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ENGINEERING ENTRANCE EXAM.

SOLVED PAPER ST

Which of the following rays can be polarised?
(a) Water wave and sound wave

(b) Sound wave and radio wave

(¢) X-rays and water wave

(d) Light wave and X-ray

. Quantum nature can prove :

(a) interference {b) photoelectric effect
(¢) diffraction (d) polarisation

Which one has highest binding energy per
nucleon?
(a) Fe%6
(C} U235

(b) Li®
(d) Ca*0

. Huygen's wave theory can’t explain ;

(a) interference
(c) diffraction

(b) photoelectric effect
(d) all of these

. If the refractive index of a glass prism is

cot (A/2) and A is angle of prism, then angle of
minimum deviation is :

@ (g . A] ®) [27: . i;-J

n-A
(© [T)
If f is the frequency when mass m is attached to

a spring of spring constant k, then new
frequency for this arrangement, is :

3 k k
-Illllll--lﬂllll- .

(d) (- 24)

@ f/2_ (b) 2f
(@ f/2 (d) 2,/2f

What is equivalent capacitance of the
network ? Each capacitor has 1 uF capacitance :

Ll

(2) 5 (b) 2uF

© %pf’ () 3uF

10.

11,

12.

13,

+ The two capacitors C; and C, are charged to

potentials Y| and V, and then connected in
parallel. There will be no flow of energy , if :

(@) Y =Cy¥; ®) U=V
© ¢ =Cy (d) %:%
. Which is not the unit of electric field?
@ o ®) N2
@ ¥ @ =

If a body moves for 2 s with 15 m/s velocity
towards east and then moves with 5 m/s
velocity for 8 s towards north, then average
velocity is

(a) 5m/s b) 15 m/s
(c) 30m/s (d) 7.5 m/s
For monoatomic gas which is correct?
3 5
(a) CV =§R (b) Cp =§R
G
(€} Cp -Cy.=2R. .(d) E%:%

Which is correct relationship for diode?
(@r ! ;_f (b) s
7 =i
|
——

(c) 1 (d)z

v

In a properly biased transistor :

(a) both depletion layers are equally large

(b) both depletion layers are equally small

(c) emitter-base depletion layer is large but
base-collector depletion layer is small

(d) emitter-base depletion layer is small but
base-collector depletion layer is large
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14.

15.

16

17.

18.

19.

20.

21.

22.

A wire has resistance 20 Q. If its length is
increased three times its initial length, then
new resistance is :

(a) 40Q (b) BOQ

(c) 6002 (d) 1800

A circular coil of diameter d is rotated in
electric field such that electric flux is changed
from zero to maximum value ¢ then, electric
field is :

=9 2
(@) P (b) )
4d* 4¢
T 4 2
(© e (d) 3

Work done in rotating a bar magnet from 0 to
angle B1is :

(a) MH(1-cos8) (b) %(1—@59)

() %(cosﬁ—l) (d) MH (cosf-1)

If a convex lens of refractive index 1.44 is
dipped in liquid of refractive index 1.49, then it
behaves as :

(a) concave lens (b) convex lens

(c) mitror (d) none of these

If a source approaches and recedes from
observer with same velocity, the ratio of
frequencies (apparent) is 6 : 5, then velocity of
source is : (v, =330 m/s)

(a) 20m/s (b) 10 m/s

(c) 30 m/s (d) 33 m/s

If a boy swings in a circle so the minimum and
maximum height from ground is 3 m and 6 m,
then, its maximum velocity is :

(a) SVZnvs ) 2/5nVs

(©) 3/5m/s (dy 5v3m/s

If percentage decrease in radius of earth is 1%
without changing its mass, then percentage
change in acceleration due to gravity is :

(a) 2% decrease (b) 2% increase

(¢) 1% decrease (d) 1% increase

A black body radiates at two temperatures Ty
and T, such that Ty <T,. The frequency
corresponding to maximum intensity is :

(a) lessatTy

(b) more atTy

(c¢) equally in the two cases

(d) cannot say

If temperature is increased by 1 K at constant
volume, then work done on the gas is :

@ 3R () SR

(c) zero (d) 121{

23.

24,

25.

26.

27,

28.

29.

30.

31.

32.

Abody cools from 75°C to 70°C in time t;, from
70°C to 65°C in timet 5 and from 65°C to 60°C
in timets, then :

(a) tq >E'2;"t] (b) ty }t2>t3

(c) to >t =tg (d) [ >ty >t,

A gas is at 27°C. Its volume is doubled keeping
pressure constant, then final temperature is :
(a) 600°C (b) 327K

(e) 327°C (d) 273°C

If the volume of gas is changed from Y to V5
isothermally, then work done is :

% 1)
© R(Ty-T2 (@) R(V-W)n 12
Y n

If energy is supplied to a gas isochorically,
increase in internal energy is dU then :

(a) dQ =dU +dW (b) dQ =dU - dW

() dQ =dU (d) dQ =-dU

A nucleus £ X emits one o and 2p particles,
then final nucleus is :

(a) ¥ o ST e

(© ¥3-° @ Xz

The fringe width for red light is approximately
how many times that for violet light in Young’s
slit experiment?

(a) 2 times (b) 3 times

(c) Equal (d) 1/2 times

A person sees clearly at a distance of 100 cm,
then power of lens used to see object at 40 cm
15 :

(a) 3D (b) -3D

(c) -1.5D (d) +1.5D

The electric potential V is given as a function of
distance x (metre) by V =(5x% + 10x — 4)V.
Value of electric field at x =1mis :

(a) ~23V/m (b) 11V/m

(c) 6V/m (d) -20V/m

In an image convertor tube fluorescent
material is bombarded by :

(a) wisible radiation

(b) electron radiation

(¢) infrared radiation

(d) ultra violet radiation

A particle executes simple harmonic motion
with a frequency f. The frequency with which
its kinetic energy oscillates is :

(a) f/2 ) f

(0 2f (d) 4f
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A

33.

34.

35.

36.

37.

38.

39,

The work done by the centripetal force F when
the body completes one rotation around the
circle of radius R is :

(a) 2nRF (b) 2RF
(c) RF (d) zero

The unit mass having ¥=8i- 43 and
v=8i+ 43 in its angular momentum is :

(a) 64 unitin - k direction

(b) 64 unitin + k direction

(c) 64 unitin+ 3 direction

(d) 64 unit in + i direction

Which is nuclear fusion direction?

(a) Hydrogen to helium

(b) Uranium to krypton

(c) Hydrogen to water

(d) Neutron to proton

If an AC produces same heat as that produced
by a steady current of 4 A, then peak value of
current is :

(a) 4A (b) 156 A

() 5.6A (d) 141 A

In LCR circuit f= %’J Hz, V = 50 volt,

R=300Q, If L=1H and C=20uC, then
voltage across capacitor is :

(a) zero (b) 20V

(c) 30V (d) 50V

If two forces each of 2 N are inclined at 60°,
then resultant force is :

(@) 2N (b) 2/5N

(¢) 3/2N (d) 42N

A block of mass 10 kg is placed on a rough
horizontal surface whose coefficient of friction
is 0.5. If a horizontal force of 100 N is applied
on it, then acceleration of block will be :

(@) 10mvs? (b) 5mys?

(¢) 15nvs® (d) 0.5nys?

. The potential difference across an instrument

in an AC circuit of frequency f is V and the
current through it is [ such that
V = 5cos 2nft volt and I = 2sin 2nft amp. The
power dissipated in the instrument is :

(a) zero (b) 10W

() 5W (d) 25W

41.

42.

43.

45

46.

47.

If ratio of intensities of interfering waves is 16 :
9, then ratio of maximum to minimum intensity
is :

(a) 49:1 (b) 225:81

() 3:4 (d) 9:1

The power of a lens, a short sighted person uses
is -2 D, Find the maximum distance of an
object which he can see without spectacles :
(a) 25cm (b) 50 ecm

(c) 100 em (d 10cm

The first overtone frequency of a wave on
string of length 2 m is 250 Hz. Then, its velocity
is :

(a) 1000 m/s
(c) 500 m/s

(b) 25 m/s
(d) 10 m/s

. What is the current flowing in arm AB ?

