence



x  n   x 0 , x 1, x  2, x 3  3,2,3,4 is X  k   X 0,X 1,X  2,X 3  12,2j,0, 2j. If X1  k  is the DFT of the 12-point sequence x1  n   3,0,0, 2,0,0,3,0,0, 4,0,0 , the value of X1  8  is ___________. X1 11



Key:



6



Exp:



Given, x 1  3, 2,3, 4 We can directly find the DFT of given sequence



x1[n]  3,0,0,2,0,0,3,0,0,4,0,0 X1 (k)  12,2j,0, 2j,12,2j,0, 2j,12,2j,0, 2j DFT repeats itself ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.
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X1 (8)  12 X1 (11)  2j 



34.



X1 (8) X1 (11)



6



The switch S in the circuit shown has been closed for a long time. It is opened at time t = 0 and remains open after that. Assume that the diode has zero reverse current and zero forward voltage drop.



The steady state magnitude of the capacitor voltage VC (in volts) is ____________. Key:



99 to 101



35.



A voltage VG is applied across a MOS capacitor with metal gate and p-type silicon substrate at T  300K. The inversion carrier density (in number of carriers per unit area) for V G = 0.8 V is 2 1011 cm2 . For VG = 1.3V, the inversion carrier density is 4 1011 cm2 . What is the value of the inversion carrier density for V = 1.8 V? (A) 4.5 1011 cm2



(B) 6.0 1011 cm2



Key:



(B)



Exp:



Qinv  k  VGS  Vt  , VGS  Vt



(C) 7.2 1011 cm2



(D) 8.4 1011 cm2



Qinv  qNi qNi  k  VGS  Vt  Given Case (i) q  2  1011 cm 2   k  0.8  Vt  Case  ii 



q  4  101 cm 2   k 1.3  Vt 



2



1.3  Vt 0.8  Vt



1.6  2Vt  1.3  Vt Vt  0.3



So, k 



2  1011  1.6  10 19 0.5



So, 1.6 1019  Ni  4 1011 1.6 1019 (1.5) Ni  6 1011 cm2 ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.
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36.



Consider avalanche breakdown in a silicon p n junction. The n-region is uniformly doped with a donor density ND. Assume that breakdown occurs when the magnitude of the electric field at any point in the device becomes equal to the critical field Ecrit . Assume E crit to be independent of ND.If the built-in voltage of the p  n junction is much smaller than the breakdown voltage, VBR, the relationship between 𝑉BR and 𝑁𝐷 is given by (A) VBR  N D  constant



(B) N D  VBR  constant



(C) ND  VBR  constant



(D) ND VBR  constant



Key:



(C)



Exp:



If the depletion region is not making any change it means ND  VBR  constant



37.



Consider a region of silicon devoid of electrons and holes, with an ionized donor density of Nd  1017 cm3 . The electric field at x = 0 is 0 V/cm and the electric field at x = L is 50 kV/cm in the positive x direction. Assume that the electric field is zero in the y and z directions at all points.



Given q  1.6  1019 coulomb, 0  8.85 1014 F cm, r  11.7 for silicon, the value of 𝐿 in nm is Key: Exp:



38.



_____________.



32.37 dE qN D 50  103 1.6  1019  1017    dx  L 8.854  1014  11.7 50  103  8.854  1014  11.7 L  32.372  109 m 1.6  102



Consider a long-channel NMOS transistor with source and body connected together. Assume that the electron mobility is independent of VGS and VDS . Given, g m  0.5 A V for VDS = 50 mV and VGS= 2 V,



gd  8 A V for VGS = 2 V and VDS = 0 V,



Where g m 



ID I and gd  D VGS VDS



The threshold voltage (in volts) of the transistor is _________. Key:



1.2



Exp:



From given conditions VDS  VGS  Vt , So transistor is linear  V2  I D  k n  VGs  Vt  VDS  DS  2   I D  k n .VDS VGs
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6



kn 



0.5  10 1   103  105 A / v 2 3 50  10 100



So,



I D  k n  VGs  Vt  VDS



8  106  10 5  2  Vt  Vt  2  0.8  1.2V



The figure shows a half-wave rectifier with a 475F filter capacitor. The load draws a constant current I0= 1 A from the rectifier. The figure also shows the input voltage Vi, the output voltage VC and the peak-to-peak voltage ripple  on VC.The input voltage V1 is a trianglewave with an amplitude of 10 V and a period of 1ms.



