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PART - A
MATHEMATICS

The total number of terms in the expansion of (x+ ¥)'® +(x — )" afte
eimplification is

(x+ )™ + (x - y)'® f@1a® s a1 Proe 18 om 9w

@ 50 ® s1

© 202 D 100
a-x ¢ b
Ifa+b+ec=0,thenarootof| ¢ b-x a |=01s
b a c—X
a-x c b
gMa+b+e=0,@fsm| ¢ b-x a |=0T@PW
b a c-x
@ o ® 1

@ a®+b* +¢* @ 3

Ifina AABC,cos A + 2cos B +cosC = 2, then a,b,c are in
fii @bt AABC 931 cos A +2cos B+cosC =2 58, (o581 a,b, ¢ NHT

@ AP ® ap.
iEd Fsifes 91T ST Helfew YTiea

© HP. O Notin any progression
AT 21fe e @A geifee Amie

cot™ 21 + cot™ 13 + cot™ (- 8) is equal to

cot™? 21 +cot™ 13 +cot™ (-8) ITAR

@ o B cot™ 26
© - ® =



\ &)

(2%} s o 3 TP AL 99 £87 iee vF

@ r* +4rcosf=5 @ r* +4rsin@=>5

@ r’ —4rsinf# =5 @ ré —4rcosf =5

If the length of the major axis of an ellipse is K times the length of the minor
axis, then the eccentricity of the ellipse is

o @iET SgEa B orpe tndy, T orse bl K @7 @, @@ Sqaie Sewwee 1
7’3

E* =] E* <1
® & ® £
1 V1i- K2

l.imEl—El—!-ﬂ is equal to

-3l L o

sin |x

Eﬂ x TEET

@ 1 ® o
) : 0

© positive infinity @ does not exist
MR S A Ul wEYEA
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8.

10.

11.

Total number of 5-digit numbers in which only and all the four digits 2, 4, 6,

appear 18

5 B9 ¥ AR o W@ o] AW, TG Wia o e 2, 4, 6, 8 X GIRTT Y ¥ 49 W W
® 0 ® 240

© 480 DO s25

If A is a matrix of order n, whose all elements are 1, then A* =

A 9B nwwa oo, ¥ Face oner 1, em A =
@ n'A @ n*A
© 4 O i,

Let a, and b, be the intercepts cutoff from the positive directions of x and |
axis respectively and a, +b_z =(3+J:§T. neN.Then a, =

9 T q W b, x WF y WH 4AGE A IV WR YS9
au+bﬂﬁ=(3+aﬁ}l,nENf@Euﬂ=

® 3 ® b5l
@ (3+J§)‘+{3—J§T @ J3

2

A subset of A ={a,b,c,d,e f} is chosen randomly. The probability that th
chosen subset contains atleast three elements 1s

A ={a,b,c,d, e [} 3l Sop 5fs qriftas G a1 7| QT BT T30 S L6001
smes fefal de ¥ e 53

57 21
®E ®32
7 15
©E ®32



u L] gl L

2nm 1

j {[sinx'— —Einx}d:c 4414 59

. 2

@ n ® 2n
© -2n D@ o

The area of the region described by A = [[x,:.r)[x! +y* <1and »* < 1—3:} is

A={xy)|2*+y* <191® y* <1 x| @qERI cvaT SRS

x 4 xr 4
e e w— AP
2 3 2 3
x 2 x 2
e et Pl Ko
2 B 2 3

The non-zero vectors a,b and ¢ are related by a = 8b and ¢ = -7b. Then, the
angle between a and ¢ is

q a,b,c =PI et AT noE A E W a = 8bF ¢ = ~Th | 190 @ WIF ¢ T NS
G Wt 5

@ = ® o

© Q3

If z—g = 2, then the greatest value of |2| is
uﬁ;-g = 2, cofisat || o b e 5

@ V7+1 ® v7-1
© 7 ®
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16.

17.

18.

The solution set of the equation

ToTa AAGERT I 7 15 T

log g x log, 2
[4(1_.]'_+l_l+):| =[54(1+l+l+_1._+)j| 18
3 9 27 3 9 27

1 1
® {u3} ® {23]
© w2 ® {s3
If A = B, + Bx+ Byx* + -+ B, x" + .- then the value of B, - B, , 1s

1-x

I
fi :lei::: =B, +Bx+B,x+:+ B, x" +.-,@® B, - B, I 71

@ 1 @%

1 o !

n! n+l

If A is 4 x 4 matrix, which is non-singular and A A" = ATA and B= A1 AT

then B BT is equal to

% A @z 4 x 4 dees 1, U 9-a@EAy wF AAT = ATAeems B= A1 AT =

BBT angm a9

@ I+B @ I
© B | O (B



IF x° = dy W@ @Wet Reg @i abt g (1, 2) srets afitre Al

@ (0,0 ® (21

© e D® @ -1

Icﬂsx+x3inxdx=

x(x + cosx)

