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IMPORTANT INSTRUCTIONS:

(1)  The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks
are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is
Mathematics. Each part has only two sections: Section-A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 — 20) contains 20 multiple choice questions which have only one correct answer.
Each question carries +4 marks for correct answer and —1 mark for wrong answer.

(7) Section - B (21 — 25) contains 5 Numerical value based questions. The answer to each question
should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and
-1 mark for wrong answer.
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PART I: PHYSICS

Ans.

Sol.

Ans.

Sol.

SECTION-A

The velocity of a particle moving on a straight

: . . Bt
line varies with time as v = At? + oo where

2

A, B & C are constants. Find the dimension of
ABC.

(1) L*T (2) L’T"!
(3) LT @) LT
3)

[A][T?] = [LT]

[A]=[LT"]

[C] =[T]

[B] = [LT]

[ABC] = [L*T"]

m . .
A pendulum of mass < is released from given

situation. Find speed of another pendulum after
collision. (e = 1)

60°
[
[
m/2

(1) /gl WENFT
(3) |z4! @) 59!
(2)
mgi_l(ﬂj :
22 2(2
v=./gl
3(\/g_l)=—vl+mv2:> Jg__v1+2v2
1=2—% ()

Ans.

Sol.

Ans.

Sol.

The graph between wavelength (A) of incident
light and kinetic energy (K.E.) of photoelectrons
n photoelectric effect 1s

e
Lk

(3)
he he
KE——— =-—
¢ [

Statement-I : At the peak of mountain, time

period of pendulum increases.

Statement-11 Time period of pendulum

increases with decrease in g.

(1) Statement-I is correct, statement-II is correct
and statement-II is correct explanation of
statement-1.

(2) Statement-I is correct, statement-II is correct
and statement-Il is not the correct
explanation of statement-1.

(3) Statement-I is correct and statement-II is
incorrect.

(4) Statement-I 1s incorrect and statement-II is
correct.

(1)

T—Zx\[z
g

:>th¢ = 71
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Ans.

Sol.

Ans.

Sol.

Ans.

Two projectiles were launched from same
position simultancously with same speed. One of
the projectile was launched at angle (45 — a)°
and the other at an angle of (45 + a)° with the
horizontal. Find the ratio of maximum height of

the projectiles.

1—cos 2a 1—-sin 2a
(1) 1+cos 2a ( ) 1+sin 2a

1-tan« 1-sin «
(3) 1+tana (4) 1+sin «
(2)
P = u’sin’ @

2g

B sin® (45 -a) ~ 1-cos(90-2a)

h, sin(45+a) 1-cos(90+2a)

B 1-sin2a
1+sin2a

Identify the logic gate represented by the circuit
shown below.

A

B
(1) NOR Gate

(3) AND Gate
4)

T3 (15)
A-B+A+B
A(B+1)+B=>A+B=ORGate

(2) NAND Gate
(4) OR Gate

A river is flowing with speed 9 km/h. Boat is
going downstream-speed of boat in still water is
27 km/h. A person in boat throws a ball upwards
with speed 10 m/s. Find range of the ball as seen
by an observer at bank of river

(1)20v3m (2) 20 m
(3)30m (4) 10v/3 m
(2)

Sol.

Ans.

Sol.

— 27

—p Ykm/hr

36x£z10m:’s
18

10

Zuyux _ 2x10x10
10

R= 20m

Statement-I : Electromagnetic wave have both

energy and momentum.
Statement-II : Rest mass of photon is zero.

(1) Statement-I is correct, statement-II is correct
and statement-II is correct explanation of

statement-I.

(2) Statement-I is correct, statement-II is correct
and statement-Il is not the correct

cxplanation of statcment-1.
(3) Statement-I is correct and statement-II is
incorrect.

(4) Statement-I is incorrect and statement-II is

correct.
(2)

Theoretical E = h—C;P = 2
A A
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Ans.

Sol.

10.

Ans.

Sol.