39.



The value of the ripple  (in volts) is ______________. Key:



2.1



Exp:



Peak –to-peak ripple voltage Vrpp =



40.



IL I L T 1  1  10-3 = = = 2.1volt f C C 475  10-6



In the op-amp circuit shown, the Zener diodesZ1 and Z2 clamp the output voltage V 0 to +5 V or−5 V.The switch S is initially closed and is opened at time 𝑡= 0.



The time t = t1(in seconds) at which V0changes state is__________. Key:



0.789
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For t < 0 switch is closed V(  ) = 10V



V(  ) =



1 (-5) = -1V 1 4



For t  0 the capacitor charges through 10k the switching will occur. When V(  ) < -1 volt equivalently, the switching will occur. When VC becomes slightly more than 11V -t



VC (t) = 20e RC -t1



11 = 20e RC



 20  t1 = RC ln   = (1) ln  9 



 20     9 



t1 = 0.789 sec 41.



An op-amp has a finite open loop voltage gain of 100. Its input offset voltage Vios(=+5mV) is modeled as shown in the circuit below. The amplifier is ideal in all other respects. V input is 25 mV.



The output voltage (in millivolts) is ___________. Key:



413.79



Exp:



The gain of the practical op-amp  Rf   1+  R1  Vout   Vin   R f     1+  1   R 1    A 02       Rf 1+  R1



   16, 



A 02  100
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    16 [25  5]  413.79mV  [Vin  Vios ]  Vout  16  1  100  



An 8 Kbyte ROM with an active low Chip Select input



 CS is to be used in an 8085



microprocessor based system. The ROM should occupy the address range 1000H to 2FFFH. Theaddress lines are designated as A15 to A0, where A15is the most significant address



 



bit.Which one of the following logicexpressions will generate the correct CS signal for this ROM?



  A



(A) A15  A14  A13 .A12  A13 .A12 (C) A15  A14



13



.A12  A13 .A12



 



Key:



(A)



Exp:



Address varying from 1000 H to 2FFFH



(B) A15 .A14 . A13  A12  (D) A15  A14  A13 .A12



i.e. 0001 0000 0000 0000 H  0010 1111 1111 1111 H



CS   A14 A15 .A13A12  A14 A15A13A12   A14  A15   A13 .A12  A13 .A12 



43.



In an N bit flash ADC, the analog voltage is fed simultaneously to 2N− 1 comparators. The outputof the comparators is then encoded to a binary format using digital circuits. Assume that the analog voltage source Vin(whose output is being converted to digital format) has a source resistance of 75 as shown in the circuit diagram below and the input capacitance of each comparator is 8 pF. The input must settle to an accuracy of 1/2LSB even for a full scale input change for properconversion. Assume that the time taken by the thermometer to binary encoder is negligible.
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If the flash ADC has 8 bit resolution, which one of the following alternatives is closest to the maximum sampling rate? (A) 1 megasamples per second



(B) 6 megasamples per second



(C) 64 megasamples per second



(D) 256 megasamples per second



Key:



(A)



44.



The state transition diagram for a finite state machine with states A, B and C, and binary inputs X,Y and Z, is shown in the figure.



