4.

SOLUTIONS & ANSWERS FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2013 - PAPER 1
VERSION - A1l

[PHYSICS & CHEMISTRY]

Ans: Latent heat

212
Sol:  [Latent Heat] = Q_MUTE _\2re
m M
Gravitational potential = work
mass
_ M e
M

Ans: 5.5%

Sol: 25100 =2M 100 + 25 100 + AT <100
X M L T

=1+15+3=55%

Ans: éh
3

Sol: AN

>

o

Ans: X

Sol: xX2=2t +6t+1
dx

2XE =4t+6=>xv=2t+3

Xa+Vv.v=2

xa+vi=2

5.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

> AP +12t+9
Vis ———

X2

_ 2(2t2+6t+1)+7
X2
2

Vo 2x°+7

x2

2x2 +7
X2
x3a + 2x2 + 7 = 2x

-7

xa+ =2

2

[10=ont=mnrad
Varo=2x2=4ms"

AV = 2v sin[gj = 2><4><sin(£j
2 2

=8ms

50m s

R = Horizontal component x T

300 =unx6
uh=50ms’1

F
V+—
2

40 m

Height = area under v —t graph
= l><30><3—l><10><1

2 2
=45-5=40m



10.

11.

12

13.

14.

15.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

11.11x10°ms™

mu = MmqVy + MaVa
100 x 10* = 0 + 90 x v»

vo= 100 0% — 1.1 x 10*
90

=11.11x10°
1:4

m2

Th = Tv—mg =3mg - mg

=2mg

To= YL img

r
vi®=3gr+ 2g.2r = 7gr
TL=7mg + mg = 8mg
Ty : TL=2mg : 8mg
=1:4

90°
v L acceleration
300J

F —f =ma
100 - 40 = ma

V=x%-3x

For equilibrium

av =0=2x-3=0
dx

=>x=15m
—m.Vv

d 1

Rate of K.E = ——Mv?
dt 2

but M =mL
ld_mL_\/2
2 dt

O

m.v3

N =

2m

L=Iwn
= MK%o

16.

17.

18.

19.

20.

21.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

18=15xk?x0.3
K2 = _18 _

0.5x0.3
k=2m

m1d
ma

m1(x . d) = mz(y - d2)
miX — mid = may — mad>
mix = mgy (. constant)
=dz = m—1d

ma

Conservation of angular momentum

Law of conservation of

momentum

angular

24 cm

Let x be distance from my

r 60
X= ————— =

&H \/§+1
my 4

60

=24 cm

—+1
2

Negative and positive

TE= _GMm
2r

KE =+ GMm
2r

1t
s of the present year

B_ _hPg

av
v
_ 400x10°x9.8

0.2
100

_ 400x10°x9.8x100

- 0.2

=2000 x 10° x 9.8 x 100
=1.96x 10°




22. Ans:

Sol:

23. Ans:

Sol:

24. Ans:

Sol:

25. Ans:

Sol:

26. Ans:

129.6

Q _ npr
t 8/
" Pressure difference p o< r*

4
&z('ﬁj 27. Ans:
Ps \h
Sol:
&_(ﬁj“ °
8.1 (03
pi=8.1x16
=129.6
28. Ans:
449
Sol:
mg = force due to surface tension
mg =2n(ri +r2) x T
m e 2n(ty +1,)xT
g9 29. Ans:
_ 2x3.14(9.8)x102x70x1073
9.8
=6.28x70x102x107°
=449 Sol:
1:32
Vi o< I’3
2
Vi
Vo [rzj
mass o< °
3
m
ma [rzj
Py _ MYy
0 momenta — =———
po MyVy 30. Ans:
5
_|n Sol:
f2
_(ay
2
=1:32
Increases
T,_T-Tp
=1-—==—* . :
n T, T, 31. Ans
) T,-100 T,-T.
=1-2 =12 Sol:

T,-100 T,-100
[J increases

10 min

dQ {91+62 o i|
— | —=-0,
dt 2

- 10 [a5-25]
10

%«[35—15]

M t 20
—_— — = —
(2) "10 20
t = 10 minute

400J

Area below DA is the work done in
isobaric compression

=2x10°Nm?x (3-1)m°

=400 J (negative)

Network done by the system
AQ = AU + AW

For cyclic process AU =0,
0 AQ =AW

X = 10sin(2t—£J
6

®w=2

A=10

V= oVA2—x2 —2y10% - 2
=2x8=16ms"




32,

33.

34.

35.

