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(1)

()

3)

4

Answer : (2)

Hint:

aje] = apep = 15

Solution:

we have to find |(2a1)2 _ (2a2)2|
ajer =agzegs=15and e = [11_51’; ey = 1

a3z

a Q- a a
Also, é-é:ﬁﬂpzé;x:e_i
(15, 0)
I
a? a2
1| =15 |af —a}[ =225

- [4a2 — 4a2| = 225 x 4 = 900

Answer : (2)

Hint:
2Z2424+1=0= 2 =w,w?
Solution:

I IERTEESY

on squaring, we get

=[St (= & 20”)
- ’Z?z:l w4 +2(71)"\

Using hp, we get

2
— | (1—21) 4o
1-w 1— =

|0+0-2]
=2

Answer : (4)
Hint:
sin’g = —ta’z_
1+tan?z
Solution:
sinz — (A +2)sin’z — (A +3) =0
A+2=A+3-1

(sinx — (A +3)) (sin® + 1) =0 (- & #nr+1)

S 0<A+3<1 (sin®x#1)
= -3<A< 2

Answer : (2)

[ Hints and Solutions ]

MATHEMATICS

Section-I
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Hint:

Concept of Limits
Solution:

we have,

asin2z—z= 1\ 2242
lim (— =2 q €ER

20 In(2z+1)

sin2z z z+1

o " 9
A T T — 2
lim In(1+22) T4
z—0 _—
2

We know,

s _In(1+ )
lim ? =1, I|mu =1, limz® =
z—0 z—0 z—0

a-i\?
2| _ 9

1.3
=a=5 + 3
=0a=2anda=-1
Then, the sum of all possible value of o =2+(-1) =1

(5) Answer: (1)

Hint:
e=4/1- Z_Z
Solution:

—0in &Y _ -7
Puty=0in 7+2\/€ =1,wegetx=7;
So, ellipse intersect z -axis at 7,i.e. a =7 putx=0,in £ — 2—\‘1’/6 =1 ,we get
y=—26
So, ellipse intersect y-axis at —2+/6
ie. B=-26

2
e—=14/1— ’8—2

.. foci = (zae, 0)
= (45, 0)

(6) Answer: (1)
Hint:
Put z=a-— %z
Solution:

2%48iz—15
= R
( 2%—3iz—2 €

(112'2713) -

=1+ (22—3iz—2)

Put z=a—2i [ Given]

= (2% —3iz—2) isimaginary

Put z=z+iy

= (2% —y® +2zyi — iz + 3y —2) € Imaginary

= Re (22 —y? +3y — 2+ (2zy — 32)i) =0
=22y’ +3y—-2=0

=z =y?-3y+2

=2’ =(y—1)(y—2)

_ 13

T

Put x:a,y:—%
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= 363a? = 2520

(7) Answer : (3)
Hint:
Properties of Ellipse
Solution:
we have
x2+4y2+2x+8y—)\:o
@+1)? | @+)?
=55 T e 1
4

2

L =2(/5F9)
On Solving
=2A=11{"A>5}
I=2a= 2/X+5
= 2y/11+5 =38
=2>A+/=11+8
=19

(8) Answer: (4)
Hint:

15

D

n= =\2
o? = 115 —(z)
Solution:
Put z=9 and ¢?=4

Zz% Ez%
ot =t (2 = 97 =47
=) a} = (16481)15 = 1455
New zm% = 1455 — 6% +18% = 1743

New Zazn=15><976+18:147

2
. variance = 143 _ (ﬂ)

15 15
=20.16

(9) Answer: (3)
Hint:
M-D=2x%" |z; — % =255
Solution:

Sum of quantities %(‘7‘74)

a_': = n n
=3 [1+1+...100a] = 1 +50a
ZMD=1% |z, —z|=255
__ 2a (50x51
101 2
_255x101 __
T 50x51 =101

(10) Answer: (4)

Hint:
Divide by x — 1 in Numerator & Denominator.
Solution:
(1+vD) (1-v7)
lim { sin(z—1)+t(1—z)} A
z—1 | (z—1)+sin(z—1)
(s )TVE

et
T— sin(z—1)

