SOLUTIONS & ANSWERS FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2009
VERSION - Al

[PHYSICS & CHEMISTRY]

Ans: 5% 9. Ans: —(3?+4])x 10*
/ / T <
Sol: T= 2rt\/::>g=4112—2 Sol: P;= —(3|+4])
Ag Fo P _-lai+a]] - (g +4jh0* N
== x100 =1% +2(2%) = 5% t 1074
g

s 4 10. Ans: 17.32N
Ans: MT K™

. Sol:  For minimum force m = tan@ = tan@
Sol: E=o0T.t

=tan602\/§
o= E _MTZ
T4t KT
=MT3K™
Ans: 1:3:5
Ans: 4—Ocm
2
Sol: VT—V2:2a51:>—%V2:2a51
0-v*=2a$s, p= mg cos 6+mgsin®
3_S5; 4 msin @+ cos @
275, 7% 3™ 1 3
2 J3x1x10x > +1x10x >
Si-Si=2s,-s,=1g =0 & 2 2
2701 91T T 91 T
3 373 @xﬁ+i
2 2
Ans: u
:%:5 3=8.66N

No correct answer among options. If the

force is applied parallel to the I.P the
200 minimum force required

Sol: t=——=0.1s =mg sinB + mgcos6

=mg(sin® + pcosB) =17.32 N

Ans: 5 cm above the target

S= %gt2:5x(0.1)2=0.05m=5cm

11. Ans: %F
Ans: Q
Sol:  (2Q)* = P? + R.® (From right angled Sol: T= [m +mja _fm 3F _7.
triangle) 6 6 4m 8
4Q° = P? + Ry® - Ri*=4Q° - P? (i)
Ri’=P%+(2Q)* + 4 PQcosB® - (ii) 12. Ans: 45)
Ans: 5ms™ Sol: W = AKE =20 J (Area of F — S graph)
KE;=KE1 + AKE=25+25=45]
2
Sol: a = =490 _ 4 s
R 100
ar=3



13. Ans:

Sol:

14. Ans:

Sol:

15. Ans:

Sol:

16. Ans:

Sol:

17. Ans:

Sol:

E
2
2
U= ikxz -1F
2 2 k
k
Ep = Eo _E
2 2
mg/
4

PE =mgh = mgécos 60

22

m1X1+m2X2 +m3X3
mp+ms, +mg
_6m

= — =2 etc.
3m

18.

19.

20.

21.

22.

23.

24.

25.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Note:

Ans:

Sol:

Ans:

Sol:

_ 2mgR
3

10 km

2h=d=d=10km

v
2

mg = 61mrv = 6TN2rv’'

.V
vV = —

2
1:64
2_T:4><2_T:>|'2:4|':L
n p)

Massratio =My : Ma=r1:1.°=1:64

Angle of contact increases

The radius of meniscus
and not the angle of contact.

10°

1 Y(strain)2 =1x 2x10%° (10_2)2
2 2
=10° J/m®

PV

-7

AU = nCyAT = nAT(i] (1)
PV = nRT; P.2V =nRT;

= PV =nR(T2 - T1) = nAT = %
Sub. In (1)

AU = ——
y-1



26.

27.

28.

20.

30.

31.

32.

33.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

16.8 x 10°J

T, =927°C
T2=27°C 34. Ans:
Q _T, _ 300 _1
Q T, 1200 4 Sol:
Q2=4Q1 )
Q2-01=30Q:=126 x 10° 35. Ans:
Q:1=4.2x10%J
Q:=4Q:=16.8%x10°J
Greater in (i) than in (ii)
Q = AU + work done
AU is same for all three processes
W is positive for IAF, zero for IBF and
negative for ICF
10°C
10
55-TOmC — .
10 36. Ans:
8
46 -TOmC o
Solving T = 10°C Sol:
1.79 Hz
I- 0.14s
4
i1 . 1.79 Hz
T 4x0.14
0.314s
37. Ans:
T= 2n\/E =2 40 38. .Ans:
K 16000
Sol:
_2n_m _314_ 0314 s
20 10 10 39. Ans:
7 Sol:
y1= 4sin(4nt +gj = 4 cos 4Tt 40. Ans:
Yy =y1+Y2=4cos 47t + 3 cos 41t Sol:
=7 cos 41t
Amplitude =7
41. Ans:
5:4
v _v-v, 5 Sol:

1
Ta

c=

y = —A sin (kx+ wt)

Phase reversal takes place on reflection

E
]
]
|
> r'= R :I’
b
a
Qa - o
atEgra’  4ATENB
__Qa _Va
4Tl50|'a 3
Y/
Pb = b
"o
Pa_f _b
Po la

