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(1)

()

3)

4

(5)

[ Hints and Solutions ]

CHEMISTRY

Section-I

Answer : (D)
Hint:

Since Ni* is present at octahedral voids hence octahedral splitting will take place. NiO is antiferromagnetic substance
having zero magnetic moment.

Solution:

P is NiO

Ni2* = 3d8

n=2

p=1+/2(2+2) =8 =2.83 BM

Since Ni* is present at octahedral voids hence octahedral splitting will take place. NiO is antiferromagnetic substance
having zero magnetic moment.

Answer : (D)

Hint:

Fluorides of alkaline earth metals are sparingly soluble in water.
Solution:

 The crystal structures of MgO, CaO and SrO are rock salt type, in which 02~ form ccp and metal ions are at all
octahedral void.

« Order of density : Ca < Mg < Be < Sr<Ba

« Fluorides of alkaline earth metals are sparingly soluble in water.

Answer : (D)
Hint:
For adiabatic process, q=0
Solution:
AU=qgq+W
For adiabatic process
q=0
AU =W
For real gases
1 1

AUZ 7’n2a |:72 — 71]

\% i
For ideal gas
W = —-PdVv
Due to interparticle forces in real gas the internal energy decreases more during expansion compared to an ideal gas.

W =n?a [L—L}

Answer : (C)
Hint:

+4
Red R + alkali — <Z> HP20g
Solution:

+3
P203 + HoO — X) HPOs3

+1
White p+ alkali — (v) H3POs

+4
Red R+ alkali — <Z> HP20g

Section-II
Answer : (B,C,D)
Hint:
KMnOy is an oxidising agent oxidises Fe
Solution:

2+ 3+

- Fe
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KMnOy is an oxidising agent oxidises Fe2t - Fe3*

Meq of Fe2t = Meq of KMnOg4

m.moles x nf=N x V
m.moles x 1 =0.1 x 50

Millimoles of Fe2™ = 0.1 x 50 = 5 mmol

Mass of ion in ore = 5 x 107 x 56 = 0.28 g
% of Fe in ore = 32 x 100 = 50%

Molarity of KMnO4 used = % = & =002M

(6) Answer: (AC)

Hint:
HBr is presence of R202 follow Anti-Markovnikov rule.
Solution:
Br
CHy, = (P)=
O O

(Q) = 0O,, Zn/H,0 R) = \)K/\)K .,

(S) (M= OH

(7) Answer: (AB,C)

Hint:
Dacron is a polymer of ethylene glycol and terephthalic acid.
Solution:
O
OH C—CH, COOH
PCC (i) 1,/NaOH
_)‘ %

(i) H,O"
(P) (Q
(i) KMnO,, OH”
A
(i) H,0"

HOOC
(CH,OH),

Dacron < coon
(S) ’ °
COOH

(R)
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@

(9

(10)

(11)

Section-lll

Answer : 78.30,78.90
Hint:
M xRT?

solvent

1000x AH

vap

K, =

Solution:
M  xRT}

solvent

K [t —
b = J000x AH
vap

K, = B K moi~?
K}, = 2.62 K kg mol!

ATp=1K

ATp=Kpxm

1 =2.62 x 7= x 1000
M=262x3x10

M = 78.6 g/mol

Answer : 01.00

Hint:

The brown solution M is due to I
Solution:

Cry O2 + 14H*+ 61~ — 2Cr*" + 70 + 3
The brown solution M is due to I

I + 28,02~ — 21~ + S;,0%~

Meq of Cr, 02
= Meq of 5,02"

(n X nf) o2 = (nx nf)s20§7
nx6=6x1

n=1

Millimoles of Cr, O3 =1
Answer : 55.21

Hint:

AG = — RTInK,

Solution:

N, (g) + 3H,(g)
t=0 3% 107 mol 5% 107 mol
t=eq (3-1x1072 mol (5-13)x107% mol

(%xl(ﬂ)z
(%x10’2)3(%x 10*2)
Keq = 10*}& :0*2 =10t
AG® = — RTInKeq
AG° = —8.3 x 723 x In 10*
AGe=—-4x8.3x723In10
AGe = —4x8.3 x 723 x 2.3 J/mol
AG° = —55.21 kJ/mol

Keq =

Answer : 06.00
Hint:

—_—
—

A is n-pentane, B is 2-methyl butane and C is 2,2-dimethyl propane.