For a convex lens having |u| > f, where f is focal
length. Graph between v & u is :

(D

& V
4 *u
(1)
A%
—/i
= 3 N
< ezt >

Which of two physical quantitics have same

dimensions ?

(1) Angular momentum and Planck’s constant
(2) Torque and moment of incrtia

(3) Impulse and surface tension

(4) Momentum and work done

1)

L=mvr=[M] [LT] [L] = [M'L*T]
E =hf

[M'L’T™] = [b] [T™']

[h] = [M'L?T|

11.

Ans.

Sol.

12.

Ans.

Sol.

13.

Ans.

If radius of first Bohr’s orbit of H-atom is ay.
Then find the radius of 2™ Bohr’s orbit of
H-atom.

(1) 8ag
(3) ao
(2)

(2) 4a,
(4) 6mray

2
n

r=a,—
z
n=1,z=1
r=ap
n=2,z=2

r=4ap

Two coils having self-inductance L and L, are
placed closely such that they have a mutual
inductance M. If they carry currents i; and i> as
shown in the figure, then the induced emf in coil

0

d11 di‘.z

(1) - L1 +M
(2) _ L1 (dL1 -M (dlz)

-1 () 1 (%)

@-1:(3)-4(3)

(2)

¢ =L, +Mi, (same direction of current)
—d¢y  —Ldi, Mdi,

g] = — —_—

dt dt dt

An electric dipole is placed in uniform electric
field ‘E’ in stable equilibrium. Find time period
of small oscillations on disturbance.

-gq.m

g1
@ L L
ml 2ml
(1)T=21r\/:—5 (2)T=2an:E
ml 1 |2ml
G)T =5 — @T= =5
(1)
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Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

T=PxFE
_PE,
1
T=2rx L
PE
2
g 2mlb
q(2€)E
T=2m m_?
gl

A coil of area ‘A’ and number of tums ‘N’ is
rotating about diameter in uniform magnetic ficld
B. Find induced emf and flux when magnetic
field is parallel to plane of coil

! (]

>

(1) -NBAw, 0 (2)0,0
(3) 2NBAw, NBA  (4) NBAw, 2NBA
§))

¢ = BANsin ((or)

£= —@ = —BANa)cos(a)t)

dt
Att=0,¢=0
& =—NBAw

Statement-I : A negative potential is required to

stop the photoelectrons.

Statement-II : Speed of electron decreases when

a negative potential is applied in a photo cell.

(1) Statement-I is correct, statement-II is correct
and statement-II is correct explanation of
statement-1.

(2) Statement-I is correct, statement-II is correct
and statement-Il is not the correct
explanation of statement-I.

(3) Statement-I
incorrect.

(4) Statement-I is incorrect and statement-II is
correct.

(1)

Theoretical

is correct and statement-II is

16.

Ans.

Sol.

17.

Ans.

Sol.

The particle is vertical circular motion with the
help of a string and has speed n,/gR. Find ratio
of kinetic energy at top and bottom

e
SRl
: \
SRR
el
—
1) KEmp :n2—4 @) KEmp _n2+4
KE, iiom n’ KE, oiiom n’*
3) KE,, =n2—2 @) KB, =n2+2
KE, iom n’ KE, iom n’
(1)
N oy
= ngR
KEfop _ n’ -4
KE, oiom o

If applied force causes ride in wider piston is x

Find work done by force F.
F
!
(1) 22 x @ 2y
A A,
(3) 2 () -2
A Fx A, F:
(1)
A1X1 — A2 X
"
Ax
S W=fx, = ﬁFJvc
A

1
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18.

Ans.

Sol.

19.

Ans.

Sol.

