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PART 1

Section 1 3. Let aq,bqit boj, cqi+ coj+ c3k be the vectors
1. y?*=4x0 (1)
xX2+y?-6x+1=00 (2)

N[ =

Leta;j=10 a.b =

Put (1)in(2),x*-2x+1=00 x=1 1 = J3
Now (1) gives y = + 2 Oby=2ilbf= 1 Db= =~
Ci and C; intersect at (1, 2) and (1, -2) or touch 1 1
each other at thesée points. a.c:E; Oci= E;
Now for (1), y'= 7 0 (3) and for (2), b.5= 2 [ bo+bica=
3- x
y="—=10 @4) 1,48 1
y 2
4 2 2
At 1, 2) value of y’ given by (3) and (4) are equal 1X 2 1
each equal to 1 ©= 4" 3 2f3
Similarly at (1, -2) value of y’ = -1 (for (3) and
_ V2
(4)) [6]=10 c3= Nl
00 (b) 3
T R TP AR E L B N 3
1 40X 2 2 2 23 3

= Cos

o -1
2. cotlx= SN
1+ x2 Vi+ x2

O General expression = x,/1 + x2
0d4ad (c)
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Section II

1 0 0 7.
0k |y B4 o
/2 /J_ /3
Jgx W3 2 L o
2 3 2
0 (a) Q\\‘S/R
4. Given equation can be written as T
(ax® + by? + c)(x = 3y)(x —2y) =0 O (1)
_ - ja 3 1
If c =0, a &b of the same sign Let Q(0, 0) R(a, 0), Pr—,——a- so that
Now ax? + by?=0ifand only ifx=0=y HZ 2 H
0 (a) is false - f2 of _
when a = b, ¢ is of sign opposite to that of (a) S= 02’ o PSxST=QSxSR
then (1) represents (2) straight lines and a circle a a
0 (b)  or o QSXSR _2'2. a
- PS V3 243
01- x, if x< 1 7
5. h(x)=|x-1]=1[ .
gx-1 if x>1 1 1 2 2.3 8
. 0 —+ —= — + —— = —
h(x) = H 1, if x<1 PS ST \/ga a 33
g1 if x>1
'—8\/5 o
IZIp=LHDofh(x)atx=1=—1 ® 33 M
Leth=x-1 2 2 4
: h" B0 omt JoSx SR [aa a0 (@)
O-1= lim g(x)= lim —form aa
X 1 9(x) = h . 0 m{logcosh] 00 i \/2'2
= lim il hn—2 h i + i > —2
" h. om sinh cos Ups ' ST JQS x SR
- ph"?2 0 (b)
1= p"o Itanh 1 1 83
h”OmH—H Also — + — = —=
0 h 1 PS ST 3a
Givenn>0and M g(x)= -1 A oA othat v LA
, x-1 QR 2™ Pps 5T T QR
Un=
9 g (d)
o-1= H
Om=2 8. A
Om=n=2
e < >
J3
6. Graph of f(x) 0] -y ]
» A * 13- 14
o 20P R Ql L
T f T T T g
-3 2 -1 0 1 2 V2
A\
2 local extreme ﬁ+ﬁ_1 e2=4-1:§Dae=\/§
00 (o) 4 1 4 4
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&x=\/§|]y2=%|]y=t% |:|s1<3f/§<T1

V3- 21 al-v5,- 1 o
0 PV3, >0, D\/_, > 08i< 5T
PQ 4a—2\/§Da=§ 00 (@&
R(O, - %) O Vq HO -% @H and V. 10. Letf(x) =f(1 - x) and f(%) =0

i i f(x) = —F(1 - x)
o1 S AR VARRIVARY
RN
0 (b)
, 143 wven IR = 018 -

O Parabola (1) 0 (x - 0) = -Zﬁ%W E-7E Given fE4E =0 and by(b)fgzg =0
Orx2+ 2y3y=3- 43 0 f(x) vanishes at 2 points % and %
a

(©) 11D f(x) = (1 —x).
Parabola (2) O (x - 0% = 2,/3 Hy+ 5 7H 0 f(0) = f(1); f(=1) = f(2) etc

H-_H fH lH
0 x2- 23y =3+ 3 - (b) 012 X

1
0 (®) Of(x) is symmetric about x = 5 d (2)
n 2 , . N
9 im S im 1 Z . n ~ From (1) and (2), f(x) vanishes at 4 points in [0,
n- o« n-e«N &.n°+kntk 1]
a=0,b=1 gf;(x) vanishes at 2 points in [0, 1]
h-t2
1
1-0 ¢ 1 2 1
lim 5 I fllx + EHsinx dx
- N- ® n a0
ST LT ALY .
"l g

