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SOLUTIONS

MATHEMATICS
= tanx=%1 and cosy=0
i.e X=# L 3n
L. 2 E L
; T | 3z
ie =% -, T— ...
y 2 2 ]
Also, x*+y’=4
< 2 2
Sol1 = X'<4 and y' <4
ie. |2, ie. Jy|<2
i
1w/2 ® 3n/2 2n = X= iz only
Clearly graph of y = tan x & y=max{1+x,1-x} = y= +Z only
intersect at two points in [0, 2x] 2 . L o
Hence, the number of points lying inside the circle
Sol.2 We must have, and satisfying the given equation are

(B
(ii)

We have two cases -

x21andx>2{x} =>x=>1andx=2.

common part is [2, «).

x<landx<2{x} =>x<1andx=0.

Common part is x € (o, 0) U (0, 1) Sol.6

Finally, x = 1 is also a point of the domain.

Sol.3 Consider g(x) = f(x) — x

Scol.4

Sol.5

Now g(1) = f(1)
1 1 1
{3)-(3)-3

1
By IVT, there exists atleast one pointc € (Z' 1)

sf)%(—zs3

< f(l) <3
4) 16 ' Sol.7

such thatg(c)=0 = f(c)=

2 f(x)and have the same domain as f (x)

2

X
and f (2x), f (x + 2), S (5) have the range as f (x)

= m=2 n=3
verify by considering f(x) =sin™'x; D:|x|<1;

T
R:172°% Sol.8
Since, tan* x + cot’ x + 1 = 3 sin® y

{given}

= (tan2 x — cot? x)2 +3 = 3 sin’ y
= (tan2 x — cot? x)2 =-3 cos? y

which is possible if cos? y = 0, such that
(tan2 x — cot® X )2 =0 ’

(x, . y)

GaEs s (3

Using wavy curve method and the fact that x = 0
andg are the repeated roots of x(ex = 1) (x+2) (x
= 0, we get the sign scheme of the given

expressmn as
-  + o+ o+

— 0
Thus complete solution is x € (~w, =2] U {0, 3}

Obviously limit |S[J§1pe fgrm}ﬁ
1

Lim

t—0t b-a
hence =e¢
t+H_ tHl t_ 1y ‘t_
th[b t(i )b+a] Lim(b(b tg) a()a 1)J
t —a t—0 —a
=e =e
Inb—b
binb-alna Inb® —Ina® a®
=¢ b2 =g ba  -gb-a

! .15 _ Lim cos3x -1
= Lmol In(cos3x)2x" = 0 ———“—zxz =
1-cos3x ) 9x?2 )

~ Lim =_
x>0 (3x)?  2x?

|

| =_ Lim sin 3x 9x? _
2=~ 5% (3x)* x(e*—l)“

@
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2 ~ 1 f(0)>0= k>0 .3
. 1...@ )
| = lex X .: 1 =_le£_+_h_)_(ﬁ P ( )
37 xo1 Inx Wx+x 200 I(l+h) —
0
1 F(1)>0=  4-7k>0
2 k<a/7 e (4)
Hence |, </ <1, = (D). ?
417
1/; y=<x> - =% MA@ B)N@E) = ke (14, 47)]
sole  \|/-X"7
Lr N LN - g(x ) g(O) a(x)
YRR Sol12  g(0)= M = im==
lim f(x) = f(O) (since f is continuous)
Inthe nghd of x=0, <x>=|x| X0
IimcAos<x>—1_"mcos|x|—1 ; £0
X X2 o0 X 7o) = lim 1 =10 _ iy 90Dy G0
. cosx —1 1 x-0 X x>0 2 x>0 2x
e T2 9O _,
. 1 T2
Since 0 < <x> < 2 tan(<x>) is continuous. 1 1
o . sol13 (c)  lim —— =~
< cos X > is continuous as composition of two con- x>0"2-2 2
tinuous function is continuous. Sum of two continu- 1
ous funotion is continuous. x"_rfoh 5 _oilx = “E - 0} <1. True
Sol10 f(0)=0;f(0")=1;, f(0)=1 L B
= discontinuous at x = 0 ABEZQX fx) = len:+ fx)=0
f(A)=1,f(M=1; f(19)=0
Sol41 (A)  f(x)is non negative V x e R Affﬂr(?x fx) = -
= f(x)=0 V xeR
e tek<0 Sol.15(8) R.H.L. = xli_)n& [X]+a=0+a=a
e~k <0 lim (0) =
k(4k—-1)<0 LHL = M (9)=
t‘—‘——“f' T [la=0]]<1 = |a]<2 = ae (-2, 2)
0 /4 1 1
integral value of k = 0 . = = = =
g Sol.16 f(x +y)=f(x +2 + 2) f(x+2) = 11(x) f(x)
(B) f(0)<0 \ — / . period is 4.
. 0
k<0 = @ N\ 1
; : Sol.17 Forx e (1, 3], f(x) = f(x -2+ 2) = f(x-2)
(C)  for distinct roots in (0, 1) - _____12____
: \ o / (x-2)° +1
0 i m -
\/ Now )I(|—>1l -
D>0 = K(4k=1)>0 (1)
= =
0 1/4
b .
0<-5-<1 =  0<k<1 .2y  Sol18
&. &
1 1
(') 1 fis discontinuous atx=1, 3
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Sol.19 (AP S, T B)YQ,R
CQRT D)P s
y=f(x) g(x) = 2f(X)—1
1 14
) —— Dy <
-1 \1 -1 O 1
-1+ E
' -3
a(x)=f(2x) g(x)=f(1-x)
1 1

