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PART - A
MATHEMATICS

The total number of terms in the expansion of (x + y)'® +(x — »)'*° afte
simplification 1s

(x + 9)'° + (x — y)'®° R 7= 317 PI5E 15 o N

@ 50 51

© 202 O 100

a-x ¢ b
Ifa+b+c¢=0,thenarootof| c b-x a |=0is
b a c—x
a-—-x ¢ b
IMa+b+c=0,67| ¢ b-x a |=09ETFEAR
b a c¢c—x

@ o 1
©af2-!-bz+c2 @ 3

Ifina AABC,cos A + 2cos B + cosC = 2, then a,b,c are in
Ifit @Bt AABC F31F cos A +2cos B+cosC =2 =¥, a1 a,b,c N7

@ AP ® a.r.

ise deifes e STeeq Aeifow e
© H.P. @ Not in any progression
g Asifow AfET wiEt gsifee TS

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

cot™ 21 + cot™ 18 + cot™ (- 8) INA I

@ o cot™ 26
© - o=
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@ r® +4rcos@ =5

© r2 —4rsin@ =5

r’ +4rsin@ =5

@ r? —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

afn (1T Soiges A opwg O, TN oree e K @9 =, (o Soqanie S @woR e

2T

N
@ K

1
© 1-}'(-

. sinjx| .
hmﬁ is equal to
x—0 o 7

lim S0 ||
x=0 x

IR’

@ 1
1

© positive infinity
AT S 3 Ut
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Total number of 5-digit numbers in which only and all the four digits 2, 4, 6,
appear is

5 BT & P18 o] ig o 27, A'® Wiw &f® S@ce 2, 4, 6, 8 93 BIfI01 o] & ¥19 9] 477 59

@ 60 240
© 480 D 625

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

A @it nTWe ANEes, TS e ane 1, e A =
@ n*A n’A
© a O 1,

Let a, and b, be the intercepts cutoff from the positive directions of x and |,
axis respectively and @, + b, 5 = (3 + «/E)n, neN.Then a, =
41 T q,WF b, x WE y UHg AWE iy Wew wmT 19 Wl

an+bnﬁ=(3+~f'§)n,neNcG@an=

V3 -3
® % ® b=l

© (3+J§r;(3—~/§)u @ J3

A subset of A ={a,b,c,d,e, [} is chosen randomly. The probability that th

chosen subset contains atleast three elements is

A = {a,b,c,d, e, f} T AT Gop] 5fS T BT @IAT 267 QA (A6 a1 T 2fotor
T8 fEfn aer IR TFwIfre! =7

® 5 ® 2

64 32
7 _ 15
© 32 © 32
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1] -~ = [

2nx 1
I {|sinxl— —sinx
2

0

@n 2n
©~2n @0

}dx IAEZT'Y

3. The area of the region described by A = {(x, y)| x>+ y2 <1 and »? <1 —x} is
A={x,y)|x*+y* <19% y* < 1-x} @A CFET IR
xr 4 T 4
273 2 3
Tz 2 r 2
e ._..+_
2 3 @ 2 3
4. The non-zero vectors a,b and ¢ are related by a = 8b and ¢ =~7b. Then, the
angle between a and c is
AW a,b,c ST ifet 1P Towm FAE 20 a = 8bWI® ¢ = ~Tb | (6@ a AF ¢ T NS
I T 5'T
@ = ® o
n 7
© 4 © 2
oIf ,z—E = 2, then the greatest value of |z| is |
z
T |z - 2| = 2, coftonr |2 o o A
<
@ V7+1 ® v7-1
© V7 ®
2
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16. The solution set of the equation

©eTd TS SHIH 5] 20 27T

log, x log . 2
4[l—i+l—i+---)] ={54[1+l+-1—+—1-+---]] 1s
3 9 27 3 9 27

x

17. ¢ Ie =B, + Bx + B, x% + .-+ B, x" + - then the value of B, — B, , is

—

X

afic & =Bo+le+Bzx2+---+an”'+---,CE@BR—BR_1E‘I{F{ Pl

@ 1 %
1 O 1

n! n+1

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

then B B is equal to
o A 93 4 x 4 aees =, A w-aram oe A AT = ATA@e B=A"1AT &=

BBT sww 73|
@ I+B. ® I
© B | © B
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T x° = 4y AT @O Ry S @B Ry (1, 2) ot Aitre i

