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- CHEMISTRY : ANSWER AND SOLUTIONS :
1. Ans. : B
2. Ans. : D
Sol.  the compounds are :
NHCOCH, NHy
A C
Br
NHCOCH,4 NO,
B D
Br Br
3. Ans. : B
Sol.
Br
0 0
Oy w
_ Her _CHcrio —H5> HC OH
4. Ans. . A
Sol.
0 0
Q CHy /E\H
H,C=CH—C—H CH,
(A (B)
5. Ans. : A
Sol.
14
O—CH,-CH=CH, OH

HyC CHs HyC CHs
s

H2C_CH:CH2
14

(After rearrangement)

6. Ans. : A
Sol.
OH 0
o) N~
| NH
A) (B) ©)

7. Ans. : B
8. Ans.: D

9. Ans. : ABD

10. Ans. : AB

11. Ans. : ABCD

12. Ans. : ABD



13 Ans. : A

14. Ans. : B

15. Ans.: D

16. Ans. : B

17. Ans. : B

18. Ans. . A

Sols. 16, 17, 18

A is an aldehyde which do not contain any a-hydrogen, so that it does not undergo self aldol
condensation. Moreover, it must have PhCH =, moity as its ozonolysis gives
benzaldehyde,
DBE — 2x11-8+2 16 _

2 2

Four for benzene ring, one for double bond adjacent to benzene ring. Examining the
formula suggest there is one triple bond.

CHO - COOH
PhCH = CH - C=C - CHO —z222— C,H,CHO + 2 | — s |
A COOH COOH
B OxalicAcid
0
CHO CO,Na  CH,OH CO,H H,C—O0—C—CH,
Conc. NaOH + H,0" | CH,COCI |
CO,H CO,Na  CO,Na CH,OH CO,H
© (D) (E) (F)

19. A-S;B-RT;C-Q,D-P

20. A-QRT;B-RT;C-P;D-PR,T

MATHEMATICS : 21) C; 22) C; 23) D; 24) D; 25) B; 26) C; 27) C; 28) C; 29) AB; 30) ABC; 31) AB;
32) ACD; 33)B; 34) B; 35) A; 36) C; 37) D; 38) A;39) A-Q; B-S;C-R,D-P;
40)A-S5,B-Q,C-S,D-P.

25-01-2010 - MATHEMATICS — ANSWERS AND SOLUTIONS :

21. Ans. : C
Sol. -~ A+B+C=mandAisacute angled cot A, cot B, cot C all are positive.
Also, cot AcotB+cotBcotC+cotCcotA=1 ... 0]
 AM.>G.M.
- (1—cotAcot B) +1-cot Scot C)+(1-cotCcot A) > %/(1—cotAcot B) (1—cot Boot C) (1 cot Ccot A)
— 3-1

3
> {(1 - cot A cot B) (1 - cot B cot C) (1 —cot C cot A)}” [from (i)]

s (L-cotAcotB) (1-cotBcotC)(L-cotCcotA)< 8 .
27

22. Ans. : C

Sol.  The two lines are az+az+1 = 0and ibz+ibz—i =0 or ibz—(ib)z—i = 0.
Since the lines are perpendicular to each other ib = a.
a

b
Hence (C) is the correct answer.

. a I
i=—= - ab+ah =0

23. Ans.: D

AB
Sol. BC - V2



-2, - |u-1 ei”’4

Considering the rotation about ‘B’ we get
3= 1, lz3-12,|

1 1) _ ;
ﬁ($+ﬁj =1+l
—21-2,=(1+1) (23 -22) =iz,
—>21-(1+)z23=2(1-1-1) ==z,
—>Z; =iz + i1 +1)z3 = =23 + (21 + Z3).