8Q A 40

5 %
AMA

>
0V Q:: 8V
B
35 13
(a) —4'A ()] —7'1’&
5 7
f(.‘) :jA (d) ~§A

A projectile is fired making an angle 26 with
horizontal with velocity 4 m/s. At any instant it
makes an angle 6, then its velocity is :

(a) 4cosb

(b) 4(2cosB ~sech)

(c) 2(secH+ 4cosh)

(d) 4(secH + cosB)

If path difference becomes (2n - 1];—2“ then :

(a) white fringe is formed

(b) bright fringe is formed

() uniform illumination is obtained

(d) dark fringe is formed

If the intensity of fringe at wavelength L is K,
then its intensity at wavelength % /2 is :

(a) 52— ®) K
@ 2K

(¢) zero

. A positively charged particle moving with

velocity v enters a region of space having a
uniform magnetic field B, The particle will
experience the large deflecting force, when the
angle between v and B is :

(@) 0° (b) 45°

(c) 90° (d) 180°
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49. In a step-up transformer the tum ratio is 1 : 8.
A lead accumulator (emf = 6 V) is connected
across the primary coil of the transformer. The
voltage across the secondary coil is :

(a) 48V (b) 0.75V
(c) 14V (d) zero

50. The mass of a lift is 500 kg. When it ascends
with an acceleration of 2m/52, the tension in

the cable will be : (g =10 m/sz}

(a) 6000 N (b) 5000 N
(c) 4000 N (d) 1000 N

1. A water molecule can form maximum number
of H-bond which is equal to :

(@ 1 (b) 2
(€ 3 (@) 4
2. Bond angle in H0 is :
(a) 109°28' (b) 107°10
(c) 104.5° (d) 92°
3. Calamine is :
(a) ZnS (b) PbCO4
(c) ZnCO4 (d) MgCO54
4, Which is extremely stable ?
(a) NF3 (b) NClj
(c) NBr (d) NHj

5. CH,COC! does not react with :
(a) diethyl ether (b) phenol

(c) ethanol (d) aniline
6. In SO, hybridisation is :

(a) sp ®) sp°

(© dsp? ) sp*

7. Lowest melting point chloride is :
(a) LiCl (b) NaCl (c) KCl (d) CsCl

8. Half-life of a substance is 6 min. If its initial
amount is 32 g, then amount present after 18
min is:
(a) 4g (b) 8g (o) 16g (d 2g

9. If caleium acetate and calcium formate react,
then product formed is :
(a) acetaldehyde (b) acetic acid
(¢) formic acid (d) ethyl formate

10. Reduction with aluminium isopropoxide in
excess of isopropyl alcohol is called Meerwein
Pondorf Verley reduction (MPV). What will be
the firal product when cyclohex-2-enone is
selectively reduced in MPV reaction?
(a) Cyclohexanol (b) Cyclohex-2-enol
(c) Cyclohexanone (d) Benzene

11. If pH of a solution is 4, then H" is :
(a) 10* ) 10*
(© 107 (d 10710

12. When sodium nitrate is heated above 600°C,
then :
(a) only NaJO is formed
(b) only N, is formed
(¢) onlyO, is formed
(d) all are formed
13. Which of the following produces Cl, gas?
(a) NaCl+ HNO3; (b) MnO,+ HCl
(c) KMnO,4 + HCl (d) HCl+ HNOj3
14. Which is correctly arranged as increasing size?
(a) F<0<C<(Cl<Br
(b) C<O<F<(Cl<Br
(c) Cl<Br<F<C<O
(d) O<F<C<Cl<Br
15. NHj is absorbed by :
(a) ozone (b) CaO
(c) pyrargallol (d) CaCl,
16. 1.25 g NH; contains how many atoms?

(a) 10%3 () 2x10%
(c) 6x10' (d) 4x10%
17. Which of the following. has smallest bond
angle?
(a) Ethane (b) Ethene
(c) Ethyne (d) Ethanol
18. Chloroform in air is oxidised to :
(a) CCly (b) dichloromethane
(c) phosgene (d) oxygen

19. Gypsum is:
{a) CaSO4-2H,0

(b) Cas04 5 HO
() MgS0,4-2H0

(d) C‘USO 4
20. Which is not soluble in water?
(a) PbSO, (b) CdSO4
(c) Bi(SO4) (d) CuS04
21. Which of the following is colour red?
(a) CuO (b) CuF
(c) ZnF, (d) ZnCl,
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22, How many unpaired electrons are present in

[CY(NH3 )5]Bl’3 ?
(a) 1 (b) 2
(e 3 @ 4

23. 5+:°’2-02———>503AH=2x,
502‘1-1202 —-—-—)SO:;A.H:}’,

then heat of formation of SO 4 is :
(@ 2x-y (b) 2x +y

(© x+y (d) h;y

24, Reagent (catalyst) used in Friedel-Craft's
alkylation reaction is :

(a) AlCl4 (b) anhyd. AlCl4
() Na (d) He
25. Catalyst used in making H,SQ,4 in contact
Process 1s @
(a) V205 (b) Fezos
(c) Cl'203 (d) Cr03

26. When acetamide is reacted with NaOBr, then
product formed is :
(a) ethanamine (b) methanamine
(¢) methanamide (d) ethanenitrile
27. Isocyanide is prepared by :
(a) Friedel Craft's reaction
(b) Wurtz’s reaction
(¢) Williamson synthesis
(d) Carbylamine reaction

28. If rate of diffusion of CHy is twice than that of a
gas x, then its molecular mass is :
(a) f4g (b) 16¢g
(c) 32g (d) 8¢g
29. Which one is not Lewis acid?
(a) BeF, (b) SnCl,
(c) AlCl4 (d) BFj
30. Natural gas mainly consists of:
(a) methane (b) butane
(c) propane (d) ethane + octane

31. Phenol is treated with Zn to form:
(a) benzoic acid (b) benzyl alcohol

(c¢) benzene (d) benzoquinone
32. Which one is isoelectronic with CO?

(a) N3 (b) N3

(c) CN™ (d) NO

33. How much volume of 1M H;S0 is required to
neutralize 20 mL of 1M NaOH?
(a) 10 mL (b) 20 mL
() 5mL (d) 15mL

34. Fenton’s reagent is:

(a) SnCly+ HCl  (b) AgNOs + NH,OH
(c) CuSO4+NaOH (d) FeSO4+ HO,

35. Cu?" + Ag—> Cu+ Ag* oxidation half
reaction is :
(a) Cu®* = cu (b) Ag— Ag®
(© Cu-—>Cu? (d) all of these

36. C,H;o0 has how many isomeric alcohols?
(a) 1 (b} 2
(© 3 (d) 4
37. IUPAC name of CHy —C=C — HC—(CH3),
is:
(a) 4-methyl-2-pentyne
(b) 1,1-dimethyl-2-butyne
(c) 2-methyl-4-pentyne
(d) 4,4-dimethyl-2-butyne
38. Fehling test is given by:
(a) glucose (b) fructose
(c) sucrose (d) all of these
39, Number of isomeric primary amine of
molecular formula C 4By N is :
(a) 1 (b) 2
() 3 (d) 4
40. For reaction 3X + Y= X3Y AH =+ ve,
amount of X ;Y can be changed by:
(a) changing temperature
(b) changing pressure
(c) changing temperatuire, pressure,
(d) changing temperature, pressure, adding

catalyst
41, Which one is most ionic?
(a) POs (b) MnO,
() Mnx0y (d) P03
42. Which one gives I, on reaction with KI?
(a) AgyS04 (b) CuSO4
43. Colour of the solution when KI reacts with Bry
.
(a) blue (b) black
(c) red (d) no change
44. Pinely divided iron combines with CO to give:
(8) FE(C())S (b) FEz{CO)g
(c) Fe3(COx, (d) Fe(CO)q
45. Which of the following is pyramidal?
(a) PCly (b) co%
(©) SO, (d) NO3

46. Which of the following conducts electricity?
(a) Crystal NaCl (b) Diamond
(¢) Molten KBr (d) Sulphur
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47, Ratio of kinetic energy of hydrogen and helium
gas at 300 K is :
(a) 2:1 (b) 4:5
ey 101 d 1:2
48, Which of the
l

49, Oxidation state of  phosphorus in

pyrophosphoric acid is :
(@ +5 (b +3 (© +4 (@ +1

50. If the 75% of a first order reaction is complete
in 8 min, then time taken to decompose 50% of
its initial amount is :

1. If a#p and a?=5a —3,ﬁ2=5{3—3, then the
equation having a./p and B/« as its roots is :
(a) 3x%+19x+3=0
() 3x2-19x+3=0
(©) 3x%-19x-3=0
(d) x*-16x+1=0

2. fy=0x+ V14 x2)" then

)
|
|
|
|
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|
|
! 2
: (1+x2)-§x%+xj—xyis:
| (@) n’ ) -n?y
| () =¥ (@ 2x2y
| T ‘
" 3. If 1, logs (3 ~* + 2), logy (4:3° - 1) are in
i AP, then x equals :
0 (a) logs 4 (b) 1-logqg 4
() 1-logy3 (d) logs3
! 4. A problem in mathematics is given to three
| students A, B, C and their respective probability
: of solving the problem is 2 and % Probability
|
|
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|
(3

2’3
that the problem is solved, is :
3 1 2 1
(a) P (b) 3 (c) 3 (d) 3
5. The angle of elevation of a tower at a point
distant d metres from its base is 30° If the

tower is 20 m high, then the value of d is :
20

[a) 10-\[5 m (b) :1;3‘ m
(¢) 20V3m (d) 10m

6. |, m, n are the pth, gth and rth terms of a GP
and all positive, then
logl p 1
logm g 1
fog'®n? “rid
(a) 3 (b) 2
@ 1 (d) zero

equals :

(a) 2 min (b) 4 min
(¢) 12 min (d) 1 min
. oJl—epsdx
7. lim Y————"isequalto:
x =0 ﬁ X
(a) A (b) -1
(c) zero (d) does not exist

8. A triangle with vertices (4, 0), (-1, -1), (3, 5)
is:
(a) isosceles and right angled
(b) isosceles but not right angled
(¢) right angled but not isosceles
(d) neither right angled nor isosceles
9. cot™ {JEEEE) —tan”} (Jeosa )= X, then

sin x is equal to :
(@) tanz[%') (b) Cotz(%'\}
(c) tan o (d) cot (%]

10. A plane which passes through the point
(3, 2, 0) and the line skl s g S

1 g g oF
(a) x—-y+z=1 b) x+y+2=5
(¢) x+2y-2=1 (d) 2Zx-y+2=5
2

11. The solution of the equation i—yz- = 2% g :
X

-2
4
€

e—.’c‘x
(b) -T- +EX -5 d

2% o ex? + d(d) %e_zx +e+d

4]

bt =

=

o X
12. lim | X 2+ i is equal to :
xoall %+ x4+ 2

(a) e Mg T2 TRy 2 VO Ty e
13. The domain of sin ! [loga [%ﬂ is:
(a) [1, 9] (b) [-1, 91
(c) [-9,1] d [-9,-1]
14, The value of 2V/4 . 41/8. g1 wis:
(a) 1 (b) 2 (© 3/2 () 4
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JO |

15.

