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PART - A
MATHEMATICS

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

simplification is

(x + )% + (x - )" Reis >Tqe1 FF Pivo IB 7 AT
@ 50 51

© 202 ® 100

a—-x c b
Ifa+b+c=0,thenarootof| ¢ b-x a |=01s
b a c¢c—x
a-—-x c b
TMa+b+c=0,@fST| ¢ b-x a |=0°_RFER
a c-x

@ o 1
©a"2+b|2+c2 @ 3

Ifina AABC,cos A + 2cos B+ cosC = 2, then a,b,c are in
Tfit @Bt AABC I31T cos A +2cos B+cosC =2 3J, (o6l a,b,c AfF7

@ AP G.P.

A8 estfows A R3S 2sifow ANFT
© H.P. @ Not in any progression
79 2dsifow e At asifes IS

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

cot™ 21 + cot 118 + cot™ (- 8) ITA R

@ 0 cot™ 26
© - o



\ zJ
[2;3] ¥ % 3 THT RRE Joq $aT STie e
@ r® +4rcosf =5 r? +4rsin@ =5

© r? —4rsin6 =5 @ r? —4rcos@ =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

T @IAT Soiged A Srwq 75, o orFd s K @9 =7, (O SAJSE Se@FHeT N

)

K2 -1 K2 -1
® E-1 :

K

1 Y
© ® A-x

) —
K

sin |x |

lim is equal to
x—0 x

. sin|x
Iim —~|—' IO 7’Y
x—=>0 x

@ 1 ® o

| ’ 0
© positive infinity @ does not exist
AT ST 3] AT ST
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10.

11.

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

5 1o & fAff8 5] WwiT o] A5, TS W@ N I 2, 4, 6, 8 93 BIHGT I T AP ] AW W

@ 60 | 240
© 480 DO 625

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

A 9 n@WR aew s, 16 S A 1, o A? =
@ n3A n?A
© a O 1,

Let @, and b, be the intercepts cutoff from the positive directions of x and

axis respectively and a, + b = = (3 ++3 r, ne N.Then a, =

T T @, JF b, x TF y ¥ e el WEW ®r G G

an+bnﬁ=(3+~/§)n,neN ©@ a, =

J3 g3
o) v k-]

© (3+~/§)n;(3—~/§r @ J3

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

A = {a,b,c,d, e, f} T Qb Top] 2fS Tfias ©IE AT 2671 QAR fALT6T F1 G157 20T
oBws fofT afet AT TWIfTeT 29

57 21
®a ﬁ

7 | 15
! ©

32



U ~ = [

{[sinx]—
@ n 2n
© -2n ® o

2nw

%sinx }dx ERIGEX]

3. The area of the region described by A = {(x, y)| x>+ y? <1l and y2 <1- x} is

A= {(x, y)l 2+yi<lone y2 <1- x} 9 S[CO1ET CFad Bifer 27

E .2 | £ 4
23 ® 2 3
T 2 T 2
78 s

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

AW a,b,c O et FIFE WIST 5794 W a = 8bWNF ¢ = ~Tb | 6@ a F ¢ T ST
I A 'Y

@fr 0
C ©3

oOIf z—E = 2, then the greatest value of |z| is
Z
i |z - L = 2, (OIS | z| =7 5IfFS WIF 37
-1
@ 7l 7 =1
© 7 0
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16. The solution set of the equation

oo e S 3 5
(o 3d e I oo
® {4 3
© w2 ® {sg}

x

17. 1% _ B, +Bx+Byx®+--+B,x" + then thevalue of B, - B, ; is

1-x
aft —&— = By + Bx + Byx* + -+ B, x" + -+, ®® B, - B, ; ITF X
1
@ 1 -
n
1 g
E @ n+1l

18. If A is 4 x 4 matrix, which is non-singular and A AT = ATA and B= AT A”
then B BY isequal to
afi A @F 4 x 4 ciees @, i o-asaw e A AT = ATAesits B= A" AT ot