36.

37.

38.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

(P = number of loops)
%r__P_ o
2 2x60 k
P 96n
= ———X——
2x60 41
15

P=16
Adiabatic

Adiabatic
v= [P

p

Comb induces a net dipole’ moment
opposite to the direction of the field.

The field due to charge on comb induces
dipole moment in paper by stretching or
re-orienting molecules of the dielectric.

3eo x 10°

Net flux = Jenclosed

€0
9 10° -6 x 10° = Jendl
€0
Qenc = 3g0 x 10°
The electric field is parallel to the

equipotential surface.

Sol:

39. Ans:

Sol:

40. Ans:

Sol:

41. Ans:

Sol:

42. Ans:

Sol:

Electric field is always perpendicular to
equipotential surface.

12 uF

Ry ip
12X 36
12+X 64
16

12X 36
(12+X)16 64
X _3
12+X 4
4X = 36 + 3X
X=36Q

02Q

I= Eeﬁ

Ret

o 20

8+10r

16 + 20r = 20
20r=4

4 A1

f= —=—

20 5

=02Q

| ~



43.

44,

45.

46.

47.

48.

49.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

01

1Q

When all resistors are connected in
parallel, the effective value will be the
smallest.

DR=E=1Q
10

The relation between voltage and current
for a non-ohmic conductor is linear.

For non ohmic conductors; V is not

proportional to I
1A

Mass deposited = volume x density
=(6x6x0.01)x10gcm™

= 3.6 gram

m 3.6

1 Charge needed = — =——=23600 C

Z ~ 0.001
_ Q_3600C __ 4
t  3600s

2:1
Letli > I

Mo
[ =-(l{-I,) =10 uT —(1
o (=Ip) = 10 (1)
and £ (1, +1,) = 30 uT
2mnr

Mn-1, _1

@ u+1, 3
Solving L 4 =2
I, 2

—(2)

45°

By =B
B sind = B cosd
tand = 1
S =45°

1x10°+ 10%

Black — 0

Brown — 1

Green -5

Silver - +10%

010x10°+10% = 1x10°+ 10%

50.

51.

52.

53.

54.

55.

56.

57.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

At resonance the net reactance is zero.

At resonance, X = XL - Xc =0

01C

q= |92/ Smax _ BAN
R R R

_ 0.1x200x107*x100

- 2

=0.1C

125 mH

L= HO“erA

‘
2 2
LotV ()
Ly uON12A N
2 2
N _ 50
Lo= L | —2 | =1x1073x500%| —
2 ‘“{N J (100)

]
=125x10° H = 125 mH

1.25A

Pout = 10 x 100 VA

=100 VA

p.  Pou 1000
Ul 0.8

b~ P 1000

" Vi, 0.8x1000

=1.25A

Eddy currents are produced in a steady
magnetic field.

Time varying magnetic field is needed to
produce eddy current.

6.28 mm

B = By sin(at + kx)
2n 2n
=—=>A=—
A k
By=2x 10" sin(10° x + 1.5 x 10'%)
=k=10*m"

T = 2—’2:6.28x10*3m
10
- 6.28 mm

The speed of light ¢ = 3x 108 m s in free
space.

c=3x10°m s in free space for EM

waves

45

Magnifying power of telescope for normal
vision



58. Ans:

Sol:

59. Ans:

Sol:

60. Ans:

Sol:

61. Ans:

Sol:

62. Ans:

Sol:

63. Ans:

225
5

(_An on |<5h

60°

ELA
2

sini - .
.—:\/§:>S|n|=\/53|nr1
sinr

r=

N>

= 43 xsin30°

i+l | 741 B

I :(ijz _16
3 9

=

O

Imin

Inversely proportional to fourth power of

wavelength of light.

I % according to Rayleigh.

o

2 A

A o< 1 = MKE = constant

JKE
= 2000 Axy1 6V = Axy108 eV
—A=2A
1:2

KEmax1=3-2.75=0.25eV
KEmax2=3-2=1.00 eV

(&] _ [KBwaxi _ 0.25

P2 MAX KEMAX2 1.00
1

T2

(- p=V2mKE)

40 days

64.

65.

66.

67.

68.

69.

70.

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

T =69.3 days

o @r

5)

=

=i,€n230.4= !
T 69.3

/n x0.6932

3
2
3
2
- L o t=04x100

100
=40 days

Depends on the frequency of light source
and the nature of emitter plate material.

hv = hDo + KEMAX
= KEwmax depends on v and hvo.