T )

2
1-t

= (T) =1
=(t-1)2=4

=t=-1,3
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(11) Answer : (3)
Hint:

ZtanP:HtanP

Solution:

sin P. sin Q sin R
[[tan p = 2LQen!
cos P.cos @ cos R

22 (34v3) (v3+1)

> L= =) (V)

8

_ 6+4V3

2
=3+2V3

(12) Answer : (2)
Hint:
Letz=x+liy
Solution:
z—-7z1=(x—-10)+ (y—-6)i
zZ—z2=(x—-4)+(y-6)i

=2\ _ o«
arg (£2) = 2

6(y—6)
(z—10)(z—4)+(y—6)*

s
T4

étan’l{
=224y 14z - 18y +112=0
lz=7—9i = (z-7)2+ (y—9)*
= 2? — 14z +y* — 18y + 130

= -112 + 130
=18
(13) Answer : (4)

Hint:

iy [ mtxetrs YitYetys
Centroid: (T’T)
Solution:

sy o (1N 11 THp
Centroidis M (T’?’T>
A2, 3,5)

/ Ang (A=8 2 p=8
DR's of AM (T,E,T)

For AM to be equally inclined
A=T,p=10

(14) Answer: (3)
Hint:
.. Zis on perpendicular bisector of line joining («/5, «/5) and (0, 0)
Solution:
z—+/2(1+1)

=1

= |z—v2(1+14) |=|z —0]
.. Z is on perpendicular bisector of line joining (\/5, \/5) and (0,0)
. (0, 0) is centre of circle |z] =1

(1N 4
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(15)

(16)

17

(18)

-, Point z will be (%,%)

—
=
Answer : (4)
Hint:
- Z fixi
TN
Solution:
Xj 0 2 22 on
fi Nco nc, nc, nc,

0x "C0+2><n01+22>< nCy...2"x "Cp
TLCU+ TLCI+ TLCZ‘ .. flcn
_ 31 _ 242

Answer : (3)

Hint:

coda +cos2,3+0052'y =1
Solution:

~

coda + cos4,8 + coév) — (sin4a + sin45 + sin4'y)
= (cos4a — sin4a) + (coéﬂ — sin4,8) + (coé'y — sin4'y)
= (coga — sinza) (coga + sin?a) + (cogﬂ — sin?ﬁ)

N

cod B+ sinzﬂ) + (c0527 - sin2'y) (coszfy + sin27)

2c052a71+2cos2571+2cos2771

=2-3
=-1
Answer : (2)
Hint:

o2 o\ 2
Variance = zi L (2;1 )
Solution

Hint

H B D
Vertex of parabolais P (—ﬁ, _H)
Solution:
The family of parabola is
y= =" w +‘ﬁTZ—2a:Aw2+Bm+C

and vertex is P(; ,4A) (h,k)
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(19)

(20)

(21)

(22)

(23)

@2 3
sh= 2(a3/3) da

(a2/2)”— {4a%(~20)/3}
4(a%/3)

__3 _ _ 3%
or h= = and k= m

and k= —

Eliminating a, we have hk = % .

105

Hence, the required locus is zy = <

.. eccentricity = /2

Answer : (3)

Hint:

Sum of Trigonometric Series
Solution:

Clearly

21°
cos E

sin22L°
2

o

= cot 22%

=V2+1
Hence, [100 (A —2)] =41

Answer : (3)

Hint:

Transformation Formulae
Solution:

w
Y
+
v

\.|§ s

- sin2 &2
7 7

= 5=4 (cos2 %Jrcos2 27’r+cos2 47”)

=4 (1 —2cos§ X 00527’T X 00547”)

:4(1+2x§):5

Answer : 3

Hint:

Family of curves C; +ACs =0
Solution:

Required circle

z2 y2
1—6+?—1+)\(m2—y2) =0
Using x2 coefficient = y2 coefficient
1 1
T A= o A
7
=)A= R
. Required circle is z? +y* = 2%
Answer : 0
Hint:
z-1)E%-z+1)=0
Solution:
B-272+22-1=0
z-1)(Z2-z+1)=0
z=1,-w, —(.02
No root satisfies the second equation.