BBT aw x|
@ I+BI |
© B | © B



T x” = 4y I @GRy o QB & (1, 2) STt s AT
@ (0,0 -2 1)
© @ DO @ -1

). jcosx + x sin x d
% (x + cos x)

@ log|x (x + cosx)| + C log(——x—]+C
X +COS X

© log x (x + cosx) + C @ log +C
X + COS X

: ( | 1 1)
lim + +ot— | =
nso\n+1 n+2 2n

@ log 2 —log 2
© o DO /2
The shortest distance between the lines = ; L = ;, : . ; = and

xX—-2 _ y=—4 2-5§ s

3 4 5
x-1 y-2 2-3 x-2 y-4 2z-5
= = F = = (41 FOIeTF WIS T
5 2 3 2 4 E TG TS FrToN 799 27
@ 1/6 176
© 1/43 DO 1/3
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tan (7}: [x — ED
23. The function f(x)= 2

= . where [x] denotes the greate
2+ [x]

integer < x, 1s

fx)= - Ei[;;zg]) o, 9% [x] @ I ST A < x, YO

@ continuous for all values of x

SfAteg x < AP NHF @

discontinuous at x = %

ngﬁw,mﬁfﬁzﬂm

© not differentiable for same values of x
x I Fopuiae IR SRFEA 727
® discontinuous at x = -2

x = -2 e, skt 723

If y = |sin x|, then the value of L Sl Y
dx 6

24.

i y = |sin x|, @® x = :éi [Ce —;% INTTI

@ ?-T%(Glogz- 375) 2%(610g2+«/§7r)

-y

© 2—66—(610g2+\/§7:) @ ]



is

Yy=a ITFE y=b,TFIF x = f(y) IF x = g(y) @ ISI CFaq Fife1 27

@ Tlf(y)—g(y)de [1£(2)- ()| dx

© Tf(y) dy ) Tg(y) dy

Let & and b be two non-collinear unit vectors makes an angle @ between them

—_ = -~ . . e =
and x = dcost + bsint, then the maximum value of | x| is

@[ XA 4 OF b PWEIN GFF A A PEed WSE @ 60, o

—3 ~
X =dcost+bsint, T I:?l ERIGILRICET)

@ vz msg
© ﬁcosg @ 2COS£
2 2

a’+1 ab ac

ab b +1 be |=

ac eb % +1
@ 1+8%+c2 ot.2+l’:v2+c2
© 1+a%+0? D 1+a®+b%+¢
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28.

29.

30.

31.

The least value of a for which the roots of the equation x* — 2x —log, a =0 a

real 1s

a o1 f& w1 wag I w1 1% - 2x - log, @ = 09 BT 7 AfHT

@ 4

If 2x1/% + 2x71/3 = 5, then x =

afit 213 + 2718 = 5, cofeat x =5

@ lor-1

© 801'l

8

. 12 22 32

The sum of the SerleSE-F—STJFEJF
12 22 32
4 .. TN e
20 3 4
@ e
© e+1

47
The value of ( 1 ] + Zs

()52, (7] v
® ()

© ()

4

© ®

SN N

20rl
1
@ 401'2

[523“‘ JJ is equal to



AT < " 2 .| T .| L . on
sin| — sin L-—~J sin L—J
n n n

18

sin| —

1 ,
n > 3 I 5 s orie 5] iF @ ‘(”)_ 2ﬁ)+ : [37:] T
Sin Sin

N
=

n

@ s ® 6
© s © 7

). Let ABC be a triangle such that LACB=% and let a,b and ¢ denote the

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

which a =x2+x+1,b=x>-1and c=2x+11is
wax'sr, ABC fags® zACB:-’Gitsnas a,b ¢ @EW A,B,C @R Foifie 28 (G

TR | (o x I AR a=x>+x+1, b=x"-1WF c=2x+1 77

@ —(2+«/§) 1++3
© 2+4/3 @ 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

49T a,b,c JF d SF ] W, I dax +2ay +c=0 IF Sbx +2by+d =0 @&
TS0 a1 Fre! vpd T T T 52 SPFI A0 STWIT ({90 S[AFI6 3, (003

@ 2bc -3ad =0 9bc + 3ad = 0

© 2ad-3bc=0 O 3be +2ad =0

EE-2022 (12) D



35.

