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AIEEE 2003
PHYSICS & CHEMISTRY SOLUTIONS

1. Forceis]' to displacement] the work done is zero
2.

T=(H) tan60° =W./3

49
Mass =98 =5Kkg. When lift is moving downward, appa

Potentialll R
R 0O lengthD Potential difference] |

40

T= ——— [0 AT=16°C
25x107°x10

1 1 01 0

=CO =C*0 —[F
Moo Mo€o [Ho€o O
[C]=LT? or

:%mR2 or MOtOR?
. 1
For disc X, I, = E(m)(R 2 (R)?

. 1
For discY,l, = E[H(A' 7t

-
0 2=(4%=8
T @
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KE

1 OKinetic energyld L=—=
w

Angular frequency

Ep W oy go,=t
w, O KE, 24

phRewes

RMIVUXGE (% ;2
R - Radiowaves; M. Microwaves; |- Infraredrays; V- Visible rays; iolet rays;
X o Xrays; G- yrays; C- Cosmicrays

Angular momentum O

U vy rays has least wavelength
Applying the principle of conservation of linear momentum

_ _4du
(4)(u)=(v)(2330 v= 538

Distance between the surface of the spherical bodies = 12R.- =9R
Force] Mass, Acceleratiom Mass, Distancg Accelerati

_:_:}DE:ED 82:58l @

S 5
9
S,+§=90 65=90 S=7 =

Note: Maximum distance will be travelled by s ] by
same gravitational force

21. Energy = Work done by force (F)

_ 2500m

1 2 _
0 m(s0°=(FE) O F=="—

0 maooy = 2209 Hg
2 02%6 [

[ oo 100x100%6x2 %@?

2500% 2
From, the question.i rizontal distance is none other than the horizontal range on the level of tiie roc
building

u’ soin )2 sin(2x30) _ 10x10x+/3
%% = =8.66

Range =
' v

[mome =PMIILIT 7 1=[MLT ]

_IMILT?E o

E
onstant) :G

ing to triangle law of forces, the resultant force is zero.
sence of zero external force, there is no change in velocity



www.estudentzone.com

www.estudentzone.com

According to Gauss’s Law
[EdA)=a,/e, O a=q(,~)
[sincecpsz.dA]

&
% $

f=mgD pN=W O p.10=W

0 0.2x10=W OW =2N %Q
6 Q

a:ug:E [using v=u + at]

Ou=—2_-_9% _006 \
10xg  10x10 \Q

Since the displacement for both block and rope is same é thegcceleration must be same for bot

<
M zzzzzzza— P

TT
> <77777777— P (

T=Ma

{4 @i

P O
Op=(mMm+M)a [0 a=
p=(m+M) m+M %
it S
m+M

energy 2
Elastic energy 5 FxXx &
O o

F=200N, x=1mm=

= %x 200x1x10°=0.1)

Escape velocity of a dependent of the angle of projection. Hence, changing the angle of g
is not going to effe gnitude of escape velocity
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36. External amount of work must be done in order to flow heat from lower temperature to higher temgeratt
This is according to second law of thermodynamics.

37. V= WA =mw’l =k

N TN 0 wOJK or ﬁJ'kZ
2

m m

) )
k k A [k
R N

38 T= 2n\/gI; logT = Iog(2n)+%log%g O logT = Iog(2n)+%log(|)-

Differentiating

£:0+EX£|—O ] EX]_OO:EXHX]_OO

SS
the obtained one.

. m
39. y=10 45'”%003 —2X +§§. Comparing it with standar

y = Asin(vt — kx); v =600m/s

di 2 -(-2)

e=-L—08=(L)——=0 L=0.1H
40. dt L) 0.05

41. q:g

_1 -1
*44. K-fln%@ﬂ K=¢

1In(4) = gIn2 =04In2
5 5

45. No. ofa particles emitteg
2=92-2x8+4-2

. . _ 0
+sinTt) :4[SII‘IBE—TII§ + sintt] =42xsin

Nz O

B
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:SEinE.cosg—Eﬂrt%
4 0 4

8 0. mO 0. mnd
=~ .cosTt——= 4/2 cosTt - —
2 H s i
Comparing it with standard equation @

