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AIEEE - 2003 solutions

AIEEE 2003
PHYSICS & CHEMISTRY SOLUTIONS

1. Force s to displacement] the work done is zero
2. Since there is no deviation in the path of the charged particle, so net force due to presence of electric

magnetic field must be zefd vB=qEL B = v _O =10°Wb/m?

3. 1OV
[ 2 ¢ O
L:\/E; | OL? i |_1:L_21:—(2L22) =40 0 l:\/Z=2
2 |2 O l, L3 L5 O T,

o7-Dpkol
2 T, 2

4. 1= (H)tan60®  =W./3

49
7. Mass =98 =5kg. When lift is moving downward, apparent weight = 5(9.8 - 5x4.8 = 24 N
8. Potentiald R

R 0O lengthD Potential difference] |
40

= 0 AT=16C
11. 25¢10°x10°°
01 0O
13 1 —co-l-cn [—;LD— [cf
) Moo Ho€o [Ho€o [
[C]=LT! or [C]?=L?T?

14. —%mR2 or MOtOR?
. 1 1
For disc X1, = > (M)(R)’ =§(Trr2t).(R)2
. 1
For discY,l, = E[T[(4R)2.t/4] [4R]?

DI_X:L
l, @

2 1 pR3 1 H-HR
15. THRC qﬁ%é 2% 10m/se v
/2 /2
E?%E iglice 1Eene ==
R, A0 10mM 10m

=8xT, =8x5=40=40hours l l

O 1, =641,
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16. Angular momentum 1 OKinetic energyl] [:@
Angular frequency w
Lo gfE =4 0OL, L
L, KE
17 OhRSTEFHE
RMIVUXGE
R - Radiowaves; M. Microwaves; |- Infraredrays; V- Visiblerays; U- Ultravioletrays;

18.

19.

21.

22.

24,

25.

www.minglebox.com

X o Xrays; G- yrays; C- Cosmicrays

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

Au

@U=Me3gbv=_—r

Distance between the surface of the spherical bodies = 12R - R - 2R =9R
Forceg Mass, Acceleratiom Mass, Distancg Acceleration
qAM_ 1.8 1o o
a, SM 5 S "5
9
S+§=90 65=90 812521'5’ 5=15x5=75

Note: Maximum distance will be travelled by smaller bodies due to the greater acceleration caused by
same gravitational force
Energy = Work done by force (F)

1 2500m
O =m.G0?=(F)(6) O F=
> (0)" = (F)(6) X6

For v=100km/hr % m@00y> = (F)(S
0 Lmaooy = P09 Hs
2 02%X6 [

_ 106 100x 6x 2
2500« 2
From, the question if the horizontal distance is none other than the horizontal range on the level of the roc
building

=24m

\#'sin20 _ (LOY sin(2x30) _ 10<10x /3
g g 2x10

= 866

Range =

[momentum] = [M][L][T *]=[MLT ]

M]LT™ -
(Planck’s Constant) = - [][T—]—ML T

According to triangle law of forces, the resultant force is zero.
In presence of zero external force, there is no change in velocity
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26. According to Gauss’s Law
[(EdA)=a,/e, O a=g,(¢,-)
[since(p=J'E.dA]

AIEEE - 2003 solutions

f =pN

27. 10N

" Z

f=mgO pN= WO p10=W

0 02x10=W OW =2N
a= = i =
28. Mg 10 [usingv=u + at]
Oup= 6 __6 _ 006
10xg 10x10

31. Since the displacement for both block and rope is same so, the acceleration must be same for both

M /777777 — P

{4

TT

T=Ma
P

O p=(mMm+ M a=
p= (m+ Ma —

T=Ma= PM
m+M

1
33. Elastic energy 3 Fxx

F=200N, x=1mm=10m DE2%><200<1><10‘3=0.1J

34. Escape velocity of a body is independent of the angle of projection. Hence, changing the angle of projec
is not going to effect the magnitude of escape velocity

M
35. T=2ml - L. 0)
ST _ M+m ..
?— Ko (II)

www.minglebox.com 3
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36. External amount of work must be done in order to flow heat from lower temperature to higher temperatt
This is according to second law of thermodynamics.