@ 1ng|:[:+cuax}|+£‘ @' lﬂg[*—I—J+C
X+ COBX

@ logx(x + cosx)+ C @ lag-—x— +C
X+ cosx

im (¢ ek

nse\n+]l n+2 —E;

@ 10g2 ® ~log 2

© o D =z/2

The shortest distance between the lines 1;1 = :";2 = 3;3 and
-2 - ol

:-:3 =:.r4=_1_:.:5513

xélny;2=z;3m x;2=y;4=z;5wmmwmﬁ

@ 1/6 ® 1/46

© 1/43 © 1/3
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23. The function f(x)= taﬂ[:i[:;zij_)l

where [x] denotes the greats

integer < x, 1s

f) = — E[[]ED e, 6 [+] G 963 W1 < %, T

@ continuous for all values of x

wefafiey x T ASEN AT I

@ discontinuous at x = %

x:igﬁ-ga,mﬁﬁ@m

@ not differentiable for same values of x
x 3 FFgee AN SEeEa T
@ discontinuous at x = =2

x = -2 e, aRitey ag

24 Ify= |sin x[*, then the value of 8ot "2

dx 6

ﬂﬁy=|sinxllﬂ,ﬁmx=iﬁ’ﬁﬁﬁimﬁ'a
6 dx
~%
@ E—E—{Eiﬂgﬂ—ﬁﬁ) ® 2ﬂ(ﬁlug2+4§x]

@ E;-(Elngﬁ+ﬁm) @ ;|



18

J'=ﬂm}f=b.wilﬁx=f{y]mx=g[y] (4 WEY] CHad Fier 5w

b b
@ [I7)- &)\ dy ® [~ gly)|dz

b ]
© [y DO [sl)dy

Let G and b be two non-collinear unit vectors makes an angle # between them
and x = dcost + bsint, then the maximum value of I;I 18
@ XA 4 IF b 0 wwEly gz e uw oy wew @R 0, o®

;=&¢us£+55int, m]?[amﬂﬁﬁ

® ® ool

@ Em&i @ 2.::@3E
2 2
a’+1 ab ac
ab b*+1 be |=
ac e |
@ 1+8%+¢ ® a?+b?+c?
© 1+a%+0 D 1+a2+b +c
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28. The least value of a for which the roots of the equation x* - 2x —log,a =0 a
real 1s

a & & afud wwa 3t sfsat x* - 2x - log, @ = 07383 771 A

1
4 N
@ ® -
1 1
L% D 3
29. If 2¢''% +2x7''% =5, then x =
gfi 212 + 2¢7YV% = 5, oo x =5
@ lor-1 @ EDT%
1 1
8 or — 4 or —
@ l:u!'E @ 1
2 2 2
30. The sum of the series 121 +?1l +1 +---18
2 2 2
1 +3 +3 + oo I ST
2 3 4
@ e ® e-1
© e+l @ e’

52 - JY .
31. The value of (T] + Z?_l [ g J] is equal to
47 5 (B2-]
()27 e
@ [4'?"' @ (52)
@ [52\' @ (52)




15
1 1 1 :
n > 3 7 & fwrre oY 09 AW == =+ = A
sin (-—) sin (—] sin (—]
[ n I
@ s ® ¢
© s © 7

). Let ABC be a triangle such that £ AC’B:% and let a,b and ¢ denote the

lengths of the sides opposite to A,B and C respectively. The value of x for

whicha=x+x2+1,b=x"-1landc=2x+1is
qarg's1, ABC fagem .{AC.E?:%W ab ¢ 1 @W A,B,C e fmifis 0@ e

A5 | (508 x IRTRIR a=2"+x+1, b=x*-1UF c=2x+1%3

@ -{2+-\‘r§) @ 1+43
@ 2443 @ 43

. Let a,b,c and d be non-zero numbers. If the point of intersection of the lines
dax + 2ay +¢=0 and 5bx + 2by +d =0 lies in the fourth quadrant and is
equi distant from the two axes, then

49’ a,bc TF d WA W, I% dax + 2ay +c=0 FF Sbx +2by+d=0 W
Fiel a4 Aol sp¥ F50 AT WF 53 JMEHT 741 T {0 HaI6 W, (OF

@ 2bc -3ad =0 B 2bc+3ad=0

© 2ad - 3bc = 0 @ 3bc + 2ad = 0
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35.

36.

37.