0.01A
AV _(B-1v
" R 200R
=0.01A

Semiconductor

Semiconductor band gap < 3 eV

500 pA
B= 2 =50

Ip
. 0.01V 5
i = =1x10" A
(lohax = 500 0
(ic)max = (ib)max B
=1x107° x50 = 500 pA

fortstots;y =1

A B AB AB-y
titote 1 0 0 1

t> to t3 1 0 0 1
ta3tots 0 1 0 1
t4tots 0 0 0 1

t5 to tg 1 0 0 1

52

Z

2
Power radiated by antenna o< (é]

Ac = amplitude of carrier =25V
Amplitude of side band



71.

72.

73.

74.

75.

76.

77.

78.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

_5v= Mo
2
3;.1:%:2:0.4
Ac 25

Receiver and transmitter

Repeater is a combination of receiver and
transmitter.

Mobile telephony : Frequency range
800 — 950 kHz

Mobile telephony 896 — 901 MHz
(Mobile to base station)

840 — 935 MHz

(Base station to mobile).

448

No. of moles in 0.8 g Ca = % =2x1072

Vol. of 2 x 102 moles at STP
=2 x 107 x 22400 = 448 cm®

44.1 % 107"® J atom™
lonisation enthalpy of Li** = lonisation
enthalpy of He* x %

—196x10® 2
4

=441 x107"®J atom™’

6.023 x 10"

03003+ 2HCl—— CaCI2 + H2O + COZ
1009 1mole

1x107° g CaCO3 - 1x 10~ moles of CO;
=107 x 6.023 x10%® molecules
=6.023x10"®

different, with 1, 0 and 2
SF4 -1 Ip, see-saw
CF4 - 0 Ip, tetrahedral

XeF4 -2 Ip, square planar

Pure atomic orbitals are more effective in
forming stable bonds than hybrid orbitals

Statement E is not correct in respect of
hybridisation

9 sigma bonds, 3 pi bonds and 1 lone pair

H H
H\C I .
C=C-C-C=N
/ I
H H
Allyl cyanide

79. Ans:

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

2

P1V1 _ n1T1
PaVo  noTy
1.5x16.4x500 _ 2

4.1x5%x300 1
2:3
pen

Same pressure — same number of moles
Wa _ Wg

Mp Mg
Ma _Wa_4_2
Mg Wg 6 3

Ferrimagnetic substance like ZnFe2O.
becomes paramagnetic on heating

Ferrimagnetic substance become

paramagnetic on heating
Neon

He — 48 kJ mol™

Ne — 116 kJ mol™

Ar, Kr — 96 kJ mol™

Xe — 77 kJ mol™'

B<Al<Mg<K

Their electronegativity values are
K-0.8; Mg -1.2; AI'1.5; B -2.0

CaC|2
NH4Cl + Ca(OH)> — 2NH3 + CaClz + H0

NHsNOs, N2O, H20

NH,NO; —2—N,O+2H,0
A B C

Naz[B4Os(OH)4].8H20

Borax is Naz[BsOs(OH)4].8H20
(a)-(iv); (b)-(iii); (c)-(ii);(d)-(i)

H3PO, — white P + H.O
HsPO3 — P203 + H20
H3PO4 el P401o + Hzo
H4P20s — red + alkali

Fe

Fe possess hcp while all others ccp

Six equivalent Cr—O bonds and one
Cr—O-Cr bond



Sol:

90. Ans:

Sol:

91. Ans:

Sol:

92. Ans:

Sol:

93. Ans:

Sol:

94. Ans:

Sol:

95. Ans:

Sol:

o\ O\ O

0—_Cr Cr—0O

’O/ \O’

SOz~

In neutral or faintly alkaline medium

thiosulphate is quantitatively oxidized by
KMnO; to sulphate, according to the
equation

SMHOZ + 38203_ + Hzo _—

8MnO;, + 6S03™ +20H"

-8.3

2MOz(5) — 2MOys) + Oz(g)

Work done = -PAV = —nRT
=-2x8.31x500J
=-8.3kJ

27°C

At equilibrium, AH' = TAS
AH 12x10°

TAS T 40
Above 27°C, the
spontaneous.