37. V0 = WA =mw’l =k

=X e [K 0 wOJK or ﬂJ'kZ

A 2
\, max= \j, max El) EZ) A_ K,

I 1 I
38. T= 2n\/§; logT :Iog(2n)+zlog%g OlogT= Iog(2n)+—|og(|)— Iog(g)
Differentiating
1
=—x 2F 105= 10%
AT 0458 o 0 ATa00=1x2 100 2

T 2 1 . . . .
Note: In this method, the % error ogtalned is an approximate value on the higher side. Exact value is less't
the obtained one.

Y n
39. y=10" smEﬁOO:— 2x + 3 @ Comparing it with standard equation

y = Asin(vt — kx); v= 600m/s
40. —L%D 8= (L)2 (2) O L=0.1H
_Q
41. 9 \/E
*44. KzEInBEH O K:}InE@)H
f ONO 5 L2500
2

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

45. No. ofa particles emitted = 8, No. pf particles emitted = 4, No.pf particles emitted = 2
2=92-2x8+4-2=78

30 30 6Q

WA A 20
48' I = % = 1'5A ‘éllgl = I_‘ ‘éugl )—I = 11
3V 3V 3V

_ _ 0 ] i
50. x= 4cosmt+sinmt) = 4[smél§—nt§ + sinTt] = @xsinﬂiécosb%

I
11
N

www.minglebox.com 4
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51.

52.

53.

54,

56.

S7.

58.

= DinEsosg—Eﬂrt%
89 4 0 4

_ 8 0. md_ 0. mnQo
-Ecosgn i 4/_2cosg1t i

Comparing it with standard equation

X =A cos (wt - Kx) 0 A=4/2

Potential due to spherical shef],=

19> _ (8x107°)? 3o
Work done= =3 = 29 ) _ 351023
oK aONe= S . ™ % 100x10°

3

C
Comparing it with standard e%—p =Y= 5

62F 273~ 273+27)
6274273

_ 900-300_ 600 _
900 900

work = ) )x Heat

2
3

- %x 8 10x 42J= 84x10°J

Required work done

:%K(xg -x2) = %x 510 [10F -5 ]x10™

:%x 5 7% 16x 10° = 1875

n:i I; | = 1Im
21\

T =10 Kgwt. =10x 10 =100 N

M =9.8g/m=9.8103kg/m n =50 hz

www.minglebox.com
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. Potential difference due to charge at the centre
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66.

67.
69.

70.

73.

74.

75.

Power = F. V
F = m HdLHD m.v.dL: constant=C
Odt O dt
V 2
Dd——g—kD vdv= kdt DI vdv:IkdtD V—:kt+c
dt m 2
ds 1/2
1/2 =cCt
O vad(t) at
O [ ds ([ (ct?)dtO S:Cgt”2 [0 S= NEL I
I I ) '3 3/2

Thrust = Mass Acceleration = 3.5« 10* x 10 = 3.5x 1® N
The force body diagram

1 4%, p_ 1 4ag
2 2 4ATEy  b?

1

4Ter @&

R _ G L9 g, U 0. d
F = EsinB+F, 4”::0 gf’smEHle 0 K DB‘%smEH—gE

AN (& b* O

2 2
p—V— or R= (220)

R 1000

V?  110<110
=——————x1000=

Power consumed =— R - 2200220 250 watt
According to Image formula
1238015 5360,

0 0
1394 9=

0 4
(Z—TD(ez—el):(Ae)” 0 n=1
L, =21 or (%)= (m?)@1)

_ 2l _ (P4l _
R = =4xR
o = (P) () (r/\/_)2 (mr?

UAR=4R-R=3R

AR —% :gx 100=300%
R R

www.minglebox.com
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76. Liquid hydrogen and liquid oxygen are used as excellent fuel for rockéfshéks low

77

78.
79.
80.
81.

82.

83.
84.

86.

88.

89.

91.
92.

94.
95.
96.

99.

10

IEEE - 2003 soluti

mass and Kigh
enthalpy of combustion whereas oxygen is a strong supporter of combustion

NH2 N§C
©+ CHCk+ 3KOH — ©+ 3KCl+ 3HO
CHs CH;s

Nylon is a polyamide polyer
More is the no . of + | groups attached to N atom greater is the basic character.
CGH.I will not respond to silver nitrate test because C-I bond has a partial double bond character.

For a cyclic process the net change in the internal energy is zero because the change in internal energy
not depend on the path.

