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MATHEMATICS
SECTION-A
1. B,D 2. CD 3. B,D 4, B,C 5. CD 6. A,B,D
SECTION-B

1. (A)=(P); (B)=(Q); (C)=(T); (D)-(R)
2.(A)-(R); (B)=(P).(Q); (C)=(S); (D)= (P)

SECTION-C
1.0005 2.0002 3.0015 4.0002 5.0003 6.0004
7.0002 8.0012
PHYSICS
SECTION-A
1. AD 2 A 3. BC 4. AB,C,D 5. B,C.D 6. D
SECTION-B
1 (A) = (Q); (B) > (P),; (C)—(S); (D) — (R)
2 (A) > PQ,R, (B) > S, (C) > S, (D) > PQR
SECTION-C
1 4 2 180 3 35 4, 60 5. 0 6. 40
7 5cm 8 1
CHEMISTRY
SECTION-A
1. AD 2 AB,D 3. Cbh 4. AB 5. A B, C 6. BD
SECTION-B
1. A-S;B-R; C-Q; D-P
2. (A)—> PQR,S(B)—>QR, (C)—»PQR,S, (D)—>PQ
SECTION-C
1. 2 2. 47 3. 9 4. 990 J 5. 11 6. —19 Kcal
7. 250 kcal 8. 45%
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SOLUTIONS

MATHEMATICS

SECTION-A
1. (B),(D)
Ay
N L S
S~ w2\ LIS «
-2n -3n/2 —T _175/2 TN\~ 2% —= 6] >
. T
\/| -_1 5
2. (C)(D)
3. (B)D)
[X|
TN 11 M
4 >x
o (0.0) ™ 2 ix
fis an even function & range is [1, «)
4. (B)(C)
for sec='v2x2 —x* or cosec™1 2x2 —x* to exist
2x2 — x4 > 1
(X®-1)2<0 => x2 =1 = X = *1
it x = 1 3+ =-0 sa=-——
if x = = a()+2_ =a=-¢
If x=-1 a I 0 a= kid
= = 5= = a= 5
5. (C)(D)
X+ Xx+1=Ax+1
XX+ (1-Mx=0
= x=0 or Xx=A—1

also for sin~"(x2 + x + 1) to exist, —1 < x2 +x+ 1< 1

¥ +x+1>0 V¥V xeR
X +X+1<1

x(x+1)<0
xe [-1, 0]
for exactly 2 solutions —-1<A-1<0
<A<
a=0,b=
6.  (A)(B),D)
as 0<{—x<1 s —1<-{=x<0

-[5

fis neither even nor odd.
butf(x+ 1) =f(x) = period of fis ‘1",

SECTION-B
(A)-(P) ; (B)-(Q@); (C)-(T); (D)-(R)

i -3 2.9
(A) )'(—i% (x sin3x — 3ax +§)=0

it is possible only a = 1

B) HM (684 7% +2)7 = %)

X —>—o0

1
Replace x — h

a
Lt J[17h+2n® ) 1l [h%R( 4 7h+ 2n5)
h—0~ h® h|=h-so- h

Case-l If 5a <1

Lt Jh'T22(1+7h+2h%)%
hs0" h = not defined

Case-ll If5a>1
Lt {(1 +7h +2h5)@ —pda- }

h—0" poa

1 Lt J+@h+2n) 5 1] 5
Ifa=g then | Zo- h =35
1 7
as= 5 and b= 5
Hence3a+b=2
. 44/1—+/sin2x
C)RHL = M 4
(C) R.H. =T T—4X
4
T
replace x » — +1
4
im 1—+/cos2t — _lim 1—cos2t
“Tio0\ 2 t—0\ t2(1 + /cos2t)
. |2sin®t
= - Lo 2 o =1 Limitdoes not exist
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Li 44/1—+/sin2x

m
LH.L. = X_)g T—4X

replace x kil —t
p -
Lim |1—+cosZ2t 1
t—0 t2
1 t?_
D) Putx = =, lim—S— 1
20— 2tan
etz _1 12
_ lim i e -1 1

= = m -
10 T— 2(; —tan™ tzj t->02tan't2 2

(A)-(R); (B)-(P),(Q); (C)-(S); (D)-(P)
(A) log,(cos x)=20=  cos ( ) > 1
Maximum value of cos 'x =t

1<cos ' x<n

cosm<x<cos 1

—1<x<cos 1
Integral values of x=—1and 0

1-x

tanx . tanx
(C)S_)';'_%sgn[ < ]:1('-"—"“ < >1j

x—0

=[5 tan™ (cos (tan_1 AN =1[5 tan”™ (cos 0)]

=[5tan' 1] = {T} = 3.