X =A cos (wt - Kx) 0 A=42 (g 5/\

entre

Potential due to spherical shef],= 4”: R Potential difference due to charg :

v, =22 v=yva+y, =29 , 4
ATE 1 4TER 4TER %

2 —-18\2
Lot B0 _5pv107y
2x100x10

Comparing it with standard e

_(627+273-(273+27)
627+273

_ 900-300_600_2
900 900 3

work = (n) x Heat

— 2 ° = Ah

_§x3x10 x42J=8 ?@,
. Required work d D

:%K(xg —xﬁk x10°[10° -5°]1x10™

103x10* =1875

Kgwt. = 10x 10 =100 N
.8 g/m=9.8«103 kg/m
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Power = F. V

F = m HdLHD m.v.dL: constant=C
0dt dt

2

02 C ko vdv=kat 0 fvdv=[kdtO V?:kt+c :®

dd m
O v O(t)"? -
Q&

2
0 (ds=[(ct!?)dt0 S=C.t¥? == @
.[ I( ) 3 3/2
Thrust = Masx Acceleration = 3.5« 10 x 10 =3.5x 10° N @

The force body diagram

1 a0, p_ 1 a6

) a2’ 2 4TEO 2

_ 9 LG
F,=FsinB+F, = sine+b o O 0O F3sin6 Q
2 % b Fx Bl[zsm %

) D @
2
p—V— or R= (220) @
R 1000 @

V? _110x110 (é 5/\
x1000 =
Power consumed =— R~ 220x220 %
. According to Image formula %
360

360

n=2_103=2_1 @
’ ’ %
0°%=4 0 0="L=90 @

o—% x100=300%
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Liquid hydrogen and liquid oxygen are used as excellent fuel for rockéfshés low mass and hig
enthalpy of combustion whereas oxygen is a strong supporter of combustion

NH2 N§C
@ + CHCk+ 3KOH — ©+ 3KCl+ 3HO
CHs CHs

Nylon is a polyamide polyer %Q

More is the no . of + | groups attached to N atom greater is the basic chara
CGH.I will not respond to silver nitrate test because C-I bond has a partia {'1:- bond character.
For a cyclic process the net change in the internal energy is zero becagsextigchange in internal e§ergy

not depend on the path.
. CH =CH,(g) + H(g) ~ CH,- CH, %
AH=1(C=C)+4(C-H)+1(H-H)-1C-C)-6(C-H)=1C= +4!3I =¥ C-C)-2(C-H)
=615+435-347-2x414=1050-1175=-125kJ. @
24ThO - XO - 2ThOO - 2°Th

<
t,, = 3 hrs. Initial mass (§= 256 g

Co(NH), CL[Co(NH,).CI]** + 2Ct
O Structure is [Co(NE), CI] CL,
4(+1)+x+(-1x4=0

x=0

are safMe (1

2Cl, + 2HO
Cloud of white fumes

erties of elements change with a change in atomic number.
nia can dissolve ppt. of Agcl only due to formation of complex as given below:
+2NH, - [Ag(NH,),] Cl
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. Glass is a transparent or translucent super cooled liquid.
. For s-electrorh,=0 [ angular momentum = zero

1.0
. Number of formulas in cube shaped crysta%EXEi-OZ>< 10” since in NaCl type of structure-4 form

units form a cell

1.0x6.02x107

0 unit cells = 854 = 2.57x 1t unit cells. @

0 o
: H-g-o - H-E:o
. As adsorption is an exothermic process.