CH,=CH, (g) + H(g) - CH, - CH,
A H € G 4€ H H H) e G 6CG HF LC Cr YH- Hf YC-C)-2(C-H)
= 635 435 347 2 414 1050-1175=-125kJ.
o' ThOD - X O = 2 ThO D - 5°Th
t,, = 3 hrs. Initial mass (§= 256 g
_C, _256_256_

Co(NH), CL[Co(NH,).CI]** + 2Ct

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

An acidic solution cannot have a pH > 7.

In neopentane all the H atoms are safje (1

CIZHs
CHs - (I: -CH
CHs

PH, + 4Cl, - PC| + 3HCI
Fez= 3¢ .49
4HCI+Q - 2ClL +2HO
Cloud of white fumes
The properties of elements change with a change in atomic number.
0. Ammonia can dissolve ppt. of Agcl only due to formation of complex as given below:
AgCl + 2NH, - [Ag(NH,),] ClI

www.minglebox.com 7
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101. Gl&Ss is a transparent or translucent super cooled liquid. AIEEE - 2003 solutions
102. For s-electrort,=0 [J angular momentum = zero

10
103. Number of formulas in cube shaped crysta@gx 602<10° since in NaCl type of structure 4 formula

units form a cell

1.0< 602x10%
. : : l M
[0 unit cells Y 2.57x 1 unit cells.

o ©

0
104. H-g-o - H-E:O

105. As adsorption is an exothermic process.
O Rise in temperature will decrease adsorption.
106. The equilibrium constant is related to the standard emf of cell by the expression

logK =E%, x— " =0.295x— 2
0.059 0.059

logK :%):10 or K=1x10™"°

107. For spontaneous reaction, dS > Q\@ and dG should be negative i.e. <0
108. [A] = 1.0x105 [B]=[1.0 x 109

K., = [2.BF[A] =[2x10°?[1.0x10°] = 4x10*
109. No. of moles of boron 216 2

' ' 108

for BCI,

0 1 mole of Boron = 3 mole oflC

0 2 mole of Boron = 6 mole ofIC

H,+ Cl, - 2HC

O 3 moles of Hydrogen is required

=3 x 22.4=67.2 Litre

_[No,E _ [r2x107f

— -3
110. K. = lNzO4] = l4-8><10_2J = 3x10°mol/L

111. Due to exothermicity of reaction low or optimum temperature will be required. Since 3 moles are changing
2 moles.

0 High pressure will be required.

113. Hgl, +KI - K,Hdgl,

(insoluble) (soluble)

On heating Hgldecomposes as Hg&= Hg + |,

117. N f I f sil —9650:imoles
. No. of moles o S|ver—96500 10

1
] Mass of silver depositedlfox 108=10.8¢g

www.minglebox.com 8
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0059, [Cu™?

118. EceII = Egell +T|0g Zn+2

_ 110+ 09°°

log[ 0. 116 00295= 107V

120. f-block elements show a regular decrease in atomic size due to lanthanide/actinide contraction.
122. LiAl", can reduce COOH group and not the double bond

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

123. According to kinetic theory the gas molecules travel in a straight line path but show haphazard motion dt
collisions.

125. A chiral object or structure has four different groups attached to the carbocation.
126. Cr, O +OH™ - 2CrO; +H". The above equilibrium shifts to L.H.S. on addition of acid.

127. Itis because mercury exists as liquid at room temperature.
128. Gypsum is CaSQ@H,0

129. (GH,O)n+nH,00M ~ ncH O

D -Glu cos

1
130. AGNQ, — Ag +NO, + 50,

O
131. CHCH,OH+H* D?ﬁfﬂuCHSCHz—cl)—H
H

Protonated alcohol

132. The solubility is governed kiyH i.e. AH = AH AH

Due to increase in size the magnitude of hydration energy decresaes and hence the solubility.

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

135. Ba(OH), + 2HCI — BaCl, + 2H,0

solution solution lattice Hydration*

|v|11v1 MY, 25eM, = 0.1;35DM1 _01x35_07 _

(Ba(OH),)  (HCI) 2x25 10

Applying Molarity equation;

137. Rate= k [A]"[B]™ Ratg = k[2A]" [%B]"

- Rate, _k[2A" [8]"

Ratel k[A]n [B]m :[2]n [1/2]m =N o m — gn-m

138. CHCHN = C+HO o, CH,CH,NH, + HCOOH. Therefore it gives only one mono chloroalkane.

140. Onincreasing pressure, the temperature is also increased. Thus in pressure cooker due to increase in p
the b.p. of water increases.