(e) e (R)

\1;2 0/1'2
14 1

Sol.20  (A)-(T), (B)-(Q), (C)-(T), (D) - (R)
(A)  If we take a neighbourhood of y, say N, there
is no neighbourhood of x i.e. (-5, 8) such that
f(x) is in N for every x in (=5, §).

(B)
lim Sin(x - ncos®(sin(n cos? x))msin?(sin(n cos? x)))sin*(x — ncos? x)
x>0 nsin?(sin(rcos? x)) . sin?(ncos? x)sin?(xn sin? x) *
w?sin*x . x*(1-tan?x) .3
x*2xtanx.tan®x 2
(©)
im = Jcos 2t im 1= Jcos2t
RHL. = T
t=0 t t>0Y 12,1 + /cos 2t

lim 2sin?t
o) 2.2 !

LHL =—-RHL = -1 Limit does not exist

312 ==~ 1 - 1 etZ 1
Nﬂx)ﬂ— 112§(x) gw=-x (D) Putx=7,lim 3
12 \g n- 2tan"t—2
(8) — U e
t2
||m e - 1 . etz - 1 1
= {50 n = lim 52 o
. 2(5 ~tan” tz) 502tan t 2
PHYSICS
27. [Al
21. M X=x=V(t—t)
28. Bl
The phase difference is introduced in the plate
having smaller path length ‘
29, [A,D]
30. [B,C]
3. [A,C,D]

B¢&—— [ ——> A
Vox =V €OS (8 — 1) ; v, =V, sin (6 - a)
vZsin?(6 - a)

gcoso

(Jolsin2a -

Vo

2 in2
v 2(“ +sin™! Jalsin2a )

h'=1sino=
f=a+sin”
R =-sin

g Vo

22 [A] 23. [DI 24 [A]
25. [B] 26. [A]

TIR takes place when ray of light travels from denser
to rarer medium.

‘o
B n
Further sing,, = ‘j and sin 6,, = —p—:—

B2 B3
By By
e12 > e13

Smaller the value of critical angle, more are the
chances of TIR. '

Since,
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" 43,

32. [BD] ' 33. [A]  byu-vmethod
2 34. [B] 35. [C] 36. D
Imex _ (i +412)> [Tl +1) o 2. © % [ 0]
Imin (\/_ \/E)z ‘/|1 /M -1 (Given)
| 39. (A (P),;(B)>(R); (C)>(T); (D) > (R)
Solving this, we have |4=4 Introduction of a slab in to the path of a ray just
2 increases path length of this ray. Fringe width
but | oc A2 remains unchange
A, -
A, 40. (A)—>(Q);(B)->(S),; (C)—>(P)
*. Correct options are (B) and (D)
CHEMISTRY
44. [CIE, = 1_2_3;__2_9_ = 1_2_9_ 4. [D] ) .
2r r 2r Volume contraction = volume of reactant —
PE volume of product
E,=~kE= > 70 =10 + 20 + volume of O, —(Volume of CO, +
: unreacted O,)
136 1 136x4 70 =30 - 60 + reacted O,
2 2 32 1 100 = reacted O,
n=4 CH, + Cny+O -»CO, +H,0
10’ 20 100 60
1 =Rz2 4_1 Applying POAC on C
A n? n2 10x +10y=60=>x+y=6  ..(i)
1 11 Applying POAC on H
ZR7? | ———— 10y + 60x = 2 x moles of H.O
O M A~ RZ [nf 42] 5y +30x=molesof HLO ...
fori, n,=3 Applying POAC on O
T 453 100 x 2 =60 x 2 + 5y + 30x
200 - 120 = 5y + 30x -
=p= 80/5 =y + 6x
42, [A]POClI= O= r— O JY SP3d° Bx+y =16 (i)
c ' from 1 &Il
x=1, y=3, z=0, n=7 5);-‘:‘10:>X=2
Total lone pair/molecul =2+2+3=7 Ans. 284
[C]
45. Bl
COOlit' e Let the mmoles are K,CO, & KHCO, =n
. K,CO, & KHCO, are equimolar when methyl
(A) The LLU.P.A.C name of Me is ethyi— orange is used as indicator

