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Section 1 O g'(u) is even function
0 g(u) is odd.
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0

= LH\/1;ossir;x_\/1;ossir;xde

=
1+ t2 0 2dt
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0 (b)

f =

-
0

Take a =

-
=3

r
8"

OoP H- sinO0, - cosE
0 8

oo|=

I

8

PHO, - Cos
0
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0
QHcos 0, sin EH = QHI sin1

i 81 0 8
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RHcos 1, sin OH = RHcosE
0 8 0 0 8

T
y-sing g

RQ O I T
sin— 1- cos—
8 8

Substituting P in RQ O P does not lie on RQ.

X- COSE
y-0 _ 8

n m
cos — cos —
8 8

PR O

Substituting Q in PR O Q does not lie on PR.

. T

- Sin—

Q) —— 8 . x 1
1

LT m
sin—+ cos —
8 8

Substituting R in PQ O R does not lie on PQ.

O P, Q, R are not collinear.
0 (d)

Let n(Bonly)=y

n(A n B) =x
Then n(A only) =4 —x
X
IZIP(AnB)—ﬁ
-4 - Xty
P (A)= 10 and P(B) = 10

O P(A n B)=P(A) P(B)
X _ Xty 4

0 -=*= X —
10 10 10

0 3x=2y

O (x +y)is a multiple of 5.

Only possible values are 5 and 10.

O (d)

a=i, b =cosai+ sinaj, o acute
7 = icost+sint(cosai+ sina )

r= \/(cost+ sintcos )2 + sin’ t sin?q

_ \/coszt + 2cost.sint.cosa
- 2

2

+sin2t.cos 0 +sin2t.sin 0

= J1+ cosa.sin 2t

Max O 1+ cosa

1+ ab =1+ cosa

" Max= e =y [a- 5]
sin2t = sin% 0 t=%
Oua-= 5.003% + 5.sm%:%(5 . B)
a+b
"B b
00 (a)
3x

e’ - e
IeZX + e Xy
u=e*+e>*0 du=(e*-e™)dx
ul=e*+e>+2

J. du 1 u-1

dx

= — lo
-1 2 gu+1

eX+ e X -1

eX+ e X +1
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I
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2x _ X
N lloge e’ +1 L C
2 Tle® Xt 1
O (c)
g(x) =logef(x)  f(x + 1) = x .f(x)
f(x):eg(x)

f(x + 1) =i+ = x @I
eI )9k = x

g(x + 1) —g(x) = log x
g(x+1)=g(x) +log x 00 (1)

: =)+
gx+1)=g(x)+

1
g+ 1)=g(x~ 7 0 (2)

x+1=N+1D x=N—l
2 2

1 1 -1
g'ON+ LE- AN Lhe 1
oMo 0 20 0 20 HN-1H2
0 0
-1 11
. > 5 5" e
2= Gl G- 1
0 20 0 20 0 20
0 0
LI DU -
TtgtEt .
4 4 4 f
01 1 1 1 L
=4 4 —+ —+ ... + 0
g1 32 52 (2N-1)25
d (a)
Section Il
. bi=a4

b, =as + air, bs=a; + ar + air?
bs=ar+air+arP+asrd
They are neither in A.P. nor G.P
0 Statement 1 is true

b4, bz, bs, bs are not in H.P

00 Statement 2 is false

00 (c)

. X2+ 2px+qg=0andax’*+2bx+c=0
have common root

a2 0 1

2pc-2pq_ aq-c i 2b- 2ap

Again x2 + 2px + q = 0 and cx? + bx + a = 0 have
common root

B2 b1
2ap-2bq cq-a 2b-2pc

By using statement (2) a, B are real
O (p>-q)>0andb?-ac>0
0 (p?-q) (b*-ac)>0

00 (a)

. Statement 1:

Centre of the circle is at (-3, 5)
Radius = 2

If L1 is a chord of the circle
2x-3+3x5+p-3%£0
p+6#=0 p#-6

If L, is to be a diameter of the circle,
2x-3+3x5+p+3=0

p=-12

Statement 1 is true

Statement 2 :

L+ is a diameter of C
O plieson L4

0 -6+15+p-3=0
Op+6=0
Op=-6

Now
L:2x+3y-3=0

6
Perpendicular distance if L, from p = ﬁ< 2

0 L. is a chord always
0 Statement 2 is false
0 (o)

X% -1
8
1
dy N dx
Y - 1 x| -1
sec’'y =sec'x + ¢
5 2
X:, = —
N
42
sec ﬁ =sec'2+c
L R A 0.4
6 3 "6 3 6