The field-is-non zero but potential is zero

qky
W=F.S=qEy
Uand Q

U and Q increase

20
P><5=%><t:>t:205

27 :32

&:i+g=£or27:32
R, 16 3 32



42. Ans:

Sol:

43. Ans:

Sol:

44. Ans:

Sol:

45. Ans:

Sol:

46. Ans:

Sol:

47. Ans:

Sol:

48. Ans:

Sol:

73

t

R:=Ro (1 + at)

1+ 01t =1+ ooty

o _ b

a

11 Aand 3 uC

Current = §+E+E: 11 A
1 2 3

Q=CV=05x6=3pC
1.2V

1= -025A
60
Potential gradient = 20x0.25
10
=0.5V/m
PD across 240cm =05x24=12V

Zero

By| = B,

950 Q and 9000 Q

v

Rs =
°7

_Rg

g

Ry = -50=950Q

1078

R, = 1—(33—50 = 9950 Q
10

R2 =9950 - 950 = 9000 Q

3
2

2 . -
%{xa[|1_|2]:6 x 10 6

2 . N
%{xa[|1+|2]:3 x 10 s

il_iz :02_ 2

i+, 10
i3

i, 2
0.05T

M = NIA

1= MB sinf
T1 = MB sin@
T2 = MB cosg

T
1= tan @
T2

49. Ans:

Sol:

50. Ans:

Sol:

51. Ans:

Sol:

52. Ans:

Sol:

% =tan@gives ¢= 37°

sing= 0.6
Sub. 11 = MB sin@gives
T 0.3

"~ Msing 100x2x102x5x0.6
=0.05T

10T

By, =B sinb

Between 1 and 2

1
+
41Pf2c?
1
1612f%c?
5 1
2 R+—5—
Z;" _ 4rPf%c?
1

z;? R+ L
1612F2c2

Z:= |R?

Z,= |R?+

1
1+—=
2n2.2

- ArPfPR%? _1+X 4y

1 X

I+ ———— 1+ 2

1612f%R%c? 4

ﬁ =lies between 1 and 2
2

0,

2

Circuit is resonant. Hence supply voltage

equals Vg = 10 volt

Also X¢c = R as the voltage drops are
equal across them. When L is

shortened
z=R?+x:% =\2R
0O Vc =i Xc = X.XC =£.R
z V2R
= 2voIt
J2
100 Q

Po =0.9 x 4000 = 3600 W =6 x Vo cOS@®

Note: Power factor not given.

calculation now taking power factor 1 is

applicable for resistive load only.



53.

54.

55.

56.

57.

58.

59.

60.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

200V
Eo = NBAW £=2mN
100 =100 B x 1t x 1%.00
TwB =1
Il case 21tx 1 x 100 =21tx 2 x N =
N2 =50
E2 = wsBN2A2 = 1 x 50 x 71x 2% = 200 volt
61. Ans:
100
Sol:
Intensity = %SOEOZ.C
Power = Intensity x Area
= %SOEOZ.CAWZ
Given, Eo = 100 Vm™
6
N= vH&
2 2
g = M- -
Hr H
2 7
= (1'5) x 411x10 = 62. Ans:
5x1077
9 cm? Sol:
_ ft _ -5
f-n -15+20
m? =
Total area = area of the object x areal
magpnification 63. Ans:
=9cm?
2.5 Sol:
(Mp=1)Ar + (Mo~ 1) Ag=0
Solving Ag = 2.5°
0.012 radian
64. Ans:
dsinG = nA
_ 2x6000x10710
1x10 _
= 0.012 rad 65. Ans:
0.27°
Bair = emejlium x refractive | ndex Sol-
= 0.2°x—=0.27°
3 66. Ans:
Concave of focal length 66.6 cm
Sol:
i:0.5>< L = f; =-50 cm
fl - 5

i=O.5><

f2 -

L =f,=-40 cm
0

1_ -1 1 3
-
50 40 100

)\0 _2)\
2)\0 -2\ = 3)\0 - 6A
)\0 =4\

2x10°K

%kT = energy

%x1.38x10‘23.T =4.14x 107

T=2x10°K

Ag

9

% in 9 years

(A0} Aoy, next 9 years
303 9

Fi=F3>F,

ABY
000

011

101
110

The logic circuit is an XOR gate.

0.0075V and 5 pA

3
M _pg2Ro _, (200)2.[—2 x10

Vgi R 1.5x10°
V| =0.0075 V

Ic
b= -S=5pA

B



67.

68.

69.

70.

71.

72.

73.

74. Ans:

75.