1
Let I(x) = fHX‘r—H sin x
(x) 720

2 1
k=13 k 1 - =fH-X+—H in (=
TETAE I(=x) = f=x# 5 0 sin (%)
1 1
1 dx = —fH—- XH.SinX=— fHX+ —H sinx
=I 5 02 @ 0 20
o+ 1 4+ 3 = -l(x)
0 210 4 0 I(x) is odd function
i} ¥
2 x+ ol 0 [1dx=0
= — tan 0 B/
3 RE 2
2 o 1 _ 1-t=x
_20n_mg_ f[1 - tesinnet t=1- x
303 617 33 JA dt= - dx
- : T 0 =1 =1
Similarly n“_mm Ty = m f(x)_eSi”m t A X A
. . / t=1 x=0
H S,< —=<ThorTy< —=< 8 2
ence 3\/5 n n 3\/5 n

1
ButS1=§ Ty =1
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0 a b
Jf(x).eSi“"“ -X) _gx 14. Determinant of the coefficients = ‘c d
A There will be 16 determinants in total, out of
0 . which 6 are non zero given below:
=-Jf(x).es'”("'“h)dx 0 1001 OO 4001 1000 1001 O
)2 E1 0%’ %o 1%1 OE’EO 1% 1% 1%
)2
2 s 0 (b)
= J’f(x)es'“"xdx
0
0 (b) & (d) 15. Equation of PQis +/3x +y=6
O slope two = —\/5
Section 11T 06=120
11. Limit= lim Eg(x)co§x - g(O)E H%H O PRin line parallel to x = axis
x- 0 sinx gt 0 Equation PRiny =0
- lim fg'(x)cos x - g(x) sinx
" x- OH COS X
_ im Hg‘(x)cosx— f(x)H AN
x- 010 cos X i Q
=0 (
Also f(0) = 0 60 20
O Statement 1 is true R P
O Statement 2 is also true.
But not using to prove statement (1)
OO (b)
12. Directions ratios of the line (Ls) represented by P,
and Pz are 0, 2, 2. J_
Likewise D.r.s of Ly and L, are 0, -4, -4 and 3
0, -2, -2 respectively
This means, P+, P2, P; form a triangular prism. R P
0 Statement 1 is false.
OO (d) Using circumcircle, radius from the figure
1 1
PD= 3 =r %tan30: - = —%
1 -2 3 roy3
13. A= -1 1 -2 O any point at a distance r on PQ uniform D
1 -3 4 (x1 = rcosB, y1 + rsinB)
=1(4-6)+2(-4+2)+3(3-1) e 133, Boost203: Vasintzo!
=-2-4+6=0 -2 2 i
-1 -2 3 0 -5 7 HS\/E 1 3 \/_\/g}
A=lk 1 -2 =k 1 -2 DPHT‘ 3o - 3-7}
1 -3 4 1 -3 4 ( 5 )
=54k +2)+7 (-3k-1) = P23, 0
=20k + 10 -21k - 7 o33, 5713, 343
=—k+3 D2 22 2 1
k #3 O No solution
Likewise 2 = - k + 3 = V3,3
g E\IC)J solution for k # 3 since PQR is equilateral PQ = /3 + 1/3 = 24/3
a

0PQ=2J3 =RP

=Triumphant Institute of Management Education Pvt. Ltd. (T.l.M.E.) HO: 95B, 2™ Floor, Siddamsetty Complex, Secunderabad — 500 003.
Tel : 040-27898194/95 Fax : 040-27847334 email : info@time4education.com website : www.time4education.com SOLJEE2008/4




