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2012

McQ 1.1

SOL 1.1

McQ 1.2

Q. 1 - Q. 25 carry one mark each.

The current ¢ through the base of a silicon npn transistor is 1 4 0.1 cos (100007¢) mA
At 300 K, the 7, in the small signal model of the transistor is

o

ok gate
(A) 250 Q2 B) 27.50
(C) 250 hE Iﬁ 22.5 Q)

Option (C) is correct.

A AAY

Given iy = 1+ 0.1cos(10007t) mA
So, Iy = DC component of g,
= 1mA
In small signal model of the transistor
r, = B I‘C/T Vr = Thermal voltage
Vi _Vr Ie _
Ie/B Iy g
_
=7
_25mV _ _
So, T = 1A =250 Vi=25mV, Iy=1mA

The power spectral density of a real process X(t) for positive frequencies is shown
below. The values of E[X?*(t)] and | E[X(?)]|, respectively, are
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4 Sx(w)

400 6(w-10")

0 ) 10 1 w(lOgrad/s)

(A) 6000/7,0 (B) 6400/7,0

(C) 6400/, 20/ (7+/2) (D) 6000/, 20/ (7+/2)
SOL 1.2 Option (A) is correct.

The mean square value of a stationary process equals the total area under the
graph of power spectral density, that is

X2(0] = [ Sx(f)df

or, E[X*(1)] = ifﬁ*x
or, E[X*(t)] =2 ﬁ é 1 édw (Since the PSD is even)

a-underthetriangle + integration of delta function)]

RTTI1e)

= 116000 + 400]

6400
TooT

| E[X(?)]| is the absolute value of mean of signal X(¢) which is also equal to value
of X(w) at (w=0).
From given PSD

Sx(w) ‘ ,=0
Sx(w) = ‘ X(w ‘ =0
| X(w LOZO
X (w) ‘w:O =0
McaQ 1.3 In a baseband communications link, frequencies upto 3500 Hz are used for signaling.

Using a raised cosine pulse with 75% excess bandwidth and for no inter-symbol
interference, the maximum possible signaling rate in symbols per second is

(A) 1750 (B) 2625

(C) 4000 (D) 5250
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SOL 1.3 Option (C) is correct.
For raised cosine spectrum transmission bandwidth is given as
Br = W(l1+ «) a — Roll of factor
Br = %(1 + a) R, » Maximum signaling rate
_ R
3500 = 7(1 +0.75)

_ 3500 x 2 _

Mca 1.4 A plane wave propagating in air with E= (8a,+ 6a,+ 5a.) e/ ™ V/m is
incident on a perfectly conducting slab positioned at < 0. The E field of the
reflected wave is
(A) (- 8a, —6a,—5a.) " V/m (B) (- 8a,+6a,— 5a.) " V/m
(C) (-~ 8a,—6a,—5a.) e * *V/m (D) (-8a,+6a,—5a.) e *V/m

SOL 1.4 Option (C) is correct.
Electric field of the propagating wave in free space is given as
E, = (8a,+ 6ap+ba.) ¥V /m
So, it is clear that wave is propagating in the direction (— 3a, + 4a,).
Since, the wave is incident on agperfectly conducting slab at x = 0. So, the reflection
coefficient will be equal to*= 1=
ie. E.,=(-1)E,
=—8a,—6a,—5a;
Again, the reflected wave will be as shown in figure.

Conducting Free space

slab

=0

i.e. the reflected wave will be in direction 3a, + 4a,. Thus, the electric field of the
reflected wave will be.
E, = (- 8a,—6a,—5a.) " * " V/m

McQ 1.5 The electric field of a uniform plane electromagnetic wave in free space, along
the positive z direction is given by E = 10(a,+ ja.)e’". The frequency and
polarization of the wave, respectively, are

(A) 1.2 GHz and left circular (B) 4 Hz and left circular
(C) 1.2 GHz and right circular (D) 4 Hz and right circular
SOL 1.5 Option (A) is correct.
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The field in circular polarization is found to be

E, = Ey(a, * ja.) e " propagating in +ve z-direction.
where, plus sign is used for left circular polarization and minus sign for right
circular polarization. So, the given problem has left circular polarization.

— _w
5—25—6
5 2
c
f_25><c_25><3><108
- 2r T 2x3.14
= 1.2GHz

McaQ 1.6 Consider the given circuit

D
e >
In this circuit, the race argua I e

(A) does not occur

(B) occur when CLK = 0 h B I p

(C) occur when CLK =1land A= B=1
(D) occur when CLK =1and A=B=0

SOL 1.6 Option (A) is correct.
The given circuit is

A

o |

CLK|

oO—

B

Condition for the race-around

It occurs when the output of the circuit (Y}, Ys) oscillates between ‘0’ and ‘1’
checking it from the options.

1. Option (A): When CLK =0

Output of the NAND gate will be A, = B; = 0 = 1. Due to these input to the next
NAND gate, Yo=Y+ 1=Y and V=Y, + 1 = V5.

If =0, Y, =Y, =1 and it will remain the same and doesn’t oscillate.
IfY,=0, Y, = Y, =1 and it will also remain the same for the clock period. So,
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it won’t oscillate for CLK = 0.
So, here race around doesn’t occur for the condition CLK = 0.
2. Option (C): When CLK =1, A=B=1
1 =B =0andso Y=Y,=1
And it will remain same for the clock period. So race around doesn’t occur for the

condition.
3. Option (D): When CLK=1,A=B=0
SO, 1= Bl =1

And again as described for Option (B) race around doesn’t occur for the condition.
So, Option (A) will be correct.

McaQ 1.7 The output Y of a 2-bit comparator is logic 1 whenever the 2-bit input A is greater
than the 2-bit input B. The number of combinations for which the output is logic
1,is
(A) 4 (B) 6
(C) 8 (D) 10

SOL 1.7 Option (B) is correct.

A

o—

gate
: help

Y =1, when A > B
A= ap ay, B= blbO

(041 Ao bl bo Y

0 1 0 0 1

1 0 0 0 1

1 0 0 1 1

1 1 0 0 1

1 1 0 1 1

1 1 1 0 1

Total combination = 6
McaQ 1.8 The i-v characteristics of the diode in the circuit given below are

v—0.7
0A v< 0.7V
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McaQ 1.9

SOL 1.9
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1 kQ

10 V= +

The current in the circuit is

(A) 10 mA (B) 9.3 mA

(C) 6.67 mA (D) 6.2 mA

Option (D) is correct.

