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PHYSICS

SECTION - A
Multiple Choice Questions: This seclion contains 20
multipte choice questions. Each question has 4 choices
{10, 020, (3) and {4), out of which ONLY OME is correct.

Choose the correct answer:

1. I the work Tunclion of a melal is B.63 eV, then find
its threshold frequency for photoekectric effect.
(1) 1.9 = 10" Hz {2} 1.6 =10"Hz
(3} 2= 10'% Hz {4y 1.2 = 10" Hz

Answer (2)
¥ -19
goi, =X o BEIn10E0
h 66310
=16 % 109 Hz

2, Ef[P—%]{L’—b}:nRT.wﬂer& P V. Rand Tare
Ve

pressure, volume, universal gas constant and

temperature, then has same dimensional

o
formula as that of
i1 R
(3) RT

Answer (4)

{2y PV
{4) P

=
'I:"‘-?
RS
ba ¥

Sol. — =F

|2 ]
L&? ]
3. Statement-l ;
measurement.
Statement-ll Defect may occurs
manufactunng of measunng instrumeants
(1) Statement-l 1= cormecl while statement-il is
WIong

[P]

Positive zero emmor 15 added  in

during

(2} Statement-l is wrong while statement-ll is
corrac

(3) Both statements are wrong
i4) Both statements are correct
Answer (2)

Positive  erfor sublracted during

measLnement.
«  Defect may occur during manufacturing of
MEasunng device
4. Find total kinetic energy of 1 mole of cxygen gas at

Sol. = always

27°C. | Take R = 2?5 J.'rn:}I-I{J

(2} 31254
(4) 625J

(1) 6250 J
(3) 12500 J
Answer (1)
Sol. (=5 for diatomic gas)
K =§;LFET= gd'u%?x:lﬂﬁ
=250 = 25
= 6250°J
3. Ifacurrent of 200 A deflects the coil of moving coil
galvanometer through B80°, then the current

required to cause deflection through % radians is

(1) B0 pa

(3) 20 pA,
Answer (1)
Sol. r=0

(2) 50 pA
(d4) 150 pA

= G0 &
6. Consider the following current carrying struciure
Find the magnetic field at the centre, Given that
F, = 27 units and r, = 4 unils,

I=4 4
Assume current divides eqgually.
(1) 100 T (2) G= 100 T
(3) 107 T 4y 4= 107 T
Answer (2)
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Sol. B=|B -8,
f " ! i || i
[olz) tlz)
4r 4r;
_ Mol [ 1]
2x=4| 4=

=§r1:}3 T=5<10%T

7.  There exists a uniform electric field of 20/ N/C. A
dipote of dipole moment [g|= 15 C-m is placed at
angle 30° with efectric field, Torque on dipole is

(1} 250 Nm (2) 150 Nm
(3} 200 Nm {4) 100 Nm
Answer (2)

S0l |t|=PEsnD
=15 = 20 = sin 30°
=150 Nm

8. A man holding a rod of mass m as shown in figure,
Find weight of rod experienced by him.

|
oo\

mg mg
T = 2y —=
(1) 5 {2} p
3mg mg
3y —— 4
(3) 5 (%) 3
Answer (2)
Sol.

mg[.émw% N =1
n}gwl = s

mg
W=
e

8, If the primary side of a transformer s connected

with 230 V. 50 Hz A.C supply and the ratio of

number of tWwrns of primary 10 the secondary
winding is 10 : 1, load resistance at secondary coil
15 46 01 then power output of the secondary
windings is
(1) 1.5 walt
(3) 16 wal

Answer (1)

sol. 1N _40
FIZI |IIl'rl:I

Vo= 23V

(2} 13 watt
(4} 15.6 watt

vV 23x23
PI'_'I = — = ——
R 46

Pa=11.0W
10. Find the power factor of the given & C circuit

e |
L= H =l F

1000n
|
111 I
R=10¢}
)
220V, 50 Hz
(1) 0.75 (2} 0.5
(3) 1 (4} MNone of the abowva
Answer (3)

