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m Which among the following statements is true for
a body moving on a dry surface under the action
of applied forces?

(@) Kinetic-friction force is zero.
(b) Kinetic-friction force is equal to the static-
friction force.
(c) Kinetic-friction force is greater than the static-
friction force.
(d) Kinetic-friction force is lower than the static-
friction force.
[2020 : 1 M]

m Consider an isotropic material with Young's
modulus E and Poisson's ratio v. The bulk modulus
of this material is given by

E E
@ o) ® 36w
E Ev
(©) 3(1-2v) (d) (1+v)(1-2v)

[2020 : 1 M]

m A body subjected to does not undergo

change in volume.
(@) uniform tension
(b) pure shear
(c) pure bending
(d) hydrostatic pressure
[2020 : 1 M]

m The angular momentum of a particle moving under
a central force is

(a) zero.

(b) constantin both magnitude and direction.
(c) constantin magnitude but not direction.
(d)

d) constant in direction but not magnitude.
[2020 : 1 M]

m According to Euler-Bernoulli beam theory, which
one of the following statements best describes
the state of a beam subjected to pure bending?
(a) Transverse shear stress and transverse shear

strain are zero.
(b) Transverse shear stress is not zero but
transverse shear strain is zero.

Solid Mechanics

(c) Transverse shear stress is zero but transverse
shear strain is not zero.
(d) Transverse shear stress and transverse shear
strain are not zero.
[2020 : 1 M]

m Arigid square ABCD is subjected to planar forces
at the corners as shown.

For this planar force system, the equivalent force
couple system at corner A can be represented as

Q
Q
Q¥

a| Systeml| |a a| Systemll |a a| Systemlil System IV

2Pa 2Pa Pa
P P P P
(a) System | (b) System Il
(c) System llI (d) System IV
[2020 : 1 M]

A particle of mass 0.1 kg, which is released from
rest, falls vertically downward under gravity in a
fluid. The fluid offers a resistive force, which is
linearly proportional to the particle velocity with
0.1 N.s/m as the constant of proportionality. The
uniform gravitational acceleration is 10 m/s?
throughout the trajectory of the particle. The
magnitude of the particle velocity (in m/s) at time
1 s after release (rounded off to two decimal
places) is

[2020 : 1 M]
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m Solid Mechanics

1.1
1.8
1.15
1.22
1.30
1.37
1.44
1.51
1.58
1.65
1.72
1.79
1.86
1.93
1.100
1.107
1.114
1.121
1.128
1.135
1.142
1.149

(d) 1.
@) 1.
(10 1.
(1.96) 1
(a) 1
(b) 1
0.01) 1
(©) 1
() 1
(125) 1
(a) 1
(d) 1
(200) 1
(a) 1
(d) 1
0.31) 1
45) 1
(@) 1
(605.75) 1.
(a) 1
(16) 1
(b) 1

2
9
16

.23
.31
.38
.45
.52
.59
.66
.73
.80
.87
.94
.101
.108
.115
122

129

.136
.143
.1560

(©
(150)
(18.75)

(67.3)

1
1
1
1
1

1

3 (b
10 (d)
A7 (4.482)
24 (b)
32 (o)
39 (9
46 (o)
53 (19.23)
.60 (300)
67 (b)
74 (5
.81 (o)
.88 (0.37)
95 (a)
.102 (b)
109 (1.2)
116 (d)
.123 (b)
130 (5)
137 (b)
.144 (b)
151 (15)