A determinant is chosen at random from the set of all determinants of order
having elements 0 or 1 only. The probability that the determinant has value ze
is
Bt 2 gty Fcfines, T dferErE 0 41 1, 6o 951 s arfiarern s & @ | G
fefrasa i 71 ce wifast 39
5 3
& 3 B 5
3
© 3 ©

1
8

Let x s a positive real number. Then minimum value
3 2
(1+:+l] +(1+:+i) +(1+x+l] 18
x x x

1y Bt 1
4 ' x AT UGS AWM A1 @ [1+x+—| + 1+x+; +1+3:+;
b

LDt CET)
@ 9 ® o

© 39 O 27

o cos 3x dy .
If v =sin! /1 - ——, then —— is
4 cos® x dx
oy y = gin 1 - 2B o 2w
cos” X dx

® sec’ x ® sec” x

cos ¥ cos ¥y
@ secx @, JEHEEEI
cos ¥ Cos )y



hlx)=1{f(x)}" +{g(x)}". If h(5)=11, then A(10) is equal to

W d, f(x) 9F [E S@@edm e 39 f(x) = -f(x) W@ f(x) = g(x),
h(x) = {f(x)}’ + {g(x)}" 13f% h(5) =11, =@ h(10) TA T

@ 22 @11
© o D 1

If x=-1and x = 2 are extreme points of f(x) = alog|x|+ fx* + x, then

Th x = -1 WF x = 2, f(x) = alog|x|+ fx* +x Tomfrq @, (om

@ ﬂ:—ﬁlﬁ=% ® a:-—ﬂlﬂz—:g—l

© a=2p-7 © a-2p-1

J- [lugx-ll + dx is equal to
1+ (log x)” |

32

J: (logx - 1)

dx IAFE'T
h1+{lng.t}2j

e ;_',g"'
+C ® +C

® (log x)* +1 1+ x®

% log x
+C +C

IH+1 @ ﬂogx}2+1
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PART-B
PHYSICS

41. A simple harmonic progressive wave travelling along the positive X -axis

42.

represented as

YATTE x-SR et S oAt Qb EE AUfEE Al GaesS AT Fa T

@ A sin wi @ A sin wit cos wi

© Asin(wt - kx) O Asin(wt + kx)

The diagram given below shows electric lines of force emerging from a charg

body. If the electric fields at A and B are E, and Ep respectively, then

oS Tt s @b S 98T &1 STENT TP tryedl (e | I A WF B =
tapfee cva E, o% Ep 109

)

@ EA{EE @ EA}EB

© E,=Ez O E,zE



quantities, find the dimension of force

I §4G p, WU 9ET g WF FEAIE v AN 31 5T (o 2o Tt e
@ Lazg“ P—E] ® Log‘ P—E]
@ [Pﬂ g u—z] @ I'PE g F—a]

A ball thrown vertically upward. Ignoring the air resistance, which one of the

following plots represents the velocity time plot for the period ball remains in air

Fe1 qUT GeT¥ fiPTe A0S F91 0a0% | T1YT IS Seerst Fficer v @St o1y ek T

IR WTHWS AP FTGETS [@1-900F Aot ofag

i 1

Vv Y

@ ®
> £ N >t

t >t
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45.

46.

47.

If two common emitter amplifiers are cascaded together, the phase differen

between the input signal voltage and output signal will be

b1 ST Fronfe este Tt AREHT TETT AFAT T R I 30”| (OW T RE

Hi® WS040 FRFod Aed T AYH T |

@ 27 @
© % © =

i 4

If the unit of length, mass and time each be doubled, the unit of work
increased by

ufis t7t, 'S4 I TN ATHDCE G F41 T, (S0 I 9 WG 1T

@' 2 times | @ 4 times

2 &q 4 TF
@ 6 times @ no change
6 @7 Tt 758

In one second a particle goes from point A fo point B moving along

semicircular path of radius 1.0 m. Its average velocity is

abt 718, 9F (AFEE 1.0 m TPET SEIGFR AIE A Frg@ ofn B famte sifs 3
FATCOE ST 54

@) 1ms? B 2ms?
@ 3ms™! @ 4ms™



density 8 x 10% kg/m? about the axis of the cylinder

1.5 m 075, 0.05 m TIPIET 1% 8 x 103 kg/m?® 9aga p1 ubta poiiia o NIees 36

s i fef w9t
@ 0.1025 kg m? ® 0.1175 kg m?
© 0.1235 kg m? D@ 0.1365 kg m?

At what height above the earth's surface, the value of g is same as in a mine

80 km deep?

fou Swete g 7wW 80 km el 1 wiT s A T |

@ 20km ® 30km
© 40km O 50km

A rain drop of radius 0.3 mm falls through air with a terminal velocity of 1 m/s.

The viscosity of air is 18 x 10 poise. Find the viscous force on the rain drop.

0.3 mm FIAF I547F [T OB 1 m/s. SIS IO g TEWT HI0STTT oIeeT i o1y |
IYq Araer (g 18 x 107° ﬁmlﬁﬂﬂ?rﬁﬂnﬁrﬁ?ﬂﬁﬁmaﬁimﬁﬁmﬁl

@ 232x10° dyne ® 1.55x10° dyne

© 2.63x102 dyne ® 1.01x1072 dyne

£-2022 (18) ‘ D



al.

