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1. The dimensional formula of wave number

is
(a) (ML°TY ) IMLTY
() (MLOT ] @ M LT

2. A body of mass m is moving in a circle of

radius r with a constant speed v. If a force
2

% acting on the body towards the
7

centre, then what will be the work done by

this force in moving the body over half the

circumference of the circle?
2

(a) Zero (b) _n%_
"
2 2
© ™ _xnar (&)
r my

. If under the action of a force (4i + j+ 3k) N,

a particle moves from position
r, =3i+2j-6k to positions
r, =141 +13j+ 9k, then the work done will
be

(a) 50J b)), 754

(c) 100 J (d) 175J

. A particle of mass m moving with velocity u

makes an elastic one dimensional collision
with a stationary particle of mass m. They
are in contact for a short time T. Their force
of interaction increases from zero to F,

linearly in time :g and decreases linearly to

zero in further time —E (shown in figure).

The magnitude of F, is

.« =

»E
(a) mu/2T (b) mu/T
(c) 2mu/T (d) None of these

. Two planets revolves around the sun with

frequencies N; and N, revolutions per
year. If their average radii (orbital) be R,
and R, respectively, then R, / R, is equal to
(@) (N, /N)¥* () (N,/N)¥?

(c) (N,/N,)¥? (d) (N, /N, )2

. To what height water should be filled in a

container of height 21 cm, so that it
appears as half filled when viewed from the

top [Takeﬂu s g)

() 12 em (b) 15 ¢cm
(c) 10.5 em (d) 7 em

. A progressive wave is represented as

y= O.ZCOSTC[0.0‘I-t +0.2x~ %)

where distance is expressed in cm and time
in second. What will be the minimum
distance between two particles having the

phase difference of -725?

(a) 4 cm (b) 8cm
(c) 25 cm (d) 12.5 cm

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
J

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



Gh b b Gb Gb Gh G Gb Gb Gh Gh Gb Gh G Gh Gb Gb Gh Gh Gh Gb Gh Gb Gh Gh G Gh Gh Gb Gb Gh G Gh Gh b Gb Gb G G Gh Gb Gb Gb Gb G Gb Gb Gb Gb Gb Gb @b Gb Gb Gb aD aGn an

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

2 | BCECE (Engineering)

8.

10.

11.

12.

Solved Paper 2012

When the temperature increases, then the
frequency of the sound produced by the
organ pipe will
(a) unchanged
(c) decreases

(b) increases
(d) Not definite

. The distance between the poles of a horse

shoe magnet is 0.1 m and its pole strength
is 0.01 A-m. The induction of magnetic
field at a point mid way between the poles
will be

(a) Zero (b) 2x10°° T

(c) 4x107° T (d)8x1077 T

Which logic gate is represented by the
following combination of logic gates?

A“ﬂj )"‘mj
=
A B,

B
B
(a) OR (b) NAND
(c) XOR (d) None of these

For the transistor circuit shown in figure, if
B=100, voltage drop across emitter and
base is 0.7 V, then the value of Vi will be

: 1
5V =
(a) Zero (b)5V
(© 10V (d) 13V
If a uniform solid sphere and a disc of same
mass and same radius rolls down on an
inclined smooth plane from rest to the
same distance, then the ratio of the time
taken by them will be
(a)15:14
(b) V14 : /15
(c) 14 : 15
(d) 15%:14%

13.

14.

15.

16.

17

If a stone is projected from ground with a
velocity 50 ms ™ and at an angle of 30°, it
takes 3 s to cross a wall. How far beyond
the wall the stone will strike the ground?
(Take g =10ms %)

(a) 50.5 m (b) 91.5m

(c) 86.6 m (d) 100 m

For a body starting from rest, what will be
the ratio of the distance travelled by the
body during the 4th and 3rd second during
its journey?

7 I 5 3
(a) 5 (b) 5 (0 5 (d) 7
If the compressibility of water is 6 (sigma)
per unit atmospheric pressure, then the
decrease in volume V due to p, atmospheric
pressure will be
@oV/p (b) o pV
(®c/pV dop/V

A soap film of surface tension 3x10™* Nm

~1 formed in a rectangular frame, can
support a straw. If the length of the film is
10 ¢m, then the mass of the straw that film
can Support is

(a) 0.06 g (b)06g

(©6g @60g

There are two identical small holes of area
of cross section a on the either sides of a
tank containing a liquid of density p (shown
in figure). The difference in height between
the holes is h. Tank is resting on a smooth
horizontal surface. Horizontal force which
will has to be applied on the tank to keep it
in equilibrium is

(c) ghpa (d) 2pagh
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18. Certain amount of an ideal gas of

19.

20.

21,

molecular mass M is contained in a closed
vessel. If the vessel is moving with a
constant velocity v, then the rise in
temperature of the gas when the vessel is

suddenly stopped will be
C
Take y=—L2
(Take y Cv}
2 2
(a) Myt ) 5 EMYT 5
2R(y+1) 2R(y-1
Myv2(y-1) MvZ (y+1)
S T iy o
© 2R @ 2R

Water and turpentine oil (specific heat less
than that of water) are both heated to same
temperature. Equal amounts of both are
then placed in identical calorimeters and
then left in air

f

(a) A and B will represent cooling curves of
water and oil respectively

(b) B and A will represent cooling curves of
water and oil respectively

(c) their cooling curves will be identical

(d) None of the above

By suspending a mass of 0.50 kg a spring is
stretched by 8.20 m. If a mass of 0.25 kg is
suspended, then its period of oscillation
will be (Take g =10ms™2)

(a) 0.137 s (b) 0.328 s
(c) 0.628 s (d) 1.000 s

If the period of revolution of a nearest
satellite around a planet of radius R is T
then its period of revolution around
another planet, having radius 3R and same
density will be

(@T (b) 3T

(c) 3V3T () or

BCECE (Engineering) - Solved Paper 2012 = 3

22. A body of mass m is suspended from a

23.

24,

25,

26.

string of length I. What is the minimum
horizontal velocity that should be given to
the body at its lowest position so that it
may complete one full revolution in the
vertical plane with the point of suspension
as the centre of the circle?

(a) v=y2g (b) v=43lg

(©) v=\/4lg (d) v=\/5lg

Rest mass energy of an electron is
0.54 MeV. If velocity of the electron is
0.8 C, then its kinetic energy will be

(a) 0.36 MeV

(b) 0.41 MeV

(c) 0.48 MeV

(d) 1.32 MeV

Which one of the following graphs
represents the graph between the

instantaneous concentration N of a
radioactive element and time t?

(a)L/ (b}l,

Sisoe ——
e e o

© L @ L /
T =l

In the circuit given below the value of
current is

Pp_ N
+4Y ——— S + 1V
(a) 0 (b)10°% A i
(c) 102 A (d)107% A

In a diode AM detector, the output circuit
consists of R=1k€Q and C =10 pF. A carrier
signal of 100 k Hz is to be detected. Is it
good?

(a) Yes

(b) No

(¢) Information is not sufficient

(d) None of the above
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Let a straight wire of length I carries a
current i. The magnitude of magnetic field
produced by the current at point P (as
shown in figure) is :

-+ >

=
/ ‘,/Jf/\\
=
Mol Vf—l»lol
(b)
- 2v2nl 8nl
(01 o Y2
nl

0.8 J work is done in rotating a magnet by
60°, placed parallel to a uniform magnetic
field. How much work is done in rotating it
30° further?

(a) 0.8x10 erg (b) 0.8 erg

(c)8J (d)0.4J

The magnetic moment produced in a
substance of 1 g is 6x1077 A-m?, If its
density is 5 g cm >, then the intensity of
magnetisation in A/m will be

(a) 3.0 (b) 3x10°°

(c) 83x10° (d) 1.2x1077

In which of the following circuit is the
current maximum just after the switch S is

closed?
R

e

o 1,40 &

J (i)

S
R

EL/ R L
S (i)

(a) (D) (b) (i)
(c) (iif) (d) Both (ii) and (jii)

"}

31,

32.

33.

34.

35,

Let ABC is a right angled triangle in which
AB=3 cm and BC =4 cm and ZABC =90°,
The three charges +15, +12 and — 20 esu
are placed on A, B and C respectively. The
force acting on B will be

(a) Zero (b) 25 dyne

(¢) 30 dyne (d) 150 dyne

Four plates of same area of cross-section
are joined as shown in figure. The distance
between each plate is d. The equivalent
capacity between A and B will be

(@) 2804 (h)-”:ﬁdi
ey A 3gp A

d
© @ 22

If a voltmeter of resistance 1000 Q is
connected across a resistance of 500 Q in
the given circuit, then the reading of
voltmeter will be

1m0V

500 2 500 Q
@1v ®m2V @6V (d4V

In the grid circuit of a triode a signal

E=2J2cosmt is applied. If =14 and
r,=10 kQ, then rms current flowing

tﬁrough R; =12kQ will be

(a) 1.5 mA (b) 1.27 mA

(c) 10 mA (b) 12.4 mA

A rigid body of mass m rotates with angular
velocity @ about an axis at a distance a from
the centre of mass C. The radius of gyration
aboutC is K. Then, kinetic energy of rotation
of the hody about new parallel axis is

(a) 0? (b) % ma%e?