Let v> 0.7V and diode is forward biased. By applying Kirchoff’s voltage law
10—ixX1lk—v=0

10 — [”30%-7](1000) v =0

10— (v=07) x2—v =0
10 — 3v+

=38V >0.7 (Assumption is true)

. v—07 . 38-0.7 _
So, 7 5 1: 00 = 6.2 mA

In the following figure, C} i acitors. C; has been charged to 12V

before the ideal switch S is closed ah E(I ﬁe current () for all ¢ is
g t=0

*——

Ci= ™\ =F=G6
i(t)

(A) zero (B) a step function

(C) an exponentially decaying function (D) an impulse function

Option (D) is correct.
The s-domain equivalent circuit is shown as below.
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1) = ( Clcfa)(m V) ve(0) =12V
I(s) =12C,,

Taking inverse Laplace transform for the current in time domain,
i(t) = 12C,,6(1) (Impulse)

MCQ1.10 The average power delivered to an impedance (4—43)Q by a current
5cos (1007t 4 100) A is
(A) 442 W (B) 50 W
(C) 62.56 W (D) 125 W

SOL 1.10 Option (B) is correct.
In phasor form
Z=4-3j3
Z =5/—36.86
I =5/100°

Average power delivered.

P, 2‘ d}Zcos@
a N\F 86°

v help

Alternate method:

7 =(4-3)Q
I = 5cos(1007t+ 100) A

P, =5 Re{T \22}

=5 % Re{(5)" x (4~ 3)}
=1 x100=50wW
mMcQ 1.11 The unilateral Laplace transform of f(¢) is % The unilateral Laplace
transform of ¢f(t) is s+s+1
O ey B e
NI ) @

SOL 1.11 Option (D) is correct.
Using s-domain differentiation property of Laplace transform.
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It f(t) <= F(s)
z dF(s)
tf(t) T ds
-
So, L0 =55 511
__ 2s+1
($+s+1)°
McQ 1.12  With initial condition z(1) = 0.5, the solution of the differential equation
dx .
dt +r=1,1s
1 1
t? t
SOL 1.12 Option (D) is correct.
pdz
dt +z =
dx 1T

dt

dz Pg Q(l g] {

dat Tt

Integrating factor, IF = e :hEIp— t

Solution has the form
e x IF = [(Q x IF)di+ C

TX 1 :f(1)(t)dt+c

t2
= 74_ C
Taking the initial condition
z(l) =0.5
_1
C=0
_t ot
So, xt = 5 Pr=g

McQ 1.13  The diodes and capacitors in the circuit shown are ideal. The voltage v(t) across
the diode D, is
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cos(wt) C~D D, =,

A
(A) cos(wt) — 1 (B) sin (wt)
(C) 1 — cos(wt) (D) 1 — sin(wt)

SOL 1.13  Option (A) is correct.
The circuit composed of a clamper and a peak rectifier as shown.

cos(wt) C_) i D, i

____________________

Clamper Peak rectifier I

Clamper clamps the voltage s shown
| hel
0 > {(sec)
-2 V _____

The peak rectifier adds +1 V to peak voltage, so overall peak voltage lowers down
by —1 volt.
So, v, = coswt— 1

McaQ 1.14 In the circuit shown
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Y
oo
AT
(AYY=AB+C (B) Y=(A+B)C
(C)Y=(A+B)C (D) Y=AB+ C
SOL 1.14  Option (A) is correct.
Parallel connection of MOS = ration
Series connection of MOS = A peration
The pull-up network acts as an r. From pull down network we write
Y =(A4+BC
G d e

McCQ 1.15 A source alphabet consists of N sh&\l ith the probability of the first two
symbols being the same. A source encoder increases the probability of the first
symbol by a small amount ¢ and decreases that of the second by e. After encoding,
the entropy of the source
(A) increases (B) remains the same

(C) increases only if N =2 (D) decreases

SOL 1.15 Option (D) is correct.
Entropy function of a discrete memory less system is given as

H=Y'p og<—>
k=0 ' B

where P, is probability of symbol S;.
For first two symbols probability is same, so

H = P110g<]13>+ P210g< 1 >+ Z P;Aog(%)
—<P110g P+ Blog P, + EPklog Pk>
k=3

N-1
——<2PlogP+ ZPklong> (P=P,=P)
k=3
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Now, P=P+e, PL=P—c¢
N—-1
So, H =—|(P+e¢)log(P+e¢)+ (P—¢)log(P—¢)+ Y, Plog P
=3
By comparing, H < H

Entropy of source decreases.

McQ 1.16 A coaxial-cable with an inner diameter of 1 mm and outer diameter of 2.4 mm is
filled with a dielectric of relative permittivity 10.89. Given uy = 47 X 107" H/m,

9
%% F/m, the characteristic impedance of the cable is

(A) 330 (B) 100
(C) 143.3Q (D) 43.4Q

SOL 1.16 Option (B) is correct.
Characteristic impedance.

Zo :\/gln<

b — outer dia
' HdAT
= /&
AT X 10 p<2 4
107°

= 1002

MCQ 1.17  The radiation pattern of an antenna in spherical co-ordinates is given by
F(0) =cos'0; 0=<0<m/2
The directivity of the antenna is
(A) 10dB (B) 12.6 dB

(C) 11.5dB (D) 18dB

SOL 1.17 Option (A) is correct.
The directivity is defined as

_ Fax
b=,
Frwe = 1
- 1fF9¢
avg

_ E[ l y l 7(0,)sin 0dd d¢]
_ ﬁ[ l 7 l " cos*fsin 0d0d¢]
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_L27r_cos59 /2

4w ( 5 >0
_ 1 _o4+ 1
_47rX27T[ 0+5]
_ 1 2 _ 1
“4r X5 T 10
_ 1

D—m—lo
or, D(indB) = 10log10 = 10dB

McQ 1.18 If z[n] = (1/3)I"I— (1/2)"u[n], then the region of convergence (ROC) of its z
-transform in the z-plane will be

(A) 3 <|z|<3 (B)

(C) 5<|z|<3 (D)

SOL 1.18 Option (C) is correct.
z[n] = (é)ﬂ — u
L

Taking z-transform

x[2] = i (%)zh&l poo(%)_nz"u[—n—l]

n=0 n=—00 n=0
[ee) 1 n [ee) 1 m (o) 1 n .
=Y (=) + > (52) =D (5 Tak =—

Series I converges if ‘ 3%‘ <1or ‘ 2z ‘ > %

Series II converges if ‘%z ‘ <1lor ‘ z ‘ <3
. o1 1
Series III converges if ‘Q_z ‘ <1lor ‘ z ‘ >95
Region of convergence of X (z) will be intersection of above three
So, ROC: 3 <|z|<3
MCQ 1.19  In the sum of products function f(X,Y,2) = 2(2,3, 5), the prime implicants are