O Rise in temperature will decrease adsorption.
. The equilibrium constant is related to the standard emf of cell by th

logK =E%, x— " =0.295x— 2
0.059 0.059

logK =290 _100rK =1x10
59

. For spontaneous reaction, dS > Q\xan and dG should
. [A] = 1.0x105 [B]=[1.0 x 109

Ky = [2.BF[A] =[2x10%2[1.0x10°] = 4x10"®

No. of moles of boron 216 2
' ' 108

for BCI,

0 1 mole of Boron = 3 mole ofIC

0 2 mole of Boron = 6 mole ofIC

H,+ Cl, - 2HC

0 3 moles of Hydrogen is requireg

=3 x 22.4=67.2 Litre

113. Hgl, +KI —

(insoluble)

ciivey 2850 _ 1
SO S|ver—96500 10

1
ss of silver deposited1:—0><108: 1089
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_go 0059
n

E

cell cell

=1.10+ O'nglog[o.l] =1.10-0.0295=1.07V

. -block elements show a regular decrease in atomic size due to lanthanide/actinide c
. LIAI", can reduce COOH group and not the double bond @

CH,=CH-COOH _ OFM._
CH,=CH-CH,0H

Q
. According to kinetic theory the gas molecules travel in a straight line path b aphazard motfon dt
collisions.

. A chiral object or structure has four different groups attached to the car .

. Itis because mercury exists as liquid at room temperature.

. Gypsum is CaS@H,0 \@
(CoHy,0g)n+nH,0 0 - ne 0, @
D - Glucose

1
. AgNQ, - Ag + NO, + 502

. Cr,0¥ +OH™ - 2CrO;” +H* . The above equilibrium shifts to L.H.S. w ditlonof acid.

O
. CH,CH,OH+H* Offff , CH,CH, ~O-H

H
Protonated alcohol %

132. The solubility is governed B4H_,, o, i- lon = BH e = AH L ration-
Due to increase in size the magni% dration energy decresaes and hence the solubility.

133. The rain water after thunderstor s dissolved acid and therefore the pH is less than rain water wi
thunderstorm. %

135. Ba(OH), +2HCI - BaCl, +%
MV, 01x35_ . _0.1x35_07 _

Applying Molarity equati@n; = or 25xM_ = ,=———=—=0.07
) (D 12 2x25 10
137. Rate=k [A]"[B]™, = k[2A]" [v2B]™

- Rate, _ k[2Q

Rate, i@

138. CHCH, Cog HO gt _, CH,CHNH, + HCOOH. Therefore it gives only one mono chloroalkane.

=[2]" []" =2".27" = 2"

142. Magnesium provides cathodic protection and prevent rusting or corrosion.
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143. Both NQ and Q have angular shape and hence will have net dipole moment.
144. N¥, F and Na contain 10 electrons each.
145. Permanent hardness of water is due to chlorides and sulphates of calciumand magnesium.

146. In HS, due to low electronegativity of sulphur the L.P. - L.P. repulsion is more than B.P. -
hence the bond angle is®92

147. Both XeFand and CQhave a linear structure.
148. Electronic configuration of Cris

3d 4s
8 I O O

So due to half filled orbital I.P. is high of Cr.

149. The lines falling in the visible region comprise Balmer series. Hence th
5. 2.

_ 66x10%
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AIEEE 2003
MATHEMATICS SOLUTION

d esinx
—F(x)=
dx ) X

4 4 n,2
3 3 X 3
Or J‘_eSInX dX:J‘ 3 eSII’]X dX
1 X 1 X

Let @ =1t, 3X¥dx = dt
whenx=1,t=1&x-4,t=64

64 _sint 64

F(t)= Ie dt= [F(t)dt=F(64) ~F()

t
K= 64.

5th

Lim%}9+gg+5§§+

e HN0 D [

Lo, Bed 2
‘!(X) dx O_E]g% "t

Fundamental theorem (fadt)= —t, - tg

|r1 - f2| =C,C, forintersection

0 r-3<50 r<8
andr+r,>CC, r+3>50 r=2

172!
From (1) and (2),2<r<8. Q
¥*=4a(x - h), 2yy=4a vy, 2 E)
Degree =1, order = 2,

x> y* 1

144 81 25

a= %’ b=
V25" ¢

4
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t t
=(eydy=¢€'[e”yd
J)’ ydy %’eyy

eyl eher o]

t
-e U

=-¢ [te‘t +e —0—1]:et E—,t%g:e‘ —-(1+t)

U U

t

f(x) = Iog(x+\/x2—+1)
f(—x):—log(x+\/xz—+1)

f(-x)=-f(x), i.e., f(x) is an odd function.
-b

ax +bx+c=0,a+p= -, ap="
a a

1
As for given condition® +B=—+—
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CAOrtoOB [ slopeof CA= —cotél§+2§

Equation of CAy —asina = - cotélg + ZE(X - acosa).

y(sina + cosa) + x(cosa —sina) =a

Equation of bisector of both pair of straight lines,
px? + 2xy - py¥= 0 . (1)

g +2xy-qy =0 e (2)

From (1) and (2).