@ (,0 -2, 1)
© @ O @ -1
). cosx+xsinxd _
'[ x (x + cos x)
@ log|x (x + cos x)| + C log(———)JrC
X + COS x
© log x (x + cosx) + C @ gl—=— s
X+ Ccosx

Iim( S +i]=

nso\n+1 n+2 2n

@ log 2 —log 2

© o D z/2

. A x-1 y-2 =2z-3

The shortest distance between the lines 5 = 3 = 1 and
x-2 _ y-4 =z-5,

3 4 p ©°

x-1 y-2 2z-3 *x—-2 y-4 2z-5

2 3 4 3 4 5 1 S
@ 1/6 1/V6

© 1143 ® 1/3
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23. The function x) =
f( ) 2+ [x]z

, where [x] denotes the greate

integer < x, 1s

tan(rz x ——
2

D T, ¥% [x] 7 STESE 4G A < x, PR

fx) =

2 + [x]
@ continuous for all values of x
sHfafteg x 7 NHcetl HiAg 9T

discontinuous at x = 125

x=%ﬁ3ﬁ,tﬂ7~lﬁﬁiﬂm

© not differentiable for same values of x
x 3 fPgNAT I SRFEAT N2
@ discontinuous at x = -2

x = -2 e, sAfiftes 528

If y = |sinx|, then the value of —j% at x'= % is

24.

ft y = lsianM, ©® x = _—675 Eiwc] % INART

@ 2: (6 log 2 - JP?::) 9% (6 log 2 + «/57:)

© E;—;/i(Glog2+J§fr) @ |
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Yy=a T® y=b,TEIF x = f(y) & x = g(y) @ IA@I (Faq FIfTz7

® quf(y)—g(y)ldy T[f(y)—g(y)ldx

b b
© [f()ay O [e0)dy

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

— . = i =
and x = @cost + bsint, then the maximum value of | x| is

91 XT 4 oF b g} oemEly 9o ofier we Pimes ToR @R 6, B

x = Geost + bsint, =0T | x| T 5 WA 37

@ V2 cos-g

© @g ® 25

a’+1 ab ac
ab  b*+1 be
ac cb c? +1

@ 1487 400 a% + 5% 4 ¢

© 1+a?+ b2 ® 1+a®+b* 42

I
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28. The least value of @ for which the roots of the equation x* — 2x —log, a =0 a
real is

a o7 & w1 wiag @ AWeT 2% - 2x - log, @ = 07 IBT qeT AP

@ 4
©1

16

® @

DO | =

29. If 2x''% +2x7''® =5, then x =

it 2213 + 2x713 = 5, cofoar x =5

@ lor-1 201‘—1—

2

1 1
©80r§ @ 4orz

30 . ¥ o2 g .
. ThesumoftheserlesE+E+Z+---1S
2 2 2
1—+3—+3—+---m%mﬂm
pAl 3! 4!

@ e ® e—1
© e+1 @

(4] (5] o
® () (5)

© () © (3]

4

52 - j\ .
31. The value of (TJ + ZE.' . [ g JJ is equal to
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i s m ¢ - . g .| &R . [ VA
sin —J smL—J sin L—J
n n n

18

1 1 1
n > 3 35 g9rars Y I AE IE = + e
sin( J sin( ) sin[ j

n

@ s ® 6
© s © 7

). Let ABC be a triangle such that 4ACB=%— and let a,b and ¢ denote the
lengths of the sides opposite to A,B and C respectively. The value of x for
which g =x2+x+1,b=x-1andec=2x+1is

garR’e, ABC fagsw AACB:%W a,b ¢ @TW A,B,C ®HF [+¥e =7 e

T | (o8 x IR TRAR a=2>+x+1,b=x’-1T® c=22+127

® —(2+~./§) 1++3
© 2+43 O 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
4’ a,b,c F d IR ] W, I dax +2ay +¢=0 FF Sbx +2by+d =0 &
IS0 T Rrer vp¥ T T JF 72 AMF 11 N [{q90 SRS 2, (508

