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Q 1-25 (1 MARK EACH)
1. The product of Reynolds number and Prandtl number is called

(A) Rayleigh number
(B) Peclet number
(C) Stanton number

(D) Graetz number

80 percent of the feed passes a 50.8 mm screen and 80
3.175 mm screen, is

3. The inverse Laplace transform of __r is

2s% +3s+1

(A) e-TJ2 _ e-t
(B) 2el2 _gl
© cl o2

(D) e-t _ e—t/2
4, In a countercurrent gas absetber, both the operating and equilibrium relations are linear.

The inlet liquid co ition an Xit gas composition are maintained constant. In order

given by
i p=t =14.717 - 297295
T-39.52
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6. If the moisture content of the wet solid on dry basis is twice the moisture content on wet
basis, then the moisture content on we basis should be

(A) 0 kg m0|sture
kg wetsolid

®) 1 kg moisture
kg wetsolid

kg moisture

(©) 15 -
kg dry solid

(D) 1.5 kg moisture
" kg drysolid

7. Which of the following pairs are correctly matched?
1. Fourier equation for conduction
2. Newton’s equation for shear stress
3. Fick’s law of diffusion
(A)1and 2
(B) 2and 3
(C)1land 3
(D)1,2and 3

8. Which one of the

wing is the correct sequence of the given components of the

9. ulent flow of an incompressible fluid through a pipe, the flow rate Q is proportional to

(AP)", where AP is the pressure drop. The value of exponent n is

10. A designer chooses the value of fluid flow rates and specific heats in such a manner that the

heat capacities of the two fluids are equal. A hot fluid enters the counter flow heat
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exchanger at 100°C and leaves at 60°C. The cold fluid enters the heat exchanger at 40°C.

The mean temperature difference between the two fluids is

(A) (100 + 60 + 40) / 3°C

(B) 60°C
(C) 45°C
(D) 20°C
11. Species A is diffusing at steady state from the surface of a sp into a
statement fluid. If the diffusive flux at a distance r = 3 cm fro phere is 27

moI/cmZ, the diffusive flux in moI/cm2 at a distance r = m

12. The volume rate of laminar flow of a Newtonian fluidiof constant density in a circular tube of

diameter d at steady state is proportional to

(A) d2
B) d4
) d3

(D) d

13. A well-insulated hemispheri

furnace (radius = 1 cm) is shown in Fig. The self view factor

of radiation for the cufrved sur

14. x 2 m is hanging freely in air. The temperature of the surroundings is
25°Cy, Solar ‘tadiation is falling on one side of three plate at the rate of 500 W/m?2,
ature of the plate will remain constant at 30°C, if the convective heat transfer
coefficient (in W/m? °C)is
(A) 25
(B) 50
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(C) 100
(D) 200

15. The following liquid phase reaction is taking place in an isothermal CSTR

AldOl.BORLC

2A 0 _.D

Reaction mechanism is same as the stoichiometry given abo

min':L , k3 = 0.5 L/mol min; CAO =10mol / L, C =1 mol /L, the

solution for F / V (flow rate/reactor volume in min1 ) Wi
16. Match the items mentioned in the left column
(hdu
(m dA

item in the right column.

(A) () = (a), () = (b)
B) () —=(c),)-(d
© 0 -@, -

€
(A) —
r]O
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(B) 1-=
© ¢
(D)1-¢

18. The left face of a one dimensional slab of thickness 0.2 m is maintained at 80° nd the

right face is exposed to air 30° C. The thermal conductivity of the 1. /(m K) and
ste

the heat transfer coefficient from the right face is 10 W / (m

temperature of the right face in °C is

19. Knudsen diffusion coefficient
(A) depends on temperature and it is independent of pressure
(B) depends on pressure and it is independent of temp re
(C) depends on temperature and pressure

(D) Is independent of temperature and pressure

20. For the air-water system under

(A) water has a high latent

(B) Lewis number is ¢lose to

21.

| conductivity of bricks (15 cm think) = 0.15 W / mk

The overall heat transfer coefficient (in W / m?2 K) will be closer to the
(A) inverse of heat transfer coefficient

(B) heat transfer coefficient thermal conductivity of bricks
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(D) heat transfer coefficient based on the thermal conductivity of the bricks alone
22. The temperature distribution, at a certain instant of time is a concrete slab during curing is

given by,

T=3x%+3x+16

where xisincmand T is in K.