Answer : 729

Hint:

Probability using P & C
Solution:

n(s) =100

Section-ll
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n(E) = 36
. _ 3 _ P _
..P(E)fmfﬁ =P=9
(24) Answer : 8
Hint:
. 9(2)) _ Lm(f(@)-1g(@)
tim (@) ) = e
Solution:
lim (pm—1+qz—l)
=0 2 :elnP‘Z:pq:]_2

(25)

(26)

(p. 9) = (2,6),(3,4), (4,3), (6, 2)
e - 4 1

Probability = = = 5

Sla-bl=8

Answer : 4

Hint:

Equation of PP'isy —x=—-a -5

Solution:

\\ .
e

(a, -5) (y =-5)

Equation of PP’
y+5=1(x-0q)
=y=Xx—-0a-5

Also,
X+y=-4
=-22 2x=a+1
_ a+l
= X=5
atl —a—9
M= (Tv > )
P'=(1,-a-4)
P’ lies on parabola.
Now,

a2+16+8a:4

»a2+8a+12=0
=0=-2,-6
AB = distance = 4 units

Answer : (2)

Hint:
0.1
T =27 =
Solution:
_ 0.1 2 _
T=2m /3 =2 =02

PHYSICS

Section-l
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(27)

(28)

(29)

(30)

(31)

59|45

24 5
(Vavg)max = 005 = \/2 x4 x 20

= 80+/2 cmis

Answer : (4)
Hint:

__ @
F=— dx
Solution:
F= —% = —3kx?
ma = —3kx2

dv 2 _

muo= +3kz* =0

Answer : (3)

Hint:
am = Aw?
Solution:
_ 2 . [3%4g
a=Aw w71/—60Al
39
=X 7
P

Answer : (2)

Hint:

In equilibrium 1-g-R sin 60° = mg
Solution:

In equilibrium 1-g-R sin 60° = mq
T=mqogR - 1-g-R sin (60° — 6)

w= 2x1x10cos60°
2R+2x 1x R(1+sin 60°)

2R(2++/3)
g9

T=2m

Answer : (2)
Hint:

Vp =— (%)Vw
Solution:

Ve =~ (£)Ve

Speed = 6 m/s

Answer : (1)
Hint:
- %
dt
Solution:
y1 = 0.4 sin (5x — 100¢)

¥2 = 0.4 sin (5x — 100t + 11/3)

10
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y=y1+y2= 0.44/3 sin (5x — 100t + 11/6)
& — 0.4 x 100 /3 cos (5x — 100t + T/6)
= 40+/3 cos ()
Zt—y = 40\/§ cm/s
(32) Answer : (4)
Hint:
F=ary/%
Solution:

2=5r\%

_ntl [z
49 = 2L ;
n==6

6 15
42 = = -
2L\ 5x1073

90
42=2

L=21

(33) Answer : (2)
Hint:

A _
= a+t+e
Solution:

2 —ate

0

3\ _
- =b+te
b—3a

€ = 2

(34) Answer : (4)
Hint:
pV = Constant
Solution:
pV=(V+A4V)py
Similarly,

(35) Answer : (1)

Hint:

Cv = éR

Solution:

1 eq. initial number of moles = 1

Mixture = (1 — x) mole tetratomic + 4x monoatomic
_ (1==z)6+3(4x)
- 1-z+4zx

__ 6+6x
T 143z

(36) Answer: (1)
Hint:
Thermometer need contact of a body to measure its temperature.
Solution:
Thermometer need contact of a body to measure its temperature.

