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Today’s Mathiitians Tomorrow'sll Tians: mM
Solutions of AIEEE 2004 Paper AT

PHYSICS&CHEMISTRY SOLUTIONS

1. From Newton's formula
he F QD
A(Av, | AZ) %Q

0 Dimensions of
n= dimensionsof force Q
dimension®f areax dimension®f velocity— gradient %
_[MLT]
L1 TY \
2. As given in question, retardation (negative accelera%

O a=kx

[ML™T™

where Kk is a proportionality constant

- =
Tk
o %
&
O vg=kx B.'v:%H %
dx 0 dtO

O v dv = kx dx

Integrating, we get @

v = tmioe
QL 2

initial —

-K.E —}mkxz
2

nce, loss in kinetic energy x2
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3. Second law of motion gives
1 .
s=ut+=gt
u 29 @
1 . _
or h=0+§gt (- u=0) @
h
T=
. %%E %Q

At t=I sec,
3

s="m
. 9

4. (AxB)=(BxA) @ (given)
0 (Axé)é
(Ax B)=0 |- (BxA)=-(AxB)
in@

0
| =
0 %e L:1A1=A20,1B|=B%0|
0 5 =0orm
5. We know in ce that range of projectile is same for complementary angles é.earfdr
(90° - e).%
0 & T, = 2u Zine

_ 2usin@0” -6) _2ucosh

.
? 9 9
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and

Therefore, T, T,

0

6. For a particle moving in a circle with constant angulag s
the circle and the acceleration vector always points tow@ centre of the circle or is alwg
dic

_ u®sin26
g

R

_ 2usin® 9 2uco¥

g g

_2u?(2sin6 cosH)

2

g

_ 2u*(sin26)

2

g

2R

g
T,T,0R

radius of the circle. Since, tangential vector is per

to the circle.

vector will be perpendicular to the acceleration ve%@@

7.  Third equation of motion gives

0

0

vZ = # + 2as

s u?

where a = retardation of body in both %@s

ox

ocity vector is always tafpgent to

r to radial vector, therefore,
in No case acceleration vector is

(since v = 0)

ys alonc

elocity
tangent

0
o =80 m
8. The force y machine gun on man's hand in firing a bullet = change in momentum per
second o t or rate of change of momentum
N -H40 Ha200 = 48 N
11000
T e exerted by man on machine gun = 144 N

ce, number of bullets fired %=3
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9. On releasing, the motion of the system will be according to the figure.

mg-T=ma ... 0]
and T-mg=ma ... (i)
On solving;
a=gi— M Eg ........ (iii) al '
m, +m,

Here,
m, =5 kg, m = 4.8 kg, g = 9.8 mfs %Q

0 a=P~%8Hog Q
[(b+4.8
=%x9.8 %5
9.8
=0.2 m/$ @

10. Mass per unit length %&
4
e %

The centre of mass of hanging part:

Hence, work done in pulling the chai
W = mgh %

=12x1

11. Let the mass of block be %
Frictional ferce in rest position

g

@ 2x10

O = =2kg
o 10
12. Work don N lacing the particle
% W=FEFf
< =(5i +3j +2K).(2i - j)
= 5x2+3x(-1) + 2x0
=10-3
=71
1 he constant acceleration of body of mass m is a.

om equation of motion
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v, =0+ af
0 a=a (i)
1:l
At an instant t, the velocity v of the body @
v=0+at @
: ©

Therefore, instantaneous power @
P=Fv
= mav (- F=ma @Q

t t
_myit \
t Q)
14. When a force of constant magnitude acts on velocit rticle perpendicularly, then the

change in the kinetic energy of particle. Hence, k ergy remains constant.
15. In free space, neither acceleration due to gravi

angular momentum will not change.

of man i.e.
Sk

The moment of '%f solid sphere A about its diameter
2 .
é§§;>u=EMR2 ..... (i)

O
Similarly @ent of inertia of hollow sphere (spherical shell) B about its diameter

2 §
< L — (ii)

ar from egs. (i) and (i), I< I,
ravitational force exerted on satellite at a height x is

18.
_ GM.m
(R+x)°

G
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rnal torque act on the rotating soli¢l sphere

16. Man will catch the ball if the horizontal cot aent of velocity becomes equal to the constamt speed

a c o°
a
17. Let same mass outer radii of solid sphere and hollow sphere are M and R regpectivel
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where M = mass of earth
Since, gravitational force provides the necessary centripetal force, so,

GM,m _ my

(R+x)? (R+x)

GMm _ @

: RN ©
o _ . g= M.

0 =mv; 59 0 @

Me
(R+Xx) R?

_|[Bgr? O (é%;%
0 Vo = R+X)E %
_Ogr 0" <:i>
_%R+x)% %&

19. Time period of satellite

where R + h = orbital radius of satellite,

M = mass of earth
Thus, time period does not depend on s of satellite.
20. Gravitational potential energy of body, 's surface

(-h=R)

where mass of earth
= mass of body
5 = radius of earth

0 Gain in ial energy = U U

%9 __GM,m ) GMm[]
2R R O

S O

_GM,m N GM,m
2R R

GM_m

= e

2R
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_gR’m H: =M
~ 2R 0 RO

21. The necessary centripetal force required for a planet to move round the su —®latio
exerted on it @

Now, T=—=2mRx
2 n-1
=21 R™*R
GM,
(n+1)/2
:ZT[ R 1/2
)

D T |:| R(n+1)/2

22. Work done in stretching the wire = p@%}(&rergy stored

1
= E x stress Stf&% me

ball falling into a viscous fluid
Rv

where = radius of ball
5 = velocity of ball
and \ n = coefficient of viscosity

O @@ FOR and FOv
Or in wardsyyetarding force is proportional to both R and v.
pressure inside the soap bubble is inversely proportional to radius of soap b

e a bigger bubble. Thus, if these two bubbles are connected by a tube, air will flg

time period of simple pendulum in air

1
=—mgR

nal force

Libble i.¢

eing the radius of bubble. It follows that pressure inside a smaller bubble is greater than

w from

r bubble to bigger bubble and the bigger bubble grows at the expense of the smaller one.
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T:tozsz%é ...... (1)
[, being the length of simple pendulum, In water, effective weight of bob
w' = weight of bob in air - upthrust @

U PVQer = mg-m'g=pVg-p'Vg=(p-p')Vg
where p = density of bobp’ = density of water @

Thus, —

26. Time period of spri
k, being tlke V@wnstam of spring.
For first S"ki
m -
S 0

F ond spring

t,=2m :: E ...................... (ii)
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The effective force constant in their series combination is

_ _kik,

k, +k,
O Time period of combination
S /Ern(k1+k2)g @
0 kik; 0O
_amrk) (
kik,
From equations (i) and (ii), we obtain @Q

O T2

Q
. 22 4Pm(k, +k,) @)
ki ks, O@ E)
O t2+15=T2 [fr ion (iii)]
27. In simple harmonic motion when a particievisdisplaced to a position from its mean positi

its kinetic energy gets converted into ial energy and vice-versa. Hence, total ene
particle remains constant or the total en@%imple harmonic motion does not depend on dis

; 9
28. As given @

y=10"° si 20><+E§ ............. (i
Comparing it with
+kx+@ (i)
we find w = 100 ra = 20 per metre
O v —=@=5m/s
20
29. Initial angul ity of particle s, and at any instant t, angular velocityus~

Therefore splacement x, the resultant acceleration
@ f=(-)x ()

Q
e F=m2-?)x . (i)

F 0 coswt (given)
eq. (i) mwj-w)xOcost e (iii)
W, equation of simple harmonic motion

DN, then
rgy of a
placemel
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Xx=Asnt+e (iv)
att=0;x=A

0 A = A sin(0+9)
2 QO

Ox=Asinfbt+H=Acotat e, (v@
S

O 20
Hence, from equations (jii) and (v), we finally get @

m(w; —w?) A coswt [ cost Q
1 Z

U Al
30. For amplitude of oscillation and energy to be maximumgJfr yg¥ force must be equ
initial frequency and this is only possible in case of reso .