The rate of change of temperature with time is given by (assumegdiffusivity to be ,.0003
cm? s)

(A) + 0.0009 K/s

(B) + 0.0048 K/s

(C)-0.0012 K/s

(D) — 0.0018 K/s

23. Match the equipment in Group | to the raw mat oup
Group | Grou
P. Ethylene Naturalgas
Q. Methanol 2. Sypthesis gas
R. Phthalic anhydride 3. aphtha
4, Naphthalene

(s+1)(s+4)
(s+2)(s+3)

24. Th p transfer function of a process is K . In the root locus diagram,

s will be at

25. The transition Reynolds number for flow over a flat plate is 5 x 10°. What is the distance

from the leading edge at which transition will occur for flow of water with a uniform velocity of

1m/s?
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[For water, the kinematic viscosity, v = 0.858 x 106 m2/ s.].
(A)1m
(B) 0.43 m

(C)43m
(D) 103 m
Q 26-55 (2 MARKS EACH)
%n ental property
(A) (0T/0v) =~(aP/0S),
(B) (0P/aT), =(0S/0V).
(C) (PT/av) =(av/as),
(D) (av/aT),=~(8S/0P).

27. In constant pressure filtration, the rate of fiftration follows the relation (v : filtrate volume, t:

26. For a pure substance, the Maxwell's relation obtained
relation dU = TdS — PdV is

time and k & c : constants)

28. It takes 6 hours to dry a wet solid from 50% moisture content to the critical mixture content

of 15%. Then time it will take to dry the solid to 10% moisture content, under the same
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drying conditions. The equilibrium moisture content of the solid is 5%. All these percentages

are on dry basis.

29. What is the next radiant interchange per square metre for two very large plates at
temperatures 800 K and 500 K respectively ?

(emissivity of the hot and cold plates are 0.8 and 0.6 respectively. Stefan [tzmann

constant is 5.67 x 10W/m?2 K4)
(A) 1.026 kW/m?2
(B) 10.26 kW/m?2 ‘ :

(C) 102.6 kW/m?

(D) 1026 KW/m?

30. In a counter flow heat exchanger, cold fluid e at 30 d leaves at 50° C, whereas
the hold fluid enters at 15° C and leaves at 130° n temperature difference for this
case is
(A) indeterminate
(B) 20° C
(C)80°C
(D) 100° C

31. A tube of diameter D ength L is initially filled with a liquid of density p and viscosity p. It
ication of a constant force F to the plunger as shown in the

w and pseudo steady state, the time required to expel one half of
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32.

6ruDL

©

———=) m()— ;
A piece of wood having weight 5 kg floats in water with 60% of its v e er the'liquid.
The specific gravity of wood is
(A) 0.83
(B) 0.6
(C) 0.4
(D) 0.9

If the equilibrium curve is concave upward, then liquid gas ratio for absorption

(A) Is zero

(C) Less then 1 kg of C is transferred to B

(D) no amount of C is transferred to B
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35. A piece of metal of specific gravity 7 floats in mercury of specific gravity 13.6 What fraction
of its volume is under mercury ?

(A) 0.5

(B) 0.4
(C) 0.515
(D) 0.5

36. A ship whose hull length is 100 m is to travel at 10 m/secgFordyna simifarly, at what

velocity should al : 25 model be towned through water 2,
(A) 10 m/sec

(B) 25 m/sec

(C) 2 m/sec

(D) 50 m/sec

37. Water flows up a tapered pi

Water

S

Flow|

30 cm
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(A) 16.28 cm
(B) 17.28 cm
(C) 19.28 cm
(D) 25.28 cm

38. For a flow with @ = 3xy, corresponding value of @ will be

(A)dxy+c ,
(B)—4xy+c

(C)8xy+c

(D)-8xy+c

39. Extractive distillation is used in the manufacture of

(A) nitric acid

(B) caustic soda
(C) sulphuric acid
(D) urea

40. For the flow @=x +y + 3, corr. din lue will be
(A)x+y+tc
(B)x-y+c

(C)-x-y+c
(D) —x+y+
41. A cylinder of

per minute ?