@ 2bc — 3ad =0 ® 2bc + 3ad =0
© 2s6d-3bc=0 O 3bc+2ad =0
EE-2022 (12) D
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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
QBT 2 HralE {Ese, To aNeEIg 0 31 1, o b1 FoEs arirsend e oat 27 | 6T
faefrasss 719 147 &RIE Seifrel 29

® S ® 2
© 3 ©

Let x is a positive real number. Then minimum value
3 2
(1+x+lj +(1+x+i) +(1+x+l) is
x x x

1Y’ 1y 1
4q el x 01 4FNIS I/ I A O@ |1+ x +— +1+x+; +1+x+;—
X

e WA ]
@ 9 ® o

© 39 O 27

G el cos 3x dy .
If y=sin'.[1-——, then — 1s
¥ cos® x dx
d
afit y = sin™ l-Eﬁx— o® 2 I A
cos” x dx
sec® x ®) sec’ x
cos y cos y

2
sec x ® Jgsec x
cos y cosy
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hx)={f(x)}" +{g(x)}". If A (5) =11, then A(10) is equal to

W@ ovA, f(x) 95 TR ewEEw wW A fl(x) - -fx) W% f(x) - &),
h(x) = {f(x)} + {g(x)}*1af h(5) =11, & h(10) INFA T

@ 22 ® 11
© o D 1

). If x = -1 and x = 2 are extreme points of f(x) = a log|x|+ fx + x, then

i x = -1 % x =2, f(x) = alog|x|+ Bx* + x IopRY =, o©

0y a=—6,ﬂ:% a=—6,,5’=_—;—

©a=2,ﬂ=:-2-1~ (») a=2,ﬁ=%

2
J‘{&gi—l—)z dx is equal to
1+ (log x)

2
_[{——(logx =1 } dx INTY

1+ (log x)*
% xe™
@ —F  .p
(log x)* +1 1+ x2 46
x log x
+C D 18X .¢
x? +1 (logx)2 +1
E-2022 (14) D
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PHYSICS

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

represented as

YT 1 -STFE Tt ST (AT @51 STEeE ARE A5l ©aLsE AP FI1 3

@ A sin wt A sin wt cos wt

© 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 Ej respectively, then

BT fit g bt S1fks BT AFT GUETRAT ITRIPHR TrYedr (= | I A SiF B T

apfes ova E, % Ep X0

)

@ EA<EB ® EA>EB

© E,=E,; ® E,:E;

———— -
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quantities, find the dimension of force

T 99 p, NHFAE G g WF Fo41F v oNfers I 0 (o Tera wrar e =1
@ Loz gt V—s] ® [pg4 V—G]
© Loa g? V—z] @ [pz g V-z]

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

€T QG Ger TS Sfeweiq FaT Ca0m | IIYT IS Srobst SR ST @ISl (o714 5@l 76

Y WS IFIF SHAMIATS @T-0TF 0T o
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45. If two common emitter amplifiers are cascaded together, the phase differenc

between the input signal voltage and output signal will be

7B TR Fsnfs STt A ARRYS IETT AT S FF T4 R | (5w BAD MF

1% SRETH[D TP TS 7T AT 3T |

@2%
©3

® ®

L

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

increased by

2% 0, ©F SIF AT ACORIE [T FAT T, (O I 9% Ik T

@ 2 times _ 4 times

2 &9 4 @9
© 6 times @ no change
6 @9 ¥ 728

47. 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

ot 15, a@ml.OmWWWAWWBﬁWﬂ%@ﬁI
FANONE IO =

@ 1ms™ 2ms™
© 3ms™ O 4ms?
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density 8 x 103 kg/m3 about the axis of the cylinder

1.5 m ¢5, 0.05 m TEIHT =% 8 x 103 kg/m3 99T [T e FOHa oM WICATS I6

SITTE Wi fNefg a1 |
@ 0.1025 kg m? 0.1175 kg m?
© 0.1235 kg m? @ 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?