In resonance state, = w,

31. Mayer's formula is >
C.- G, =R @
and =Ce @
Cy

Therefore, using above two relations, we @

For a mole of diatoﬁ: c
D = R :§ R
(79H-1 2

When thege ofes are mixed, then heat required to raise the temperaf@résto 1
\ 3_.5
=°R+=-R=4R
oy o2
Hence,NQr @iie mole, heat required is
AR _oR
2
C, = 2R
3
Ror g y=2
y-1 2

bl to the
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32. From Stefan's law

0 EOrPT (- A=Tr?) @
E _rT @

1 —
H E, T, @
E __ RT %Q
or E, (2R)*x(2T)*

.2 N
or E, 4R>x16T* %
0 =2 =64 %
E, \
33. In thermodynamic system, entropy and internal ener e functions.
34. There will be no change in number of moles if the vessels ag joined by valve. Therefore, from gas
equation <
PV = nRT
- RV BV, P+ o RVTERMT PV, +V,)
RT, RT, RT = T
0 T= P(V1+V2)T1T2 @
(PlVlTZ + P2V2T1) %
Now, according to Boyle's law (pre =“constant)
I:)lvl + PZVZQ * V2)
_(RY, SRy,
Hence, T=
(P AN

2
35. Initial momentum of surfa&i

where ¢ = velocit (constant).
Since, the surf S perfectly reflecting so, the same momentum will be reflected complefely
Final momen

\ E :
@@ P=s (negative value)
0 Change igomentum

E E 2E

Ap=p;-p=-———=——

cC C c

momentum transferred to the surface is
, 2E
Ap'=|Ap I=?
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36. Let the temperature of common inner slab (surfacef®e T
Rate of heat flow

_2KA(T-T)

r @

H
¥

4 =RE _KAT-T)
° Oto

: S
0 2KA(T-T)) _ KA (T,-T)
4x X @

0 T-T,=2T,-2T

0 722LtT i@
: 9%

Hence, heat flow from composite slab is @

b= KA, -T) @
X
KA 2T. A
ZTDZ_‘@(TZ_-E) .............. (“)

Accordingly,

Hence

and

—h

0
3
37. For total mté®ection from glass-air interface, critical angle C must be less than gngle of

incidence. \
e, % C<i

or S C < 4% (- Oi =45°)
B n:_iD C=sin* 1H
sinC Q
sin‘lalBMSO
nQ
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0 1 sinaw A

n A u c

n> 1 N
J sin45’ . L 4504/5,"

- QO
H 1/+/2) @

B
O n>2 Q
38. A plano-convex lens behaves as a concave mirror if its one surface ( s silvered. [The ray

refracted from plane surface are reflected from curved surface and a; ct from plang surface

Therefore, in this lens two refractions and one reflection occur. Le | length of silveled lens
. 11,1, 1
Is f. Ff f f

: 8

where, f = focal length of lens before silvering

f = focal length of spherical mirror g%

g 12,2
F f R (- R=2f)
1 1 1
= -1 -
o deeafie
Here, R,=®, R, =30cm
0
O
0
0
Hence, from equati
2
+
60 30
-6
\ 60
F =10 cm
Agal nghat, size of object = size of image
v_ |
m=——=—
u O
v
—-=-1 0 V= -u
u
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Thus, from lens formula

O

Y

u=-20cm

Hence, to get a real image, object must be placed at a distance 20
39.

he left side ¢

The particular angle of incidence for which reflected light is totally

for reflection fr
to glass, is called the angle of polarisatiopin (Brewster's law). %
Accordingly, n = tan pi
0 i = tan' (n) @%
where n = refractive index of glass.
For possible interference maxima on the screen, the

dsinB =nA

Given : d = slit - width = 2
0 2\ sinB = nA
0

The maximum value o§in® is 1, hencen=2
Thus, equation (i) must be satisfied by 5/

number of possible interference maxim

In vacuum,g, =1 z%
,k/a§z3§£;;>
4/ %

40.

2sin@=n

alues i.e. - 2, -1, 0, 1, 2. Hence, the m

41.
In medium,e=4

So, refractive index p=

Wavelength

and wave velocity,

Hence, it is cl

when the W is
Let the s a‘-

Q

42. conductors B and C have same charge as . The electric force betweq

_ 1 ¢
41, 2

e distance between them.
ird uncharged conductor A is brought in contact with B, the charge on each con

Oa t0s

0a =0 = >

f lens.
bm air

aximum

hanged

n them

ductor.
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_0+q_g

2 2

Again when uncharged conductor A is brought in contact with C, then charge on e Q
+
QA:QC:qAZqC <zi
_(a/2)+q @
2
%Q

-3

4

Hence, electric force acting between B and C is

F= 1 quC
a1,

__1 (@/?2(3a/4
4T, r?
q
r2

|

1

B—
TE,

olw
=
OO

_%F
8

43. Let a particle of charge q having velocity
becomes 2v, the closest distance

will b
The law of conservation of energy inetic energy of particle = electric potential
between them at closest distance oach

v = ®E é%

1
)
0
1
2
(i)
mv?
o ééSS:blm@wz_kQQ
\ 2 r
S

Q

2
@’

approeaches Q upto a closest distance r and if the

or

0] E( =condant = 7

and

Dividing equation tion (ii),
kQq
r

i.r
4 r
rs=—

4

dy state, equating the sum of x-components of force to zero i.e.
Foo + Foa COs 48+ F_ cos48=10

44 S

nductor

2 velocity

energy
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g 1 (QE, 1 (99, 1,1 (Qq  1_, ; FoopFes e
ame, & dre, (W2a)2 N2 4T, (J2a/2)? V2 or a f}Q“:rCD
2 2 oL ’
O ! Q—2+ 1 Q_ZIL—Z%qxi:O a %
41, a 41, 28° V2 @ V2 o, @
Q AL QD
0 Q+——-+2q=0 Q T

%Q
0 2J2+Q+Q-4q=0 @
0 49=(2v/2+1)0Q Q

0 g=(2v2 +1)%

45. The full cycle of alternating current consists of two half cycle half, current is posifive and

for second half, current is negative. Therefore, for an a.c. net value of current avg¢rage ou
to zero. While for the half cycle, the value of currerty nt at different points. Henge, the

alternating current cannot be measured by D.C. ammete
46. The equivalent of the given circuit can be found a

.V _ _
47. Let R and R be the two gssistances.
So, S%Q (in series)
1 .
and %Jf— (in parallel)
:i 1 RZ
0 p= iR
O R +R,
Accordin P
@ R,R
R,+R, =nE—1-2
IR
F obe lessRk, =R, =R
2
or="R
2R
4R? = nR 0 n=4
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. . . 1
48. Since, voltage remains same in parallel, ts,E

. O
U et H- r=2
i, plL/A; O AQ
%Q
D l_l —I_ZX rl (,, A —_ 2)
i, I, M, SAFT
: i _3,ref %%
i, 4 80 %
Hence, 1 . \@
i, 3
49. Metre bridge is an arrangement which works on Wheﬁ@ principle so, the balancing
is Q
R_L %
T W
wherel, = 100 -I, @
1st case:R = X, S =Y,l, = 20 cm,
I, = 100 - 20 = 80 cm @
X _ 20 % .
0 VY 8o (O (1)
IInd case: Let the position of null ‘m IS obtained at a distahtem same end.
0 R:4x,s:Y,|1:|,|2:1($§\1\9
4X
O >SS . (i)
Therefore, from e@ﬁg (i) and (ii)
SN
@ \ 4(100-1) 80
. % 4(1o|o—|) :%1
Q
| =100 -I
| =50 cm
50. e the resistors made up of semiconductors whose resistance decreases with the

rature. This implies that they have negative and high temperature coefficient of resi
ey are usually made of metal oxides with high temperature coefficient of resistivity.

onditior

ncrease
Stivity.
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51. Let time taken in boiling the water by the heatdrgsc. Then
Q=msAT

836 _. ~
Et—l 100q40° -10°) @

836, - 1000x30
4.2
- 1000<30x4.2 _ E%Q

836

52. E = ab+bo? (given) Q
" %
For neutral temperatur@n).% =0 %
O a+2m =0 @

Q

e 2
o7

H-2_-700cH
0 b 0

= -350C < 0C
But neutral temperature can never be negative (fess than zere) ke.0°C.
Hence, no neutral temperature is possibl&(for ¢his thermocouple.

53. Mass of substance liberated at catho%
m = zit

t =2 sec

54. Let R be the radius %thin cylindrical shell.
To calculate the m induction at a distance r (r < R) from the axis @

cylinder, a circula of radius r is shown:
closed in the circle so, from Ampere's circuital

at any poi%é ide>the infinitely long straight thin walled tube (cylindrical) I
nety

Zero.
55. Them field at the centre of circular colil is
B:u_oi
2r

. . I
e r = radius of circle =— (.1 =2m)
21
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B:&xz_n
2 |

_ HoiTt .
=E= (i) @
When wire of length i bents into a circular loops of n turns, then @
| = nx2mr' @
I

0 r'=

Nnx 271
Thus, new magnetic field @
= Hohi _ Honi L hx2m Q
2r 2 I
| O

=B [ from eq (i)} \
56. The magnetic field at a point on the axis of a circula a distance x from the cent

KoiR?

