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PART : PHYSICS

il N F&'ﬁﬂl&ﬂf mass mis al a dalancs 3R tiom e canire ol eath. Find mnimum kinstic Brergy ol FIEI'IiIﬂF.'
o beave eath ligkd, (R = Fadus o aah)

i Egﬂ (2} ZmgA i3 ;—lrgﬁ 4) ﬂﬁzﬂ

x°

Energy consenvation

E=E

KE +PE=04+0
~ G

Ans. {1}

K.E.+ =0

2 I 3 YDSE salup, the slils are separaled by 1.5 mm and the distance batween slils and screen is 2m. On
ueing Eghl al wavelengih 400 nim, it is absened hal 20 maximum of doubde el experiment B2 ingide tha
canlra masima el single elil diltraction. The widih of each sitis _ um.

(1) 100 pm (2} 150 [3) 200 [4) 250 pm

Ans. {2

0 2D

Sol. 20«

(=]

- (T

d
d
b= —
i

b= 015 mim = 150 pm
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3 Find equivalent capacilance between A and B aller deleclric ol diekcic constant K = 4 is Sled
campletely batwean the space of plates ol C,
Cy= SpF Cz= SuF
A —i |
] |
[N ]
Cy= SpF
1) SpF (2} 4 pF (3} 3 uF {4) 8 pF
Ans.  {3)
zal. ¢ D98 5 g
{4x5]+5

4 A dise is parlarming pure rolling il spesd of lop poinl is B mis. Find spesd ol paint B.

BEm's
{12 ms {2) 4 m's {3} B mis id} B m's

ans.  {3)
Sal. Ve alpoinl (A) »2V =8

Vom d ises

v o= i

d = mFA

o= =

=]

R
Vedalpoinl (B) »Vo =V + Em

R 4
=% —_——
+E R

md g 2
- 5

5 A blesci ol mass 25 kg is pubad along a henizontal surlace by 3 loree al an angle 457 with the horzental,
The Iriction costlicient betwesn Me block and the surlace is 0.25. The block Iravels 5 @ wilarm velocily,
the wark done by 1he applied loree duing & dispacement ol Sm al block is |
(137354 (2) 430 4 {5} 245 J {4} 670 4

Ans.  (3)
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Sol.
I Fm-ﬁ.‘:‘:’ F

1 Frosds! :I
H=gy |25

——

25
FooedS - u (25 - Fsindse)

1
b *25 it

" edS g einds 0 1 11
+=x
=z

wiark dong — B33 = cosd5® « 5 F = 833N

G683 « J‘Eufrﬁidﬁl

E. Far M itype semiconducion which of the tllowing oplions are comel
{1} Panlavalent imgurily is mised in inkinsic semiconducion
12} hole is majonily change carrier
{3} iafin =05
14} trivalenl imgurily is mixed i intingic semicenducion
Ans. (1)

T. Statement-1: angular mormenium and Planck constant have the same dimension
Stalemeni-2: Planck conslant depands on angular momentum ntegrally
1) Slatement-1 is True, Statement-2 is True, Slalement-2 is a comect explanation lor Stalement-1.
12) Slatement-1 is Tiue, Statement-2 i True, Slalement-2 is NOT a comact explanalion lor Statement-1
13) Slmement-1 is True, Statement-2 s Falge
(4} Slatement-1 is Falze, Salement-2 is Tiue
Ans.  (3)

B. Twor polarises Pr & Pr are aligned in such & way thal inlensity is 2ero. Pa polarises & insered betwesn
P1 and Pz such that Enal transmitted ray will hasve the maximum ntengity. Find angle belween Pa1and
Fi.

L3 i n
(L (2} o (B = 4] a

3

e

Ans. (1)
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Sol.

10

Bns.

Sal.