6, 6-dimethy! cyclohex — 1 - en ~ 1 — carboxylate

(B) If p - H of iso butyramide is replaced by
-CH,COOH. The IUPAC name of the compound
formed is 4-carbamoyl pentanoic acid

(C) The IUPAC name of the secondary iso pentyl
group is 1,2-dimetyl propyl

(D) The IUPAC ""name of the

@—CHO is bicylo [4,3,1] decane-8-

meq. of H,80, = meq. of K,CO, + meq. of KHCO,
60 x N = n x 2 +nx1

3n=60N

N=20N=20x06x2
When 2w gm mixture is treated with H,SO, in th
presence Phenolphthalein as |nd|cator then

%meq of K,CO, = meq. of H,SO,

lxznx2=o,6xxxx2x1000

2
n=0.6x x x x 1000
20%x06x2=0.6x2x 1000

40 2 2
T =X = — =0, .
carbaldehyde 1000 < = X= g - 0-2Ans
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5

4. [A]
C,.H,N, + 0, — CO, +H,0 + NO,

aom 250m v

30, w20,

Let remaining O, =V mi

30, - 20

V-~ 3x 2%

Now V-3x=2x .
v = 5x

moles of NO, = 2x = 2v/§

reacted O, = (250 - v)

Applying POAC on N

4Oa=—25—v = 100a=V

Apply POAC on H
120 a = 2 0+ moles of H,0
60 a = moles of H,0
Apply POACon C
40 x 2a = moles of CO,
80 a = moles of CO,
Applying POAC on O o
(250-v) x2=2x80a+8B0a+ 2 x —25!

s
500—2v=1603+60&+—-5x

500 = 220 a + 14%

500=220a + 14 x lgga

=220a+280a
500=500a
a=1

Hence C,H,N = CH CN

47. [D]
Mass of the system remains conserved.

48. [C] oy
A - 2B +.C
A, —X 2x  * X
Let P & Q are the rotation of B & C /mole
respectively by
at =10 min Yy
60 = 2xp + gx j.:-.(i)

at the end of the reac
2A0 x P +Aoq = 180

A, (2p +q) = 180 (i)
from (i) & (ii) :
(A, =X} (2P + q) =120
Ay _180_3
Apg—x 120 2
Ao —_ X 2
Aq 3
% Amount of A left at t =‘.1§) ‘_ min
Ao - X

Ro=X 100 - _25 x 100= 66.67%
0
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49,

50.

Let

51.
52,

[A,C]
nh  7h
Angular momentum = —2— ey
=4
r, = Xxa,
n2
r=a,x — =16a,=xa,,z=1
z
x=16
9x
B) 78 = 7% 162, = n2a,
= n = 6, possible
16a
(c) xa /4 = ——zl = n%a,
= n=2, possible
[AB] ‘
FeSO, Fe,(SO,),
(x mole) (y mole)

no. of iron atom = (x + 2y)N,
S atom = (x + 3y) N,

1
(x+3y)N, —(x+2y)N, = T§(4x + 12‘y)NA

y= ——(x+ 12y)

13y = 4x + 12y
y = 4x
(A) gm atom of oxygen in FeSO, = 4x =y

(B} difference of gram atom of Fe and gm atom of
sulphur = (x + 3y) — (x + 2y) =y

[B,0]
[A,C,D]

Mo

fvapours _ 2

rO2 Mvapours

mass of 1 mole 18
volume of 1 mole ~ 22.4

Density = = 0.8035 g/¢

Because vapours are triatomic; atomic
18
weight=—é—=6

(Note that this is atomic weight, not atomic number)
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Vb= =3
PV=ZnRT

w
=7 —RT
PV=z

w
= z—RT
PM=2z v

PM - 18P
= PM—ZdRT—-'ﬁ:]: —a‘é-_lt =7

53,54,55 [A,A,B]
rate = k [CH,COCH,J* [Br,}’ [Ba(CH),F?
= k(0.1)* (0.2)" (0.3)
dCHBr,
dt

ate = 1 9CHBrs _ 1.2x10°

T2 o T 2 |
0.6 x 102 =k (0.1)X(0.2 (0.3 ...(1)
lind experiment

=1.2x 103

X Z
=k (0.2)% (0.2) ( 171‘0) .