(©) %m(a +KHe* (@ %m(az +K?) o?
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36.

37.

38.

39.

The angle of contact between glass and
water is 0° and it rises in a capillary upto
6 cm when its surface tension is
70 dyne/cm. Another liquid of surface
tension 140 dyne/cm, angle of contact 60°
and relative density 2 will rise in the same

capillary by
(a) 3em (b) 16 cm
(¢) 12 cm (d) 24 cm

If the height of a mercury barometer is
75 cm at sea level and 50 cm at the top of a
hill and the ratio of density of mercury to
that of air is 10* then the height of the hill
is

(a) 1.25 km (b) 2.5 km

(c) 250 m (d) 750 m

If the displacement equation of a particle
from its mean position is given as

y =0.2sin(10xt +1.51) cos(10nt + 1.57)
then, the motion of particle is

(a) non-periodic

(b) periodic but not SHM

(c) SHM with period 0.2 5

(d) SHM with period 0.1 s

Let PQR is a right angled prism with other
angles as 60° and 30°. PQ has a thin layer of
liquid and light falls normally on the face
PR as shown in figure. If the refractive
index of prism is 1.5, then for total internal
reflection, maximum refractive index of
liquid will be

(a) 1.2
(c) 1.4

(b) 1.3
(d) 1.5

. According to corpuscular theory of light,

the different colours of light are due to
(a) different size of the corpuscles
(b) different electromagnetic waves

BCECE (Engineering)

41,

42,

43.

44,

45.
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(c) different force of attraction among the
corpuscles
(d) None of the above

An antenna is a device

(a) that converts radio frequency signal
into electromagnetic theory

(b) that converts electromagnetic energy
into radio frequency signal

(c) that converts guided electromagnetic
waves into free space electromagnetic
waves and vice-versa

(d) None of the above

A resistor R, inductor L and a capacitor C
are connected in series to an oscillator of
frequency v. If the resonant frequency is v,,
then the current lags behind the voltage,
when

(a) v=0
(c) v>v,

(b) v<v,
(d) v=v,

The instantaneous values of current
and voltage in an AC circuit are
i=100sin 314t ~amp and

e=200sin ( 314t + g} V respectively. If the

resistance is 1€, then the reactance of the
circuit will be

(@) V3Q (b) 100V3 Q.

(c) —200J3 Q (d) —200/v/3 Q

When green light is incident on the surface
of a metal, it emits photo electrons but
there is no such emission with yellow
colour light. Which one of the colour can
produce emission of photo electrons?

(a) Red (b) Indigo

(c) Orange (d) None of these

If an electron jumps from the 4th orbit to
the 2nd orbit of hydrogen atom, then the
frequency of emitted radiation in the hertz
will be

(Take Rydberg’s constant, R=10° em )

(@) 3x10 ®) = x10°
4 16

9

3 15 15
—x10 d) =10
(e 16 @ 16
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46.

47.

48.
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If the ratio of radii of nuclei 7 Al and £,X is
3 : 5, then the number of neutrons in the

nuclei of X will be
(a) 13 (b) 52
(c) 100 (d) 73

Number of nuclei of a radioactive
substance at time t = 0 are 1000 and 900 at
time t=25. What will be the number of
nuclei at time t =4 s?

(a) 810 (b) 800

(c) 790 (d) 700

A bar magnet has coercivity 4x10° Am
It is desired to demagnetise it by inserting it
inside a solenoid 12 c¢m long and having
60 turns. The current that should be sent
through the solenoid is

=}

Chemistry

1.

When 1 mole gas is heated at constant
volume, temperature is raised from 298 K
to 308K, Heat supplied to the gas is 500 J.
Then which statement is correct?

(a) g=W =500J, AU =0

(b)) q=AU =500J,W =0

(¢) g=W =500J, AU =0

(d) AU=0,q=W =-500J

For the reaction, 2N,0; — 4NO, ~ O,
rate and rate constant are 1.02 x 10™% and

3.4x105g™ respectively, then
concentration of N,0O at that time will be
(a) 1.732 (b) 3

(¢) 1.02x107* (d) 3.4x10°

. A human body required the 0.01 M activity

of radioactive substance after 24 h.
Half-life of radioactive substanu is 6 h.
Then injection of maximum activity of
radioactive substance that can be injected

(a) 0.08 (b) 0.04
(c) 0.16 (d) 0.32
. Molarity of liquid HCI if density of solution
is 1.17 g/cc
(a) 36.5 (b) 18.25
(e) 32.05 (d) 42.10

49,

50.

(a) 8 A (b) 10A
() 12A (d) 14 A

A potentiometer is an ideal device of

measuring potential difference because

(a) it uses a sensitive galvanometer

(b) it is an elaborate arrangement

(c) it has a long wire hence heat developed
is quickly radiated

(d)it does not disturb the potential
difference it measures

If the momentum of a body is increased by
n times, then its kinetic energy increases
(a) n times

(b) n? times

(c) 2n times

(d) vn times

. Which one of the following is not

paramagnetic?

(a) NO (b)N; (¢ CO (d) O3

. Among the following ions the pr - dn

overlap could be present in
(a) NO; (b) NO3
(©) POY (d) co¥

. A compound formed by elements A and B

crystallises in the cubic structure where A
atoms are at the corners of a cube and B
atoms are at the face centres. The formula
of the compound is
(a) Asz

(c) AB

(b) AB,
(d) A,B

. Assuming fully decomposed, the volume of

CO, released at STP on heating 9.85 g of
BaCO, (atomic mass, Ba = 137) will be
(a) 1.12L (b) 0.84L

(c) 2.24L (d) 4.06 L

. The correct structure of Fe(CO); is

(a) trigonal bipyramidal
(b) octahedral

{(¢) tetrahedral

(d) square pyramidal
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10.

1%

12.

13.

14.

b

16.

17.

Which one of the following forms a
colourless solution in agueous medium?
(a) VHa@myar™ o) Ti* (@) S
(Atomic number Sc =21, Ti = 22, V = 23,
Cr=24)

02 U?* nucleus absorbs a neutron and
disintegrate in ¢, Xe'*®, ;3Sr°* and X so,
what will be product X?

(a) 3-neutrons (b) 2-neutrons

(c) o-particle (d) B-particle

In hydrogen atom, energy of first excited

state is —3.4 eV. Then KE of same orbit of
hydrogen atom

(a) + 3.4evV (b) + 6.8 eV
(c) —13.6eV (d) +13.6eV
Reaction,

BaO,(s) == BaO(s) + 0,(g); AH = + ve.
In equilibrium condition, pressure of O,
depends on

(a) increased mass of BaO,

(b) increased mass of BaO

(¢) increased temperature of equilibrium

(d) increased mass of BaO, and BaO both

Solution of 0.1 N NH,OH and 0.1 N NH ,Cl
has pH 9.25, then find out pK of NH,OH.
(@) 9.25 (b) 4.75

(c) 3.75 (d) 8.25

van der Waals’ real gas, acts as an ideal gas
at which condition?

(a) High temperature, low pressure

(b) Low temperature, high pressure

(c) High temperature, high pressure

(d) Low temperature, low pressure

Unit of entropy is

(a) JK mol™ (b) J mol ™
(@) J'K 'mol™ (d) JK mol™’
3A — B+C

It would be a zero order reaction when

(a) the rate of reaction is proportional to
square of concentration of A

(b) the rate of reaction remains the same at
any concentration of A

BCECE (Engineering)

18,

19.

20.

21.

22.
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(c) the rate remains unchanged at any
concentration of B and C

(d)the rate of reaction doubles if
concentration of B is increased to
double

In electrolysis of NaCl when Pt electrode is

taken then H, is liberated at cathode while

with Hg cathode it forms sodium amalgam

because

(a) Hg is more inert than Pt

(b) more voltage is required to reduce H*
at Hg than at Pt

(c) Na is dissolved in Hg while it does not
dissolved in Pt

(d) concentration of H* ions is larger when
Pt electrode is taken

Which of the following statement is true?