Which one of the following statements is correct? (A) Transitions from State A are ambiguously defined. (B) Transitions from State B are ambiguously defined. (C) Transitions from State Care ambiguously defined. (D) All of the state transitions are defined unambiguously. Key:



(C)



Exp:. From the state diagram we can derive the state table. It is given that the binary inputs are XYZ so if in any transition some value of input is missing, it should be considered as don‟t care combination. Present State X Y



Z



Next State



A



0



0



0



B



A



1



0



X



C



A



0



X



1



A



A



X



1



X



A



B



X



0



0



A



B



X



1



X



B



B



X



0



1



C



C



X X



0



C



C



X



1



1



B



C



1



X



1



A



Conclusion Let us consider the two row of present state A, what it means is
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  A     A    A   So, no ambiguity   as each distinct state   A  are differentiable   A   clearly   A     A    A 



Similar way if we check all row, let in present state C case          



(a)



X X 0 0 0 0 0 1 0 1 0 0 1 1 0



(b)



X 1 1   B 0 1 1   B 1 1 1   B



C C C C C



This shows inconsistency because if input XYZ =111 thennext state could be A or B



(c)



1 X 1   A 1 0 1   A 1 1 1   A



So, transition from state C is ambigious In the feedback system shown below G  s  



45.



1 .  s  2s  2



The step response of the closed-loop system should have minimum settling time and have no overshoot.



The required value of gain k to achieve this is Key:



1



Exp:



Minimum setling time and no overshoot implies case of critical damping. At critical damping  =1.
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k s  2s  k 2



n  k 2k  2  2.1 k  2  k  1



In the feedback system shown below G  s  



46.



1 .  s  1 s  2  s  3



The positive value of k for which the gain margin of the loop is exactly 0 dB and the phase marginof the loop is exactly zero degree is_____________. Key:



60



Exp:



The given condition implied marginal stability. One alternative way without going for gain margin, phase margin concepts is find k value for marginal stability using reflection. C.E:- S3  11s2  6s  6k  0 S3 1 S2 11 S1 60  k 11 0 S 6k



6 6k



For marginal stability odd order row of S should be zero. i.e., 60  k  0  k  60 11



47.



The asymptotic Bode phase plot of G  s  



s , with 𝑘 and p1 both s  0.1 s    10  s  p1 



positive, is shown below.
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Key:



1



Exp:



Since it is the phase plot given we can‟t use the slope concept as these are non linear curves. So we can take any phase angle of at a given frequency as reference and can obtain P1



 phase of transfer function    1    1    ()   tan 1    tan    tan    0.1   10   P1 



 from the plot at   0.1,   45o.  0.1 0.1 0.1  45o    tan 1  tan 1  tan 1  0.1 10 P1  



Solving for P, we getP1 = 1. An information source generates a binary sequence  n  .  n can take one of the two possible



48.



values −1and+1 with equal probability and are statistically independent and identically distributed. This sequence is precoded to obtain another sequence n  ,as n   n  k  n 3 . The sequence n  is used to modulate a pulse g(t) to generate the baseband signal 1, 0  t  T   X  t    n  n g  t  nT , whereg  t     0, otherwise 



If there is a null at f 



1 in the power spectral density of X(t),thenk is __________. 3T



Key:



-1



49.



An ideal band-pass channel 500 Hz - 2000 Hz is deployed for communication. A modem is designed to transmit bits at the rate of 4800 bits/s using 16-QAM. The roll-off factor of a pulse with a raised cosine spectrum that utilizes the entire frequency band is



Key:



0.25



Exp:



Transmission Bandwidth = 1500 Hz. BT  R S 1    RS 



4800 , M  16 log 2 M



 R S  1200 symbols / sec 1500  1200 1       1.25  1  0.25



Consider a random process X  t   3V  t   8, where V(t) is a zero mean stationary random



50.



process with autocorrelation R      4e Key:



100



Exp:



x (t) = 3V(t) - 8



5 T



. The power in X(t) is ____________.



R x (t) = E[x(t)  (t + τ )] = E[(3 v(t) - 8) (3 v(t + τ ) - 8)]
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A binary communication system makes use of the symbols “zero” and “one”. There are channel errors. Consider the following events:



51.



x0: a "zero" is transmitted x1: a "one" is transmitted y0: a "zero" is received y1: a "one" is received 1 3 1 The following probabilities are given: P  x 0   , P  y 0 | x 0   ,and P  y 0 | x1   . The 2 4 2 information in bits that you obtain when you learn which symbol has been received (while you know that a “zero” has been transmitted) is_________.