An infinite solid cylindrical wire of radius R
carries a current I uniformly distributed along its

arca. The distance from the centre where the

@ 3 I.
magnetic field is equal to £2- s

anR
e |
b3
S
OF: @R
(3) 4R (4) Zero
1
2r 4
R=2a

Half mole of Argon gas is given heat 500 J in
isobaric process. Find rise in temperature and

change in internal energy.
(1) AT = 78 K, AU = 200J
(2)AT =48 K, AU =300]
(3) AT =88 K, AU =250J
(4) AT =68 K, AU =300]
)

AQ=500J=nCp AT

Ao 300 500 _ 400
nC, 1 SR 25/3

2 2

K =48K

AU = nCvAT

= nCPAT‘& :500x§:300.]
C 5

P

20.

Ans.

Sol.

21.

Ans.

Sol.

There are two spherical shells of radius a & b and
charges Qa & Qg respectively. There are two

points A & B as shown

(E = Electric ficld, B = Magnetic ficld). Then

Qs

@

(1)Ep =34, Ez=0

az ’
K(Qa+Qg)
(2)EA=0, Eg= —Q‘:z 2

(3) BA - HO'(QA'FQB)

2ma

Ep = K(Qa+Qg)

’ I_z

(4) BA - O BB i uo-(QA+_QB)

2mr
()
Electric field inside shell is zero, E, = 0

Electric ficld at outside point B, Eg = w

In a adiabatic process of closed system, work

done by the gas depends explicitly on
(1) Change in pressure

(2) Change in volume

(3) Change in temperature

(4) Change in number of moles

(3)

Q=W+AU=0

W =-AU

= —I’ICVAT
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22,

Ans.

Sol.

23.

Ans.

Sol.

SECTION-B
A ball falling in a sea of depth 2.5 km shows x%

decrease in its volume at the bottom. The bulk
modulus of material of ball is 20 x 10°-"- . Find
“100x’

(125)

__pgh

x /100

_ pghx100 _1000x10x2500x100
B 2%10°
=1.25

An ideal gas 27°C is heated to double its pressure
at constant volume. Find final temperature is °C.
(327)

PV =nRT

h_PB
0

1

1

00 T
T=600K
T =327 °C

P _2P
3
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PART II : CHEMISTRY

Ans,

Sol.

Ans.

Sol.

Ans.

SECTION-A
Statement I: Correct order of ionic radius for
Mg, Na*, 0> & F-is F-> 0% > Na™ > Mg*".
Statement II: Correct order of magnitude of

electron gain enthalpy for 17" group follows
order: Cl > F > Br > I (magnitude only)

(1) Statement I and Statement II both are correct.

(2) Statement I is correct but Statement II is
incorrect.

(3) Statement I is incorrect but Statement II is
correct.

(4) Both Statement are incorrect.

3)

Order of atomic radius 0> > F~ > Na* > Mg?*
Orderof [AHy C1 > F > Br > 1

(in kJ/mol) 349 333 325 296

Given the following elementary reaction steps:

k
(i)A+B ké C (fast)

@C-"" DRDS)

Order of reaction A+ B—— D is
M1 )15
3)2 425
3

& __[q]

k., [B][A]

Rate of RDS = Rate of reaction = k| C]|

r:[:—‘]kz[A][B]

-1
I = Koverall [A] [B]
Order of reaction=1+1=2

Which of the following is the correct order of
melting point?

(1) Mn <Fe, Tc <Ru, Re>Os

(2) Mn > Fe, Tc <Ru, Re <Os

(3) Mn <Fe, Tc>Ru, Re <Os

(4) Mn > Fe, Tc > Ru, Re> Os

1)

Sol.

Ans.

Sol.

Element Melting Point
Mn 1519 K
Fe 1811 K
Tc 2430 K
Re 3460 K
Ru 2607 K
Os 3306 K
Consider the following complexes
[Mn(CN)s]*=  [Fe(CN)s]*  [Fe(CN)sI*~  [Co(CN)s]*-
a) 2) (3 4)

Correct order of magnitude of CFSE (Ao) will be
(D3>4>2>1 2)4>3>2>1
(34>3>1>2 4)3>4>1>2

@)

[Co(CN)s]* > [Fe(CN)s]* > [Fe(CN)s]* > [Mn(CN) ]+
(Oxidation number of Central metal atom/ionT, A, ™)
Also for same oxidation state, A, is to be calculated

Ans.