(a) Silicon exhibits 4 coordination number
in its compounds

(b) Bond energy of F, is less than Cl,

(c) Mn(III) oxidation state is more stable
than Mn(ll) in aqueous state

(d) Elements of 15th group shows only +3
and +5 oxidation states

An atom has electronic configuration

1s%, 25%2pS, 3523p®3d°®, 4s2. You will

place it in

(a) fifth group (b) fifteenth group

(c) second group  (d) third group

The  hypothetical complex chloro

diaquatriammine cobalt (II) chloride can

be represented as

(a) [CoCI(NH; )4 (H,0),]Cl,

(b) [Co(NH3)4(H,0)Cl,)

() [Co(NH; )4(H,0),Cl]

(d) [Co(NH3)4(H,0),]Cl,

In the silver plating of copper, K[Ag(CN),]

is used instead of AGNO,. The reason is

(a) a thin layer of Ag is formed on Cu

(b) more voltage is required

(c) Ag" ions are completely removed from
solution

(d) less availability of Ag™ ions, as Cu

cannot displace Ag from [Ag(CN),]~
ion
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CuSO, when reacts with KCN forms CuCN

which is insoluble in water, It is soluble in

excess of KCN due to the formation of the

following complex

(@) K,[Cu(CN),]  (b) K;3[Cu(CN),]

(c) CuCN, (d) Cu [KCu(CN),]

Zn gives H, gas with H,50, and HCI but

not with HNO,

(a) Zn act as oxidising agent when react
with HNO 5

(b) HNO; is weaker acid than H,S0, and
HCI

(c) in electrochemical series Zn is above
hydrogen

(d)NO; is reduced in preference to
hydronium ion

IUPAC name of the following is

CH,=CH—CH,—CH,—C =CH

(a) 1, 5-hexenyne  (b) 1-hexene-5-yne

(¢) 1-hexyne-5-ene (d) 1, 5-hexynene

C=N
@ + CH;MgBr— P
OCH,

Product ‘P’ in the above reaction is

¥ i
CH—CH, CLiCH,
(a) (b)
OCH, OCH,
CHO COOH
() (d)
OCH, OCHj,

n-propyl alcohol and isopropyl alcohol can
be chemically distinguished by which
reagent?

(a) PClg

(b) Reduction

(c) Oxidation with potassium dichromate
{d) Ozonolysis

28.

29.

30.

31.

32,

33.

34,

In the following reaction, product ‘P’ is
Hy

R‘"ﬁ*d pd-Bas'o;’p
0
(a) RCH,OH (b) RCOOH
(¢) RCHO (d) RCH,

Enzymes are made up of

(a) edible proteins

(b) proteins with specific structure

(¢) nitrogen containing carbohydrates
(d) carbohydrates

Geometrical isomers differ in

(a) position of functional group
(b) position of atoms

(c) spatial arrangement of atoms
(d) length of carbon chain

o
Monomer of --(!3——CH2-—— is

CH,

(a) 2-methylpropene
(b) styrene

(c) propylene

(d) ethene

Which one of the following will have
largest number of atoms?

(a) 1 gAu

(b) 1 gNa

(c) 1glLi

(d) 1gci,

The size of isoelectronic

F~, Ne, Na“ is affected by

(a) nuclear charge (7)

(b) valence principal quantum number (n)

(c) electron-electron interaction in the
outer orbitals

(d) None of the factors because their size is
the same

species ;

AU° of combustion of methane is
~X kJ mol~!. The value of AH® is
(a)=AU? (b) > AU®

(c) < AU® {(d) =0
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35.

36.

37

38.

39.

40.

41.

42,

43.

In the sample of soft drink, the
concentration of H" ion is 3.8 x 107> M. Its

pH is
(@) 2 (b) 2.42
(© 3 (d) 3.42

Which one of the following alkali metals
gives hydrated salts?
(@ Li  (b) Na (¢) K

Boric acid is polymeric due to

(a) its acidic nature

(b) the presence of hydrogen bonds
(c) its monobasic nature

(d) its geometry

(d) Cs

Which one of the following carbocation is
most stable?

(a) (CH,);CCH,
(¢) CH,CH,CH,

(b) (CH,),C
(d) CH, CHCH,CH,

The best and latest technique for isolation,
purification and separation of organic
compounds is

(a) crystallisation
(¢) sublimation

(b) distillation
(d) chromatography

Which one of the following vitamins is
water soluble?
(a) Vitamin B
() Vitamin K

(b) Vitamin E

(d) Vitamin A
Which one of the following on reduction
with lithium aluminium hydride yield a
secondary amine?
(a) Nitroethane
(c) Acetamide

(b) Methyl isocyanide
(d) Methyl cyanide
Which one of the following ionic species

has the greatest proton affinity to form
stable compound?

(a) HS™ (b) NH;
(c). F~ (d) 1
The reaction,

CHj

l
CHa—"‘ CH ‘—CHz—_‘ O P CHZCH3

+HI-—Q—>?

BCECE (Engineering)
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Which of the following compound will be
formed?

(a) CHy— CH — CH,—I + CH,CH,OH
&,

(b) CH,— CH — CH, + CH4CH,0H
b,

(¢) CHy;— CH — CH,OH + CH4CH,
&,

(d) CH;— CH — CH,OH + CH4CH,1
CH,

. Predict the product ‘C’ obtained in the

following reaction of butyne -1

CH,CH,— C=CH + HCl —s B -5, ¢
(a) CHE—“?H—_ CHZ_CHzl

Cl
I

I
(b) CH4CH, CH,—C—H

I
cl

I
l

(¢) CH;— CH,CH— CH,Cl
I

l
(d) CH, CHZ—LI— CH,
cl

Sulphide ores of metals are usually
concentrated by froth floatation process.
Which one of the following sulphide ores

offers an exception and is concentrated by
chemical leaching?

(a) Argentite (b) Galena

(¢) Copper pyrite  (d) Sphalerite

The equilibrium constant of the reaction;
Cu(s) + 2Ag* (aq) — Cu?* (aq) + 2 Ag(s)
E°=046V at 298 K
(a) 2.4 x 10"

(¢) 4.0x 10"

(b) 2.0x10'°
(d) 4.0x 10"

,.
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In the preparation of alkene from alcohol
using Al,0; which is effective factor?

(a) Porosity of Al,04

(b) Temperature

(¢) Concentration

(d) Surface area of Al,05

48. Which one of the following is correct?
(a) On reduction any aldehyde gives
secondary alcohol
(b) Reaction of vegetable oil with H,50,
gives glycerine
(c) Alcoholic iodine with NaOH gives
iodoform
(d) Sucrose on reaction with NaCl gives
invert sugar
Mathematics

1. The complex numbers sin x + i cos2x and

cos x — 1 sin 2x are conjugate to each other

for
(a) x=nm (b) x=[n+-;:)n
{c) =40 (d) No value of x

2. The sum of the integers from 1 to 100

which are divisible by 3 and 5, is
(a) 2317 (b) 2632
(c) 315 (d) 2489

. If1+ sinx +sin? x +...upto o

- s :
=4+2wf1—3,0<x<nandx¢—2~,thenx1s

equal to
T Sn 2n
(a) 51 ‘g (b) 3 "6
T 2n bt v
(C} —é,—'g' (d) ‘g, 3

. Ifo+p=~2ando® +B* = - 56, then the

quadratic equation whose roots are oc and 8
18

(a) x* +2x~16=0

(b) x* +2x+15=0

(). x* +2x~12=0

(dx? +2x-8=0

49,

50.

Which one of the following is correct about
H-bonding in nucleotide?

(a) AT, GC

(b) A-G, T-C

() G-T AC

(d) A-A, T-T

Change in enthalpy for the reaction,

2H,0, (1) —> 2H,0(]) + 0,(g)

if heat of formation of H,0, (1) and H,O(l)
are —188 and —286 kJ/mol respectively is
(a) =196 kJ/mol

(b) +196 kJ/mol

(c) +948kJ/mol

(d) —948kJ/mol

. If one root of equation x* + ax + 12 = 0s

4 while the equation x* + ax + b = 0 has
equal roots, then the value of b is

e 49 7 4

LI P : 2"-1pn = 3: 5, then the value of

n is equal to
(a) 4 (b) 3 {©"2° (d1

. The number of ways in which 5 boys and

5 girls can be seated for a photograph, so
that no two girls sit next to each other is

(a) 6!5! (b (51?
10! 101

Wt d)

© & @ 2

. The coefficient of x* in the expansion of

(Q+3x+3x2+x3)%is
(8) % Cs it g
(& *es (d) None of these

. If A =[ayly.,, Where a; =i + j, then A is

equal to

I |
i [2 2]

el
“ {3 4}

32
|, I

2 3
@3
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11,

12,

13.

14.

15.

If C=2cosH, then the value of the

£ elor i)
determinantA=|1 C 1lis
|6 1 @
sin40
a)
( sinB
®) 2@229
sin@

(¢) 4cos®B(2cos0 — 1)
(d) None of the above

sin| 2sin~? ’E@ is equal to
65

2126 4./65

)egm wmﬁg
8J63 6

0 <65 @ 55

A1+ .
If sec™ 41 + x? + cosec™ ey
4

i f - ;
+cot™ = =m, then x + y + z is equal to
z

(@) xz () 2xyz (c) xyz? (d) x’yz

The value of x in (0, g-] satifying the
equation sin x cos x = %is
T n
L] (b) —
% 12
n b8
& @ =
el 4

The equation +/3 sin x + cosx = 4 has
(a) infinitely many solutions

(b) no solution

(c) two solutions

(d) only one solution
InaAABC, T e
(a) a® +b?* ~¢?

M) ¢* ¢ a*=p?