=300 K

reaction becomes

0.1

[Base]
[Salt]
[Base]
[Salt]

pOH = pK,, — log

14 = pH + pKp — log

[Base]
[Salt]
[Base] ~ 0.1
[Salt]

Inversely proportional to the ‘square -of
(B
AB=—A"+B"

AB; =—AB + B~
Adding, AB; ==A" + 2B~
«_ [AI'BP

[AB3]
[A"] __k
[ABz] [B7P?

yz

X

y=XxXxm
ATi=zxm

AT = yz
X

96. Ans:
Sol:

97. Ans:

Sol:

98. Ans:

Sol:

99. Ans:

Sol:

100.Ans:

Sol:

101.Ans:

Sol:

102.Ans:

Sol:

103.Ans:

0.67

Total vapour pressure = 50 + 25 = 75
50 = 75 x Xg 4,

2
XCGH6 = E = 0.67

20.16

1F - 11.2 L Cl, at STP
. No. of Faradays

_ 9.65x5x60x60 _
B 96500 -
.. Vol.ofCl=1.8x11.2L =20.16

1.8

Q is less than one and AG is less than
zero

AG =AG°+RTInQ

Ecen is + ve, . AGis —-ve
Ecen is also +ve, AG° is —ve
~RTInQis also -ve

i.,e, Q<1

1.25x 10 mol lit ' s

2
r=K[A]' [BF =102x (l]x[lj
=1.25x 107

Both k ‘and the reaction rate remain the
same

k is_a constant at constant temperature
and CO has no contribution to the rate of
reaction

Sulphur sol in water

Lyophobic sols are  multimolecular
colloids.
[CoFe]*
In [CoFs]* cobalt is in 3+ state; sp’d®
hybridisation ~ contains 4  unpaired
electrons

Yellow — (NH4)2MoO4

Sol: Yellow colour is due to the formation of

104.Ans:

Sol:

105.Ans:

Sol:

(NH4)3PO4.1 2M003

4-bromo-3-methylpent-2-ene
1 2 3 4 5
CH3— CH Z? — CH— CH3
I
CH3 Br
4-bromo-3-methylpent-2-ene

Chlorobenzene

Chlorobenzene does  not
hydrolysis by Sx1 mechanism

undergo



106.Ans:

Sol:

107.Ans:

Sol:

108.Ans:

Sol:

109.Ans:

Sol:

110.Ans:

Sol:

111.Ans:

Sol:

Diphenyl methanol

OO

OH
(Diphenyl methanol)

It does not contain any chiral carbon atom

7

The different isomers are
1. CH3CH2CH2CH-OH
2. CH3—|CH—CH2—CH3

OH
3. CHs- C|)H — CH>0OH

CHs
(CHs)sCOH
CH3CH2-O-CH2CHjs
CH3—O-CH2CH2CHjs
CH3-0- C|)H— CHs

CHs

No ok

2-methyl-2-propanol and
2-methyl-2-chloropropane

o o
CHs—C— OH—%s cH;—c=Cl
| ZnCl2 |
CHs CHg
(A) (B)
CHs

I
alc.KOH CH3 _C

I
CHo

Reimer-Tiemann reaction

OH ONa
© CHCls ©/CHO
=,
NaOH
OH

) CHO
H

4-bromobut-1-ene

BerC—CHz -CH= CH2

4-Bromobut-1-ene
3,4-dimethylhex-3-ene

CH3z— CHg—(|3= Cl)—CHg—CHg

CH; CHj
3,4-Dimethylhex-3-ene

112.Ans:

Sol:

113.Ans:

Sol:

114.Ans:

Sol:

115.Ans:

Sol:

116.Ans:

Sol:

117.Ans:

Sol:

118.Ans:

Sol:

119.Ans:

Sol:

120.Ans:

Sol:

I
ozonolysis 2CHz— CHp— C— CH3
CH3CH2CH2NH;

Amines do not form oxime or

semicarbazone
Phenol

It is a commercial method for the

manufacture of phenol.

p-methyl benzylamine

(p-methyl benzylamine)

It is a 1° amine
Benzenamine

Benzenamine (aniline) is the weakest
base among the given amines

Acetonitrile

CHy —C=N—"9"_, CH, - COOH
Acet(oAn)itriIe (B)
CHa_C=N (i) CHaMgBr
(ii) HgO*

(CH3CO0)2Ca dry distillation

0
CHz — C—CHg
51

Insulin contains 51 amino acids

1CO(CH)sNHT

Repeating  unit  of
1CO(CH)sNHT

Nylon 6 is

In sucrose the two monosaccharides are
held together by peptide linkage

The linkage between monosaccharide
units is called glycosidic linkage

300

Carboxyhaemoglobin is 300 times more
stable than oxyhaemoglobin