4,
(A) XY, XY (B) XY, XY Z, XYZ
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(C) XYZ, XYZ, XY (D) XYZ, XYZ, XY Z, XY Z

SOL 1.19  Option (A) is correct.
Prime implicants are the terms that we get by solving K-map

YZ

X 00 01 11 10
] 1
0 L[ 1]

F=XY+XY
| —

prime implicants

MCQ 1.20 A system with transfer function

(849 (s+2)
G = 4 D5+ 3) (5 )
is excited by sin(wt). The steady-state output of the system is zero at
(A) w=1rad/s (B) w=2rad/s

(C) w=3rad/s

(D) w=4rad/s
SOL 1.20  Option (C) is correct. g a I

G(s) =
SN Jw =+ 2)
CU) = o 1) (o +3) (o + )
The steady state output will be zero if
‘G(jw)‘ =0
—w’+9 =0
w = 3rad/s

McaQ 1.21 The impedance looking into nodes 1 and 2 in the given circuit is

(B) 100 Q2
(D) 10.1k€2
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SOL 1.21 Option (A) is correct.
We put a test source between terminal 1, 2 to obtain equivalent impedance

B 1kQ
AN
TItest
9 kQ g 100 Qg Viest 991,

By applying KCL at top right node
Vvtest ‘/;est

ok + 1k T 100 ~ 9D = fiew
VCS VES 1
Vi + Y- 90t 1. -0
V;Eest — V;Eest
But "0k 1k T 10k
Substituting I, into equation (i), ave
I/test V;est 9 st
10k T 100 ﬁTé‘f &
]-00 West I/test
10 % 10° 100 ﬁte I p
2 I/test I
100 — Itest

T =Vt =500

test

MCQ 1.22 In the circuit shown below, the current through the inductor is

() 155 A B) =L A
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() 145 A (D) 0A

SOL 1.22 Option (C) is correct.

1/0°V -1£0°V

Applying nodal analysis at top

Vi+1/0°  Vi4+1/0° .
A Ny RS _
1 1 t@
Vi(jl+ 1)+ 14 1/0" =71
whelp

1
o -+ 1
Current I, = Vi+1/00 _ 1+
j1 J
_ J _ 1 A
(L4757 1+3J
1 2
McQ 1.23  Given f(2) = 251 743
If C is a counter clockwise path in the z-plane such that ‘z—l— 1 ‘ =1, the value of
ZW]j{f 2)dz is
(A) - (B) -1
(€)1 (D) 2

SOL 1.23  Option (C) is correct.
_ 12
f2) = z4+1 z+3

% ?{ f(2) dz = sum of the residues of the poles which lie inside the
¢ given closed region.
C=|z+1=1
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Only pole z=—1 inside the circle, so residue at z=—1 is.
_ —2z+1
fle) = (z+1)(2+3)
D (—2+1) 2
= et 27!

So %ygf(z) dz =1

Two independent random variables X and Y are uniformly distributed in the
interval [—1,1]. The probability that max[X, Y] is less than 1 /2 is

(A) 3/4 (B) 9/16
(C) 1/4 (D) 2/3
Option (B) is correct.

Probability density function of uniformly distributed variables X and Y is shown
as

\Y
1/2

———gale
Plmax(z.p)] < 3 hel D

Since X and Y are independent.
P{[max(a:, Y] < l} - P<X < l) P<Y< %)

< ) = shaded area = %
1y _ 3
Similarly for Y: P( < f) =1
So P{[maxxy]<%}:%x% %

Alternate method:
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AY
D +1 C
o IR ACVEX VT
+1/2!
A 1 E B

From the given data since random variables X and Y lies in the interval [— 1,1] as
from the figure X, Y lies in the region of the square ABCD.

Probability for max[X, Y] < 1/2: The points for max[X,Y]< 1/2 will be inside
the region of square AEFG.

So, P{max[X, YV]< %} =

g: X EE
McQ 1.25 If =+ —1, then the value of 2" is

(4) e hE(H]””
(D) 1

(C)

SOL 1.25 Option (A) is correct.
t=+—1=1i=cosh +isins

2 2

SO, €r = e%
7 =(e2) = (&2)

= 67%

Q. 26 to Q. 55 carry two marks each.

MCQ 1.26  The source of a silicon (n; = 10" per cm®) n-channel MOS transistor has an area of
1sqpm and a depth of 1pm. If the dopant density in the source is 10" /ecm?®, the

number of holes in the source region with the above volume is approximately
(A) 107 (B) 100
(C) 10 (D)0
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McaQ 1.27

SOL 1.27
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Option (D) is correct.
For the semiconductor

nopo = n}
2 20
n; 10
Po= =100 = 10 per cm®

Volume of given device,
V = Area X depth
= 1pm® X 1pm
=10"%cm® x 10 *cm
=10 " cm?
So total no. of holes is,
p=p XV
=10 x 107"
— 10711
Which is approximately equal to zero.

A BPSK scheme operating over N channel with noise power spectral density

of Ny /2, uses equiprobable signa \/ﬁ sin (w.t) and $(t) = —\/? sin (w, t)
over the symbol interval (0, T). If the local oscillator in a coherent receiver is ahead
in phase by 45° with resp tah e@lved signal, the probability of error in the
resulting system is

wofy%) hebe/%)

© @/ 3x;) ™) @,/ ix, )
Option (B) is correct.