(OH) =06 M
Ba(OH), = 0.3 M

X1 _03
1710

= x,=513gm

ad;[(CH;,COO)ZBa] =12x1073

1.2 x 108 =k(0.2)* (0.2) (0.3 ..(ii)
In (iii® experiment)

_E_Stiz_ = 216 x 10~ mole/lit min

216
= -3 i
60 x 10 mples/ht sec
.- 1dBr, 36 N
6 dt 6
= 0.60 x 10~ molesf/lit sec

104

0.6 x 10~ = k(0.1)* (0.4) (0.3)* ...(iii)
from (i) & (ii)

x=1 :

from (i) & (iii)

y=0

A — Product

_ 2303, 12042

30 %9 7231A

0693 2303 = 20v2
60 30 9231A

k

2.303 log2 =2.303 log 120‘/5
231A

12042 120
2= L
V2 231A A= 531

0.693 120

rate =k A= —G(J_ﬁ

1 5 2x693 _
© 1000 © 231 1000
rate constant of Haloform reaction

200x6 .
=200 x rate = m moles/lit/sec.

_ 12 mole /lit
T 800 sec

k=2x 102

Hence

rate = k (0.1)* (0.2)Y (0.3)*= 0.6 x 10~
z=1

%@% =k(0.01)'(0.04)°(0.1)’

=2x102x 103
=2x10°

dBaBr,
dt

moles/lit/min

53. [A]

=6x10"° moles/lit sec

54. [A]l B —» Product
order = order w.r.t Br, = 0

(A)

55.  [B] 513 gm

56,57,58 [D, A, B]

X,=84xe = x =8/5

dB
Ft" = kf(2— X)—ka
and at equilibrium

k(2-x)—-k,xe=0
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57.

58.

MOTiON HEE

(1)

b xe
—dA dB (2-—xe)
= " X
3t k(2 -x) -k, Xe
= ﬁ[2xe--xx = 2x+ xxe]
- xe e R
ks.2
= e [xe—x]

2 2.303Iog xe
Ky xe t xe-xel2

_ 2x693x10% _ 0693
8/5 I
0693 x8x10

5x2x 0693

=>t=

‘= t=8min

t =480 sec

59.

2.303|0( xex)
2 kfxe ="y gxe'—

-1
5 x 0893x107" _ 2-303|og( xe )
xe t Xe-X

0693 x10™" 2303, Q( xe
_— - = O
2% = X5 =% xe—x) 50.

8 K
%2.303!092: 2‘103 Iog( xe )

Xe — X
xe
Xe— X
4xe — 4X = xe
3xe = 4x

4=

3 8 6
X = 3/4 xe :>ng-—’5"—1.2

L
A‘—"kbx

2 X, X,
0.4 16 c

B

If 0.5 mole of B is added at equilibrium .

A —g_—-i B D.
k. X
04 . 1.6+05

04+x 1.6+05-:

394 -
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dB
~ P =K 21-%0 -k (x + 0.4)

at new equilibrium

K (x,'+0.4)=k, (2.1-x)

Given concentration of B at new equ.

41
= ry of A at initial equilibrim

21-x = % x 0.4
x=1/20 = 0.05

—E’d—? =kp (21~ X) = k(0.4 + X)

=K, (2.1 - x) = 4k, (0.4 + x)
=5k [0.1-X]

2303 10( 0-1.)()
S = T Aot/

_ 2303 ( 01 )
Sk = % N 61=0005

b

t = 8 minutes

(A > Q) athigh temp gas behaves as an ideal gas

(B—~S) at hlgh P is negligible

(C — P) at low press a/v2 connot be negligible
(D — R) for hydrogen gas a/v? is negligible

(A= QR), (B - PT), (C - S), (D> S,U)

1 - - _
t, o< [;\-O') = logt,, =logk+ (n— 1) log log 1/A,

logt,, =logk—(n—-1) Iog'A0
slope=-(n-1)
InA  —(n-1)#0
n=1, first order
Hence Q & R are correct.
Slope=1=~(n-1)
n=0
zero order
Hence P & T are correct
Slope=-1=—(n-1)
n=2
Hence S is correct
n=3, Hence S & U are correct
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