Solid Mechanics
1.1 [0

Frictional force

Static

friction

Kinetic =~

friction

o

Applied force

1

Kinetic friction force < Static friction force

4

11
.18
.25
.33
.40
47
.54
.61
.68
.75
.82
.89
.96

b 1.5 (a) 16 () 1.7 (632
@  1.12 (b) 113 (d)  1.14 (a)
(7)  1.19 (10.186) 1.20 (5.625)1.21  (0.182)
@  1.26 (b) 127 (©)  1.29 ()
@  1.34 (b) 1.35 (a) 1.36 (a)
(5657) 1.41 (90.63) 1.42 (419) 1.43 (0.87)
@  1.48 (b) 1.49 (a) 1.50 (b)
@ 155 (d) 1.56 (a) 1.57 (a)
40) 1.62 (1) 1.63 (80)  1.64 (6000)
b) 169 (a) 170 (®)  1.71 (a)
@5 1.76 (d) 1.77 (o) 1.78 (c)
(19) 1.83 (24  1.84 (573) 1.85 (80)
(d) 190 (a) 191 (b)  1.92 (067)
(a b c)1.97 (1) 1.98 (25) 1.99 (c)
103 (a,c) 1.104 (100) 1.105 (42)  1.106(0.83)
110 (30)  1.111 (10)  1.112(d)  1.113(b)
A17 (b,c) 1.118 (492)  1.119 (04)  1.120(400)
124 (d)  1.125 (o) 1.126 (a, b, d) 1.127 (a, c)
131 (345) 1.132 (393)  1.133 (0.005) 1.134(c)
138 (b)  1.139 (a,c) 1.140 (5) 1.141(86.02)
145 (b)  1.146 (a) 1.147 (d)  1.148(b)
152 (13)  1.153 (325) 1.154 (~0.027)

12 [0
E
Bulk modulus, K = 3(1-2v)

EEN

A body subjected to pure shear does not
undergo any volume change.

14 [0

For a particle moving under a central force,
angular momentum remains constant i.e.
conserved and torque acting on it is zero. It is
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because the central force acts along the line
connecting the particle and the centre of force.
Thus, this central force develops no torque about
the centre thereby leading to constant angular
momentum.

15 [8)

e |n Euler - Bernoulli's beam theory, transverse
shear strain is zero because it is assumed that
plane section remains normal to the neutral axis
even after deformation.

e Further, Euler - Bernoulli's beam theory assumes
that shear deformations are zero and thus
transverse shear stress is zero.

16 [O)

Axial (horizontal) forces at B and D will cancel
each other and thus the only unbalanced axial
force leftis P at corner C which can be transferred
to B acting in the downward direction.

Further, axial force acting at D is passing
through B and thus it will not develop any couple
around B.

Net couple developed at B = Pa + Pa = 2Pa
(clockwise)

Thus, answer is (B) i.e. system II.

SoI.

R=kv=0.1v
m
m=0.1kg o
mg=0.1(10) F=mg-R
=1N =1-01v

Net downward force acting on mass, F=1-0.1v

But, F = ma-= 0.1%
Thus, F=1-01v
av
01— = 1-
= o 1-01v
av
= E =10-v
av
= (10-v) =~
Integrating,
¢ oav 1
= = —|dt
o =
= In(10-v)j; =1

n 10-v
= 10 ) =

10-v .
= 10 ) =°

v =6.321 m/s >~ 6.32 m/s
which lies between 6.25 m/s and 6.40 m/s.

m Sol.

p, =10 MPa

g =30 MPa

P~ P2 P~ P2 ;
pn=( j+( 2 j00329+q3|n26

_ (10;90) +(10;90j(cos26—sin2 6)+30(2sinBcos6)

_ 50-40[ 50 +60( 3(2
25 25 5)\5

=50+ 112 + 288
= 90 MPa

u Sol.

l Mg l Mg

Let A = Acceleration of the system
Mg-T = ma (1)
T—-mg = mA .(i)

Adding (i) and (ii)
(M=m)g = (M + mA



2 / Fluid Mechanics

m Figures given below show the velocity and shear BA body is under stable equilibrium in a

stress profiles for the flow in a duel. In each option. homogeneous fluid, where CG and CB are center
T represents velocity profile and '2' represents of gravity and center of buoyancy, respectively.
shear stress profile. Two statements 'P' and 'Q" are given below:
Choose the correct option that closely represents P: For a fully submerged condition, CG should
the turbulent tlow condition. always be below CB

1 2 Q: Forafloating body, CG need not be below CB.

Choose the option that is valid for the present
situation. Which one of the following

(@) (a) PisFalse; Qis True when metacentre is below
CG

1 2 (b) PisFalse; Qis True when metacentre is above CG
(c) PisTrue; Qis True when metacentre is below CG
(d) PisTrue; Qis True when metacentre is above CG
(b) [2020 : 1 M]

m A laminar hydrodynamic boundary layer over a
smooth flat plate is shown in the Figure. The shear

1 2
stress at the wall is denoted by t_w. Which one of
the following conditions is correct.

(©)

1 2

(d) [2020 : 1 M] (a) Pressureisvaryingalong x'and(t,), ;> (1,).,

(b) Pressure is constant along x" and (1), >
(TW)x1

The variation of shear stress (r) against strain rate (c) Pressure is constant along x" and (1), >

(du/dy) is given in the Figure. Identify the line/ (T2

curve among P, Q, R and S, that represents an (d) Pressureisvaryingalong x'and(t,) ,>(t,)

ideal fluid.

y [2020 : 1 M]
S| R m A non-dimensional number known as Weber
/ number is used to characterize which one of the

following flows.