B:m % ........... (i)
Given : B = 54uT, x =4 cm, R = 3 ¢cm @Q

Putting the given values in eq (i), we get @

U 54:L(3)2 @
2(32 +42)3/2 %
S % )
0 54= 2(25)3/2 —@

. 0=

Wy :éﬁ% ............... (ii)

-f@ey (i), magnetic field at the centre of loop is

Now, putting x = O f

R® _Hol
2R
o - 1500_ 250uT [from equation (ii)]
2x3
57. Force ac een two current carrying conductors
[l
Q F=Ho Iz ,
on d e (1)
W d = distance between the conductors,

| = length of each conductor

el Mo (21)015)

ain o (3d)
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21,1 .
:_;_101# T (ii)

Thus, from equations (i) and (ii)
F__2
F 3 @
z ©
F=-2F
- 3 %Q
58. The time period of oscillations of magnet @

T=on/B-H (i)
OMH O

2
where | = moment of inertia of magnetr%; (m, being th@gnet)

M = pole strengthx L

When the three equal parts of magnet are placed on on er with their like poles toge)
Q
= 2A"BH-Hx S
1203 0080 @ZiD

1 m? @
12 9 @2:9

|: 3
and M oms@ 3x

Hen T=
ence, 1&5@

wIinN

sec

T'=
&
59. Electromag e made of soft iron. The soft iron has high retentivity and low coercivity.

N

&

Q
eries a.c. circuit, the voltage across inductor L leads, the

90 and the voltage across capacitor C lags behind the g,
y 90
, the voltage across LC combination will be zero.

Y
/

<
Bl

900
Ve

ther, the
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61. The rate of change of flux or emf induced in the coil is

e:—nd_(p

dt
O Induced current

—e__Nnd

R R dt
Given :R'=R + 4R =5Rdp =W, - W, dt = t, (Here Wand W are flux "%&CiﬁQ with orpe

turn). @
Putting the given values in eq. (i), we get %Q

. N (W - W) %
5R t
62. The flux associated with coil of area A and magnetic in@@ 5

¢@=BA co® @

=% Brr? coswt

N
N POWEf — induce

2 4,2
% :m_l L. < singt >= 28
4R 2 E 25
\ _ (Brw)?
0 )
63. In the €ond of resonance

XL:XC
1 .
WL=——— . i
wC ®

e, resonant frequency remains unchanged,

+LC =condant
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or LC = constant
0 L1C1 = L2C2
O LxC = sz 2C

O L,=

64. The emf induced between ends of conductor

'y,

e=1 B2
2
1 ~4 2
ZEXO'leo x5x (1)
=0.5x10"V
=5x107°V =500V
65. Einstein's photoelectric equation is
KE =hv-0 L [
The equation of line is
y=mx+c .
Comparing above two equations
m=h,c=4¢
Hence, slope of graph is equal to Planck’s ¢ intensit

of radiation.

hc_ @
66. Nk %

A ==
H T QR R bx 10
e
67. In steady state, electric f% drop = weight of drop Frof
0

e

:
~ 9.9x10 Xlo:3,3X10_18C mg
o 3x10*
68. Law of c%y jon of momentum gives
t

mlvl = rn2V2

Q m, _V,

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594
Trivandrum Branch: TC.5/1703/30, Golf Links Road, Kowdiar Gardens, Housing Board Colony, Ph: 0471- 243827
Mobile: 9387814438. www.mathiit.com #22#



www.estudentzone.com

www.estudentzone.com

m _r _v
r 1 /3
: - Q
0 roor=1:28 @
69. As given H?+ H? m . He + energy @
The binding energy per nucleon of a deuterdit)( %Q

= 1.1 MeV @
O Total binding energy =21.1 = 2.2 MeV Q
The binding energy per nucleon of heliughid’) = 7 MeV %
O Total binding energy =47 = 28 MeV
Hence, energy released in the above process @%
=28 -2%22=28-44=236 Me\E
70. According to law of conservation of energy, kinetic en&@ le = the potential energy

a - particle at distance of closest approach.

i e Em\/2 :—1 _q]_q2 %
" 2 4Te, 1 %)

0 5Mev:9x109x(2e)x(g@ H- 1v2 =5 MevH

S
Lo 9 10° x2x 92x (L6x107)?
5x10° ><1.6><10‘19@
0 r=53x10 m=10"2

71. When forward bias is applied

er to base and holes move from base to emitter.
n emitter configuration, current again

72. For a transistor amplifier . ,

i hoe RL

where h; and h,, id parameters of a transistor.

g A, =-4878

1+ 2580 Rx10°
73. We knowistance of conductor is directly proportional to temper@tiRe] At), while

. . . 1
8 of semiconductor is inversely proportional to tempen%tut%m E@

temperature, resistance of conductor decreases while that of semiconductor increases.

nsistor, then it works as an amplifier. In forward biaged npn-

b O Vice
b O VICE

Crease |
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74. According to Pauli's exclusion principle, the electronic configuration of number of subshells ¢
in a shell and number of electrons entering each subshell is found. Hence, on the basis
exclusion principle, the manifestation of band structure in solids can be explained.

75. When p-end of p-n junction is connected to positive terminal of battery and n-
terminal of battery, then p-n junction is said to be forward bias. In forward bias, t

reduction in height of depletion region and barrier potential.

76. Any suborbit is representedrdsuch than is the principle quantum number, %?om of valu
andl is the azimuthal quantum number(its name)

Value of l<n, | 01 2 3 4
s pdfg %

Value of m: k-4 +1...0, .. 4
Val f & r E
aueos.20-2 \®

Thus for 4f :n = 4,1 = 3, m = any value between -3
77. E.C.of Cr(Zz=24)is

n S |
12 1 0
2g 2 % 0
o0 2 @ 1
3¢ 3 @ 0
3p° 1
3¢ 2
48 4 0
Thus electrons with = 1, = 12 %
withl = 2, = 5 @
78. Li* and B* each has one orbi%
0% and F each has two orbi
RSB
ol
Z
(Z=8)>E(Z=9)
79.
m=911x10°%m =911x10° m
= 91.1 nm (Inm =-490n)
80. Structure Ip bp VSEPR Bond angle

pXisting
pf Pauli':

egative
mbers
region.
USINg &

es)
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H.S ) 2 2 Ip-Ip 90°

F 0 3 bp-bp @ 1200
BF F8 <L _

| 0
i—H

- S

Thus bond angle }$ < NH, < SiH, < B.

81. Species Z Electron gain Electrons
lost in the Y
K* 19 - % 18
ca* 20 %
Sct 21
Cl 17

In this set all have 18 electrons, thus iso
82. While moving along a group from top
period left to right, acidic nature incre&ses.

Al P S
Y4 13 @ 14 15 16
Al.O SiO P,O SO
273 2 273 2
| & 7 || || || —

amph % acidic max.acidic
Thus, AlO, < SiQ, < Po%o2

rtional to bond-order. Bond-order it N®

83. Bond length is inve e%
NO = 25

Thus bond length i NO
84. O(g) +e M-
AH® =844 K3
This process\ favourable in the gas phase because the resulting increase in electrop-electrc
repulsion Ighs the stability gained by achieving the noble gas configuration.

85. cture

sp3 sp?
i (i(

O H

ron has three bonds thug $yybridised. Each oxygen has two bonds and two lone pair |
sp’ hybridised.
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86. Tetrahedral structure is associated withhgforidised central atom without any lone pair.

X eF %Oe/F dsored

YN\ ockhednl

FF ¥

NIiCN) J*—— squarephnar @

;@ dsbred

monal &S
|! bpyram dal %
F- ©
BF é etahednl
: edra
RO D
F

87. (1} Sns? [rufrifrift |t t 1| 4@shN) %

SF, F

(14 3 ns?

(-1} Snst fr fr vt |t 1| 6@snCy %
1y ® nst %
h1d cns? f1r ||t 11| SeshV) @
(h-1d @ ns?

(-1d Sns? fr fr ]| ] 1l
(-1d ° ns?

88. Averagek E. =§RT/NO &;
(KE)OT @

!
such that four hybrid orbitals are ati90 each 5]
Bvith first four.
90. [(Sefvent) + AT, (Elevation in b.p.)