O sec'1y= sec ' x-

- seclsec 'x- 11
y sechec X 6D|j(1)

Statement 1 is true
Consider the relation

l:&- ’]_1 =ﬁ X2‘1
X

y X x2

_ 243 %21
X

X
Y=oz - Jx2-1

From (1)
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1 H -1 TIH e
— =coslsec” X- — f(t
y i 61 16. g(x) = J'%dt
o s s o °
= cos(sec” ' x/cos— + sin|sec” ' Xx|.sin—
6 6 , f'(e*) = x
5 e 790 = R
= cochos’1lH—3 - VX
0 xg 2 2 0 ) 0
Statement 2 is false e % 2a(e®* - 1) g
Statement 1 is true - X2 2
D0 1+ (€¥) DE62x+aex+1ﬁ E
g (b)
Section Il
) 17. (3i+]+ 2E)X(i + 2]+ BE]
X<+ ax+ 1- 2ax L
14. f(x) = — s . i j ok
X<+ ax+1
5 =13 1 2
ax
=1-"—2 12 3
x“+ax+1 o
= -i- 7]+ 5k

x2 + ax + 1%(— 2a)+ Zax(2x+ a) 1 ( o _)
f(x) = 5 Unit vector = —={~ i~ 7j+ 5k
ﬁxz tax+ 1% 543

0 (b)
- 2ax? - 2a%x - 2a+ dax? + 2a°x
= 2 ] 2 18. Shortest distance
ﬁx raxs % (-1, -2, 1) - point on L
2 (2, -2, 3) - point on L,
) 23" - 15 RO
= 2
2 Shortest distance= —=|3 1 2
ﬁx +ax+ 1@ I 573
1 2 3
2
Ex2+ ax+ 1 |4ax] - 4aﬁx2— 1 3 raxs 17
o) o 2. ax+ 1(2x+ a] 5/3 5/3
f(x) = ﬁx ax ﬁ x+a 0@
4
ﬁx2+ ax+ 1%
19. Equation of the plane is
1) - (2+a4a_ 4a “A(x+1)=T7(y+2)+5z+1)=0
(2+a)4 (2+a)2 Xx-7y+5z-10=0
5 x+7y-5z+10=0
(1) = (2-a)*(-4a) . -4a Distance <« 1178410 . 13
2-a  [2-a sanee= s s
+apf()+(2-aylf(-1)=0 0 (c)
0 () Section IV
2afix?- 1
oo E ﬁ 1 3 -5
15. f(x)= 5
ﬁx2+ax+1ﬁ 20. 3 -k -1
5 2 -12

Sincea>0,x*-1is<0
Whenx O (-1, 1)
0 (a)

12k + 2 - 3(-36 + 5) —5(6 + 5k) = 0
12k + 2 + 108 - 15 =30 — 25k = 0
-13k+65=00 k=5

(@ -s

(b) - p,q

€ -r
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21.

(B)

(d) > p,q,s

_ X2+ 2x + 4

- Xt 2

o (x+2)(2x+ 2)- (x4 2x ¢+ 4
Y (x + 22

_ x2 + 4x
(x+ 2J?
a (x+ 2)2(2x+ 4]— X2+ 4x)2(x+ 2)
(x+ 2J*

For extremum,y =00 x=0, -4
Atx=0,y">00 x =0 gives a min. pt & min.
value = 2
Atx=-4,y" <00 x =-4 gives a max. pt & max
value = -6
aad(n
(A+B)(A-B)=(A-B)(A+B)
O AB =BA - (1)
(AB)T = (- 1)< AB
0 BTAT=(—1)BA (using 1)
-BA==(-1)BA
(because B is skew symmetric and A is
symmetric)
O kis an odd integer.
Okis1or3
00 (9). (s)

a=logslogs2 0 3°=logs 2

0 3?2=log. 3

We have

1< 2" k+3% <2
0<—-k+log.3<1
log.3—-1<k<log,3

Integer value that k takes is 1.

(r)

Oo0ooao

s

§‘¢§

sin®=cos ¢ = sin@

0 9=nn+(—1)”§%' ¢E

22.
(A)

(B)

b-¢- 1
Forn =1, we get 2 =0

n
n
9+¢'§ =2
n

Forn =2, we get

0 (p), ().

ENDEA is considered as 1 letter
Remaining letters are E, N, O, L
So4 +1=06 letters O 5!