In a coherent binary PSK system, the pair of signals s,(¢) and s,(t) used to represent
binary system 1 and 0 respectively.

s(t) =,/ 21? sinw, t
$(t) =—./ 27? sinw,t

where 0 < ¢t < T, E is the transmitted energy per bit.
General function of local oscillator

o1(1) :\/%sin(wct), 0<t<T

But here local oscillator is ahead with 45°. so

o (t) = \/%sin(wct—i- 45°)

The coordinates of message points are

S11 :.lo-gl(t) ¢1(t) dt
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T
:f /%sinwcta/%sin(wct+45°)dt
0

T
= /%'ésin(wct)sin(wct—klly)dt

2E /2 (T1,.. o | o
:‘/T‘/T,é g[sm45 + sin (2w.t 4 45°)] dt

1 T 1 T o

Similarly, S =— \/g

Signal space diagram

Decision
Boundary
I
I
Region 2 | Region 1
|
—VE/2 \

uat

Now here the two message points ar!tgat
The error at the receiver will be consi

When : (i) s is transmitted and s received

(ii) s9 is transmitted and s; received

So, probability for the 1* case will be as :
P< S91 received )

sy transmitted

P(X < 0) (as shown in diagram)

_PM /2 + N <0)
= P(N<—/E/2)
Taking the Gaussian distribution as shown below :

gm0 o X
E/2 Probability E/2
of error

Mean of the Gaussian distribution =,/ E/2

Variance = %

Putting it in the probability function :

0
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0 (z+y E/)
P<N<— %):f #Ne’ N2 dz
- 27r70
0 (z+~@)2
:f 1 e N dx
— 7TNO
Taking, vty B2 =t
Ny /2
dr = /Do at
So, P(N<—/E/2)= [~ S
o, — = e
JE/N, vV 2T

E
oAv/'w)
where () is error function.
Since symbols are equiprobable in_the 2" case

So,
P( sy; received )_ E

Ny

Sy transmitted

P( sy; received )]

Sy transmitted

E
)] - o/%)
A transmission line Wlth a characterlstlc impedance of 1002 is used to match a
50 €2 section to a 200 €2 section. If the matching is to be done both at 429 MHz and
1GHz, the length of the transmission line can be approximately

(A) 82.5cm (b) 1.05m
(C) 1.58 cm (D) 1.75m

Option (C) is correct.
Since Zy =~ 212y
100 =+/50 x 200

This is quarter wave matching. The length would be odd multiple of A/4.

A
¢ 3x10®
fi= 429 MHz, =TT R x 10 xa AT
8
f=1GHz, h=,C¢ = 3X10° o750

X4 1x10°x 4

Only option (C) is odd multiple of both } and .

2m—+1) = Hﬁ 9
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1.58
b
McQ 1.29  The input z(¢) and output y(¢) of a system are related as y(t) = f t.T(T) cos (37) dr

e}

2m+1) = ~ 21

. The system is
(A) time-invariant and stable (B) stable and not time-invariant

(C) time-invariant and not stable (D) not time-invariant and not stable

SOL1.29  Option (D) is correct.
t

y(t) = [ a(r)cos(37) dr

e}

Time invariance :

Let, x(t) =
y (1) =[:§(t)cos(37) dr
= u(t)cos(0)

For a delayed input (t— ) out S
y(t,tg) = 0) cos (37) dr

Delayed output g: at)TOS Eto)
"o = e BEID

System is not time 1nvar1ant

Stability :
Consider a bounded input z(t) = cos3t

y(t) = [ costar= [ L=cosbt

/1dt 2/0086tdt

As t > oo, y(t) > oo (unbounded)
System is not stable.

MCQ 1.30  The feedback system shown below oscillates at 2 rad/s when
R(s) . K(s+1) Y(s)

(T) S+as’+2s+1 >

(A) K=2and a=0.75 (B) K=3and a=0.75

(C) K=4and a=0.5 (D) K=2and a=0.5

SOL 1.30 Option (A) is correct.
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K(s+1)
= -Y
V(s) = )R () - V()
K(s+1) K(s+1)
Y(s)|1 =
() + S+ as’+2s+1 s3+a32+2s+1R(s)
Y(s)[s*+as’+s(2+ k) + (1+ k)] = K(s+1)R(s)
Transfer Function
H(s) = Y(s) _ K(s+1)
R(s) &+as+s(2+k)+(1+k)
Routh Table :
s3 1 2+ K
s2 a 1+ K

sl

a(2+ K) — (1+ K) 0

For oscillation,

a(2+ K) — (1+ K) _0

_ K&l
N a-i@ale
Auxiliary equation
A(s) = as"+ k—l—lh I
&= k—l—l E p

()

(k+1)
§ =—(k+2)
s =jvk+2
Jw =gV k+2
w=vk+2=2 (Oscillation frequency)
k=2
_2+1_3_
and a—2+2—4—0.75
McQ 1.31  The Fourier transform of a signal h(t) is H(jw) = (2 cosw) (sin2w) /w. The value of
h(0) is
(A) 1/4 (B) 1/2
(€)1 (D) 2
SOL 1.31 Option (C) is correct.
H(jw) = (2 cosw) (sin 2w)

w
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__sin3w n sinw
w w

We know that inverse Fourier transform of sin ¢ function is a rectangular function.

4 (1)

1/2

F sin 3w

4 (1)

-1 0 1 t(sec

So, inverse Fourier transform of

(t)
(O
+ =
. 25&]
The state variable descrlptlo of an g'n is given by

0 ay 0 I
0 0 a||lx|+ O U
0 0 I3 1

\ =

—(1 0 O)
T3
where y is the output and u is the input. The system is controllable for
(A)aliOag 0&3:/:0 (B) (1,1:0,0,2:/:0,613:/:0
(C) a1 =0,a3 F 0,a3=10 (D) @y # 0,4, # 0,a3=0

Option (D) is correct.
General form of state equations are given as

T = Az+ Bu
y = Cz+ Du
For the given problem
0 a O 0
A=(0 0 a|, B=|0
az 0 O 1
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[0 a O0]0 0]

AB =|0 0 a|0|=|a
a0 Off1 0
[0 0

aaz|[0 ay ay

A’B =|aya; 0 0l0|= 0

0 a3y Off 1 0

For controllability it is necessary that following matrix has a tank of n = 3.
U=|B:AB :AQB]

[}

0 0 aa
=10 a 0
1 0 0
So, a + 0

a1 Qo *+0= a; *+0
a3 may be zero or not.

Assuming both the voltage sourges arejin phase, the value of R for which maximum
power is transferred from circui ircuit B is

------ SR fate
| or Oohelp

________________________________

(A) 0.80 (B) 1.4Q
(C) 20 (D) 2.80

Option (A) is correct.
We obtain Thevenin equivalent of circuit B.

R
o AR
Vi B . -~
— —j1 Q= C,: 3/0°V

Thevenin Impedance :
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R
o AN
Zy, ,
— —jl Q==

ZTh - R
Thevenin Voltage :
VTh - 3& V
Now, circuit becomes as
i 20 R
AM——AWY |
wev@® L Qv
Current in the circuit, = éo";fl e
Power transfer from circuit A-t6-B
= (1)* ﬁ‘l
_[10—37? ElO -3
P=lo5r| Y25 R
___49R i 21
2+ R)* (2+R)
p_ 49R+21(2+ R)
(2+ R)?
_42+70R
(2+ R)?
dP _ (2+R)*70— (42+70R)2(2+ R)
dR — (2+R)!