Melus Law
1 = In cos™ ) )]
Iz = [ln CO=R) cog? (90 - )
Tz = Tn s, SirF O
Fags axs
i

L]
L)
"
L}

P,
Ir= b g 3g
4

far Maximum

“=
Ratia al dimansion of dacnic dpole and magnatic dipole mament is MeLTT, ihen value of pand g
{1)0,-1 21,1 @) 1.0 4-1.1
1)
B_ agudxB
M r
= MB
F=qvB
[ L
M Furug
-
LT | L
= WFL=TT
po=1
==

In verniar scale 300 division in 15 cm and 25 wermier scale division s equal 0 24 main scale dvision,
mian leas! count will be

1 1 1 1
j =——Cim — M —— T — E1M

b 240 @ 120 @ fa b ] @ 4ED
4)
D0« VE =15
us-lm

20
25 V5 = 24 M3

25
MS = — V3

24

L= M5 -V3
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1.

12

13.

Which velosly we provide a thing so that we throw a1 up and I does bot come back on the earh.

=] 2GM fam iGM

YR R = @y an Y
@
Whesel i in pure roling find speed. of paint 8, it speed of A s B mis

Wa=d

B

L

i) 22 (=) 24 (%) 23 {d) 42
) -
Vo= Vw2

B
- EJE-JJE

A mediim has relalive permitlivity ﬁ ancl pelaive permeahilily i 12 _Find ratie of speed of Eght in
x

wacuuim bo e medium.
{1612 (2 3.14 {3) 2.28 (4} 1.27
{1}

10
= —
K

1 1
Speed o light in vacuwm ¢ = ? -
WHE  yBlgRgl,

&

W —
WG

Ralic = Ju,c,
[ 10
=7 s
Yomas =
— J3TAB
=512
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14, Four resistances Ry AzR; are of 50 each and Ry is of 1001 I which ol the lolowing combination
equivalent resisiancs will be 6L

H1 Rz R: Az s
AN ST = A
A o B AT kb
i) AV —_— (=) .
Ra L. Ha
R H= i Rs
A =& A &
13} 4 EXTYVTSNNN WY VY VFY
Ra He R, Hz
Ans. (1)
Sol.
i Az
- A
B =28
Ha

- n _jﬁlﬁ!a-jﬁlm!_m

i = e 616110

15 Malch the iolawing (Wiere the lsflens o0, dU snd dW have useal meaning)

Codurmn | Column Il

{A) lsachonic process [P]do =W

(B} Adiabalic process Q) A = U

(G} Eolharmal procass (A} o =0

10 Bl procoss (5] A0 = dl) + PdV

1) A-Q, B-A. C-P, D-5 2 A-B, B-R, C-P, O0-0

{3) A-R, B-Q, C-P.D-5 {4) A-P, B-R, C-0, D-5
ans. (1)

16. Charge and mass are q and m respeclively. Magnetic feld & perpendicutar to the mation of charge. Find
firne when ihe charge will again come al i's own position i_e. its. inilial posiion.

& B

(m. qj
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17. Find linal prassure aller comnmeacting bwo usaless.

N R R P
/ AN

2V, P Th V. Ta Pr Tg[Flu=2
(2, P} T
ans. |[S1.2lx2_p
0T, Tg,'a ]
Bol. n- v
AT

i1+ fiz = M +N4

Fy= 2V N Fex¥ Py x3V

T'l T2 T!
|E’L B _: =R
1 TJ E)
(R
18, Mass sphere is decreasing al 3 conslant rale. Find Sl o when ils radius becomes | = | |
'.
f.u E =
o 0O
finilialy}
(1) 16es (2] 52 (3] 64im {4) 36en

Ans.  (2)
Sol. La=ln= gﬁﬂ’nr

- Eph%nﬁ’rﬂ?rm

L = conakant =0
—» A% 1o = cOMnSlant
Wil m i W 2 m 32

19. n idenlical bulbs each takes power P owhen connected wilh main supply separately. I n bulbs are
conmecied in Saries with same main supsly. Then ol power developad will be
P P :
1y nP 7 — 5 — &) P
{ pe [ = )
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Ans.