Sol.

A, =n,,(04A)+n,(+0.6A,)+xP

Where, n, ,and n,, are number of electrons in tzg
and e, respectively

x = Number of forced pair(s)

p = Pairing energy

Match the following List-I with List-II.

List-1 List-11

(A) | [Co(ox)s]* | (i) | sp’d®Paramagnetic
(B) [FeFe]*~ (ii) | d’sp’Diamagnetic
©) [Ni(CO)4] | (iii) | dsp®Diamagnetic
(D) [PtCL,)> | (iv) | sp’Diamagnetic

(1) A—(1), B-(11), C-(i1), D-(1v)

(2) A—(ii), B—(i). C—(iii). D—(iv)

(3) A—(1), B-(i1), C—(iv), D—(iii)

(4) A(ii), B-(i). C—(iv), D—ii)

4)

(A) | [Co(ox)s]* d?sp® Diamagnetic

(B) | [FeFs]*- sp’d” Paramagnetic

(C) | [Ni(CO)4] sp’ Diamagnetic

(D) | [PtCLy)* dsp’ Diamagnetic
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Given : E Agt/Ag
Engz+ /Mg

Which is the correct representation of cell
potential of

Mg(s) | Mg*(aq) || Ag*(aq) | Ag(s)

& 0.059 [Ag*]?
o 0.059 [Ag*]
(2) Ecell - Tlog [Mg2+]
5 0.059 Mgt
(3) Econ — 22 10g ]
. 0.059 Mg?*
(4) Ecell - Tlog%

(3)

Cell reaction is

Mg(s) + 2Ag"(aq) - Mg*(aq) + 2Ag(s)
Nemst equation

Mg ]

[ag']

What is the value of Van’t Hoff Factor for A,B.
if the percentage dissociation is 30% ?

. 0059
Cell — )

log

cell —

(1) 1.60 (2) 1.30
(3) 1.50 (4)1.20
1)

i=l+(n-1a

For A;B n=3

Givena =0.3

i=1+(3-1)03

i=16

1/2 mole of Ar gas kept in a closed vessel at 298
K & 1 atm absorbs 500 J heat. Final temperature
of gas & change in internal energy is (R = 8.3
J/mol-K)

(1) 346 K., 300 ]
(3) 398 K. 500 J
)

qp :nCp,m AT

500:l><£R><AT
2 2

(2) 346 K, 500
(4) 378 K, 300 J

AT =48 K
Tr=48 + 298 = 346

g = Sx3x83x48
272

q,=AU=300]

Ans.

Sol.

10.

Ans.

Sol.

Degree of dissociation of AB»(g) into A, and B>
in .

Total equilibrium pressure = P.

Equilibrium constant of the reaction = Kp.

Correct option 1s — (a 1s negligible as compared
to unity)

(1) (258 @ (5
o (E) o (%)
(1)
ABi(g) — %Az(g) + Ba(g)
t=0 1 0 0
_ o
t=tq l-a E o

Total no. of moles at equilibrium = 1-a+ % +a

o
=(1+—=) =1
( 2)
o\
—P| x(axP
Now kp:( A)m‘(PB):[Z ) ( )
B, [I—GXP)
1
o2 x P2
=k =—m8—
2

2/3

(2)1/3 o (kp)

_ 2ok "
P

Am v/s+/c graph is given with negative slope for
an clectrolyte, Then molar conductance for the
same electrolyte at infinite dilution shows-

(1) Small increase (2) Small decrease
(3) Sharp increase
(1)

Am V/S VC graph is linear with negative slope

(4) Sharp decrease

for an electrolyte = strong electrolyte.