(2+ R)[(2+ R)70 — (42 + T0R)2] = 0
140 + 70R — 84 — 140R =0

56 = 70R
R =0.8Q
McQ 1.34  Consider the differential equation
d*y(t) | ,dy(t . d
dzg ) +2 Zg ) +y(t) = 6(1) with y(t)|,_ =—2and d—?z

www.gatehelp.com

=0

=0

t=0"

Brought to you by: Visit us at:



Page 26 GATE EC 2012 www.gatehelp.com

The numerical value of % is
(A) —2 = (B) -1
(C) 0 (D) 1

SOL 1.34  Option (D) is correct.

LoD 240 4y = s

By taking Laplace transform with initial conditions

£Y(s) — sy(0) - Y ]+ 2[sy(s) — y(0)] + Y(s) =1

dt

= [ Y (s) + 25— 0]+ 2[sY(s) + 2]+ Y(s) = 1

Y(s)[§+2s+1]=1—-25—4

—2s5s—3
Y(s) = 22—
(s) $+2s+1

We know that,
If, Y(s)

then, dyl) 7~ v(0)

So, sY(s) ) gjﬁ+2
—g s+25+4s+2
(s +25+1)

s+ 2 s+1 1
SY(S)_y(O) = (5:1)2 = ($j1)2+(8+ 1)2

_ 1 1
By taking inverse Laplace transform

d%igt) = e 'u(t) + te " u(t)

|
<
—~
=)

—J f— 0 f—
i t:0+—e +0=1

McQ 1.35 The direction of vector A is radially outward from the origin, with ‘A‘: kr".
where 7 = 22 + 4”4+ 2 and k is a constant. The value of n for which V+A = 0 is
(A) —2 (B) 2
(€)1 (D) 0

SOL 1.35 Option (A) is correct.
Divergence of A in spherical coordinates is given as

cA=L1 0 0
\Y A—Tzar(r A,)
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— Li n+2
=7ar )
:%(n+2) n+1
=k(n+2)r""'=0 (given)
n+2=0
n=—2

A fair coin is tossed till a head appears for the first time. The probability that the
number of required tosses is odd, is

(A) 1/3 (B) 1/2

(C) 2/3 (D) 3/4

Option (C) is correct.

Probability of appearing a head isel /2. If the number of required tosses is odd, we

have following sequence of eve

H TT TH oo,
3 5
Probability p=1 ) + (%) Yo

In the CMOS circuit shown, electron and hoEmobilities are equal, and M, and M,
are equally sized. The device M, is in the linear region if

5V
< M,
|V l=1V
Vi
V=1V
M2
(A) Vi, < 1.875V (B) 1.875V < V, < 3.125V
(C) Vi >3.125V (D)0< V,, <5V

Option (A) is correct.
Given the circuit as below :
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5V
i
M,
|[Vp, =1V
‘/Z-’I’L VO
V=1V
Ly M

Since all the parameters of PMOS and NMOS are equal.

So, I = fp
(), =an(f), = ()

www.gatehelp.com

Given that M; is in linear region. So, we assume that M, is either in cutoff or

saturation.

Case 1 : M, is in cut off

So, L=1I=0
Where I, is drain current in M,

Since, L =

N Onpgx

=" (T )[HSD(TG— Viy) — Vol
Solving it we get, E p

2(Vio — Vi) = Vs
> 25— Vu-1)=5-1Vj

2
For L=0,Vp=5V
So, V, =233 =av
So for the NMOS
Ves = Vin—0

=4—-0=4V and Vg > Vg,
So it can’t be in cutoff region.
Case 2 : M, must be in saturation region.

SO, Il = .[2

C n
NPQOX%[Q(VEG — Vi) Voo — Vip] = fin Cox W

2

= 2(Vse— Vi) Vsp— Vip = (Vgs — Vi)?
= 25— Ve 1)(5— Vi) —(5— V) = (Vi—0—1)°
= —1)?

24— Vi) (5= Vp) = (65— V)" = (V;

is drain current in M.

)~ Vi

L

( VGS - Van)2
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Substituting Vp = Vps = Vgs — Vi, and for N-MOS = Vp =V, — 1

= 24— Vi) (6= Vi) = (6 — Vi)® = (Vi — 1)?

= A8 — 36— 8V, =— 2V, +1
= 6V, =11

= Vm:%zl.SSSV

So for M, to be in saturation V;, < 1.833V or V,, < 1.875V

A binary symmetric channel (BSC) has a transition probability of 1/8. If the
binary symbol X is such that P(X = 0) =9/10, then the probability of error for
an optimum receiver will be

(A) 7/80 (B) 63/80

(C) 9/10 (D) 1/10

The signal m(t) as shown is app 1e to both a phase modulator (with %, as the

phase constant) and a fr ra, cEator (with k; as the frequency constant)
having the same carrier freque

0 help

2

-2

\J

The ratio k,/k; (in rad/Hz) for the same maximum phase deviation is
(A) 87 (B) 4w

(C) 27 (D) =

Option (B) is correct.

General equation of FM and PM waves are given by

oru (t) = A cos|w.t+ 2k ftm(T) dr
0

dpn (t) = A.coslw.t+ k,m(t)]
For same maximum phase deviation.

ey [ ()] s = 270k [ fo 'm(7) dT]

max
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k, X 2 = 27k [2(1)] max

t
where, z(t) = fm(T) dr
0
A :L’(t)
4 _____
: -1
0 2 4
[2(D)] s = 4
So, k, X 2 =2mk; X 4
k,
Pf 41

MCQ 1.40 The magnetic field among the propagation direction inside a rectangular waveguide
with the cross-section shown in the, figure is
H, = 3c0s(2.094 x 10°z)c X 10%y)cos (6.283 x 10"t — (32)

Ay

gate
help

The phase velocity v, of the wave inside the waveguide satisfies
(A) v,>c B) v, = ¢
C)0<uy,<c (D) v,=0

1.2 cm

sy

3 cm

SOL 1.40 Option (D) is correct.
H, = 3c0s(2.094 X 10°z)cos(2.618 x 10°y)cos(6.283 x 10"t — 32)
B, =2.094 x 10°
B, = 2.618 x 10°
w = 6.283 x 10" rad/s
For the wave propagation,

2
8= (@)
Substituting above values,
10
8= \/ 0.283 X 10 > (2.094° + 2.618%) x 10"

