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Let @, B,y be the roots of the cubic equation 2 x* + 3x% — x + 4 = 0. Then find the value
of the following expression @ + 2 + y% + (af + By +y a).
(A) 7/4 (B) 11/4 (C) 5/4 (D) 4/11

What is the number of the solutions of the following system of equations
2x+y=4,  x-2y=2,  3x+5y=6
(A) One Solution (B) Two solutions
(C) Infinitely many solutions (D) No solution

If a, B,y are angles which a half ray makes with positive directions of axes, then find the
value of sin? @ + sin? g + sin?y.

(A) 0 (B) 1 © 2 D) V2
The number of vectors of unit length perpendicular to vectors 4 =  + j and B = j+ k.
(A) Infinite (B) Three (C) One (D) Two
Find the curvature for the curve
7= (acost)i + (asint) j+ (bt) k, a,b>0,a?+b% % 0.
2 2 a b a-b
(4) m(a®+b%) (B) a?+p? © a?+h2? (D) a?+b2?
Find the general solution of the differential equation (x + 2y3)% = y.
A y=x@*+c) B) x=yr*+c) () x=y° D) S+ y*=1

Find the volume of the solid generated by revolving the region bounded by y =+x, y=2,
x=(0 about x-axis.
(A) 20 (B) 25 ©) 167 (D) 87

Find the absolute extreme values of the function fG,y) =2+ 2x+ 2y —x2 — y2 on the
triangular region in the first quadrant bounded by the lines x=0, y=0 and x+y=9.

(A) Maximum value=4, minimum value= -61
(B) Maximum value=2, minimum value= -41/2
(C) Maximum value= -2, minimum value= - 30
(D) Function has neither a maximum nor a minimum value over the given region

Integrate f(x,y,2z) = x —3y2 + z over the line segment C joining the origin to the point
(1,1,1) and find its value.
A1 (B) 2 © o (D) -1

Find the circulation of the field F = x { + y J of the field around the closed semicircular path
that consists of the semicircular arch 7; = (acost) i+ (asint)j,0<t<m followed by
the line segment 7, =af,—-a<t < a.

(A) w (B) 0 ©) -m (D) 2n

o)
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If Kand o are the therma) and electrical conductivities of a meta] at absolute temperature T,
then which of the following relations represents Weidmann Franz Jaw-

K

(A) — =constant (B) .4 = Constant
les ol
K

(C) -27 = cons tan ( (D) ~I§‘—g- = cons lan¢

As light propagates from one medium to another, which of the following quantities remains
invariant;

(A) Frequency of light (B) Speed of light
(C) Intensity of light (D) Wavelength of light
Which of the following experiments didn’t verify wave nature of moving electron
(A) Davison Germer experiment (B) G P Thomson experiment
(C) Electron motion in orbits of atom (D) Electron flow in pn junction diode

The polarization phenomenon exhibited by light indicates the
(A) Longitudinal nature of light waves (B) Transverse nature of light waves
(C) Rectilinear propagation property of light (D) Extremely high speed of light

The potential difference V= 97cos(wt-90) volts is applied across an instrument and current |

flowing through it is givenby Vand | = 43sin(wt-90) Amperes. The power dissipated in the

instrument ig
(A) OW (B) 10W (C) 5w (D) 2.5wW

energy of the system:
(A) Increases (B) Decreases
(C) Remains unchanged (D) May either increase or decrease

Which of the following statements is not true:
(A) Young’s double slit experiment involves interference of light waves emitted from
two real sources,
(B) Lloyd mirror experiment results interference pattern due to light emitted from a real
and virtual source.
(C) Fresnel biprism causes interference pattern due to two real sources.
(D) Interference phenomenon obeys the conservation of energy.