(C) 0.29 Pas

(D) 0.31 Pas
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42. For a guage pressure of A of — 10.89 kPa, what is the specific gravity of the gauge liquid B
in the figure below ?

3.200 m—(— A

(A1
(B)2
(©)3
(D) None of these

43. The tank shown in the figureelo

en tube @A
I Oil - T

200cm | RD =0.75 1T0 cm

JL Water

Oc
— X
Mercury
(A) — 3.573 kPa
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(B) —4.573 kPa
(C) —6.573 kPa
(D) — 7.573 kPa
44, A solid cone of diameter 20 cm and height 16 cm floats with its vertex dowpwiards in water

as shown in the figure. This cone is in

H &
— d —
Al tM/B

1G

+B H

X

(A) Stable equilibrium
(B) Unstable equilibrigim

(C) Neutral equilibri

(C) 0.0024 kg/m?
(D) None of these

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829567114, 9829597114, 9001297243
Phone: 0744-2429714 Website: www.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 14




vweVllVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, CLAT, ISEET, SLET, CTET, TIFR, NIMCET, JEST etc.

46. Glycerine (i = 1.5 Pa. sec. and r = 1260 kg/m3) flows at a mean velocity of a 5m/sec in a 10
cm diameter pipe. The power expanded by the flow in a distance of 12 m, will be
(A) 1.8 H.P.

(B) 1.85 H.P.
(C) 18.5 H.P.
(D) 185. H.P.

47. A furnace is made of a red brick wall of thickness 0.5 m and cgndu
same heat loss and temperature drop, this can be replaced by alayer
conductivity 0.14 W/mk and thickness
(A) 0.5m
(B) 0.1 m
(C)0.2m
(D)0.5m

Common Data Q. 48-49 E !
The equation of the streamlin ingthrough (¢, 1)
48. The the flow V = 3xi — 3yi will be

mite earth of

(A) x2y2 =1
B)xy=1

49, j, will be

© x2 — y2 =8

(D) 9x2 +y2 =8
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Common Data Q. 50-51

A circular plate of diameter of 0.65 m is immersed in a liquid of relative density 0.85 with its

plane making an angle of 30° with the horizontal. Centre of the plate is at a th of 1.50 m
below the free surface.

50. What is the total force on one side of the plate ~
(A) 4142 N
(B) 6321 N
(C) 8282 N
(D) 9296 N

51. What is the locatio
(A) 1.0406 m
(B) 2.0406

ers Q. 52 - 53

4.4 kPa, composition of the system ethanol (1) and toluene (2) at equilibrium

.3 and y, = 0.634. The saturation pressure at the given temperature for the pure

components are Pls = 23.06 kPa and PZS = 10.05 kPa respectively.
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52. The liquid- phase activity coefficients will be
(A) 0.4084
(B) 1.4084
(C) 2.2361
(D) 1.2964

53. The value of GE/RT for the liquid phase will be ,
(A) 0.4084
(B) 1.4084
(C) 2.2964

(D) 2.2361
Linked Answer Q. 54-55

Figure below shows a nozzle at the end of a pi arging oil from a tank to atmosphere.

The head H in the tank is 4.0 m. The,loss in the gipe can be taken as 20 V2/29, where V =

velocity in the pipe. The loss of en in the nozzlex€an be assumed to be zero.

0.8) ‘ 200 mm dia pipe | 25 mm dia

®

54. What i scharge from the nozzle ?
(A) 233 x 1 3/s
x 1073 m3/s
(C) 4.33 x 1073 m3/s

(D) 5.33 x 10~ m3/s
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55. What is the pressure at the base of the nozzle ?
(A) 21.2 kPa
(B) 31.2 kPa
(C) 41.2 kPa
(D) 51.2 kPa

GENERAL APTITUDE %
Q 56-60 (1 MARK EACH)
56. REASON : SFBTPO :: THINK : ?

(A) SGHMJ

(B) UIJOL
(C) UHNKI
(D) UJKPM
57. MORTAL opposite word —

(A) Divine Z
(B) Immortal
(C) Spiritual

(D) Eternal
58. ALERT similar wor
(A) Energetic

59. A shgpkeepet gXpects a gain of 22.5% on his cost price. If in a week, his sale

s. 392, what was his profit?