SECTION-C
0005
Since a, B are the roots of X + px+q =0
oa+PB=-p af=q (1)
Also a, 3 are roots of x> + p"x" + q" = 0
Lo+ B =—prand "B =q" ..(2)
Now, /P is root of x" + 1 + (x + 1)" =0

Folrd
= B" +1+ B =0
o +p"  (a+P)"

= R

= (o + B + (o + P)n=
= —-p"+ (—p)"=0 {from( ) and (2)}
This is true only if n is an even integer.

0002
6
1- X—l ...... “A+x8 4.
im f(x) = lim 2l y _
X— X—
x2{1+x2+ ...... —1—x2]
2l
x2-1y 2
lim g(x) = lim e(e2 )2 =1
x—1 x=>1e(x =1)(x-1)
lim g(f(x)) =2
x—0
0015
fo(x) = f,(f,(x)) =f,(x3 + 10) = x/3% +10/3 + 10
x 10 10
fo(x) = f,(f,(x) = 33 + 32 t3t 10
similarly
X 10 10 10

fn(x)=3_n+F+3n—2+ ...... ?+10

0002

Let two linear functions be f(x) = ax + b

and g(x) = cx + d

They map[-1, 1] — [0, 2] and mapping is onto
= f(-1)=0and f(1) =2 and g(-1) =2

and g(1) =

= —-a+b=0anda+b=2 ..(1)
and —c+d=2andc+d=0
= a=b=1andc=-1,d=1
= f(xX) =x+1and g(x) = —x + 1
orf(x) =—x+ 1 and g(x) = x + 1

X+1
Case—1 If h(x) = a1

then h(h(x)) = —% & h(h(1/x)) = — x

= h(h(x)) + h(h(1/x)) =—G+X) =2

x4
Case-2 If h(x) = X++1

then h(h(x)) = x & h(h(1/x)) = 1/x

= h(h(x)) + h(h(1/x)) = (X+%j =2
Ih(h(x)) + h(h(1/%))| > 2
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5.

0003

Let Xlog103 —t= 3Iog1ox
Af-t-2=0= t=2,-1 (not possible)

Xlog103 =2 = x= 2Ioga10
b=3.
(1+h)° —p(1+h)+p -1
f(p) = ,L'ﬂg h2
1+ph+p(p 1)h ..... p-ph+p-1
= lim 2
h—0 h?
p(p—1)
= f(3)=3
0004
M (X) M (X)
N Y ™ Y

Xx+1 x2>1
§-1
(x)= {1+\/_x X<Osolut|on -1,1,0,2

0002
Ay
*—Q 3 - *—0
=0 2-- *—0
t —it O———+—+—> X
-3 2 -1 1 2 3 4

X+ X+1 = |[X]| only two solution
x=—1 & another between (-2, -1).
0012
Replace x — x + 1 then x — x— 1 in given equation
f(x) + f(x+ 2) = \/_fx+1 ......... (1)
f(x—2) +f(x) = /3 f(x=1) ., (2)
adding (1) & ( ), we get
fx—=2)+fx+2)=f(x) ... (3)
Replace x —» x + 2
fx) + f(x+4)=f(x+2) ... (4)
Subtract (3) from (4) we get
f(x+4)=—1f(x—2)
Replace x — x + 2
fx+6)=—"F(x ... (5)
Replace x - x+ 6
fx+12)=-f(x+6) ... (6)

by (5) & (6) f(x) = f(x + 12)
hence the period of function is 12.
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PHYSICS

—

L Sl

(B) If the divergent beam of light passes through a
SECTION-A diverging lens, the emergent beam mustbe a divergent
AD beam.

(C) When the divergent beam of light passes through
aglass slab, the emergentbeam must be a divergent
beam.