Two Carnot engines A and B are configured in series. The engine A accepts heat at 1600K
temperature and discards heat at T while B absorbs the heat at T while it rejects at a
temperature of 900K. If both the engines A and B are equally efficient, then the value of T
will be:

(A) 1500K (B) 1200K (C) 1000K (D) 900K
If polar ice caps on the earth melt then duration of the day shall

(A)Increase (B) Decrease _

(C) Remains same (D) Simply can’t predict

(2)
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A sample of the ggRa™® decays with a half-life of 4 years into daughter nucleus g;Bi***. The
percentage of g3Bi***nuclei present in the sample after 16 years will be:
(A) 80% (B) 12.5% (C) 6.25% (D) 25%

According to Fleming’s left-hand rule, when the forefinger points in the direction of the field
or flux, the middle finger will point in the direction of

(A) Current in the conductor (B) Movement of conductor

(C) Resultant force on conductor (D) Stator axis

The instantaneous values of currents in phases R and Y of a 3-phase system are 25 A each.
For a phase sequence of BRY, the instantaneous value of current in phase B is
(A)25 A (B)50 A ©125A (D)433 A

While measuring power in a three phase load by two-wattmeters method, the readings of two
wattmeters will be equal and opposite when

(A) pf is unity (B) load is balanced

(C) phase angle is between 60° and 90° (D) the load is purely inductive

From the two voltages equations e; = E,y sin 100mt ,and e = Epyy sin (100 wt + 7/6), it is
obvious that

(A) 1 leads 2 by 30°

(B) 2 lags behind 1

(C) 2 achieves its maximum value 1/600 second before 1 does

(D) 1 achieves its zero value 1/ 600 second before 2

The value of resistance R in the circuit given below is
100 2A
100V 100 R
(A) 10 (B) 20 (C)30 (D) 40
The superposition theorem is applicable to
(A) current only (B) voltage only
(C) both current and voltage (D) current, voltage and power

The Thevenin’s equivalent pair (voltage, impedance), as seen at the terminals P—Q, is given
by

1002

P
._J__ Unknown
200 -’- 4y 100 ok
Q
(A)2V,5Q B)4V,5Q ©2v,75Q D)4V,75Q

®3)



28. Which of the following is true for the circuit given below
I Ve=100V2V
2 I=2A
3 L=025H

25072 sin 300¢ @ 2 150V

Select the correct answer using the codes given below:
(A)2and 3 (B) 1 and 2 (C)1and 3 (D) 1,2and 3

29. At low slip, the torque-slip characteristic is
(A)Toc;‘; (B)T  s2 ©Tet D)T x s

30. Those magnetic materials are best suited for making armature and transformer cores which
have permeability and hysteresis loss.

(A) low, low (B) high, low (C) low, high (D) high, high
31. A Zener diode has ... breakdown voltage
(A) Zero (B) Sharp (C) Undefined (D) No breakdown
32. The PIV rating of each diode in a bridge rectifier is ..............._ that of the equivalent
centre-tap rectifier
(A) one-half (B) the same as
(C) twice (D) four times

33. Which logic gate is combination of the following logic gates (shown in fi g below)?

Vs g
i~ Output
B o]

(A) AND (B) OR (C) NAND (D) EX-OR

34. The DC base bias voltage of a npn transistor made of Silicon is 10 V and input base resistor
is 100 k2 . What will be the value of base current into the transistor ?

(A)9.3 uA (B) 0.93 uA (C) 10 nA (D) 93 nA
35.AFETisa......... controlled device whereas a bipolar transistor is a............ controlled device.

(A) Current, voltage (B) Drain, gate

(C) Gate, drain (D) Voltage, current

36. A circuit whose output is proportional to the difference between the input signals is
considered to be which type of amplifier? | _
(A) Common-mode  (B) Darlington (C) Differential (D) Operational

(4)



37. In a phase shift oscillator, the frequency determining elements are ............
(A)Land C (B)R,Land C (C)Rand C (D) L only

38. Which of the following is correct for a D latch?
(A) The output toggles if one of the inputs is held HIGH.
(B) Q output follows the input D when the enable is HIGH.
(C) Only one of the inputs can be HIGH at a time.
(D) The output complement follows the input when enabled.