(A) Rs. 18.20

(B) Rs. 70

(C)Rs. 72
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(D) Rs. 88.25
60. IF '+' stands for '-', '-' stands for 'x', 'X' stands for '+'and '+'stands for
'+'then what is the value of 56x7+13-11+15-8+2-77?
(A) 30
(B) 45
(C)60
(D) 90
Q 61-65 (2 MARKS EACH)
61. ‘Captain’ is related to ‘Soldier’ in the same way as ‘Leader’ is
(A) Chair
(B) Followers

(C) Party
(D) Minister

62. PORK:PIG E T
(A) rooster:chicken
(B) mutton:sheep

(C) steer:beef

63.

self

the question based on the given line graph.

Ratio of "Exports to Imports (in terms of money in Rs. crores) of Two Companies Over the

Years
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1.75 1.75
1.75 -

1.5 -
1.25

0.75

0.75 0.75

0.5

Y

0.25 4

1995 1996 1997 19938 1999 2000

Years —B—Company A
—4— Company B
In how many of the given years were the expo re thaanorts for
Company A?
(A)2
(B)3
(C) 4
(D)5
65. Look at this series:
(A) 26
(B) 28
©)3
(D)(32

.34 ... What number should come next?
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Answer key
Question 1 2 3] 4 5 6|7 8 9 [10]11]12( 13 |14 15 161171181 19 |20
295.3K
Answer B [1696Kw| A| D or AlD C <1 |{D]|3]|B]| 12 A |B
22.3°C
Question | 21 22 23 | 24 25 26|27 28 29 130131132 33 39 |40
Answer D A D |-2,-3 B A|B|11882] B |D|fC|B]| D A |B
Question | 41 42 43| 44 45 46| 47| 48 49 |50f51]|52] 5 59 160
Answer | B|] A |A|A|] B |[BfB|] B | B |JA|C|A C |B
Question | 61 62 63| 64 65
Answer B B C| B B
HINTS AND SO S:
1.(B) Peclet number is the product of Rgynolds numbet and prandtl number
NPe:Nsz -
where ‘ )
N =
N Pr k
2. 1696 kW
(Pow: 0.3162Wi[ t 1 J
DPb DPa
=1000><0.3162><12.74( 1 —LJ
V3.175 50.8
= 1696 kW
3.(A) GivenlLaplace= 1
2s2+3s+1
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4.(D)

Toll Free: 1800-2000-092
Phone: 0744-2429714

= L-]_ 1
2s2+3s+1

= L.]_ l
2s2+25+s+1

* U srae)

on partial fraction @ :
=) 1 11
: { (s+1)+2(25+1j} %

On separating
ey e
(s+1)] 2 l|2s+1

—t le
——e "+ ==
21

2

27 + 273 =300 K

P; & 760 mm Hg = 101.325 kPa

Per age saturation = 75%

PAS""t = Vapour pressure of acetone at 27°C = 33.358 kPa

(a) Saturated molal absolute humidity ,
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Psat .
V= A= 33.358 -0.4908 kmol acetone vapour
P -P* 101.325-33.358

_ Ans.
kmol nitrogen
Percentage saturation

o< =<

x100=75

or, Y = %YS =0.75 x0.4908

— 03681 kmol acetone vapour E j
kmol nitrogen
(b) Absolute humidity,  Y" =y Ma =0.3681 x%_o 7625 5%
B

© y=_a
Pt_pA

. op = YP, _0.3681x101.325 oo
Y+1  0.3681+1

81.72%

x100 =26.90%

2) = 147171 - 21295
T -34.5228

6.(A)

_ kg .m0|sture _ 100
kg dry solid +kg moisture

- 100x
1+x

Moisture content on Dry basis = w
kg dry solid
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from Ques. 100x=2 (100)()
1+X

= 100X _11100x)
1+x 2

moisture content wet basis = 0.5 (moisture content dry basis)

7.(D)  Ablack body is a good absorber and emitter.
8.(C) Among all the rays
Range of gamma rays 10 to 1074 pm
Range of u.v rays 102 t0 1071 pm
Range of Infrared rays 1t0 102 pm