02,

53.

Three radioactive substances reduce to 12.5%, 6.25% and 3.125% of their origi
amounts after 5 years. The half lives of the substances are in the ratio

SR cosET Y 5 5T Aige Fow aeEe 9 e 12.5%, 6.25% o# 3,12
te1 g1 o1 | Ay fofafea o -dileT aer wgas 1'e

@ d:2:1 ® 2:42 :1
@ : S
Hi A {!3] Lo HE
! ! 3 4 b

Which of the following spectral lines falls in the UV-region?

word (@HfaY e @4 UV.- o957 sooe ?

@ Lyman @ Balmer
wrRo ' e
@ Brackett @ Paschen
@ | ATEA

Consider three spheres of equal mass and radii. The density of the three spher
are p, (r) = constant, p,(r) = kr and p,(r) = kr’. If the moment of inertias of tl

three spheres about axes passing through their centres are I, I; and I, then
T B oiE e fSRDT oirR Ay armtRTR: p(r) = #=9, )=k
p.(r) = kr® | o @FERrYE Awend AT i AR SHAIes ones fefte seamee 5

o 1,1, o 1, 23, (o

AL, ® 1<1,<I,

&1 0 O AN 1) 5 A



A contains same mass of oxygen at the same temperature. What will be the ratio

of r.m.s. speed of the molecules?

QT TE A © RGOS (5% SIS T4 (I8 WHETS ) GG A1d B, ¥4 S1UET A T 37, 61
T G4T SETSH (515 SIS TT (50T | Y S A1G iR (e SRHts R 51?

@ 11 ® 21
© 41 O s1

Calculate the fundamental frequency of a sonometer wire of length = 20 em,

tension 25 N, cross sectional area 107 cm® and density of the material of

wire = 10* kg/m”

et = 20 em, G = 25 N, #®wie aifer 1072 cm? &9 ©iefe *mrffags v7g = 10* kg/m?
iy 5'q fWbEs dNfers 999 =0aes fouR 59 |

@ 75Hz B 100 Hz
© 125 Hz O 150 Hz

A tuning fork of frequency 200 Hz is in unison with a sonometer wire. How many
beats per second will be heard if the tension of the wire is increased by 2%?

200 Hz #9915 QGIe Y@@ QR §'F° MOT SFF (e 9@ ot am |
7' W0E 4 61T Tiee U 2% T W (G0 (301 vy @At g afsrarens ?

@ 1 ® 2
@3 @4
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57,

58.

Consider N resistors each with equal resistance R. If the ratio between
highest value of resistance and the lowest value of resistance that can

obtained by combining these resistors is equal to 289, then the value of N 1s

warer N Bf @49 STeved (@Ha 0id R | affi @il SFsas $19 TR @ s |

sfag Wiwe S~iTed uiF 289 70, N T 919 2'3

@ 289 ® 145

© 11 D None of (A), (B), (C)

(A), (B), (C) « ubts e 727

A particle of mass ‘m’ and charge ‘q’, accelerated by a potential difference

has a de-Broglie wavelength ‘1. If another particle of mass ‘2m’ and che
‘9q°, accelerated by a potential difference V, has a de-Broglie wavelength
then V is equal to

m TaRPE, g smyE, V, Redaed 7@ w@ifie qB7 #fo@@ de-Broglie S3:5tmal

1 3 V Roaess 5@ g@ifie 9m T 2q SMHRTE S a6 FEFE de-Brc

Eﬂ‘r‘l’fﬁﬂﬁﬂﬁ%{ﬂ, V aga e

® * ® 2v,

© v, ® sy,



werq fqaniE 9T A @ B 53 wieis smgen @reE o fiefy a9 |

30
AN
30 3an
o —-a0
A 30 30 B
30
@ 0.5 0 @ 1Q
© 159 ® 30

-

A step down transformer is used to reduce the main supply of 220 V to 10 V. If
the primary draws 5A and secondary 884 current, calculate the efficiency of
the transformer

901 FERe, 220 V Reas 10 V te 37 sfaater aasa st Co0e | af 4nafis 769w 54 «rs
HIE CNF IEANIT 4915 5% O ISANY 8B A 2315 957 $E, (508 FAWIS0E el oy

Tl |
@ 65% ® 0% g
© 75% O s0%

Photoelectric emission from a metal begins at a frequency of 6 x 10'* Hz. The

emitted electrons are fully stopped by a retarding potential of 3.3 V. What will be
the wavelength of the incident radiation?

I QR 4TRF o9 1 WeTs e, fsfid w1es 77 6 x 10 Hz © | fisfia caran Srerajcare
P sr=yiter wnfater 3.3 V naes fioee s 53 | Seifiss Rifieas seostwaf fmm =3

@ 214 nm @ 290 nm
© 320 nm O 380 nm
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62.