T /E (a) Motion of fluid in open channel

(b) Motion of fluid droplets

(c) Motion of fluid al high velocity

(d) Motion of fluid through a pipe

X [2020 : 1 M]

P
R [2020 : 1 M]
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11 [0 n 05x0.5x0.1

I
X
S
S
N
X
|

For aturbulent flow the velocity profile is logarithmic 4 40
and shear stress profile is linear (maximum at 0.31 m/s
pipe wall and zero at the centre).

Sol.
=R -

9}
Il

|deal fluid show zero resistance against flow. 0= o xy?
3
t=0

. -
m(d) us= -5 =x" -y

Condition of Stable Equilibrium: at(2,1)
u=22-12=3m/s

Partially submerged body | Fully submerged body

CG below CB M should above G V= _a_(i)
ay
ZH«
For a laminar flow over a flat plate: at(2,1)
] v =-4m/s
T V= P +V2 =3 +(-4)
TW|x2 < Ty xq V| = 5m/s
e Pressure is constant along x.
110 [0
15 [0
Column-I Column-II

Inertia Force
Surface Tension Force

P. Source, Sink, Uniform flow| Rankine oval

Waber number = \/

Q. Doublet, Uniform flow Cylinder
e Surface tension is the dominating force. Fluid R. Source, Uniform flow Rankine Half body
droplet is the application of the surface S. Doublet, Free vortex, Rotating cylinder
tension. Uniform flow

16 [B)

b
Locus of various fluid particles that have passed m( )
continuously through a fixed point in a flow field

‘ . _ _ Given : V = Bti +2xz) +2tyk
is called streak line. Line R representing the
streakline. u=>5t w=2ty;v=>2xz
au  du ou  adu
LA (d) =+ y— i et
[ax ua +va +Waz+ at}

Discharge between two streamline:
a=0+0+0+5=5

Q= |yi-wo

v oV v oV
a,= U—+V—+W—+

Bl A A AT
Given, d=0.05m; Time =40sec; h=0.1m a, = Btx2z+ 0+ 2tyx2x +0

a,= (10z + 4xy)t
Volume y= )

Time

Ax velocity =



3/

m If xand y are two independent intensive properties
of athermodynamic system, then which relation
among the followings fails to identify z as
another thermodynamic property?

(@) dz=xdy + ydx (b) dz= xdy - ydx

d ax
() dz=2dy + dx (d) dZ=7y—);—2
[2020 : 1 M]

m Internal energy of a thermodynamic system is
defined by the

(a) zeroth law of thermodynamics
(b) firstlaw of thermodynamics

(c) second law of thermodynamics
(d)

d) third law of thermodynamics
[2020 : 1 M]

m In a polytropic process described by PV" =
constant, if n =0, the process is called as
(a) isobaric (b) isochoric
(c) isothermal (d) isentropic
[2020 : 1 M]

m The relation between the coefficient of performance
of a refrigerator (COP), and the coefficient of
performance of a heat pump (COP), is
(@) (COP)p=(COP)g+1

(b) (COP)p=(COP)g—1

(¢) (COP)p=1-(COP),

(d) (COP)px(COP)g =1

[2020 : 1 M]

m If L,, L, and L, are the latent heats of vaporization
at the critical temperature of nitrogen, water and
ammonia, respectively, then which one of the
following is true?

(@ L,>L,>L,

(b) Ly>L,and L,= L,

() Ly<L,<L,

d) Ly=L,=L,

[2020 : 1 M]

A new temperature scale (°N) has been proposed
where the normal freezing and normal boiling
points of water are marked as 500 °N and 100 °N,
respectively. If the temperature of a system is

Thermodynamics

measured to be 0 °N, its temperature according
to the Celsius scale (in °C) is
[2020 : 1 M]

I Let Z, represents the compressibility factor
of air at 2 bar and 600 K, and Z, represents
the compressibility factor of air at 1 bar and
300 K. If air is assumed to be an ideal gas
having gas constant of 0.287 kd/kg-K, then
Z,/Z, is

[2020 : 1 M]

m The rate of heat received by a heat engine from a
source at 900 K is 600 kJ/s. The engine rejects
heat to the sink of 300 K. The heat engine
produces a power of 200 kW. The irreversibility
rate (in kW) of the process is .