Rt Twete g T 9 80 km srSig Wiy wiiT e sia 59|

@ 20km 30 km

© 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 T[HTMT ITYAT AT G 1 m/s. ARSI W@ I NN TITSTE Seriet A Aoy |
IS AT tzez, 18 x 107° %|Wtﬁmﬁrﬁae%mwmﬁw'@|

@ 2.32x10° dyne 1.55 x 10~ dyne
© 2.63 x1072 dyne @ 1.01 x 1072 dyne
£-2022 18) D
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Three radioactive substances reduce to 12.5%, 6.25% and 3.125% of their origir

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

fsfafy ey «my 5 qgas 1ee fom diesws @ AR 12.5%, 6.25% o< 3.12!
(o1 ZPT #A1 | i T o) - See Sie ogite 3°9

@4:2:1 2:42 :1
| S T |

1 9. - .
© | 4 @ s ' 2 5.

Which of the following spectral lines falls in the UV-region?
Gofd (@AY I @A UV-BAT SBGS 7

@ Lyman Balmer
AR I
© Brackett @ Paschen

@0 ATCHA

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
S 9 oie YT b ¢iees wAg 9@HRIR: p, (r) = #399, p(r) =k
ps(r) = kr’ | afft @EfE WS AR (8 @[ SrAeieE e fSfRo steamee 3

e 1), 1, 3F I; 34, (6

@ L>1,>1, I < I <1y

© 1,>1,>1, Q L=1,=1
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A contains same mass of oxygen at the same temperature. What will be the ratio

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

it T A © TRGISH (9% S48 T4 (0] HIFETE &5 i A1@ B, 14 STed A § 584, O
T ©47 STHTSH (5% TIR T 0207 | [EEife SqF o1 IofJe7q (@1 Sgoite fer 2972

@ 11 2:1
© 11 O 81

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, B = 25 N, #8tws 3T 1072 em? O wieg smffdgs 999 = 10* kg/m?
S 7’ fibes oNfers 799 Fo1T faa 29 |

@ 75Hz 100 Hz
© 1251z 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 391539 QOla Joad QUi 2'q° fio" o Gte Oi@EE ot (g | 3k
R0 T O Ties T 2% I3 =W (0 @201 RoR 391 717 dfsrzwes ?

@ 1 ® 2
© s D 4

1E-2022 (20) D
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57. 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

war’e N BT (@499 AroRE @14 7 R | 3% @301 sTsias S ey @1 Siiss

siffer WivT SIited Wi 289 78, NI ¥ 'S

@ 289 145

© 17 © None of (A), (B), (C)

(A), (B), (C) T @b18 3wy 728

58. 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
‘2q°, accelerated by a potential difference V, has a de-Broglie wavelength
then V is equal to

m  afifE, g sy, V, Reaens wat @ifie @b #fwta de-Broglie BaLsITse

11 af V Rrocatens @it Rife 2m ©99 2q SELE I 9ol FAFE de-Bre

BISICAgiT "IF % zg, V INEZTT

®i;}— 2V,

© v, ® sV,
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Geq AT I A siF B e wiets stagets @tde miF e 59

30
AN

30 3Q

A 30 30 B

AN

30
@ 050 10
© 150 )

-,

A step down transformer is used to reduce the main supply of 220 V to 10 V. If
the primary draws 54 and secondary 884 current, calculate the efficiency of
the transformer

QBT Fo183F, 220 V 7677 10 V T 3157 5Rater 3977 o4t (aom | af 213fe 3597 54 a41%
HF NF ISANET 4R FF GNT I8 88 A #4IX I27 I, (OF WIS TFST ey
39T |

@ 65% ® 170% %
© 75% DO 80%

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?

TRICAT Qe 4T A1 ST fgse Fsfi o1 =7 6 x 10' Hz © 1 fsfi et St
P Sttt wifater 3.3 V veas fes e =7 | weifos Rt oaesionaf R =2 |

@ 214 nm 290 nm
© 320 nm @ 380 nm

-2022 (22)
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' 62. 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

SABRorST FT h Toole NHIFHTT FI9e WIF (h << R) *REE MK 999 79 g

08% (oiTaT oi*aT | ARTIST T b TOIISIF NEHIFAANT I I 2T

@ 98% of g, 99% of g,

© 49% of g, @ 51% of g,

63. The electric flux through the surface of a sphere of radius R is equal to tt
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 aspiee GBI (oTERS 19T NITSA AA1E 0% (Uit (s SR a Wi L Refd «bt 993 2
TS 1 02 QI (pRods SRR NiAa I | A (oI S T LA SHeAfeias ot

ST IE, T (@A T4 3705 ?