39. Which of the following represent active transducer?
(A) Thermocouple  (B) Strain gauge (C) Thermistor (D) LVDT

40. A carrier of peak voltage 15 V is used to transmit a message signal. If the modulation index
is 70%, then what will be the peak voltage of the modulating signal?
(A)25V B)11v (© 105V (D)30.5Vv

41. What will be the output of following program?
int main() {
int i=065,j=65;
printf("%d %d" i,j);

return O;

}

(A) 53 65 (B) 65 65 (C) 065 65 (D) Syntax error
42. Assuming int is of 4 bytes, what is the size of int arr[15][2][10];?

(A) 300 (B) 600 (C) 1200 (D) 27
43. What is the output of below program:-

int main()

{

int i, j, count;

count= 0;

for(i=0; i<5; i++);

{

for(j=0;j<5;j++);
count++;
}

}

printf("%d",count);

return 0;

}

(A) 25 (B)5 ©1 D)0
44. The concept of having two functions with same signatures in base and derived class is known

as?
(A) Operator Overloading (B) Function Overloading
(C) Function Overriding (D) Function renaming

)



45. What will be the Output of following program?
# include <stdio.h>
int main( )

char s1{7] = "1234", *p;
p=sl+2:
*p = Ul :
printf ("%s", 51);
}
(A) 12 (B) 12400 (C) 1204 (D) 1034

46. The keyword used to transfer control from a function back to the calling function is
(A) switch (B) goto (C) exit (D) return

MEMBER NAME?
(A) - (B) ->
(C). (D) Both -> and . can be used interchangeably

48. Which file is generated after Pré-processing of a C program?
(A).p (B).i C) .o (D) .m

49. What do various characters in ‘ab+" stand for in the following operation?
FILE *fp;
fp = fopen( “Random.txt”, “ab+™):

(A) a=Append, b=binary, + = update (B) a=Add, b=binary, +=update
(C) a=Append, b=binary, +=write-only (D) a=Assign, b=binary, +=Addition

50. The following statement in *C"
int (*fO) 1; declares
(A) a function returning a pointer to an array of integers.
(B) a function returning an array of pointers to integers.
(C) array of functions returning pointers to integers.
(D) an illegal statement.

51. The correct sequence of the processes taking place in a Carnot cycle is
(A) adiabatic -> adiabatic -> isothermal -> isothermal
(B) adiabatic -> isothermal -> adiabatic -> isothermal
(C) isothermal -> isothermal -> adiabatic -> adiabatic
(D) isothermal -> adiabatic -> isothermal -> adiabatic

52. When a liquid and its vapour are in equilibrium at a certain pressure and temperature, then
which of the following is required to identify the saturation state.
(A) pressure (B) temperature
(C) both pressure and temperature (D) pressure or temperature

53. The compression ratio is given by
(A) Vmax / total volume (B) Vmin / Vmax |
(C) V(at TDC) / V(at BDC) (D) V(at BDC) / V(at TDC)
(6) -
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Y (gamma) for air is equal to

(A) 1.0 (B) 1.4 (C) 1.3 (D) 1.2

>5. When a fluid is subjected to resistance, it undergoes a volumetric change dueto

(A) Cohesion (B) Strain (C) Compressibility (D) Adhesion

Consider a tank of height 20m filled with liquid of density 100kg/m>. The area of tank is
10m?. If the tank has a hole of area 2m? at the bottom, find the speed of the liquid flowing out
through the hole when the height of liquid in the tank is 10m. Assume speed of liquid
descending at top of tank is S5m/s.