(&) b*—a® —c?

(d) ¢? ~ a® - b?

¢ is equal to

BCECE (Engineering)

16.

17.

18.

19.

20.

21.
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From the top of a tower, the angle of
depression of a point on the ground is 60°.
If the distance of this point from the tower

. 1 3 ;
is m, then the height of the tower is
\/§+1 ¢

(@) ﬂgm ®) Jﬁ+3m

2 5 2

3-43 V3

iy Y=

(c) - m (d) - m

If the three points (0, 1), (0, = 1) and (x, 0)
are vertices of an equilateral triangle, then

the value of x are
() ¥3,-3

(a) V3, V2
(©) =5, /3 (d) 2,2

The equation of the straight line passing
through the point (4, 3) and making
intercepts on the coordinate axes whose
sum is -1, is

(a)—+_r-_— land X +L =1

2 g -2 1

Xn ) SR

LR gand = 4280
(b)2 3 - —2+1
(c)£+l:13ndi+l:1

o= 3 -2 1
(ML =1and.X &L o1

2 = -2 1

The angle between the lines represented by
the equation 2x? + 3xy — 5y = 0is

n b

1(12 7

d e
(d) tan 3

The other end of the diameter through the
point -1 1) on the circle
x2 +y%-6x+4y -12=0is

(@ (=7, 5) (b) (-7, - 5)

(e (7,-5) (7,5

The number of common tangents to the
cireles x2+y2=4 and
x? +y%-6x-8y+24=0is

(@ 3 (b) 4

(© 2 (d1
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22.

23.

24.

25.

26.

27,

28.
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The distance between the foci of the conic
7x? - 9y? = 63 is equal to
(a) 8 (b) 4
(&) 3 (d) 7

The two parabolas x? = 4y and y? = 4x
meet in two distinct points. One of these is
the origin and the other is

(a) (2 2)

(b) (4 -4

(©) (44

(d) (-2 2)

The sum of the series
;i g e O | d

1+~ =+~ —+ ——+.,.01§
37N @

(a) log,.1 (b) log, 2

(c) log, 3 (d) log, 4

The coefficient of x" in the series
2 3
1+a+bx+(a+bx) +(a+bx) i
1t 21! a1
n n
@ Yot L
n! n!
n i
(©) e° £.x (d) e®*® (ab)”
n! n!
The angle between the lines whose
iy . 43.1 A8
direction cosines are |—, -, — | and
e
V31 _ 43
44 ¢ 2
T
b) =
(an (b) 5
T 7t
& i
(c) 3 ()4

A straight line which makes an angle of 60°
with each of y and z-axes, this line makes
with x-axis at an angle

(a) 30° (b) 60°

{c) 75° (d) 45°

If a and b are unit vectors and |a + b| = 1,
then |a — b| is equal to

(a) V2 () 1

(© V5 (d) V3

20.

30.

31.

32,

33.

34.

35.

If ABCDEF is a regular hexagon with
AB = aand BC = b, then CE equals

(a) b-a (b) -b
() b-2a (d) None of these
If a=i+2j+3k and

b=ix(axi)+jx(axj+kx(axk)
then length of b is equal to

(a) V12 (b) 2v12

(©) 314 (d) 2V14

Range of the functionf(x) = =
1+ x?

(a) ('_ o oc) (b) [—1) 1]

A |
S0V S
(c}{ 22] (d) [v2,v2]
The domain of the real function
1 .
flx) = — is
4— x*

(a) the set of all real numbers
(b) the set of all positive real numbers
(¢} (-2, 2)

(d) [-2, 2]

x+h
lim (*" s ‘I) is
x—e\x+b
@)1 (b) e®¢
(c) e*? (d)e?
The function f(x) =| x|+ L;ﬂ is

(a) continuous at the origin

(b) discontinuous at the origin because | x |
is discontinuous there
| x]

(c) discontinuous at the origin because ~—
x

is discontinuous there
(d) discontinuous at the origin because | x|

b's : :
and u are discontinuous there

X
If f(x) = : :‘i 7 for x € R, then £’ (0) is
(a) 0 M 1
{c) 2 (d) does not exist
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36. If y

37,

38.

39.

—

_\J[1+e thengzls
1-¢e

e*

(1-e 31—

ex

(1 —-e*Wil-

ex

(1-—6")\!'_1-#»9_2;

ex

(a)

(b)

(©

(L-e*Wl+e"

If f'(x)=sinlogx) and y = f(

2x+ 3
3~2x/

then EX is
dx

2 9cos(log x)
x(3 - 2x)?

9cos(log 53‘%3)
- 2x
®) ————

x(3.~ 2x)*

9sm[l g- £+—32]
2x
(c)

(3 -2x)"
(d) None of the above
If x = e' sint, y = e’ cost, t is a parameter,
2

then il at (1, 1) is equal to
dxz

1 1
1 byt
(a) 5 (b) A

1
ad}=
() 0 ()2

The slope of tangent to the curve

x=t2+3t~8y=2t2-2t-5 at the
point (2 — 1) is .
22
(a) 7 (b) ;
(c) -6 (d) None of these

BCECE (Engineering)

40.

41.

42,

45.

46.
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1__ dx is equal to
xyx? -1

(a) costx+C
®) sect x+C
(¢) cotlx+C
@tan!x+C

j Eﬁé}_n_bf_ dx is equal to

T 45t
(a) [tan! x%1%2 + C

(b) %[tan‘l ol

(© 2[tan' x%)%2 +C
(d) None of the above

jn;’2 dae
0 1+ tan®

n n n
@n () - (c) = (d)Z

is equal to

£ J':Qx + 2]dx is equal to

(a) 50
(c) 20

(b) 24
(d) None of these

The area bounded by the curve
y = X, x-axis and ordinates x=-1tox=2
is
1
(a) O (b)) =
¢ 2
3 5
(c) = d) —
) 2 (d) )

The area enclosed between the curve
= log,(x + e) and the coordinate axes is

(a) 3 (b) 4

(e) 1 (d) 2

Y= »

x+cotlx=C

s
The solution of E}_’ + \/[1 4 ] Ois
dx 2

(a) tan™!

M) sin'x+sin'y=C
(c) sec™ x + cosec 'x =C
(d) None of the above
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47. The dice are thrown. The probability that
the sum of the points on two dice will be 7,

18

5 6 7 8
= i TR .
i 36 ) 36 (& 36 : }36

48. A horizontal force F is applied to a small
object P of mass m on a smooth plane
inclined to the horizontal at an angle 8. If F
is just enough to keep P in equilibrium,
then F is equal to
(a) mg cos*0

(c) mg cos@

Physics
1. ® 2 (a)
11, (d) 12. ()
21. (a) 22, (@
31. (b) 32. (e}
41. (©) 42. (o)
Chemistry
(b} 2. (b}
11 (a) 12, (a)
21. (a) 22. (d)
31. (a) 32, (¢)
41, (b 42, (c)
Mathematics
1. (d) 2. (e}
11, (@) 12, (&
21, (b) 22 (a)
31, (o) 32. (¢)
41, (b) 42, (d)

.
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13.
23,
33.
43,

3
13,
23.
33,
43.

13.
23.
33.
5 “le}

(b) mgsin?0

(d) mg tanf
(c) 4, (¢
) 14. ()
(a) 24. (b)
(d 384. (b
(a) 44. (b)
(c) 4, (¢)
(c) 14. (b}
(b) 24. (d)
(a) 34. (c)
(d) 44, (d)
. e} 4, (d)
(b) 14. (b)
(c) 24, (c)
(©) 34. (o)
44, (d)

49. Let R be the relation on the set R, of all real
numbers defined by aRb iff [a-bl< L

50.

Then,R is
(a) reflexive and symmetric
(b) symmetric only
(c) transitive only

(d) anti-symmetric only

The converse of the contrapositive of the
conditional p — ~q s

@p—g

) ~q—>p
Answers

8. (&) 6. (a) 7. (©
15. () 16. (b) 17. &)
25. (b) 26. () 27. (b)
35. () 86. (8 87.
45. (d) 46. (@) 47. (a)
5. (0 6. (0 7. (b)
15. (@) 16. (@) 17 (h)
25. (b) 26. () 27. (©)
35. () 36. (8 37. (M
45. (d) d46. () 47. ()
5. (b 6. (a) 7. (a)
15. (b) 16. (&  17. (b)
25. (c) 26. (c) 27, (d)
85. (b) 86. (a) 87 (@
45. (&) 46. (b} 47, (b)

18.
28.
38.
48,

8.
18.

38,
48.

18.
28.
38.
48,

M® ~p—>~q
@ ~p—g
(b) 9. (d) 10
(e) 19. (a) 20,
(a) 28, (a) 30.
(d) 39, (b) 40.
(a) 49, (d) 50,
(a) 9, (a) 10.
(b) 19. (b) 20,
fe) 29, (b) 30.
(b) 39, (d) 40.
(c) 49. (a) 50.
(a) 9. (d) 10.
(d) 19. (d) 20.
(dy 29, (c) 30.
(a) 39. (b 40.
(d) 49, (a) 50.