16.

17,

18.

19.

20,

21.
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22.

23.

Fifth term of a GP is 2, then the product of its 9
terms is :

(a) 256 (b) 512
(c) 1024 (d) none of these
10%:: & ]
In | sin x| dx is :
(a) 20 (b) 8
() 10 (d) 18
Iy =jm * tan""x dx, then lim nll,+1I,.4]is
0 n—y oo
equal to :
(a) % b 1
(¢) w ) (d) zero
Jn 2x (1 + 512n x]dxis.
% 1+ cosx
(a) EE () n?
4
(¢) zero (d) _rz_:
The period of the function
f(x):sin4 X+ cos Xxis:
(a) n (b) %
(c) 2n (d) none of these
IfxY =77, then%is :
1+ x 1-log x
@ 1+1log x ®) 1+ log x
] _logx
(¢) not defined (d)
. { + log X

The two curves x° —3xy +2=0 and
3x2y—y3 -2=0:

(a) cut at right angles

(b) touch each other

(¢) cutat an angle %

(d) cutat an angle %

The function f(x)=cot™
the interval :

(a) (1, =)

(b) (=1, ®)

(¢) (-, x)

(d) (0, »)

1 X + x increases in

The greatest value of

FoO =0+ DY2 —(x-1)"3 on[0, 1] s :
(a) 1 (b) 2

() 3 (d) 1/3

24, _[ _witnoyg equal to :

25.

26.

27.

28.

29.

x(x+)

(a) H log (x"

i

(c) log|— 3 +c
. (x" + J

(d) none of the above

The area bounded by the curve y =2x - x
and the straight line y = —x is given by :

2

9 s
(a) 554 unit
(b) %3 sq unit

(c) %—5— sq unit

(d) none of these

The differential equation of all non-vertical
lines in a plane is ;

2 2
(a}g-—=0 {b)i’.‘.:o
dx? dy
Sy dx _,
[CJ-&;—O (d)a—*-

Given two vectors i - j and 1+ 23 the unit

vector coplanar with the two vectors and
perpendicular to first is :

(@ + J'(“i?‘ ) —\%(21‘!5)
(© th-(i+k] (d) none of these

The vector 1 + x} + 3k is rotated through an
angle @ and doubled in magnitude, then it

becomes 41 + (4x - 2)} + Zﬁ. The value of x

187
(a) {— % z} ®) {13 2}
@ {2, 7)

© {5, 0}

A parallelopiped is formed by planes drawn
through the points (2, 3, 5)and (5, 9, 7) parallel
to the coordinate planes. The length of a
diagonal of the parallelopiped to piped is :

() 7 &. (b) V38
(c) 155 (d) none of these
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30. The equation of the plane containing the line

X=% _Y=% %N
l m n
a(x-x)+b(y-y)+tclz-5)=0 where :
(a) ax; + by} + € =0
(b) al+ bm+cn=0
5 Sl ot
I m n

(d) Ixy + my; +nzy =0

31. A and B play a game where each is asked to
select a number from 1 to 25. If the two numbers
match, both of them win a prize. The probability
that they will not win a prize in a single trial is :

1 24
@ 35 ® 35
2
(c) 5% (d) none of these

32. The equation of the directrix of the parabola
y2+4y+4x+2=0is:

(a) x=-1 {b)ix=1
3 3
(e x=—§ (d}x—‘—,2

33. LetT, denote the number of triangles which can
be formed using the vertices of a regular polygon
of n sides. If T, . — T, = 21, then n equals :

(a) 5 g -0) (c) 6 (d) 4

34. Inatriangle ABC, 2ca sin -il%ig is equal to:
(@) a®+b*-¢? ® ¢ +a®-b?
© B-E-a¢ () *--b

BT o
35, Forx R, lim | ——| isequalto:
x>0 l\X+2

(@er, ) &) (@ @e
36. The incentre of the ftriangle with vertices
@, ¥3), (0, 0)and (2, 0)is :

@ [1, 3’-?} ) [—i—%}
© (%—f] @ [ 1:}5]

37. If the vectors ;, b and ¢ from the sides BC, CA
and AB respectively, of a triangle ABC, then :

(a) a-bib-c+c:-b
() axb=bxc=c
(c) ;B)'J

~ -
(d) axa+

38. If o is an imaginary cube root of unity, then
1+ w- m2)7 equals :

(a) 128 w (b) -128 @
(¢) 128 0® (d) -128 @?
39. sinZ0= 4y 5 is true, if and only if :
(x+y)
(a) x+y#0 ) x=y,x20,y=0

© x=Y¥ (d x#0,y+0
40. The radius of the circle passing through the
2

2
foci of the ellipse 1;?)- + 19— =1 and having its

centre at (0, 3)is :

@4 ®3 ©@VZ @
41, If (w=1) is a cubic root of unity, then
1 1+4i+ 02 o
1 =i =1 ®? -1 equals :
- “l+o-i -1
(a) zero (b) 1
(c) i (d) o

42, Let f(@=4 and f'(2)=4.  Then
x f(2)-2f(x) .

xhinz s is given by :
(a) 2 (b) -2
() 4 (@ 3

43. Three straight lines 2x+11y-5=0,
24x+7y-20=0and 4x -3y -2=0:
(a) form a triangle
(b) are only concurrent
(c) are concurrent with on line bisecting the

angle between the other two

(d) none of the above

44. A straight line through the point (2, 2)
intersects the lines ~3x+y=0 and
V3x-y=0 at the points A and B. The
equation to the line AB, so that triangle OAB is
equilateral is :
(a) x-2=0 (b) y—-2=0
(¢) x+y~-4=0 (d) none of these

45, The greatest distance of the point P(10, 7)
from the circle x2 + y? — 4x — 2y — 20 = 0is:
(a) 10 (b) 15
() 5 (d) none of these
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46. The equation of the ellipse whose foci are

47.

(+ 2 0) and eccentricity 3 150

2 2 2 2

o L.
Bt  ©grage?

X2 y? o
(c) 16 +—-8~—1 (d) none of these

The equation of the chord joining two points
(x, 1) and (x5 yo) on the rectangular
hyperbola xy = is:
x\ 8 ¥

48. Let R be the resultant of P and Q and if

49.

% = g = %, the the angle between P and R is :
-1(11 =1 11
(a) cos ( 1 4} (b) cos ( 1 4}
s Sn
() '—3~ (d) o

Two bodies of different masses my and mj are
dropped from different heights hy and h,. The
ratio of the time taken by the two bodies to fall
through these distances is :

(a} X + X2 3’1 + yz = (a‘) hl :h2 {b} ﬁ : ‘JIK;
ORI (SN A (©) h#:h3 (d) hy:hy
X —Xg N X2 50. If var (x) = 8.25 var (y) = 33,96 and
7 ey G cov (x,y)=10.2 , then the correlation
N+ Ya o coefficient is :
@) X s oy (a) 0.89 (b) -0.98
=Yz X-—X3 (e) 0.61 (d) -0.16
” NSWERS
m PHYSICS
1. (d) 2. () 3. (a) 4, (b) 5. (d) 6. (b) 7. (d) 8. (b) 9. (b) 10. (a)
11, (b) 12. (a) 13. (d) 14, (d) 15. (d) 16. (a) 17, (a) 18. (c) 19. (d) 20. (b)
21. (a) 22. (¢) 23. (a) 24. (¢ 25. () 26 () 27. (c) 28. (a) 29, (d) 30. (d)
31. (b) 32.(c) 33.() 34 (b) 35 (a) 36.(c) 37.(d) 38 (b) 39.(b) 40. (a)
41, () 42.(b) 43, (c) 44.(b) 45 (b) 46. (d) 47. (c) 48 (c) 49. (d) 50. (a)
mp CHEMISTRY
1L.¢) 2@ 3¢ 4@ 5@® 6@ 7.6 8@ 9 (@ 10 (b
11, (¢) 12. (d) 13.(b) 14. (b) 15 (d) 16. (b) 17. (c) 18 (¢) 19. () 20. (a)
21. (@) 22. () 23.(a) 24 (b) 25 (a) 26.(b) 27.(d) 28 (a) 29.(b) 30. (a)
31. () 32.(¢) 33 (8 34 () 35 (b) 36, (d) 37.(a) 38 (a) 39. (d) 40. (c)
41. (d) 42. (b) 43. (b) 44, (a) 45. (a) 46. (c) 47.(c) 48 (b) 49. (a) 50. (b)
L 3 MATHEMATICS
1. {b) 2. ta) 3. (b) 4. (a) 5. {c) 6. (d) 7. (d) 8. (a) 9. (a) 10. (a)
11. (b) 12. (@) 13. (a) 14. (b) 15. (b) 16. (a) 17. (b) 18. (b) 19. (b) 20. (d)
21, @) 22 (c) 28. (oY~ 24 (2)°°25. (@) 26, (a) 27. (@) 2B. (a). 29. (&) 30. (b)
31. (b) 32. (dy 33. (by 34. (h) 35. {c) 36. (d) 37. () 38 (d 39. () 40. (a)
41, (a) 42. (c) 43. (c) 44. (b) 45. (b) 46. (b) 47. (a) 48. (b) 49, (b) 50. ()
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HINTS @9 SOLUTIONS

W piysics

1. Key Idea : Only transverse waves can be 5. Key Idea : sin(90° - 0) = cos 8
polarised. The refractive index (u) of a prism of angle A&,
Light waves and X-rays are transverse, hence and minimum deviation 8, is given by

the vibrations of the electric vector must occur
in a plane perpendicular to the direction of
propagation of light and hence, give rise (o
polarised light.
Note : Longitudinal waves cannot be polarised.
2. According to quantum theory light travels in
small bundles or packets of energy known as
photons. The energy of photon in such case is
hv, where h is Planck’s constant and v the
frequency of light. The intensity of light
depends on the number of these photons.