Sol. X =gl = 1008x —— =10 0}
* 10

1 1

Koz =102
ol 1
100 % —— -
1000
E=100
R 10
COSé

2 J1o-107 « (107

=1
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11, Statement | : Limiting fnction depends on surface | Sol. 2= A8'"+4'8

ok (AB'{A'BY + (AB') (A'B)
Statement |l © Kinetic friction depends on surface
area. =ABA+B)+ (A +BAE
(1) Staterment | is true and statemant |l is false AR + ABF+ AB+ AB
(2) Statement Il is true and statement | is false - AR + A'B
(3) Both statements are true il
4) Both statements are false 2 Nk Bk
) 0|0|0
Answer (4) A EBE
Sol. The surface area does not alfect frictional force. 1lol1
12. Three voltmeters are connected in a circuil as 11100
shown in diagram. Find comect relation among their
readings (V,, '|.-"2 and 1.-"3]1. 14. Statement-1: Work done by electrostatic force is
@_@_ zero if a charge is moving along an equipotential
—— 7 —— surface,
py Statement-2: Equipotential surfaces  are
M ¥,>V,=V, (2) Vir Vv, =V, perpendicular to electric field.
3y V=V, =V, Y =Y, (1) Statement-1is true, statement-2 is false
Answer (2) {2) Statement-1is false, statement-2 is true
[
Sol. P 'O_O_ q (3) Both stetements are false
G (4] Both statements are frue

Across points P & Q (V, & V) combined is in Answer (4)

paraliel to (V) Sol. As electric field is perpendicular to the equipotential
Therefore V.= V==V, + V., =\, surfece, there is no force along the eguipotential
A ™ surface.
13. 15, In meter bridge, an unknown resistance X has
| ' ) o s
specific resistance 5, = @ , where R iz radius
8
nd | ks | h, If length and radius both
Which is correct truth table for given circuit? s el ST I ik
Alg|z AlBI7 doubled, new specific resistance i -
IERE 0|00 (1) 5,
bl 5 A 2 0101 2) 25
11011 1(0(1 !
HERL 1{1]0 (3) 48,
A B AlB|Z g
0jo]o o[0]0 L
@ 9110 @ £l Answer (1)
110 (0 (2|0
1_'T_‘| 'BERE] Sol. Specific resistance is specific to material.
Answer (2) = Remains same,
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16. Inthe given reaction, find value of O value.
,3t.':13 —se 1% ,;,r?1 +{Q - valug)
Given : mass of EC” = K
mass of ;C' =y

mass of 1 = Z
(1) r+x-2z)C*
(2) y+z-x} 7
(3 rrz+x) G
4) (z+x-p) C°

Answer (2)

S0l = Aam=(y+Z=Xx)
Q - value = AmC
=(y+z=-x)C°

17, Assertion ; Angular velocily of moon revolving
about earth is more than angular velocity of earth
revalving around sun,

Reason @ Time taken by moon to revabve around
garth is less than time taken by earth to revolve
arcurnd sun.

(1} Both asserfion (4) and reason (R) are frue and

reason (R) is the correct explanation of

assertion (&)

(2] Both assertion (A) and reason (R} are true bul
reason (R) is not the correct explanation of
assartion (A)

(3} Assertion (A) is true and reason (R) is false
(4} Assertion (A) is false and reason (R) is true
Answer (1)
Sol. Time period of earth around sun is 365 days

Pk

[I"IE‘F‘I |'FE = 365 ﬂaw

Time period of moon around earth is 29 days

2n
———, 50, >,

e 29 days

18. A pendulum bob is released from angle 0 with the
vertical as shown in the figure. If it's acceleration al
maximum amplitede i same as at mean position,
find &

{1
2y 2tan” 1 __ |
W5 )

(1) tan'(+2)

(3) 2tan~'| ;] () tan~'(2)
2
Answer (3)
Sol. Al max amplitude
a1 = gsing
at mean position

a5 |

- ¥ = 2gi{1-cosf)
& = 2901 — cosil)
gsindl = 2g (1 = cosd)

.0 i -
2gsn—oos— =29 = 250" -
2 2 Z

il £l
COE— = 25in—
2

2
g 1

tan—=—

i B
t=2tan""| -
|2)
19.  In a single slit diffraction pattern with slit width & and
wavelength of light &, find the angular position of
first minima if screen distance is DD >> a)

i 24

(1] = (2} =

3 3u

o s el

(3) o2 (4} .
Answer (1)

Sol. For first minima

T PR P
a a
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20. An atom of atomic number Z = 50 is having nuclear
radius =9 = 10-'3 cm. Potential at the surface of the

nucleus is
(1) 4= 100V
(2) Bx 100y
(3 108 Y
(4) 105V
Answer (2)

Sol, v - @
r

9x10% x50 1.6 2107

SECTION - B

Mumerical Walue Type Questions: This section
contains 10 questions. In Section B, attempt any five
guestons out of 10, The answer o each question s a
NUMERICAL VALUE. For each queston, enler the
corect  numerncal wvalue (in decimal  notation,
truncated/rounded-off to the second decimal place; e.q.
0625, O7.00, =00.33, —00.30, 30,27, -27.30) using the
mouse and the an-screen virtual numenc keypad in the
place designated (o enfer the answer.