(a)
{(c)
(b}
(a)
(b)

(d)
(a)
(e)
(a)
(a)

(d)
(c)
(d)
(b)
(d)
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1. Wave number = %

~. Dimensions of wave number
2 [MUL— ITU]

2. Work done by centripetal force is always

zero. As the force is acting towards the centre
so, the work done by this force in moving the
body over half the circumference of the circle
is zero,

. Here, 1, =3i+2j- 6k and 1, =14i + 13j+ 9k

So, displacement, (5, — ) = (14i + 13j+ 9k)
= (3i +2j— 6k)
=11i+11j+15k

Hence, work done
=F.s
= (4i+j+3k). (11i+11j+15Kk)
=44+11+45=100J

. In elastic one dimensional collision particle

rebounds with same speed in opposite
direction.

So, change in momentum = 2 mu
But, impulse = F x T = Change in momentum

=5 FyoxT=2mu
ar FU = zmu
T
. According to Kepler’s law of planetary motion
T?«R?
If N is the frequency then
N2 = (R }—3
or 2. [Ra
Ny Ry
2/3

. Let the water should be filled up to height x,

so that bottom of the container should appear
to be raised up to height (21 - x).

41(21-x}

Raised
bottom

Apparent depth (from figure) h'=(21- x)
Real depth, h = x

_h
[ X
4 X

37 21-x

x=12cm
Apparent depth (from figure) h'=(21- x)
Real depth, h = x

orili

e

el

5_ 21-x

x=12cm

. On comparing the given equation with

Yy =acos{wt +kx—6)
2n
we get, k:T =0.02

and A =100cm

It is given that phase difference between

particles, Aj= g

So, the path difference between them,
Ap= - x A
27

zixﬁz_k_:y)_ozz&:m
2n 2 4 4

. If the temperature increases, then the speed

of sound increases,

Since, f =% and A remains unchanged,

Hence, frequency increases.
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9. Net magnetic field at mid point O
Be =By +Bg
where, B,, = magnitude of magnetic field due

to N-pole
Sé gkﬁh’
0.1m

and By = magnitude of magnetic field due to

S-pole
Bo m
But, By=B,=t0T
NT55 " 4n 2
-7
_4rx10 XOZ'01=4><10‘7T
0.1
4n><(~—-)
2,

B, =8x1077T

10. The truth table can be written as

Inputs _ Output
A | B Fur B
o o b STk 0
0 Il 1 0 |1
1 |0 G207 bf=y 1
1 1 0= 1 1

The output Y is that of OR gate.

5_0'7=0.SU1A

11. We have, i, =

i.=B;=100%0.5mA
=50mA
By using
Ver = Vee —icRy
=18-50x10"*x100
=18-5=13V
12. By the relation,

s, I3 ( Kz)
g stuie 0 8S K ipl
sinBy g R*

We have

Hencetg : t; =v14: /15
13, Total time of flight
_2u sinE}: 2x50x1 Gio
g 2x10
Time to cross the wall =35
- Time in air after crossing the wall
=(5-3)=2s
So, distance travelled beyond the wall

=(u cos8)t =50x1§->< 2=86.6m

14. Using the relation S, =u + %(2:1 =1)

As the body starts from rest,
u=0

So, §,= % (2n-1)

Sy _(2x4-1) 7
S, (2x3-1) 5

15, We have, compressibility

AV/V AV
= 0=

p pv
or AV =0opV
16. The weight of straw will be balanced by the
force of surface tension.
Let the mass of straw is m, then

mg=2Tlor m=—2—:{—l

_2x3x107%x10x107?
9.8

kg

=0.6g

,.
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18.

19,

Net force (reaction)

d d

=aVEPX Vg = AV, PXV,
F=ap(i-v3) )

According to Bernaulli’s theorem

1 1
Pa +—2-pvi +pgh = pj + EPV§+0

1
= Ep(vé’-vi)=pgh

=  vi-vi=2gh (i)
From Egs (i) and (ii), we get

F=ap(2gh) = 2apgh
If m is the total mass of the gas then its kinetic

energy = -12— mv? when the vessel is suddenly

stopped, then the total kinetic energy will
increase the temperature of the gas. Hence

‘%‘ mv2 =HCVAT
2
or —my*=—Cy AT

But CV i rpe——

We know that,
1

Rate of cooling e« ————————
e (specific heat)
Since C it <C yater (given)

.. Rate of cooling of water < Rate of cooling
of oil.

BCECE (Engineering) - Solved Paper 2012 = 17

It is clear that at a particular time after start
cooling, temperature of oil will be less than
that of water.

So, graph A represents the cooling curve of
water and graph B represents the cooling
curve of oil.

20. The force constant of the spring,
k= F » 0.5%10
x

Now, if the mass of 0.25 kg is suspended by
the spring, then the period of oscillation,

T=—-2n\[_£= 2n, e =0.628s
k 25

21. for a nearest satellite, the period of revolution
is

=25N/m

p

i.e.,the period of revolution depends upon the
density of the planet, Here, the density of the
planets is same, therefore time period will be
same.

22. For looping the loop minimum velocity at the
lowest point should be ,/5¢I .

23. Rest mass energy of electron =0.54 MeV
ie, Mmyct=0.54MeV (i)
But the kinetic energy of electron

=mec? — mye? (i)
Also,
PPRRANL, U L L ]
v: J1-(0.8* 06
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2 _mec* 054
T 06 06
mc? =0.9 MeV ..
Substituting values of Eq (ii) and (i) in Eq (ii)
we get
KE =(0.9-0.54) MeV = 0.36 MeV
24. By using,

So, mc MeV (From Eq (i))

N=Nge ™ g N Ll
dt
It shows that N decreases exponentially with

time.
25. The given circuit is forward biased hence
current flow is possible.
V. _(4-1)

Currenti=—= =10"24A
R 300

26. For better demodulation

i- << RC

[
—z—%ﬂo’s
f. 100x10
and RC=10°x10x10"'12=10"%g

Here, 5

T AN
So, - is not less than RC. Hence, it is not
(4

good.

27. The magnetic field due to a finite length wire
I

o it
N

0.

=Ho L (in g, +singy)

4 r
Here, ¢, =0°and ¢,=45°

B=101 (sin 0° + sin 45°)
4 r

28. Work done, W = MB (cos8, — cos0,)
When the magnet is rotated from 0° to 60°,
then work done is 0.8 J
MB
0.8=MB (cos0° — cos60° ) = s
MB=0.8%x2=1.6N-m

In order to rotate the magnet through an
angle of 30°, i.e., from 60° to 90°, the work
done is

W' =MB (cos 60° — cos 90° )
:Mﬂ(l_ﬂ]zﬁ
2 2
W’=}-'—6-=0.8J
2

=0.8x10 erg

29. Intensity of magnetisation,
1M (M

V' mass/ density
Given, mass=1g=10""kg

and density
=5g/cm®
_5x10 kg 4 A
“——(10_2}3 —3 =5x10" kg/m
-7 3
Hence, [ = g%&: 3A/m

30. The inductor (L) will not work on DC so as the
switch § is closed current through L is zero
and it acts as open circuit.

R R
EI 1
E
L_J 3
50 A
. _E
=9 I—'\/st\ 2R
E
R
S iy
So; i > f;):%
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31. The given condition can be shown as

A +15 esu
w
4
3
+12esu Fe ~20 esy
B o L
Fnel
Fa
Net force on B, F,,, =F2+F2
5x12
=———=20dyne
A
3
and i :H‘X,fgzls dyne
(4)

S0, Fpee =y/(20)% +(15)? = 25 dyne.

32. The given arrangement is equivalent to the
parallel combination of three identical
capacitors,

: : 3g A
Hence, equivalent capacitance = 3C = =2

33. Total current through the cireuit
10 3

 f it el SR
199, 500 250

. Voltmeter reading
=iy X Ry =Ex v x500=4V
3230

34. We know that,

A= = ST AN
p+R; 10+12 11
Peak value of output signal,
84 I
=="x 22
¥y 11 X242V

Ve 84 e
Vr q:—QZ _X2v2=
V2 T Ixy2

So, the rms value of current through

84x2

Vv

R, =12kQ

2 84x 2
™ 11x12x10°
=1.27 mA

BCECE (Engineering) - Solved Paper 2012 19

35. MI of body about centre of mass
Iy =mk?
MI of body about new parallel axis
Lnew = I + ma® = mk?® + ma® = m(K 2 + a?)

- Kinetic energy, K = —lé -
= % mK? + a*)?