Einstein explained the phenomenon of Given. G
photoelectric effect on the basic of Planck's Z 2
quantum theory. 0 (A+8,)
Note : Interference, diffraction and polatisation cotﬁ=_—-2_—
2 sin(A/ 2)

proved the wave nature of light.

3. Key Idea : Binding energy per nucleon measures
the stability of nucleus.
In order to compare the stability of the nuclei of

. (A+8,)
cosA/2 S5 s
sinA/2 sin(A/2)

different atoms, binding energy per nucleon is - - A 48 A+ 8y
determined. Higher the binding energy per 2= 2
nucleon more stable is the nucleus. The curve

; R e Ao A By
has almost a flat maximum roughly from .. sin) 90° 5 52 sin 57
A = 50to A = 80 corresponding to an averge BE
per nucleon of about 8.5 MeV. = 90° — % L 4 +25m

The nuclei having mass number between 50
and 80 are most stable. Iron (Fesﬁj(A =56)
having BE per nucleon of about 8.8 MeV is most

= 180°-A=A+ 8,
== 8, =180°-2A=n-24
6. Key Idea : The system executes SHM.

stable.
The frequency of oscillation of spring mass
ww system is given by
m 55 X
% Fe . _-1_ f__;i
g =2 \m
< For the given arrangement
k'=k +ko=k+k=2
Mass number (A} 1 §eh ; ,k .
Hence, frequency of oscillation is
4, Light shows dual character at times it behaves 1 &
as a wave and at times as particle. While '=—2— =
interference, diffraction show the wave nature
of light, particle nature is supported by = f:__.il_ 2k _ J2f
n N m

photoelectric effect.
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2

7

10.

The given circuit can be rearranged as follows,
it consists of three capacitors connected in
parallel, hence equivalent resistance of the
combination isC'=Cy + Cy + C3

1uF

S

1n
|
A 1

) s

1uF

Given,C'=1+1+1=3uF
When a conductor of capacitance C is charged,
it acquires a potential

g

C

When connected in parallel, equivalent
capacitance of combination is

(G Cl + C2
Also, energy flow [E =l2C’V2} will not take

place, if potential across capacitors is same.

. The electric field (E) intensity is given by

dv
E=-
Its unit is V/m.
Also, F =gE
=h E:E
q
¢ . N
Hence, unit of E is c
Also E= W
qx
it J
Hence unit is
C-m
. Displacement
Key Idea : Average velocity = 5, e e
Let body move along AB, then BC.
c
40m
A B

30m

Distance travelled in 2s.
§ =15%x2=30m

11,

12.

13.

Distance travelled in 8s
S;=5x8=40m

. Displacement AC = /(30)% + (40)?

= /900 + 1600 = /2500
=50 m
displacement
time taken
50

e

Key Idea : Monoatomic gas has three
translational degrees of freedom.

Hence average velocity =

Specific heat at constant volume (Cy)= %R

and specific heat at constant pressure (Cp )

cp=(%+1]ﬁ
For monoatomic gas f =3
Cy=SRE =(§+1)R=§R
i R 2
From Mayor’s formula
Gy —CunR
b 3
—2-R‘—2"R—R
p o2 S
“ i e

When for a p-n junction diode when p-type is
connected to positive of battery and n -type to
negative then the diode is forward biased, and
a constant current flows.

pn

I

o

Hence, correct variation is shown by graph (a).

When a transistor is properly biased emitter
base junction is forward biased so the size of
depletion layer becomes small due to which
majority becomes small due to which majority
carriers move from emitter to base. The
collector-base junction is reverse biased, due to
which the collecter-base depletion layer
becomes large.

P in pt
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constant, hence,

Hence, focal length (f;) of lens becomes

e e e e . - an s en s e e e e e e e e e e e e > e e e e e e e o> e o
m JCECE (Engineering) Solved Paper 2006
14. Key Idea : When length is increased volume When lens is dipped in liquid, its focal length is
remians same and specific resistance constant, aNg
The resistance of a wire of length lis given by L G
{ ; .
R=p (3 Given, g =1.44, ;m =1.49
K
When wire is stretched, volume remains g = ng <]

V = Al= constant .11 1 1 13
Multiply and divide E(z2 (i) by [, we get il Gng — 1)(_15{; & J
R= %ﬁ negative. Hence lens behaves like a concave
N2 lens.
Ra_ (I_l’.} Note : If focal length was positive it will behave
R, |4 like 2 corvex lens, when infinite it behaves like a
Given L= % plane transparent plate.
2 a5 \2 18. From Doppler’s effect, the perceived frequency
2 S - (T{} = when source approaches observer is
A .
n’=n[ 2 ] (@)
= Ry =20x9=180Q V-V
15. From Gauss’s theorem When source recedes the observer
IEnds=¢ n":n{?rvv—) vk}
where E is electric field intensity, s the surface 8
area, ¢ the flux. L From Egs. (i) and (ii), we get
; 42 nd? vy,
Given, s=m= n[ﬁ} 2 7 AT e W
where r is radius and d the diameter. 6 _330+vs
nd? 5 330-v,
¢=E X = 1980 ~ 6v, = 1650 + 5v;
4 = 11v, = 1980 — 1650 = 330
= 5 =0 yoastl . 50 m/s
nd Su

19. Key Idea : Maximum velocity at lowest point is
/5 times maximum velocity at highest point.

Diameter AB of circle is 3m

16. Key Idea : Work done W = 1d
Work done in rotating a magnet is given by

]
W=\| 1d0

L’ Therefore, radius r = % m
where 1 is torque and d6 angular charge y
Kiics o= MESin® velocity at A(v) = /5g7

W:ngHsianB

= w=Mngsinede
=8 W = MH(1 — cos 0]
o W = MH[1 - cos 8+ cos 0]
= W = MH[1 - cos d]
17. Key Idea : Focal length of a lens depends upon Brond

the refractive index of material of lens and the
radius of curvature of its surfaces.
From lens formula

joa(h2)

Given, g =10 n/s?, r=%m

v=\‘5x10x—3=5~@m"s
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20. The acceleration due to gravity g is given by

21.

22,

23.

24,

=l sel)

where G is gravitational constant, M the mass, R
the radius of earth.

Taking log on both sides, we get
log g =logG + logM — 2logR
Differentiating, we get

ég =0+ 0~ "ZA‘R‘
g R
Given, 2] =-1%
R
%f; = - 2(~1%) = 2% increase

From Wein's displacement law

I = constant vkt
where J,, corresponds to maximum
wavelength, T is absolute temperature.
Also, v =nh (1)

where v is velocity, n the frequency, A the
wavelength.

From Egs. (i) and (ii), we get

v
5 T = constant

Given Ty <T5, hence frequency corresponding
to maximum intensity is less at Tj.

Work done on a gas is given by
W = PAV
where P is pressure, AV the change in volume.
Given AV = 0, therefore
W=Px0=0
From Newton’s law of cooling

dH (6 +86;
?r'"K( 3 9“]

6 + 6y

where 8 is temperature of surrounding, 3

the temperature of body.

Hence,t4 >ty >1y.

Key Idea : Since pressure is constant, gas obeys
Charle’s law.

From Charle’s law

%{ = constant

where V is volume, T the temperature.
B 1nh
U T

25.

26.

27.

28.

GivenTj =27°C =300 K, V, = 2|
2%x300=T,

=5 Ty =600 K

In centigrade T = 600 — 273 =327°C,

Key Idea : Ideal gas equation is

PV =RT
Work done in isothermal process is
_f¥
W= j i pdv
From ideal gas law PV =RT
_(Y(RTY g (Y &V
w ‘fvl[ V)dV~RT Ivl 7
V.
= W=RTh (-2]
Y

Key Idea : In isochoric process, volume is
constant.

Work done = PAV,

where P is pressure, AV the change in volume,
For an isochoric process AV = 0,

Therefore dW =PdV=0

From first law of thermodynamics
dQ =dU + dw

where dW =0

: dQ =dU

Key Idea : B-particles are fast moving electrons.

When o-particle is emitted by an atom, its
atomic number decreases by 2 and mass
number by 4.