89.

aS0O) = 0.01[1 + (y - 1)x] = 0.03
(KNO,) = 0.01x2 = 0.02

ni (urea) = 0.015

mi (glucose) = 0.015
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91. F, has the most negativdG® value which is dependent on hydration enthalpy
92. Van der Waals equation for one mol of a gas is

93. HPQ, is a tribasic acid, thus ionising in three steps:
l. HPO, = H"+ HPO,

al
+—[V-b]=RT
@D vy @
where b is volume correction. It arises due to finite size of molecules. @

Il. HPO, = H" + HPC, %Q
l. HPO?, = H" + PO,

Conjugate base iformed when an acid losés proton. Thus HPQ)is the ¢ base of FO*
(which is an acid in step Il, but is the conjugate base BIGHin step 1)
94. Avogadro's number

N, = 6.0%10*° = 1 mol
0 6.02¢<10?° molecules = 0.001 mol in 100 mL (0.1 L) soluti

mol _0.001_

0 Molar concentration= : = =0.01M \
volumeinL 0.1 Q

95. H,PQ, is a dibasic acid (containing two ionisable prgtens aftached to O directly).
H,PO, = 2H' + HPC,

0 0.1 M HPO, = 0.2 N @P% % 0.1 M KOH = 0.1 N KOH

val = N2V2
(KOH  (HPO)
0.1V, =0.220 @
V, =40 mL @
96. In CHCH,OH, there is intermolecular ing while it is absent in isomeric ethgDCH,

Larger heat is required to vapouris as compared to CBCH,, thus (a) is incorrec
CH,CH,OH is less volatile than q@ us vapour pressures are different, thus (b) is inco

b.p. of CHCH,0OH > CI—LOCH&%\\Q is correct.

—

[rect.

Density = vgifnse, due to igeat’hehaviour at a given temperature and pressure volume angd molar
mass are same. Henc have same vapour density. Thus (d) is correct.
97. Water and hydrochlo} and water and nitric acid form miscible solutions, thus they fofm ideal

solutions. - no devjang
In case of CHCO (;-ﬂ CHCJ, there is interaction between them thus force of attraction be

CH; CHs CH,

| o+ | o+ |
OHOHOH.

o— o— O0—0+

=X, p°, true
(B) m =i MRT = MRT true (if van't Hoff factor i = 1)

ween

rce of

D
C

eviation
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€ i =[1+(y-21)x
y = number of ions
x = degree of ionisation
i = 3 for BaC] x = 1 (strong electrolyte)

i = 2 for KCI x = 1(strong electrolyte) @

i = (1 + x) for CHCOOH x << 1 (weak) @

i = 1 for sucrose (non-electrolyte) @
%Q

i (for BaCl) > KCI > CH,COOH > sucrose
Thus (c) is also true.

(d) AT, =K,m

K, is dependent on solvent. Q
Thus freezing points [=T (solvent)AT, ) are different. %

Thus (d) is false.

99. When equal number of cations and anions (such that c rg%
1 CHI Fe*, 2CH)

It is a case of Schottky defect.
100. Work done due to change in volume against constagf pr re

e-gqual) are missing (1

W = - P(V, - V) = -1x10° Nm? (1x10? - 1x10%)m? <

= -900 Nm = -900 J (1 N%

101. Any cell (like fuel cell), works when potential e is developed.

102. Order = 1 %
Concentration changes from 0.8 M to 0.4
= T50
A change from 0.1 M to 0.025 M is 72%

%) 15 minutes thus half-life is = 15 mi

or first order reaction
(OR)

For first order: @ Ga—x[
%somog 2_2303 01 _2303

= og4
o 15 t 0025 t
. \ 2.303l0g2 _2x2.303l0g2
15 t
O Q t = 30 minutes
103. In ssion for equilibrium constant O0KK) species in solid state are not written (i.e. t

oncentrations are taken as 1)
P(s) + 5Q(g) = P,0,(s)

1
Ke=——
[O,]

Na

nutes

heir
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104. K, =K (RT)*"

An = Sum of coefficients of gaseous products - that of gaseous reactants.

CO(g) + Cl(g) —~ COCL(g) @
0 An =1-2=-1

0 K, = K, (RT)? @

0 K——(RT) _ﬁ

c

Q
105. N(g) + O(g) = 2NO(g) @%

K, =-NO__ 40
[N.J[O,] %
1 1
NO = SN»(9)+70(9) i%
< < INI2 (0,17 %
[(NO]

106. 2A + B .. C

Rate = K[A][B] @
It represents second-order reaction.

Thus unit of k is M s? §2

0 (a) is false
T,, is dependent of concentration b%constant

O (b) is false

_LAAL_ D a@z%

2 dt dt ’
107. Sn(s) + 2F&(aq) - 2Fe + SA" (aq)

0
% + Ered
0 0
@ Esmsﬁ* + EFe?*/Fe2+

Given o on = 014V
0 Q\ Eoysp =014V
0 —
@@7 Brerjper =07V
0 < EC, =0.14+0.77=091V
108. Fo lute AB = XA +yB

Ksp = Xxyy (S)( ty

MX4 = M* + 4X

x=1y=4

K, = (4) (1) (sf = 256 &
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5
0O s=H-—*
56
109. Relation between Kand E, is @

_ 2.303RT

logK
cell nE g eq @
0.0591

0.0591 @
0591===">"logK., Q
0 log K = 10 %
0 K., = 1x10°
110. 1: C(s) + Q@) -~ CO(g) AH =3935 kJ @

. N
Il: CO(g) + ;0,(0) ~ CO0), pH = -2831&@
| - 1l gives %Q

1
Il C(s) + 50,9) ~ CO(9), AH = -1@@0

This equation Il also represents formation o
of formation of CO (g).
111. By Kohlarusch's law

_ . _[2n*]
Reaction quotienfQ = [sz&@

Corresponding cell is
zn | zrer (©) || H* ( AH)

hode

anode %
0.0591
and Q\®E& = Ecen = 5 logK
@( }9 0.0591,  [zZn**
= Egen - |09[ ]

Q B 2 TIHT
o 00591 [H']?
= Cecell + 2 IOg[an+]

SO, is added to cathodic compartment, (towards reactant side), then Q decreases| (due to
ease in K. Hence equilibrium is displaced towards right ang icreases.
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113. Helium is not used to produce and sustain powerful superconducting magnets. All others ar
of helium.
114. Normal optimum temperature of enzymes is betwe® @640C hence (a) is false. Simi

and (c) are also false. Enzymes have well defined active sites and their actions are
115. MgN,(s) + 6HO () - 3Mg(OH), + 2NH, (9)

1mol 2mol @
116. Froth-floatation is used to concentrate sulphide ores [Galena (PbS)] %g}j
117. Be (Z = 4) has maximum covalency of 4 while Al (Z = 13) has maximuwp co cy of ¢
118. AICI, is covalent but in water, it become ionic due to large hydration € Al

AICI, + 6HO = [Al (H,0)]** + 3Ct
119. Atmospheric Nhas no reaction with tin thus (a) is not true.
As temperature decreases, white @aférm) changes to grey tin(-fo%

132 °C
o —Sn==-Sn :%

a -Sn has a much lower density.

120. B s2:= -0.41 V %&

E° = +1.57 V

Mn3*Mn2*

Cr** to CP* is the easiest.

121. CuSQ + 2KI - Cul, + K,SO, @

unstable

2Cu) - Cul, + 1, §2

Thus Cul is not formed.

E® s = +0.77 V %@
E s = T1.97 V
More negative value of%E, indicates better redug; t thus easily oxidised. Thus oxidafion of

Thus properties (A) and (C)
Property (C) : Ni* + 4CN -

b the use

)
n nature

123. Co-ordination numbeg maximum covalency shown by a metal or metal ion. It is the mpaximum

red to metal by sigma bonds or coordinate bonds.

Ad o r |t ]
34° 4s 4p

AD frifrefre
3d¢ 4s 4p

...........................................

ml (o] X)X [X] [X]X]X]:

d25p3nner ................
d-oiacom pkx
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(b) Mn?* A fr o fr 2]
3d5 4s 4p
Mn(CN)*, ng oo [X]X] [X] [X]>E
d?sp? @
nnerd-ohiakcom pex
Q
(c) Co* (U T I I C\
348 Q 4p
[Co(NH,)J3 [Ar] NH, is a strong ligand R4 [re|1]1y X)\k\\ X[ X[X|:

\gzgfg 3.p.b.); .................. :
)

(d) Niz YNGR

%&/ 4s 4p
In this case also NHs a strong ligand but elect ain unpaired since only one orbita
vacant in 3d. Thus @

[Ni(NH ) J** A [ru]re]re &\\{x X| X | X X| X
v e T T
spid 2

oukrd-obikom pkx

125. Chlorophyll contains Mg, h S incorrect statement.
126. +3 and +4 states are shoyyn e in aqueous solution. Thus statement (c) is incorrect.

127. [Co(en)Cl ] forms optic% eometrical isomers.
128. Number of unpaire in [Fe(N)s zero.
Thus magnetic m %:o BM. (N = unpaired electrons)
%in [MnCl,]> = 5, V35BM.
0\®N in [CoCl]? = 3, V15B.M.