Range of microwave 102 to 104 pm

9. <1

For incompressible fluids, the flow séte Q is prop@rtional to (AP)" where n< 1

10.(D) Let T be the exit temperature

Mean temip

- 80+40 = 60°
2

Mean te rature difference between two fluids
=80-60=20°C
11. 3

Consider a spherical shell of radius r and thickness Ar. The balance for diffusing

component A gives:
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2
41 Np, |r =41? N,

" lr+ar

or %(4m2 N, )=0 - 2

4= Np, = C (constant)

N
410N, =410 N, , = ﬁ = [

2
L
‘)
Nuo (3 N = 3 mol / cm?
7 |9 = Nar2 =
12.(B) By Hagen - poiseulle equation for laminar flow in circular pipe .
AP = 32|;1Z\/L :12?;:QL
AP _128MQ

Arl

L D*
)
Tlmne % y
13. 12
Fl1+Fpp =1
F120 =1-F1p

=1-

F21+F22 =1
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Solar radiation falling on plate

=1 :
2
14.(A) For heat balance, ‘

= Heat loss by convectio
0 500=h.ADt=h.(2x2)(30-25)

or h =25 W/m? °C v
15.  2.62 and 3.68 min "1
Rate of reaction for compojient A be

_ 2
_rA‘Kl + 2K CA

xCp +2x0.5C2,

+Cp (1)

=1><1—1><CA
:1_CA
Com ent B mass balance :
FCBO :FCB +(—rB)V

O=F+(1-Cp)V

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829567114, 9829597114, 9001297243
Phone: 0744-2429714 Website: www.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com
Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 26




VeVl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, CLAT, ISEET, SLET, CTET, TIFR, NIMCET, JEST etc.

F
Cph =1+ —
A v

component A mass balance:

FCAO = FCA +( (—rA) Vv

10F =FCp +(Cp+Cp2) . V

F_F E )
= 10 v;:v[@A+CA+C,§
substituting the value of C 5
F
V \Y

57

16.(C) By maxwell equati

. - n,—¢
fractional decomposition y,, , =——
n0

€
Yuo=1-—
H,0 N,
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18. 48.7
Let the temperature of the right face at steady state be T°C.

T -80)

q=-1.2 (T =10(T -30)
or, T=48.7°C
19.(A) Diffusion in porous solid is given
D knudsen diffusion coefficient

KiA

T 1/2
D ol —
o (o)

20.(B) When adiabatic saturation temperature and wet bulb temperature are equal. Both thermal

21.(D) Overall heat transfer coefficie i n by the felation

where
h, and h and outside heat transfer coefficients (convective),
ness of bricks
k efficient of thermal conductivity of the bricks alone.
22.(A) T%3x +16

Genegral heat conduction equation is,

2 2
16_T_(6t+6t+6t]+Q

adt \ax2 ay? ox’) k

Without heat generation (Q = 0) and in x-direction only,
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10T _ 0%
oot ox?
oT 0°t

or — = —

= (0.0003) (6) = — 0.00018 K/s
23.(D) dis the correct option as
Naphtha is made from ethylene :
Methanol is used for producing synthesis gas.

CHg OH O f- CO + 2H,

Naphthalene is prepared from pthalic anhydride
24, -2,-3

Given transfer function K

25.8) R ==

8x107°

=0.4293=0.43

26.(A)

It fallow exactdifferential equation

dF = Mdx + Ndy

5.5
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similarly [a—Tj :—(a—Pj
v ), S ),

constant

dv_ 1 \3
= —
dt Kv+C
28. 1.1882H @
Constant-rate period :

S S
6= - =
AN, (xl XC)

S
or,

=17.1428

C

» X
Xe—X7)
dX _S(Xc - X*) i Xe X"
. J(x—x*) AN, X, = X*
Xo=X*

= 17.1428 (0.15-0.05) In[ 2227005 14651,
0.10 -0.05
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29.(B) Q = AO(T14 _T14)

0 0,
- 5.67x107°(800* —500*) = 10.313 kW/m?2

s 74+(as )