Then molar conductance for the same electrolyte
at infinite dilution show small increase.
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11 Given ionisation enthalpy of element E(g) is 300 | 14. Which of the following is animal starch?
kJ/mol and electron gain enthalpy of A, B, C and (1) Glycogen
D gasecous atoms are —320 kJ/mol, —340 kJ/mol, 2 La
—200 kJ/mol and -250 kJ/mol respectively, then (2) Lactose _
what will be the correct order of ionic nature of (3) Amylopectin
compounds? (4) Amylose
(1) EB>EA >ED >EC Ans. (1)
(2) EB > EA > EC>ED Sol.  Glycogen is stored in liver which is called
(3) EC>ED > EA > EB animal starch.
(4) EC>ED >EB >EA
Ans. (1) - o 15. Consider the following reaction
Sol.  Condition for ionic bond: 0 0
(1) Low ionisation enthalpy
N . -~ Zn-H
(i1) High clectron affinity (0] i N p
EA:order > B>A>D>C Conc. HCI
0% “H
12. Which of the following ions is strongest _
oxidizing agent Identify the final product P.
Given: 0
c (1) _
Epp+ /a1 = —2.7V 0]
EE‘.uz"‘/Cu = 0.34V
E;b4+/sz+ - 18V O 0
. 2 P
(1) AP* (2) Cu*
(3) Pb* 4) Ti*
O~
Ans. (3) 3)
Sol. B = +1.8V
The element with the highest reduction potential
is considered the strongest oxidising agent.
HO O,
. , . . 4
13. If radius of first Bohr’s orbit of H-atom is ao.
Then find the radius of 2™ Bohr’s orbit of H- OH
atom.
(1) 8ao (2) 4a0 Ans. (1)
(3) 2ao (4) 6ag 0 0
Ans. (2)
. Sol. 0~ Znte OCH;
Sol. P S Conc. HCI1
0% "H
n=2,72=1
22
r=a,x T
r=4a,
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16. Which of the following compounds are steam

volatile?
NO:
NO,
(A)@ ®)
NH:
NH,
NO» H
OH
(©) (D)
NO;
(DA &B 2)A&C
3)C&D 4B&D
Ans. (2)
Sol. Due to intramolecular H-Bonding in
orthonitrophenol, boiling point decreases and
duc to intermolecular H-Bonding in

paranitrophenol, boiling point increases.

They are steam volatile.

17. Match the following column and choose the
correct option.

Column-I Column-II

(A) | Cellulose (P) | a-1,6-linkage

(animal starch)

(B) | Amylopectin | (Q) | a-1,4-linkage

(C) | Maltose (R) | B-1.4-linkage

(D) | Glycogen (S) | a-1,6-linkage (Plant

starch)

(1) A=(S), B-(R), C-(Q), D-(P)
(2) A=(5), B-(R), C-(P), D-(Q)
(3) A=(R), B—(5), C-(Q), D-(P)
(4) A-(R), B(Q), C(5), D-(P)
Ans. (3)
Sol.  (A) Cellulose : B-1,4-linkage
(B) Amylopectin : a-1,6-linkage (Plant starch)
(C) Maltose : a-1,4-linkage
(D) Glycogen : a-1,6-linkage (animal starch)

18.

Ans.

Sol.

19.

Ans.

Sol.

Br
Br  CHONa
C,H,OH
NO,
OC,H, C,H;
OC,H, Br
(N (2)
NOZ NO2
Br
OC,H, B Br
@3) @ Br
NO,
NO,
(2)
Br OC_H,
Br  cuaon Br
C,H,OH
NO; NO

How many of following species can act as
nucleophile?

Ph-SH, OH-, CH, = CH,
_CH,

>=CH—CH3, H;0°, CH-CHr-CH,, s
‘ CH,

()5

2)6

(3)7

4 4

)

Nucleophile = Ph-SH, OH", CH, = CH,,

CH
>=CH—CH3 sl
NCH

3
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Ans.

Sol.

Ans.

Sol.

Ans.