0 (p)

The remaining letters are 2N, E, D, A, O, L

7!
Required number of permutations = o

=21 x5!
g (s)
(C) D, L, N can occur only in the first four places

O D, L, N, N occurs in the first four places

41
No. of ways = o 12
Remaining are 3E, A, O, fill in the 5 places

]

5!
No. of ways = 3 =20

Total no. of ways = (5 x4 x3 x2)x2
=2 x5l
0 (a)

X X X X X

5 odd positions
A, E and O occur only in odd positions
51

0 A, E, E, E, O occupy 5 places = 5 =20

Remaining 4 places are filled by

4
N,N,L,Din o ways = 12

=2 x 5|
0 (a)
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23.

24,

25.

26.

27.

28.

29.

30.

31.

PART II

23 24 25 26 27 28 29 30 31 32
C A A C D B A A B B
33 34 35 36 37 38 39 40 41
D B C A B C D D C
42 43 44
A_p A_paqaras A_q
B-q,r,s B-q B-p,r
C-s C'p9 q, r,s C- p,S
D-q D-p,q,r,s D-q,s
Section I Section II
1 q/3x2q/3 32. Fecljgtlve angular velocity is inversely proportional
F= —— > o distance.
4neq J3R
33.
1 >
A= Z)\ 2
—»
P moves up implies direction ]
1 1 Pushing or pulling does not imply any angle.
—kx? = —4ky2 Hence to be taken as horizontal. Thus
2 2 statement -1 is wrong
vZ=u?2-2gh;u?*=5¢gR
u? 15 34. For earth radius is large; never zero potential.
0O V2 = T 0 h= gR
35. Softiron is easy to magnetize / demagnetize
4T 4T i
p,=2l.p,c 20 Section 111
R R
air flowing from 1 to 2 equalizing pressure. 36. E= _1 Ze
: 4neg R?
%=0.75D)\=1m H ]
f = 340 Hz; T increases f increases; beat 37.p= dD1_ ED
decreases [0 n =340 +4
I p4nrdr= Ze
EoA
C= (d - x) + % 38. Standard E variation for uniform sphere
d 3 o a
x= —vt = = —MR* —
3 39. 2kxR =la 5 R
_4
Only region | and IV are to be reckoned for TIR. Ma = gkx
w0, 0= |2
Sl EYY
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If Ju| < |f| O virtual image

41. f=leya = Ma ka If Ju| > |f| - Real image, magnified
2 3 If |u| = |f| — Image at infinity
gkA=pmg 0pqrs
3 (B) For all u, virtual, diminished image
2 ka2 1yy2 Oq
2 2
44,
. (A) Free expansion for ideal gas in insulated
Section IV container, internal energy remains constant,
temperature remains constant, and no heat loss.
0 (a)
42. For pV" = constant process.
(A) Potential energy graph is a parabola, with AQ = AU + AW
minimum at X = Xo. A[pV)) _ a(pv)

- y-1 n-1
(B) g is motion with zero acceleration starting from 1 1
origin (y = 0) = AMRT) H_V R 1%
r is zero acceleration starting from (y = yo)

. . fn>1,AT<0
s is constant acceleration. fn>y,AQ<0
n<y,AQ>0
u? sin 28
(C) R= ————forsame 6, R 0 u? 0 Parabola
g (B) n=2 p,r
passing through the origin.
4
b (C)n=< ps
3
4
(D) T=2n 5 (D) AQ =AU +AW
From fig. AW > 0
T20O°¢ AT>00 AU>0
O Straight line passing through origin. OAQ>0
0 (a) 0aq,s