A&,

Dizplacerneant of & wave is exprassad as bl) = _:ﬂl‘.ﬁ! EZR + % i . The wavelength ol wawe il ils Yelodaly

i 300 m's is
{1y0LS m 2i5m {3} 033 (413 m
(L}
Wali and i =628 =2
628
2x
B 3

300 =

&

A metallis ring is unilormly eharged as shown in lig. AC & BD are bvo mutually perpendicula dameters.
Electric Seld dwe 1o ane AB al 0 is E n magnilude. What would be Se magnifude of Electsic lield a 'O
due to anc ABCT

{1y +2E (2} Zesa (3} Ef2 {4} 2E
0]
Ewnp= %H‘E
o
Ewoc = F

AR
wa

- JZE
An AC sowcs ol 100= voll & connecled 1o [he g'ﬂ!ﬂ circuil. Find mazmimum value ol the current in the
ircuil

R = 100l L=-1H

P
=

100z , 50Hz
i) .—za 2 1A (3 43 A [£105A
W
e
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Bol. Z-inliR
r T
2
7)- W0042z0
v Wos 1,

TN

ln-l'_'."

“2

A 1"5 W lyrg = \'E ] .l— - 1A
wZ
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L

NH‘_E

# nggE

S

PART : CHEMISTR'

Mazirnurm and minirmum lonisation ensmy of group 13 element i for

{11 B, In (218, T¢ (3has, In A, T
1)

Order of E B >T¢ =Ga =l =In

Statement | : CF » has 3 possible struchures

i -

m
Statesment Il : Il is rmost smble strucure due to least LP-BP repuision
Salect correct option

1) Statemant | 5 correct but Staternent Il |s incormact.
{2} Both Satement | & Staterment |l are cormet

{3) Stabtement | s incomect but Statermeant |l 5 comect.
{4) Both Staternent | & Staterment Il are incomect.

1)

I'is miost stabie stnichire according o bent™s nuie

Tol numberof eledions n Criz =24 for which the value of az muthal quanium number () 5 L& 2

11} 18 2} 15 (3117 14} 20
13)

fr g 1s? | 37 s Eo 3o 3 | as!

= 1] o] 1 a 1 2 o
& +6+5=17

Considerthe foliowing graph betwesn ke constant 1og k) and £

T
log k
Ea,
&=
Eax 1
=
Selet oormect onder -
{1} Ean =Eaz =Ea: (2] Ezz =Ea: =Eau (3) Eax =Eaw »Eaz [4) Ear =Eaz =Ean
Je = Agmsan
sk - ma—{Ea]l
VRT
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5
Ans.
Sol.

4

4

3

=

W =C+Hmx m=—

E
L=
ImE

The amount of Cal produced whan 150 kg of limestnne { 75% purs) is srongly heated:
{1} 625 mod {2} 1125 mal 3] 500 mal {41 1000 ml
1125)

&
CaCo, — + 0
alsd = #0(5) (q)

150108 o) 150¢ 1@ 75
100 100 100
=1125 mal
Conslder the following
1a) [NIEE0) () [MHCM (c) [FeFal? {d} [CoFel*
The comectomer of numer of unpaired eledrons &
{L)c=d =a=b {Zic=d =a =b (3hd =C =a =b (d]c=a >d=b
1:; diamagnetic
{b) diamagnetic
{c) Fe fwf') n=5

{dh Cor® Wil n =4

Consider the following zero onder reaction

A Product

Hailt life of the reaction is 1 hr, if inftial concentration of the reactant = 2M.

Find the half life of the reaction in min, if the initial conc. of the reaction Is 0.5 M

(15)
iz = (@
i A=
Igh 15 | 1 e
tyzlz l' a3y Aty 05

ityah = :11 hr=15min

If % ma of Mg(OHz is added in 1L of solution to make a solution with pH =12, then find the vakue of x.
Given molar mass of MolOH): =E £ gzsume Mg|OH): dissocates completaly inwaker.

e
{290}
MOIOH),aq ~ - sMg;Z,, + 20HL,
¢ J

el {1}
Fi

10

Maoles of Mg{OHlz = 5 rmiol=29x10 g =280mg
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9

g5 5 £

B

-

H

g3

§

Match the column

{For an ideal gas)

Colun- Column-l

{a) Adiabalbc process (W =0

{b] Isochoric process (i) AE =W

{c] Eothermal process (i) AP =0

{d} Isobarc process [(W]AE =0

{10a o i), oo (i), ©oon diwh, d o i) (Zha » (i), b (i), C oo ], d » (i)
{3a o, b =) cowiiwhd i) ia sl b s cow i), d s (I}
(1)