21. A uniform ring and uniform solid sphere rolls down
same inclined plane by same distance, If ratio of

' T
their franziatianal kinetic energes 5 — then x s
X

{Given mass and radius of ring and sphere are
equal)

Answer (10.00)
Sol. K = .;m,,r? = ;m{EasJ

_ gang
2

— &

== &, = ggsrn{}

22, Abullet is fired into a fixed target. It loses % rd of its

velocity after travelling 4 cm. It penetrates further
g = 10 m before coming to rest. Find p.

Answer (32,00)

Sol. v = = 2ag

Let v, : initial
(2 Y {4
= (3] - = 2-a) g5
5 28 ]
> 5% 3 9
Avi -
Also, 9_ -_2:-<5:-c[p:-c1|] J ...
9 _ 1000
4 25x=p
= p=32

23. The expression for longest wavelength in Paschen

144R
senes (for H atom) is .Find x. Ris Rydberg's

&
consiant.
Answer (07.00)
Sol. Longest wavelength = Minimum energy
R
Sy - | SO A
S
TR . 144R
- — 0 A= —
144 7
24, An object is dropped from certain  height

(from point P). I crosses 2 points A and 8 in interval
of 2 seconds such that A8 = Bl m. Find distance
AF in meters.

(Take g= 10 mis?)

Answer (45)
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I

! E
| P E
1 H
i { !
i ]
i i
i i
sol.i 7 g
i E
: t+2 i
i .5
i Ee '

1 2. 1 .2
AB=—z F——
& 7 it+2 214‘

80 =502t + 2) (2)

4=t+1

P = %Esr? =5(3F =45m

25, Pressures al ends of a horizontal pipe are gven for
walter. Find speed v at end 2 if speed al end 1 is

10 mv's. {density of water = 1000 kg/m?). Find v

{in mfs}
= —
10 mis
1 2
o, =13 kPa g =25kPa
Answer (11.00)
1
Sol. p,-p, = ﬁm:v‘, -vi |
10.5%10% = %u 10%(v2 - 102
21+ 100 = e =¥ =%1m's
Py -y =10.5x10% - 2& il:ljll.-'z -v,z:
1.21 = ¥,

26. The diagram shows combination of polaroids.

7=

light of

Unpotarnised
gyt —:r

Unpolarnsed intensity |,  inciden

perpendicular fo the axis of polaroid P, then angle

8 for which maximum intensity passes through

polarcid P

Answer (45,00)

SIS

2 Iz P

Iy 5
= i)
B

For |, —» max

sin20 = 1
26 = 90°
8 = 45°

27

28

29.

30.
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CHEMISTRY

SECTION - A

Multiple Choice Questions; This section confains 20
multiple choice questions, Each question has 4 choces
(1) 423, (3) and (4), out of which ONLY ONE is comect.

Choose the correct answer !
1.  The guantity which changes with temperature
{1} Mole fraction
{2} Mass percentage
{3} Molarity
(4) Maolality
Answer (3)

S0l Molanty of & selution depends upon temperature
because volume of a soluton s temperature

depandent.

2. Which of the following cannot as an oxidising

agent?
{1) MnO;
{2) sof
{3) N*
{4) BrO;
Answer (3)
Sol. N© = Because. it cannot further reduce itselfl to
oxidise other
N~ = =3 == lowest cxidation state

Others = Mn*7, 55, Br'* = can be self reduced and

axidise athers,

o
O~ C~CH, + HI <=5 products
Yom®
Products are

OH
(1) O/ - {CHyC =1
I
(2} O/ v IGH )G =
|
{3} O/ , (GH,,C—-0OH
|
(4) O/ o (CH,,CH

Answer (1)

Sol. During cleavage of ethers by cold HI, when one of
the alkyl group I1s a tertiary group, the halide formed
is a lertiary halide.

4, Identify the following species in which ofsp°
hybndisation s shown by central atom.

{1} BrFs
(2} SF:
(3} [ColNH:)k]™
i4) [PtCla)?
Answer [3)
Sol. Co' == 3¢f = in presence of strong ligand NH;

3t = 1?1 eg” — 2 inner d-orbitals are vacant

forming o”sp* hybridisatian.

Bif, - sp'd SF, = sp'd Prcy)” — dsp

5 Phenslic group can be wentified by a positive
(1) Lucas test
(2) Carbylamine test
13} Phthalein test
14} Tollens test
Answer [3)
Sol. Phenal on heating with phthalic anhydride in the

presence of concentraled sulphunc acd forms a

colourless condensation compound  called

phenolphthalein.
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Phancighithaksin

6. Which structure of protein intact after coagulation of
egq white on boiling
(1) Prmary
i2) Secondary
(3) Tertiary
{4) Quaternary
Answer (1)

Sol. Primary structure of protein remain intact because

it does not involve hydrogen bonding.