As block B is held stationary by the cord,
the equation of motion of block A is
Mgsine—f —f,=M,a —
As velocity of block is constanta =0 o)
M,g sin e—u(MA+Mg)gcose—uMBgcose=O
Cpo—Mgsine M) oo
o (M, +2Mg)gcos® (M, +2My)

1 1 1
GiVen (D) F :(_1_1](R__R_)
M,=M;=m, 6=37° ) 2 2
m 1(3 1
=—1tan37° = | —| = - —
H=3m 3(4j 025 =7 Hp =16
My
B,C 1.
AB,C,.D
B,C,.D
D
a
SECTION-B , ( ).
(@) Ifp, <u,, f"=negative
(5)(0):8) 5 (P ©)(5):0) > IO e s 2 e lers e
(A) > PQR, (B) =S, (C)-S, (D)»PQR The diverging lens acts as a converging lens, the
1 1.1 1 _1+l emergentbeam is a covergent beam.
(A) v u f = v f u
SECTION-C
1. 4
o> SN L N DA S B
oMy "y f = vz 10 V=Yem
© It lens is displaced along optic axis then
2 2
u = positive, f = negative, dv = Y du - 60 A - 25mm
I fuf = ], v = oo o 2)
(a) If u =f, the emergentbeam is a parallel beam. Now lens is displaced above optic axis

then

o

(b)

(b) If Ju| > |f|, v = negative, the emergent beam is a h, = lho - 5mm
divergentbeam. . .

(c) If ju| < [f|, v = positive, the emergent beam is a Displacement ofimage = 6mm
convergentbeam. X 25

= =41

X, = 6

394 - Rajeev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671 e

(Where Faith Counts the Success)

[ ]
<"'\'> M OTI 0 N IIT-JEE www. motioniitjee.com , email-hr.motioniitjee @ gmail.com



2. 180

Distance of I, from mirror =40 cm uf, ={ uf, } )
LN DTS B DUS B L IS kL
f v u ~-10 v —40 ~ v 40 10 foo=4f, ~(2)
from (1) and (2)
1 1-4 40 =
:_:4_O:V=_?Cm Su = 8f,
5x56
= f = 8 - 35cm
_ ‘200m aY |2
A %‘\91 °10cm T % g gg
O e sFX :
20 tan 1 . 40/3 cm 6. 40
10cos1°[20/3cm 7. 5cm
|,~ B 10cos1°® 1
20cm For the ball after collision h = Egtz’ d=ut
using magnification formula g
= us= o=
v I _ —40/3 2h
M="1Uu 7 —20tan1® -40/3 md [g
. Velocity of recoil of M, V=—,/—
= tant° 20, n 0 1 = M ¥en
3 3 180 3 180 27 . l_m_dx Mg
20 1 Amplitude = o M —k(2h)
Cordinate ofimage = 3’97
T dx T
8. V= cos(gtj = o cos (Etj
3. 35
5 3
v 2
=—h r _ T
h,= Mo = X= J.cos(?’t)dt = J‘cos(gt)dt
According to given question 0 0

Givenu, =u,=u &h =same
=V, =—V,

2 3
Vip __ Vs (n) 3 N\ )2
ip =_Y2p cos| —t|dt _ S|f o™ in®
u, u, ° +£ 3 = (smsj +(sm3]3
2 2
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CHEMISTRY

Given :

SECTION- A
[A,D]

The over all process can be depicted as

A——B

Cc

Thus it is a cyclic process.
Hence, AE =0, AH =0,

and AE=q+W (1stlaw)
~0=1+W
org=-W

Total work done = Area under curve(PV graph)

[A, B, D]
For such a process

il
W =-nRT/ P,

[C,D]
Volume of A

_ 1xRx200

A =200R

[-- PV = nRT]
=200 x 0.082 =16.4L

gives work in isothermal and reversible expansion of
anideal gas

_0.082x800

Vg = =32.8L

_ 6.082x400

Vg = =32.8L

Since Vg > V,, expansion of gas occurs along A
and B and work is done by the gas.

[A B,]
[A, B, C]
The given reaction may be represented as
() KIO; + 5KI +3H,0 — 3l, + 6KOH
x m mol y m mol
(iiy I + 282032— - 84062— + 21
2 m mol
From (ii), we find that

1 m mole of I, needs for neutralisation z m moles of
S,05%"

. . . z
- I, produced in reaction (i) = - x zor > m moles

y
2
From (i), we have

3 millimoles of |, is produced from KlO; = 1

millimole

z
o millimole of I, is produced from KIO4

LIVE
= 379 millimoles

z
= —millimoles
6
z

Hence, xm mol of KIO; = 6

millimoles of KIO4

z . .
or X = 5’ orz = 6x i.e. (a) is correct

Similarly 5 millimole of Kl = 3 mol of I, [from (i) ]

Millimol fl y_z
illimoles of I ===
or 6y = 5z i.e. (b) is correct

From (i), xmoles of KIO5 will oxidize 5x moles of K.
Hence 5x =y i.e. (c) is correct.