63.

The acceleration due to gravity at a height ‘h’ from the earth's surface (h <<.

is found to be 98% of the value of acceleration due to gravity on earth's surfa

g, - The acceleration due to gravity at a depth of A" will be

A FroreT AT 1 Sele ey 93 1 (h << R) «®&@1ds My 9@ 0 g,

08Y% coiar oi'aT | AATSIeBa o1@1 h STOlEGE TR GE NI 29

@ 98% of g, @ 99% of g,

© 49% of g, D 51%of g,

The electric flux through the surface of a sphere of radius R is equal to tl
through the surface of a cube of side L. If both the sphere and the cube enclo

equal amount of charges, then which of the following relationship is true?

R avreE QBT (oITeTaE <15 TSI 1 01 urat (A fe® S w1F L Crafa b1 9 =
HICSICE 1 0% CaTaT CAgifioss S 51a 71 | Af (e &1 QAo qeAToie Feiama 3w
@ 2R=L B 4xR® = 6L

%IRE =L © None of (A), (B), (C)
(A), (B), (C) 7 abia &) 757



Tee oryedt fGae eeoTfitET «ifs 73

12V

T
100 £ 200 £2
AMNN L ATAA"
L AAAA O,

200 £

@ 6V ® sv
© 9v D 2v

A wire of length 2m carries a current of 5A. If it is placed north-south, the
force acting on it due to the horizontal component of the earth’s magnetic

induction will be (Given B, = 0.4 x 107 T)

2m five gue ARafiaf 5A Rype dafis ) of %ae See-wisaene wer o=,
AAT GHEEw oA wpiT SUeR I WR e o9gE @ 1Y
(Fart taze B, = 0.4 x107* T)

@ 2x10°N B 4x10*N
© 6x10*N O Zero
T

E-2022 (24) D



- 66.

67.

68.

Let the percentage error in the measurement of three quantities A, = F

A, = B/C and A, = B*C be A,,A, and A, respectively, where B and C

two measurable quantities. Which of the following is true?

fefabrafr A, = BC, A, = BIC W% A, = B*C a (w444 *iosat gerq Al
Ay, A, TF A, 76 B =& C 01 (STAWTY 349 #1&T colfos a1f | e @1ait 5779 @

@ ﬂ.lbﬂﬂ}.ﬂs @ ﬂ.1=ﬂ2}ﬁa

@ A =45 <Ay 1) Ay =8y = Ay

Which of the following quantities are quantized in quantum mechanics?

@RITW I ESETe oo (@I T @FRE0ea F41 597

@ Energy B Angular Momentum
IR @Fs s |

© Both (A) and (B) @ Neither (A) nor (B)
(A) =i1F (B) g (A) == (B) abie 757 |

The ratio of maximum time period and minimum time period that can

achieved by combining N identical springs is

N ster sifiaet Boe Sesias, o4 JRoEa1 7S s SiF 1w AETeT S9e 2
@ N:1 @ N*:1

© VN :1 @ ~*:



height h = 2m . The work done by its weight is

F = 40N «fimag abt ater m = 2kg ©aq @bt 38 h = 2m Swieits ofF fire | T80E

QU 337 3l 5'7
@ -404 ® 604
© s0J O -60J

A particle moves in a circle of radius 2.0em at a speed given by v = 4¢. The

tangential acceleration at t = 1s is

2.0cm TPIMGS IWIFE AYE G FN v = 4 FfoF o sfawg | ¢ = 1s A9UE T=_IGA
oS AT X'T

@ 6 cms™ 2.5cms™
© 3 cms 2 @ 4 cms™?

A particle of mass 1 kg is kept on the surface of a uniform sphere of mass 20 kg
and radius 100 em. The work done in taking the particle away from the sphere is

1 kg =% abt 31 20 kg &4 &1F 100 cm TEMES 0T GIFFT AT T4 20T | ST
(SHETHTOTE 131 WTears, fater sfagaiiar agar o 5°3

@) -1.334%x10° Jkg™ ® 31143

© 1.334x10%4 O -3114 Jkg*
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72. The ratio of amplitudes of electric and magnetic fields i.e. % is equal to

73.

74.

0

e o® pRerHad [T See, S %‘L TS

0

@ Vio<o ® 7;;{,1_5
@ Hp €p @ Fulﬁu

The image formed by a convex mirror is only % of the size of the ohject. If t

focal length of the mirror is 30 em, the image will be formed with reference to t

mirror at

awmwmmmm%mwmmaﬁqmﬁwwm

30 cm 5T, WCANTYAE ACArs Afsm ovw 19

@ 12cm behind ® 10cm infront
12cm PPregece 10 cm F4S

@ 20 cm behind @ 20 cm infront
20 cm forErCe 20 cm YIS

I % part of an artificial radioactive element decays in 168 sec, its half 1

will be

ofi; @Bt wfaw covgRig oneTd %- et e 30 168 sec TG, TR YT I 5T

@ 2 sec @ 108 sec
© 256 sec D 56 sec



i.