141. r = K[Q] [NOJ?. When the volume is reduced to 1/2, The conc. will double.
O New rate = k[2(] [2NO]J* = 8 k [(] [NO] The new rate increases by eight times.

142. Magnesium provides cathodic protection and prevent rusting or corrosion.

www.minglebox.com 9
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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. - B.P. repulsion a
hence the bond angle is®92

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

AIEEE - 2003 solutions

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 the third line woptdher 5 i.e.
5. 2.

_h _ 6ex10 _
mv 60x10°x10

www.minglebox.com 10
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AIEEE 2003
MATHEMATICS SOLUTION

e orI ™’ dx = stzes'“x dx

1. & F(x)=

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

64 s|nt 64

F(t) = f dt= [F(t)dt= F64)- FQ)

K= 64.

9+1
2.  n=9then median term%TQh =5" term. Last four observations are increased by 2. The median is 5tt

observation which is remaining unchangedThere will be no change in median.

3. le%lg gg @9 Bng - Lim = %_+2_3+n_jg

e §N0 O e ngt o ont n'g
1 ked 1

X)*dx—-0= ==
.[() 955 5

4. Fundamental theorem (fadt)=—t, _tg

5. |n—r|=CC, forintersection

Or-3<5gr<8 L (1)
and(+r,>CC, r+3>50 r=2 ... )
From (1) and (2), 2 <r<8.

6. y=4alx-h), 2yy=4a0 yy,=2a0 yS +yy, =0
Degree =1, order =2

, X y_1
" 144 81 25

/14 \/7 |, 81 _15_5
"144712" 4

3
Foci = (3, 0), focus of ellipse =(3,0) €=

4
5 = 1691 ATR

160

g. F(1)= J’ f(t—y)g(y)dy

www.minglebox.com 11
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t t
= & ydy=éfe’yd
J}’ yy:%’yy

é[ ye’ - ey] —é[yey+e]

:—é[te +e' -0- 1] %ﬁme —(1+1)
0 € 0

9. f(x)= Iog(x+\/x2 +1)
f(x)=- Iog(x+ VX +1)
f(-x)=-f(x), ie, f(x) is an odd function.

10. axX’ +bx+c= 00(+[3—?b 0([3——

a
1 1
As for given condition® +B = o +§
b> 2c
Y
a+p=-— - =
B GZBZ a CZ
a2
On simplification 2& = alf + be
2a_ ¢ b ab c
Uy Tate Yoz & paeinHp
1 2 a
1 4 c
1 0 a
1 b b:0 R3—> R3_R2,R2—>R2_Rl
1 2¢c c¢
1 0 a
0 b b-al=0
0 2c-b c-b

b(c-b)-(b-a)(2c-b)=0

D |
+

On simplification,

olN
oOlk

0 a, b, c are in Harmonic Progression.
12. Co-ordinates of A = (acos, a sina)

Equation of OB, Y= tar'BE+a B(
W O

www.minglebox.com
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13.

14.

15.

16.

17.

CAOrtoOB [ slopeof CA= —cotélg+2§

Equation of CA y- asina = —cotélg+ Elé( X= acosa).

y(sina + cosa )+ Xcosa —sina)=a

Equation of bisector of both pair of straight lines,
px? + 2xy - py¥= 0 . (1)
g +2xy-qy =0 e (2)
q_ 2 _-q
4= =_(
From (1) and (2). 1 -20 -1
X = cost+ 25|nt+1 0 ecost+ bsint=3x-1
=M O asint—- bsint=3y

Squaring & adding, (3x - 1} (3yy=a+ 7
m log@+ x)—1og(3—x)

Lim < =K (by L'Hospital rule)
1 _ -1

Lim3*X_3=x_k p2-

o 1 3

a= T P; [d =rpsind

H= rpcosd [}sin(90” +6)=cosd[]

G=rpsing ... (1)
H=rpcosp  ......... (2)
X=r1psinB+a) ... (3)

From (1), (2) & (3),

x= "acost + Hsina

R=P+Q@+2PQcossy ... (1)

ARR =P +4@F +4PQcos e (2)

IR=P+Q-2PQCco§ . (3)

on(1)+(2),5R=2P+2& ... (4)

On (3x2+(2), 12R=3P+ 6@ ... (5)

2P+2Q@-5R=0 (6)

3P+6Q-12R=0 e, (7)
P2 B QZ B RZ

- 24+30 24-15 12-6

E:E:R—z or P:Q :R=2:3:2

6 9 6

www.minglebox.com
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np=40 1 _1 _

18. npq:ZED q=5p=5.n=8
—7)=® —gt-t_1
dx_ ) Cl%%g 8 28 25 32

19. f(x)=x"0 f@=1
f'(x)=nx"*0 (1) =n
f (xF {n-2x20 f (1)= n(n-1)
........................ f"(x) =n!0 " () =n!