36.

317.

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:
1s '

QBT 2 WaE fdiEes, To oferEis 0 a1 1, o bt Jdfims mfaseid fdivd 331 27 | (B¢
fefraea A 175 &9 Seifder 27

® 5

®

g
16

©

© 5

P
8

Let x is a positive real number. Then minimum value
3 2
1.
(1+x+—1-] +(1+x+u1—) +(1+x+——] 18
X % i

1)’ 1)? 1
41 7S x WOT 4TS I/I ] W OB |1+x+—| +|1+x+— +1+x+;
X X

g W9 27
@ 9 ® o

© 39 O 27

3 ’ cos 3x dy .
If y=sint,[1- , then — 1s
# cos® x dx

cos 3x dy

it y = sin [l - —— @@ —- IV
cos” x dx
3 2
sec X @ sec X
cos y cosy
secx ‘\/58802 X

cos y cosy



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

@A, flx) 9F 739 SEeHT wed T f(x) = —f(x) WE f(x) = g(x),
hx) = {fx)} + {g(x)}* 15/ A (5) = 11, & A(10) IWAZ'T

@ 22 ® 11
© o O 1

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

I x = -1 9F x =2, f(x) = alog|x|+ fx* +x ITW Y W, (©©

® a--6p-= a=-6p="1
©a=2,ﬁ=%1 @ a=2,ﬁ=%
j {%g(l—zg%}z dx is equal to
I{———ﬂogx_l) }2 dx INFRT
1+ (log x)°
Togor 1 C e
x2x+1+c @ 6c,gl(j,3_2x__,__1+c
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PART - B
PHYSICS

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

represented as

YT 1 -STFE et SeiSe GEIdt BT e IS 2SI BaLsIS AFT TN W

@ A sin wt A sin wt coswt

© Asin(wt - kx) O Asin (wt + kx)

42. 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

Wﬁmﬁmaﬁm@wemmmﬂemmmﬁﬁAWB“m

apfes ova E, 91§ Ep X'

)

®EA<EB EA>EB
©EA=EB ® EAZEB



quantities, find the dimension of force

I 977 p, MHFHT TIT g T FAAIT v AN 1P 2T (o03 IR Wit i 27
@ [p?g*v*] lpg*v=]
© Loa g2 V~2] ® [pz g th]

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

I QO ToF TS SITFoT FaT 020 | A TS SOosl FR0eT 57 (@Ioiet (@74 Bag oo

Y WIS IFIF SIS @ -5T0F 0T g

E-2022 (16) D



45.

46.

47.

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

between the input signal voltage and output signal will be

BT ST it STesio AT ARRYE IS AFoIa et F 4T (R | (O 3790 &

ST BIST9[0 TFeT WIS it A1 53 |

@271’
©3

® ®&

L
4

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

increased by

Hﬁw,wwwmwmﬁnqﬂ, (O AT 9Fd I T

@ 2 times _ 4 times

239 4 39
© 6 times @ no change
6 39 _ Iha 92T

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

semicircular path of radius 1.0 m. Its average velocity 1s
G5 TR, 9F (ETE 1.0 m TGS THISHE AT A g3 o1 B et sifs sfat
FAICOIT STGRST &I

@) 1ms™ 2ms™’
© 3ms™ O 4ms™



density 8 x 103 kg/m3 about the axis of the cylinder

1.5 m (a5, 0.05 m I5P7%a ST1F 8 x 108 kg/m? 9997 T UBIE FOICHT S% WICHCS 76

F T fFefg a1 |
@ 0.1025 kg m? 0.1175 kg m?
© 0.1235 kg m? O 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?