3 x 10°
~ j261
0 is imaginary so mode of operation is non-propagating.
v, =0
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McaQ 1.41 The circuit shown is a

R?
¢ R +5V

+ *—o
Input Ouput

] SV

. . _ 1

(A) low pass filter with fiup = 7(]% TR C rad/s
(B) high pass filter with fus = R il rad/s
(C) low pass filter with fiup = R C rad/s
(D) high pass filter with fus = 1C rad/s

SOL 1.41 Option (B) is correct.
First we obtain the transfer functi

o gate
i | NEID
; r> g

0= Vi(iv) , 0— Vi(iv) _

=0
1 R,
JwC + B
Vo(jw) _ = Vi(jw)
1
2
JwC + B
. Vi (jw) R
Vo(]w) - (]w') 12
k=ise

At w = 0 (Low frequencies)

%—)OO’SO‘/O:O

At w — oo (higher frequencies)
1

R
m_)OSOV( ) —Fi

www.gatehelp.com
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The filter passes high frequencies so it is a high pass filter.

H(jw) = % =— }?21
C O R-ige
_|—=Ry|_ R
e ==
At 3dB frequency, gain will be v/2 times of maximum gain [H(0)]
|
H(gwn)| =7 H(>)]
R, _ 1 (R
> N ~72(®)
! we C*
2 2 — 2 ]_
Rl Rl + (_,L)02 02
R = 21 2

McQ 1.42  Let y[n| denote the convolution of h[n|] and g[n], where h[n] = (1/2)"u[n] and g¢[n]

is a causal sequence. If y| an1yE = 1/2, then g[1] equals
(A) 0 (B).1/2

(€)1 hE(ITj/ 2

SOL 1.42 Option (A) id correct.
Convolution sum is defined as

yln] = hln] = g[n] = Zhn]g[n—]

k=—c0

For causal sequence, y[n|] = Zh[n] gln— K
=0

y[n] = h[n]g[n] + h[n] g[n— 1]+ h[n|g[n—2] + .....

For n=0, y[0] = R[0] g[0] + A[1]g[— 1] 4+ ...
0] = h[0] 910 o1 = g[~2 = .0
y[0] = A[0] g[0] (1)
For n=1, y[1] = h[1] g[1] + R[1] g[0] + A[1] g[— 1] + ....

y[1] = h{1]g[1] + A[1] g[0]

3 = 3911+ 5gl0 nil=(3) =3
1 = g[1] + g[0]
glt] =1 g[o]

From equation (i),
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_ylol_1_
9[0]— [0]—1—1
MCQ 1.43  The state transition diagram for the logic circuit shown is
L 2-1 MUX
D Q X,
_ Y
__lck @ X,
Select
)
A=1 A=0 A=0 A=0

ePe

A=0 A=1
© (2200 (B)
jaten g
. help
SOL 1.43  Option (D) is correct.

Let @, is next state and @), is the present state. From the given below figure.
D - Y: ZXO —|— AXl
Qn+1 - D = ZXO"‘ AXl

Qn-&-l:Z_@—i_AQn XO:@7X1:Q
If A=0, Qui1 = Q, (toggle of previous state)
If A=1, Qui1 = Qn

So state diagram is

A=1 A=1
[ )A=0f )

MCQ 1.44  The voltage gain A, of the circuit shown below is
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13.7 Volts
g 12k
p
100 k2 ¢
C 0—”—00
10k B= 100
U;
(A) ‘Av ~ 200 (B) ‘Av ~ 100
(C) ‘Av ~ 20 (D) ’AU ~ 10
SOL 1.44  Option (D) is correct.
DC Analysis :
13.7V
12 kQ
o
- gate
Using KVL in input loop,
Ve—100I5—0.7 =0
Ve =10015+ 0.7 (1)
Io=I="31-Ve— (51 1)1
13.7— Vo _ .
19 % 10° = 1007g ..(i1)
Solving equation (i) and (ii),

Small Signal Analysis :
Transforming given input voltage source into equivalent current source.

Rp=100 kQ
ANV
Yy
Uy
? Tr G Vs RC
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R, =10k (source resistance)

Page 35 GATE EC 2012
This is a shunt-shunt feedback amplifier.
Given parameters,
_Vr_ 25mV _
=T, T 0.01mA - 2Pk
_B_ 100 _
gn =4 =25 x 1000 — 0048
Writing KCL at output node
Vo Vo — Un _
R Tt TR = 0
1 1 17 _
’Uo[m‘i‘m]‘i‘ Uw[gm — E] =0
Substituting Re = 12k), Rr = 100kS2, g, = 0.04s
1(9.33 X 107°) + v,(0.04) =0
vo =—428.72V,
Writing KCL at input node
Vi _ U
R "R
(. L
R, vﬂ[R é
% = v,(5.1 X 107" R
Substituting V, from equation (i) hE I p
v _ =51x10" v
R, 428.72 Ry
ﬁ =—1.16 X 10 %0y — 1 x 101,
;i -5
— - =—1.11 1
10 x 10° 610
—|W| = 1 ~
A= T ox 0 x Lie x 00 59
Mmca1.45 IfV,— Vy=6V then Vo— Vpis

20
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Option (A) is correct.
In the given circuit

Vi—Vz =6V
So current in the branch will be
]AB - g - 3 A

We can see, that the circuit is a one port circuit looking from terminal BD as
shown below

Lig rmmmemmmemeem—aean,
I R 1
Bo— AN I
: R - |
| Rg =10V,
1 + 1
Do—— A |
) 1 R 1
FO R L AP
One portsnetwork
For a one port network curren ering one terminal, equals the current leaving
the second terminal. Thus the o g current from A to B will be equal to the
incoming current from D C’as TO\E
ie. Ipc = 14

1
20 AB YB

—>

2 A Ipe

The total current in the resistor 12 will be

L =2+ Ip (By writing KCL at node D)
=2+3=5A
SO, Vep =1 X (— Il)
— 5V
The maximum value of f(z) = z* — 92”7 + 242+ 5 in the interval [1,6] is
(A) 21 (B) 25
(C) 41 (D) 46

Option (B) is correct.
f(z) = 2°— 927 + 242+ 5

dﬁﬂzsﬁ—l&wa4=0
XL
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= %zﬁ—6x+8=0
x
r=4, =2
d’f(z) _
= =6x— 18

2
For 2= 2, dd];(f):12—18:—6<0

So at z=2, f(z) will be maximum

fl)| =(2)"=9(2)"+24(2) +5

=8—-36+48+5
=25
Given that
a=|"? Planar=| ! lue of A® i
=l 9 Oan =lo the value o 18
(A) 154 + 121 (B) 194 4+ 301
(C) 17A + 151 (D) 17A + 211