_ cost+bsint+1
3

O acost+bsint=3x-1

= asint - bcost bcost [0 asint—bsint =3y

Squaring & adding, (3x - 1} (3yy=a+ 7

m log(3+x) —log(3—x)
X

Li

=K (by L'Hospital rule)

G =rpsing

H =rp cosg
x=rpsin@+a)
From (1), (2) & (3),

x =acos +Hsina
. R=FP+ @+ 2PQ cosj
4R? = F’2+4(?+4PQ@@

AR =P+ Q2 - 2P
On (1) + (2),5R=> 2@
On (3)x2+(2);

Q2
24-15 12-6

or PP:Q*:R*=2:3:2
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f(x)=nx"0 f'() =n
f"(x)=n(n-1x"20 (1) = n(n-1)
f'(x)=n0 f"@Q)=n
_ 1=, n(n-1) n(n-1)(n-2) N
1 2
="C,—"C,+"C,-"C,

Sincey is perpendiculat andv, A=UXxV

j
1
-1 0] -2k _ ¢
J2xA/2 2

@A =|(i+2j+3K).(-k)| =|-3|=3

k
0
0

[
1
1

n=

+F +F, =7 +2j- 4k
PV of B-PV of A =4i+2j-2k

W = F.d =28+ 4+8=40 unit

5i +2] -2k
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A= JO’{(s+ X) = (-x +D}dx+ j’ {3-x)-(x +1)}dx+} {B-x)-(—x-D}dx

1 2

= } (2+ 2x)dx+J' 2dx+J' (4-2x)dx

= [2x—x2]?1 +[2x]; +[4x—x2]f
=0-(-2+1)+(2-0)+(8-4)-(4-1)
=1+2+4-3=4sg.units

. _ . |-2x12+4x1+3x3-32
Shortest distance = perpendicular dIStanti,e =

126
J144+9+16 |

[0 Shortest distance
=26-+4+1+15+9 = 26-13=13 [ 26-T]
X-b_y_3-dx-b_y_3-d

a 1 ¢ a 1 ¢

For perpendiculasa +1+cc =0

Yo=Y1 4,74

1 -1
1 1 -k|=00 2
k 2 1 k+2

k?+ 3k =00 k(k+3)=0o0rk

I :} xf(X) dx:}(a+ b-x)f (a&

= (a+ b)}f(a+ b-x)dx

OA, OB corresponds to motion with acceleration ‘f’and retardation ‘r' respectively.
Area of AOAB=SandOB=t. LetOL=t,,
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LB =t, andAL =v, SZ%OB_AL :%t_v; V:ZTS

_M, 102 _ 1
F%”@t 0t ZS§+I_§

R=u /Z_h = (ucosB) xt
g

Now, h=(-usinB)t + % gt

Substituting ‘t’ from (1),
h:_usine 2_h+}gD 2h 0O
co®¥\g 2 co§6%
h=-u /z—htane+htar129+h
g

tarf6—-u /hi tan6=0; [Jtan6=u
g

ApplyingR - R, + R, + R,
As, 1+ +w" =0, OA=0

tanBEH=E; sin B’—Tazi
ong 2r hO 2R

= = E z: ZWO+Zw=
(2),|z|—|oj—1andw+w 0,Z®+zw=0

= ief = -
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Z+az+b=0; z+z=-a&zz,=b

0, z, z form an equilateraf
00+2z°+2°=02+22+20

(for equationA, z?+2z2+2z2=227,+227,+22)
27 +2°=22, Or (7+2) =372

0 &= 3b.

(A+y?)+(x - et""”_ly)d—y =0
dx

d_X+ X _ etan’ly
dy (1+y*) (A+y?)

