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PART - A
MATHEMATICS

100 )100

The total number of terms in the expansion of (x + y) afte

simplification is

+(x—y

100
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Ifina AABC,cos A + 2cos B + cosC = 2, then a,b,c are in
Ifit @Bt AABC I31T cos A +2cos B+cosC =2 37, (ofeql a, b, ¢ AfH
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2J9s Astfow eI FIET Asifee T

cot™ 21 + cot™ 13 + cot™ (- 8) is equal to
cot™ 21 + cot™ 18 + cot™ (- 8) IWA A
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@ r2 +4rcosf =5 r? +4rsinf =5

© r2 —4rsiné =5 @ rZ —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 TogeT T ST s, T or%s Oie K @7 ¥, (O $AaT Se@weiT NIy
2’7

K?-1 K% -1
® K1 2

K
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© 1-— ") IT

sin |x |

Lim 1s equal to
x—0 x

. sin|x
Iim —~u ER I
x—0 X

@ 1 ® o

1 ’ 0
© positive infinity @ does not exist
(AT ST 5] A 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 1s

5 TT o & R85 43ia o] 231, TS W@ S el 2, 4, 6, 8 W3 BIfRGT I T I519 3 451 39

@ 60 | 240
© 480 O 625

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

A GO n @R OIS, TS JBeE ane 1, @ A* =
@ n3A n?A
© a ® 1,

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

axis respectively and a, + b = = (3 ++/3 )n, n e N.Then a, =

47 T @, F b, x TF y ¥ Awd W IW@W ®w Y ol

an+an§=(3+w/§)n,neN @ a, =

NE) 3-3)
® & LTL

© (3+«/§)"-;(3—«/§)" © 3

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 Qi o1 2f5 Ao ©IE ETIRAT TeT| QAN fALT6T T1 TP ST
o3 fofdad ale IF FTBifFe! 37
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3. The area of the region described by A = {(x, y)l x>+ 9y <1 and y* <1- x} is

A= {(x y)l ®+yi<leme y2 <1- x} @ BT oFad FIfT T

T 4 T 4
7,4 ® ~_4
2 3 . 2 3
T 2 T 2
P e sp— ._+_
2 3 2 3

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

angle between a and c is

I a,b,c P Sfet IRT ST 5F90F 27 o = 8bWF ¢ = —Tb | B®@ a FF ¢ T UST
I WA 77

@ =z ® o
© ©3

. If |z - 2= 2, then the greatest value of | z| is
z
i |z - 8| = 2, cofim | 2| o s w2
z
@ V7 +1 V7 -1
© 7 0L
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16. The solution set of the equation

©eIq ANNFIAF THLIF 5 26 T

logy x log, 2
[4(1_l+l_i.+;..j} :|i54(1+l+l+_]:_+)} iS
3 9 27 3 9 27

® 1} 3

2

X
17. 1t 1e — B, + Byx + Byx® + -+ B, x" + - then the value of B, — B, ; is
- X

Tfi 1e—x =By +Bx+Byx*++B,x"+:,®® B, - B, ; I TTI

@ 1 %

1 1
n! @ n+1

18. If A is 4 x 4 matrix, which is non-singular and A AT = ATA and B=A1 AT
then B B” is eqﬁal to
O A a4 x 4 oS w, T a-asdm ore A AT = ATA@s B= AT AT @
BBT s z'3| |

@ I+B I
© B | © Y



IF x? = 4y I @HG g @ @B g (1, 2) Srets e i
@ (,0) 2, 1)
© @ 1) DO @, -1)

J-cosx+xsinx d
x (x + cos x)

@ log|x (x + cosx)| + C log(Lj+C
X + COS X

@ log x (x + cosx) + C @ log +C

X +Ccosx

} ( 1 1 1)
lim + +ot— | =
noo\n+1 n+2 2n

@ log 2 —log 2
© 0 @ zl2
The shortest distance between the lines - ; 1 = ; 2 = ; 0 and

x—2:y—4=z—5 s

3 4 5
x-1 y-2 z-3 x—-2 y—-4 z-5

2 3 4 3 4 5 T LTON 79 29
@ 1/6 1/6
© 1/43 DO 1/3
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23.

24.

The function f(x) tan(ﬂ[x_%D

= , where [x] denotes

2+[x]2
integer < x, 1s
tan(;{x——”—D
flx) = 5 []22 T, 6 [x] @ ST STAG] 0 < x, o
+ |x

@ continuous for all values of x

SAARE x T ST NS I

discontinuous at x = %

x=%ﬁ=ﬁ6,mﬁﬁs§ﬁw

© not differentiable for same values of x
x T g AT ST 27
@ discontinuous at x = -2

x = -2 Trge, sAfitzg 928

If y =|sinx le‘ , then the value of dy at x = —~ is
dx 6

) - d
afw y = |s1nx|lx|, OB x = —671 Ie :ll INF I
x

® —2—;5”/1(610g2—x/§7r) 2% (61og 2 + /37)