36. Rise in capillary,
his 2T cosh
rdg
hy T, cos0, d, n
hy _140 . C0s60° 1

-X~=x1
hil* SFOS gogOR 112

h
h :—-3::3

37. Pressure differences between sea level and
the top of hill

Ap=C(hy ~hy) xpy, x g

=(75-50)x107% x py, X ¢ (i)
and pressure difference due to h metre of air

Ap=h xpy, %g (i)
By equating Egs. (i) and (ii)

h x pai_r x &

=(75-50)x 10" ? X pyy, X p

h=25%10" ’3[-@)
pair

=25x10"%x10* = 2500 m

.~ Height of hill = 2.5 km
38. Given,
¥ =0.2sin (10nt + 1.5n) cos (10xt +1.57)
=0.1sin 2(10xt +1.51)
[sin2A=2sin A cosA]
=0.1sin (20nt + 3.0%)
So, the motion of particle is SHM
Time period,
2% | 2n- 1

T:——...—-—:——: 15

w 20m 10
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39. For total internal reflection, at PQ
6<C
From geometry of figure,
0=060 e, 60>C

=sin 60>sinC

o e Sl VS

o quid _

TR i g e
8

V3
= liquid < £ XL5=Mqua<1.3

40. According to corpuscular theory of light,
different colours of light are due to different
size of corpuscules.

41. An antenna is a metallic structure used to
radiate or receive eletromagnetic waves.

42. The current will lag behind the voltage when
reactance of inductor is more than the
reactance of capacitor i.e.,

ml.>i

wec
or o> 1 or 2nv> 1
NJLC ~LC

1
V> ———0I V>V,

2nv1C
where v, is the resonant frequency.
43. Wehave, V;=i,Z
=> 200=1002

£=20
So, the impedance of the circuit
Z2=Reux}
= (*=P+x}
X, =430

44. Wavelength of green light is threshold wave
length. For emission of electron, wavelength
of incident light should be smaller than
wavelength of green light. Hence, in the
given lights indigo can produce emission of
photo electrons.

45. Using the relation,

1 1 1
SoombE el
o

:10—5(l__1.)210-5x(1__1.]
2= 4 16

16

A=—x10""em
3

y ¢ 330"
.,Freqi.uency,n:_:___16
b 2044905

3
=2 10811

16

46, By using the relation,
recA 1/3

5 (4 1/3
r, A,

3 (27)/3
=%
L = =t A =125
125 A
So, number of nuclei in atom
X=A-52=125-52=73
47. In 2 s only 90% nuclei are left behind. Thus in
next two seconds 90% of 900 i.e., 810 nuclei
will be left behind.
48. The coercivity of bar magnet is 4x 10> Am ™"
iLe, it requires a magnetic intensity
H=4x10" Am! to get demagentised.

Leti be the current carried by solenoid having
n number of turns per metre length, then

H=ni
Here H=4x10° Am™!
N 60
and n=—=—=500turn/m
T ) .
3
i=E=4x]O —80A
n 500

49. In balance condition, potentiometer does not
take the current from secondary circuit.

2

50. We know that, KE = 2
2m

ie, KE o< p*

If p is increased n times, then KE will
increased by n? times.
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Chemistry

1. As we know that AH = AE + pAV
When AV =0 . AH = AE
From first law of thermodynamics
AU=q+W
In the given problem, AH = 500J
~W =— pAV, AV =0
So, AU =q=>5001)

2. 2N,05 — 4NO, +0,

~d[N,0;]
RYs _ KNLO
dt IN0s]
1.02x107% = 3.4 x107%s7! x [N,0.]
1.02x10™
[NiQi] =m il = 3
i M

3. Remaining activity = 0.01 M after 24 h

Remaining activity = Initial activity x &)

Used half- life time (n)

4
So, 0.01 = Initial activity x (%J

Initial activity = 0.01 x 16 =0.16

4., Density=1.17 g/cc=1170 g/L

Strength in g/L
mol. wt.

ol M=32.05M
36.5

Molarity of solution =

5. Paramagnetic character is shown by those

atoms or molecules which have unpaired
electrons.
In the given molecules CO is not
paramagnetic, since, it does not have
unpaired electrons. The configuration of CO
molecule is
CO(14) =015, 6 1s% 62s% 6 25°, n2p? =

2 2
n2py, 02p;

6. In P-O bond, n-bond is formed by the sidewise

overlapping of d-orbital of P and p-orbital of

BCECE (Engineering) - Solved Paper 2012 = 21

oxygen. Hence, it is formed by pr and dn
overlapping.

In nitrogen and carbon no vacant d-orbital is
present, So, they do not form pn—dnr bond.

nfls

_/f\o_
(0] o

7. A atoms are at the corners of a cube.

So, the number of A atoms per unit cell

=8><1=1.
8

Similarly, B atoms are present at face centres
of a cube.

So, the number of B atoms per unit cell

=6x1=3
2

Hence, the compound is AB,.
8. On decomposition BaCOj, liberates CO, as

BaCO; — BaO + CO,T
197 g 22.4 1, at STP

+ 197 g BaCO, gives 22.4 L of CO, at STP
< 9.85 g BaCO, will give CO,
_ 22.4% 9.85
- 197
9. In Fe(CO)s, the Fe atom is in dsp® hybridised

state. Therefore, the shape of molecule is
trigonal bipyramidal. The hybridisation is as
ssFe = 15% 2522p8, 3523p°®3d°, 4s%4p°

In Fe(CO); the ‘Fe’ atom is

plfelal ] (1 LT
3d

=1.12L

4s 4 |
dsp3-iybridisation
TO i

co Fe

D. "o
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10,

y i F

12,

13,

14,

BCECE (Engineering) « Solved Paper 2012

The electronic configuration of Sc is

152, 25%2p°®, 3523p®ad’, 452
and configuration of S¢®" is

152, 2.922p6, 3523,;:'6
So, Sc®* is colourless due to the absence of
unpaired electrons in d-orbital.
52U nucleus absorbs a neutron and then
disintegrate into 5, Xe'>, ;,5r™ and X.
Thus,

92U235 v 0”‘1

Q
— X
+ 3517 4 3,0

'+ Total energy (E,) = KE + PE

&
In first excited state = -;: mv? + [~ Ee-—]
.

2 2
= g DRenlnZe® B ey
5 S r
___IZE2
2

KE = l ge:i =+34eV
- o

Ba0,(s) = BaO(s) + O,(g); AH =+ ve
Rate,; = k;[Ba0,] (forward reaction)
Rate, =k (- [Ba0,]=1)
Similarly (for backward reaction)

r, = ky[BaO] - [0,]

ry = ky[0,]
At equilibrium, r, =,

ky = ky[O,]

k
T+ =D, OrK=p,,
kZ

If the temperature of such reaction is
increased then dissociation of BaO, would
increase and more O, is produced.

Solution of NH,OH and NH,Cl acts as a basic
buffer solution. For basic buffer solution,

[Salt]
OH = pK,, +1
p biy + 108 [Base]
pOH =14 - pH
=14-9.25=4.75

15.

16.

17.

18.

19.

0.1
4.75=pK, + log ——
P&y 80_1

pr =475

At higher temperature and low pressure real
gas acts as an ideal gas and obey pV = nRT
relation.

as=1
T

g = required heat per mol
T = constant absolute temperature.

Unit of entropy is JK 'mol ™!

For reaction, 3A —— B+C

If it is zero order reaction, therefore the rate
remains same at any concentration of ‘A’ or

;—if = k[A®). It means that rate is independent

from the concentration of reactants.
Sodium chloride in water dissociates as
NaCl== Na'* +CI”

H,O+=—=H' +OH"

When electric current is passed through this
solution using platinum electrode, Na* and
H" move towards cathode, whereas CI~ and
OH™ ions move towards anode.

At cathode H" + ¢ —> H

H+H— Hz
Atanode ClI"-e¢ — (!

Cl+Cl—al,

If mercury is used as cathode, H" ions are not
discharged at mercury cathode because
mercury has a high hydrogen over voltage.
Na® ijons are discharged at cathode in
preference of H* ions yielding sodium, which
dissolves in mercury to form sodium
amalgam.

Bond energy of F, is less than Cl, because in F,
molecule, electron-electron repulsion of
2p-orbital of two fluorine atoms is maximum
in comparison to the repulsion of 3p-orbitals
of two chlorine atoms. So, less amount of
energy is required to break the bond of F, in
comparison to Cl,.
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20. An atom has electronic configuration
152, 25%2p®, 3523p®3d°, 45°

It is a member of d-block element because
the last electron is filled in d-subshell as 3d°
and the following electronic configuration is
possible for d-subshell as (n — 1)d-subshell

Group No. {IIB IVB VB VIB VIE VIl VIII VI 1B 1B
(13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

nsfn-Ds’p’d @ & &t &P & F & P N
Hence, it is a member of fifth group.

21. Chloro diaquatriammine cobalt (III) chloride
is [CoCI(NH4); (H,0),1Cl,

22. In the silver plating of copper, K[Ag(CN),] is
used instead of AgNO,. The reason is less
availability of Ag* ions, as Cu cannot displace

Ag from [Ag(CN),]” ion.

23. CuS0, reacts with KCN and gives a white
precipitate of cuprous cyanide and cyanogen
gas. The cuprous cyanide dissolves in excess
of KCN forming K,[Cu(CN),].