since equation of RP in y = 0 & origin in left side . 42

of PQ, RP = 2/3 & P[243, 6| 147
O Rin origin (0, 0) -4y2  -a2
"=227 73
- Qi3 3) 3 = o]
, 19.y—3y+x—0Dy—3y2 p
_ -1
~ 3lf(x)? - 1
b
Now, J x.f'(x) dx
t a
on T oo 2 [ 1.0
= |xflx))5 - [ 1.f|x)dx
1¥3+0 3+00 B3 3] 2]
OEQd y———r 0 /.= a
{2 2 - f272§ b b »
O f(x)dx :bf(b) - af(a) - [ x. >
. Ho+2\/§’0+05:(\/§10) Ja J 3|f(x)? - 1
i 2 "2
=b
Centre of circle ¢ = centroid of ADEF b «
X1t X3 + X3 Y1+ Yo+ Y3l = 5 dx + bf(b) - af(a)
S Rk [+
- (JE 1) d (a)
. . . 2 2
0 Equation of circle is (X - ~/§) ty-17=1 20. g(x) is defined in (=2, 2) and g(0) = 0
0 (d) 0 g(x) is an odd function
0 g’(x) is an even function
16. From the solutionto 150 (a) 1 1
O J'g’(x)dx = 2J' g'(x)dx
17. Equation RPisy =0 -1 0 1
-0_ x-0 =
Equation RQ is ;_—0 " 30 2lax)o
=2(g(1) - 9(0) (Og(0) = 0)
y = J3x @ =29(1)
0 (d) A
21.
Section IV
18. f(x)® - 3f(x) +x=0 2
3f(x)2 f(x) - 3fF(x)+1=0
3(1-10¥2 ) £ |- 102)- 3r - 10¥2) + 1= 0 JQ ] J§\2 /5
2
3l2y2f £ 102 - 3r+1=0 N >
21¢(- 1042+ 1= 0
) 1
F(=10 V2 )= 27 A represents the region above the liney = 1
6f(x) f'(x)? + 3.f(x)? F'(x) - 3F'(x) = 0 B represents the circle with centre at (2, 1) and
1 2 radius 3.
6 (2\/5) EEE + C represents the straight line x + y = J2
Re(z (1-i)=Re[(x+iy) (1 -l =x+y= 2

3l2v2f |- 1042)- 3 1042 = 0

(given)
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From the figure it is clear that A n B n C
contains only one element
OO (b)

23. | ZI-1W ] <|z-w|
S|Z-@+)-(W-@2+i)

22. Observe that (-1, 1) and (5, 1) are points on the <|Z-@+i)|-|W-@2+i)]
extremities of a diameter and z is a point on the <|Z-@+i)|+|W=-@2+i)]
semicircle 11Z] - W] | <6

) ) 6<|Z|-|W]| <6
d(-1, 1), z, and (5, 1) form a right angled triangle —3<|Z|-|W|+3<9
Olz+1-iP+]z-5-i*=62=36 0 (d)
0o (c)
PART 11
24 25 26 27 28 29
B C B A C C
30 31 32 33
A, D B,D A, C,D A, B
34 35 36 37 38 39 40
D A D B D B B
41 42 43 44 45 46
C C A B B C
Section I P, 2T _,. PV = nRT
P T ’
24 A_g:&-{.zﬂ Dﬁ{-ﬂ:ﬂ
g L T P VvV T
E 0'1+ 5 0.1 dv _ 3dT
= — X — _
'" 64 128 v T
0.1 0.1
= —+ 2x —
B= s %" 6a 29.
g

25. R = Balanced Wheatstone = 1 Q
R = Parallel combination = 0.5 Q
Rs; = series parallel combination =2 Q >
P2>Pi>P;

mv? _

26. Cut off wavelength depends only on the ro mg
accelerating voltage v = \/&

27. ry =r, for minimum deviation r<R-vOr

A 1
= E: 30 for all colours V>R-v 7
28. PT? = constant Section IT
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30.

31.

32.

33.

34.

35.

36.

37.

(A) C4 £ 0 not allowed
(D) jcomp. = 2 b; and not allowed

Total binding energy of the products should be
large.

Circul th =
ircular path r = 4B

B

w= ——
m

If d = A, path difference will be equal to A only at
central maxima. So A is correct. Similarly B is
also true.

Section 111

1-x
X

when temperature increases X increases; so that
R has to be increased to keep x same

In the space station frame of reference, the
astronaut experiences no force. Centrifugal force
cancels the gravitational force.

X
R

2th1 + LEH

Ll
sin
K2
— is greater for hollow cylinder.
R

Bernoulli equation is also required to explain.
Steady flow equation only gives Av is constant.
The decrease/increase in v has to be explained.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Section IV

Pressure force is the buoyant force

1
PV =constantO TOP Y
P=Po+p-y)
nRT
F» = PTQ

H atom from n = 2 state to ground n = 1
O Hfromn=2ton=4
n=4->n=3

E=4x136l- 1
09 16

EDZ?

H= J3tan60: 3
V= ,/29H=@

ve =V cos 30 = /45

u=3/3tan30= 3
vZ=u2+2gh 0 v= 4105

J15 sin60- V45 sin30= 0
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PART IIT

47 48 49
B A B

53 54
AD B,CD

Section I

47. Hyperconjugation is the, overlap of the o with the
p orbitals.

HaC Br
: HaC_ .\Sph

)
48. Phs Na>

N02 N02

The presence of nitro group in the meta position
does not influence the replacement of the
nuclear fluorine. This is an Sx2 reaction occurring
in a polar aproatic solvent dimethyl formide
HCON(CHs).. Hence the reaction proceds by
inversion of configuration.