© 2: (610g2+\/§7r) @ 1

the

greate



1s

Yy=a U y=b,TFI@ x = f(y) IF x = g(y) @ ASI CFag T 7

® [1f6)- ey [176) - ()] ds

b b
© [f()dy O [eb)dy

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

9 N - . ﬂ -
and x = @cost + bsint, then the maximum value of | x| is

@ ORT 4 W b i WEIW I T W Pmed Wow @R 0, o

Rl
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E.
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8
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4

@ 2 cosﬁ

2
© @cosﬁ @ 2cos£
2 2
e +1 ab ac
ab b2+1 be |=
ac b ?+1
@ 1452+ 2 a? +b? + c?
© 1+a®+0? D 1+a?+b%+c?
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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 is

a o7 & e1f® WET @ TFIT 2% — 2x — log, @ = 09 6T 7 AfHa

@ 4

If 2x*'3 + 2x71/3 = 5, then x =

it 2173 + 2x71/3 = 5, (ofeqt x =5

@ lor-1
1
© 801‘5

1* 22 g2

The sum of the series o +—+—+

3 4

2 2 2
1—+42—+3—+--- TINT ctsizmeT
2! 3! 4!

@ .
© e+1

7
The value of (44 J + 25

()52 (7] s
® [5)

© ()

4

© ®

D - N

201‘l
1
@ 4orZ

9
(5 g J] is equal to



T < T - . T ; Lt . on
sin| — sin L——‘J SlnL J
n n n

1S

1 )
n > 3 3 & ¢S NG 5 AT T P + 5oy 27
sin (—) sin ( j sin ( )

® s ® s
© s D 7

). Let ABC be a triangle such that £ ACB =% 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>+x+1,b=x>-1and c=2x+11is

war’s, ABC fagsa 4ACB=%W a,b ¢ @TFW A,B,C 93 Rrife a=1 (e

T | (0 x IFAFAE a=x"+x+1, b=x’ -1 c=2x+1 27

@ —(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 +c =0 and 5bx +2by +d =0 lies in the fourth quadrant and 1is
equi distant from the two axes, then
4T a,b,c JF d A 5] U, I dax +2ay +¢c =0 TF Sbx +2y +d =0 @
IS0 F4T Yot bpY FF6 I TF 43 SFT A0 S (90 SIS =W, (O

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

© 2ad -3bc =0 DO 3bc+2ad =0
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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:
is ’

BT 2 Wi ffiass, T6 Gie@iE 0 A1 1, (o |t T [efias Titedol@ o 31 27 | (Or
fHefrss WA 175 @[S Seifvet 29

oo | o
®
| e

®
©

0 | w
©
| =

Let x is a positive real number. Then minimum value
3 2
1Y,
(1+x+l) +(1+x+—1—j +(1+x+——) 18
x X x

1)’ 1)? 1
4 ST x WBT 4TS I/ W OB |[1+x+—| +|1+x+— +1+x+;
X X

g N9 27
@ o ® o

© 39 O 27

. cos 3x dy .
If y=sin?',1-——,then — is
4 cos® x dx
d,
afit y = sin™ 1 - cosfx o 2 g
cos® x dx
sec’ x ®) sec” x
cos y cos y
sec x J3 sec? x

cos y cosy



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

< R'e, f(x) @F WRE OSKPAAN T TR f(x) = —f(x) wF fl(x) = g(x),
h(x) = {f(x)} + {g(x)}* 13 A (5) =11, o®@ A (10) ITHT'T

@ 22 ® 11
© o D 1

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

I x = -1 x =2, f(x) = alog|x|+ fx* +x IoBRY 2T, (o@

® a--6p5- a=-6 -1

©a:2?ﬂ:;2!:‘ @ a=2,,8=%

2
J. {(IOL_DZ} dx 1is equal to
1+ (log x)

J'{_(logx 1) } dx ITF T

1+ (log x)?
X xe™
—+C ) +C
(log x)* +1 . 1+ x?
2x +C @ hlogzx +C
x“ +1 (logx)” +1
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PART - B
PHYSICS

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

represented as

YT x ST THCT SeiSTT Gt GOT ST<eT 2SS 25l ©aesd AFT F1 27

@ 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 Ejp respectively, then

ooTs il e Qb Sifie JEF S[T ST JTEIPHR ryedl ez | A A WiF B =

wpfes cva E, 91 Ep R0

)

@ EA<EB EA>EB
© EAZEB @ EAZEB



quantities, find the dimension of force

I IAY p, MHFAAF 997 g TNF F=F1F v ONfeTss 1 77 (008 I79 Wit i 29
® [p*g'v] lpg"v]
@ [,03 g? V—z] @ [,02 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 S Terg T ATwed a1 (20 | TGS IS SOIST ST T (@O (12 Bag 0|

Y WHYWS IFIT ARG & -50TF T i

A y
Vv VF
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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 Fsnle STaie 49T AT IS AL ! FIY 47 (xR | (O 3770 M@