Option (B) is correct. g a I e

Characteristic equation.

o help

—5-X 3|
2 =\
BA+ AN 4+6=0
N+5A+6=0

Since characteristic equation satisfies its own matrix, so
A*+5A+6=0=> A’=—54-61
Multiplying with A
A’+5A°+6A =0
A*+5(-54—-6I)+6A4 =0
A® =19A + 301

Common Data Questions

Common Data for Questions 48 and 49 :

With 10 V dc connected at port A in the linear nonreciprocal two-port network
shown below, the following were observed :
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(i) 1€ connected at port B draws a current of 3 A
(ii) 2.5€2 connected at port B draws a current of 2 A

o— " | ————o
A B
o——— ————o

With 10 V dc connected at port A, the current drawn by 7 €2 connected at port B
is

(A) 3/7TA (B) 5/7A
(C) 1A (D) 9/7 A
Option (C) is correct.

When 10V is connected at port A the network is

_____________________________

a
P help

Port A

______________________________

Now, we obtain Thevenin equivalent for the circuit seen at load terminal, let
Thevenin voltage is Vi, 190y with 10 V applied at port A and Thevenin resistance is
RTh~

Ry,

AN Port B

o

P

VTh, 0V C_) g Ry

(o]

I = Viniov
"~ Rpn+ R,
For RL: ]_Q, [L:?)A
~ Vmaov .
3= J—— (1)
For RL:25Q, IL:2A
_ VTh,lOV ..
—m ...(ll)

Dividing above two
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3 _Rp+25

2 Rp+1

3Ry +3 =2Rp,+5
Ry =20

Substituting Ry, into equation (i)

Viniov =3(241)=9V
Note that it is a non reciprocal two port network. Thevenin voltage seen at port B
depends on the voltage connected at port A. Therefore we took subscript Vi iov.
This is Thevenin voltage only when 10 V source is connected at input port A. If the
voltage connected to port A is different, then Thevenin voltage will be different.
However, Thevenin’s resistance remains same.
Now, the circuit is

2Q
A AAY

o

P

VTh, 0V C_) g R,

I, :%f Vajieg P 1A

For the same network, with 6 V dc llajcp at port A, 1) connected at port B
draws 7/3 A. If 8 V dc is connected to port A, the open circuit voltage at port B is
(A) 6V (B) 7V
(C) 8V (D)9V

(o]

For RL=7Q

Option (B) is correct.
Now, when 6 V connected at port A let Thevenin voltage seen at port B is Vpgv.

Here R; =1 and IL:%A

Ry,
AA'A%

}7/3 A

Vine v (_) 10

[]

Vinev = R, X %—I—l X%
_ 7,7
_2x3 3—7V

This is a linear network, so V, at port B can be written as
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Vi = Via+ 3
where V; is the input applied at port A.
We have Vi = 10V VTthV =9V

9 =10a+ (1)
When Vi=6V, Vpegv=9V

7 =6a+ ...(ii)
Solving (i) and (ii)

a=05,0=4

Thus, with any voltage Vi applied at port A, Thevenin voltage or open circuit
voltage at port B will be

So, Vv, =05Vi+4
For Vi =8V
Vinsy =05 X 8+4=8=1,, (open circuit voltage)

Common Data for Question 50.and 51 :

In the three dimensional view ilicon n-channel MOS transistor shown below,
6 = 20nm. The transistor is of wi pm. The depletion width formed at every
p-n junction is 10 nm. The relative permittivity of Si and SiO,, respectively, are
11.7 and 3.9, and &, = 8.9@162%/

0.2 pm

0.2 pm 0.2 pm
" P substrate "

l

B

MCQ 1.50 The gate source overlap capacitance is approximately
(A) 0.7 fF (B) 0.7 pF
(C) 0.35fF (D) 0.24 pF
SOL 1.50 Option (B) is correct.

Gate source overlap capacitance.

O — O Wepseo
’ t0$
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_20x 107X 1x10°x3.9x89x10"

1x 1077
=0.69 x 10°°F
The source-body junction capacitance is approximately
(A) 2fF (B) 7 {F
(C) 2pF (D) 7pF

Option (B) is correct.
Source body junction capacitance.

_ Aeg

Co =3

A=(02pm+0.2pm+0.2pm) X 1pm+ 2(0.2pm X 0.2 pm)
= 0.68 pm”

d = 10 nm (depletion width of all junction)

1.7 X 8.9 x 107"
107°

Statement for Linked Answer Question 52 and 53 :

An infinitely long uniform solid wire of radius a carries a uniform dc current of
density J

The magnetic field at a distance r from the center of the wire is proportional to

(A) rforr< aand1/r*forr> a (B) Oforr < aand1/rforr> a
(C) rforr< aandl/rforr>a (D) Oforr < aand1/r*forr> a
Option (C) is correct.
For r> a,
Ienclosed — (7‘—012) J
fH s dl = Ienclosed
H x 27r = (wa®) J
— 25?7‘ I,= (md®)J
H « %, for r>a

For r< a,
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J(’]TT2) Jr?
Ienclosed = 3 = 3
Ta a
SO, fH s dl = enclosed
2
H X 2mr = ‘]LQ
a
Jr
H =
2ra’

Hxpr forr<a

MCQ 1.53 A hole of radius b(b < a) is now drilled along the length of the wire at a distance
d from the center of the wire as shown below.

>
J

gale

The magnetic field inside le is

(A) uniform and depends only on dh E I p

(B) uniform and depends only on b
(C) uniform and depends on both b and d

(D) non uniform

SOL 1.53 Option (B) is correct.
Assuming the cross section of the wire on z-y plane as shown in figure.
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AY

Since, the hole is drilled along thé/length of wire. So, it can be assumed that the
drilled portion carriers current ity of —J.
Now, for the wire without hole, ic field intensity at point P will be given as

H, (27R) = J(nR?)

H¢1 27TR g
Since, point o is at orlgln 0, 1n ve

or form
H, = xaz—i- yaJ-l Ip

Again only due to the hole magnetic field intensity will be given as.
(Hyp) (27r) =— J(7r?)

Hd,g - _2JT

Again, if we take O" at origin then in vector form

HQ = _TJ(LL',G,Z + y'ay)

where 2" and 3" denotes point ‘P’ in the new co-ordinate system.
Now the relation between two co-ordinate system will be.

r =2 +d
y=1v
So, H, =~ ((a— d)a, + ya,

So, total magnetic field intensity = H, + H, = %daw

So, magnetic field inside the hole will depend only on ‘d’.