@ 2:R=L 47R® = 6L

© % R = I O None of (A), (B), (C)

(A), (B), (C) 7 a8 ey 727
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Tere (vYedl fias TifitEE 415 3'F
12V
L
100 Q 200 O
AW AW
A O
200 Q

@ 6V ® s5v
© 9v O 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 Awer ol ARk 5A g awfis i 1 e Se-wiTend Rl &,
AT GHEOR  (F@T g OOCTd W RIE @YFC oF® o T9
(far i B, = 0.4x1074 T)

@ 2x10*N 4x104 N

© 6x10™* N @ Zero
Rl

E-2022 (24) D
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" 66. Let the percentage error in the measurement of three quantities A, = F

A, = B/C and Ay = 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 =% A, = B*C 3 (STANI{R o341 §aid “Afamier @
Ay, A, TF A, 75 B F C 90T (ST 97 #&1 (oifss 31 | Aens @ =4 3

@ 4, > A, > A, Ay = Ay > Ay

© A =4, <, O A =4;=4,

67. Which of the following quantities are quantized in quantum mechanics?

@RTBN TS o6 @AER0! T @FRIeaT T4 557

@ Energy Angular Momentum
e R SR |

© Both (A) and (B) (D Neither (A) nor (B)
(A) i (B) wearot (A) oite (B) 9b1e 957 |

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

achieved by combining N identical springs is

N Gtet sifie Prote ST S 2ot SIs *RAEster Sie 1wy AT TS X

@ N:1 N*:1

© VN :1 ® N2
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height & = 2m . The work done by its weight is

F = 40N #ifawag @br 3t m = 2kg ©99 961 7@ h = 2m Swleicer b ez | I80=

STH $91 IS T

@A —404 60 J
© s0J © -60J

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 TJPTAT IWFIF HAE 90 I v = 4 Bfow 9fe e ¢ = 1s TS FACHE
LA HACT DA

@ 6 cms 2 2.5cms™
© 3cms ™ @ 4cms™

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 &9 @O 97 20 kg ©F =F 100 cm TPMES GB1 (179 %S IUT 0508 | ST
(SNEAITOR #4191 SR, f3teT Faesar @ar s 37

@ -1.334x10° Jkg! 3.114J
© 1.334x107°J O -3.114 Jkg*
E-2022 (26) D
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72. The ratio of amplitudes of electric and magnetic fields i.e. % is equal to

0

faie wne prersas @Re oS, t'smfre.% AES(S

0

B Jm= v

© u < B =

Hy €

73. 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

dﬁ%ﬁ%ﬂqmmW%@anWWWﬁmwwm

30 cm 3, WAL SCATs Afefg 567 2'F

@ 12cm behind 10cm infront
12cm PRETe 10 cm 4©

© 20 cm behind @ 20 ¢m infront
20 cm frewicE 20 cm TAS

74. If % part of an artificial radioactive element decays in 168 sec, its half 1
will be
Tftt @Bt iy (so@ T ANeT % w3 SO 57 168 sec MG, 3E TSP F1e12'T
@ 2 sec 108 sec
© 256 sec @ 56 sec
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@ generation, separation and collection
T, AYPIFT ST 32507

rectification, separation and collection
For, AUPIFIT ST 5T
© generation, amplification and rectification