SECTION-B

Chromite ore + Na,CO; + O, — Insoluble
product containing Fe. Give the molar mass of
insoluble product formed. (Given : Molar mass
of Cr =52 g/mol, Na =23 g/mol, Fe = 56 g/mol,
0 =16 g/mol)

(160)

4FeCr;04+8Na;CO5+70,;—8Na,CrOy+2Fe, 05+ SCOZ‘T
(Chromite ore) (Insoluble)
Molar mass of Fe;0s : 56 x 2 + 16 x 3 = 160 g mol™!

Calculate the total number of o and p bond in the
given molecule?

Hex-1,3-dien-5-yne
(15)
H H

G {G TC
HONTNR e,
H H

Total number of c-bond =11
Total number of n-bond =4

Consider the following reaction

OH
O QYN

CH,OH
CH,OH (i) CH,MgBr NaBH

> B> (O > D)
Dry HCI (i) H,0 H0

0.1 mol

Find the mass of final product(D) formed in gm
(nearest integer)

(13)

OH 0]

L

Blocking agent
(block aldehyde)

é’c@

CrO;
Excess "

OH
/Dry HCI
Con '™

CHzM Br
HO

CH’;

lNaBHa/HzO

CH;

OH
Sol. é/CHon

[D]
Molecular weight of compound (D) = 130 gm/mole

Mole of compound (D) =0.1
mass of final product (D) =0.1 x 130 = 13gm

4. One gram of the most basic compound(among
the following) reacts with HCI. The mass of HCI
consumed in mg is(give your answer as nearest
integer):

o)

NH, NH)J\
rosiEcas
NH2

Ans, (341)
@ o
NH;Cl
Sl @/\NHZ _He ?
Mass = lgm
Mole = L

107

Mole of HCI used = L
107

Mass of HCl used = % % 36.5=0.341gm

=341mg
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PART III : MATHEMATICS

Sol.

Sol.

SECTION-A
The minimum value of n for which the number of

integer terms in the binomial expansion of
1.0

1 L
(7s+11u) is 183, is
l n-r l r
General term — “Cr[’PJ {lluJ

= “Cr(7)3'§(11)ﬁ

For in integral terms, r must be multiple of 12.
Ler=12a

given total values of r = 183

i.e. maximum value of r=12 x 182 =2184

.. Minimum value of n = 2184

e
j-smercosx
o 9 +16sin2x

j-s1nx+cosx
o 9 +16sin2x

dx

‘5“ SIn X +COS X
2 9+16{1—-(1-sin2x)}

-dx

"
i SIN X +COS X
0

25— ]6 smx cosx)

Putsinx—-cosx=t

(cos x +sin x) dx = 1dt

_ Soj- 1dt
J 25161

Ans,

Sol.

(5+4tJl
og

80x2 \5-4t)),
10 4

5+4tf
n

1 |5-4t),

Ix5 4

160 x

4Eln|9|—ln|l|:|
= 4In9=8In3

i=21—-j+3kb=31-5+k Ifax&=¢&xb
and (§+E)-(B+E) = 168, then |c|2 is equal to

(308, 77)

ax¢=-bx¢

= (@+b)xc=0

~ clla+b

¢=2(a+b) = x(5§—63+412)
@+¢)(b+c)=168

= d-b+(@+b) - ¢+|c[=168

= 6+5+3+A(25+36+16)+A> x77=168

14+ 770+ 772 = 168

=>A+A-2=0=1=-21
L [ef =a2x77

ForA=-

—12

|¢|" =4 x77=308
ForA=1

| =1x77=77
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n k3 46k +11k+5 .