WAL IRAD €N RS LRI DDINYI TPl L3R

@ generation, separation and collection
B, AYDIFAT WP Heay

rectification, separation and collection

W, S ITAT STF TeeE

@ generation, amplification and rectification
GedAma, AfaadT =F Ffime

collection, rectification and amplification

weary, Fefiota o sifads

The size of an antenna for transmission of signal should be atleast

HUFS (H499 AN Q0T QT FHE 5°F &7 Ths o0
21 31

8 = ® 3

© a1 ) %

During a one dimensional motion, a particle of mass ‘m’ starts from rest at
x =0, ¢ =0 under the influence of a time dependent force F (t) = ma, cos(wt),

where a, and w are two constants. The average velocity of the particle at ¢ = Z s
w

‘m’ G G FSE ¢ =0 T PUvETYR A x = 0, TTYES 9T AUAL AT
ARTSTHE F (t) = may cos (wt) T oo wwnRmreE i 3@ | 30 a, &% w w0t

awt =2 AHS FITFICOT 516 @5 5T

® o ® %
n
© = D)
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78. The maximum amount of work that a Carnot engine can perform per kilocalo

79.

80.

of heat input if 1t absorbs heat at 427°C and releases heat at 177°C is

#fs Feraneeriao b FHT 3f&E e ol sfET AT afim | 427°C S96is Si9- orEd 2
w# 177°C THErs 309 04 | 9% =i e g7=

@ 2.39kJ ® 6.66kJ

© 466kJ O 151kJ

If the pressure is constant the temperature at which root mean square velocity
a gas will be half of its value at 0°C is

it o1t P AE (o i SwEre Wi (o1ed ST T9 JeT @5 919 0°C TwelE o1, 7T S

5, (% St P8
@) -273Cor0 K B -273Kor-546°C
© -204.25°C or 68.25 K O 100K or—173°C

Transverse waves can propagate
Ay Gt
@ both in a gas and a metal
T51% ST 41p A0 AnEy 491fEe 179 e
@ in a gas not in a metal

TSeT WICS AAIfES 29 AiE, 4Tga Ns (1aid

© neither in a gas nor in a metal

1915 W1 4Tpd WO wIrEs #REE ' (R

@ not in a gas but in a metal

T5Te NICET HA1iEe 2'F AIANT 69 41pd Wi i1 |



L.

CHEMISTRY

At 300 K, 28g N, and 64g O, gases are mixed. The value of po :py, is
(p represents partial pressure)

300 K ®wsto 28g N, @ie 64g O, ofw fiffic a1 @11 po, : py, T 7F 7 (p &®

ST BT )
@ 53 3:2
@ 1:2 @ 2:1

At 298 K, the degree of dissociation of 10°M methanoic acid solution is
(Ka = 2.1x107¢)

298 K Swwrs, 107 M i wits see fratem aal 27 (Ka = 2.1x 107)
@ o0.21 ® o0.46
© o0.046 © o0.021

Which of the following acid will have the maximum value of acid dissociation
constant at 298 K?

298 K Tmwrs, ooe gl @At ufbcs smdieas saeg v S1ie?

@ ethanoic acid @ methanoic acid
WA afts firafie afte

© 2-chloroethanoic acid @ benzoic acid
2.7 AT ufts AuET afte

The correct order of basicity is

BIAP ©IFOE T% FHOT T

@ Mg(OH), > Ca(OH), > Sr(OH), > Ba (OH),
® Ba(OH), > Sr(OH), > Ca (OH), > Mg (OH),
© ca(0H), > Mg (OH), > Sr(OH), > Ba (OH),
© ca(0H), > Mg (OH), > Ba(OH), > Sr (OH),
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85. Among the following, identify the element that exhibits only negative oxidat:

state
(e QIS ST A (RET ANeToT 508

Cs, Ne,LL F
@ Cs @ Ne
© 1 D F

86. Which of the following is disproportionation?

(a) 2Cu* - Cu’ + Cu®
(b) 3Cl, +60H" - ClO; +5Cl" +3H,0

[C] 2 HES +* EDE — EHE'D =+ 35

@ Na+ %m2 > NaCl

@ (@ ® (a), 0
© (), © O (a), ®), ©

87. What weight of copper will be deposited by passing 2 Faradays of electric
through a cuprie salt? (Atomic wt. of Cu = 63.5)

RdfiE srEdd NI 2-Ans Rge siftTe SRt s @t 3R AR 13- (3
Aramaes &9 =63.5)

@ 20¢ ® 3175¢g
© 635¢ ' O 127.0¢



T GFT @G a=b = c TF a = f = 90° TF y = 120° "Sis @O 77

@ orthorhombic @ cubie
ERiCIEE qAsE

@ rhombohedral @ hexagonal
993G [ loM e

According to VSEPR theory, the structure of IF, is

VSEPR 97 wts IF, 3569 7'3

@ T-shaped ® Square pyramidal
T-o1refis 3 Pt

© Trigonal bipyramidal © Pentagonal bipyramidal
fagditn RPafid AR f-Pafidly

The correct increasing order of ionic radius is

AT AT T GY PN (508
@ Li* < A1** < Mg** < K* @ Li* < Mg®* < K* < Al*
© Li* <Mg* <AI* <K* @ Li* <A* <K* < Mg?
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91.

