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4T-¢ / PART-A

To be answered in English Only.

[70 Marks]

Q-1. | Fill in the blanks with appropriate propositions.

[1 x 5 Marks]

i) Are you going to study
ii) Success in this examination depends
i) Jawaharlal Nehru spent his childhood

iv) | hate sitting

the afternoon or

night?
hard work alone.

Anand Bhawan.

him as he always smells of garlic.

Q-2. | Write the noun forms of the following : -

[1 x 5 mark]

i) Enable
i) add

ii) beautify
iv) compare
v) decide

Q-3. | Write the past tense form.

[1 x 5 mark]

i) teach
i) spend
ii) shut
iv) seek
v) tell

—

Q-4. | Write a paragraph of about 200 words “Sardar Vallabhai Patel”

[1 x 5 mark]

Q-5 Choose the Correct Answer

[1 x 30 mark]

1. In a communication system, a process in which statistical averages and time averages are equal is called as,

A. stationary
B. ergodic

C. Gaussian
D. BIBO stable

2. The materials not having negative temperature coefficient of resistivity are

A. metals

B. semiconductors
C. insulators

D. none of the above

3. Which of the following counters can be used to divide the clock frequency of a microprocessor by 5?

A. 3 bit counter
B. 5 bit counter
G, mod 3 counter

D. mod 5 counter




4. Consider an AM system using a square law detector as shown in figure.

n(t)

Square law
BPF detactor LPF |y, (1)

Xo(t) = A1 + ux (t)] cos W.t, Jux(t)] << 1
The signal power at the output is :

A. A% u® ERC(H)]
B. A’ u” E(x)

1
C. 2 X | =
D. None

5. Thermal noise is passed through an ideal low-pass filter having cut-off at fc = W Hz. The auto correlation value of the noise at the
output of the filter is given as

it osfe
Triangular function over the range 20 2w
B. Gaussian over the range -®© < t<
C. A Delta function att =0
D. Sin ¢ function over the range - ®© < t<

6. All poles and zeros of a driving point immittance function of an L-C network

A. should lie on the jw axis

B. should lie on the +ve real axis
C. should lie on the - ve real axis
D. can lie anywhere in s-plane

7. Determine the correctness or otherwise of the following Assertion [a] and the Reason [r].
Assertion : FETs are more suitable at the input stages compared to BJTs
Reason: A FET has lower output impedance than a BJT.

A. Both [a] and [r] are true and [r] is the correct reason for [a]

B. Both [a] and [r] are true but [r] is not the correct reason for [a]
C. Both [a] and [r] are false

D. Both [a] and [r] are true

8. What are the ultimate purpose of minimizing logic expressions?
1. To get small size expression.
2. To reduce the number of variables in the given expression.
3. To implement the function of the logic expression with least hardware.

4. To reduce the expression for making it feasible for hardware implementation.
Select the correct answer from the codes given below:

A. 1 only

B. 2and 3




C.

D.

3 only

3and 4

9. A function is given f(t) = sin’t + cos2t. Which of the following is true?

A.

B.

C.

D.

f has frequency components at 0 and 1/21T Hz
f has frequency components at 0 and 1/ THz
f has frequency components at 1/2 T and 1/ T Hz

f has frequency components at 0, /2 TT and 1/ THz

10. The amplifier network is shown below:

I 20V
5.6 k0
?36 ko 10 uyF
—e
10 uF g =60
fﬁ
V.
24 ko
2kn 15 uF
re and z0 is:
A 6.42 kQ2, 5.6 kQ
B. 6.42 Q, (5.62) kQ
C. 6.4k Q, (5.62) k £2
D. 6.42 2,56k 2

11. Efficiency of general AM signal with em = E1 cos W1t + E2 cos W2t with modulation index m1 and m2 is

A

2 2
mc+m
12 22 x 100
24-{7/&14-;';';:Z

2+mi+m

2 2
my+ m2

2
2 x 100

2 2

m, + m
) il x 100
2

2+m1+m

i

2+ mf-)- mz

= x 100

2 2
my+ mz




12. Poynting vector is associated with

A. flux in magnetic field

B. power flow in electrostatic field
C. current in electrostatic field

D. charge in electrostatic field

A. six mod-13 counters

B. thirteen mod-6 counters

C. one mod 13 counter followed by
D. thirteen mod-13 counters

13. A divide by 78 counters can be realized by using

one mod-6 counter

the single-crystal structure is called

A. lon implantation

B. Chemical vapour deposition
C. Electroplating

D. Epitaxy

14. The process of extension of a single-crystal surface by growing a film in such a way that the added atoms form a continuation of

15. What are the counting stages (Q,, Q,) for the co

unter shown in the figure below?