[BD]

SECTION-B
A-S; B-R; C-P; D-Q
Mixture | : End point with phenolphthalein
(disppearance of pink colour) corresponds to
neutralization of NaOH and half neutralization of
Na,CO,
NaOH + HCl — NaCl + H,O
Na,CO, —NaHCO, + NaCl

End point with methyl orange (appearance of red
colour) corresponds to neutralization of NaOH and
Na,CO,.

NaOH + HCl — NaCl + H,O

Na,CO, + 2HCI — 2NaCl + CO, + H,O

Volume of HClI required for neutralization of

Na,CO,

=2 (X—w)

Normality of Na,CO 2(x-0) 2 1072
ormality of Na,CO, = 1100 - (x— o) x

Molarity of Na,CO, = (x— w)x 1072 M

Volume of HCI required for neutralization of NaOH
=0-(X—o)=20—-xml

(2x - o)
1x100

Hence molarity of NaOH = = (20 —X)x

1072 M
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Mixture Il : end point with phenolphthalein
corresponds to half neutralization of Na,CO, as:
Na,CO, + HCl — NaHCO, + NaCl=y ml of HCI

Volume of HCI needed for complete neutralization
of

Na,CO, = 2y

Hence, Molarity of NaCO, = — x —2Y.

ence, violarity o a 3 = > X 1x100
=yx10_2

End point with methyl orange corresponds to
neutralization of NaHCO, already present and that
formed from Na,CO,

Hence, volume required for neutralization for
neutralization of NaHCO, present initially = z -2y

. z-2y
Hence molarity of NaHCO, = 1100
=(z-2y) x 1072

(A - PQRS(B)»QR, (C)->QRS, (D)—»PQ

SECTION-C
2
CeHe(g) + 3Hz(g) = Ce Hizg)

Let xand y be the partial pressures (initial ) of gas-
eous benzene and hydrogen in the vessel.

then,x+y=60 ... (i)

After the reaction, whole of benzene is converted to
cyclohexane.

Partial pressure of cyclohexane = xmm

Partial pressure of hydrogen left unreacted = y —3x
Total presure of the system after the reaction,
X+y—-3x=y—-2x=3 ......... (ii)

Solving (i) and (ii), x=10 mm

Number of moles « pressure; Volume « number
of moles

Hence, fraction of benzene by volume in the original

ixt v _1 0.167
mixture = = = & = 0.

47

The reactions involved are :

(A) (NH4),C50+ 2KOH — K;SO,4 + 2NH,5 + 2H,0
(B) HySO4+ 2NH5 — (NH,),SO,

(C) H,SO, + 2NaOH — Na,SO,, + 2H,0

mol.mass

Equivalent mass of (NH,),C,0, = 5
_ ﬁ — 62
= =62

Equivalent mass of NH; = mol. mass = 17
Equivalent mass of HSO, _ .01 mass/2
Equivalent of (NH,),C,0, = Equivalents of NH,
= Equivalents of H,SO, used.
Milli equiv. of H,SO, taken = 2 x 0.0500 x 50.00
=5.000
Milliequiv. of NaOH used = 0.1214 x 11.3=1.3718
Milli equiv. of excess H,SO, = 1.3718
Milli equiv. of HSOused by NH4
=5.000-1.3718 =3.6282
Milli equiv. of (NH,),C,0, = 3.6282
Mass of (NH,),C,0, in the sample
=3.6282 x 1073 x 62 =0.2249 g

0.2249x00
Percent by mass of (NH,),C,0, = T 04775
= 47.10
9
AU = AQ + AW

for adiabatic process AQ =0

. AU=AW =—-PAV =-100 x 105 (-10%) =10 J
AH = AU + A(PV)

“ AH=AU+P)V,-PV,

=10+ 100 x 10°x 99 x 10°—1 x 10° x 100 x 10°®
=10+990—-10 =990 J

1

—-19 Kcal

250 keal

45%
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