[2020 : 1 M]

m An engine working on the air standard Diesel
cycle has a compression ratio of 18. The cycle
has a cut-off ratio of 1.7. If the ratio of specific
heats of air is 1.4, then the thermal efficiency
(in %) of the cycle (rounded off to 1 decimal
place) is _

[2020 : 1 M]

m A system with rigid walls is initially at a temperature
of T,. It is used as the heat source for a heat
engine, which rejects heat to areservoir maintained
at T, (T, < T,). The specific heats of the system
are constant. If the temperature of the system
finally reduces to 7,, then the maximum work
recoverable from the heat engine per unit mass of
the system is

(a) cv[(ﬂ—To)—To'n@H

0
() cT;-Ty)

[2020 : 2 M]
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m Thermodynamics
1.1 (b) 1.2 (b 1.3 1.4 1.5 1.6 (125)
1.7 (1) 1.8  (200) 1.9 1.10 1.11 112 (b)
1.13 (a) 1.14 (a) 1.15 1.16 1.17 1.18 (2612.5)
1.19 (1.23) 1.20 (399 1.21 1.22 1.23 1.24 (b)
1.25 (c) 1.26 (d) 1.27 1.28 1.29 1.30 (b,c)
1.31 (160.3) 1.32 (b) 1.33 1.34 1.35 1.36  (106.123)
1.37 (0.3178) 1.38 (13) 1.39 1.40 1.41 1.42  (91.219)
1.43 (7749) 1.44 (d) 1.45 1.46 1.47 1.48 (b)
1.49 (753.35) 1.50 (79.45) 1.51 1.52 1.53 1.54  (c)
1.55 (a) 1.56 (b) 1.57 1.58 1.59 1.60 (0.22)
1.61 (133.11) 1.62 (457) 1.63 1.64 1.65 1.66 (21.47)
1.67 (d) 1.68 (d) 1.69 1.70 1.71 1.72  (d)
1.73 (20.87) 1.74 (420) 1.75 1.76 1.77 1.78 (b)
1.79 (o) 1.80 (87.34) 1.81 1.82 1.83 1.84 (2.49)
1.85 (68.449) 1.86 (1.67) 1.87 1.88 1.89 1.90 (b)
1.91 (o) 1.92 (a) 1.93 1.94 1.95 1.96 (89)
1.97 (0.249) 1.98 (c) 1.99 1.100 1.101 1.102 (d)
1.103 (b) 1.104 (28) 1.105 1.106 1.107 1.108 (10.806)
1.109 (360) 1.110 (42.717) 1.111 1.112 1.113 1.114 (c¢)
1.115 (¢) 1.116 (a) 1.117 1.118 1.119 1.120 (b)
1.121 (a,d) 1.122 (c,d) 1.123 1.124 1.125 1.126 (1530.74)
1.127 (1.33) 1.128 (9.14) 1.129 1.130 1.131 1.132 (5352.34)
1.133 (¢) 1.134 (b) 1.135 1.136 1.137 1.138 (b,c)
1.139 (a, b) 1.140 (3.9) 1.141 1.142 1.143 1.144 (c)
1.145 (c, d) 1.146 (5.99) 1.147 1.148 1.149 1.150 (6.44)
1.151 (3549) 1.1562 (769.5) 1.153 1.154
Thermodynamics
11 [0 oM _

dz = xdy — ydx |,

Compare it with dz = Mdx + Ndy
zis a TD property if it satisfy:

L.H.S.i[—y]x = -1
X
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0
RH.S. —Ix], =1
ox
LHS = RHS

12 [0

Internal energy of a TD system is defined by 18t
law of TD.

EN @

Given, PVh =C
fn=0 PV°=C
P=C (Isobaric process)
2N

If a refrigerator and heat pump working between
same temperature limit then,

COP|,, = 1+ COP|,

15 O

At critical point latent heat of vapourization is zero
S0, nitrogen, water and ammonia will have same
latent heat of vapourization.

L =1,=1,
X so.
t=a+FPb
at freezing point:
o=a+500b ..(0)
at boiling point:
100 = a+ 100b ..(i)
Substract eq. (i) from eq. (ii)
-100 = 400b
b= _7’ a=125
Now, t=a+ Pb
t=125 —lx 0
4
t=125°
Sol.
Given, P, = 2bar, P, =1 bar,
R =0.287 kJ/kg-K, T, = 600 K, T, = 300 K
PV
C ibility fact = —==
ompressibility factor (z) BT
z _ ARy T
Zs B L R

m Sol.