49. NaS;0; + 4Cl, + 5H.0 -
2NaHSO, + 8HCI

50. Silver dissolves in aq.NaCN in presence of air
(oxygen).
4Ag + 8NaCN + 2H,0 + O, -
4Na[Ag(CN).] + 4NaOH

0.693
51. K1z —
%
K. - Ao N 1.386  0.693
072T, " 2x20 T 40
1 -
—1-05 -1 3
Ko mol' dm

50 51 52

B

A D

55 56

AB  AGCD

2 15
52. 25 mL EM base is neutralized by EmL

53.

54.

2 .
15 M acid
Salt concentration = i
10
Cc=01
Kw _ Ch?
Kp ~1-h

On solving, h = 0.27
[H1=Ch=27x102M
Section 11

cl CHs

H—1—Cl

HsC
Cl——H

CH
3 CHs

H
The compound is optically active.
The compound possess two fold axis of
symmetry.

Cl

The correct statements concerning E, F & G are

(B)

H3C o) HsC OH
and R
C

H3 CHs HsC CH3
(E) (F)

are tautomers,
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H3C O H3C CHs
and
H3sC CHs HsC OH

(E) (©)

(E) and (G) are tautomers

(©)
H3C OH H3C CH3j
and
HsC CHs H3C OH
(F) (G)
(D)

F and G are diasteromers because geometic
isomers have diastereomeric relationship.

. H=NHsNO; or NHsNO,

With NaOH they produce NH;

NH;NO; + NaOH - NaNO; + NH; + H,O
NH;NO; + NaOH - NaNO, + NH; + H,O

After evolution of NH; ceases Zn dust liberates
NH; by reduction of NO3 or NO,

4Zn + 7TOH + 6H;0 + NO3 -
NH; 1 + 4Zn(OH)3"

3Zn + 50H + 5H,0 + NO; —

NH; + 3Zn(OH)Z"

a
. In the limit of large molar volume W and 'b' are

negligibly small, hence, PV = RT. 'a’' and 'b' are
characteristics of a gas but they are temperature
independent. Real pressure is less than the ideal
pressure.

Section II1

. Statement (1)

Bromobenzene on reaction with Br, / Fe gives
1,4-dibromo benzene as the major product. This
is nuclear bromination of bromobenzene. The
statement (1) is correct.

Statement (2)

In bromobenzene, the inductive effect of the
bromo group is dominant than the mesomeric
effect in directing the incoming electrophile.

In bromobenzene, there are two competing
effects, viz inductive effect which is deactivating
while the mesomeric effect which is activating.
Between the two resonance or mesomeric effect
dominates. Hence bromobenzene is
deactivating, but ortho, para directing.

Hence statement (2) is not correct.

. Statement -1 is true, statement -2 is false.

Higher oxidation states for group 14 elements
are less stable for the heavier members of the
group due to inert "pair effect”.

Statement (1) is true, statement (2) is true and is
a correct explanation for statement (1)

. The Gibbs free energy change for a reaction is

zero at equilibrium i.e., AG = 0 and not AG® = 0.
For a spontaneous chemical reaction AG, p) is
negative

Section IV

_ NaB Hg
HaC ~CH, —C=C-CH,—CHO

Hex-3-ynal

PBr3
HaC —CH, —C =C = CHy—CHOH ——>

CH3CH,—C =C—CHp—CH,Br
()

N CHaBr
R Mg / Eth
H,C —=—CH, P
CH\a /CHQ—COOH
CH,—=—CH, soc, (K)
PN v
Me \\\/Ym
0

N

Me
N Cl
—_—
\/\( Pd /BaSO4

0 Quinoline
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CHO 0.1x 1000
i ion= —————— = 2.41
_/_\_/ 67. Molality of the solution = — o=

Me
(L) depression of F.P =2.41 x k;
=4.83K
The triple bond is reduced to the cis double F.P of solution = 155.7K — 4.83K = 150.9K
bond. The acid chloride is reduced to the
aldehyde. 68. Molefraction of ethanol = 0.9

V.P of solution ps = 40 x 0.9 = 36 mm of Hg

64. Nitrates are less abundant than phosphate
0.1x 1000

because the former are soluble in water and the 69. Molality of the solution = —=———— = 6.17 m
latter are insoluble. 0.9x 18
Elevation of b.p = kem
65. NHs; is a better electron donor because the lone =0.52 x6.17
pair of electrons occupies sp® orbital which is =3.2K
more directional. B.P of solution = 373 + 3.2 = 376.2K

66. disproportionation reaction
1 -3
P."+ 3NaOH + 3H,0 — 3NaH,PO, * PH,
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