30.(D) Mean temperature of cold fluid :
30+50
= ——=40°C
2

Mean temperature of hold fluid

~ 130+150

> =140°C
Mean temperature difference
=140-40=1
31.(C) Pressure exerted on a certaj

is al to the force applied.
So, (Ap)G‘DZj:F
=F

t
8 mp® o :Ffdt
0
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32.(B) Volume under water, V' _ sp.gravity
total volume, V 2

O Specific gravity = 60 =0.6
100

33.(D) Since at this condition the minimum liquid has the greatest slope for any line touching the

equilibrium curve. This then represent the limiting liquid-gas ratio. tc pond to an
exit liquid concentration in equilibrium with entering gas.
34.(B) Let‘a’ be the amount transferred to solvent B
Y = a X = ﬁ
8 %

10

given  Y*=0.9X

a._ 0.9 2-a
10 8

35.(C)

36.(C)

or vV _ V'
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or 10

V'
L +100/25'
or V' =2 m/sec.

37.(C) LetS s relative density of mercury,

For the manometer, considering the elevation of section 1 as d

Priyen =&+0.8+X+Sh
Y Y
or [ﬂ_i} 0.8=(S—1)h

Y Y

=(13.6-1)h=12.6h
By continuity equation,

Q =2 x(0:30)2
;O
TT
4

| I
X
~—
o
N—r
N
X
<
N

0 and V2 =7.13m/s
Applying to points 1 and 2, we have
+z,
or &

2 2 2 2
_ +0-08= V; -V, _ (7.13)" -(1.728)" _ 2 429
% 29 2x9.81

0 (@j— 0.8 = 12.6h = 2.429
Y
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2.429

orh=2"""Y =0.192m=19.28 cm
12.6
38.(D) Given (0} =4 (x2 - y2)
u =— a_(p =-8x = a_L|J
0X oy
Hence =—8xy + f(X)
v=—a—(p =+8y=—a—w=+8y x)
oy 0X
Hence f(x) =0 and f(x)=constant=c
O U] =—8xy+c

39.(A) Nitric acid is manufactured in extractive distili@tion.
40.(B) Y =xX+y+3

41.(B)

=rw

= (0.122 m) (2mtrad/s)

=0.767 m/s
Toll Free: 1800-2000-092 Mobile: 9001297111, 9829567114, 9829597114, 9001297243
Phone: 0744-2429714 Website: www.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com
Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 34




I.
UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, CLAT, ISEET, SLET, CTET, TIFR, NIMCET, JEST etc.

VeVl VPM CLASSES

For the small space between cylinders, the velocity gradient can be assumed to be a

straight line, and mean radius can be used.

0 d_V_ 0.767 m

dy (0.128-9.122)

=1278s1

Again, torque applied = torque resisting

or 0.881 =T (area) (arm) ,
=1 (21tx 0.125 % 0.305) (0.125)
or T =294Pa ‘ :

. Lo T _294 4

dv/dy 127.8

42.(A) Pressure at C = Pressure at D

or PatYh =pp
or — 10.89 + (1.60 + 9.79)(3.2 — 2.743) = 3.73 k

Since weight of 0.686 m of ai be neglecied without introducing significant error,

therefore

Also
O Pressure a
= Pressure f (3.429 — 3.048) m of guage liquid
or PG = Pg (spgrx9.79) (3.429 — 3.048)
—3.73 =0-(spgrx9.79) (0.381)
O % specific gravity =1.00
43.(A) ering the pressure at the horiozntal plane X-X

pp*+15+yy+(20-15)y,, +0.10y, =0.10 yy,

where, Yo = specific weight of oil
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=0.75%x 9790

= 7342.5 N/m3

Yy = specific weight of water

= 9790 N/m3
Yy = specific weight of mercury
=13.6 x 9790
= 133144 N/m3
0 pp = (0.10 x 133144) — 0.50 x 9790 — '5— 01 9790

=-3573.4 Pa
=-3.573 kPa
44.(A) For the cone,

D =20cm,H=16m, =0.8 ; !
Let 8 = semivertex angle, the
10
tan® = — =0.625,
16
or

r surface,

D? HS = d%y

2 2

D D

4y3| — | =D?Hs=4y3tan?0=4y> | —
oty 24 yotan Y 2H
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or y3 = H3s