2X 23 ToM

When p-particle is emitted, the atomic number
increases by 1, while mass number remains
unchanged, therefore

A-4y, 28 A-4
z2-oM ——" ;Y

The fringe width (W )is given by
D
W~

where ). is wavelength, d the distance between
coherent sources, D the distance between
source and screen.

Wr _Ar

Wy hy
A (red light) is 6400-7900 A,
Ay (violet light) is 4000-4500 A
2 WR = 2WV

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



JCECE (Engineering) Solved Paper 2006

29.

30.

31.

32.
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33.

1

Key Idea : Power = m&m
From lens formula

a1l

§ e T,
Given, y=-100 cm, u =-40cm

Lobod oisad

£~ 100 -40
=% i L + 1

£~ 100 ' 40
3 1_-1425_15

F U100 = 10
Hence, power of lens is

100 _ T
P= 'He?n—)—looxloﬂ =151

Key Idea : E= —%
Electric field E is given by

E=-%

WY ol

Given, V=>5x%+10x -4

dv

E= B =10x + 10

Atx=1,E=-(10x1+10)=~20V/m
The bombardment of fluorescent material with
electron radiation cause fluorescence in image
convertor tube,
For a particle executing SHM the displacement
equation is given by

y = asin ot = asin 2nft.

o 0
kinetic energy KE= FmMve =5 mL F| J
where % = 2r facos 2n ft

KE = % m{(2nfa)® cos® 2nft}
KE oc (1 + cos 4nft)

cos4nft changes periodically with frequency

2f.

Key Idea : Work done

(W) = Force(F) x displacement (d)

For a body rotating in circular motion,

centripetal force is directed towards the centre

of the circle when body completes one rotation,

its displacement is zero, hence

Work done = force x displacement
W=Fx0=0

34. Key Idea : Angular momentum 1= m{? x 13)

For a body of mass m rotating with velocity v in
a circle of radius r, the angular momentum is
given by

= - =
L=m(r + v)
Forunitmass m=1

lL§~(81 4J)x(81+4_])

k
.
|L|=|8
|8
{

b W
© o=

IT|=10-0)-j0-0)+k@2+32)

= lfl=64f<unit.

35. Hydrogen bomb is also known as nuclear
fusion bomb based upon the fusion of heavy
hydrogen nuclei since fusion takes place under
the extreme conditions of high pressure and
high temperature, a fission bomb must be used
as igniter of a fusion bomb.

36, The peak value of current (Io)is given by

Iy =20l
where I is known as root mean square value
of current,

Given, Tmg =4 A

- Ip=v2x4=56A
37. Far an LCR circuit

the impedance (Z)is given by

Z= R2 [XL—XC)

where X =ol =2nfL
1 1
and Xc—va-E—-ﬁf—c'

Given, f = %‘3 Hz, R = 300Q, L =1H,
C =20pC =20 x10°°C.

(300) +

{
5, Z=__
2n><~EEx1~-———- .
n

2ﬁx§£- %20 x107°
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0 |
0 Z =1/90,000 + (100 — 500)2 Hen;ﬁ, phase difference between V and I is |
| Z =/90,000 + 16,0000 = 500Q =5 |
| Hence, current in circuit is given b |
" 'S Vet g y szIcos¢=V]’cos—;—=0 |
L= —Z-' =——=01A
i 500 Note : The given circuit is a wattless circuit, |
0 Voltage across capacitor is, because average power dissipated is zero. |
0 Vo =ikg = :Tp:ff 3 ____530_1_“_ 41. Key Idea : Intensity «(amplitude)?. |
] 2n x 2= x 20 x107° We know that |
n
| 6 I =ka* |
0.1 x10
: =100 %20 where ais amplitude and I the intensity :
| = Ve=50V. Inay _ (@1 + @) 0
0 38. The resultant force is given by Imin (@ - ap)* |
| R=&2+BE+ZABCOSB Gi L 16 a:f |
[ Given, A=2N, B =2N, 0= 60° i L9 2 !
b : 2
| R =22+ 2% + 2% 2 x 2 cos 60° 5 aq _4 !
: = R=.16+4 nr R :
= R =+20 5 Imax_(4+3]2_72_49
: =  R=25N Imin  (4-3% 1 1 :
| 39. Force that produces acceleration is 42. Key ldea : Image is formed at focus. |
0 S, L We know that |
| fs S S focal le;gth(m) !
I g '
0 v Given P=-2D ]
0 mg .. Focal length = ~% =-0.5m |
| F'=F -uR |
; = = F =-50cm
0 Given, F =100 N, ' : |
" F=pR =0.5%10 %10 I?:nce’ maanﬂtltm dnstancelof an object, which I
can se
' F'=100 - 50 =50 N an see without spectacles is 50 cm. |
| Also, acceleration = fn? = —fg = 5my/s? |
0 |
0 40. Key Idea : Average power dissipated depends on I
" phase difference between voltage and current. 0
" Average power dissipated in an AC circuit is 0
given by.
: P = VI cos ¢ :
| ;?f:' Z Ic:es voltage, [ the current, ¢ the phase 43. ghe first overtone of a wave on string is given 0
¥
| Given, V = 5cos 2nft ek |
| Using sin(90° + ) = cos 6 A |
i we have ghere 4 is wavelength, v the velocity and n the |
0 § o 7 equency. |
" V = 5sin| 2nft + E] Given, 2 =  (in first overtone) I
v
| and I = 2sin 2nft | |
| =  v=nl=250x2=500 mvs. !
0 |
0 |
0 |
0 |
0 |
0 |
0 |
0 |
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46. Key Idea : Path difference is odd multiple of

44. Key Idea : As per Kirchhoff's law ZiR =V

.
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Let i, iy be current in the two loops of the
given circuit then

Applying Kirchhoff’s law to loop 1, we get

@R =V)

8i; + 2@ +ig)=10

= 1011 g 212 =10
= 5iy +ip=5 )

Applying Kirchhoff's law to loop 2, we get
4ip+ 2@ +iy)=8

= 6ip+ 2l =8
= i +3iy=4 .. (i)
From Egs. (i) and (i}, we get

11 15

b =gz Ai=1g8

Hence current flowing is arm AB is
i1 +1 .—_1_.];..;. ]'_Szg.é:l%‘ﬂ\
1772774714 14 7
45. Key Idea : Horizontal component of velocity
remnains same.
Let v be the velocity, when projected with angle
0, then equating the horizontal velocities in
both the cases, we get
vsin28

- —

0 ucos2t A
yeos@=1ucos20
ucos2B
- ey
cos B
where secB= =5
cos 6

v=ucos20sec
Using  cos20= 2cos® 8 - 1, we get
Given, u=4m/s, we get

V= 4(2.':053 9-1)sech

= v = 4(2cos 8 — sec8)

A

"2_ .
Given path difference = (2n - 1}223
which is an odd multiple of ?ﬁ

Hence, destructive interference takes place and
dark fringe is formed.

47. Key Idea : Resultant intensity is given by

Ig =h + Iy + 2LjI5 cos ¢
Resultant intensity due to two waves of
intensities f, I is given by

IR =[1 + 12+ Z\I‘I]_IQ COS¢
when path difference is A, ¢ = 2

when path difference is }2- b=
Iy, =T4i+ 21 cos 2n

IR] =4I=K
Ig, =I+1+2lcosm
IR2 =0

48. Key Idea : Maximum force is experienced when
angle between v and B is 90°.
Force experienced by a particle of change g,
travelling with velocity v in magnetic field B is
given by

F =qvBsin 8
where 0is angle between v and B
F,, =qvBsin 90° = qvB

49. Key Idea : Lead accumulator battery is a DC
power supply source.
Transformer is based on the principle of mutual
induction and works on AC power supply since
lead accumulator is a DC source of supply,
hence voltage across secondary is zero.

50. The resultant acceleration (a) is provided by
resultant of tension (') and weight (mg).

Therefore,
\r
1§ 1"
.
T ~mg=ma
= T=mlg+a

Given m = 500 kg, g =10 m/sz, a=2m/s

T =500 (10 + 2)
= T = 6000 N
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(O Chemistry

1. A water molecule can form maximum four

Acetyl chloride does not react direct with

hydrogen bonds which is clear from the given
structure

phenol. Firstly phenol reacts with alkali to form
sodium phenoxide which reacts with acetyl

H H chloride to give phenyl acetate.
\O/ H ONa
E*—H- bond é +Na,COy — @ +H,0
H
| Na COCHj
H
‘ r-H— bond
O H_? +CH,COCl— +NaCl
/""H ; H
Hah e o i+—H-bond 6. S (excited state) =
H o) s 3s 3p 3d
H_ i
7
6]
~H form o bonds to  Excluded from hybridisation

2, The H—O—H bond angle in water is 104°28/,

in accordance with the VSEPR prediction of
slightly less than tetrahedral due to the
presence of lone pairs of electrons on oxygen
atom. Thus the orbitals used for bonding by O
are close to sp° hybrids.

3. ZnCOj is known as calamine. It is an important

ore of zinc, It is also called smitsonite in the
USA.