(@' Thus (a) is the only correct alternate
129, 2 _, e

X =230
Y = 88
L+27 e(")
A = 230 =n+p
B=86=p 0 n=144
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130. If y = number of half-lives,
_ total time

0 = -
Y half-time
_24
: Q)
©
C = amount left after y half-life
G, = initial amount %Q
O C=C, BEE[
20

OO0

= ZOOB1
2

S
X
&

131. If nitrogen is present in organic compound then sodi contg[Re(Tal)].
Na+C+N 0O ff#°~ NaCN o

FeSQ +6NaCND - Na,[ Fe(c% SO,
(A)

ith FeCl

A changes to Prussian blue fF@(CN)],on reac
4FeC| + 3Ng[Fe(CN @ Fe[Fe(CN)], + 12NaCl

132. Let unreacted 0.1 M (= 0.2 N),$O,= V'
0 20 mL of 0.5 M NaOH = V' mL of

0 20x0.5 = V0.2
0 V'=50mL %
Used HSO, = 100 - 50 = 50 @

. 14NV
% Nitrogen == @
where N =Qarmality of £E50,

\4 e of HSO, used

Re}

14
= 46.67%

0 % Nitrogen =

% of nitrogen
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CHs
133. Isobutene >C =CH » has minimum force of attraction (due to steric hindrance).
CHs

Thus minimum boiling point.

(9]

AV

(A
134. Carbon with -OH group is given @ws it is 3, 3-dimethyl-1-cyclohexanol. X
=)
%Q
i y S
135. (@) CH;:COCH (b) CHsCH
p* st sp? p*sp %
9 %
(c) CH,-C=N (d) CH,—C-N @
spé sp pd sp2
e

Acetonitrile does not contain Spybridised carbon henc

Q
136. (a) CHa-C*II-I CH CH; %ﬁ
\ @
One chiral carbon atom, forms d-aldptical isomess.
(b) Two chiral carbon atoms, forms, ¢-,a orms.
phneof f %
sym m ety = ( @-m
% 3

(C) CHsz- "CH-"CH-CH 1CH;s Z“j
I
cl cl @@
Two chiral carbon a@ does not have symmetry. Heresoform is not formed.

(d) CHs- ‘CH -coo»%
|
O H
O
One chiral atonmesoform is not formed.

137. Cl is the ving group being the weakest nucleophile out gf QH

o
d 0" -C—CH,

ol

acid HX is weak, its conjugate base iX strong and vice-versa.

M RS
NH; > CHg0™> CHLCOO > Cl
~o000ooooogfgooooonod
conjugate base
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138. CHs- 'C H—<] contains chiral carbon thus optically active.
[

C HaC Hy
COOH COOH COOH
N0,
139. (a) (b) (c)
N0,
-NO, group at any position shows electron withdrawing effect thus ength is increas
o-nitro benzoate ion is stabilised by intramolecular H-bonding he i¢l strength is mg
Thus acid strength (1) > (IlI) > (IV) > (1)
140. CH, - (an electron releasing (+I) group) increases electron -atom hence basic
increased.

'»N\\:
@ <D D=t (b) % it
. .
() @é‘N 2 (d) CHo—>N H,
g
Hs

C,H, (an electron withdrawing group (<1 ) decreases electron density at N-atom th

nature is decreased (Lone-pair on N #me compounds is used in delocalisatioal@ttrons

in benzene).

Thus (d) is the strongest bas
141. Uracil is present in RNA but

A

DNA.

142. CCICHO + 2
Chloral

- DDT
143. Aqueous NaCl is@%ence there is no reaction between ethyl acetate and aqueous
0@ ) 2 GHs
144. CH;C-Br+CH - CH; —C—CH,; 0 - CHs-C-CH 3+CH M glI]]]_,CHg-C-IOMgI
% CH;

agN H 4C |
N lq )

cH
CHsC ;O H

CHs
24 ehyR-popanol

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594

ed. But
xXimum,

nature i

IS basic

NacCl.
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145. Carbonyl compounds are reduced to corresponding alkanes with (Zn + conc HCI). It i
Clemmensen reduction.

0
CH,CH,.C—CH, O#9t _. CH,CH,CH,CH, @

146. A + NaOH - alcohol + acid @
Thus it is Cannizzaro reaction. A is thus aldehyde without &l -atarbon. (as ¢ @ HO)

5

2CH,CHO + NaOH - CH,CH,0H + CH.COONa
147. Dehydration of alcohol is in order éﬁQ

P<22< 3
Thus (c), a 8alcohol is dehydrated very easily.
148. Chiral carbon has all the four different groups attached to it.
(@) CHCH,CH,CH,CI no chiral carbon atom %
(b) CH,CHCH,CH,CH, @
] N
one chiral carbon atom @
(€) CH.CH,CH, CHCH,CI %)
|
CHs @/L é)
onechiaktabonabm @

(d) CH, (*I:H —E;ZHCHZCH3

CHs CI @
w ochiatabonabm

149. Insulin is a hormone built up of alypeptide chains.
150. NO, NQ, SQ and SQ are res or smoke (environmental pollution).

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594

5 called

Trivandrum Branch: TC.5/1703/30, Golf Links Road, Kowdiar Gardens, Housing Board Colony, Ph: 0471- 2438271,

Mobile: 9387814438. www.mathiit.corm #36#



www.estudentzone.com

www.estudentzone.com

Today's Mathiitians..... Tomorrowsll Tians: m“”
Solutions of AIEEE 2004 Solved Paper AARTER

MATHEMATICS SOLUTIONS

1. LetR ={(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} is a relation on the set A = {1, @ the
(a) SincelR and (23) IR, so R is not a function.

2. The given function f(x) =*P, __, would be defined if
7-x>00 x<7
(i) x-3>00 x>3
(iii) (x - 3) < (7 - x)
0 2x<100 x<5
d x=3,4,5
Hence Range of f(x) =P, *P,, *P,}

Range of f(x) = {1, 3, 2} %Q
: . 2

Sincez+iw=00 Z=-iw

O 2arg (z)@

4. ZBP=p+iq

iy)"3 = (p + iq) (- z=x-ly)

O -iy) = (p + iqf

O & \ (x - ly) = p* +(iq)* + 3pqi + 3pdi®
O (x -iy) = p’ - ig® + 3pqi - 3pdf

. (- 1y) = (% - 3p) + i (354 - )
On co arivg both sides, we get

O x=(p-3pg) and -y = 3 - ¢
X = p(P - 3¢f) and y = q(§ - 3p)

=07 -3) and = (" - ")
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X
Now, X+Y —p-3 +? -3

p q

Xy 2 2

=+ =2 -2
S & S
0 X+ d=p? + )

p q

xIp+yla_ _,
. (p*+97) @
5. Given that
Z2-1=|A4+2 %%

|z + (-1)] = |2 +[-1]
It shows that the origin, -1 anéll&es on a line and*and -1 lies of the origin, therefore
Z? is a negative number. Hence z will be purely imagina can say that z lies on |y-axis.

. . _|:| O
6. The given matrixA=0 -1 0 S

H1 0 O0F \@%
(a) It is clear that A is not a zero matrix. @
1 0 00 31 0 00 @
(b) (-DI1=-10 1 00=F0 -1 OQ#A @
o 1§ Ho 0 -1 %
e, (Dlz A %

(C)|A|:O‘_1 o‘_o‘o o‘_l
0 0 -1 0
=0-0-1(-1)=1

Since |A|# 0 . So A exis

%9 00 0 -1000 0 -10
_0. _ 0o, 0
(d) A=f0 -1 050 -1 0F
% 31 0 OFE1 0 0fF
< @ 1 0 0O

0 \ A2= 1 O
% 9

P 0 1§
A2 = |

Q

7. inverse of A, i.e. B ='A
04 2 20
a_0 a
10A =0 5 0 ang
H1 -2 3f{
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04 2 20

a0 O
10A A—D5 0 O(DA

H1 -2 3f @
04 2 200 -1 10 @
_0 0 0 _
101=35 0 af?2 1 -37 (- ara=i) (S )

Hl -2 3R 1 1
%Q
bmo 0 00O O 10 0 0 O @
o_0o O

- 20 10 0P=g5+a 5+a -5+ap
o o 103 o 0o 10 @ %
U -5+0=0 %
0 a=5 @
8. Sincegaz, .......... aare in G.P. \:

Then, a=agrt

O loga =logg+ (n-1)logr N
a ., = ar @E)

O loga,, =logg+nlogr %
a,,=ar! &

O loga,,=logg+(n )

loga, +nlogr loga, +(n+1)logr
loga, +(n+3)logr loga, +(n+4)logr
loga, +(n+6)logr loga, +(n+7)logr

loga, loga,.,
Now, loga,,; loga,.,
loga,.; loga,,;

loga, +(n+1)logrQ

0 B 3logr 3logr %0 (Since two rows are identical)
H 3logr 3logr H
9. Leta andp be numbers whose arithmetic mean is 9 and geometric mean is 4.
0 a+B=18 (1)
and aB=16 (i)

O\
0 Requiration is
Q

X - (a+p)x+(ap)=0
+ 16 = 0 [using equation (i) and equation (ii)]
- p) is the root of quadratic equation
x+px+(1-p=0 L. 0]
(1 - p) satisfied the above equation
(L-pf+pdl-p)+(1-p=0

10. 1
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11.