43. A,C,D
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PART III

45 46 47 48 49 50 51 52 53 54
D A C C B C B A D D
55 56 57 58 59 60 61 62 63
A B A B A D B A D
64 65 66
A-r,s A-p A—-q
B-p,q B-q B-p
C-p,qr C-p,r C-p,qr
D-p,s D-p,s D-p,q
Section I Ni(CN)2™ - dsp?
50. Tetraammine nickel (ll)-tetrachloronickelate (ll)
45. () > (1) > (1) > (1v)
51. 1 mole of hydrogen = 2 equivalents
)\ 0.1 mole of hydrogen = 0.02 equivalents
® ® Current required =0.02F
o/\ > /\O)\ > = 0.02 x 96500 C
a I ] 0.02 x 96500
.(. ) Time (Sec) = " 10x 103
Stabilised by Stabilised by
hetero atom and has hetero atom and has =19.3 x 10*
six hyperconjugative three hyperconjugative
structures structures 52. Surfactant molecules with larger hydrophobic
® )\ /\)\ end will have lesser solubility, greater tendency
to associate and hence form micelles readily.
an av) 53. MX:Kp=S2  S=.4x 108
Only five Only two 12
hyperconjugative hyperconjugative MXo:Kep =4S S=3 {3-2 x 10
structures structures 4
§ idic Ii i Ko —o7ad a4 27 %1071
46. Cellulose has a p-glycosidic linkage. While MsX : Kyp=27S* S=4 |2 -~
structures (A) and (B) have B glycosidic linkages, 27
only the structure (A) is a triacetate. MX > M3X > MX;
ﬁ 0
47. , Il is a B keto acid which Section II
CeH5~C—CH,—C—OH
undergoes readly ~decarboxylation to give 54. Statement (1) is not correct as an orange red dye
CeH500C*)H3 which is (E). (E) undergoes is formed. Statement (2) is true because the red
iodoform reaction to give (F) which is colour is due to extended conjugation
CsH:COONa and (G) which is E3"“3' 55. Statement (1) is true and statement (2) is also
true and is correct explanation for statement (1).
48. CuF; is coloured because Cu* with d° In [Fe(H:0)sNOJ*, Fe is in +1 state with 3
configuration is the cation. unpaired electrons.
49. [Ni(CO)4] - sp®
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56.

57.

58.

59.

60.

61.

62.

63.

64.

Statement (1) is true and statement (2) is also
true but statement (2) is not the correct
explanation of statement (1).

These geometrical isomers are optically inactive
as they have plane of symmetry. A molecule may
be optically active even if it has axis of symmetry.
The natural asymmetry between the conversion
of heat and work is due to the fact that heat
cannot be completely converted to work.

Section I11

0
I
CeHs~C —CHs + PhCH,MgBr orkup,,

Ghs
C5H5_?_CHQCSH5
OH
(H)
CHj
I -H20
CsHs—?_CH2C5H5 e
OH
G
CeHs—C=CH—CgHs
M
_ A
J= CeHsC

H
K= CeHsCOCHs
L= CeHsCOOK+

Effective number of particles in HCP =

%X12+% x2+3=6

Volume of Unit cell =6 x @ (2r)? x 4r\/g

= 244213

PF =0.74
VF = 0.26

Section IV
(A) - R, S
(B) - P,Q
C) - P, QR
(D) - P, S

(A) It has no carbon and hence the sodium
fusion extract does not give blue colour with
FeSO..

65.

66.

No phenolic -OH group, hence does not
give FeCls test.
Gives white ppt. of AgCIl with AgNOs.
Forms Hydrazone with aldehydes as it has
hydrazine content.

(B) Forms Prussian blue.
Gives positive FeCls test as it has phenolic
—OH group.
Gives yellow ppt. of Agl with AgNQOs.
Does not form hydrazone as there is no
hydrazine content.

(C) Forms Prussian blue.
Gives positive FeCls; test as there is phenolic
—OH group.
Gives white ppt. of AgCI with AgNOs.
Does not form hydrazone as there is no
hydrazine content.

(D) Forms Prussian blue.
No phenolic -OH group, hence does not
give FeCls test.
Give pale yellow ppt. of AgBr with AgNOs.
Forms Hydrazone with aldehydes as it has
hydrazine content.

(A) - P
(B) - Q
(C) -~ P,R
(D) - P, S

(A) PbS is converted to PbO by roasting
2PbS + 30, - 2Pb0O + 2S0;

(B) CaCO:s on calcination gives CaO
CaCO; - CaO + CO;

(C) ZnS is converted to Zn either by roasting
followed by carbon reduction.
2ZnS + 30; - 2Zn0 + 280,
Zn0O+C - Zn+CO

(D) Cu:S to Cu
reduction
2Cu,S + 30, - 2Cu,0 + 280,
CuzS + 2Cu0 - 6Cu + SO,

involves roasting and self

(A) - Q

(B) - P

(C)-P,QR

(D) - P,Q

(A) Orbital angular momentum of the electron in
a hydrogen like A. O = I+ 1) %

(B) A hydrogen — like are electron wave function
obeying Pauli’s principle : Principle quantum
number.
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(C) Size, shape and orientation of orbital : (D) Probability density of the electron at the
Principle azimuthal and magnetic quantum nucleus : Principal and azimuthal quantum
numbers. number.
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