Key:



0.811



Exp:



Given Binary communication channel Information content in receiving y it in



34



x0



y0 14



given that x 0 is transmitted is 1 H  y   P  y 0 x 0  log 2  x0  p  yo x 0   P  y1 x 0  log 2 



52.



1



P  y1 x 0 



12 x1



y1 12



3 4 1 log 2  log 2 4  0.811 4 3 4



The parallel-plate capacitor shown in the figure has movable plates. The capacitor is charged so that the energy stored in it is E when the plate separation is d. The capacitor is then isolated electrically and the plates are moved such that the plate separation becomes 2d.



At this new plate separation, what is the energy stored in the capacitor, neglecting fringing effects? (A) 2E



(B)



2E



(C) E



Key:



(A)



Exp:



If capacitor is electrically isolated then charge is same We know C1d1 = C2d2 and



(D) E/2



C1 C2  V1 V2



If „d‟ is doubled then C will be C/2 and V will be 2V 1 1 C 1 2 Given E  CV 2  E new  .   2V   2  CV 2  2E 2 2 2 2
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A lossless micro strip transmission line consists of a trace of width w. It is drawn over a practically infinite ground plane and is separated by a dielectric slab of thickness t and relative permittivity r  1. The inductance per unit length and the characteristic impedance of this line are L and Z0, respectively.



Which one of the following inequalities is always satisfied? (A) Z0 



Lt 0   w



(B) Z0 



Lt 0  w



(C) Z0 



Lw 0  t



(D) Z0 



Lw 0   t



Key:



(B)



54.



A microwave circuit consisting of lossless transmission lines T 1 and T2 is shown in the figure.The plot shows the magnitude of the input reflection coefficient  as a function of frequency f.The phase velocity of the signal in the transmission lines is 2  108 m s. .



The length L (in meters) of T2 is ___________ Key:



0.1
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A positive charge q is placed at x= 0 between two infinite metal plates placed at x= −d and at x = +d respectively. The metal plates lie in the yz plane.



55.



The charge is at rest at t= 0, when a voltage +V is applied to the plate at –d and voltage –V is applied to the plate at x= +d. Assume that the quantity of the charge q is small enough that it does not perturb the field set up by the metal plates. The time that the charge q takes to reach the right plate is proportional to (A) d/V Key:



(B)



d V



(C) d



(D)



V



d V



(C)



ICP–Intensive Classroom ProgrameGATE-Live Internet Based ClassesDLPTarGATE-All India Test Series Leaders in GATE Preparations65+ Centers across India © All rights reserved by Gateforum Educational Services Pvt. Ltd.No part of this booklet may be reproduced or utilized in any form without the written permission.



28 2828/ Downloaded from : www.EasyEngineering.net 12828



























[image: stand by, stand by by chris ryan]
stand by, stand by by chris ryan












[image: Engineering Hydrology by K Subramanya - BY Easyengineering.net ...]
Engineering Hydrology by K Subramanya - BY Easyengineering.net ...












[image: By Concept (MYP By Concept)]
By Concept (MYP By Concept)












[image: Basic Environmental Engineering by R.C.Gaur - civilenggforall- By ...]
Basic Environmental Engineering by R.C.Gaur - civilenggforall- By ...












[image: Engineering Hydrology by K Subramanya - BY Easyengineering.net ...]
Engineering Hydrology by K Subramanya - BY Easyengineering.net ...












[image: Engineering Surveying by W.Schofield - BY Civildatas.blogspot.in.pdf]
Engineering Surveying by W.Schofield - BY Civildatas.blogspot.in.pdf












[image: HIGHWAY ENGINEERING by Martin Rogers - By EasyEngineering ...]
HIGHWAY ENGINEERING by Martin Rogers - By EasyEngineering ...