D. 01, 10, 00, 01, 10, ...

Q
._._.J1 Qi .—J Jz Q2 _l
Clock ————g> IK Flip Flop —a> JK Flip Flop
— Ky 61 — K3 Q2 —-l
T

A 11, 10, 00, 11, 10, ...
B. 01, 10, 11, 00, 10, ...
C. 00, 11, 01, 10, 00, ..

GHz which has an internal impedance of 5

A. 50 Q

B. Zero Q

C. 100 Q
Infinite Q

LD.

16. Consider the transmission line of length 37.

5 cm, which is terminated into zero resistance. This line is being exited by a source of 1

0 Q. What is the input impedance of the line as seen by the source?




17. The junction capacitance of a linearly graded pn junction (with applied voltage = V) is proportional to

A 1
4 2
Ve
8 _1
: V92
c 1
3
Ve
v L
: VBB

18. Consider the following statements:
For a square waveguide of cross-section 3m x 3m it has been found

At 6 GHz dominant mode will propagate
At 4 GHz only dominant modes and evanescent
At 11 GHz all the modes and no higher order mode will propagate

At 7 GHz degenerate modes will propagate
Which of the above statements are correct?

A. 1 and 2 only
B. 1,2and 4
C. 2 and 3 only
D. 2,3and 4

19. The circuit shown depicts :

T + Vee
Re
Ry §
Vo
S R2
L)
Rg l:
Ve 0—AANA—
s T
1 £
= Re =
AN

A. voltage series negative feedback

B. voltage shunt negative feedback

C. current series negative feedback

D. current shunt negative feedback




20. Which of the transistor models is most preferred for the analysis of a transistor circuit both at mid-band and at high frequencies?

A. h-parameter model
B. y-parameter model
C. s-parameter model
D. hybrid-p model
21. Itis very likely in gate family that when one gate is driving number of gates in , a gate having least
voltage for saturation may consume large leaving other gates inoperative and this phenomenon is called
A. DTL, parallel, current, current - sinking
B. DCTL, parallel, current, current-lagging
G, ECL, series, voltage, voltage-deterioration
B3 DCTL, series, current, current-lagging

22. The unit step response of an under damped second system has steady state value of - 2. Which one of the following transfer
functions has these properties?

-2.24
A.
s2 + 2.595 + 1.12
-3.82
B.
52 +1.91s + 1.91
-2.24
C.
2 -2.59s5 + 1.12
. -3.82

s2-191s + 1.91

23. For a system with transfer function

16

T(s) = —

s+ 45+ 16
The bandwidth of the system is (rad/sec)
A. 2.828
B. 5.2915
C. 5.088
D. cannot be determined

24. Consider the following:
1. Distortion
2. Gain
3. Bias stabilization
4. Sensitivity

5. Frequency response
Which of these properties of the power amplifier one should concentrate upon while designing a good power amplifier circuit?

A. 1,2and 3
B. 1,3and 5
C. 2,3and 4

D. 4 and 5




25. In the silicon BJT circuit shown below, assume that the emitter area of transistor Q1 is half that of transistor Q2.

"
—
L

)

R=9.3kn

Q1 Q2
(B, = 700) j'_‘—_'t (B,= 715)

o

-10V

The value of current |0 is approximately

A. 0.5 mA
B. 2mA

C. 9.3 mA
D. 15 mA

26. A silicon wafer has 100 nm of oxide it and is inserted in a furnace at a temperature above 1000°C for further oxidation in dry
oxygen. The oxidation rate

A. is independent of current oxide thickness and temperature

B. is independent of current oxide thickness but depends on temperature
C. slows down as the oxide grows

B): is zero as the existing oxide prevents further oxidation

27. When a vector has positive divergence, it indicates that the vector quantity has at that point and if the divergence is negative, it

indicates
A. source, sink
B. sink, source
C. positive value, negative value
B negative value, positive value

28. A function of one of more variables which conveys information on the nature of physical phenomenon is called

A. Noise
B. Interference
C. System

D. Signal




29. A current source with three basic transistors is shown. All transistors are similar. All are having finite current gain B

V-

1,.;1? 15

__J<
ek

-

Then |, is
(Les B(1 + B))
(B2+B+2)
(Ier B(1 + B))
(B2+B+1)
(e (2 + B))
(B+3)

(Ler (B + 1))

D.
(B+2)

30. Which of the following represent a wave equation for a tightly stretched elastic string of length | and 'm', mass per unit?

dy _ g 8yl

A.
dat oxoy

2 2
B. %y . ¥

a2 ax?
gz_x =K a_zz
ot? 9%y
! 2 2
By otox

Tt / PART-B

I Y 3 ar 3ot § 33 / Answer can be given either in Hindi or English.