Solution:

2NH;(9)

11072 x 2

— 2%107° mol
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(12)

(13)

(14)

OH

HO

i

o Ol

OH
" /\./\

O @

Y

BP 309.1 K 3009 K 282.5K

/\r/\Br
Br\/\/

Answer : 00.34
Hint:

(B) (C)

AN N

Kjeldahl's method is not applicable to compounds containing nitrogen in nitro and azo group as nitrogen of these
compounds does not change to ammonium sulphate under the condition.

Solution:

Kjeldahl's method is not applicable to compounds containing nitrogen in nitro and 0zo group as nitrogen of these
compounds does not change to ammonium sulphate under the condition.

Mole of X = 32 = 1072

302

Mole of ammonia produced = 2 x 1072 mol
Mass of ammonia = 0.02 x 17 =00.34 g

Answer : 12.00
Hint:

X =11Na
Y =12Mg
Z=13Al

Solution:
X =11Na
Y =12Mg
Z=13Al

'met = Na > Mg > Al
AjH1 = Mg > Al > Na
Ae = Na > Al > Mg

Answer : (A)
Hint:

Section-IV

(NHy4)2CO3 in the presence of NH4OH group-V reagent = ca2* precipitates
4)2¢L03 4

Solution:
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(15)

Adding dil HCI group-I reagent = Pb2* precipitates

NH40H in presence of NH4Cl group-1ll reagent = Fe3* precipitates
Passing H2S in the presence of NH4OH group-IV reagent = N precipitates
(NH4)2COg3 in the presence of NH4OH group-V reagent = cat precipitates

Answer : (B)

Hint:

Reactant of P is phenol
Reactant of Q is aryl halide
Reactant of R is benzene
Reactant of S is aniline

Solution:
MgBr COOH
(iii) CDE
NH./A
0
I
C—NH,
NaOH
Ph—NH, :
Cl
2) CH=CH Red hot Fe tube Cl,
= g AlCl,
NaOH
High T and P

: LOH
CH,
COOH CONH,
(i) KMnO,/OH , A NH,/A
(ii) H,0

NaOH/Br,

C
NH
Malrsu:::u2 + HCl
0-5°C
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NaNO, + HCI
0-5°C

Fe + HCI + -
(4) Ph=NO, — > Ph—NH, > PhN,CI

C

uZBrE‘
@BI‘
CH,
Cal/NaCH CH,CIAICI,
(5) Ph—COOH ——————» > @/

Cro,CL/CS,
: ,CHO
(16) Answer : (D)
Hint:
o-amino acid can give ninhydrin test, but absence of phenolic —OH group so, can’t give violet colour with FeCl3
Solution:
(P) a-amino acid can give ninhydrin test, but absence of phenolic —OH group can’t give violet colour with FeClg

(Q) After hydrolysis 2-amino acid is formed, which can give ninhydrin test, due to presence of phenolic -OH group can
give phthalein test.
(R) Aniline can form yellow dye with diazonium salt
NHNH, 0
]
(5) can react with —C group of aldehyde to form hydrazone.

b

MATHEMATICS

Section-I

(17) Answer : (A)
Hint:
(a, a) € T = reflexive
Solution:
(1,2)ESbut(2, 1) €S
= S is not equivalence
T:{(x,y):x—yis aninteger}
(&, @) €T = reflexive
(a, b) = (b, a) = symmetric
(abel=a-bel
(b,c)=b-ceEl
=a-—cC € 2] €= transitive
= T is an equivalence relation.