12.

13.

14.

1-pfl-p+p+1]=0

1-p@=0
O p=1
On putting this value of p in equation (i)

x2+x=0
0 X(x+1)=0 @
0 x =0, -1 @;Q
SK)=1+3+5+ ... + (2K - 1) =3 ¥K

Put K = 1 in both sides %Q
OLHS=1and RHS. =3+1=14 @

0 LH.S. # RH.S.

Put (K + 1) on both sides in the place of K LH.S. =1+ 3 + E%QZK -1) + (2K
RHS. =3+ K+P®»=3+K+2K+1

Let LH.S. = R.H.S. Cii)

1+3+5+ + (2K -1)+ (2K + 1) =3 ¥K 2K +

01+3+5+.... + (2K - 1) =3 +XK §£§S§

If S(K) is true, then S(K + 1) is also true.

Hence, S(K)O S(K + 1) &S

Total number of ways in which all letters can be in alphabetical order = 6!
There are two vowels in the word GARDEN. To ber of ways in which these two

can be arranged = 2! @
= 36@§; §>
The required number of ways®<C, | %
n

7
2

N @

0 Total number of required ways

O
Since 4 is one of the ro%of Quatién’rmx + 12 = 0. So it must satisfied the equation.

=C
_16_
2.1

0 1 12=0
0
0
The other equati 7x + q = 0 whose roots are equal. Let roots @arand a of above)

eqguation. 5
@ 7
O Sum of &% ra=g
0 2aza70 7/2 and product of rootsr.a =q
|:| Q a 2 = q

24

_49
4

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594

+ 1)

owels
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15. The coefficient of x in the middle term of expansioniefax)* = “C,.a?

The coefficient of x in middle term of the expansion(bf ax)® = °C,(-a)®
According to question @
‘C, a? = °C4(-a)® @
4 2= 8

a8 g ©
22 33

16. The coefficient of Xin the expansion of (1 + x)(1 -"%)

= coefficient of X + coefficient

_ g n Q
=D 1(n-1)! \@%
_ o, andn O @
=V m(n-l)!E@
=(-1r[1-n]

17. Given that,
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18. Given that,T,, :%

0 a+(m—1).d=% ....... (i) @

1
e " m Q)
m

_1 ;
0 a+(n 1)d—m ...... (i)
On solving equation (i) and (ii), we get b

mn mn %
SO, a— :i—izo @

mn  mn \
2
19. The sum of n terms of given series@ if nis ev&

Letnisoddie.n=2m+ 1 %
Then, S, = S, + (2m + 1% term %

1\n2
:%+ n™ term @
1\n2
:(n Dn 12 §2 (- nis odd = 2m + 1)

20. We know that

On adding equati nd (ii)
erel=2+2+ 24 %
2 4

0\
2
6@7 e +1 2 2
—-2=—+—+.......... 00
2 4

S e
2 —
e+l-2e_ b 1, . ooD
e % 4 E
_1\2
e-h” 1.1, .
2e 2 4
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21. Given that, sina +sinB = —é—; .......... (1)
27 .
D +coP=-—
and co B s e (i)

Squaring equation (i) and (ii) then adding, we get

(sina +sinB)? + (cosn + cogB)? :E_%§+§_g§ @

sir? a +sir? B+ 2sinasinB + cog a + cog B + 2cosu coP = igg @
. . 1170 Q
2+ 2(cosx coP +sinasinB) =—— %
. ( P F) 4225
1170 @\\25)

2+2cosf —B)=——
. ¢ 4225

- 21+ costi —p)) =170 @

4225 %

H 2%“’%%%‘4225 @

B
0 5

2 [0 4x422
0 cos BDLBB:
02 0

-P
0 cosD 20 (v m<a-B<3mn)

¢
22. u=.a’codB+b’sin 0 +\/i§\¢%29+bzco§9

u® =a’cog 8 +b?sin’ 8 +b2 cog 8+ 2,/(a2 cog 8+ b2 sin ) . /(a2 sir? 8+ b? co 6)

u® =a? +b? +2,/x(a [where x =a® co$ 0+ b?sir? 0]
u® =(a* + b)) * +B%)x —x?
2 \
au _ @7\/[\\’7 (@® +b* - 2x) ax (b* —a?)sin26
A< fe@ + bk —x? do
Q
d +b? - 2x)

x (b? —a%)sin’ 0

a® +b*)x — x*

2
t% =0 for maxima and minima anef + b? = 2[a’ cos 0 + b sir® 0]

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094,
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sin20=0, cos20(b*-a?)=0

O 0=0,co260=0
20=11/2
6=1/4 @

u? will be minimum at8=0 and will be maximum ab=m/4 @
max _ “min

%Q
23. Leta=sina, b=cosa, c=+/1+sinacosa then

O
= &
&

0 u,, =(a+b)* and u?_ =2(a” +b?)

Hence, u?_, - U2 =2(a® +b% -(a+b)?>=(a-b)?

_sina +cog o —1-sina cosx
O cosC= -
2sina cosa \
sino cox @
0 cosC=———
2sina cosu %Q
1
a0 cosC= rh cosl2@® @D%
0 gc=120
24. Let CD (= h) be the height of the tree = X) be the width of river. D
Now in ABCD % T
tan60° _CD h
BC
h .
a NEERSER (S () JPatiL g0 -
X B C
. @ 40 ——x —
Now in AACD &D
%@) AC
h
= 0 hv/3=40+x
40+ x
0 o X = 40 + x [using equation (i)]
O \ 2x = 40
O @@9 X =20 m

sigx —v/3cosx < 2

~1<sinx-+/3cosx+1<3
Range of f(x) = [-1, 3]

26 ' graph is symmetrical about the line x = 2.
f(2 + x) =f(2 - x)
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27. The functionf(x)zsin‘l% will be defined if
9-Xx
() -1s(x-3) <10 2<x<4
() 9-x*200 -3<x<4
From relation (i) and (ii), we get
2<x<3
0 Domain of the given function = [2, 3)
28. m +§+£g
0 ox xX20
E/x+b/x2
_lim H+E+£gx /X”’/XZH
0 x x*0
=£nrlw e2x(a/x+b/x2) ( QToo (1+X)1/x —
= I)lrioo (e)2(a+b/x) =e2a
Q
But fim H_+E+%g =€’ %i
o X x°0
0 @i @ @
O a=1 and b R @
29. f(x)=1ta™ §2
4x -
" et =, BB @9
O4x—-m
By L'Hospital's rule @%
im seéx[d -seé /4 2
X-T/4 4 4
O ¥ af00=-1/2 @i
Also f(x) is conti 0, /2], so f(x) will be continuous att/4.
0 alue of function = Value of limit
O < f(n/4)=-1/2
30. x=e'" %
X = e
TN both sides log x = (y + X)
1 d dy 1-
iate w.r. to x ==Nyp Y228
x dx dx X
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O From equation of parabola

ng =18x Q
20 @

8l 1« ox=_21 %

4 4x18 @

O Point is (9/8, 9/2)

32. f'(x) = 6(x - 1)

F(x) = 3(x - 1F + ¢ @%§§ ........ (i
At the point (2, 1) the tangent to graph is @

y=3x-5
Slope of tangent = 3 @
0 f(2) =3(2 -1} + @
3+c=30 c%

0 From equation (i)

f(x) = 3(
f(x) = ( k (ii)

Since graph passes throu 4
O 1= & + Kk
N
0 Equation of functighy
%(x -1¥

33. x=a(l+cod),y=

dx . d
Q\ - =a(-sind), d—g =acodP
Q dx dx/de sinB
0 Qi of normal afa(1+ cosH), asing]
sinB

(y —asinf) =——[x —a(l+coP)]
coP

clear that in the given options normal passes through the point (a, 0).
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34. Letf(x) =ax+bx+c

2
0 ax®  bx

f(x) =—+——+cx+d
)=+

_ 2ax’ +3bx* + 6cx + 6d @
— S

2a+3b+6Cc+6d _ 6d @
f(1)="22 . == (- 2a+3b%6g = 0)