7.  The molecular formula. of second homologue in the

homologous series of monocartoxylic acid is
(1} CHaCOOH
(21 CHaCHCOOH

(3) CH, - CH - COOH
]
CH,

(4] CH:CH:ACH: = COOH
Answer (1)

Sol. Homologous series of any functional groups differs
in 1 CH: group, therefore,

1% Homologue == HCOOH
2™ Homologue — CH:COOH
8.  Which of the following will not give 541,

(1) CHa=CH=CH; - Cl

CH, - G
(2) @I

(3) CHi—CH=CH-CI

(@) ,,r}—t:l

Answer (3)
Sol. For 5.1 reaction o occur, stable carbocation miust
fram as intermedate

{1) CH; =CH-CHJ = Allylic - Stable

CH,
{21 ©, = Phenylic = Stable

{3) CH, -CH = CH" = Unstable = Vinylic C"

@) =751 3 Carbocation = Stable
9. In which all have d'° configuration in their ground
state?
{1) Cu, Zn, Cd, Ag
{2) Cd. Au, Hg, Ni
{3) B¢, Ti, Fe, £n
[4) Fe, Cr, Co, Ni
Answer (1)
Sol. Cu: 3045’
Zn : 3d"4 s
Cd - 4d"55¢
Ag - 4d'EE

10. Compare the stability of resonating structures |

CH,—C—8H €5 CH,—C = OH <> CH,—C—OH
S S
() Il i

(1 I=11=1

(29 M=1l=1

(3 1=1=N

{4y ==

Answer (1)

Sol. Resonating structure which does not has any
charge is most stable,
Maw, if we compare Il and I, in Il octet of carbon

is incomplete, therefore it is least stable.
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11.  Find out product (X)

1) B FTHF -0, S0
Wi

1310k ey P

| HLHE

Ph-CH=CH, » X{major )

(1) Ph—CH- CH, - CH,
OH
(2] Fln-ILI:H—t:HJ
CH.OH
(3) Ph-CH, -CH-OH
eH
(4) Ph=CH; = CHz = CH; = OH
Answer (4)

BLH, ITHF o, 0H

Ph-CH, -CH,-CH

Sol. Ph-CH=CH,

—= _Ph-CH, -CH, -Br
— M .Ph-CH, - CH, - MgBr

oy # e

20 ,Ph-CH,-CH, -CH,-OH
12, The technigue used for purification of steam volatile
water immiscible substance is
(1) Fracticnal distillation
(2) Distillation under reduced pressure
(3) Steam distillation
(4) Simple distillation
Answer (3)

Sol, Substances which are steam volatile and are

mmescible i water are separated by sleam

distillation.

13. If values of AH® & AS® for a process/reaction are
77.2 kJ & 48 Jk respectively. Then find value of

mg% . Given | Temp is 300K
(1) 11
(2) 5

(3) 15
(4) 100

Answer (1)
Sol. AG" = AH" —TAB®
=772 =300 =48 = 10
=772=-144
=628 kJ
AGT == 2303 RT logk

= EE.E o .
2.303 8,314 300107

=109 = 11

“logk - 0.0109 < 10°

1 X
h}gi': =11 or option (1) 15 correct

14. Which of the following statement is cormect?
(1) Ce* is oxidising agent
{2) Ce* is reducing agent
{(3) Ce™ has noble gas configuration
{4) Ce has stable configuration
Answer (1)

Sol. The E” value for Ce®/Ce is +1.74 which explains
that it is oxidising agent

15. Statement | : Oxygen 5 always present in -2
oxidation state.

Statement Il : Stability of oxidation state of group16

for +4 and +6 decreases down the group.

{1) Baoth the statements are correct and Statement

Il is correct explanation of Statement |

{2} Both the statemenis are correct and Statement
Il does not support Statement |

(3 Statement | is correct and 1l is false
{41 Statement |l is correct and Statement | 15 false

Answer (4)

Sol. Oxygen can show -2, -1, -—, +1, +2 and 0

P | —

oxidation state also,

Stability of +6 oxidation state decreases down the
group due to inert pair effect
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16. Consider the following sequence of reactions
Cl-(CH, ), -Cl e L8+ H,0+ NaCl
Find B
{1} HN-{CH,), -CH

Escman Hid,
Ja

(2) H,N-(CH,), —NH,
(3} HO-(CH,), -OH

(4) H,N-{CH.), -MH
Answer (2)
Sol. -

(= LT

{CH,), — CF ——*%Hh—l"H
i

rﬁ I_"'..I

Pl

HHM- rCHJL =NH, + H D * MNaCl
(B}

17.
18,
19.
20.