4. lim is equal to
n—)mé (k+3)| q
5 8 7
1) = 25— 3) 3 4) —
(1) 2 (2) - (3)3 “4) 3
Ans. (1)
o (k+D(k+2)(k+3)-1
Sol. llmz( FCe2)(k)
i 1 1
im ) —-—
n—)ookzlm k+3
= lml + l_i + l_..l + lul +
e s e s )t
:1+l+l
2 3
:1+l+l
2 6
_6+3+1 10 _5
6 6 3
s, LI:x—lzy—Zzz—l,Lz:x+l:y—2:E
1 -1 2 -1 -2 1
Let the line L3 passes through the point (o, 3,Y)
perpendicular to L;& L, and L3 intersect line L4,
then |Sa — 11 — 8y| is equal to
(1) 25 (2) 18 (3) 16 (4) 20
Ans. (1)
Sol. D.R.SofL;= mxn
= -51-3j+k
= <53,-1>
x—a_y—[?;_z—y_t
5 3 -1
Ll:x—l:y—2:z—1:k
1 -1 2

Stta=k+1=a=k+1-5t
3t+p=*k+2=>Pp=-k+2-3t
t+y=2k+1=2k+1+t
=[5(k+1-5t)~11(-k +2-3t)—8(2k +1+1)

=|5-22-8=25

Sum of first three terms of an A.P. with integral
common difference is 54 and sum of first twenty
terms lies between 1600 to 1800, find a;4

(1) 108 (2) 90

G3)111 (@) 115

Ans. (2)

Sol.

a+(a+d)+(a+2d)=54
3a+3d=54

atd=18

a=18-d (D)

1600 < ?(m +19d) <1800

160 <2a+ 19d < 180

160 <36 —2d + 19d < 180
124 <17d < 144

7.29<d <847

d=8

from (1) a=10
an=a+10d

=10+80=90

Area enclosed by y = |x—1|, y+ |x| <3,x2 <
2y — 3 is A, then 6A (in sg. units)

Ans. (10)

Sol.

i e o e e

A= 2[}(3—){)(1}: _j[x22+3de]
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Ans.

Sol.

Ans.

Sol.

A=2 é_l[ﬁ)
2 203

A=5-22-2
303

6A = 10

Let |zy —8—2i| <1 and |z, — 6+ 8i| < 2, and
minimum value of |z, — Z,| is equal to va—Db
where a,b € N, then the value of a + b is equal to

(1) 104 (2) 102
(3) 107 (4) 108
(3)
6}

7

o

- AB =4/104
.. minimum value of [Zl —22| =+/104 -3
a+b=104+3=107

If R be a relation defined on (Og) such that
xRy = sec? x — tan? y = 1, then the relation R is

(1) Equivalence relation

(2) Reflexive and transitive only
(3) Symmetric and transitive only
(4) Neither reflexive nor transitive
(1)

(i) xRx

sec’x —tan’ x =1 Reflexive
(ii) sec’x — tan’y =1

Then sec’y — tan’x = 1 + tan’y — (sec’x — 1)

10.

Ans.

Sol.

11.

Ans.

Sol.

=2-1=1 Symmetric
(iii) sec’x — tan’y = 1

sec’y —tan’z =1

add

sec’x —tan’z = 1 Transitive

Hence, equivalence relation.

Number of 7-digit numbers made with the digit 1,
2, 3 such that sum of the digits is 11 is equal to

(161)

(1) Number of numbers created using

7!
1111133 =—+-=21
5121

(i) Number of numbers created using
7!
1111223 =——=105
4121

(ii1)) Number of numbers created using

I
I
W
W

71
1112222 =—
314!

Total = 161

If cos™'x=m+sin"*x+sin"}(2x— 1), then
find the sum of all values of x.

(D1 3)0

J 3
(2) 3 (C)) )
3

cos'x=m+ g —cos ' x+sin”" (2x —1)
2cos ' x = 3??1 +sin™ (2x -1)
cos‘.(Zcos‘l x) = cos [% +sin™ (2x — 1))

2x* —1=sin(sin™' (2x 1))

Ox* -1 =% —1
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12.

Ans.

Sol.

13.

Ans.