6d
f()=—=d
D=

(0) = f(1) %Q
0 f(x) =0
O One of the roots of &« bx + ¢ = 0 lies between 0 and ]®

1

35. I)lr’rloo Z Her/n :J—: e dX:[eX]Z

A\
—e-1 @
36. P LN %
.[sm(x—a) @D%

Let x—a=t0d dx=dt
x=(t+a) @
s I
sint
sintcom/@
I :I dt
@%@)
| = I@Mna&?dt
sin
z %@.dusina. J’Cf’—g dt
sint
@ g0 (t) +sinalogsint + ¢,
cosu(x —a)+sinalogsint + ¢,

Q | =xcosu +sina logsint — o cosa + ¢,
\ | =xcosa +sina.logsink —a) +c¢
& Side—Ax+B logsink—a)+c
But Isin(x—cx)

xcosn +sinalogsinix —a) + c= Ax + Blogsinx —a) +c¢
mparing, we get
A = cosa
B = sina
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37. t:IL_
COX —SsInx
:iJ’ dx @
V2 %%cosx—\/lzsinxé @
1 d  _ 1. 0,10 %;S/
=— [——————=——=[secx +— Odx &
2 i R
i S
=%Iog|tan(n/4+x/2+n/8)|+c %Q
3mn \\)CE)
=—lo tanEE+— +cC @
20 8@ Q§§§
38. [ 1= |dx=[ (< -Ddx+ [ O -Ddx+ [ (x* —Ddx Qs{::;>
' J’—z .[—2 -[-1 -[l @@Q
D¢ O 0O xd o¢ O
=G -X0 *X-=0 *tGs X0
03 O, 0 30, 08 . @
:g+g+1—}+1—}+(9—3)+8|_—1'5 Q%:»
33 3 3 0 30
_10,,_28 %%
3 3
30 (sinx + cosx)? %@

t= T/ 2
J’O \/sin2x+co§x+25inxc

w2 (SinX + cosx)?

t= d &
I" J(sinx + cosx)? .
_ n2 .
t —J’O (sinx + coy%

I = [— COSX +Qsi o

| =—cosr/ %% +cos0 —-sin0
l=-0 +%? 0=2

fax (i)

; (m=x)f(sink)dx ... (i)
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On adding equation (i) and equation (ii)

2l :IO (x + 1= X) f(sinx)dx
2] =nL" f(sinx)dx

w2
2l =2T[L f(sinx)dx

| = nj(')mz f(sinx)dx

0A J:)T"z f(sinx)dx:nj;mz f(sinx)dx 0 A=n §Q

41. Given thatf(x) = ¢
@5
e? 1 \
O f(a) = andf(-a) = @

1+¢€? 1+¢€®
0 f(a) + f(-a) = 1 @%9%
0 fla) = 1 - f(-a) <§§
Let f(-a) =t
0 fla) =1 -t <Zb

Now, |, = J’tl_tqu(l—x)]dx

2 3
Q = f —(x—2)dx+J'23(x—2) dx= {(2—x)dx+£(x—2)dx

2 2
O
O 20 02 0

=4-2)-(2-1/2)+(9/2-6)-(2-4)=2-3/2-32+2=4-3=1
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43. The equation of the family of curves is
x2+yY-2ay =0 (1)

Differentiate w.r. to x
2X + 2yy' - 2ay' = 0

2X + 2yy' = 2ay' @
DAY a0 (il @
;

2 2
From equation (i)2a= X1y @
y
On putting this value in equation (ii) @Q

2x+2yy' _ x*+y?
oy QO

2xy + 2y = Xy + Y \
(x* - y2)y' = 2xy

44, ydx + (x + Xy)dy = 0 @
ydx + xdy = -Xydy

dx+ xd 1
ydexdy Ly %i
v &

Xy
45. Let (X, y) be coordinat@%ﬁex C anq, (x) be coordinate of centroid of the triangle.
-2 y—-3+1
O dy, =
% g andy;="—

X1 =§ andy, = centroid lies on the line 2x + 3y = 1. Soard y satisfied the equatig
<
of line 2x +%§ 1
O % At § A
Q B0 03 0O

2x+ 3y =9

and b be the intercepts on the co-ordinate axes.
b=-1
b=-a-1=-(a+1)

n

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594

Mobile: 9387814438. www.mathiit.com #50#

Trivandrum Branch: TC.5/1703/30, Golf Links Road, Kowdiar Gardens, Housing Board Colony, Ph: 0471- 2438271,



www.estudentzone.com

www.estudentzone.com

Equation of line is x/a + y/b = 1 Y
X 'y _ .
2-2L =1

0 2 arl L e 0]

Since this line passes through (4, 3).

4_ 3 _ da+4-3a _
a a+l a(a+1l)

O

Oog————o—

a+4=2a+a

O &=40 a=+2
0 Equation of line [from equation (i)]
X _ y _ X

——==1 or —+X=1
2 3 -2 1

47. The given pair of line is?x 2cxy - 7¢ = 0
On comparing with &+ 2hxy + by = 0, @

we get, a=1 2h=-2c,b=-7

2h  2c a %@
m,+m,=-—=-—andmm, =—=—
b 7 b~ 7
Q
Given that,m, + m, =4mm, %
-2c/7=-4]7, c=4/2=2 %
48. The pair of lines i$x? —xy +4cy* =0 @%D

On comparing withax? + 2hxy+by? =0, we

€5
a=6 2h=-1b=4c %

0

1+3c=-8
3c=-90 c=-3
49. equation of circle is

X+ yY+20x+2fy +c=0
ut the circle X+ y? = 4 orthogonally
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if 20.0 + 2f0=c -4
O c=4

00 Equation of circle is
X2+ yY+2gx+2fy+4=0
It passes through the point (a, b)
0 &+bP+2ag+2f+4=0 @
Locus of centre (-g, -f) will be?a+ I? - 2xa - 2yb + 4 = 0 @

2ax + 2by - (A+ PP+ 4) =0 5

50. In a circle AB is as a diameter where the co-ordinate of A is (p, q) an %o-ordinate
(X ¥y)-
Equation of circle in diameter form is
(- P)X - %)+ (y - Q)Y - ) = O %
X (p XX+ P +y -y, +qy+qy=0
X2 (p X)X +y -y, +qy+px+ay =0
Since this circle touches X-axis @

0 y=0 \
O X2 - (p+x)x +px +qy =0 @
0 28|

Also the discriminant of above equation will be equ because circle touches X-a
O (P + x)* = 4(px + ay,)
PP+ ¢+ 2px = 4px + 49 c’.)
X% - 2px% + [P = 4qy, Q)
Therefore the locus of point B is, @
(x - pf = 4qy
51. Thelines 2x + 3y + 1 =0 and 3x -y are diameters of circle.
On solving these equations we get

x=1y=-1 %
Therefore the centre of circle = d circumference = 10

g r= %
0 Equation of circle

V-2Xx+2y-23=0

y=x )
and equagio ig?x¥ y?-2x=0 L (i)
On solving ion (i) and equation (ii), we get

% X2+ x-2x=0
2x2-2x=0 =2xX(x-1) =0

52. The equation

< x=0,x=1
x=0, y=0
x=1y=1

ordinate of A is (0, 0) and co-ordinate of B is (1, 1)
uation of circle (AB as a diameter)

X-x)X-%x)+(-yy-Vy,)=0

of B is

KIS.
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X-0)(x-1)+((y-0)(y-1)=0
Xx-1)+yly-1)=0

X2-X+yY-y=0
X2+y-x-y=0
53. The equation of parabolas afe=y4ax and X = 4ay
On solving these we get x = 0 and x = 4a @

Also y=0andy = 4a @
0O The point of intersection of parabolas are A(O, 0) and B(4a, 4a). %

Also line 2bx + 3cy + 4d = 0 passes through A and B. St
D Lo e ®
or 2b.4a+3c.4a+4d =0

2ab+3ac+d =0

a(2b +3c) =0 A
0 2b +3c =0 . (ii)
On squaring equation (i) and (ii) and then adding, we g@\@

d?+ (2b+3c)=0
54. Since the directrix is x = 4 then ellipse is parallel to X-

0 3_40 a=de=4x: %
e 2
a a=2 (- e 2@
Also we know that
b2 = a1 - & @
b? = 4(1 - 1/4) = 4@
b = 3 %
X2 y2
0 Equation of ellipse isz+€=1
d 3% + 4%@
55. A line makes angl@ with x-@
U | =cd®, m=<oPB,n=coB
We know that, 3 + (“‘@'
cog 0+ cogB+cog 0 %
%oﬁazl—coszﬁ

o 2c0€0=sip ... 0)
But \ SIEB=3siP0 ... (ii)
0 From e n (i) and (ii)
< 3sin’ 6=2cos 0