Teawd, f93dq e sefert

® collection, rectification and amplification

3517, Tefrt e offaad

6. The size of an antenna for transmission of signal should be atleast
AP (AT 1@ ATTAT QTIF FHIT 2'F A0 Sifs FNS
22 @ 34
® 2 ® ¥
© u © 4
4
7. During a one dimensional motion, a particle of mass ‘m’ starts from rest at
% =0, ¢t =0 under the influence of a time dependent force F (t) = ma, cos (wt),
where q, and w are two constants. The average velocity of the particle at ¢ = - is
w
‘m’ 99 OU PR t=0 T PUISEENE A x = 0, TEEVEAS GF AT AT
ARTSTNT F (t) = ma, cos (wt) I HoRG wNiarsE fs @ | 6 ap TF w 751
TF | ¢ = —— S IRIBIGI G o 7
w
@ zero =
w
b iy
2a, - 2a,
© = 0 —=
1E-2022 (28) D
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78. 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

#fs frremaiEs b w0 3 e Y $iE7 St afing & 427°C TB616 B9- e
1 177°C SBEG 369 9 | X F1UF sifqwe e

@ 2.39kJ 6.66 kJ
© 466kJ O 1.51kJ

79. 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

Ift tof BT e (o B Swow Uil (oRg 91 35 177 @oiF 719 0°C SHoR ¢ 7191 S
=, O] TWET '

@) -273°Cor 0K —273 K or — 546°C

© —204.25°C or 68.25 K @ 100 K or — 173°C

80. Transverse waves can propagate

S B

@ both in a gas and a metal
151%, S 41 GG My 2913 27T A

in a gas not in a metal

woIeg WIS 43RS 2'7 AE, 19T MR @R
© neither in a gas nor in a metal

TR, I 4Tpd GOF Freems #431f3s 1’7 @RI

@ not in a gas but in a metal

o7 wicSifi A31® 3'T (IR 58 41 wies™ AT |
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L.

CHEMISTRY

At 300 K, 28g N, and 64g O, gases are mixed. The value of Po, : Pn, 18
(p represents partial pressure)

300 K Smsie 28g N, % 64g O, ooig fiffs =31 T | pg, : py, T WH 7 (p X=®
S1efs B1eT)

@ 2:3 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 Swers, 10 M fieiafie afts wae Rrrem mar 23 (Ka = 2.1 x107)
@ o021 0.46
© o0.046 O o0.021

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

298 K SG1e, Goe il (@191 @ftse Sigatedd $359 I Si8E?

@ ethanoic acid methanoic acid
ERAF Gfes Al gfts

© 2-chloroethanoic acid @ benzoic acid
2-7'RIART GftT wElie afts

The correct order of basicity is

RPN SITONE 9% @O R'eT

@ Mg(OH), > Ca(OH), > Sr(OH), > Ba (OH),
Ba (OH), > Sr(OH), > Ca (OH), > Mg(OH),
© ca(oH), > Mg (OH), > Sr(OH), > Ba (OH),
© Ca(0H), > Mg(OH), > Ba(OH), > S (OH),

E-2022 (30) D
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85. Among the following, identify the element that exhibits only negative oxidat:
state

@ ATS SI9 J2AT (vydt GReTeot 20m
Cs,Ne, I F

@Cs Ne
© 1 O F

86. Which of the following is disproportionation?

(a) 2Cu* — Cu’ + Cu*
() 3Cl, +60H — ClO; +5Cl” +3H,0

(¢ 2H,S+80, —» 2H,0 + 38
1
(d Na+ 3 Cl, —» NaCl

@ (a @), (b)

© @), © ® (), 0),©

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

RRSRIT FAIT TICSE 2-(@A0T e biffte T Sml @[l F4ee AR 2'3- (32
Arifas &8 = 63.5)

@ 20¢ 3.175 g
© 635¢ ' @ 1270¢
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GBT QTS FEC a =b # ¢ ITF g = f = 90° TF y = 120° HGF @002’

@ orthorhombic cubic

ERICIECS GEICAE
© rhombohedral ® hexagonal
WERLGE : [CRlRNGE

According to VSEPR theory, the structure of IF, is

VSEPR o3 ws IF, F5159 33

@ T-shaped Square pyramidal
T3S Ny Prafidr

© Trigonal bipyramidal @ Pentagonal bipyramidal
fagsi fafraifidin FBIHIRPE - P

The correct increasing order of ionic radius is

ST T[OTLT 9% SEPIO! (20"

@ Li* < AI** < Mg?* < K* Li* < Mg? < K* < Al
© Li* < Mg? < AI* <K* O Li* < A** < K* < Mg?*
-2022 (32)
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93.
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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 ¢
molecular formula C;H,;N. The compound A is