N Twers g 77T 80 km sreix ¥f¥ @i te T 7 |

@ 20km 30 km
© 40 km DO 50km

A rain cirop 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 FTWI AT AT QB 1 m/s. 81T W@OICT 1Y A NS Seeet o7 AAfeg |
IS Srmet xez 18 x 107° ﬂﬂiﬁl@ﬁtﬁ?ﬂaﬂae%mwmwim

@ 2.32x10° dyne 1.55 x 10~ dyne

© 2.63 x1072 dyne @ 1.01 x 1072 dyne

£-2022 (18) D



51. Three radioactive substances reduce to 12.5%, 6.256% and 3.125% of their origir

amounts after 5 years. The half lives of the substances are in the ratio

fofafay comfga “myf 5 IvaT e o s T ARWET 12.5%, 6.25% i 3.12:
a1 3197 #1137 | s fofafies s -Sika siee sgite 7'

@4:2:1 2:42:1
L 1.
©1:2:4 @ §—4~

1
5

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

Oefe (@AY I @31 UV-5e77 Soge ?

@ Lyman Balmer
RO | IR

© Brackett @ Paschen

W&o AHA

53. 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 t}

three spheres about axes passing through their centres are I;,I, and I;, then

M B IF [EIHT fSA0T oifeies a9 G@ERIRE p, (r) = &9, p,(r) =k
p,(r) = kr? | affi @uivE WSwE AT 7 @[ Sees ¢fies ST Soamss 1

eI 1), I, IF I; }F, (OB
@11, 1, | L < 1< Iy

(& 10 4% XN ® L-L-1



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

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

QT @ A © RGSH (5% ©913 IUT (07 TS 35 i 1@ B, T1T FTeF A T 739, Bf6
ST ©34 SIRACSH (5% B3 94T (207 | {raifyy S(qF 51T I5ER (@19 ST et 297

@ 1:1 il
© 41 O s:1

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

2

tension 25 N, cross sectional area 1072 cm? and density of the material of

wire = 10* kg/m?

s = 20 cm, B9 = 25 N, 2807 317 1072 cm? G1F TR “mif{es 999 = 10* kg/m?®
fS 277’ fities aNfers 79 Fea1es T 29 |

@ 75Hz 100 Hz
© 125Hz 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 FIARFT QGIT JIead QUi 2’7’ WUR ©[RT Gt QT Iesidt (g | afk
®'7 0T 70T OFF 0 2% 27T W (O (3301 (bR 391 IR afsrmees ?

@ 1 ® 2
© 3 O 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 is

qar’al N Of (@149 AToWE @16a 09 R | I @IEs2br sTsida 19 T (J1E 0106 ©

ST WAT ST W 289 W, N I X'T

@) 289 145

© 17 D None of (A), (B), (C)

(A), (B), (C) T @bIa 5oy 728

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

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

m  SaRfE, g sy, V, fedend a1l 91iie Bt sferw1g de-Broglie SagsiCase

11 AV foarerE aiel G@ifis 2m ©e 2q SINAYE W «Of I de-Bre

©IBICATT Wi % 2, V IV T

@%‘L 2V,

© Vo @ 8V0



oeiq RAMPIGIT IR A SNe B R9@ Tists stigens @R W19 5oy 39 |

30
NAAAY
3Q  3Q
o—— — 0
A 30 3Q B
AN
3Q

@ 0.50 10
© 150 @ 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 88A current, calculate the efficiency of
the transformer :

QBT FABIF, 220 V Rreqs 10 V te7 3157 $3aca I39319 341 00z | T Afis 389 5A #4138
IF (NT ISANE 2A71E TAF N IS 88 A 2717 357 I, (OB FABIBER ST 17
FT |

@ 65% 0% g
© 75% O s0%

Photoelectric emission from a metal begins at a frequency of 6 x 10'4 Hz. The

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

CRICAT QfI AT o177 WCeT Rpse Fofir w1es = 6 x 10' Hz ' | fsfir et Seeraicares
7 SR=2ATteT JfF7teT 3.3 V waas Rredq d@rsH R | Aifes Rfsaas saesionas g 53 |

@ 214 nm 290 nm
© 320 8m O 380 nm
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62

63.