1=, nin-1) n(n-1)(n-2) N
“Tu 2 3| n!
=" G-" C+" C-" GH..coen +1D)""C, =0

20. Sincep is perpendiculafuandv, n=uxV

i ]k
1 1 O
. |1 -10 -2 -
n= = =-k
J2xA/2 2

|G| =] (i+ 2j+ 3Kk).(- k)| =|-3|=3
21. F+E+F=7i+2j-4k
d=P.V of B-P.V of A=4i+2j-2k

WE Fd= 28+ 4+ 8= 40 unit

A
22.
37 +4] 51 +2j -2k
B '~ D T C
— _ (3+5i+ (0-2)j+ (4+ 49k
P of A5 = &8I+ O 2+ (44
:4i—j+4kor‘A_D":«/16+16+1=\/3_3
y=-x+1
(-1,2)
23.
7
y = 3+X

www.minglebox.com 14
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A:JO'{ @G x> €% 1 dxkj’{ 3 x)r € x+ 1} dx+}{(3— X)— (- x—1}dx

1 2

:} (2 2x)dx+I 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

| . |- %12 & X 3-327 _
24. Shortest distance = perpendicular dlstanﬁte = J144+r 9+16 | =26

[0 Shortest distance

= 26+ 4 1t 15 9= 26-13=13 [-26-r]

x-b_y _ 3-d x-b_y_ 3-d
25. - - ’ . 4 |
a 1 c a 1 ¢
For perpendiculara+ 1+ od =0
Xom Xy Yoo Y1 4,77
26 l, m, n, =0
l, m, n,
1 -1 -1 0 0 -1
1 1 -k|=00| 2 1+k -k|=0
k 2 1 k+2 1 1

k?+3k =00 k(k+3)=0ork=0o0r-3
b b

27. 1§ xt ()dx [ @@ b-x)f @+ b-x)dx
= (a+ b)Jb' f@at+ b-X)dx—}xf @+ b—x)dx
= (@ b)} f@a+ b- x)dx—}xf (x)dx

21= @+ b)} f(x)dx

| = (a; b) J:'f(x)dx | = (a; b) } f@a+ b- x)dx

28. Portion OA, OB corresponds to motion with acceleration ‘f’ and retardation ‘r’ respectively.
Area of AOAB= SandOB=t.Let OL=t,

www.minglebox.com 15
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1 1 2S

LB=t andAL = v,S=-OBAL =—tv,v=—
2 2 t

Also, f—tl t, =

_A, 1> _ 1
t_§+r§t It 25§+r§

29. R=u /2—h = (uco)xt
g

S
o\ g (1)

—h|<

-3,
tf

Now, h= (usinB)t+ % gt

Substituting ‘t’ from (1),

usind |2h 1 0O 2h O 2h
T h=-u_|— tarB+ hsec 0
cosB \ g Zgggcos2 H g

h=-u /z—h ta®+ htarf6+h
g
tarf6—-u 2 tarfD= 0 Otan®=u 2
hg hg

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

31. tanBEH_— sin BEB:_

h=-

r+R=§§:ot—+cosec—DD r+R—— COtB—H
2 2 [2n[

32. Taking co-ordinates %’%@(X’Y)& (xr, yr) . Above coordinates satisfy the relation y = mx Therefore lies

on the straight line.

33. |zj=1 ... (1)
Z[_ T z _.
As, Arg@t—og— 5 therefore& [
z
O © =1L (2)

From (1) & (2),| = |0 = 1andé+é = 0;Z0+2zw=0

Z0)= — _:_Z_ 70)= —i 2:—
ZW=—7Z® w.moqzoo i

www.minglebox.com 16
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34. Z+az+b=0; z+z=-a&zz,=b

0, z, z form an equilateraf
00+2z°+2°=07+22+20

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

0 &= 3b.