SECTION -B

MNumerical Value Type This . section
contains 10 guestions. In Section B, attempt any five
questions out of 10, The answer o each guestion is a
NUMERICAL VALUE. For each question. enter the
value (in notation,
truncated/rounded-off to the second decimal place, e.g.
0625, 07.00, —00,33, -00.30, 30.27 —27.30) using the
mouse and the on-screen virtual numernc keypad in the

place designated to enter the answer.

Questions:

correct  numerical decimal

21. For a first order reaction;
teas = X laox
Find out value of x
Answer (10)

2.303 100

Sol. 1., ==
W T T 9550 e

2303, 100

“9300-50

t,, log(1000) 3 10
t, Iog(2) 03

A
K

22. If B4 gof NaQH (aqg) is present in a 3 Molar Solution,
find volume of solution (in mL)

Answer (700)

Sol. As we know

Males of HaOH

Maolarity =
4 Wolume of solution in L

MW, of NaOH = Volume of Solution (L)

84
403

Volume of Solution inmL =007 = 1000 = 700 mL

Volume of Solution = L=07L

23, Number of non polar molecules given following.
H:0, 50:, BF;3, Hz. CHCl
Answer (2)

Sol. Molecules having zero dipole moment (i = 0} are
non polar

QIP :

fl‘-Al.H\ p.;l:l c{ffi'%ﬂ
Pl
H—E:—F H-H
Fox L m D u=0
K
cl*’ﬁ\c. w0
l.‘:“.li

BFs and H: are non polar in nature

24 If longest wavelength for Paschen series in H-atom

i5 ;:q Find out «

Answer (144)

s 3216 144
TR TR
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25 S:;D r::ny compound(s) given below have chiral B, U.f};ﬂ‘smg{H. ?
CH',:_—J». = _F.'_'qz.ﬁ!?j,szngH'
{i} Cr = 0.0591 = pH
=0A773V
0 O
” U =17.73 = 107V
t=17.72
| = 18
(i) CH, —CH,— il‘,ri —CH,—CH, 28. Magnetic moment of complex [PdiNH:}Clz] will be
Answer (0)
'-’E“ | Sol, In Pd®*, NHs and Cl- ligands behaves as SFL
{iv) CH,—CH,—C—COOH B — 4

|
H [Pd{MNH:):Cl] is dsp® hybridised

Answer (2) Mumber of unpaired electron =0

Sol. Compaound (i) and (iv) have chiral carbon, So Magnetic moment = 0

26. |Fwork function is 6.6 eV. The threshold frequency 29. How many of the following given atomic number
i5 X = 10" Hz, Find x. (h = 6.8 = 10-* J.5) have noble gas configuration?

Answer (16) S6. 57,70, 80, 24

Sol. fn, = ¢ (work function) Answer (0)

Sol. Atomic number of noble gases are
2,10, 18, 36, 54, 86 and 118

MNone of the given atomic number belongs to noble

where v, is threshold frequency

Py =66x1.6=107" J

66x1.6x10"" gas
Wy = ——— re—
’ 66107 30, When 9.3 gm of aniline is reacted with acetic
ve =1.6x10'® Hz anhydride, mass of acetanilide obtained is m gm,
find out value of 2m.
14
vy =110 Answer (27)
Vi = X 10”1 ‘u:‘
feH . NH - &~ CH
x=16 i
Sol ':'.'I-C-C'-I.Z-:_h__ . .
27. A hydrogen electrode is prepared by placing into a ol. | O ; *CH,CO0H
solution of pH = 3. The magnitude of electrode 9.3 gm
potential at 25°C is given by t = 10-2 V. Find out { = 8.1 moba 0.1 maole
{Mearest integer) m = {0.1) = (135)
Answear (18) =13.5gm
Sol. H, = 2H" + 2e” 2m =27
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MATHEMATICS

SECTION - A
Multiple Choice Questions; This section contains 20
mulliple choice questions. Each question has 4 choices
(1), (2}, (3) and (4), out of which ONLY ONE is comect.