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

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

go- The acceleration due to gravity at a depth of “h” will be

SRS T b, THOTE THIFFNT GIIT T (h << R) ARJAES MHicATT 9e° 7 g

98% csiiat si’e | ARDT #IqT b TSI NLTFHIT GI9F TF BT

@ 98% of g, 99% of g,

© 49% of g, @ 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 enclos

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

R i BT (s1ERT 10T NS #A1a 0% Al GRgfod S d WiF L (] Qb7 9799
XICSTE o117 $8 G (AsRoss ST 1Ae S | A (SI1eTs i1 T JUAIGIC STeifQuterr o

T FE, ©AF (P! I7T=91P oy ?

@ 2R=L 47R? = 612

© %,ZRs - © None of &), (B), (O

(A), (B), (C) T 9BI8 365 727



Gele (4331 @® S hIfbRT 115 27

| 12V
{1
100 Q 200 Q
MV VMWV
©

200 Q

@ sv ® 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 x10™* T))

2m Rwer qure SRRk 5A Rige 4l x| 3t e Sea-wisdea wiar =,
ARIT  GREIW  (FAT TR TAIT @ WA SAS  A4¥E I T
(Pt &z B, = 0.4x107 T)

@ 2x10“N 4x1074N

© 6x10™* N @ Zero
T
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" 66. Let the percentage error in the measurement of three quantities A, = F

67.

68.

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?

fsfabrafr A, = BC, A, = B/ C S1F A, = B2C T (STANIAT o341 el AR @

Ay, Ay TF Ay T B o1F C 90T (ST 7 #1371 (olfss 31T | fere @ =! s ©
@ A, >4, > A, Ay = Ay

© A, =4;<4s D A =4, =4,

Which of the following quantities are quantized in quantum mechanics?

FIFITIT IS B (@ A@R0! I (FITIPIeT T 77

@ Energy Angular Momentum
e ifas mﬁﬁ

© Both (A) and (B) D Neither (A) nor (B)
(A) == (B) g (A) wiF (B) Qb 927 |

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

achieved by combining N identical springs is

N ofe] Sifiaet Pte Tsia SR AR ST HRSEFTe i J17T AITFIET HAFATS X

@N:l szl

©\/ﬁ:1_ ® s |



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

F = 40N #if3qEs Obr a7 m = 2kg ©39 Q01 I8 h = 2m Twreics oIy [z | 8o

SH FT FIE T'T

@ _—40J 60J
© s04J O -604

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

tangential acceleration at ¢ = 1s is

2.0cm J[PIZT IBIFIF 2R BT 9T v = 4t Tfow 96 dE@I ¢ = 1s SWTS IR

=R GIFT R’F

@ 6 cms™2 2.5 cms™2
© 3cms™ @ 4 cms™?

A particle of mass 1 kg is kept on the surface of a uniform sphere of mass 20 kg

and radius 100 cm. The work done in taking the particle away from the sphere is

1 kg ©93 g 37 20 kg ©F WF 100 cm [PMES GG (SIETT 2BS I 0207 | FACOT
CTAPOIT 21T HGI1R, 30T Figersiar @ a1 33

@ -1.334x107° kg 3.114J

© 1.334x10°J ® -3114 Jkg
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dte

73.

74.

The ratio of amplitudes of electric and magnetic fields i.e. s is equal to

0

- E
RI5e o117 prFrsas [RSRT TS, TR ?O ARE(S
0

@ N Ko € __\/,ul=e

© Ho So @ 1

Ho So

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

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

mirror at

QAT TG RITACET o755 I8 P19 é—@awﬁﬁamﬁﬁmﬁmmquw

30 cm 3T, WA TS Afsfm o7 7'

@ 12 cm behind 10 cm infront
12cm fPAREice 10 cm YIS

© 20 cm behind _ @ 20 cm infront
20 cm fPrezrcet 20 cm LS

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

will be

ﬂﬁmﬁa@wmcﬁm% I SOHY 27 168 sec TG, 3T SLSLT I X'