[ 35 marks]

Q-6. | e RfirT gaT 3, SAT BT 320% AT T 81 A A F 25% &1 g B & At fawar gt ReR ¥ &, o faeea
T T STV fberT fRrerey T g &/

In a certain store, the profit is 320% of the cost. If the cost increases by 25% but the selling price
remains constant, approximately what percentage of the selling price is the profit?

'[5 Marks]




[1x 10 Marks]

Q-7. | 6& ST T 99 B/ Choose the Correct Answer.
i) @ 3fel aTell U ¥T b 37l T N & 15 TAT SHP 3l & T T AR & 3 Y TE QY 3T ITell T AT 872 / :
The sum of the digits of a two-digit number is 15 and the difference between the digits is 3. What is the tw‘o’-digit
number?
a) a)87 | b) b)96 [c) 078 | d) d)None of these
ii) &1 HET3N BT UFhE 120 & TAT Sb &1 T ANT 289 & g7 &1 T3 I A & /
The product of two numbers is 120 and the sum of their squares is 289. The sum of the numbers is
a) 20 b) 23 c) 169 d) None of these
i)y U@ WS U E BT FIT SIHAT T 872 /
What decimal of an hour is a second?
a) 0.0025 b) 0.0256 c) 0.00027 d) 0.000126
iv) af%0.232323 P AT F IS S AT ARV 8/
When 0.232323 is converted into a fraction, then the result is
a) 1/5 b) 2/9 c) 23/100 d) 23/99
v) SrEen el e T & e 20% 3R 50% 31f¥e § aF $7 3 SRS T 3T & /
Two numbers are respectively 20% and 50% more than ‘a third number. The ratio of the two numbers is
a)2:5 b) 3:5 c) 4:5 ol
vi) Cot45°equal to
a) a)V3/2 | b b1n2 [ine o0 ood] @
vii) 19 70 Ta Ot SIS T T faT 81T R TS TIT UR 37 1 a7 9 AT B/
What percentage of numbers from 1 to 70 has 1 or 9 in the unit’s place.
a) a)1% ] b) b)14% | ¢ c)20% | d) d)10%
viii) 9 450 PY 4.5% AT P AT ST &R A 9 81 SIS AT Y foperIT Ty R /
How much time will it take for an amount of Rs. 450 to yield Rs. 81 as interest at 4.5% per annum of simple interest?
a) a)3%Years [ b) b)4 Years I c) c)4% Years | d) d)5 Years
ix) U fAshaT ¥ U SO & 6 TR St @RI I Ueb SUY & fbait Sifthart sat =1fae Ry &t 20 wifererd &1 emy &1/
A vendor bought toffees at 6 for a rupee. How many for a rupee must he sell to gain 20%?
a) a)5 [ b) b)4 | ¢ c¢)3 T d) d)6
x) frafRad 3 & i w@ s S g /
Which of the following is a prime number?
a) a)33 | b b)s1 |/ o ©)93 Lo a)d) 97
Q-8. | o dlferd BT fter B TR gTAT AT B IHHT SHATE BT 20% 3N IH AISTE BT 10% T &Y TE | D AT H g
I T wfrera s HR /
: : : [ 5 Marks]
A towel, when bleached, was found to have lost 20% of its length and 10% of its breadth. What is .
the percentage of decrease in area.
Q9. | 1o 3 3fR IGD AT Y 31 T AT 56 I & 4 I A1S AT B IMY T B 31y B 3 T BN A A 3R A Y pEen: ey @ vt/
The sum of the ages of a daughter & mother is 56 years after 4 years the age of the mother will be 3 times that of the
daughter. What is the age of the daughter & the mother respectively? [5 Marks]
Q-10. | v gt 0o fiig & % 81w 1 bt qF 6t 3R Trerar &, R a8 fior 6t ok e & ok 5 bt =rerar 81 59 918 a8 @ $F RS &
31l 2 el e 1 9 TS 78 ST A AR TeAR 11 el wrerer & o aw o groaelt fig & et o & ;
Starting from a point a person walk 1 km to east then he turns to the south & walks for 5 km. Next he  turns east &
walks 2 km. After this he turns to the north & walks for 11 km. How far is he from his starting point? [5 Marks]
Q-11. | g, &t o &t v g & forT 50,000 TTI HT FEGT o1 € | A, B I 4000 T 31 3R B, C ¥ 5000 S0 31 @1t & &t 35000
B & el A1 bRy fberAt 17w @l /

A, B, C subscribe Rs. 50,000 for a business. A subscribes Rs. 4000 more than B and B Rs. 5000 more than C. Oﬁt of a
total profit of Rs. 35000 what amount will A receive. [5 Marks]