QT S AT A @ $og NH,; (SE1 57)-3 ot [(feal 3 B $eF 33 | B-@ $o¢ Br
i KOH -3 &4if*3s C Seoiw 33 113 oifafass i@t tzrg CoH,N | dist A tziz-

@ Benzoic acid Benzonitrile
e ufte WA AIG 36T
© Benzamide ® Toluene

TG EoEat

In the following sequence of reactions, X is

X Bry/H, 0 Y NaNO,/HCl 7 Boiling
ETOH

> 1, 3, 5-Tribromobenzene

S ]

woq [fegEtas X -3°3-
Bry/H,0 NaNO,/HCl Boilin
X L S abvogoys 3% € 1,3, 5-55qW @A

ETOH
@ Phenol I 2, 4, 6-Tribromophenol |
Rerer 2, 4, 6-GrRa’'w’ et
© Benzoic acid @ Aniline
=AY s «fty «fFfe

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

oiftTe o -9 afts @T WBE #5s D! AT @Ws Hge (2 I JIF @R /-

@ Primary structure Secondary structure
TR sfom S S0

© Tertiary structure ® Quaternary structure
Grfeganfa stoe PRI T o5

https://astu.ac.in/?page_id=30281
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©Eq (FA0T BfE SEIT cFae 9% ?

@ Isobars are the atoms with same mass number but different atomic number
IYGIANAIT TIRLAE AIAY TE ©F FHE QIF 58 Aq0IF FHIE (qCeT5 7F |

Isobars are the atoms with different mass number but same atomic number
SINGIRIEIT CTRQIT #9019 1T SI@NISP (At g AT @FUs @ &7 |

© Isobars have equal number of protons, neutrons and electrons
AGIAIET Y HLYF o'5F, W5 Wi 3@’ q S|

@ Isobars have equal number of protons and electrons

STGIRNAIEE ALY 275 o= 3re1g’ IS |

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

©eTd (FIADIG QTPILLE ST J(ETH BICR ?

@ Mn“, Fea+ Mn2+, Fes+

© Ti.3+, Cr3+ @ Cr3+, F63+

‘EE-2022 (34) D
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96. The number of unpaired electron in [Co(CN)]* is

[Co (CN), ]~ Gwaqﬁﬁiﬁiﬂamw 7e
@ 3
© o

© @

b3

97. The optically inactive @ -amino acid is
et %7 o -afiF’ afte 2=
@ Glycine Alamine

RIETGE G
© Leucine @ Valine
feroioa el

98. The oxidation number of Clin HOCIO,, HOCIO, and HOCIO are respectively,
HOCI10,, HOCIO, e HOCIO © Cl 3 S+ 51243 &oy
@ +5, +7, +3 +7, +85, ¥k

© +5,+3, +T D +1, +5, +17

99. An example of anionic detergent is

QFTTT TOMISST QF SR 07

@ Sodium stearate
5 foam fBarEs

Sodium rosinate
v o 3" fSet

© Cetyltrimethylammonium bromide
ibaGRRART W 372G

@ Sodium dodecylbenzene sulphonate
= e @ G bR e @0
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Vil dWwlAvuaviis Ao

90T ¥ @ws et 10 ffJTs 90% s=si 57 | Rifransr sifs saee wiF 2°3-

@ 0.2303 min-! 2.303 min-!
0.2303 fif-1 2.303 fify-1
© 0.02303 min- ® 22.30 min-—
0.02303 fifat-1 | 22.30 fufat-1

01. 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

fasia Ty bt ffewt X > Y 3 X - 7 siipel 4o 3fwe Y $eo aare 319 273-

® 2 ® ;
© 4 ® 1

4

02. The geometry of the interhalogen compound BrE, is

BT TS @15t BrE, 3 9ees 3°3-

@ Trigonal planar ® Tetrahedral
ety [ sy BRTETPR
© Square planar @ Trigonal bipyramidal
IV o ettt Afe fa- Pl
EE-2022 (36) D
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103. In the following reaction, the compounds A and B are

oore fifars A 5% B AleIEiE (2R
@ CHSCI_} 5 KMnO >B
AlC1, OH™
A B
@ Toluene Phenol
FGET et
Chlorobenzene Benzoic acid
I EARA @R afte
© Chlorobenzene Phenol
IR et
@ Toluene Benzoic acid
G EG @R afte