@ 2 sec 108 sec
© 256 sec @ 56 sec



LIINLNIO errt) 3 LRIK919 1\O19L] DIEPd] (LR

@ generation, separation and collection
T, AABITIT ST 7254

rectification, separation and collection

FeIT, AYBIFIT B 25T

© generation, amplification and rectification

Tesime, AT o sefie

@ collection, rectification and amplification

SeaiR, Fefria i sffaqdq

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

SIS (AF9F JIE QTDAT GGIAT HIFIE 3’ A0 Sifs FNS
24 31

® 5 B

© D) %

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 (¢) = ma, cos (wt),

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

‘m’ ©IT GO FOTE £t =0 T PSR A x = 0, TIVTE GF TR AT
ARSI F (¢) = ma, cos (wt) T doRe GFulfaTsin 5ifs 3@ | o a, oF w ot

FTF | t = 2 ¥ FRIBIEI 56 @9 37

w
@ Zero i
w
ey
© 2a, @ - 2a,
7w T

tE-2022 (28) D



8.

79.

30.

The maximum amount of work that a Carnot engine can perform per kilocalo
of heat input if it absorbs heat at 427°C and releases heat at 177°C is

#IfS fFeTiFetiee bt ST SFEHE A1 TS FRI 2T TR 3 427°C TV S - CIET <
HiF 177°C SV IS(H I | O3 FIUF “fawT '

@ 2.39kJ 6.66 kJ
© 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

Tf% Biot A AT (G T SRS QBT (5177 51T I5f JoT @9 719 0°C SPTIF G2 7147 &
=, (13 SWor '

@A) —273°Cor 0K _273 K or — 546°C

© -204.25°C or 68.25 K O 100K or—173°C

Transverse waves can propagate

Gk Re ACERD]

@ both in a gas and a metal
IR % 4T 0T Nicsiin 931fRe 2'T A

in a gas not in a metal

IR WICST 21® 2°7 ATE, 4d NS (IR

© neither in a gas nor in a metal

IR Si 41T WDIF TSs A1RS 2'T (RIS

@ not in a gas but in a metal

757 NICSih 291G 3'F (IR 58 4Toa Mesti A1 |



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 &%5316 28g Ny o1& 64g O, 1% fiffs #a1 a1 po, : py, 99 27 (p 2=
s Bi9T)

@ 2:3 | 3:3
© 1:2 D© 2:1

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

298 K Sxvsto, 107 M Ramfie aibe gwe farsw wrat 27 (Ka = 2.1x107)
@ o021 0.46
© 0.046 D o0.021

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

298 K Tm616, Bore Wt (F190T Witos Sigdtedd $339 I JA8e?

@ ethanoic acid methanoic acid
ERICIGE RG] AR  fts

© 2-chloroethanoic acid @ benzoic acid
2-3'RAARS Wfts ERE afts

The correct order of basicity is

I SOl 3% FHOT e

@ Mg (0H), > 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),

E-2022 (30) D



85.

86.

87.

Among the following, identify the element that exhibits only negative oxidat:
state

Qe TS SR AT (3T AT (ReR
Cs,Ne, I, F

@Cs Ne_
© 1 ® r

Which of the following is disproportionation?

Seto ol @10t srreasact fear?
(@) 2Cu* - Cu® + Cu*
() 3Cl, +60H — ClO; +5Cl™ +3H,0

¢ 2H,S+80, - 2H,0 + 3S

(d Na+ %012 > NaCl

@ (2 (a), ()
© @, 0 D @, 0)©

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

FORIT TR NI 2-(FaIT s bifeTe FeeT Sl @l 37919 Afm 2'39- (377
ST ©F = 63.5)

@ 20¢ 3.175 g
© 635¢ ‘ O 1270¢g



GBI 9T @G a =b # ¢ TF a = f = 90° T y = 120° “H06F OO 2T

@ orthorhombic cubic
CRIEIES TSI

© rhombohedral : @ hexagonal
FFRGA : RH T

According to VSEPR theory, the structure of IF; is

VSEPR ©%% wts IF, 3567 '3

@ T-shaped Square pyramidal
TS 3y Prarfisir

© Trigonal bipyramidal @ Pentagonal bipyramidal
fapSiy fafafidr ABTHARFIE fa- Py

The correct increasing order of ionic radius is

IR B 7 ST (307
@ Li* < A% < Mg? <K* Li* < Mg?* < K* < Al%*
© Li* < Mg® < AI* < K* @ Li* < A1** < K* < Mg?