Choose the correct answer ;

[.:n.'E - x:a i

1. The integral | i
12 & a3 1]
fx' = +3x +1jtan™ | x° + |
| x° )
equal fo
{1) 1ln|ian'1|x3+l|'|+c
3 ] \ )
\ 43 1 Vil
(2) Inf tan™'| x* 4 3|-|'c
1. ilca 1]
{3) Eln!:.lan i._r hx_3:|r +C

1, 0, _1f 11}
{4) glnl.l.an 1|..13 3 l . C

Answer (1)
¥ 151 ¥
Sol. &

0 -{I..- 2 W "I f 4 1 .|
||.‘t'+ -1] +1{tan ¥+
| X | xt )

Put x3=i3_r
X

.l:'1.'
=T‘J o
3402 ytan ¢
Puitan1r=z
1
af = dz
1+1°
frdz 14 a3 1Y)
== | ~— = =Inf tan" | X" % —|[|[+C
3-{1 3 | | ,-¢3_.|f|

IF 2 tan®@ — Ssecll = 1 has exaclly 7 solutions
i

{0, i for least value of 1 & N, then Z H
|- 2] Ketd
equal to
q a1
i1} F (2} EE'
7 11
l::'!' o 4 il
b 5 @ o

Answer (2)
Sol. 2tan?l - Ssecil-1=10

= 2(secd—1)-5Ssect—-1=0
> Zsecd-Ssech—-3=0

= 2Z2secill - Gsech +secli=3=10
= (2secd + 1){sech=3)=0

sech=13

= Ccosi= 113

2 solufions in [0, 2=]

2 solutions in [2x, 4=]

2 solutions in [4=, 6]

Answer (1)

s | 13x% |
1 sodut bR ——
sodution |r1|L 2 |
= n=13
i ] H
|“'.E-I211
1
= j‘i'“1 2...13)
13-147 1
77 )
cJay -l
- s
Y XYy 0)=2, find 1(2)
dx X=¥
{1} O {2) 2
{3) e 4) &
Sol. Lel X=x-1and ¥ =y -1
dY  Xa+Y
=dX XY
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Mow lat ¥ = v
d‘r" xd_u
::rx ax

Ta¥

V+ X —=—
T T 1oy
{1 v}du d}f
.:14-;; X

Integration

tan"v—ln[»"hv*-] =in] X | +¢

Re-substituting
[ o
e (£=1)_mn |1_.|£_'_1] “In|(x-1)| +&
x=1) Y hx-1
Atx=0y=2

=T —_
= = — =2

i Y
alx=2

tan~(y 1)~ Iny 1+ (y - 17 = '4" Iny2

= ¥ =0, salisfy
= y(2)=0
4, .. - isequal to
Ut-Eﬂmsx—a
1+a° 7 1+ a8 i1
(i} 8x8 % 3y, L
(1-a%) {(1-a%)
(1-8° )= {(1-&" )=
3} — 4) —
o (1+8°) } (1+8'Y
Answer (1)
Sol. r=j 1 dix

2 1-2{cosx)a+ &

= L
- 1+ 2lcosxla+a

1 !

1
?I’-—” 5+ — |dx
Ex1—254:nsx+ﬂ 14+ 28C05% +8° J

f 2148 )
2l = : . dx
:[[1 +&' ) - 48’ eos” x

2
X1+ &)
2 =2 —d
—:[l;'i-a?}?—ata?ms"x g

1—? 21+a" )sec’ x g
_J-u—a'“’}'*’éé;x—-ia:’- g
4]

j'- 21+ 8" Jsec’ x
,_|:1+£| Fi1+tan® x)- 4a*

21+ & }5-9(:? X

| =
ditan® x}1+ 8" ¥ + (1-2°F

A ey i 1]

)

F'
I I‘.,d'x
|:'| -—
lan .H"-[ = |
1+ E""_

LY

Mow let tanx = ¢

sECoxdy = df
2 dt
j=1+5-‘{'[. '1-&5'"-;;
042,
1+a*

1 243 I
2 i+ I tan"

1+a* [1-a°Y
_21+e) =
H-a"']-"' 7
_(+a’)n
= (1-a° 7
5 The 207 term from the end of the progression
1 1 3 1
A 1. T | -, | |-
21}.194. 82. i 254 %
(1) =120 (2) =115
(3) =125 (4) =110
Answer (2)

817 A

Sol. —— =20 '{"_ﬁl._EJ

— =S1T =80+ (=3a+3)