35, (1+y*)+ (><-6“"‘”_1y)d—y =0
dx

d_X+ X _ etan’ly
dy (@+y*) (@+y?)

(L+y?) j_x +x= €Y ]
y

1
— =y _
I. F. - e(1+y ) = aan 1 y

tan "y

X (etan'1 y ) - J‘ € etan'1 ydy
1+y

2tanty

xE€™")= +C O %e™ V=™ +k

36. Letf(x)=¢

Dj[ f(x)g(x)dx:j[ g (¥ —e)dx

1 1
=[ X&dx-[e*d
R

:[fé‘]é —ixex—ex]i, —% ezx]ﬁ,

ce- 10 e e fme-& 3
& 2H 2 2

37. mf=1540r=7

For centre on solving equation

2x-3y=5 & 3x-4y=7 or x=1,y=1 centre = (1, -1)
Equation of circle, (x - 2 (y + 1f =7

X2+ V- 2x+2y =47

3x+1 1-x 1-2x
38. P(A)= ,P(B)=——,P(C) =
4 2
These are mutually exclusive
3x+1 1-x 1-2x

0< < land0 < <1

<1, 0<
31

4
- ¥ 3K 2- X x< land-1<2x<1

www.minglebox.com
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—1sxs§ X X land—%sxs

N =

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

1

Also 0=

& 13 3x 1727 1< 3x<130 %stl—j

O 1
maXD_ i_3! e}
] 2
1 1
—<x<=0OxOr,=
3772 %' 2H
39. n(S) =5C2; n(E) =2Cl + 2Cl
_n(E)_°C+°C, _2

E _
PE=1e ™ "¢, s
1- & , 2
=i ———&20°=—————
40. d-5:m+3 d-5,+3

0 @ O 2
D @-m+3°H &-m+3

_ 2

B g4 -1
@& - =|+3)

2

= B-4%+27 or 3®B=26 ora:§

nr 1) (- 2:| ....... (n-r+1) (%)’

41, T =

32
For first negative term,n-r+1< 0 ng

O r=7. Therefore, first negative termis T

256-r

2. T2 el = 6E 9

256-r 1
Terms will be integral ifT& 3 both are +ve integer. AS& & 2567

For above values af E{!?His also an integer.
O C

43. Aftert; velocity =f xt

Vo, = ft+ ()= f? € + 17 - 2f utcos

For max. and min.

www.minglebox.com
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d LCOSO AIEEE - 2003 solutions
a( \QA): 2f + 2fucom =0 or t=

Therefore, total no. of values of r = 33.

44. Using"C +"C_ ="C="C_ +"C,+"G+"C ="C,,+™C +"C,

1 1 2
" Cr+1 +n+ Cr D " Cr+1

45, A
2o
/
1
h
4
270 I
0=a+p or B=6-qa
h h
anp = tard - tana or§— 40 160
C ¥tadtana 5 ;. h h h-200 h + 6400 =0, h =40 or 160 metre
40°160

Therefore possible height = 40 metre

8/3 8
tan60° =—— or x =—~—
46. an » or X 3
Area OfAABD:lx4xi:£ ] Area of AABC=2x 16 _ 32
2 3/3 3

3/3 3/3
47. If aco§BEH+ oco§BéB=§
02 [ 020 2

a[cosC + 1] +c[cosA+1]=3b

(a+c)+(acosC+ccosB)=3b

a+tc+b=3b ora+c= 2b or a,b,careinA.P.
48. "a b e @ Ta brT).@+tb+e)=0
~2 712 -2 T S
[ [or[ e+ 2l ook ta)=0

-1-4-9 _
2

“abr b+ ca= -7
1

49. I:J’x(l— x)" dx
0

- I:}— X(E x) dx:} (I- x- 11— x)"dx

www.minglebox.com
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:} (1= x)"* dx—} (1- x)" dx

- x)”*zf[ E(l x)””ﬁ 1 1

DB—(n+2)H) D—(n+1)g) n+2 n+1

.11
n+l n+2
d*
— [seétdt
Lim dx‘O[ —Lim seé X*.2x
50. 500 d . 5i0 cinwe wena (DY L Hospital rule)
0 g(xsinx) 0 Sin X+ XCOSX
dx
xeéx® _ 2x1_