(37) Answer: (3)
Hint:
__ _ kBT
T V2rd®P
Solution:

_ _kBT
(A) A= V2rd2P

B)AxT
©) dx %

11
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(38)

(39)

(40)

(41)

(42)

(43)

A
—

© Jeo

(D) PxT AxT

Answer : (1)
Hint:

dQ =du +dw
Solution:
C=Cy+2T

Q _ dU
& = 2T
dQ =du + 2Tdt

PdV = 2TdT

RT

Tdv =2Tdt
_ 2

In V= =T

_z
Ve 'k = Constant

Answer : (2)
Hint:

PV =nRT
Solution:
Conceptual

Answer : (1)

Hint:

kA4Ldt = (5Ad,)L
Solution:

kALLdt = (6Ad,) L

t X2

where x is thickness of ice.
gl

ty _wg

21

t2:16><%:8hours

Answer : (4)
Hint:

a _ __k

dr 4mkr2
Solution:
dr o

? __47rkr2

k
T =g thke
r=Rg T=3Tg
r=2Rg T=Tgo
4Ty

T=- Ro—To
T:%Ro
T=-2Ry—T

2

Answer : (1)

Hint:

Black body absorb all wavelengths.
Solution:

Conceptual

Answer : (3)

Hint:

mitw  mefw
T b

Solution:

mitw _ matw

t1 ta
60+w _ 85+w

20 25
w=40¢

12
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(44) Answer : (1)
Hint:

T2V2'Y*1 _ Tgv’g’}’*l
Solution:
T2V'2’Y—1 — TSV'?)"V—]-

¥_¥
A
h_h
iV
2 _3

(45) Answer : (1)
Hint:

P= creAT4
Solution:

P = GeAT

2P = ceAT,

2T} =T

1
22 'Tl :T2

Section-ll
(46) Answer : 8
Hint:
S=4t+ 3 +at’
Solution:

>
Il ==
o
>

8=1x4xt}
tg=2

T =4ty

T =8sec

(47) Answer:3
Hint:
y=y1t+y2
Solution:

!
0

k4

A G)l:l ——
|9 _

13
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s
T 3
2To

Ty =3

(48) Answer: 13
Hint:
dQ =dU + dw
Solution:
ﬁ
Tev = Constant
C=Ct¥
_ 3 v
C = ER—’_ 5
3 25 1
C= 3 X 3 + 3
Cc=13

(49) Answer : 50
Hint:
A work
Tlengine heat absorbed

Solution:

Q

W

(50) Answer : 70
Hint:

T— myTy+myTy
T my+my

Solution:

_ muTi+meTp
T= my+my

V= S {149} + 5 {1 T}

Vi =5 {1497} + 52 {1497}
AV = AV =T} + T {97 — I}
= % {mT —my Ty +myT —moTh}
AV=0

CHEMISTRY

Section-I

(51) Answer : (4)
Hint:

Stable C* leads to the major product.
Solution:

14
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(52)

(53)

(54)

(55)

(56)

(57)

+
F.C-CH=CH,—F,C - ?H — CH,
H Major

F,C-CH, - (?H2
Br

Answer : (2)

Hint:

Amorphous boron is reactive.

Solution:

Crystalline boron is unreactive. Maximum covalency of boron is 4.

Answer : (4)

Hint:

Chain with odd number of Carbon can’t be prepared with 100% purity.

Solution:

Straight chain alkanes having even number of alkanes can be easily prepared by Wurtz reaction.

Answer : (3)
CH, CH,
| 1
CH; — (|3 —(|3 — CH,
Hint: CHJ CH;:_ -1 monochloro product
Solution:
CH, CH, 1
monochloro
CH, — (|3 — (|3 — CH, product
CH, CH,
CH, — CI:H —CH,—CH,—CH, | - | 5
CH, monochloro
___|_product
CH3 — CHp2 — CHp — -1 3
CHy — CH3 monochloro
___|_product
CH3z —CHp — CHpy — -1 2
CH3 monochloro
___ | product
Answer : (4)
Hint:
Flerovium is a member of carbon family.
Solution:

Flerovium is a member of carbon family. Its electronic configuration is [Rn] 514 6g10 752 7p2

Answer : (4)

Hint:

Small size anion and large size cation have high ionic character in compounds.
Solution:

PbF4 and SnF4 are ionic in nature.