4. Nitrogen form trihalides of the formula NXj.

Among halides of nitrogen, NF; is extremely
stable due to strong N—F bond in NF;. Small
size of both nitrogen and fluorine atom causes
strongness of N—F bond. NCly is explosive
yellow oil. NBry and NI3 are unstable
compound and known only as ammonia
complex e.q., NBr; - 6NH3.

oxygen atoms  and form n bonds to O-atoms

It has two bonds and one lone pair The S—0)
double bond arise from pn — dn bonding due to
lateral overlap of p-orbitals of oxygen with
d-orbitals of sulphur. The bond between S and
O results from sp® hybridization in S-atom.

0.

4
:§9119.5°
%

. Alkali metal halides have high melting point.

The melting points of alkali metal chloride
decreases from NaCl to CsCl. (except Li),

LiCl  NaCl KGl.  RbCL . CsCl

833K 1081K  1043K 990K 918K

So, NaCl has highest melting point and CsCl
has lowest melting point.

8. 1,2 =6 min
| znct No =328
5. C,HOC,Hs + CH;3 CCl = Total time = 18 min
diethyl ether 1 g1 n
C,HCl + CH3CO0C 5Hs Ny~ [2
NH, n_TOtal time_l_q_s
{J\ " Half-life = 6
, Q | +C1C0CH3—-@-NHCOCH3 N (1)
s + HCl 32713
aniline N 1
CH4CO OC,H: —> B3
ethanol 32
CH4COOC yHs + HCI N =43
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CH,[Co0 olocH
5 CHAcoo>Ca * O JOCH

calcium acetate l ,  calcium formate

2CH4CHO + 2CaCOs

acetaldehyde
O (fH
oy a//’
10. { {l MBS H
N N
cyclohex-2-enone cyclohex 2-enol
11. pH=4
[H"]=107PH
=107*

12. On heating NaNO 5 above 600°C Na 0, O, and
N, all is obtained as:

800°C
4N8.N03 w——— 2N32c) + 502 e 2N2
13, Scheele discovered chlorine by oxidising
hydrochloric acid with manganese dioxide
4HCl + MnO, — 2Clp + MnCl; + 2H0

14. Atomic radius decreases in period from left to
right and increase in a group from top to
bottom. So, the correct answer is:

C<0O<F<Cl<Br
15. CaCl, absorbs ammonia gas to form an addition
compound CaCl, - SNHj.
CaCl, + 8NH3 — CaCl,-8NHjy
16. No. of atoms = No. of gram molecular weight
% 6.02 x10%% x atomicity

No. of atoms in 1.25 g of NHg

1.25 29
= —-ﬁ— % 6,02 %10 x4

=2.2x10%

17. The bond length of
Ethane C—C is 1.54 sp° —sp3
Ethene C—C is 1.34 sp* - sp®
Ethyne C=C is 1.20 sp — sp
Ethanol C—O is 1.42 sp° —sp

So, the smallest bond angle is of ethyne.

18. Chloroform when exposed to air and sunlight,
oxidised to phosgene, a highly poisonous
substance.

CHC5 + 0, —228% 5 COCl, + HCl

phosgene

19. Gypsum is hydrated calcium sulphate.
CaSO4 2H2()
Gypsum when heated strongly loses whole of
its water of hydration. 1t does not set like
plaster of Paris and so, gypsum is said to be
dead burnt.

20. PbSO, is a white solid, insoluble in water.
CdSO, is soluble in water and exists as
3CdSO4-8H,0
Bi»(SO4); is a colourless, hygroscopic
substance give white precipitate of basic
sulphate with water.

CuSO,4-5H,0 is a blue crystalline substance,
soluble in water.

21. Most of the cuprous compounds are usually
colourless and diamagnetic as Sd orbital is
completely filled (Cu?* — 3d'%)-Cuz0 is

exception and red in colour,
22, [Cr(NH;3)s]Bry
Suppose oxidation state of Cr is x, then.
x+(Bx0+(-1x3)=0
x-3=0
Xx=+3
24Cr = 152,25 2p5,3523p63d5, 45"
crdt =152 252 2p8, 352 3p03d°
3¢

e b oel

So, three unpaired electrons are present in

[CY{NHa ]SIBT:} =
23. Given:
S+%02 — 503 An = 2x .(i)
SOZ+1§02 L5 S04 ALY ... (§)

Heat of formation of SO can be calculated by
reversing the Eq. (i) and then adding the Eqgs.
(i) and (iii).

SO3 —p SOz‘F%OQ_-’y .(liij
Now, by adding the Eqgs. (i) and (ii)
S+ 20, —» 503+ 2x )
$03 —> S03+30,-y .G
S+0, —» SOg+(2x—y)  ..(iD

So, heat of formation of SO, is 2x - .
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24, Friedel-Craft’s reaction: In this reaction
alkyl group is introduced in the benzene ring in
presence of anhy. AlCl3

25. Even at 400-500°C the rate of reaction is very
low. Therefore, to increase the reaction
velocity a suitable catalyst is used. Now a days
most of the sulphuric acid plants use V,Og as a

catalyst.
CH,

@ P o o K TR + HCl

26. When acetamide is treated with NaBr or
Bry/NaOH, Hofmann degradation reaction
takes place and a primary amine is obtained as:
CH4;CONH; + NaOBr ot Bry/NaOH —

CHBNHZ + 2NaBr + NB}{COg o HZO

methyl amine
or
methanamine

27

Isocyanides are prepared by -carbylamine
reaction. In this treated with chloroform, and
NaOH or KOH to give isocyanide. (unpleasant
smelling compound)

primary

amine

R—NC + 3H,0 + 3KCl

isocyanide

28. Ifrx =r then rcm =2
Mgy, =12+4=16

My =2
We know that,
TeHy _ M,
rx MCH4
Z_ M,
r V16
2_My
2 = 16
_M,
=1
or My =64

29, Lewis acids are the compounds having a
tendency to accept a pair of electron.e.g.,
BFy, AlCl;, BeF,, etc.S0,SnCly is nota Lewis
acid.

80. Natural gas mainly consists of CH, (methane)

31. Phenol when treated with Zn powder, benzene
is obtained as :

+Zn — + Zn0O

phenaol benzene

32. Isoelectronic species are the species having
same number of electrons.

Number of electrons inCO =6+ 8 =14
Number of electrons in N; =14 +1 =15

Number of electrons in N3 =14 ~1=13
Number of electrons inCN™ =6+ 7 +1=14

Number of electrons in NO =7 + 8 =15

So,CN™ and CO are isoelectronic species,
33. Firstly molarity is converted into normality as

Molarity x mol. wt. = Normality xEq. wt.

For HgSOq_
1x98 =N x49
98
Ne ;Ig- =5
For NaOH,
IM=1N
Now from normality equation
HyS0 4 = NaOH
N =Noly
2xY =1x20
20

11 =-?=10 mL of HySO 4

34. A solution of Hy0, with Fe*" (Ferrous) salt is
known as Fenton's reagent. (FeSO 4 + H;05)
35.

Reduction

+£ 0 EJ +1

Cu®** + Ag ——> Cu + Ag'
L .

Oxidation
So, oxidation half reaction is Ag —> Ag"

36. C4H; 0 form total seven isomers (four alcohol)
+ three ether)
(1) CH3CH.CH,CH,OH
(2) CHz——'«IT. H—CH,~—CHj

OH
HsC
3) >CH——CH20H
HaC
HaC
4 H3C>C —OH
H,C
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37. IUPAC name
1 % 3 4 S
4-methyl -2-pentyne
38. Glucose reduces Fehling solution to give red
ppt. of Cu0 as:
ﬁZHO

(CHOH);4 + 2Cu(OH), + NaOH ——

Fehling
H-OH solution

COONa

Cu0 +(CHOH); + 3HO
red ppt. H,OH

Fructose and sucrose does not respond to
Fehling solution.
39, Number of primary amines formed from
C4HyN is four:
as
(1) CH;CH,CHCHoNH,
(2) CHS——C'H—-—CHZ—-CHS

NH,

HaC
3) >CH——CH2NH2
HaC
HaC
(4) H3I3>C——NH2
HiC

40. Given
3X + Y= X3Y -Q cal

According to Le-Chatelier principle amount of
X4Y can be changed by changing temperature
because reaction is endothermic and it can be
changed by changing in pressure because
number of moles of reactant and products are
different. But can never change by adding
catalyst because the above example is (a)

reversible reaction,

41. According to Fajan's rule compounds having
large charge on cation are more covalent or
least electrovalent. So, compounds having low
charge on cation will be more electrovalent or

ionic.

+4 +7
MnO4 Mn-O7
+5 +3
P05 P03

So, P05 will be most ionic.

42, CuSO 4 reacts with KI to give I as :
2CuS0O, + 4KI — 2Cul+ K804 +1p

43. Bromine liberates iodine from KI solution
because of its oxidising property. Colour of
jodine is grey black so, black colour is obtained.
2KI+ Br, —> 2KBr + I, (Black or grey)

44. Finely divided iron combines with CO to give
FC(CO)S

45. Shape of PCl3 is pyramidal. In case of PClg,
three bond pair and one pair electrons is
present. Its hybridisation is sp°. Its geometry
should be tetrahedral but actually it is
pyramidal due to the presence of lone pair
of electron.