92.

93.

An organic compound A on treatment with aqueous NH, and heating forn
compound B, which on heating with Br, and KOH forms a compound C o
molecular formula C4H;N. The compound A is

Ut & Gt A 1 So@ NH, (=@l 59)-3 &75e il 34 B Gesig oita | B-@ 59 Br
wit® KOH -3 &+¥s C Sera o 719 wifas 72tab targ, CoH,N | diisr A 2xrw-

@ Benzoic acid B Benzonitrile
@' e wfte [SELElen

@ Benzamide @ Toluene
TG il

In the following sequence of reactions, X is

X BrgH0 v NaNOJHG 2 i S 1, 3, 6-Tribromobenzene
ETOH

wea AfFmenfie X -2's-
X —Bo/H0 .y NaNOJHCl .5 JBoiling ,, 3 5w @afi

ETOH
@ Phenol ® 2, 4, E-Trihrumnphennl-
o 2, 4, 6-GRA"Y" e
© Benzoic acid © Aniline
e aftg affeR

The sequence in which the & -aminoacids are linked to one another in a proteir
molecule is called its

#foTe o -afim afts e 9B #5te ST IR0 T0e JegE (5 YN T1F (@[T F-

@ Primary structure @ Secondary structure
A o1 TETESIN 55T
@ Tertiary structure @ Quaternary structure

oifegafa sisa (S aArE 159



BEE (S0 GBI AYelelE (FEe 95 7

@ Isobars are the atoms with same mass number but different atomic number

HAGIICA1T CIACTIE AN T ©F TULT ATF (6 01 TFUET @01 5 |

@ Isobars are the atoms with different mass number but same atomic number

ANGIAAE CTAEE “491Y 1T TIFHIT @S 5y *@u1 FUIS G 57|
© Isobars have equal number of protons, neutrons and electrons
AYSINEET N A2YF o', WG wre BT A
@ Isobars have equal number of protons and electrons

NS4 FARYTE o457 1% 3= A0S |

5. Which of the following has equal number of odd electrons?

T (FADTE QIR YA e g ?
@ Mn?®*, Fe®* @ Mn2*, Fe®
© mi*, or* ® cr*, Fe*t
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96. The number of unpaired electron in [Co (CN }.:,]3' i8

[Co(CN) '™ © et Sy Sretda wiean T'at
@ 3 ® 4
© o D

2

97. The optically inactive a -amino acid 1s

wiens AT o -ofim’ ofts 5'a

@ Glycine B Alamine
ARfo QEAf

@ Leucine '@ Valine
ferefea refem

98. The oxidation number of Cl in HOCIO,, HOCIO, and HOCIO are respectively,
HOCI10,, HOCIO, =# HOCIO & Cl ¥ ©il=d 341 &

@ +5, +7, +3 @ +7, +5, +1
@ +5, +3, +7 @ +1, 45, +7

99, An example of anionic detergent is
AT SANTE ST OF SHEAT (ale

@ Sodium stearate
7' fsum R

@ Sodium rosinate
5 foam ' fEsm0

@ Cetyltrimethylammonium bromide
wibepaRrEmaer fEm 39S

@ Sodium dodecylbenzene sulphonate
v ey © e iAgee =i



01.

D2.

Bl R B e B R B WAL R T

ATT A9 @uE RJferar 10 ffts 90% s =1 | fafisardre oifs saes w7 3°3-

@ 0.2303 min-! ® 2.303 min
0.2303 firfa-1 2.303 ffyE-
© 0.02303 min-! O 22.30 min-!
0.02303 AIf-1 22.30 fifai-1

A reaction X —» Y follows 2% order Kinetics, doubling the concentration of
X will increase the rate of formation of Y by a factor of

Sty wwa bt RfF X - Y 9 X - 3 siper 509 3fawer Y Seotw cyere 39 2°a-

@ 2 ® -
© 4 @%

The geometry of the interhalogen compound BrF, is

s te (st BrE, 3 o 1'3-

@ Trigonal planar @ Tetrahedral
faraitr ffire sowetta Lo Eac

@ Square planar @ Trigonal bipyramidal
ERIEE i farTin RfrE f-Prafd
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103. In the following reaction, the compounds A and B are

wera fafirats A =@ B dlsiia™ (0%,
@ cpa KMnO
AlCL, oH"~
A B
@ Toluene Phenol
5T e
® Chlorobenzene Benzoic acid
FIEARA @R  fts
@ Chlorobenzene Phenol
FTEATA e
D Toluene Benzoic acid
DeEA e afte

104. The correct order of reactivity towards nucleophile is
fsfr e ofs wfrger o Eu! (9%

@ C,H,COCH, < CH,COCH; < CH,CHO < HCHO
® c,H,COCH, <CH,CHO < HCHO < CH,COCHj
© HCHO < CH,CHO < CH,COCH;, < C4H,COCH,

® CH,COCH, < CH,CHO < C4H;COCH, < HCHO



06.