24, Ans.: C

Sol. z;=a+ib,z,=c+id
lz1|=|z2| =1 > a?+b?=c?+d*=1
wi=a+ic,m,=b+id
z; 72 =(a+ib) (c—id) = (ac + bd) + i(bc — ad)
as Re(z1zz)=0—ac+bd=0-—>ac=-hd
We have a® + b? = ¢® + d? — a® — ¢® = d* - b?
— a%— ¢ + 2iac = d* — b* - 2ibd (as ac = - bd)
—@+ic)’=(d-ib)> >a+ic=(d-ib)or-d+ib.
—~a=dandc=-bora=-d.b=c
Sci+d?=b*+d? a®+c?=at+ b
—Sat+c’=1,b*+d’=1
— |01 =|wz]=1lalsoab+cd=-cd+cd =0

Re(o);)z) =0.
25. Ans. : B
Sol. Given, cos’l[Lj > 27
2 3

s 1< M1
271' 2 |
>-2n<n<-n o \

—-6.28<n<3.14 X1 "1, X
—>-6<n<-4 wheren e 1.
\ y'
26 Ans.: C

Sol. cos’A+cos?’B-cos’C=1
—>1-sinA+1-sinB-1+sin?C=1
—sin? A +sin’ B =sin’ C
S a’+b’=c?

Thus, triangle is right angled at c.

27. Ans.: C
Sol. Here, A= %a. AD
_2A _ ab .
—AD= =2 = bza_ccz (Given)
> 24 = A, 2Ra=b?-c?
a b? —c?

—sinA=sin?B-sin’C
=sin(B +C) .sin(B-C)
=sin A.sin(B - C).
—sinB-C)-1 - /B-ZC= %

—>LB—4C=%—>LB=%+4C
=90°+ 18° =108°

28. Ans. : C
Sol. i2+—+i2+i2

= S [(S-a)+(S-b)’+(S-¢)*+57]

= - [45*-25(@+b+c)+a’ +b*+ ]

AZ
_ 2b%> _ 2b® _ 8b? s 2 o
Evalat i~ LR



29

Sol.

30.

Sol.

31.

Sol.

32.

Sol.

33

Sol.

34.

Sol.

35.

Sol.

Ans. : AB
L.H.S. and R.H.S. of the given equation are defined, if

a7X =gand X2 >0
b a-b

Eithera>x>bora<x<b
Fora=x=Dh, LHS and RHS are not defined.
So options (A) and (B) are the correct answer.

Ans. : ABC
If we put x = tan 0, the given equality becomes tan™ y = 46
>y =tan40= 22

1-tan” 260

2{ 2tan29 }
— 1-tan” 20
2
1_[ 2tan29 j
1-tan“ 0
2><2(1—x2) — 4x(1—x2)
(1_)(2)2_4)(2 1-6x% +x*
So that y is infinite, if
x'-6x*+1=0

2_ 6%436-4 _ o
0 3+242

— X°=

Hence options (A), (B) and (C) are correct.

Ans. : AB
It is clearly at x = %; a solution of the given equation which can be obtained by trial and

error method. The given equation can be written as
3cos™ x = nx + Z (i)

Since, the LHS of eq. (i) is a decreasing function and RHS of eq. (i) is an increasing
function of x, the eq. (i) has only one solution. So x = % is one and only one solution of

the given equation.

Ans. : ACD
Re tana—I(SIn-a-/2+COSa/2) -0
1+ 2isina/2
or Re(tana—|(S|na/2+c952a/2)(1—2|5|na/2)J
1+4sin“a/2

— tan o = 2sin o/2 (sin a/2 + cos a/2)

Stana=2sinPa/2 +sina — M =sino +1-cos a

Cosa
—> sin o = sin o . oS o + €oS o — oS’ a.
— sin a(1 - cos a) = cos a1 — cos o)
—>sinoc:cosoc,cosoc:1—>oc:nn+%,a:Znn(nel)

Hence (A), (C) and (D) are correct.

Ans. : B

D. E, F are feet of altitudes from A, B, C respectively.

D=n-2A,E=n-2B,F=n-2C

EF=acosA=RsinD »>R=2R".