1+y?) S_X +x =Y ]
y

1
I e N\ .
LF. = gan? = etanly

tan ly

X ( etan'1 y ) - J' € etan'1 ydy
1+y

tan* ray tan* 2tant
x(e®" V)= 5 +C O 2xe™ 7Y =™V +k

Letf(x)=¢&

D}f(x) g(x)dx :‘1[e" (x> —e“)dx

1 1
= Zexd _ e2xd
‘c[ X X ‘c[ X

:[xzex]é —2[xef‘ —ex]i, —%[ezx];

5 &

10
=e-g-—-[2e-et+l=e
12 T ] 23

- %;
. Tr?=1540r=7
For centre on solving@ n
2x-3y=5 & 3x =Z/or x=1,y=1 centre = (1, -1)

Equation of gjr (y+1f="7
X2+ Y- 2x +

<1, Osl_TXslandOS 1_22)( <1

X <2, —3<x<land-1<2x<1
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,—3<x<], and—%sxs

1+3x 1-x 1-2x
+ + <
3 4 2

1

Also 0=

0<13-3x<1200 1<3x <130 :—];)SXS]'—;

maxT -, -3 -
[

1
—<X<
3

n(S) =°C,; n(E) =°C, +2C,

_n(E) _C,+°C, _2
PE= g™ e T

(1-3a)* O_
2 _ 2™ 2
(@ -5%+3°g a -5a+3

(1-39)°

————~—=90r%”’-6a+l
(@ -5a+3

=0a’-45+27 or 3%=26 ora=

Tr+1

2
For first negative term, n - &O bPE

O r=7. Therefore, firs termis T

256-r

T, =2°C (V3" &Sr=r°C.(3 2 (5"

6-r_r
Terms will b@ix > & 3 both are +ve integer. AB<r <256 [ r =0,8,16,24,

g@;ﬁ @ H is also an integer.
C

2

+ (—U) = /F2 £ + U? - 2f utcos

X. and min.
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_ucosu

d (VBZA): 2f?t—2fucost =0 or t=

dt
Therefore, total no. of values of r = 33.
Usingncr + nCr-l = n+1Can Cr+1+ nCr—]_ +N Cr 4N Cr - nCr+1 +n+l Cr +n Cr

1 1 2
" C:r+1 +n+ Cr D " C:r+1

0

a

0=a+p or B=60-qa

h_
or 3= 40h 1r?
> 14
40'160

Therefore possible height = 40 metre

tan@ — tana
anB=————
1+tanB.tana

1 8 16 % 16 _ 32
Area of AABD == —=— Aréa of AABC=2x—— = —
2 33 3/3 33

If acoszEEH+CCO§Bé 3b
020 020 2

ajcos C + 1] + c[cos A 1(@@%?
(a+c)+(acosC+c% b

or a, b,careinA.P.

a+c+b=3b ora%
O

=~ X(1-x)" dx:j[(l— x=1)(1-x)"dx
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1 1
:I(l— x)"t dx—I(l— x)" dx
0 0

_q-0™d o q-n™o o 11
DB—(n+2)H) E—(n+1)a n+2 n+l1

1 1

_n+1 n+2

d%
— (seétdt
de . seéxt.2x

X _ %-0 Qi y L' Hospital rule)
0 ; (xsinx) 0 SiNX+XCOX
X

2seé x> 2x1

" i T+l
- mX+C09(H
0 X [

“l\ centre of sphere = (-1, 1, 2

Radius of spherg/1+1+4+19=5 %

Perpendicular distance from centre ne

-1+2+4+7| 12
OC=d=—F———=—=4
V1+4+4 3 @
AC2=AC?-0C=5-4=9

_— —

-1 1
the faces = Angle between their normals

_19 or 6 =cos*

3535/ 35
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im - KI(X) —kf(X)

=4 (By L'H ital rul
2 gk~ (x) (By L'Hospital rule)

imak—gl(x)_fl(x)— 4 or k=4.
9 (x)—f(x)

tanélg—)z(g. (1-sinx)
(11— 2x)*

T
LetXZ§+y;y -0

—tant- Y H. (1-co
— lim O ZD( Sy):nm
T ()