Answer : (3)

Hint:

Position of —OH will be different in P and Q.
Solution:

15
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1. BH,/THF
2. H,0,/0H ()
— O CH,
1.Hg(OAc),/THF
CH, 2. NaBH, (Q)
OH CH,
Both are position isomers.
(58) Answer: (2)
Hint:
13th group element don't follow regular trend of IE.
Solution:
B - 801 kJ mol1
Ga- 579 ki mol™1
Al - 577 kJ mol~1
In - 558 kJ mol~1
(59) Answer : (3)
Hint:
—NO3y is meta directing.
Solution:
NO,
Red hot . HN
HC = cH Redho Conc 03}
Fe Tube Conc. H,SO,
P Q
Cl./FeCl,
NO,

Cl

(60) Answer : (1)
Hint:
pTi—pTt bond is possible in lighter member.
Solution:
Heavier members cannot form prt — p1t bonds due to large size and diffused orbitals.

(61) Answer : (1)
Hint:
Polynuclear hydrocarbon containing more than two benzene ring fused together are carcinogenic.
Solution:
The compound causes cancer.

(62) Answer : (2)
Hint:
2 Al — Cl bond are coordinate bond.

N Cl Cl
Y AI/ ey Al/
o o ¢

16
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(63) Answer : (3)
Hint:
HBr/H2O> gives Anti-Markovnikov addition.
Solution:
I® act as Electrophile.

ICI
CH, - CH=CH,—> CH,-CH -CH,
Cl 1
(64) Answer : (3)
Hint:
Density of silicon is lowest in 14th group.
Solution:

Si<C<Ge<Sn<Pb

(65) Answer : (2)
Hint:
Na/lig. NH3 gives Trans alkane.

(S:o;:iin:CH e CH =G cny
- (i) CH,~Br(2eq) ~ 2 ~ 1~ 03

CH, - CH = CH — CH,

(B)
Trans
(66) Answer : (1)
Hint:
ABY < Gad* <In3*t < T13*
Solution:

Size of trivalent ions of 13th group increases down the group.

(67) Answer : (2)

Hint:
KMnO4 oxidises —CH3 on Benzene.
Solution:
CH,
gives only two
nitro derivative
ol COOH
| KMnQ, Soda lime/A
B —
Cl Cl
(68) Answer : (1)
Hint:
CClg4 can’t be hydrolysed.
Solution:

Due to absence of d-orbitals

(69) Answer : (4)
Hint:
—Cl shows + M.

17
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Solution:

Q)CI: X cl’ cl’

£ — Q@H@
)
I

*

lc"‘\.}

Gl ec!

(70) Answer : (3)
Hint:
03/Zn/H20 gives reductive ozonolysis.

Solution:
The three on ozonolysis gives as one of the product.

CH3—ﬁ—CH2-CHQ-ﬁ—CH3
O O

Section-ll
(71) Answer:4
Hint:
COp, SiO2 are acidic.
Solution:
SnOy, PbOy, SnO and PbO are amphoteric.
(72) Answer : 116
Hint: |
At anode : CH,— COO K~ —285CH,
. | ~ +2co,
CH,-COO K CH,
Solution:
At anode : CH, - COO K' —25CH,
e +2CO,
CH,-COO K CH,

Moles of ethene formed = 1
Moles of CO2 formed = 2

Mass of gas formed = 28 + 88
=116 gm
(73) Answer: 13
Hint:
— H
D.U.= C+1-(3)
Solution:
1, 2-Benzanthracene

18
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(74)

(75)

D.U of this is 13.

Answer : 5
Hint:
Group showing +M increases electron density of Benzene.

Solution:
—NH - ﬁ —CH,

Due to +M of —-OH, —OR, —NH>, O electron density is high.
CoHg is activating due to +HC.

Answer : 6

Hint:

Aluminium forms 6 bond with H2O.
Solution:

Aluminium chloride in acidified agueous solution forms octahedral [AI(H20)6]3+ ion.

19