“ Sol.

Given,

1.10 {8

where,

z 2 300

z, 600 1
2.y
/ = rev Wact
900 K
600 kJ/s
@9—» 200 kJ/s
400 kd/s
300 K

300
w,, = (1——) x 600 = 400 kKW

900
/ = 400-200
[ = 200 kW

r=18,r,=17,y=14

=)

nd e e —
r(v) 1(rc )
L anM-
14019 (1.7-9)
N, = 0.6461
N, = 64.61%

Wmax = ¢1 _¢O
Rigid
v=_C

o0=U -TS+PV
¢ = Availability function
Wiax = (U =TSy + PgVy)
= (Uy =TSy + PVy)
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m Let A be a4 x 3non-zero matrix and letb be a 4
x 1 column vector. Then Ax = b has

(a) a solution for every b.

(b) no solution for some b.

(c) asolution only when b = 0.
(

<

d) a solution if b and the columns of A form a
linearly independent set.

==

[2020 : 1 M]

[EEY Lot Abe a3 x 3matrix such that A2 = A. Theniitis
necessary that
(@) Ais the identity matrix or the zero matrix
(b) the determinant of A% is either O or 1
(c) therank of Ais 3
(d) Ahasoneimaginary eigenvalue
[2020 : 2 M]

m The number of points at which the function f(x, y)
2 A 2

X . .
= _+y__y_ has local minima is

2 4 2
[2020 : 1 M]

m Let f(f) be areal-valued differentiable function on
(=1, 1) such that f(0) = 0 and

<1
at forO< t< 1.

Then the series Zof(0,5)”
n=

L

converges but not absolutely
is unbounded
converges absolutely
is bounded but does not converge
[2020 : 2 M]

5555
28z

m Let V(x,y,2) = axi — bz + cyk be a vector field
whose curl is zero. Then necessarily
(@ a=b=c (b) a=-b=c
(c) b=c (d) b=-c
[2020 : 1 M]

m Let z(t) be the solution of the initial value problem

2
d_2z = bzz(0) = O,%(O) =1 fort>0.
dt at

If the planar curve parameterized by t having x -

coordinate z(f) and y —coordinate (dz/dt) is closed,
then necessarily

(@ b>0

(b) b< O

(© b

(d) bisanon-zero rational number.

[2020 : 1 M]

Let f(x) be a continuous function on the real line
such that for any x,
2

x

f(t)dt = x*(1+22) Then (2) is

O —

[2020 : 1 M]

m Let z be a complex number. Then the series
s
£ (2n)!

(a) converges for all z.
(b) converges for |7 <1and diverges for || > 1
(c) converges for z = 0 and diverges for any z
#0
(d) converges for |7 < 1and diverges for || > 1
[2020 : 1 M]

m Let X be arandom variable with probability density
function

F(6) = exp(-t)fort=0
0 fort<0

Let 0 < a < b. Then the probability
P(X < b, |X = a)depends only on

(@) b-a (b) b
(c) a (d) a+b
[2020 : 2 M]

m Players A and B take turns to throw a fair dice
with six faces. If A is the first player to throw, then
the probability of B being the first one to get a six
is____(round off to two decimal places).

[2020 : 2 M]
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1.1 (b 12 ®© 1.3 © 1.4 () 1.5 (d) 1.6 (b) 1.7 (5
1.8 (a) 1.9 (a) 1.10 (0.45) 1.11 (d) 1.12 (d) 1.13 (4) 1.14 (d)
1.15 () 1.16 (0.32) 1.17 (0.667) 1.18 (a) 1.19 (b) 1.20 (0.5) 1.21 (0.375)
1.22 (0.5) 1.23 (2) 1.24 (a) 1.25 (c) 1.26 (c) 1.27 (2 1.28 (3)
1.29 (36) 1.30 (b) 1.31 (4) 1.32 (¢) 1.33 (0.067) 1.34 (a) 1.35 (o)
1.36 (b) 1.37 (a) 1.38 (a) 1.39 (3) 1.40 (2) 1.41 (9) 1.42 (0.29)
1.43 (2.63) 1.44 (12) 1.45 (b,c,d)1.46 (a) 1.47 (3) 1.48 (2) 1.49 (d)
1.50 (2 1.51 (a) 1.52 (a) 1.63 (b) 1.54 (0.46) 1.55 (¢) 1.56 (2
1.57 (a,c) 1.58 (d) 1.59 (a) 1.60 (d) 1.61 (a) 1.62 (5) 1.63 (0.71)
1.64 (b) 1.65 (d) 1.66 (a) 1.67 (c) 1.68 (d) 1.69 (a) 1.70 (c,d)
1.71 (a,b)  1.72 (256) 1.73 (1) 1.74 () 1.75 (a,c) 1.76 (3) 1.77  (1.49)