Theorybased

The incomect relaSonship in the following pair in relaton o lonization enthalpy s :

ll:ll M < M (2) M = Fe= (3) Fe= = Fe¥ 14} Mn+< Cr
{2

2m* : [ar] 30

2oFes : [Ar] 308

Formula CofMHx)s Ch (1 mal) on reaction with excess AgNO: results in % mol of AgCL Also x & number
of LP on central atorn of Brf s then determine ol number of geometric somers possible for given
formuia

2)

EI‘F; e x =1
(ol NHak]OL, it's Cis and trans geometnc somers ane possible,

iz what pH does [H+] +[0H-] atin minirmum vakee at 25°C for an agueoUs solution
7
pH =7
[H*] HOH-]
=1F +1F =2 x10'M

Stabtesent I: lonisation energy of Group 14 element |s greater than comesponding Group 13 element.
Staterment Il : MP of Group 13 element |s greater than comespondng Group 14 element

Seject axTect opbion:

11} Statement | & comect but Statement Il is incomect.

12} Both Staternant | & Staterment | are comect.

{3) Statement | 5 incomect but Staternent |l 5 comect.

{4) Both Staternent | & Statement Il are incomect.

{1
Theory based

s
Statesment | o P = fomula for malal depression constant.
000 AS e

Staterment Iz k of waber £ greater than CaHe,
{1) Statement | 5 comect but Satement [l is incomect.
{2} Both SEterment | & Staterment || are oomect
{3) Statement | & ncomect but Stabement 1 i comeact.
14) Bath Statement | & Staterment Il are incomect.
by P

BT,
k=

100 #
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15. A dipaplide 2 on complele pdrolysis gives %" and ‘2. y on irealmen with ag. HNO : produces lachic
acid on the ofer hand ‘2 on healing gives the ollgwing the given dipeptide i

T,

1;.3 Aanine - Ghycine  {2]1Valine - Glycine (3)1Waline - Leucine (4} Alamine - Alanine
{

A,
16 Arange which of the follwing 5 masimum basic.
i H H H
1 J (2 [‘5‘ (3 E 14 E:i/‘i‘
Ans. (3)

17. Inwhich af the foliowing first cabion is more stable than second.

o ~OMe £ _-OMe Me /L\
{aJO/ ando/ (o} "E/J;‘\"Ean:l LS

o EH: EH:'
H
h:#\m)l\m? EMY\"/ idh 0/ arﬂg
o

11 (&) & {d) (2 1al, b &ic) (3h{c) & {d] 14 (b, ) & {d)
Ans. (1)
18 Which of the folowing ghves weliow precipitate with 1/NaOH.

H H
o

o ,l b /?\ ic) /\i’ i lalh L™

la&b (b &cC (3rakcC 1) bdd
Ans. (1)
149, The cormect IPAL name of the folowing compolnds (s

OH
]
HC=C-CH-CH-CH~-CH=CHz

{1} &-Hydmx=yhept-b-en-1-yne (2} Hept-G-en-1-yne-3-o

{3) 4-Hydmxyhept-1-an-G-yne (4} Hept-1-en-E-yne-4-ol
Aans.  (4)
20. Given below ane two statements:

Statement- Aqueous KIOH gives elimination reaction as mapr product always.
Statemmentll: Alcoholic KOH eliminates H+from f-carbon stom.
In the light of the above statenents, choose the comed: answer from the options given below:
{1) Statement 5 correct and statement-l is incomect
{2) Statement- |s incormect and statement-l s comect.
{3) Bath staternent-l and sEterment-ll are comect
{4) Both staternent-l and statement-li are incomect
Ans. (2}
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F.E

3

PART : MATHEMATIC
(7 19 39
iy +oot| 7| | +cat] e m =7
(1 By
1)eatt| 5] (2hco?) 3 | (3} cob-1(2} 4] o4 3]
w
3
c-:i:" ‘1=
2 al
| ] ’ )
(o 1
T =c|:|r’| ‘_|=tarr’| 3 |=tam! > 1]
@ I'J*i.' 1+r ~3)
—tam| T+ |-wrr-< |
Ty =tarrt |'E'|—Ian-l l'\|
L2) L2/
3_|