= 597 =_3n+3

= —600=-3n

= =200

AT term fromendis (n=r+ 1™

200 =20 + 1= 181" term

B =20 + (181 -1) :_E_J.'J
g = 20— 135
B = =115
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B, An urn containg B white and 9 black balls, Two
successive draws of 4 balls are made without

replacement, The probability that the first draw
gives all white balls and second draw grves all black
balls is
2 1
1
H 335 & 495
a3 3
.2 4y =
B 53 T
Answer (4)
& ]
Sol. P= _C i
ELT oS
L O G5
15.14-43.12 24-11-10-9-8
I . T8
T13-7 101
B
13.10-11
__ 3
13-5-11
=—3—
715
. tat rrl-lasoa arelBlor
1 2] | 2]
2x+3 | x|+
¥
defined as  fx) x ] and gix)= P thes
the domain of the function fg{x)) is
5
{1y R () R—-1-%1
2
1 5} [ 1
5 gl 2 ¥ gl
@ R-1-373 L T
Answer (2)
Sol. figix))
1
=1 X) e =—
gl =
[x]+1_ 1
2x+5 2
i xz=0
Al =l
2x+5 2
2x+d=-2x=5
4]:':—?
o
= (Rejected)

i} x<0
—x4+1 =1
x+5 2
~dx+2=-2X -2

2 = -5 (not possible)
= Domain of fg(x)) = domain of g(x)
, 5
12|

8. Consdenng the ponoipal values of inverse
trigonometnic funclions, the positive real values of

'x' satisfying tan-'x + tan-'(2x) = : is

Diog = R -

5 1 JI7 43
gy X2t o . ML s
{1 5 (2) F
a
NF -3 Va +1
3] = 4
| a (4) 2
Answer (3)

a0l lan'x +lan'2x = ;

i 3x )
= tan’ |—-----
11-2x

4w | F

ax
1-2x¢

— 2"+ 3x—-1=0
-3+,9+8

4
-3 + \l'ﬁ

= X, W= ————

4

”1?' —3 =0
4

=1

= R & B &

.'l'.'.:=

9, Let R be the interior region between the lines
Jx—-y+1=0and x + 2y — 5 = 0 conlaining the
origin. The set of all values of 'a” for which the points
(8%, 8+ 1) iesin R is

(1) (= = 1) (3, =)
1 !
(2) ¢-3.mu|~j.1]
i 11'.
@) (== -y 0.5

(4) (-0, -2yu| 0

,_-.__

.1
3
Answer (2)
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Sol,

\ L, 3%=y+1=0

/ \M;—Eﬂj

R is the shaded region where (&, a + 1) should lie.

For line L,
dF+2a+1)-9<0
& +da-3=<0

(g+31a-1)=<0

= ac(-3 1)

Also, for line Ly
dgt—a—-1+1=0

A1

dgl—-a=0
a{3a-1=>0
[T ]
ae{—= 0N 3] LA
=) mi2)
s
a--{—lﬂlt,[-ijj
10. Iffix) =6x—*° x e [0, 2] and
gt) _Imin i, 0<t=<x xel01]
l J+xxe[1P
Then number of paints where gix) is not differentiable
[
(1)1
(2) 0
(3) 2
(4) 3
Answer (1)
min (f{t)).0<t<x x<[01]
Sol. =1
ol. gix) | ik xelt2]
fix} graph
fix}

] |

\
Far x < [0, 1], min fif) = 0
Forxe[1.2.A=3+x

+ B
o 1 g

Mumber of points of non-differentiability is 1

2 2 2 ?
1.0 A Y o1 amd E: X Y cq@s b
16 9 P
Ellipse passes through the foci of the hyperbola and
ei. e = 1 {where g, & are the eccentricities of
hyperbola and ellipse, respectively). The length of
the chord of ellipse passing through (0, 2] is equal
{a]
5.10 1045
(1) —— 2) —
) 3 [ 3
(3) 245 (4) 2410
Answear [2)
9 7]
Sol. e/ =1+ = = &, =
16 S 4
S
g
Foci of hyperbala = (£5, 0)
2a=10=a=>5
. i
*
J b 18
al 25
= h=3
4 Fs
W
Bl i =1
s 8
4
=1 y=2
o ¥=2}
¥ 5
— =
25 9
545
X=2%—
3
5».':5 5\.".5
B = ¥ = e
3 - 3
1045
| IR
3

Cpticn (2) 15 comect,
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12. The position vector of vertices A, B, C of A are
i +2j+3k, [+ ]+3k. 27 +]+3k respectively, Let
Iis the length of angle bisector of ~BAC |, then the

value of F is
(1) 4+22 (2) 4-2,2
(3) 2+242 (4) 2-2J2
Answer (2)
Sol, A1, 2,3)
1 J2
Bi1,1,3) 1 Dz ciz. 1.3
80 1
oCc 2
D 2*_"3.1.3i
L w2 +1 J
[ 2
MNow AD:/= | E_’."E [ <1
Illl_ JE2+1 )
, 2
el - 1_] +1
L2 +1
=(vZ-1) +1
= d- - E'l"l-é
13
14
15.
16.
17
18.
19,
20,
SECTION -B
Numerical Value Type Questions: This sechion

containg 10 questions, In Section B, alternpt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct  numencal value (in  decimal notation,
truncatedrounded-offl 1o the second decimal place; e.q.
DE.25, 07.00, —00.33, 0030, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to antar the answer,