]

-2022 (32)



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 C,;H;N. The compound A is

Qbf (s @5f A @ $og NH, (S &1)-3 aists fifeat ¥ B Sesim w3 | B-@ $o¢ Br
e KOH -3 $4f*3s C SeoiF 3 T19 197 570 (2t CoH,N | Qs A t2eg-

@ Benzoic acid Benzonitrile
@R «ftg R AGIRE

© Benzamide @ Toluene
SRRIRIEN ERESt

In the following sequence of reactions, X is

X __ Br/H0 v _ NaNOyHCI .,  Boiling
ETOH

> 1, 3, 5-Tribromobenzene

ox IfFgeae X -3°3-
X Bry/H,0 s Y NaNOy/HCI N/ Boiling s 1,8 5-ﬁﬁ‘2§r}" mm

ETOH
@ Phenol . 2, 4, 6-Tribromophenol |
feq7et 2, 4, 6-§i3@’ %’ et
© Benzoic acid @ Aniline
RS «aftg «f3ferq

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

a4ffTe o -afi ’ Wfbg @IT WBF #156 SAT R @6 HY@ (3 IS IF (@[T -

@ Primary structure Secondary structure
AR 5107 RIS 5T
© Tertiary structure @ Quaternary structure

Cifnfy sto RO T 157



©q (PIF0T Bie THeNIT CFaw® 3% ?

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

SIGISIRIT CIEEIT TG TIT ©F @RS AT [$F I FHIE ([Tl 27 |

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

SGINEIT CIAEIT ST T SIFHILP (@il {57 ] FHETF Q0P =7 |

© Isobars have equal number of protons, neutrons and electrons

STGIRIEIST 79 A7 2470, [HCGH 3N 3ras’ v |

@ Isobars have equal number of protons and electrons

SNGIRIQIIT AT &0 i< 3e1a’d A |

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

1Y (PIAUTS QTPITRATE SIY 3CeT8d OICR ?

@ Mn3+, FeS+ Mn2+, FeS+

© Ti3+, Cr3+ @ Cr3+, Fea+

'EE-2022 (34) D



96.

917.

98.

99.

The number of unpaired electron in [Co (CN), [~ is
[Co(CN), >~ & vt Efgﬁl;r?caéﬂz SRS e
® 3
© o

S

© @

The optically inactive « -amino acid 1s
oS [AET o -9 afts e

@ Glycine Alamine

atafoa =
© Leucine ® Valine
feTSfioa tefeq

The oxidation number of Cl in HOCIO,, HOCIO,; and HOCIO are respectively,
HOCIO0,, HOCIO, s HOCIO © Cl 3 ST A% @
@ +5,+7,+3 +7, +5, +1

© +5,+3, +7 D +1, +5, +7

An example of anionic detergent is

QAN TTSFT 9F SHIRIT (3R

@ Sodium stearate
v’ oz fBaEs

Sodium rosinate

v oz 7Rt

G UEE RIEG L MO CIN RN EN)

© Cetyltrimethylammonium bromide
® Sodium dodecylbenzene sulphonate

7 foaty © (G ARARARIAH @0



01.

02.

VidA's 4 wlAvUVAVLL A

9B 23w T ffEwr 10 s 90% =i =7 | RifFansa sifs gaws wiT 2°3-

@ 0.2303 min-! 2.303 min-!
0.2303 fify-1 2.303 ffis-1
© 0.02303 min-! O 22.30 min-!
0.02303 fifB-1 22.30 fifiz-1

A reaction X —» Y follows 2nd order Kinetics, doubling the concentration of

X will increase the rate of formation of Y by a factor of

St @wg @b f{ifFar X —» Y 7 X - 9 5ol a9 &t Y $eom @are 39 3°3-

@ 2 -

i
2

© 1 O 1

4

The geometry of the interhalogen compound BrF, is

$TReT’ TS (st BrF, 3 o1as 3°3-

@ Trigbnal planar Tetrahedral
el RfTE oy ST

© Square planar @ Trigonal bipyramidal
TR oA facedir /e fa-Prafrda
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103.