T2 =tar? |§| - @ |-3 |
. & - ,

P F5

2] - 1] 2

Ta =tam :~2.| mm )
"L

[ 1) [ 1Y
Tn =¢an—l;_"" E_.-—Err’i_"'i |

- 1Y .l’ 1l
2T =T3""|_"' 3=

. - 1 (1]

T, N N o 1| =
; |_2 1arm 7 ot |~2_|

Xx-1 y 2 -p_y 2 1

letl: == =& == Elz: —L =4 == _fthe shartest distance between L & L= Thes

RER 2 3 4 nes 1S e - Then
possbile value of p s -
11)3 (2) 5 32 47
13)
r=a+ip r-b+pp
Shortest ditance [0 H R~

[p=ql

a =1, 0,0 P =(3, 4, 5)
p=ip,0.0) q=(2.34)
pxq=7 Ijl-c [b-a) =ip ui
|u: 11)_
1+d+ E

o 1= P={5
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S
Ans,
Sol.

SH

L=t mean & vanances of observations 2, 3,3, 4, 5 7, 3, Dis 4 & 2 then mean devation about mole is
ohsenvabions &

m
mean =4 w =i
a+b+24=32
a+h=6 1)
F=4+E—91—15+ 235— 49+a’ + b’ e
a4 bf 4112 _
2 =
& +bf =144 - 112
&+ =32
{a +bF - 2ab =32
61-2ab =32
Zah =32
ab=16
o - Bx+16=0
{x- 4F =0
x=d
-~ @ =b=4
- ohservation 5 2,3,34574.4
Made =4
. mean devation = 2000 211100300,
F .
{1 x|
J-' L dx =
J].I ' —x
P L o . Lo Tl SR o £ 1oy R 1)l
i Z L] | = 1B |
o | R R T L TR . LR Tl A
L Bt = | 20 18
(3]
¥ =tam
dx =seci) , 4
J-secn-mrm”‘ _——
seci- wni
Iisem+mmf’ [sec” ojdn
sech +tani =t

SBCH-BI'I‘J:%

nm:%‘ |t:—tL|



4

3

1

-
sech o == !-l-t,

A
|dt

Lronfy, g 1[E 2
zjr |1 t‘,lat_2|21 19]“

_ 1 isecn w0 [sect - wno)® .

7| Z1 19

11wt W1

=Z| 21 13 |

There ame o Sets A and B each has 3 elements which 3 InA.P. sum of the elements in each s 36 &
10

difference of the eements of A & B 5 d & D respectively. Such that D = 3 +d and 2:3-? .Where p

£ are product of the elements of A & B respectively. The valueafp - gls
{5100

A= {12-d, 12, 13+d}
A=4-4,12, 15+d}

p+q 8 p_1

p-q |3 g 7
L2-didiz+d)_ 12
g-diLZL5ed) 7

d =6

A=46, 12, 18} B={ 1z 21}

p-q =6 %12 x18 -3 x12 %21
=12 x 3 %3 (12 - F)=540 Ans.

if y = ks axis of parabola whase vertes & focus are at distances /2 & 242 from orgin respectively in
first quadrant if {1, k) lkes on parabola then possibke value of ks

17T (Z}B (319 [4) 10

3]

y=x 5 ass &distances of wertex & focus from ongin are 47 5242 respectively.

v =47

Wircos O, rsin0)

Wil 11,5422

enuation of directrix s

X+y =D atd, k=0 %4y =0
F(1, k) lies on parabola

- 5P =PM

Wyiz-1' +i2-k* =r‘7’5|
rd




e [ ARLE e b TGRS AN BeEe] | 8 R | SIS R [ TR L e

7.