21, I for two sels A and B, m{A) = m amd m{8) = n and
{Number of subsets of A - Number of subsets of 8)

= 58, then find value of (Zm + i)
Answer (13)
Sol. niA) = m, then number of subsels of 4 = 2»
N} = n, then number of subsets of 8 = 27
given that
2" = 2" = 56
2m -2 =22
From here, m=6
n=3
2+n=2x6+3=15
22, WAis a2 = 2 malrix and [ is an identity matrix of
order 2 & |[A-1f|=0 gives value of ;. as -1 & 3
then trace of A7 is equal (o
Answer (10)
Sol. Given |[A-3f|=0
Value of ‘3" are =1 and 3
MNow value of ‘3" of A% is equal to 37
Letar = (=1F=1

2= (3F=9
Traceof A7=1+9

=10

Answer is 10

23. The area bounded by 0 < ¥ < min{2x,6x - xE} and
¥-axis is A. Then 124 s
Answer (304)

Sol. min{Gx - x°, y = 2x)

B
Area = ;;-ha -i(ﬁx — x° Yl
4

f 3 T8
=1E-i3x?-f§-|
L 4
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12A=[12=16 = 28+ 4)

= 304 square unif
24, Ifthe line x + ¥ = 0is tangent 1o the circle (x — 2@ +
{y — ) = 50, then (i + By =
Answer (100.00)
Sol. Perpendicular distance from centre = radius

W
3+ Bl = 4100
(% + PF =100

25. If fix)= J‘g{r]m | :_; |d: and g is odd continuous
] 142 )
. 2 #cosx | n
function and J Fiahe = g = — —q then
Lt (1+e") a’

)
5

Answer (2)

Sol. . fx)=[oltyin| 1= |af

1)
f'ix] = gm.1n| Ll ;
._1 o
Here Pix) 5 even since gix) and
In | 1=K | bath are odd
1+ X
Hence fix) is odd function = fx) + {-x) =0

Mow T'i'f[xjri{??ﬂ“x
| (i+e"))

-

| 1
= | 4f{x)+ Fi—x)+ x* cos x
:[|{ I [i—t"L1—¢‘.

= Tﬂmaxﬁx
i

. 5 3
- | ¥’ sinx {® - f‘zx sin x dx
Al

o EJE—rcnsxlj —j—msx dx!
q [n]
I
=D
4

Giventhat = —a = 2 -2
0 4
(=2

26. Wwoand i are the roots of the equation x* —x -1 =
0and 5, = 2024 " + 2024 |i* then 5. is equal to

Answer (B096)

']
_1=|j"r.;

. 1t+|'l=1
‘-""."lll ’

Sol. ¥ — % it
s ,”.E =+ 1
=g+
S5 = 20240 + 2024
= 2024 [a + 1] + 20240[8 + 1]
= 2024q + 2024)1 + 20240 + 20240
= 20244 + 2024[ + 2024 (o + 1) + 2024 ( + 1)
= 4048 {a + b) + 4048
= 4048 + 4048 = 8096

27, It the mean of 15 observations is 12 and standard
deviation is 3. If 12 is replaced by 10 {in data) then
the new mean is p and variance is o then what is
the value of 15 {u + p? + =7

Answer (2429)
Sol, Givenmeanis 12andn= 15
So take data as
X1, ..., Xra, 12
Ky 42y 44 By +12
15
v ¥ K = 168
MNow in place of 12, we need to write 10,

168410 178
15 15 ™=

50 12

EATR G B
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And also, & 5 g 5
pR im 3”‘[”'3! "5 "']*B[“ 21" 4 ‘J ("" 2" 3J
S=——(144) LUl 3[“);3 +21)§ N ]2
= x2 =153x15
- em s -y [ 2-1]
5 lim "
- ;x?—144+100=2251 lim e a 3
- 21+ =—+ +.
2 3 15
Variance = @_{ﬂ] .
15 15 p=-3
=1
15(u+p2+c2):15(@+@] o
15 15 (B+1) 1
= 2429 on3 3 = (B+1)=-2
28. If |im03+“Si”";?mf“'”“‘x):%_ = B=-3
X— an- x - 2&_B=2_(_3)=5
Then 20— B is equal to 29,
30.

Answer (3)
Sol. Using expansions,
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