46. Solid NaCl contains immobile ions. Diamond
and sulphur are non ionic substances. Molten
KBr contains free ions. So, it conducts

electricity.
47. KE:%nRT
KE n KEoclv—
M
Kn, _Mye _2_1
Kge My, 2 1

KEH-z :KEHev:-lll
48. Energy is highest in the outermost shell

n=2,1=1,=2p
n=3,1=2=3d
n=3,l=1=3p
n=2,1=0=2s
According to aufbau’s principle 3d has highest
energy
49. Pyrophosphoric acid is
+1 x =2
H4P07

(+1 x4)+ 2x + (-2x7)=0
+4+2x-14=0
2x=14-4
2x =10
x=+5

50. First order kinetic equation is :

2.303 a
k= 7 log PRy

i t*2'303 1% a
=% CE-n

According to question

g 2303, 100
==% “100-75
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3

_ 2303, 100
==F %=
2.30

S:T_ 1034

8

And
_ 2303, = 100
=% "87100-50

_ 2.303
s 3 log 2

t

By dividing Eq. (ii) by Eq. (i), we get

S Mathematico}

v}

wsofAl)

¢ _‘.;k‘log2
8 2’i03x21032
t_log2
8 2log2
L
8 2
2t =8

8 .
t—§—4mm

1. We have,u2=5a -3

= a?-5a+3=0
~ HSi\crl_?s
s
Similarly, g% = 58 - 3
- ﬁ_StJﬁ
=g
Since, a*p
5548, 0 5=
T S
= H5—v'ri§
SFmng
and B=5+2ﬁ§
q2+E2=50+26=19
4
and aB:%(25-13)=3

Thus, the equation having % and P its roots

is

x2~x(5+£)+g~g=0

B a
2 2
= xz-x( +'-p~]+1=0
afy
= 3x%-19x + 3=0

2. Wehave, y = (x + \)Il + X2

2
LEt —31—:)’2- = yz
and % =Y

(1)

On differentiating Eq. (i), we get

%:n(x+\)1+x2)”“l [1+

_n (x + 1+ x2)
1+ x?

x2+IJ

= y«f 1+ xZ) = n2y2
Again differentiating, we get
21y3 A+ x*)+ 204 = 2n?yy,
On dividing by 2y;, we get
Y2 @+ x¥) + 2y =n’y

d% oy o W £
= E?[l+x)+xa¥—ny

M R i
. 1, logs V'BI T logs (4-3% —1)are in AP

~2loga(3 ™% + 2% =1+ logs(4:3* - 1)
logs(3' ™ + 2)=logs 3+ logz (4-3% 1)
logs(3' ~* + 2)=1log; [3(4-3° - 1)]
3l-X4a- 3083 —1)
3.3%+2=12.3 -3
Let 3¥ =t
3
F+2:12f-‘3

3+2t=12t%-3t
12t2 -5t -3=0
(2t% -9t + 4t -3)=0
3t (4t -3N+1@t-3)=0
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! r:-l,§ = irésinzx_ I | sin x| |
! 3 gt x>0 2x x=20 X |
' 31 = - '
0 4 ik fFxin Ism x| |

— =logs ( ) logs 3-1logs 4
: Now, f(0 + 0)= lim 152.0% 0(0 ;i’)—l !

= x=1-logy 4 h—0 + :
| 1 . sinh
0 'S P(El)zl p(Fg):land P(Ey)=% =h1i“o L !
| P(E; UE; UE3)=1-P(E) P(Ep) P(E3) k I
I e w0 j 1 Da-Y) and f0-0)= lim [SRCE=D]_ s '
: 1 2 § 3 ' . The limit of function does not exist. :
0 S 8. AB=y(4+ 1)+ (©@+1P =426 |

Note : |f the eyents £;,E, and E; are

= = : = \)J 24 (5+1) =452
' independent, then E; E, and E, are also BC G+ ]] +(5+ )2 |
| independent. t4— 3}2 +(0-5°% =26 |
| 5. In A ABC, i 0
' G 00 = 2 |
0 an =35 |
[ i 1.2 "
Ja d
| 3 |
I / ,
B C{3.5)
: 20 (a1, 34) :
| 30° i So, in isosceles triangles side AB = CA |
| A d For right angled triangle |
| -~ d=20V3m BC? = AB? + AC? I
: 6. Let the first term and common ratio of a GP be So, here BC =+/52 = BC? = 52 :
A and R respectively. JBER -
o 26)% + (\/26) = 52
| I= ARP~ = log I=log A+ (p-Dlog R s _ |
| g1 Dlog R So, given vertices is right angled and also is "
0 m=ARI"" = logm=log A+ (q-1)log isosceles triangle. |
\ n=AR" 1= logn=1log A+(r-1)logR 9, ot (m)—tan“ (m):x '
Now, 3 1 -1
| tan —tan"" (yecosa)=Xx |
| s iy T \ ;
ogm g 1
: logn r 1 b Tel e —,Jeos a :
I logA+(p-1logR p 1 = tan i —1__7265_-;:;( !
| =llogA+(g-1)logR g 1}=0 —yh :
log A+ (r-1)logR r 1 11-cosa _
| —— = tan J_._—_ |
| J1~cos2x 2+Jcosa "
o T 2x 1 —cos o
! (s pR = tanx=2 COS o |
| 11 J‘-— (1 -2sin x) 2‘} = |
= i o

[ 5o J2x = oot x =FN=— [
| |
' |
| |
' |
' |
| |
| |
| |
| |
| |
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sin X = —————
1+cosa

/
1a(1—25in2%)

2
1+ 2cos 5 1

: o
= sm Xx = tan2 5

10. Key Idea : If a plane contains a line, then the
normal to the plane is perpendicular to the line.
Any plane passing through (3, 2, 0)is

ax-3)+b(y-2)+c(z-0)=0 s 0L
It passes through (3, 6, 4)

O.a+4b+4c=0 w:{113

Normal to plane (i) is perpendicular to given
line
L a+5b+4¢c=0 (i)
On solving Egs. (i) and (ii), we get

(. ght St

I = 1
So, a=k b=-kc=k
Putting the value of @, b, ¢ in Eq. (i), we get

x-y+z=1

Note : In any line of a plane it has only one
direction cosines and direction ratios may be
more than one,

2
11, -(L'Z:e_h
dx?
On integrating, we get
—2X
%Ze—z bi
Again integrating, we get
2
y=—4——+cx+d
4x+1 |
12. lim [1+—§i—f——- = lim @+ o)/
x—w| X“+x+2| x>«
wherea:——;icj-—l-—
X5+ x+2
4+—1;
.:__.__.__.l—‘._—ioasx——)m
( 1 2)
X1+ —=—+—
G
4+l
and a x = 1—"'—:2—“)433.1(400
1+=+—
X x2

Given limit = e*

13. Key Idea : The domain of sin™* x is[-1, 1].

flx)=sin~! (\ loga [%D exists, if

-1<logy (3:;-) <1

=% i S%SBI
= 1< x £9= domain is [1, 9].
14, 2174 . 4/8 g6

3 o0 3 ThiEa 4 )
JodtEtiet e @ Tt e E )
1 b
1_{1 s
2t F 52 —|2+2|
A - o
15. ot =2 wuakl)

Let a be the first term and r be the common

ratio, then according to the given condition.

Since, axarxar® xar® xar® xar®

xar® xar’ xar®
=a’r® = (ar*)? = 2° = 512
16. Key Idea : The period of |sin x|is m.
J‘;U“ | sin x| dx

=10“;/2 sin xdx+j:/2 sin xde’

=10[- cos x]g”?‘ +[— cos x17% 2

=10[1+1]1=10%x2=20
Alternative Solution :

¥
Isin x|
aaas W 2n Gr A0k
¥
.. Required area
=10 I; sin x dx

=10~ cos x]§j =—10 (cos n — cos 0) = 20

b GED GED GED GEP GED GND GED GHD GND GED GED GER G GER GID GID GED I GID GIb D b b D GIb D GD GD Gb Gb Gb Gb Gb Gb GF GF G» G G G G
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' - TS o
i et
l __‘?_- -— o
' -a-b oD o o
' -_- -— o
' -— S o
' 17‘ I -a-b o T o
ol -
4 o x/4 R
: +2 L} tan"x (1 3
e + tan? x 1
| I : 1
O = JCE
' x sec? = '
; - - ngineerin
| 5 J’Qf ndt w " = '
| => heret = 25 “ '
T4l =tan x flx o
| f n+2=__1-' = (sin? x)=sin® x + cos* S '
' - U s : X =+ Cosz x}z Cos" X .0 '
m : | .
' = lj[m“’x n+1n+2] 1-__(Sin2 p 251n2xc z '
| 713k n i 1 xr i '
| g n+1 = lim % ; '
] 18. Ke n—m s . 2 L__‘ﬁs_"’fi‘] '
yldea:!n n[1+l =1 =.__:_3_ 1 2 J
l : ; s : B it 4 cos 4x |
| en function L . '
' : If i e is pen'odic with '
| Let ,if F(x)isa = = '
n od f( |
[ =" 2x ( d functi - X)"__ | m '
; 1+ sin x i o :
' = 1 —-——J‘) i ot 2. '
+ cos? x = i :
[ 5 o fugt &= '
' o - ~.Period of O '
| cos x the peri f(x)=sin* s '
riod of sin? A :
I &5 4t 2 - Requir e : 29 '
| =0 _[ T I"_S_‘n‘x T 20. xV ed period is z v o i '
=0+ 4 T X Si +mzﬂ o :
' . sin x i y 2 '
. 1 Taki
| (3 00 + cos? x e e '
l L o - e oth sides, we '
2 x
| = TI=4{" ¢ x an odd functi y ymgx:xgﬂ '
| I m—x) sm (n - ction = (log x +1) = 5 '
| = 1 =( 1+ cos® (x D 0 F' x '
= _'—"—'—‘- i - : n . |
I o[F=Rsinx x) g = '
| =% ] 1+ cos? x dx = BWLL A, s '
[ iy { TSR sinx dy (+tlogx: 2 '
0 x - i |
' 1+ cos (__— c '
' X = dj 11 L X)z ) '
' . = o U D '
| = 2=4n|" Iolx sin x 21. Key Idea il '
| p m I > _sinx + cos?x dx 350 betw: it '
ut  co T+ e = G w i i3
l = S X = s x " 3 rhe '
P ’ i e curves is
' I Smxﬂhnxﬁ:dt . : e +2=0 e curve. the |
| =2n f =—dt i - | '
: iffi I .
| ‘E <0 to x, werentiatin b w '
+t ; | g E
l =X i t get 4 @ : '
: _ e o 713
le 3 : (ii) with
| =2n [ta_n_1 =2 (&ZJ = x? e '
| - tan‘l 6 T —_12 '
| = 2*:[4 ] -] ¥ (dﬂ z '
o n = : :
| 5 =n? Sine J,cz My = i '
' - 2 ] '
He s y
' nce, the twu2~ - '
' curves cut at righ '
:- ght angles. :
-Gl G T T o '
- D T o '
- e T o '
-G G T o '
- oD T o '
- TG T o '
- e T o '
- e T o '
- D T o '
- D T o '
- d
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22. Key Idea : A function is said to be increasing, if
f'(x)> 0and it said be decreasing if f'(x) < 0.