A" _ 2(R)*sinDsinEsinF

A 2R2sin Asin BsinC
=- %[1+ 3 cos2A].

=2 cos A cos B cos C.

Ans.: B
r=2Rsin 2 sin £ sin £
2 2 2
% =2cos AcosBcosC=- %[1+ZCOSZA]
Ans. : A
r; =2Rsin 2 cos £ cost .
2 2 2

% =2cosAsinBsinC = %[1+cosZA—cosZB—cosZC].



36. Ans. : C
37. Ans. : D}
38. Ans. : A

Sols. Clearly according to the least possibility a? = 7x + 11 <1 — a € [2, 5]

The least value of a® — 7x + 11 is — %

AB = % and arg(z) = © — tan"*(4/9) (point B)
AY
B(9/4, 1)/0(-51, 1) |A(0, 1)

L

39. Ans..:A-Q,B-S,C-R,D-P
Sol. A. In (0, cos 1), we have cos™ x > sin * x
Also, cos* x> 1andsin" <1

—> The greatest is (cos* [ * = t,
and the least (sinxf* * = t, and (sin*x[" * < (cos*x" "
—> 11 <t3
SO, t4 >t3 > 11 > t).
1

B. Similarly incos1<x< =

V2
cos™ x > sin™ x and both are less than 1.
So, the greatest is t3 and the least is t,, also t4 > t;.
Hence, t3 >ty > t; > ).

C. for L <x<sin1

V2
We have 1 > sin™ x > cos™ x
So, the greatest is t; and the least is t3, also t; > t,.
Hence, t; >t >t > 13
D. Forsin1<x<1, we have
Sin x > cos™ x
So, the greatest is t; and least is t3 and t, > t.
Hence, t;1 >t > t4 > t3.

40. Ans.:A-S5B-Q,C-S,D-P
Sol. A. «BOD = ZCOD
. 2,0 :eiAand z;-0 eiA
Tz, - 7, -

f248=223 > BB =
Z

B. Clearly OD is perpendicular to BC, arg[ 2 J

2, -1,
C. /COE = 2/CAE = 2[24:)

. L gir-20) _ gi2C

Zg

Also, ZAOB =2C —» 2 =¢%¢,

4

S 2123 = 2925 —> L 1.
ZyZg

D. /DOE = 2 /DAE = 2{?{%4}} = A—n+2C

. iei(A—TC+2C):eiA e—in eZC:ﬂ(_l) Z
. 3 . . 2, .

2 2’
—> 721 25 = — 14 - 4 =-1.
475

KEY : 41) C, 42) C, 43) B, 44) D, 45) D, 46) D, 47) C, 48) D, 49) ABC, 510) AD, 51) ABD, 52)
ABD, 53) D, 54) C, 55) D, 56) D, 57) B, 58) C  59) A — PS, B - QT, C - RT, D - PS;
60)A-R,B-P,C-Q,D-P.

PHYSICS : SOLUTIONS :
41. Ans.: C



_ p(4zr?)dr _ prdr

Sol. dVo
Areyr &
p’f p
Vo= |rdr = = (4R?
&y !e- ‘90( )
3 3
o0 Q Q

) = V=

42. Ans. : C
(adl) 3

Sol. dE, =——"—=
Ay (d +1)

—_ledI_O'l{lT_ae
Er = '[ 7 = - = |
4rey 5 (x+1) Ame, | X+1],  4dme,Xx
43. Ans. : B
Sol.  Vs?=Vi*+V,? +2V1V; cos 0