[image: IRRIGATION ENGINEERING by RNReddy - By EasyEngineering.net.pdf]
IRRIGATION ENGINEERING by RNReddy - By EasyEngineering.net.pdf












[image: pdf-1573\trinity-by-uris-by-leon-uris.pdf]
pdf-1573\trinity-by-uris-by-leon-uris.pdf












[image: Beginning AutoCAD 2007 by Bob McFarlane - By www ...]
Beginning AutoCAD 2007 by Bob McFarlane - By www ...















EC-GATE-2016-Set-2- By EasyEngineering.net.pdf






Key: (C). 2. The students ________the teacher on teachersâ€Ÿ day for twenty years of dedicated teaching. (A) facilitated (B) felicitated. (C) fantasized (D) facilitated. Key: (B). 3. After Indiaâ€Ÿs cricket world cup victory in 1985, Shrotria who was playing both tennis and. cricket till then, decided to concentrate only on cricket. 






 Download PDF 



















 1MB Sizes
 1 Downloads
 103 Views








 Report























Recommend Documents







[image: alt]





stand by, stand by by chris ryan 

Just what do you do to start checking out Stand By, Stand By By Chris Ryan ... we have informed recently, simply go to the web link that we provide here.














[image: alt]





Engineering Hydrology by K Subramanya - BY Easyengineering.net ... 

Kuala Lumpur Lisbon London Madtld f\~exlco City f\~llan Monueal. San Juan Santiago Singapore Sydney Tokyo Toronto. Visit : Civildatas.blogspot.in. Visit : Civildatas.blogspot.in. Civildatas.blogspot.in. Page 3 of 450. Engineering Hydrology by K Subra














[image: alt]





By Concept (MYP By Concept) 

meaningful approach by integrating the inquiry statement in a global context - Develops ... and eTextbooks via Dynamic Learning, our complete digital solution.














[image: alt]





Basic Environmental Engineering by R.C.Gaur - civilenggforall- By ... 

www.EasyEngineering.net. Page 3 of 220. Main menu. Displaying Basic Environmental Engineering by R.C.Gaur - civilenggforall- By EasyEngineering.net.pdf.














[image: alt]





Engineering Hydrology by K Subramanya - BY Easyengineering.net ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Main menu.














[image: alt]





Engineering Surveying by W.Schofield - BY Civildatas.blogspot.in.pdf 

Engineering Surveying by W.Schofield - BY Civildatas.blogspot.in.pdf. Engineering Surveying by W.Schofield - BY Civildatas.blogspot.in.pdf. Open. Extract.














[image: alt]





HIGHWAY ENGINEERING by Martin Rogers - By EasyEngineering ... 

Dublin Institute of Technology. Ireland. Blackwell. Science. Downloaded From : www.EasyEngineering.net. Downloaded From : www.EasyEngineering.net. www.EasyEngineering.net. Page 3 of 292. Main menu. Displaying HIGHWAY ENGINEERING by Martin Rogers - By














[image: alt]





IRRIGATION ENGINEERING by RNReddy - By EasyEngineering.net.pdf 

Page 1 of 281. Downloaded From : www.EasyEngineering.net. Downloaded From : www.EasyEngineering.net. www.EasyEngineering.net. Page 1 of 281. Page 2 of 281. IRRIGATION. ENGINEERING. Downloaded From : www.EasyEngineering.net. Downloaded From : www.Easy














[image: alt]





pdf-1573\trinity-by-uris-by-leon-uris.pdf 

pdf-1573\trinity-by-uris-by-leon-uris.pdf. pdf-1573\trinity-by-uris-by-leon-uris.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





Beginning AutoCAD 2007 by Bob McFarlane - By www ... 

Prelims-H8323.qxd 9/22/06 6:35 PM Page xi. Visit : www.Easyengineering.net. Visit : www.Easyengineering.net. Page 3 of 381. Beginning AutoCAD 2007 by Bob McFarlane - By www.EasyEngineering.net.pdf. Beginning AutoCAD 2007 by Bob McFarlane - By www.Eas


























×
Report EC-GATE-2016-Set-2- By EasyEngineering.net.pdf





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