104. The correct order of reactivity towards nucleophile is

SR TEAT 2l TheToE ©F THRO! (3%

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

© CH,COCH, < CH,CHO < CgH,;COCH, < HCHO
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ARG N0 SAPARSE 1, 3- AOTIORA o @Ee’ TG3es I2@NF9T 1@ Sevim

-

@ Buna-S
-8

© Nylon-6

T12EH-6

Ofloxacin is a/an

o b Cxvm-

@ Bactericidal antibiotic
WEIb1Ree G IR fos

© Antimalarial

oieereaT AfsEdr

©

Buna-N
g41-N

Teflon

Bacteriostatic antibiotic
W eivs e ftaraTs
Analgesic

Rgarts

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 FpTEfTe RS oifs 3 sy S 7 31 2 s Al 7 aicarem = | 4fs o1 S 7 31 fr

ST Al 9 9IS 3737

@ o0s56¢
© 270g

(E-2022
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108. For the ozone molecule, the atom numbered as 3 will have formal charge

ST 3 AL fofes wat wifftsd srawigs Sirpfae Sl (arg-

(’31

257 Np,®
@ o +1
© 4 DO +2

109. Three of the following species have identical bond orders. The species that h:
different bond order is

Ber6 il Asi@tad 3 1 Irfy NIar O@s | & wiar @eerst cgar Asio! -

N,, NO*, CO, 03~

@ n, NO*
© co ©® oy

110. 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

«siis uftws pK, 4.76 oIF v’ T 2RG #ReT pK, 4.66 X', ' fagm afstie

pH 2'3-
@ 17.005 0.05
© 17.05 O 0.005
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- % = k, [A] % = ky [A] d[c] = ky[A]
then,
2A —— 4B + C Rfwaida ar, 7
AL gy LBl g gy )
(ST,
@ 3k, =k, ky = 2k,
© 2k, =k, © & =3k,

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‘ - EaB) 1s

qbt A Rfrzis sfseass 77 e Swels o oGl B Rfras 589, 3307 sifegs 1heq 1@
(EA - EB) =

@ RTIn2 — 2.303RT
© -RTI2 ® o

13. Gold (atomic radius = 144 pm) crystallizes in a fs unit cell. The edge length of
the unit cell is
NS (AT TPIE= 144 pm) f. 511068 s T8 307 | 9T @R 5ifs @l 37 |
@ 305 pm 407 pm
© 203 pm ® 610pm
EE-2022 (40) D
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114. In the following equation, the values of x and y are respectively,

115.

116.

xCl, + 60H" — ClO; + yCl™ + 3H,0

Belo Tl SIS x JAF y INF T FW

xCl, + 60H™ — ClO; + yCl™ + 3H,0

@ 4,2 3,5
© 5,3 D 2.4

The bond order of O3, O3, O, and 03- are respectively,
03, 03, 0, =% 02~ T IrE VAl FW

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

© 25,1.5,20,1.0 O 1.0, 25, 15,20

Which of the following ions in aqueous solution is colourless?

OER (@G ST SREAE ST IFRA?

@ T3 Ty
© Ca™ @ Cu®
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®
@ - cay, CHCI,
© c¢Hay, ® ccl,

o
8. The hybridization of carbon in CH, is
)
CH, -® 31475 5ePa 3°3-
@ sp sp”
© o ©

sp3d

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

oe1q fifearenfas C -tzm-

O.H.NH, _ NaNO/HCL )  CuBr . CHBr
LEE 280 K HBr Na/Dry ether

Br
® @, CHyBr @/ Br
o @/ CHBr, 5 @/ CH;

0. Lucas reagent is

JoIes s -
@ Zn-dust and H,0O ZnBr, and HBr
© Anhyd. ZnCl, and Conc.HCI 1») Zn(Hg) and Conc.HCI
E-2022 (42) . D
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