CuS0, + 2KCN — K,50, + Cu(CN),

2Cu(CN), —> 2CuCN + CN—CN
insoluble  cyanogen

CuCN + 3KCN —— K,[Cu(CN),]
soluble

24. Zn is present above H, in electrochemical
series. So, it liberates hydrogen gas from
dilute HCl/H,SO,. But HNO, is a strong
oxidising agent so it oxidises the hydrogen
obtained into H,0. In HNO4 NOj ion is
reduced and give NH4NO,, N,O, NO and
NO, (based upon the concentration of
HNOg).

+ NH4NO, + 3H,0

25. The double bond gets priority over triple
bond.

So, the IUPAC name of

i) 2 3 4 5 6

is hex-1-en-5-yne or 1-hexene-5-yne

BCECE (Engineering) - Solved Paper 2012 | 23

CH,
26. C= (]:#N-MgBr
B— 5+
+ CH;MgBr —
CH, OCHj4
2H;0t

(0]
I

C——CH3 H3 C—C=0

5 OCHj OCH,

27. n-propyl alcohol and isopropyl alcohol give
different product on oxidation with K,Cr,0,.

(O]

CH;—CH,—CHOH —
n—gropyl . 27 KyCry0,/H,50,
alcohol
CH,—CH,—CHO
Propionaldehyde
CH,—CH—CH 1
—_—
s 3 K4Cry0,/H,80,
OH
isopropyl aleohol
CHz—ﬁ—CHg
0]
acetone
28, Rosenmunds reaction
H
R e B € H B
I Pd—BaSO,
Oﬁ
‘P

29. Enzymes are made up of protein with specific
structure and acts as a catalyst for
biochemical reactions.

30. Geometrical isomers differ in spatial
arrangement of atoms,

,.
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31.

32,

33.

BCECE (Engineering) - Solved Paper 2012

i
Monomer of | —CH, polymer is
CH,4

2-methyl propene or isobutene.
H,C—C==CH,
|

M1gAu= X mol atom of Au
197
= 1% 6,022 %10 atoms of Au
197

(ii) 1 gNa= :21}) mol atom of Na

L 6.022%10% atom of Na

(iii) 1 g Li = = mol atom of Li

% 6,022 x 10* atom of Li

== N R
w

(iv1gdl,= —_;'—1 mol molecules of Cl,

= % X 6.022 x 10** molecules of Cl,

- 7% x 6.022 x 10% atoms of Cl,

Hence, 1 g lithium has the largest number of
atoms.

The size of isoelectronic species F~, Ne and
Na'affected by nuclear charge (Z;). With

increase in nuclear charge (atomic number),
the size of the isoelectronic species decreases.

34. CH,4(g) + 20,(g) — CO,(g) + 2H,0(D

35.

An, =(n,-n)=1-3=-2
AH® = AU® + An,RT
AH® =— X - 2RT or AH" < AU"®
pH = - log[H"]
pH=~-log[3.8x107]
pH= - (-3log 10 + log 3.8)
=+ 3-0.5798=2.4202 = 2.42

36. Among alkali metal ions, Li* is the smallest.

37.

38.

39,

40

41.

43,

Therefore, it has the maximum degree of
hydration than any other alkali metal cation.

Boric acid is polymeric due to the presence of
H-—bonding (as it has polar O—H bonds).
The order of stability of carbocation is
3is 2857

Ea} (CH3)3C === 6 Hz (b) (CH3 )3C+

(1°) carbocation (3%) carbocation
+

(d) CH; C HCH,CH,

(2°) carbocation
3° carbocation i. e., (CH;),C" is the most
stable carbocation.
Chromatography is the best and latest
technique for the isolation, purification and
separation of organic compounds.
Fat soluble vitamin — A, D, E, K

Water soluble vitamin — Vitamin B complex
and C

so, vitamin B is water soluble.

CH;—NC + 4[H] — CH;—NH-—CH,
methyl isocyanide

(¢) CH,CH,CH,

(1°) carbocation

Proton affinity i.e., basicity depends upon the
strength of H-A bond (where,
A=8§, N, F, ). F forms the strongest bond.

So, it has the greatest proton affinity to form
hydride.

|
CH;~—CH—CH,—O0—CH,—CH, + HI

|
~2 5 CHy—CH—CH,0H + CH,CH,

. CH;—CH,—C = CH + HCl —

CH,CH,—C=CH, %
Cl
I

l

CH3 —-‘CHQ —‘C '__CHS
|
Cl

2-chloro - 2 - iodobutane
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45. Sphalerite is concentrated by chemical
leaching,

46. Cu(s) + 2Ag% (aq) —s Cu® (aq) + 2Ag(s);
E°=0.46V at 298K

nFE®°
logK,.=
8&¢ RT
_2x046
0.059
Ko =4x%10'

47. Temperature is the effective factor for
dehydration of alcohols by Al,Q,.

350° - 380°C
R—CH=CH, + H,0
At 220° — 250° it forms ether,

R—CH,—CH,—OH

Mathematics

1. Given, numbers are conjugate to each other,
sin x +i cos 2x = cos x — i sin 2x
Equating real and imaginary parts, we get
sin x = cos x and cos 2x = sin 2x

tanx =1
= wal 28 I8 )
4 4 4
and tan2x=1
= RE T I ...(ii)
4 4 4
n St 9n
= x=_"a‘v‘r
8..8 " 8

There exists no value of x common in Egs. (i)
and (ii).

2. Sum of the integers which are divided both 3

and 5
=15+30+45+...+ 90
6
=—(15+90)
J
=315
3. Given, 1+sinx+sin®x+...00= 4+ 23
= “1_—:4+2~f§
1-sinx

BCECE (Engineering) - Solved Paper 2012 = 25

48. C,HSOH + 41, + 6NaOH — CHI, |
iodoform
+ HCOONa + 5Nal + 5H,0

lodoform is a pale yellow solid.

49. The structure of DNA molecule is a double
helicle structure. In this structure double
helix are made up of polynucleotide chains
which are held together by H-bonds. In these
helixes the adenine (A) base is linked with
thymine (T) by two H-bonds and guanine (G)
is linked with cytocine (C) by three H-bonds
asA=T,and G==C.

50. 2H,0,(1) —> 2H,0 (I) + 0,(g); AH =?

AH =[(2 x AHI of H,O(D) + {rle of 0,)]
““(2 > AHf Of HZO:Z(E)}]
=[(2x - 286) +(0) - (2 x — 188)]
=[-572+ 376] = — 196 kJ/mol

= l—sinx:_.-1—><i‘;g--‘f~g
4+2J3° 4-2/3
:ﬁ*ZVIE
4
=» sin x gﬁ=\/—3
4 2
T 2n
= E s i
3,73

4. Given that, ot + B =—2and o® + B = - 56

= (@+B)(@?+p*-of)=-56

= o +p% —of = 28
Also, (0 +B)? = (-2)?
= o + %+ 208 = 4

- 28 + 30 = 4

= of=~8

. Required equation is x* + 2x - 8= 0
5. Since, 4isarootof x* +ax +12=0
16+4a+12=0
= a=-7
Let the roots of the equation x* + ax + b =0
be o and o.
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| |
| 20 =7_ a 12. Given, sec™ {1+ x* + cosec™? |
' = o=— r—hz. '
' 2 ll]iy_.].cot_l ;1.—_-7[ '
| and o-o=h i 2 |
0 7)2 49 tan" x+tanly+anltz=n |
' = l=b=bh=— '
0 2 . = tan"[ﬁwy = J(yz]-rc |
i 6. Given, *"*'P,_;:2x-1P,=3:5 l-—xy -yz -2 I
| Cn+1)!_ (n-1! 3 S A B |
= — Koeem———— = 1
| (na) 2n—-1)1 5 13. 2sinxcosx == !
! = (2n+1)(2n) _3 2 !
: (n+2)(n+1)n 5 =5 sin2x=1—=sin% :
0 = 10(2n + 1) = 3(n® + 3n + 2) % 0
[ 2 3n?-11n-4=0 = EXF 1=t [
! &L Bn+1)(n-4=0 nn n !
B = x=—+(=1)"—
: L 2in 2 " 12 :
0 7. Required number of ways = 5!x 6! For xe(o, g) 0
[ 8. (1+3x+3x"+x)? =1+ 0% = 0
: . Coefficient of x* in (1 + x)%% is %°C,, or =12 :
60
0 Cao- 14. We know that, |
| 9, A:[ﬂ“ 012]—.-B+1 1+2}:E 3] —\,Haz-i-1':!2‘_:acosﬂ-f~1;\:-;i1‘165§-,jt12+b:J~ |
a a +1 2+ o —~ =
! S ~J3+1<+/3sinx+cosx<,[3+1 !
! eg Ty = ~2< /3 sin x + cosx< /2 !
| 10. Let A=|{1 C 1|=C(C?-1)~1(C -6) 3 i |
| But +/3 sin x + cos x = 4. |
[ 6 1 C]
: L 6 Hence, given equation has no solution. :
' Put C = 2C058, we get 15. 2ac Siﬂ(A = }; +£} = 2ac sin [E@,ZL.Z_B] l
: A = (2c088)° — 2(2c0s0) + 6 A T e, :
= — B) = 2ac cos
0 =8¢0s’0 ~ 4cosf + 6 o e 0
: 11. sin [2 sin™! ’@) 16. Let h be the height of the tower. :
| P8 In AABC, |
-
| =sin|sin! 2 |63 1- 93 BMC |
" Vesd 65 / "
' = sin| sin™ —L@é A h '
: i :
' = 2\'@6 A 60° B '
65 !
| f3+1 |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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tan 60° = —
()
= V3 " h
~J§+1 1
3 ho¥3G/3-1)_3-43

3-1 2

17. Since, A(0, 1), B(0, - 1) and € (x, 0) are the
vertices of an equilateral AABC.

AB = BC
= Jo+d=Jx*+1
=3 x?=3
=% x=1+3

18. Leta and b intercepts on the coordinate axes.
a+b=-1=b=-(a+1)

Equation of line AA LA
s
= 2. g )
a a+1

Since, this line passes through (4, 3).