Emi+cos<a =

51. Ag—-—-----iC_____— centre of sphere = (-1, 1, 2)

Radius of spherg/ 1+ 1+ 4+19 =
Perpendicular distance from centre to the plane

-1+ 2+4+7|_12
OC=d=— ___ |=""=
N1+ 4+4 3

AC2=AC*-0C=5-4=90 AC=3
52. Vector perpendicular to the face OAB

i j k
=OAxOB= |1 2 1|=5i-j-3k
2 1 3
Vector perpendicular to the face ABC
[ i Kk
=ABXAC=|1 -1 2|=i-5j-3k
-2 -11

Angle between the faces = Angle between their normals

19 or 8 =cos Bl—H

5+5+9

SB\/_S\/_

www.minglebox.com 20
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im - K9(X) —kf(x)

53. '™
a(k) - (x)

=4 (By L'Hospital rule)

"Xmak—gl(x)_fl(x)— 4 or k=4.
T 9(x)—f(x)

4 tanélg - )2( E . (I=sinx)

X2 (11— 2x)*

Tt
Letx=§+y;y~ 0

~tard- Y. (I-cosy) —tan” 2sin? Y
0 200 2 2

— lim — lim

T y-0 " \3 y-0 3
2y) 8. 8
8
tan ..
m 1 2 Eslny/Zﬁ:i
H H ™ 32

=, Byiz
24
55. (- af+ (k- QY= (h-a)*+(k-b,)?
(q—az)x+(b1—b2)y+% G+B-d-b)=0

c=3 @+~ -b)

a & 1+a’ aa 1 |a & &
56 b ¥ 1+b*|=00|b b 1|+|b b*> b3|=0
c ¢ 1+¢ c & 1 |c && ¢

(@a-b)(b-c)(c-a)+abc(a-b)(b-c)(c-a)=0
(@abc+1)[(a-b)(b-c)(c-a)]=0
1 a a
As|1 b b?|#0 (given condition) Oabc=-1
1 ¢ ¢

57. ¥ -3%+2=0 or(%-2)(x-1=0
| = 12 0or x=%1% 2 or O No. of solution= 4
58. f(x)=2¥-9aX+ 12&x + 1
f'(x) = 6x - 18ax + 123 f"(x)= 12x - 18a
For max. or min. 6% 18ax + 12a=0[0 x?-3ax+2&4=0
X =aorXx=2a, at Xx=a max.and at x = 2a min.
pP>=q
&=2a] a=2ora=0
but a > 0, therefore, a = 2.

www.minglebox.com
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1.1
59. f(0)=0; f(x)= erL E

=0

R H L I|m O+ h)e—Z/h - lim h

h-0"_2/h
e

-H-1f
L.H.L Lim (0- he™ "=0

Therefore, f(x) is continuous
B& IE _B& 15
R.H.D. lim (O*' h)eDh hO_heh hO

=0
h-0 h

L.H.D. |-hljg h
Therefore, L.H.D#£ R.H.D.
f(x) is not differentiable at x = 0.

=1

60.

+ |Oglo(X3 - X)

3
f(x)=
&) 4-x°
4- R £ 0 - x>0 xZ+/4

0 D= ¢ 10)J 1) -{V4f
D= ¢ 10U 12)U (2, ).
61. f(x+y)=1f(x)+f(y). Let f(a)=ma
f() =70 m=7,f(x) =7x
A 7n(n+1)

ro-rg

62. Y= ><+10rd—y—1—i2
X dx X

. 1
For max. or mln.;L—F =00 x=%1

d_y:% %% = 26 ve minima)

Therefore x =1
63. Letp be the inclination of the plane to the horizontal and u be the velocity of projection of the projectile
u? u?
Ri=————andR, =———
g(1+sinp) g(1-sinp)

112g112% O

Therefore,

Y

R, Rare in H.P.

www.minglebox.com 22
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64.

65.

66.

67.

68.

69.

70.