104.

In the following reaction, the compounds A and B are

oo fafage A oitF B SR (0%

@ CHaCl KI\)InO4
d A
AlCL, OH™

A B
@ Toluene Phenol
Bef3q et
Chlorobenzene Beﬁzoic acid
I RARA e afte
© Chlorobenzene Phenol
TR peer
@ Toluene Benzoic acid
TGES] @i afte

The correct order of reactivity towards nucleophile 1s

eSS TiRes #ifs foTelr ©F FHOT (R

@ C H,COCH, < CH;COCH, < CH,CHO < HCHO
C,H,COCH, <CH,CHO < HCHO < CH;COCH,4
© HCHO < CH,CHO < CH,COCH; < C4H;COCH,4

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



06.

)7.

catalyst gives

CIRPHIZT TI0F9 BARIES 1, 3- REOIORT e GariZer’ 1G5 I2@NFaeF I S

-

@ Buna-S
S

© Nylon-6

q12eTH-6

Ofloxacin is a/an

oz HIfo (2=-

@ Bactericidal antibiotic
(I EETeC RUIR T ki

© Antimalarial

ot ofsead

Buna-N
gA1-N
@ Teflon

Bacteriostatic antibiotic
weefeerEits o vaafts
@ Analgesic
AT

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?

BT IR RfEars #fs 3 s@mg S 731 2 “amg Al 7 s =7 | 4fs o S 7 31 oA

Sy Al F 94031 3’37

@ 0564
© 270g

1E-2022

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

109.

110.

TS 3 e e war Sifftcea srawige S e S (a0z-

1

/6\
2 5 /4 -,6,.3

@ o ® +1
C) -2 O +2

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

different bond order is

ot T GsiEiRT 3 BT IS Fiar Qs | i qrar @eest -t Esiot (Rz-

N,, NO*, CO, 0%"
@ N, NO*
© 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

arsfis aftes pK, 4.76 o aw T 2Ry ARG pK, 4.66 20T, 9 fEm afti

pH 2'3-
@ 17.005 0.05
© 17.05 DO 0.005



dlB] _ d[C] _
ky [A] 5 ky [A] et ky[A]

dlA] _
S

then,

2A ——— 4B + C ff@zeor 3w, I

d[A] d[B] d[C]

— — ) e _— = k A
&,
@ 3k =k, ky, = Ok,
© 2k, =k, D & =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 (E: = Ef) is

abr A fRifiats sifozass 77 s Swote Wi bt B Rfeam 589, Szog sfwm Mheq 1@
(e - E2) %=

@ RTIn2 ~ 2.303RT
© -RTIn2 ® o

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

TS (AU AWPT%= 144 pm) fe. T B6s TR @ | W @ Hifs @ 27 |
@ 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™ — ClO; + yCl™ + 3H,0
BeT6 TRl ARFITS & IS y § WA T T

xCl, + 60H" - ClO; + yCl~ + 3H,0

@ 4,2 3,5
© 5,3 D 2,4

115. The bond order of O}, O3, O, and Oj are respectively,

+ - 2- =
s, 03, O, T® O3~ I I Vi@ @

@ 25,20, 1.5, 1.0 1.0, 1.5, 2.0, 2.5

© 2.5, 1.5, 2.0, 1.0 ® 1.0, 2.5, 1.5, 2.0

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

ST (IO S S T IR 7

@ T i
© Co?* @ Cu?*



@ :ca,

© c¢ua,

@
CHC,

© ®

ccl,

8. The hybridization of carbon in (EZE"H3 18
8H3 -© PR ST 7’7 -

@ sp sp*
© »° ®

spd

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

weq [fegetfas C -am-

CBH5NH2 NaNOszCI 5 A CuBr >B CH3BI‘ 5
280K HBr Na/Dry ether

Br
® @/CﬂzBr @/Br
& @,CHBr2 & @/CH3

0. Lucas reagent is
Toes Reles -
@ Zn-dust and H,0 ZnBr, and HBr

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