Sol.

x=0,1
x = 0 is only one solution
But x = 1, is rejected

The minimum value of p € N such that

w2} (2 {2

is equal to

(10)

lim x[l+£+ ...... +£J+x" [iz+%+ ...... +%}

x—0* X X X X X X

—x[{l}+{3}+ ...... +{BH+ x’ Hiz}+ ...... +{%}J 21
X X X X X

= Q+2+3+.....+p)—2CHD o g

2

p(p2+ 1) S.46

Where p € N & min value = 10

sin’ x 1+cos’x sin4x
If L=|l+sin’x  cos’x sin4x | and
sin x cos’ x 1+sin4dx

Lyin = mand L. = M, then [M* — m*| is equal

to
(1) 79 (2) 78 (3) 80 4) 76
(3)
sin® x 1+cos® x sin4x
L=[l+sin’x cos’x sin 4x
sin® x cos’ x 1 +sin4x
Rz —> Rz — R1
R;: > R;-R;
sin?x l+cos’x sindx
=] 1 -1 0
0 -1 1

=sin’x(~1) — (1 + cos’x)(1 — 0) + sin4x(-1)

14.

Ans.
Sol.

15.

Ans.
Sol.

= —sin’x(-1) — 1 — cos®*x — sindx

=-1-1 - sindx

= -2 —sin4x

Lun=-2-1=-3=m

Lmx=-2+1=-1=M

IM* - m| = |(-1)* - (-3)4 = 80

If a, B real numbers such that sec?(tan ') +

cosec?(cot™*B) =36and a+ B =8, then o +
B3 is equal to

(1) 146 (2) 152 (3) 148 (4) 150
(2)

tana=A o =tan A
cot'B=B B=cotB

sec’A + cosec’B =36

1 +tan’A + 1 + cot’B = 36
a’+p?=34

Lal+ B+ 20p=64=af =15
o’ + B’ =(a+P) (o + B - ap)
=8(34-15)

=8(19) = 152

How many 6 letter words can be formed using the
word “MATHS” such that any letter can be used
maximum two times?

(1) 6400 (2) 8100
(3) 10000 (4) 9824
(2)

MM AA TT HH SS
. .. 6!
2 Alike, 4 Distinct : °Cy x 1 Tk 1800

2 Alike, 2 Alike, 2 Distinct :

6!

5Cy < 3C,y x = 5400
2121

|
2 Alike, 2 Alike, 2 Alike : °C; x o =900
212121

Total = 8100
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16. A triangle is formed by three lines 2x + 3y — 5 =0,
x+y-1=0,3x +4y - 7=0. Let (h,k) be the
image of the centroid of AABC in the line

2x + 4y — 7=0, then h? + k? + kh is equal to

903 223
1) — 2y —
) 225 @ 225
100 10006
3) — 4y ——
) 23 @ 225
Ans. (1)

Sol.

2x+3y-5=0

1+(=3)+(-2)

2 2

centroid = (

134

Trianlge in 2x +4y - 7=0

1+4+3j

4 8 5 32
3 3.8 b
k+3_k 3 [3 3 ]
7 4 4+16
_2
15
_34
15
2 2
R+ +hk= (2| (3] 2,3
15 15 15 15
903
S 225

17.

Sol.

Two parabolas having common focus at (4, 3)
intersect at points A and B. Find the value of (AB)?
given that directrices of these parabolas are along
X-axis and Y-axis respectively.

- +-3’=x ..(1)

-2 Hy-3=y" =)

A(x1,y1) and B(xz,y2)

Both satisfy the above two equations

Also, from (1) & (2) we get that X12 = yf
=X, =Y,

So (X1 —4)2 +(x1 —3)2 = Xl2 and

(x2 —4)2 +(x2 —3)2 =2

After solving

X1+x2=14

X;tx3=25

2

So, (4B)’ = (i, —x.) + (3 -v.) )
= 2()(1 —X, )2

=2 \/(x1 - x2)2 —4x,X, T
J(14)* —4x25 T

=2(196 — 100)

=2

=192
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