3(1-cog 8) =2co< 0
3-3co$0=2cos0
3=5c0¢ 0
cogB8=3/5
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56. The distance between 4x + 2y + 4z - 16 =0 and 4x + 2y + 4z +5=0is

| 5+16 |

2] 217
V16+4+16, |36 2 é§§§§>
57. Let the equation of line AB is
q A E ((\
x—O:y+a:z—O:k@mb 312527

1 1 1
0 Coordinate of E is (k, k - a, k) e Rls
Also the equation of other line CD is @

x+a:y—O:z—0
2 1 1

0 Coordinate of F ig2\ —a, A, A) Direction Ratio of EF aer—Z/%@)\—a),(k—)\)

k-2A+a_k-A-a_k-A

a S
)

On solving first and second fractior%,_Z)‘ ra_ k_i_a

Q
k-2A+a=2k-2\-2a zz

=X (say

k = 3a
On solving second and third fraction @
k-A-a_k-A
1 2 @2:2
2k—2A—2a:k—AQ:i§§
k-A=2a
A:k—Za:%ngéib

A=a
0 Coordinate of E = (3a, 2 d coordinate of F = (a, a, a)

58. The given straight line is S, y=-3s,z=1+As
X <§§§§:z—l

=S

G
Also given equation @ other straight line is

x-0_y-1_z-2_

N
1,y=1+Lz=2—t t
2 1 2 -2
These tw&’ Ka coplanar if

Q
1 2 -2
1 -4 -1
0 |1 -2 A =0
1 2 -2
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2 -2 1 -2 1 2

O (2A—2\)+4(-2-A)-1(2+A)=0

0 -8-4\-2-A=0
0 -10=5A0 A=-2 @

59. Equation of two spheres are
X2+yY+Z2+7x-2y-z-13=0anP¥ y*+7Z-3x+3y+4z-8=0.Ift sphere inters
then S - S' = 0 represents the equation of common plane of intersect{g&Q

-A A 1 A 1 -A
01 + -1 =0

OR+yY+2+7x-2y-2-13)- &+ Y +2-3x+3y +4z-8) =
O X+yY+2+7Xx-2y-2-13-%-y*-2+3x-3y-4z+8=
O 10x -5y -5z2-5=0

O 2x-y-z=1

60. If a+2b is collinear with@, thena+2b=t¢ ')
Also if b+3¢ is collinear witha, then b+3¢=)\a \
O b=Xa-3¢ @

On putting this value in equation (i)

&
a+2(A\a-3¢) = ¢ @

a+2\a-6c=tc

(3-6€) = tc-2\a @
On comparing, we get @

1=-220 A=-1/2 @

62. Total force

and -6=t0 t=-6

From equation (i) %
a+2b=-6¢ @
a+2b+66a

= (4?%%k) +(3 +]-k)
(€% 4k
The particle is dis OM(i +2j +3K) to B(5i +4] +k)

0 Displacemen

5 AB(5i + 4] +K)— (i +2j +3K)

\ = 4i +2j - 2k
Work done . AB

N A a A A A4
=(7i +2j - 4k).(4i +2j - 2k)
= 28 + 4 + 8 = 40 units
1 2 3
three vector@+2b+3¢), (\b+4¢) and (2A-1) ¢ are coplanar if,[0 A 4 |[=0
0 0 22-1
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O @a-)@A)=0

O ax=0,1/2
0 These three vectors are non-coplanar for all except two valuesicé. 0, 1/2)
63. |U|=1|V|=2|W|=3
The projection ofv along U:% and the projection ofi along @
u

_21
cl
Q

v.u _ w.u
So, — =

lul |l %
0 v.u=w.u
and V,w are perpendicular to each other @

O vWw=0

i
64. SinceélbIICIa:(axb)xc @

We know that

(axb)x¢=(AadhE

O

0

0 Q\ 3

0 % c020=20 1-siPf =
3 9

8 2.2

sinzezl—éz—D sing="=
9 9 3

given statements only first and second statements are correct.
e 2n observations, half of them equal to a and remaining half equal to -a. Then the
total 2n observations is equal to zero.

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594
Trivandrum Branch: TC.5/1703/30, Golf Links Road, Kowdiar Gardens, Housing Board Colony, Ph: 0471- 2438271,
Mobile: 9387814438. www.mathiit.com #56#

mean O


www.estudentzone.com

www.estudentzone.com

N2
0 sp.= |2 =X)
N
2= Z_XZ
\ 2n
2 2
4= 422" 2oy
2n 2n
0 la| = 2

67. The probability of speaking truth of A, P(A) = 4/5.
The probability of not speaking truth of &(A)=1-4./5 = 1/5.

The probability of speaking truth of B, P(B)%

The probability of not speaking truth & P(B) =%. \®
The probability of that they contradict each other @

= P(A).P(B) + P(A).P(B) %Q

= X—4+-—-X—=—

54 54 5 20 20 @

E = {x is a prime number} = {2, 3, 5, 7}
PE)=PX=2)+PX=3)+PX=5) = 7)
P(E) = 0.23 + 0.12 + 0.20 + 0.07 = 0.

F={X<4)= 3
P(F) =P(X=1) + PX =2) + P(X%
P(F) = 0.15 + 0.23 + 0.12 = 0.

4 1 1 3_1 3_7
+° =

68.

E n F ={Xis prime number s<4}
= {2, 3
PENF) =PX = 2) + PR X&)
2 12 =0.35

0 Required probab
P((EOF)=P(E) +F
P (EOF) = 0.62
P (EOF) =0.7
69. Given that m&a

np = 4\
and %

=2

1-g=1-1/2=12alson=28

ability of 2 successes P(X = 2)°Gp°

&

@@@
N
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8
= x(1/2)?x(1/2)®
2><6!( )" %(1/2)
:28xi:£
28 256

70. Let P and Q are forces. We know that

R= \/pz +Q? + 2PQcod

When 6=0°, R=4N %@
R=4N=P?+Q? +2PQ @
(ii)

P+Q=4

when 8=90°, R=3N

P+Q@=9 . i
From equation (1) (P + ®F 16 @

P+ Q@=2PQ = 16 %

9 + 2PQ = 16

9 + 2PQ + 16 o> lusing (ii)]
260 - 7 S

Now, (P-Q=P+@-2PQ
P-Qf=9-7
P-Q=12 @ (i)

On solving equation (i) and equation (iii @
P=b+ 120N
O 2 0O

9
=

71. Moment about A of forcé&-0

Moment about B of for%

| =
0 =3
Moment about E=16 J{m| -
o 4sind = 16
O F.sin6 = 4
On squa ation (i) and equation (ii) and then adding
N P=3+24

and Q

o

F=5
72. T eP,0 andR acting along IA, IB and IC are in equilibrium
OJAIB :T[—M

=mn—-(m/2-c/2)=m/2+C/2
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Similarly OBIC=m/2+0A/2 and OAIC =m/2+0B/2
., P _ Q a R
By Lami's theorem sinOBIC sinOAIC sinOAIB
P _ Q _ R
: sinm/2+A/2) sin/2+B/2) sin(/2+C/2) B
0 P - 9 - Ry
CosA/2 cosB/2 coL/2
O P=AcosA/2, Q=AcosB/2, R=AcoL/2

A B C
0 P.Q.R—cosE.cosE.cosE @Q
73. Given AB = 12 km ($

and BC =5 km (3

Speed from A to B = 4 km/h \@ YA

Time takent, :122 =3hr

Q
Speed from B to C = 5 km/h %

Time taken to complete distance from B to C K
5
t, :g =1hr @%p
Average speed _totaldls.tancezsﬁs2 @
totaltime  t +t, %
74.
along OB
B
X _ 1/4sin30°
5)  sin7% J
M2 J2  J3-1 450
= % 30° A
3+1 4(+/3+1) +3-1 0

22
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268-) 1 5 )

43-1) 8
75. If two particles having same initial velocity u and range R then their direction must be\©
the direction of projection of them are and 90 - « .

{ = 2usina andt, :2usm(90 a) @

Site. i.e.

|
ooy 9

O
Now - gt @,@Q

_ (2usina)? +(2ucoso()2

S Q
2 2

4Lz(sin2 o +cog 0()=4L %&

g

Z%Q

Q

&

>

Q

&
@%%D
O
S
N8
@
N
i<y

Kochi Branch: Bldg.N0.41/352, Mulloth Ambady lane, Chittoor Road, Kochi - 11, Ph: (838094, 938846594

Trivandrum Branch: TC.5/1703/30, Golf Links Road, Kowdiar Gardens, Housing Board Colony, Ph: 0471- 2438271,
Mobile: 9387814438. Www.mathiit.con #60#



www.estudentzone.com