(A) 20m/s (B) 14.14m/s (C) 15m/s (D) 20.615m/s
If all particle of fluid has a path parallel to the wall, it is known as

(A) Stream line flow (B) Laminar flow

(C) Viscous flow (D) All of the mentioned

What is the maximum bending moment for simply supported beam carrying a point load “W”
kN at its centre?
(A) W kNm (B) W/m kNm (C) Wx1 kNm (D) Wx1/4 kNm

Where do the maximum BM occurs for the below diagram.

ﬂ 10 KN
W i W e Wi,
B
A

oM — > <—3M—>

(A) -54 KNm (B) -92 kNm (C) -105 kNm (D) — 65 kNm

What are the units of torsional rigidity?
(A) Nmm? (B) N/mm (C) N-mm (D)N

Excavation is to be made for a reservoir measuring 20 m long, 12 m wide at the bottom,
and 2 m deep. The side slopes are to be 1:1 and the top to the flush with the ground which
is level in the vicinity. As per the prismoidal formula, the volume of excavation will be

(A) 610.33 m3 (B) 618.66 m* (C) 625.00 m (D) 633.66 m?

The condition satisfies steady- Non-uniform flows are (t represents time and s represents space)

WL 020 ®L0L0 OF-0%s0 oLc0d
dt ds dt ds dt ds | dt ds

. A compacted soil sample using 10% moisture content has a weight of 200 g and a mass unit

weight of 2.0 g/em’. If the specific gravity of soil particles and water are 2.7 and 1.0, the
degree of saturation of the soil is
(A) 11.1% (B) 55.6% (C) 69.6% (D) None of these

™)
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(A)U = Uj+U, (B) U < U,+U, O u=uyu, M)U>U; + U,

The total length of a valley formed by two gradients - 3% and + 2% curve between the two
tangent points to provide a rate of change of centrifugal acceleration of (.6 m/sec?, a design
speed of 100 kmph, is

(A) 80 m (B) 60 m (C)84.6 m (D)82m
. Ultimate strength to cement is provided by

(A) Tricalcium silicate (B) Di-calcium silicate

(C) Tri-calcium aluminate (D) Tetra calcium alumino ferrite
Which of the following is added to steel to increase resistance to corrosion?

(A) Copper (B) Carbon (C) Manganese (D) Sulphur
Which of the following canal acts as an irrigation canal as wel] as a feeder canal?

(A) Carrier canal (B) Feeder canal

(C) Permanent canal (D) Inundation canal

The plinth area of a building does not include
(A) Area of the walls at the floor level
(B) Internal shaft for sanitary installations up to 2 sq m. in area
(C) Lift and wall including landing
(D) Area of the cantilevered porch

What is the minimum area of tension reinforcement in beams when Fe 415 is used?
(A) 0.8 % (B)0.12 % (C)0.15% (D)0.2 %

Calculate the number of moles in 42 grams of NaHCO,?
(A)0.5 B)1 (©)15 (D)2

What is the density of a substance of mass 10 grams and volume 5 liters? i
(A) 2 kg/m® (B) 20 kg/m* (C) 200 kg/m® (D) 2000 kg/m’

73. A Composition of carbon dioxide, OXygen and nitrogen with mole ratio 1:2:5 with 4 moles of

74,

OXygen, enters a reactor with a flow rate of 100 kg/s, the ratio of rates of leaving the reactor
of the three is 5:2:1, and 5 moles of nitrogen leaves the reactor, what is the total number of
moles leaving the reactor?