O y =H(S)Y3=16x(0.8)1/3=14.853cm

If B is the centre of buoyancy, then

3
OB = Z y=0.75x14.853 = 11.1398 cm

3

OG =—H=0.75x16=12cm :
4

Diameter at water surface,

d =2ytan 6=18.566 cm

351 m
oM .35 15.491 cm
OG
0 MG 491 cm
(i.e. M is above G
Hence the i able equilibrium.

inematic viscosity, v = 6.30 x 104 meter?/sec

du du
Shear stress SH— =PV —

dy dy

= 129.3 x 6.30 x 10™% x 0.25
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= 0.02036 kg/m 2
46.B) Q  =AV.

:Ed2x4=EX(O.1)2x5
4 4

= 0.0329 m3/sec

2 2
oo FLQ7 _0.02x12x(0.0329) _ o o \3
3d° 3x (O.l)5
O Power transmitted through pipe,
P

_ WQ(H-h)
- 75

_1260x0.0329%(12 - 8.65)

75

47.(B)

0.7 1
or
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0.14x0.5
O X9 =—————=01m
0.7
48.B) u=3x and u=-3y
Equation of a streamline in two-dimensional flow
dx _dy
u \"
dx d
Here — = 4
3X 3y
, 1 1 1
Integrating, = Inx=-=Iny+=1Inc
3 3
where ¢ = constant
| Inxy =1Inc
or Xy =¢cC

For the streamline passing thr

49.(B)

Puttin x=1, vy =1, we get
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Hence required equation of the streamline is,

3

3x2y— §
3

3
2

or 9x2 -y =8

50.(A) Given: Yy = 0.85 x 9790 = 8321.5 N/m* %
h =15m
Force on one side of the plate,
F =yAh

=8321.5 { (0. 65)

=4141.99=4142 N

51.(C) Btsymmetry Xp = X
i.e. centre of pressure lies on xis through CG of the area.
_ |

=3.0m

Tt
= — x(0.65)*=8.762m*
64

8.762
:><(0.65)2 x (0.65)

O Yp =300+

=3.0406 m
52.(A) =—-191, 952.7 kJ
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S
yi ¥XiPi

y, - YP _06834x244

S =2.2361,
xP°  0.3x23.06

y, =YP _0.366x244

x,PS  0.7x10.05

53.(A) Excess free energy is related to the activity coefficient and the ¢ ositigh, by :
CE

=1.2694

=XqIny; +x51Iny.
RT 1 172 2

=0.3In2.2361 + 0.7 In 1.2694 =

54.(C) By continuity equation,

408

T 2
Q =V2§(D) =Vj

Velocity of the pipe,

2 2
O+H 0+£+0+20£
29 29

2 2 \y2 2

H= s 120 i} Vs —1.004Ys

29 64 ) 2g 29

But H = 4.0 m, therefore
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1/2
vy = 2x9.81x4.0\" _ o
1.004

Tt
Discharge, Q = Z X (0.025)2 x 8.83

=433%x 103 m3s

55.(B) Velocity in the pipe, V., = L x 8.83 = 0.13 m/s

Loss of head in the pipe,

2
29 2 x9,
Applying Bernoulli's equation to points 1 an

2
0+0+H =Py Vo g4py

or

or

or 0.8x998x9.81_ =7.832 kN/m
1000

O P

base of the nozzle,

pp =.980x 7.832=31.17 kPa

56.(B)
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As Sirnilarly
Ry s LY
ey F T
L N 1,
s+, 7 Nty q
O+—1H3 K+—1H_
Nn—+lp 0

57.(B) Mortal means causing or capable of causing death ans one who is not

subject to death.

58.(D) Alert means engaged in or accustomed to close observation, ie. Watchfulness.

59.(C) C.P.=Rs. ( 100 xsgzj:Rs(loooxsgz]:sz
1225 1225

Profit = Rs. (392 - 320) = Rs. 72,

60.(B) Changing the symbols as giv
56+7+13x11-15x8+2x7
Solving the BODMAS rule,

th blem the above expression is

et 8+143-120+14=165-120=45

e me and my sister to the market.

more than imports in those years for which the exports to  imports ratio

65.(B) This is a simple subtraction series. Each number is 6 less than the previous number.
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