(18) Answer : (D)
Hint:
1+ a3 +2a3="T75
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= T+ X9 +.’E3 =172

Solution:
As AM =25 = Sum =75
L ritayt+x3 =75 r1>1, x9>1, z3>1

= )t ay a3 =72
Number of non-negative integral solution = > '3 ; = “Cy = “Cn
Total outcome = (100)3

4
_ TCn

= P(E) 1003

(19) Answer: (C)
Hint:
z — %Jr[cot z]=-1
Solution:
z — %Jr[cot z]=-1

hmAf(:v) =el= %

z— I
2

at z — 7 [cotz] =0
= lim f(z)=e'=1

z—Z
2

(20) Answer : (B)
Hint:
MAMis1x1
Solution:
Misnx1
Mis1lxn
Aisnxn
S MAMis1x1
Let MAM = k
(M'AM)' =k
MA'M =k
A' - —A
= MAM =k
k=—k=k=0

Section-ll

(21) Answer : (B,C)
Hint:
I+m-2n+3=0
Solution:
Let the co-ordinates of point(s) be /, m and n
z—1 y—m z—n

oline: ==

1 -5 -2
1 1 1 |=0=/+m-2n+3=0 ..(1)
l m+5 n+1

Similarly 11/ + 15m-32n+55=0 ...(2)

Solving (1) & (2)

(2,-3,1)and (1, 2, 3)

(22) Answer : (A,B,D)

Hint:
f(x) is discontinuous and bijective function
Solution:
1
Tre y 0<z<1
f(z) = 2 , 1<z <2
3 5
1 , 25z <y
Clearly f(x) is discontinuous and bijective function.
lim f(z) = % lim f(z)=2
z—1" z—1t

min ( lim f(z), lim f(w)) — 1411

z—1" z—1t

10
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lim f(z) =1, lim f(z)=3

27 z—2F
max ( lim f(z), lim f(:r)) =3=f(2)
27 T—27

(23) Answer : (A,B,C,D)

Hint:

POR is an equilateral triangle

Solution:

PQR is an equilateral triangle, so orthocentre, circumcentre and centroid will coincide.

A
Q(z,) P(z,)
f

R(z;)

vY
f(z) =g(2)(z—-i(z+]) +az+ b;wherea,b € C
f=i=ai+b=i..(1)
f)=1+i=a(-N+b=1+i..(2)

From equation (1) and (2), we get

_— 1.
a=%, 0=3 1
Hence, required remainder = az +b= iz + 1 +i
+
B) |22 =1 = |a+zm+2z)7=9

= (n+zm+2z)(z21+22+23) =9

4 1 1)\ (4 1L, 1) _
= (51+52+23)(Z1+22+z3)_9
(C) ZQOR = 120°

Section-lll

(24) Answer : 07.00
Hint:
{1,1),(2,2),3,3),(2,1),(3,2),(1,3), 3 1)}
Solution:
{1.1),(2,2,3,3),(2,1),(3,2),(13), 3 1)}

(25) Answer : 25.00
Hint:

_> H
a-b=0=xz1+z2+23=0
Solution:

*>_>
a-b=0=xz+z+z3=0

2,,1,,0,.,1 2)3

:>Coefficientofx0|(x_3+x_ +X T X HXT+X

0| ( l+az+a?+ad+atta® 3
T 3
xz

= x@in(1-x831-x3

11
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= ¢, -3.50, =25

(26) Answer : 33.00

Hint:

Median = 46 which lies in 40-50 class

Solution:

Median = 46 which lies in 40-50 class
. {$-¢1}

Median = l+hT

lg‘r’if(w+42)
46 =404+109 ————= =x=33
{-. xis an integer}

(27) Answer : 01.00
Hint:

f o] = tim f z| = lim cos(sin z)—cos ©
z—0 z—0 ot

Solution:

f<0> — lim f(.’]?) — lim cos(sinﬁ—cosx
z—0 z—0

94 sinz+x . sinz—z
s _2 s _2

lim "

z—0 r

g () () () ()

T EE ) 6

(28) Answer : 24.00

Hint:

YT, = Xn’ + X3n% + X2n

Solution:

N":1-2-3+2-3-4+.....
Th =n(n+1)(n+2)

XTn = 5n® 4 Z3n% + X2n
_ <n(n+1) )2 n 3n(n+1)(2n+1)

5 5 +n(n+1)
Dr=1-2+2-3+....
T, =n(n+1)
YT, =Xn?+3n

n(n+1)(2n+1) n(n+1)
6 + 2

2
(n(n;»l)) " n(n+1)2(2n-1) +n(nt1) \

lim =7 k=3
h—soo . [ n(n2+1) . n(n+l)6(2n+l):|

(29) Answer : 02.00
Hint:

dividing by x3y

2dz | 2dy 3y2atdy—2y32ide _
de 2V AEAHID
Solution:

(22%y — 2y*)dz + (22° + 3zy®)dy = 0
dividing by x3y
ﬂ + 3y2ztdy—2y3 23 de

Ar =0

T Y 26
dz dy 3y’xldy — 2zy’dx
2 —+2 | —+ =0
T y 4

3
2111M+ 2]11}y‘+z—2:c
'_‘C:].
f(z, y):2]n}a:‘+ 2]11’1/‘—1-3;—2—1

12
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(30)

(31)

fll,-1)=-2

Section-IV
Answer : (D)
Hint:
If a set contain n elements then number of subsets equal to 2"
Solution:

(P) Required number of subsets
= Total number of subsets — Number of subsets containing no even number

=2/ _ 24
=128-16
=112

(Q) Prime factorization of 105is 3-5-7
We have to assign 3 to any of y1, y2 or y3 similarly 5, 7 can be assign with 3 ways.

Thus number of given equation is 3 x 3 x 3 =27
(R) We cannot use 0 at any place. The required number of six digit numbers is equal to number of ways of selecting 6

digit out of 9
9Cs =2 032% =84

(S) The number of function from
{1,2,3,...n}to {1, 2, 3...m}
Where n < mis m"

Option (D) is correct

Answer : (C)
Hint:

2z +3, z<1
f(x)_{—x2+6, z>1
Solution:
2z +3, <1
xr) =
f(@) {—x2+6, z>1
Graph of y = f(x) is as shown in the following figure

3 -

42

+1
N — —t >
-3 -2/-10 11 2 3 4 X

From the graph f(x) has one-point of non-differentiability Graph of f(|x|) is as shown in the following figure.

13
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A 4

m-u—
>

From the graph f(|x]) has three points of non-differentiability
Graph of |[f(x)| is as shown in the following figure.

1 1

1 111- 1 L
i ) T T (R

From the graph |f(x)| has three points of non-differentiability. Graph of |f(|x])| is as shown in the following figure.

5-.-

l 1 l 1 l 1
I 1 I

1 1 1
-3 -2 =1 0 1 2 3

From the graph |f(|x|)| has 5 points. of non-differentiability

(32) Answer : (B)
Hint:
3-Dimentional geometry
Solution:
(P) Line of shortest distance in perpendicular to both the lines. Hence, the vector is along the line of shortest distance a x
b.
(Q) The vector r; —r, is along the plane in which both the straight lines are lying and a x b, is the vector perpendicular to
the plane of line.
“(rp—ry)-(axb)=0 = c=r—1y
(R) If lines are intersecting, then
(r1—m2)-(axb)=0
(S) Since, (r; —r9) and (a x b) are coplanar.

14
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r, r, axb
7 3

W (r1xry)-(axb)=0
.. Option (B) is correct

Section-I

(33) Answer : (B)
Hint:
Calculate net torque about point of contact.
Solution:

Mg

System will oscillate about 0

2 2
(Isystem)o = 2Mr? + M= M (L —7)

To = (Mg%(sin 0) +K(7‘0)7‘) = (Isysten)oa

Ly
= o= (ga(§2+))> {Kr—Mg}
system ()

3.9, L2 (L
=r24 =4 (=7
ST

(34) Answer: (D)
Hint:

_ [ 1L
T=2m Vod
Solution:

_ .
T—27r1/Mgd

| — moment of inertia about hinge point.
d — distance of C.O.M.