Given, fx)=cot™ x + x

= f‘(x):—-—l-i+1
1+x

2
= —-“——5, clearly, f'(x)> 0 for all x.
1+x

S0, f(x)increases in (~w, «w).
23. We have,
FOO)m e d) 2 =Y

4 i 1 e 1
g (x + 1)¥3 (x—l}?ﬁ}

:u~n”34x+nwa
3(x2 -1 1}2/3

Clearly, f'(x) does not exists at x =11 for

maxima or minima, put
f'(x)=0, then (x - 1)%¥3 = (x + 1)¥3

=5 x=0

Clearly, f'(x)#0 for any other value of

x €[0, 1]. The value of f(x)at x =0is 2.
Hence, the greatest value of f(x)is 2.

Note : If any function has no critical point in the
given interval [a, b], then we check the maximum

value of x = a, b.

24, letl = ——dx
x(x"+1)
Putting x"+1=t
= nx"ldx=dt
1 dt
s s
1 1 1
“n [‘rﬁ‘f)df
_ll t_;l_).;_
“n' % g

25. Required area = '{03(.)’1 ~ ¥q) dx

:f;(zx - x%)— (~x) dx

26.

27.

28

9 ;
= 5 8Q unit

The general equation of all non-vertical lines in
aplaneisax + hy =1, where h # 0

On differentiating w.r.t x, we get

a+h % =0
Again differentiating, we get
dzy
h=—% =
2
= il =0
dxz

The required vector is along the vector
ax@xB)=@ B)a-@ aa

=-A-P-2d +2)

=-3i-3j
Hence, required vector are given by
-31-3))

We have, 2['1‘ + x} - 3!::9

=[4i + (4x—-2)} + 2it§
=  4(x?+10)=20+ (4x - 2

= 3x%2-4x-4=0
2
= x-—2,~§
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29. The length of the edges are given by
g=5~2=3
b=9-3=6
and c=7-58=2
So, length of the diagonal = /9 + 36 + 4=7

30. Key Idea : If a plane contains a line, then the
DR’s of a normal to the plane is perpendicular to
the line.

If the given plane contains the given line, then
normal to the plane, must be perpendicular to
the line and the condition for the same is

al+ bm+ cn=0.

31. The number of ways in which either player can
choose a number from 1 to 25 is 25, so the total
number of ways a choosing numbers is
25 x 25 = 625. So the probability that they will
not win a prize in a single trial

T
— IR 25
32. The equation of parabola is
- oy e |
(y+2=-4 (x 2)
i
Shifting the origin {% ~ 2}, the equation of
parabola becomes Y?=-4Xx
where X=x~%,Y:y+ 2
An equation of its directrix is X =1.
:.Required directrix, x = %

33. Key Idea : For making a triangle, we needs a
three vertices of a triangle.
= Tn e Tl"t =2
= Bt - 10, =31 (T, ="C3)
=L 40y - TE, =21 = "Cy=21
= LA e ("2" D9
= n®-n-42=0
n=7

34. Wehave, A+C =n—Band

A-B+C _= 5
2 & )
. s fmen)
5 2ca51n(2 BJ~
pliilos g
2cacosB=2caC e ~—~b~--a2 ¢ & —p?

2¢ca

36

37.

38.

e
2
Key Idea : If triangle is an equilateral, then
orthocentre, incentre and centroid will be same.

Let A (1, +/3), B (0, 0),C (2, 0) be the given

5

points.
a:BL
=2~ 07 +(0-0)* =2
b=CA
=J(z—1)2+(0,\/§)2=2
c=AB

=JO-17+©-V3P=2
Triangle is equilateral.

. Incentre is the same as centroid of the
triangle.

- Incentre is (
X

1+0+2 ﬁ+o+o}

>y > =3 -
XxXC=CXxXa

4

Similarly, axb=bxec=cxa

Key Idea : The cubic roots of unity are 1, o, w?

and1+ o+ °=0.
We have, (1 + © - 02) =(-0® - ©*Y
=(=2Y @*Y
=- 128
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39. Key Idea : sin® @ is lies between O to 1.

We know that sin? 6> 1
4"0’-—521 = 439'2(x+y)2
(x+)
= (x—y)250

= x=-y=0

=y=x and x#0,y=0
40. We have, a? =16

and 9=bz=a2(l—e2)

= 9=16(1-¢%

e=—

4
Thus, the foci are (+ /7, 0).
The radius of required circle

= w.j(s/r'}_ 0P+
=70

=4
41. Applying R; — R; + R4, we obtain
1-i o*+o w? -1
p-i -1 e?-1=0

’—e‘ Rbkw-1 =4

©* @*+@=-1 which Ry and R, become

identical.
43, By SEUC f2) - 27(x)
" x>2 X-2
_ i 2@ 2@+ Y@ -2/)
x—=2 x -2
= tim X-2/@ _, yp F)-F
x—»2 x-2 x»3 X=2
= f(2) - 2f(2)
=4-2x4 =-4

43, For the two lines 24x+ 7y -20=0 and
4x — 3y — 2= 0, the angle bisects are given by
24:c+’?_y—20:t 4x -3y -2

25 5
Taking positive sign, we get
2x+11y-5=0

. The given three lines are concurrent with on
line bisecting the angle between the other two.

44. 3x + y = 0 makes an angle of 120° with OX
and /3x - y = 0 makes an angle 60° with OX,
So, the required lineis y - 2=0
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45.

46.

47.

48,

Key Idea : If a point is outside the circle, then
the greatest distance is equal to the length of
diameter and lowest distance between the circle
and a point,

Since, $; =102 + 72~ 4 x10 -2x7 - 20 > 0.

So, P lies outside the circle. Join P with the
centre C (2, 1) of the given circle. Suppose PG
cuts the circle at A and B, then PB is the greatest
distance of P from the circle,

B C(2,1)/A

Now, PC =+(10-2%+ (7 -1)%=10
BC=J4+1+20=5
PB=PC +CB

=10+ 5 =15

2 2
Let the ellipse be % - %2- =1,
a

It is given that e = % and ae = 2

Therefore, a = 4
Now, b? = a® 1-é?)
b? =12
X2 y?
Thus, the required ellipse is TR
The mid point of the chord s

[—xl—;l, ﬂ%&} The equation of the chord

in terms of its mid pointis T = S.
J’lﬁ&) (51 + Xy
or X ( 3 ) + ¥ ; 3 )

:2(?‘1 + XY (Nt Y2
2 2

LS

=1

xQy + ya)+ g + x2)=0xq + x2) (1 +y2)

_i_-y. X =1
Xp+Xy yitya
We have,
P g R _
kel G (say)
=5 P3O =7k R=5)

R2=pP24+ Q2+ 2PQ cos 0

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



..
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

J

JCECE (Engineering) Solved Paper 2006

49.

2532 = 932 + 4932 + 42)2 cos 0

=
= ~33=42cos b
g=_11
— cos Y= -14
G L
= 6 = cos [ 14

Key Idea : Time taken by the body to fall
through the height hy Is

Let t; and t, be the time taken by the two
bodies to fall through the heights iy and hy
respectively, then

1 1
hy =§£f123ﬂdh2:“281’§

2hy [2R,
Ellfz-‘-Ji\E—: -E—-

=P t1:t2=~ﬁg:ﬁ—2

50. Key Idea : If the variance of x and y is var (x)

and var(y) and covariance of x and y is
cov (x, y), then the correlation coefficient is

» cov (x, ¥)

% = arco-var ()
We know,
WY .. Yyl = 10.2
Vo Jvar (x)-var (y)  4/(8.25)- (33.96)
- 102
T 1674
= 0.61

Note : If two variables are independent, then
correlation coefficient is zero.
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