(A)6.1 (B)6.2 (C)6.3 (D)6.4

How many re cycle streams are there in the following process?
—
1
o E{L_ﬁ.
i

(A)1 (B)2 ©)3 (D)4
8)
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N> with pressure 10 atm and H, with pressure 30 atm, both with volume 10 liter at 27 °C are
passed into a reactor, how many moles NHj is produced?
(A) 4 (B) 8 ©) 12 (D) 16

What is the pressure if 10 N of force acts at 60 degrees from the normal of a 5 m? surface?
(A) 0.5 Pa (B)1Pa (C)2Pa (D) 4 Pa

Which of the following is greatest?
(A) 10°C (B) 10°R (C) 10°F (D) 10 K

What is the partial pressure of 20% gas in a system with vapor pressure 10 mm Hg?
(A) 2 mm Hg (B) 10 mm Hg (C) 50 mm Hg (D) 100 mm Hg

What is the specific humidity, if the mass of water is 15 g and mass of bone dry air is 25 g?
(A) 10% (B) 30% (C) 40% (D) 60%

What is the molecular weight of a mixture that contains 25% CO, 40% O and 35% N,?
(A)l112g (B)224 ¢ (C)33.6¢ (D)448 g

Coking time in beehive coke oven is about
(A) 12 hours (B) 2-3 days (C) One week (D) Two weeks

Gross calorific value of a fuel containing C = 84%, S = 1.5 %, H = 5.5% O = 8.4 % and the
rest of the incombustible matter is
(A) 4850 kcal/kg (B) 2785 kcal/kg (C) 8356 kcal/kg (D) 6500 kcal/kg

Waterline corrosion in steel tank is an example of
(A) differential aeration corrosion (B) pitting corrosion
(C) differential metal corrosion (D) stress corrosion

Out of following metals, which is more corrosion resistant than expected from their position
in the electrochemical series?
(A) Mg (B) Co (©) Al (D) Fe

What is the value of hardness in terms of CaCOj; equivalents if a water sample contains 408
mg of CaSOjy per litre?
(A) 350 (B) 250 (C) 200 (D) 300
- Total hardness in water sample is determined by
(A) acid-base titration (B) precipitation titration
(C) complexometric titration (D) redox titration
. The quantum number that determines the shape of the subshell is
(A) magnetic quantum number (B) principal quantum number
(C) spin quantum number (D azimuthal quantum number

- Energy of electron in the third orbit of hydrogen atom is
(A)-1311.8kj/mol ~ (B)-109.0kj/mol  (C)-229.5 kj/mol (D) -145.7 kj/mol

©)



89. Out of fu]lowing

green house 8ases, identify the ope which is not
(A) CO,

naturally occurring?
(B) CFCs (C)N;0 (D) CH,4
90. Thickness of the Ozone layer is generally measured in upi of
(A) Dobson (B) Debye (C) ppm (D) milligram

91. Select the option tha

teorrectly completes this
(A) son in laws

sentence: We informed all the
(B) sons in law

(C) sons in laws (D) son in law
92. Select the option that correctly completes this Sentence: Since it was
(A) rained, postpone (B) rain, postponed
(C) raining, postponing (D) raining, postponed

the match was

93. Select the option that correctly completes this sentence: A in time nine.
(A) stitch, saves (B) step, gets (C) stitch, earns (D) step, saves

(B) They have been Jjvi
(C) They have bee
(D) They have bee

95. Pick out the group of words that is made up of verbs from the options below:.
(A) opinion, walk, read & sit (B) edit, speak, Jjump & squat
(C) obstacle, eat, hold & write (D) limp, lamp, dribble & sit

96. Pick out the correct

sentence from the options given below.
(A) He did many mistakes, (B) He wrote many mistakes,
(C) He do many mistakes.

(D) He made many mistakes.

(A) I have been studying Law since 2020, (B) I am studying Law since 2020,
(C) I had been studied Law since 2()20. (D) I am study Law since 2020,

98. Which word does NOT belong with the other words?

(A) Blade (B) Decide (C) Vase (D) Table
99. Pick out the word that does NOT belong with the other words.
(A) Scent (B) Fragrance (C) Odour (D) Perfume

100. Choose the option with the correct sentence,

(A) The children were not playing in the ground that day.
(B) The children that day in the ground were not playing,
(C) The children are not played in the ground that day.
(D) The children were not play in the ground that day.

X=X-X

(10)