Statement for Linked Answer Question 54 and 55 :
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The transfer function of a compensator is given as

_Ssta
Gels) = s+
G.(s) is a lead compensator if
(A)a=1,b=2 (B) a=3,b=2
(C)a=—-3,b=—1 (D)a=3,b=1
Option (A) is correct.
_s+a  JwHa
Ge(s) = s+b w4+

Phase lead angle
¢ = tan_1<%) — tan_l(%>

w_w
¢ =tan"! aiwbz
1+%
_ b— a)
+w2>

For phase-lead compensati qﬁ (1
S e

Note: For phase lead compensator zhEIﬂer to the origin as compared to pole,
so option (C) can not be true.

The phase of the above lead compensator is maximum at
(A) V2 rad/s (B) v/3 rad/s
(C) V6 rad/s (D) 1/v/3 rad/s

Option (A) is correct.

dp  1/a 1/b
dcu_1+ AN e wy
() 1+ (5)
1, o _ 1 14
ata? 0T ha
21
a
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Q. 56 - Q. 60 carry one mark each.

If (1.001)"” = 3.52 and (1.001)>% = 7.85, then (1.001)**"

(A) 2.23 (B) 4.33
(C) 11.37 (D) 27.64
Option (D) is correct option.
Let 1.001 =z
So in given data :
7% = 3.52
7% =17.85
Again :E3321 — :L,1259+2062
— .'L'125912062
= 3.52 X 7.85
= 27.64

Choose the most appropriate algérnage from the options given below to complete
the following sentence :

If the tired soldier wanted to liegdown, he.................. the mattress out on the
balcony.

(A) should take (B) shall take

(C) should have taken (D) will have taken

Option (C) is correct.

Choose the most appropriate word from the options given below to complete the
following sentence :

Give the seriousness of the situation that he had to face, his........ was impressive.
(A) beggary (B) nomenclature
(C) jealousy (D) nonchalance

Option (D) is correct.

Which one of the following options is the closest in meaning to the word given

below 7

Latitude

(A) Eligibility (B) Freedom

(C) Coercion (D) Meticulousness

Option (B) is correct.

One of the parts (A, B, C, D) in the sentence given below contains an ERROR.
Which one of the following is INCORRECT ?

I requested that he should be given the driving test today instead of tomorrow.
(A) requested that (B) should be given
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(C) the driving test (D) instead of tomorrow

Option (B) is correct.

Q. 61 - Q. 65 carry two marks each.

One of the legacies of the Roman legions was discipline. In the legious, military
law prevailed and discipline was brutal. Discipline on the battlefield kept units
obedient, intact and fighting, even when the odds and conditions were against
them.

Which one of the following statements best sums up the meaning of the above
passage 7

(A) Through regimentation was the main reason for the efficiency of the Roman

legions even in adverse circumstances.

(B) The legions were treated inhumanly as if the men were animals
(C) Disciplines was the armies inheritance from their seniors

(D) The harsh discipline to which the degions were subjected to led to the odds and
conditions being against them.

Option (A) is correct.

Raju has 14 currency notes in his poeket consisting of only Rs. 20 notes and Rs. 10
notes. The total money values of the nates is Rs. 230. The number of Rs. 10 notes
that Raju has is

(A)5 (B) 6

(C)9 (D) 10

Option (A) is correct.
Let no. of notes of Rs.20 be z and no. of notes of Rs. 10 be y.
Then from the given data.

z+y =14

20x+ 10y = 230

Solving the above two equations we get

r=9,y=5
So, the no. of notes of Rs. 10 is 5.

There are eight bags of rice looking alike, seven of which have equal weight and

one is slightly heavier. The weighing balance is of unlimited capacity. Using this

balance, the minimum number of weighings required to identify the heavier bag is
(A) 2 (B) 3
(C) 4 (D) 8

Option (A) is correct.
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We will categorize the 8 bags in three groups as :
(i) A1A2A;, (ii) BiByBs, (iii) C Gy
Weighting will be done as bellow :
1% weighting —» A; A, A3 will be on one side of balance and B, B, Bs; on the other. It
may have three results as described in the following cases.
Case 1: A Ay As = BBy Bs
This results out that either C| or C, will heavier for which we will have to perform
weighting again.
2™ weighting = C) is kept on the one side and C, on the other.
it ¢ > G then C) is heavier.
C) < Cy  then C is heavier.
Case 2 : AAyAs > BBy Bs
it means one of the A; A, A3 will be heavier So we will perform next weighting as:
2" weighting = A; is kept on one side of the balance and A, on the other.
if A, = A, it means A; will be heavier
A > A, then A; will be heavier
A < A, then A, will be heavier
Case 3 : AAyAs < BBy, Bs
This time one of the B; B, B; will be heavier, So again as the above case weighting
will be done.
2™ weighting — B, is kept“one side and B; on the other
if B =B, B; will be heavier
B, > B, B, will be heavier
B, < B, B, will be heavier
So, as described above, in all the three cases weighting is done only two times to
give out the result so minimum no. of weighting required = 2.

MCQ 1.64  The data given in the following table summarizes the monthly budget of an average

household.
Category Amount (Rs.)
Food 4000
Clothing 1200
Rent 2000
Savings 1500
Other expenses 1800

The approximate percentages of the monthly budget NOT spent on savings is
(A) 10% (B) 14%
(C) 81% (D) 86%

SOL 1.64  Option (D) is correct.
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Total budget = 4000 + 1200 + 2000 + 1500 + 1800
= 10,500
The amount spent on saving = 1500
So, the amount not spent on saving
= 10,500 — 1500 = 9000
So, percentage of the amount

_ 9000
= 10500 < 100%

= 86%
A and B are friends. They decide to meet between 1 PM and 2 PM on a given day.
There is a conditions that whoever arrives first will not wait for the other for more
than 15 minutes. The probability that they will meet on that days is
(A) 1/4 (B) 1/16
(C) 7/16 (D) 9/16
Option (C) is correct.

The graphical representation of their arriving time so that they met is given as
below in the figure by shaded re

" gate

2:00

1:45

P . . Q .
1:00 1:15 1:45 2:00 A(PM)

So, the area of shaded region is given by
Area of OPQRS — (Area of A EF(Q) + Area of A GSH)

:60><60—2(%><45><45>

= 1575

So, the required probability = % %
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