Ans:

Ans:

Sol:

Ans:

Sol:

Ans:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Sol:

Ans:

Sol:

Full wave rectififed
5mA

I = 5V3 =5mA
1x10

2x10%m™

U = 94/Niax
i.e., 9v2x10° = 9./Nyay

0 Nmax =2 x 10 m™

Radio waves in the frequency range
30 MHz to 60 MHz are called sky waves

10 kHz

O fc >>1kHz
0 Ans =10 kHz

1 million

c_  3x10°
A 1200x107°
=25 x 10" Hz

U=

x 25 x10%°

Frequency = 2
100

=5x 102 Hz
5x1012

O No. of channels = 5
5x10

=1 million
V<Ii<lli<li<IV

Electrons with higher (n +.1) and hgiher
‘n’ values have higher energies.

2 x 10%°

E:nh\)znhE
A

60(J s ™)

_ nx6.63 x10734 (Js) x 3 x 108 (ms_l)

663 x 10 2m
n=2x10%
CN &NO*

Isoelectronic species have same bond
order.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans;

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

ion—dipole interaction

Hydration of ions in aqueous solution is
due to ion dipole interactions.

The gas behaves non ideally

At constant temperature, pressure
becomes 4 times and volume becomes

1 ..
——times.
3.7

72 Torr

Total vapour pressure
PR.Xa + P3.Xg

:80X§+60XE
5 5

=72 Torr
Copper and conc.nitric acid

Copper with conc.HNOj3 produces NO;
gas.

Groups 7, 8 and 9

Hydride gap refers to group 7, 8, 9

Ca and CaH:

Both Ca & CaH, produce H; gas with
water

Siderophiles

Elements present in the core of earth
are collectively known as siderophiles.
Square planar and sp*d®

XeF,4 has sp®d? hybridisation with two
lone pair electrons, hence the geometry
is square planar.

NaBr

Br is oxidised by H.SO4 to Bro.
4and 3

It is Mn®* having four unpaired electrons
in the 3d level.

2_
co’

No oxidation forCO%“



87.

88.

89.

90.

91.

92.

93.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

9 x 10° years

4 moles - 2 moles - 1 mole
2 half lives = 2 x 4.5 x 10°
=9 x 10° years

208 MeV

Mass defect
= (143.881 + 89.947 + 1.009) — 235.06
=0.223 amu
Energy released = 0.223 x 931
= 208 MeV

=370

Molar mass of C4H100 = 74 g mol™
Heat required to raise the temperature
of 200 g of water by 5°C =m x s x At

=200 g x 1(cal g*) x 5 = 1kcal
0.2 g of 1-butanol liberates 1 kcal of
heat

O Enthalpy of combustion =1 x %
= 370 kcal mol™

AH = —370 keal mol™

dH = TdS + VdP

H=E+PV

dH = dE + PdV + VdP
=TdS — PdV + PdV + VdP
=TdS + VdP

11.3

HCIl = 0.01 N and NaOH = 0.01 N

Milliequivalence of NaOH left
=300.x 0.01 — 200 x 0.01
=1

1 .
OH]= —— gions/L
[OH] £00 9

=2x 102 gions/L
pOH=3-03=27
pH=113

0.01 M

[H] = vKaC

Given,

Ka;.Ci=Kaz. C,
1.8%x10°xCy;=1.8x10"x107°
C.=1072

m<iv<i<l

TTa i.n

For KCI, ma 2 x

745 ®

NaCl, ta 2 x

58.5 &

BaCly, ma 3 x

208.4 n

94. Ans:

Sol:

95. Ans:

Sol:

96." Ans:

Sol:

97. Ans:

Sol:

98. Ans:

Sol:

Urea, mma 1 x 1 (Iv)
60

Values follow the order, lll < IV <<l
729

(200 + ATp) — (0 — ATy) = 105
ATy + AT =5
m (kp + k) =5

5

2.37

i.e., i moles in 1000 g water
2.37

(or) 5 moles in 100 g water
2.37 x 10
OWt. of sucrose = > 342
2.37 x 10
=729
3

5M“ + 2MnOz — MO3 + Mn**

O.N X +7 +5 +2
n=2 n=5

Increase in O.N is by 2

Oxis 3

5

4Zn + NO3 + 10H"

~ 4Zn®"+ NHj + 3H.0

5 moles of HCI are required to reduce
half a mole of NaNOs.

1 1
k k
15 72
ky ko
k= AeEa/RT
kl Eal T,-T
—l = e R . e T1T2
kg
kl Eaz -1
_2 =e R e TlTZ
k2
Since Eal > Eaz
1 1
Kok
ki ko

Second order, half life = 2 days

100 0 A . 50
50 OB . 25
25 0B . 125

ty a =
%% a



99. Ans:

Sol:

100.Ans:

Sol:

101. Ans:

Sol:

102.Ans:

Sol:

103. Ans:

Sol:

104.Ans:

Sol:

105.Ans:

Sol:

106. Ans:

Sol:

ie,1-n=-1

n=2

Order is 2 and half lives are 2, 4 and 8
days.