AT _ 141
100%><T—2 T

15
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11 = 12MR?
_ 23
Ip= MR’

(35) Answer : (D)
Hint:
Conserve linear momentum along line of motion.
Solution:

v

Mu = 2MvcosB  ...(i)
e=— ()]

u cos 6
e — 1 9
2cos%0 16

(36) Answer : (D)
Hint:
L.C.=1MS.D-1V.S.D
Solution:
L.C.=1MS.D-1V.S.D

-9
1V.sD.= {7 MS.D.

— 1 — 01 — —
=% M.S.D = S8 cm=0.01cm=0.1 mm

Reading 3.2 + 0.01 x 4 =3.24 cm

=

Section-ll
(37) Answer : (B,D)
Hint:
Energy « (Amplitude)2
Solution:
yj = A cos(ax + bt) = (0.2 + 0.8)A cos(ax + bt)

yr=—0.8A cos(ax — bt)
Yi+Yyr=Acos ax cos bt — A sin ax . sin bt — 0.8 A cos ax cos bt — 0.8 A sin ax sin bt
=-1.8 Asin ax . sin bt + 0.2 A cos ax cos bt

r=064 L —064=4"

I A?

= A'=0.8A

c=0.2

(38) Answer: (B,C)

Hint:
Calculate angular impulse
Solution:
/

kr

0]
Lo=I1+k)r=Iw= %mrzw
= %mr(v)
v= % (1+k)L

I Tkr
= Vo = 0 =
m 2/5 mr2

Yo
o

16
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=2
Kﬁs

(39) Answer : (AB)
Hint:
Electrons will experience force due to flow.
Solution:

LR g

Section-lll

(40) Answer : 00.00
Hint:
Ampere circuital law.
Solution:
Conceptual

(41) Answer : 02.00
Hint:
They will revolve due to their natural gravitation.
Solution:

=
O
O
=
=e V

- V22
T JGM

(42) Answer : 12.00
Hint:

Ueq = UO\@

Solution:

So, Av=uv (v2-1)
Av=130(04) =12 km/s

(43) Answer : 12.00
Hint:
2% %100 = 3.4% x 100
Solution:
v= %mﬁ

Au %100 = 3.4 x 100

17
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=3 (%) x 100 = 12%

(44) Answer : 04.00
Hint:
Apply Faraday's law.
Solution:
NpgiR? 9
2(R2+12)"?

¢ (flux) =

dp NHObWR2T2
E=—=—
SRV IO

(45) Answer : 05.00

Hint:
Mechanical energy will remain conserved.
Solution:
_ K¢ _ Kar
Enw="="7%

R
%mv2. :Av:q/E-dr
0

1 2 _ Kq@Q
2MVuin = S
kqQ
= in =
Umin \/47rgomR
a=5

Section-IV

(46) Answer : (D)
Hint:
d=m—2i
(deviation)
Solution:
Od=m-2i

~N "
(P)i=45°
tan® = tan(90 — /) = coti

T

= d—yZQCOS(L

- ):coti

h=y= o () = 17
(Q)i=60 2cos (”T”) =cot 60°
L ﬂ'

—L /z
(R)i=30° h==%

. o L 55
(5)1253 h:7 E

(47) Answer : (C)

Hint:

evy = % —¢

Solution:

(P) n, = Lorx1o’ P=32mwW
4m(100r) *x E

= 10° E=5eV

Q) M= %A:S.GSA KE=E-¢

Kq _ _ 2 —12
R) H=2 = ¢=-2-=178x1012C
(S) g =ne + txe

18
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16 1012 103
= t:& T 0 X Wriex0® 9 sec
(48) Answer : (A)
Hint:
Faraday’s law and Lenz’s law
Solution:
(P)v||dt, @=conste=0

—
(Q)e=0,¢@=const. dE = 7xB-dt;£0

_>
(R) e=2E —E.-27R E #0

(S) e 40 dE:(?xE)-dt;éO

19