—tanY 2sit Y
2 2

g Y
(-8 8

y
_im 1 tanE Etiny/ZET_ 1

w2 yp Hyl2 g 32
3

(h-a,)° +(k=by)? = (h-a,)? + (k-b,)?
(33 )x+ (B, ~by)y + (a6 + b3 -4 ~bf) =0

1
C= (a8 + b3 -2 - b)

a a 1+a’ a a 1 |a a & @
b b> 1+b*(=00|b b*> 1|+/b b’
e @ 1+¢ c ¢ 1] |c ¢
(a-b)(b-c)(c-a)+abc(a-b)(Q@a)zo
(@abc+1)[(a-b)(b-c)(c-a)

1 a &
As|1 b D? ¢o(giv;c ' Oabc=-1

1 ¢ ¢

. x?-3x+2=0 or b)Y -1)=0
xR 0 No. of solution= 4

+123 f"(x)= 12x - 18a
in. 6% 18ax + 128=0[ x?-3ax+2&=0

> 0, therefore, a = 2.
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£(0) = 0: f(x):xe_%+xﬁ

im - im h
R.H.L. Irh()(()"'h)e ZIh:Ihm g2/ =0

prp
LHL Lim(0-hje ™ "=0
Therefore, f(x) is continuous
1.1 1.1
+hje M7_pg nnd

RH.D. m - =0

AL
. (0-h)e™
L.H.D. Lim h
Therefore, L.H.D# R.H.D.
f(x) is not differentiable at x = 0.

1
- he_gbH+

-1

3

=0 e

+ IOglO(X3 - X)

4-x2 2 0% -X >0 x £ £/4

0D = (-10)U(Le) {4}
D=(-1,0)U(L2)U(2,).

f(x +y) =f(x) + f(y). Let f(a)=ma
f(A)=7,0 m=7,f(x) =7x

y:x+1 Ord_y:]_—_
X dx

For max. or min.1—

O <2(+ve minima)

Therefore x

63. Letp be e%gtion of the plane to the horizontal and u be the velocity of projection of the proje

Q< U
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64. >x=17Q Ix? =2830increase irgx =10, then
2x'=170+10=180

Increase irEx? =900-400=500then
>x'? =2830+500=3330
L B N
Variance =— X' - B—Zx g @
n n ]
= i x 3330~ Bi XlSOé =222-144=78. %Q
15 15 N @

As for given question two cases are possible.
() Selecting 4 out of first five question and 6 out of remaining 8 questi

(if) Selecting 5 out of first five question and 5 out of remaining 8 que >
Therefore, total number of choices = 140 + 56 = 196.

140 choices.
56 choices.

o0 BO @ bOm bO

M oF T a a

a=a’ +b’ B=2ab

Now women can be arranged in 6! ways.
Total number of ways = &!5!

No option satisfied wrong.
A=(7,-4,7),B=(1,-6,10),C=(-1,-3,4)

o T
—sZsmlasE

>Z). Out of given four option no one is absolutely correct but (c) could be takef intc

2 2

1. : 1. : : : 1
n. - |a|g_ Is correct, n‘a<E is taken as correct then it domain satlsfya‘er\/?% but

V2
. 11
nlssatlsfled\./—i \/:—3 2
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Eq. of planes bé +%+E =18 X+ Yo (C r distance on plane from origin is same.)

c al b1 C1

+i2+2i .
=10 (i)*=% Ox=4n, nO1
2 o

f:N_o1
f(1)=0, f(2) =-1, f(3) =-1, f(4) = -2,
f(5) = 2, and f(6) = -3 so on.
"
e —

In this type of function every element of set A igue image in set B and there is no element lefflin se
Hence fis one-one and onto function.

. f(x)=aR+bx+c %
f(1)=f(l) Da+b+c=a-b+c orb@C>>
0 f(x) =a¥ +c orf'(x) =2ax
Now f'(a); f'(b); andf'(c) are Za% afpy; 2a(c). If a, b, c are in A.P. tfig) ; f'(b) andf'(c) are also

.
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