AP

As,S3 is a negatively charged sol, which
is most effectively coagulated by a
positively charged ion with highest
charge.

Urea

Impurities in the form of electrolytes can
only be removed by electrodialysis.

a-6,b-4,c-1,d-2,e-3

[NiCly]* is sp® & paramagnetic
[Ni(CN)4]2’ is square planar and
diamagnetic. Chlorophyll contains Mg2+
Ziegler — Natta catalyst contains Ti**.
Deoxyhaemoglobin is nonplanar &
oxyhaemoglobin planar.

2.5x 10"
Stability constant is the same as
formation constant of the complex
ML4J2~
2+ o —\4
M(H20)a]™" (L")

equilibrium constant for the formation of
[ML4]* from the ions.

which is .the

56

Milli equivalence of H,SO, =10 x 1 =10
Milli equivalence.of NHz = 10

O WHt. of nitrogen = B 14
1000
% N = 10 x 14 x 100 —56
1000 x 0.25
NH; — NH2.HCI

The compound must contain carbon as
well as nitrogen for the formation of
NaCN in Lassaigne’s extract.

1, 4—diiodobutane

+ 2HI -
(0]

|CH2 - CH2 - CH2 - CH2| + H,O
1,4-diiodobutane

3,5

Hzc=CH—CH=CH—CH2—CH3

107. Ans:

Sol:

108.Ans:

Sol:

109. Ans:

Sol:

110. Ans:

Sol:

Hexa—1, 3—diene (conjugated diene)
CH, =C =CHg>
Propa-1, 2—diene (cumulative diene)

CHsC=C - CH;
CH3—C=C- CH,
sp®  sp sp”
t—butyl bromide

Tertiary alkyl halides undergo Sn1
reaction most readily.

I, land IlI
@
CHO
@ ®
| H—[—OH
CH,OH
®)
®)
©)
H
€) S
IM: D™ |7/ OH
CHs
7
(R)
)
CHs;
(1)
W: Ccl——H®)
CHz CH3
#)
R)

IV & V have s—configuration.

E — 3—ethyl -4 methyl hex—3-en—1—oic
acid

@ @

CH3™ CHa\  CHy ™~ CH3

/C—C

) @)
Since groups of highest priority are
oriented in the opposite direction, the

configuration is E.

6 5
CHz™ CH2\4 3/CH2_ CH3
/ =
CHs gHg—C:EOOH



111. Ans:  (CH3)sCD

Sol: (CH3)3CMgCI + D0 -
Cl
(CH3)3CD + Mg NN
oD

112. Ans: CHs3(CH>)2CH(Br)CH,CHj3
Sol:
(|:H2_CH3 (|:H2_ CHs3

CH3(CH5),CHBr + 2Na + CH(CH>),CH3

CH,—CH3
o B9 |

CH3(CH2),CH— (_le(C H2)>CH3

CH, CHjs

113 Ansi CH3~ CHo™ CH ™ CH;CHs
OH

Sol: Since compound B gave ' a derivative
with 2, 4—dinitrophenyl hydrazine,. it'is a
carbonyl compound. Since it does not
answer silver mirror test, it is a ketone.
The ketone does not contain a

T
CHs— C_group because it does not
answer haloform test. Hence compound

A must be a secondary alcohol.

cm—cm—$H—cw—cm[ﬁﬁq

OH
CH3_ CHZ_ i:_CHZ _CH3

0
114. Ans:  ByHe/H30"

Sol: Reduction of RCOOH to RCH>OH is
carried out with diborane or LiAlH4.

115. Ans:  N—methyl ethanamide
i
Sol:  CHs T~ C—NH—CHs oHMh .

N-methylethanamide
CH3 - CHy - NH - CH3
(2°amine)

116. Ans:

Sol:

117. Ans:

Sol:

118. Ans:

Sol:

119. Ans:

Sol;

120. Ans:

Sol:

In>10>1

CeHs — CH> — NH2 (Benzylamine) is most
basic among the given amines because
the lone pair on nitrogen is not involved in
resonance.

NH,

(p—toluidine) is more basic than

CHs
aniline because of the electron donating
nature of —CHs group.

Valium

Valium is a tranquilizer.

1-d,2-e,3-a,4-¢,5-b

Vitamin A — Xerophthalmia
Vitamin By, — Percicious anaemia
Vitamin C — Scurvy

Vitamin E — Sterility

Vitamin K — Haemorrhage

Nitroglycerine and nitrocellulose

Double base propellant consists of a
mixture of nitroglycerine and
nitrocellulose.

Antiseptic

Bithional is an antiseptic which is added
to good quality soaps.