AIEEE - 2003 solutions

T %= 17Q% ¥ =2830increase irkx =10, then
2 % 176G-10=180

Increase irtk x= 906- 400= 500 then

T X= 2836 500=3330

1 1
Variance =— X" - B— Zx'g
n N 0

= i><3330—B£>< 18& = 222-144=78

15 5 0
As for given question two cases are possible.
(i) Selecting 4 out of first five question and 6 out of remaining 8 questiGnC_ = 140 choices.
(i) Selecting 5 out of first five question and 5 out of remaining 8 questié@sC, = 56 choices.
Therefore, total number of choices = 140 + 56 = 196.

a2 0 BO[& bOm bO
B o b adth af
a=d+ 5 ;B=2b
No.of ways in which 6mm can be arranged at a round table = (6 - 1)!
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)and D = (5, -1, 5)

AB =, (7 B+ € 4 6f + (7- 107 =+/36+ 4+ 9=7

Similarly BC = 7, CD =J/41, DA = 4/17
(0+V - W).[OxV=TOxW - VXV +VxW)

(U+v—w).(nxv—axwwxv\/):“-(UOXV)
DO ey« VO e
V(VXW) w(u><\7)+‘7"'(ax‘7")—‘7"'(aoxw)= (U W)= V. (0% W) — (0% V)

= [GvW] +[VWU] — [WUV]= U.(VX W)
sintx = 2sinta
T ., Tt Tt . 4 TT .
——<sin " Xx<—; O-—<2sin‘a<—- ——<SIh"as—o0ofr—=<as—
2 2 4 27 T2

1 1.1
O |3|S— (As—=>7) . out of given four option no one is absolutely correct but (c) could be taken intc
J2 U2 2

: . . : 1 . . . . 1
consideration. _, |a|gi Is correct, ifa<— is taken as correct then it domain SatISfyﬁ‘(ﬂ’ﬁ but

V2 V2

1_.1_1
L e S - ST
equation is SatISerd_\./E 3 2
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71. Eq. of planes bé+x+E =18 X+l (C r distance on plane from origin is same.)
a b c a, b, ¢
-1 _ -1
\/1+1+1 1.,1.1
a® b* ¢ a& b ¢
1 1
O z¥—2—2=0
H H m+id _
=10 =1
72. WB
2T 0 5= 10 x= 4 nOT
1+1 ’
73. f:N .1

f(1)=0,f(2) =-1,(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 has unique image in set B and there is no element left in se
Hence fis one-one and onto function.
74. f(x)=aX+bx+c
fl)=f(-1)) Da+b+c=a-b+c orb=0
0 fx) =a¥ +c orf'(x) =2ax

Now f'(@); f'(b); andf'(c) are 2a(a); 2a(b); 2a(c). If a, b, c are in A.P. tfi¢) ; f'(b) andf'(c) are also

in A.P.
S S w
T gy g
LetTn——:B— LH
n+1 h n+1[
S=T-T,+T,-T,+T oo 00
-F-HHE-RE-IHE-IE
30 B 40 M 50
g 1,11 0
—1 ZE 3+4 5 ........... OOE

=1-2[-log( * 1+ 1F 2log2- 1:IogBilH
(et
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Physics 37.

ming

AIEEE - 2003 solutions

AIEEE 2003 KEY

Mathematics 3s. D

A

113.

75.
76.
77.

C

And
Chemistry 38.

39.

114.

D

40.

115.

39.

41.

116.

78.

40.

42.

117.

79.
80.
81.

41.

43.

118.

42.

44,

119.

43.

45.

120.

82.

44,

NONE

46.

121.

83.

45,

47.

84. 122,

85.

46.

48.

10.

123.

47.

49.

11.

124,

86.

48.

10.
11.

50.

12.

125.

87.

49.

51.

13.

126.

88.

50.
51

12.
13.
14.
15.
16.

52.

14.

127.

89.

58.

15.
16.
17.

128.

90.

91.

52.

54.
565.

129.

53.

130.

92.

54,
55.

56.

18.
19.
20.

131

93.

17.
18.
19.
20.
21.

57.

94, 132.

95.

56.

58.

133.

57.

59.

21.

134.

96.

58.

60.

22.

135.

97.

59.

61.

23.

136.

98.

60.
61.

22.

62.

24,

137.

99.

23.

63.

25.

138.

100.

62.

24,

25.
26.

64.
65.

26.

27.

139.

101.

63.

102. 140.

64.
65.

NONE 66.

66.

28.

141.

103.

27.

67.

29.
30.
3L

142,

104.

B

28.
29.
30.

68.

143.

105.

67.

69.

144,

106.

68.

70.

32.

145.

107.

69.

31

71.

33.

146.

108.

70.

71.

32.

72.
73.
74.

34.

35.

147.

109.

33.

148.

110.

72.

34.
35.

36..

149.

111.

73.

75.

37.

150.

112.

74.

36.

25
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