Engineering Mathematics
11 [0

Ais a 4 x 3 Non-zero matrix
bis a4 x 1 column vector
Linear system, Ax = b

The system Ax = b has a solution if and only
if b lies in the column space of A, which is a
subspace of R*.
Since Ais a 4 x 3 matrix, its column space is a
subspace of dimension at most 3 in R*.
So,
Not all vectors b e R* will be in the column space
of A.
Hence, there exist vector b for which Ax = b has
no solution.
Option (a) — False (b may not lie in the column
space of A)
Option (b) — True (as explained above)
Option (c) — False (it may have solutions for some
non-zero b)
Option (d) — False (b is not part of the matrix).

The correct answer is option (b)

EN ©

Ais a3 x 3 matrix such that A2 = A
It is an idempotent matrix
So, det(A?) = det(A)
(det(A))2 = det (A)

Let, det(A) = x

¥=x = x¥*-x=0 = x(x-1)=0
RS x=0 or x=1
S0, the determinant of matrix A must be either O
or1.

option (b) is correct.
Option (a) is incorrect because there are
idempotent matrices that are not identity matrix
or the zero matrix.
Option (c) is incorrect because rank of an
idempotent matrix can be less than 3.
Option (d) is incorrect because the eigen values

of an idempotent matrix are either O to 1.

m Sol.

Given:
2 4 2
Xy Yy
= — 4+ ———
V=Tt
f=x
f,=y -y
For critical points,
f=x=0

f,=y-y=0 = My-1)=0
y=0y=1and y=-1
So, the critical points are (0, 0) (0, 1) and (0, -1)
Now,
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f= i(x):1 = [f0.5) <1 (-1ri<1)
XX a
;C Therefore, the series converges absolutely.
- 2o =3y2— i isth :
and fyy_ ay(y3 y) =3y -1 Option (c) is the correct answer
) s [
f = —(X)ZO Gi .
) iven:
D(x, y) = £, fy - (fxy)2 V(x,y,z) = ax?—bzf+ cy/?
= (NBY-1)-(02 =32~ 1 .
At (0, 0): Cu\;: Vo= bz V=
D(0,0) = 3(0)>-1=-1<0 Curl p=ax, V,=-bz, V,=cy
= (0, 0) is a saddle point. urt:
At (0, 1): i ] k
DO0,1) = 3(1)°-1=2>0 B 9 9 9
and £ (0,1)=1>0 VxV =150 @ 9z
point (0, 1) is a local minimum. V. Vy V,
At (0, -1):
D(O,-1) = 3(-1P-1=2>0 (Ve 9V e (Ve _9V. s
and £,(0,-1)=1>0 = vV =%y oz [Tl oz )

point (0, —1) is a local minimum.
The number of points at which the function
has local minima is 2.

()

As f(1) is a differentiable function on (-1, 1), we
can apply mean value theorem on the interval

[0,0.5].
There exists a number cin (0, 0.5) such that
f(0.5) - (O
) f(0.5)
= f(c) = 05 (as f0)=0)
= 0.5) = 0.5f(c)

g:<1for0<t<1.

It implies that I ()l < 1 for te (0, 1)
Since, ce(0,0.5),ce(0,1) = If(c)l<1

f(0.5) = |0.5¢(c) = 0.5/f(c)

Also, given that

Since, [f(c)<1| = |f(0.5) <057 =05

So,  |f05) <05

Now, the series 2 f(0.5)" is geometric with
n=0
common ratio,

r= f(0.5)
We got, [f(0.5) < 05

+[% _ %J;
ox 9y
= (c-(-b))i-(0-0)j +(0-0)k

= (c+b)i

(c+bii =0
= c+b=0
= b=-c
Correct optionis (d)

d?z az
,z(0)=0,==()=1fort=>0
dt? ©) dt()

characteristics equation is 2 — b =0

= r= i\/E
Case 1: b>0
Let b = k? for some real number k > 0. The roots
are r = k.
General solution is
Af) = c,e+ ce
Z0)= 0and Z(0) = 1,
z0)=c¢,+¢c,=0 = c¢,=-c,