).

catalyst gives

UAHIEG SEbed Goifafse 1, 3- REHeRT e ke ARa"T Igrdisas g Seom

-

@ Buna-S
{71

© Nylon-6
A1RFH-6

Ofloxacin 1s a/an
o WA e
A Bactericidal antibiotic
weEfesiRtea oo fos
© Antimalarial
et dfistardt

® Buna-N

@ Teflon

(B) Bacteriostatic antibiotic

wofRer s uftaafs

@ Analgesic
EECIRED

In a chemical reaction, 3 atoms of S are required per 2 atoms of Al, How much
gram of Al will be required per gram of S?

9Bt IPTTETAE RIS ofs 3 o1y S 7 21 2 e Al 3 srerrem = | o#fs 9 S 7 a1 B

S Al 7 ATHRSH 397

@ 0.56 g
© 27.0¢

JE-2022

® 1.69 g
® o0.06¢g
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108. For the ozone molecule, the atom numbered as 3 will have formal charge

109.

110.

G 3 AU Toiee a1 WS Aangd ST+ S (2s-

L1
0

2[@/’// \-.i’i-g

@ o ® +1

© - D +2

Three of the following species have identical bond orders. The species that h:

different bond order is

were i disrates 3 O araf g ued | arsfa g1a @St cgan AN (-

N,, NO*, CO, 0%
@ N, ® nNo*
© co © o

The pK, of acetic acid and pK, of ammonium hydroxide are 4.76 ar

4.66 respectively. The pH of ammonium acetate solution will be

asfiT «fsss pK, 4.76 wi® v fum TG #ReT pK, 4.66 27, avfamy afted
pH 3'3-

@ 7.005 ® 0.05
© 17.05 O 0.005



dlA) _ d[B] _ dc] _
_”_'E:__kl[A] ?—fﬁg[ﬂm] = = ky[A]

then,

2A ——— 4B + C fafeanoma ana, afy
dlA] d[B] diC]
A4 e 2Bl A )

i,
@31'21=k3 ® klzzk;]
© 2k, =k, O & = 3k,

12. The value of rate constant for a reaction A is twice of reaction B at the same

temperature. The difference in their energy of activation [Ef - EE) is

a1 A Rferar sifseess 7 e Swele o «bt B Rfsas 109, 35 stea 1T o
(EA - EB) 72

@) RTIn2 B -2.303RT

© -RTI2 ® o

13. Gold (atomic radius = 144 pm) crystallizes in a fs unit cell. The edge length of
the unit cell is

1'7E (AR TPIE= 144 pm) . 05T w0 58 @ | 9T @ 4 WAl T |
@ 305 pm ® 407 pm

© 203 pm © 610 pm
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114. In the following equation, the values of x and y are respectively,

xCl; + 60H™ - CIO; + yCl” + 3H,0

Bete il FFAT6 x TF y 709 TT TW

xCl, + 60H" = ClO; + yCl™ + 3H,0

@ 4,2 ® 3,5
© 5,3 D 2.4

115. The bond order of O3, O3, O, and Dg' are respectively,
03, 03, 0, &% 03" 7 I At ww

@ 25,20,1.5,1.0 ® 1.0,15,20,25

© 25,1.5,20,1.0 @ 1.0,25,1.5,20

116. Which of the following ions in aqueous solution is colourless?

BETE (A0 Gelly ST W 337817

@ T ® mi+
@ Co®* @ Cu™



- oo R Sy wieno (-

@ :ca, ® cHcl,

© c¢Ha, ® ca,
8, The hybridination of carbon in CH, is

EHS -® BHA9 HePa '9-

@ sp ® sp?

© «* D s«

9. The product C in the following sequence of reaction is

s fifisgtenfas C -tams-

CEHHNHE NaNQ,/HCI » A CuBr B CH,Br 5
280K HREr Na/Dry ether

@ @/CHEBr ® (Bé/ﬂr
© @/GI{BI'E @ @,CHE

0. Lucas reagent is
e[oied [P tae-
@ 7Zn-dust and H,0 ® ZnBr, and HBr

© Anhyd. ZnCl, and Conc.HCI O Zn(Hg) and Conc.HCI
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