4—i=1=¢a+4 a’+a
a a+l
= a’=4=qa=%2
- Equation of lineis X - ¥ =1or X + ¥ =1
2y o =2

[From Eq. (i)]
19. Here, a = 2,h=;,b=—5

2\/@‘2* ;‘ 48|

2-5 | -3 |

tanf =

=3 6=tan™!

7|
3
20. Given, circleis x* + y2 - 6x+ 4y —12=0

Centre of this circle is (3, - 2)
Let other end of the diameter is (o, p).

BCECE (Engineering) - Solved Paper 2012 | 27

_u_.T_]':s,B-Fl:-z
2 2
=5 o=7,p=-5

= Other end of the diameter is (7, - 5).

21. The centres and radii of circles are

C]_(O, 0)) 62(3, 4) a_‘,[ld
n=27r=y9+16-24=1
Now, CiC,=+(3-07+(4-0)=5

n+nrn=24+1=3
Since, C,C,> 1 + 1y

. Number of common tangents = 4.

22. Given, equation of hyperbola is
x? },2

! To
Distance between foci

2ae=22a® + b2 =2.J01 7 =

23. Given, equations of parabola are x* = 4y and

y%=4x v
2 2
5]
4
= x*-64x=0
= x=0 x=4

On putting the value of x in Eq. (i), we get
y=0andy=4-4

By y——4 does not satisfy the equation
x* = 4y)

Hence, points of intersection are (0, 0) and
(4, 4).

24, Since, log(1 + x) — log(1 - x)

3 5
=i x+x—+£~+‘,.w
3 5

Putx= % on both sides, we get

log(é)—log(l —2(l 1—l-+1i+ m]
2 2.3 2 R oF T
< e s )
log3= 1+ — =
% F 34 5 4
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25,

26.

27.

28.

29,

BCECE (Engineering)

Solved Paper 2012

2
+(a+ bx]+[a+bx)
1! 21

3!

1

4

RO,

n!

bx:

.. Coefficient of x" in e®e e

cosB =| L1, + mym, + myn,|

|
P

1

X

B

+

— N}

Clearly, cos® o + cos® 60° + cos® 60° = 1,
where o is the angle which the straight line

makes with x-axis,

2 1 V|
cos“g=1--~—= -
4 4 2
I?
= cosd = — = 0. = 45°
V2

Given,|a+ b|=1,|al=|b|=1
= |a’+|bf +2|a]|b|=1

= 2|a)|b|=~1 kD)
Now, |a~ bf* =|al* +|b|* - 2| al| b]
=124+1%2-(-1)=3 [From Eq. (1)]

= |a-b|=+/3
In AABC, AB + BC = AC

=3 AC=a+b

AD is parallel to BC and AD = 2BC
i AD=2b

In AACD, AC + CD = AD

= CD=2b-(a+b)=b-a
Now, CE=CD+DE=b-2a

30. We have,a=1i+ 2j + 3k
sb=ix(axi)+jx(axj)+kx(axk)
sl
Now,ix(axi)=({-i)a-(i-a)
=1(i+2j+3k)~ (i

=2j+ 3k
Similarly, j x (ax j) =1+ 3k
and kx(axk)=1i+2j

.~ From Egq. (i),
b=2j+3k+i+3k+i+2j
=2i+4j + 6k
= |b|=4+16+36=2/14

31. ety =
14+ %%

= X’y -x+y=0

For x to be real, 1 ~ r’ryZ =0

= (1-2y)0+2y)=20
- (e
= -%sys%
y =f(XJE[—%,ﬂ
1

y4-x*

For domain of f(x),

32. Given, f(x)=

4-x250
= x%<4
= -2<x<2

~.Domain = (-2, 2)

x+ax'b a—b i
33. lim = lim |1+
x>\ x+b X-dse x+b
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[ x]
x
discontinuous at x = 0.

35. Letx< 0= |x=—x

I f IR 7% Sy
- ﬂﬂ_dx(l—x.] - x?

= [f’(x)]xzozl
Again x> 0=s|x =x

d X
flx)= a(l - x]

g3
@+ x)?
= [f'(x)]x=g=1
=% fi{=1
x X
36. y = f{i:x oryzzii:x

zyd_y= (1=ef)e" +£]2+e’)e°‘
dx (1-¢*)
ZZ‘EX\--
(1-e*)?

34. | x| is continuous at x =0 and “~' is, also

Xl . ) v
A f) =] x|+ I— is discontinuous at x = 0.
X

dy _ e* 1—-e*)[1-¢"
de (- V\1+e*)l1-¢

WSO R
2 (TieP e

37. (d) y = f(t), wheret = 2x+3
3-2x
¥ o dt
ey S O e
=P B [t %
( 2x+3) 12
= gin| log w
3-2x)" (3-2x)°

38. Atpoint (1,1),1=e"sint, 1= e’ cost

= tanr=1::>t=E
4
Now, il = ¢'(cost — sint)
t
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and @ e (sint + cost)
s e s
Now,

@:_d_'cosr-sinr ﬂ
dx? dt dx

(cost + sint) (—sint — cost)

cost + sint

S o £ 1
" (cost + sint)? ef(sint + cost)
3 4 1
" (ef cost + e sint) ; (cost + sint)?
<3 1
T x4+ iY I (cost + sint)?
-2 1 1

=1+1.[ el s n) 2
COS— + sin —
P -4

39. t = 2 for the point (2, — 1)

dy
dy 4 4t-2 6
— =t =. == for t=2
dx dx 2t+3 7 =
dt
40.J—ﬂ-—1—dx=sec']x+c
xvxz—l

41. Putt = tan™! x?

= dt = : 7 2x dx, then
1+x
9 =12 2
jjm—4xdx=jtdr=t—+c
1+x 2

= %[tan" Y30

/2 d@ jmz dao

0
1+ tan{E - B)
2

42. L.el:l’——"[U o hus =

Im de
0 14coth

— (cost — sint) (—sint + cost) | dt
(cost + sint)? dx

Gh b Gh Gb Gb G GD GD Gb GP G G Gb Gb Gb Gb G Gb Gb Gb Gb Gb G G Gb D aGD G o o

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
4



..
|
|
|
i
E
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

30 BCECE (Engineering) = Solved Paper 2012

On adding, we get

2= (" VS TR T
0 1+tan8® 1+ cotB

5 n/2 e ﬂ:-”z.._E
=[, d8=[01" =

= I:E
4

a3. * x+ zldx=jj-(x+z)dx+j_“z(x+ 2) dx

-2 .2 ,4

52— + 2xl—2

+}J02xdxl

+

[ 2
=’“—x——2x
| 2 4

44. Bounded area = ( Ii x dx]

:l—l +’2'=2+—1-=§
2 2

45. Required area = Lo_elog,_,(x +e)dx
(.1

{(1-6,0)

=jflogcdx=[tlogt—r]$

= 1 sq unit

46,

47.

48.

49,

50.

Given, equan‘onisj—’ dy +I r_a’x =}
TERSR ) £ 7 o

On integration, we get sin!

y+sinx=C
Since, favourable ways are 6. Total ways are
36.

o0k 6
Hence, probability = —
e il

By applying Lami’s theorem at P, we have
R F mg

sin90° sin(180°—8) sin(90° + 0)

R><:F

e
A (]

mg
IR v Sl
1 sin® cosb

=5 F =mg tan©

la-a=0<1 ~aRa¥aeR
. R is reflexive.
Again, aRb = |a - bl 1=|b~a<1= bRa

. R is symmetric, Again |R % and —%RL

butlxl
2z

. R is not anti-symmetric
Further, 1R 2and 2R 3but1r 3
[=1-3=2>1]
.. R is not transitive.
The contra positive p — ~ q is
~{(~g)—>~porq—~p
Also, converse of g > —~ pis—~p— gq.
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