Power developed across the coil

_ \Y/
—Vllt\:/ose iy ! IR=V,
=V ~2 |cos O = # -
R 2R I
44, Ans.:D

L

Sol.  The current in the circuit i = (%"je L .. energy dissipated in R

2L

R 2 4 _
= [i’RdT = Yo L(e 1} .
0

2R* | ¢!
45, Ans. . D
Sol.  The charge in side the surface S = %
o flux = g
3g,
46. Ans. : D
Sol. +Vo-iR+ Vo _ o= %,
2 2R
47. Ans. : C
Sol.  Steady state current is = Z—E{
When S; is closed.
Vo—iR—(i —is)3R=0 iR:V?o
Ve +Vp—iR-2isR=V,
V
Va - Vb = —EO .
48. Ans. : D
Sol. E= Q 5 r>5R
Are,r
< 2
Ue = J lgoE2 arridr = — 9
gr\ 2 407e,R
49, Ans. : ABC
R 3
327p,R
— 2 _ 0
Sol. Q= _([,0(4711’ )dr ==



3 5
E(4nr2):4ﬂp°(r—+ rzj r<Rr
& \ 2 5R

3
E= & r_{_iz
3z, 5R

50. Ans. : AD

Sol. E(2nr) = i(B;sz) - R 9B Ry
dt
r>R.
2
E=R%  Atr=p  E=1Z
2r 2

d
Forr<R E(2rr) = —(Bzr?
(2nr) dt(”)

51. Ans. : ABD
Sol.  Va=io(3R-R)=2iR leading i by %

Vy :2i0Rsin(wt+%+%j IiOXL

= 2ioRsin(a)t+2—”j b R
3 i0X
0/7AC

V., =~/2i;Rsin (a)t —%)

. 2 .
) i
Power=i2 R=|-X | R =
rms (\/E]
52. Ans. : ABD
) \V/
Sol. t=0 batteryio= —2
Ylo=9r

2
Power = Vyig =
ofo R

Maximum PD across L = igR = VEO T

_ S
Attimet
Vo—ilR—(il—iz)R:O
) di, .
V,-i,R- Ld—tz—lzR =0
SO B Yy
dt (2L 2L
(2b3g)
3Rt
iz = V—O :|.—e_Z
3R
eL = % = ﬁe 32R|—t
dt 2
Att= 2t eL= D3 :V—°3
R 2 e
53. Ans.: D
) 1 Q?
Sol.  When'S; is opened, 90% (—CVOZJ = =
2 2C
Q= 3CVy charge flown through the battery = Q . battery work = 3V,
J10 -
. . 3CV.2 9CV, 2 cvz[ 9)
Energy dissipated inR = o _ 0o = >% (3/10-2 .
gy dissip A0 20 10 2

54, Ans.: C



Sol.

55.

Sol.

56.

Sol.

57.

Sol.

58.

Sol.

59.

Sol.

60.

Sol.

¢

LC oscillations =i

t2
i=ipsinwt (asi=0 att=0)
ﬂ—l_ﬂ_o g = LCipw cos ot
C dt
= Q cos mt.
Ans. : D

Maximum energy in L = %CVO2

L= 50%(3cv02j i =
2 20

Ans.: D
B(2xr) = poio B = £k
2rr
r>2R B(Z’}tl’) = Mo(io - Io) =0 B=0.
Ans.: B

2

Energy density u,, = >

Ho
2R | 2|
= [ o @rrdr)l = £ In 2,
A

R
Ans. : C
0<r<R

rord
B_
ﬂoo'o(z 8R2 }
dB 1 3r?
ar M9 3T gR?

OI—B—Oforr—§>R

dr J3

Ans.: A-PS,B-QT,C—-RT,D-PS
Ampere’s law 0<r<R
B(27xtr) = pol’

where i’ = _[Jo (1 j (27rdr)
r__ r
2 8R2
mo[ ]

B_ :uOO_O r—
2 4R?

d—B—O tr—2—R which is > R.
dr \@
d—B = #% 1- 3r’ — >0 and decreases with r.
dr 2 4R
Br:R:—luoO-0 R—E :M-
2 4 8

Ans.:A-R,B-P,C-Q,D-P.




2R<r<3R

r>3R

E

2
_4m%r

Ue