£ §

A

¥
Lea-ak sk LK

= K - 10k +9 =0
= (K-1lKk—-90=0 K=lord

Let i) and alx) satisfies the functonal equation

1

2g0x) +3g] 2 | =x and 2ix) +3 r|'—11: -

)

2
If e =Jflxbd:.ﬁﬂ =!gx]dx.'men3ﬂ @ +5fi.
1

{1) &=n3 (2) 8 +¢n& {3} 11 +/ng
@
Fan
2 +3gl=l=x (1)
1] 1
2g| 2| +302 2}
gl S| +30b0== i
(1) =2 - {2) =3
-5!;[:3:2:—%
3
SER T
Similarty
3 2
o) = 25,
Sk 5
aof-32¢ J _-3e (-3 2 )
Et 1015 5 15
_0-TE0+18+4-30
r ]
n
T
T
i e 2 23z 4 pelo3,5 3
5 5.2 5 5 E 5 5

30 +55=114+3/mMZ-3 =B +/nB

IS
ZF‘ 0 =27 305 then f +m +n=
11

19)
—ILH“E—I: ., L:'1t
5_,2; ._;r ST -1

) -
=15 'Zr_[r- 1)+1) ¥,
[ |

n u 1
=15 Er,r -1 e #15 14,
rJd

i

(4] 11 +/n3
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SH

=15.14. 213 +15 214
=352.7. M1 +3521%
=35.72" +3.52"

=352 (7+1)

=3 JAT=1TR T

Ll 4mEn=17 + 141 =19

A line passing through A -2, 0) touches parabola @ =x - 2 at B, then area between parabola, line AB &

N-axis s
5 7 B
e 25 3 3

3

ine through Al-2, ) Is

y— 0 =mx +Z)

parzbola &y =x- 2

tor poink of Intersecion

oY (X +2F =x- 2

— ne (x* +4x +4) =x— 2

— me =2 +(4nF ~-1) & +4n +2 =0
D=0 - (4 -1F - 4 (4nf +2) =0
— 16m? - 8n¥ +1 - 16nT - 8n¥ =0

1
—» 1Bn¥ =1 m=L—
4

'g,l=%{l+1l r-dy+2=0

1
T.atB yn =3 {x +xi) - 2

Iy =X+ -4
X- 2yph +3 -4 =0
Z2p=d &x-4=2
=2, n=6

3

] 1
Requred frea = J‘[r" v 2-(ay-2Hy- L2y + ay
a

-I;
L

=£-E+E
3

10
141 5

L ez
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a |5 one rook of equation =* +x +1 =0 and Z " —lk | =20, then value of n is
ki ol

(11)

£ §F

Lo
[-1F < {-1F + [2F +.... =20

141 +d8]+ (1 41+ 4] +(1 +1 + 4) +1 +1 =20
m=11

21 2.2 23 m
+ + - . up to 20 this Is = {where m, nare
4+3.F+1 432507 4.3.3. 3 ) i

oo-prime) then 2m +n s equal to
(421}

Here 1

The sum

i

- &
4+ 30" +n

e+ 2f -1 I:nzfzfnl[rﬁfz n}
= =
A +m+ 2

=

oA
=}
+
[ 2%

Pri
]

I Bl Rl
i i

o
I

;l,_. ol Bl

r

Il
Bl- =
5] [
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Ans.

4

In tiamgle ABC, Ais (2, -3, 1), Bisd{3, -1, -5) and C & (1, -4, =4). If G |5 the centroid of riangle ABC
then thevalue of GIAGY +(BGYF +(CG)]is egual to

111 164 (2) 164 3y B2 idh 41

1)

AB:-'.I'E =

BC = \E-:EI

CA = Jﬁ =b

oL =25 (medan)

MG =4/ (mef

HAGF +(BGF +(CGF] =6 =48 (M +me’ +me)

g8 3
=== [gF
_3.-a[a +F =7
=2 (4l +14 +2T} =164

letA=f 3-2-101,2 3pexfy = Zx- y< {0 1} Ff = nurmber of elerments in ghven miation, m &
i ane minimnum nurmber of slements o be added to make & reflexve & symimetnic respectively then vale
of f +m+n s

1

letA=43-2-1,012 3}

®Ay — Z-ye 0,1}

- R =40, M, {0, -1}, {2, 3), {1, 1} (1, 2} (-1 2}, (-1.- 3}

n=7
for refiexive the (-1.-1) (2, 2),(3,3), (-3, -3, - 2- 2}

miist be added - m=5
for symnmetnic (-1, 09, (3, 2), {2, 1) (2. =1L {-3, -1}
miLst be added . n=5

f+m+n =7 +54+5=17