ST® SEG[G T FeT NISE 7ol o1 3 |

@27[
©3

® &

z
4

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

increased by

At 7, ©F SIF SIS ATERCE GO a1 2, (008 I 9 I 27

@ 2 times . 4 times

2 &7 4 37
@ 6 times @ no change
6 35 _ i =T

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

QBT F912, ﬁ$m1.0mWWWAWWBWﬁ%W
FAICOIT TSRS =J

@ 1ms™t 2ms™
© 3ms™! @ 4ms™



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

1.5 m (75, 0.05 m [PIF 31 8 x 108 kg/m3 T7gq DT @BIF POIHT SF NICATH IT

SIS 0T fqfg Fa1 |
@ 0.1025 kg m? 0.1175 kg m?2
© 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?

ouq Seie g 799 80 km stels A WiiT 57s Wi 27 |

@ 20km 30 km
© 40km O 50xm

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 5P ITFAS WA 9T 1 m/s. 81T €Osica Y NN WIS SeftaT 577 4y |
IS STHeT 2z 18 x 107° WIWZ@WGWWWWWRI

@ 2.32x107% dyne 1.55 x107® dyne

@ 2.63 x 1072 dyne @ 1.01 x 1072 dyne

E-2022 (18) D



51. 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

oy cosa »mi 5 3577 ige o A1sre I7 ARNET 12.5%, 6.25% e 3.12!
T 317 2113 | o1 Roffes o - Sk Fiele Sigis 2°7

@4:2:1 @ 2:42:1
© 1:2:4 (D) %:

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

ToF @AY I @A UV-B71 TGS ?

@ Lyman Balmer
GIReC] | I

© Brackett O Paschen

@W@0 NTEFT

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

o

S o O [P SN0 oieies 99w 9@ERITs p, (r) = &3, p,(r) =k
ps(r) = kr? | aft @ulRvE WEE ST 8 @[ SPRIees Gfers bR Seamss o

@R 1, I, 9% I; ], (O
@1 > 1, > I, L2 By < Iy

© 1,>1,51, ® 1,-1,=-1,



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

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

Qb AT A © RGISH (17 ©913 FUT (07 HAFRICE A5 QT A1d B, T JATST A T 739, SIS
ST &1 SRS (577 1% T (307 | JrEifd SIS 5% I5Mferq (@19 SIS i 23?

@ 11 2:1
@ 4:1 @ 8:1

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/m3

s = 20 cm, B9 = 25 N, #8zvq 317 1072 cm? S19 Oielq sm{es 999 = 10 kg/m?®
P v’ fitRe oifers 393 =091 v 27 |

@ 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 3¥9[1%39 QOle e Qule B'd’ TR ORT 6te Q@a@ el (g | 3
®’7’ 0T T ©FF TIEF 019 2% I=7T = (003 (@301 0% 01 717 afsrzees ?

® 1 ® 2
© s D 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

m’aNﬁmmmmmmRmﬁmwﬁﬁmaﬁmmmmm:

SR WiAT SIgTed W 289 27, N I 09 2'F

@) 289 145

© 17 D None of (A), (B), (C)

(A), (B), (C) T 918 3oy 42

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

has a de-Broglie wavelength ‘A°. 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 SIRPR, q SIS, V, Redarers 7|l w@ifie b SIS de-Broglie [CRIQIETIT

A1 3 V Rearens adl WiRe 2m ©39 2g SYge oF 9ot FFE de-Bre

BILSIIR WiF % a3, V INARI

@“%‘ ' 2V,

© v, D sV,



el RO A A Siie B g Wists sigets (@149 Wi f5ef 39 |

30
MMV
30 3Q
o— ——o
A 30 30 B
MW
3

© 150

3

Q
@ 050 10
@ @

=Y

A step down transformer is used to reduce the main supply of 220 Vito 10 V. If
the primary draws 5A and secondary 88A current, calculate the efficiency of
the transformer ‘

b1 eieT®, 220 V Reas 10 V i1 307 siyater 9217 41 020% | 7% 21 a8 5A o173
P (N IS AT FIF N TGN 88 A 417 327 I, (O FSIFOE wHST el
9T

@ 65% 70% gg
© 75% DO 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?

CRICAT QY AT AT AT gy fsfiia o198 =7 6 x 10M Hz © | fiofid i@t Srerefieaisss
T Sre=a1tet wifaateT 3.3 V wasss fedq dearem o7 | Sieifss Rifvaas eesitnaf R =3 |

@ 214 nm 290 nm
© 320nm ® 3%0nm
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 62.

63.

The acceleration due to gravity at a height ‘A’ 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

IR SorST #T , GoeTe FHIFEAT 9T 01T (b << R) *RJo MLIsETT 9961 79 g

98% CoITaT sI°aT | FIRQDF +1at h STeIReT NFAI 9L ¥F 7'

@ 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 th
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 b GBI (oleR #1659 WIS 117 (% QAT (@pfod Se@ WiF L (i @b 9999

NICSE o117 £8 QI (R Ros ST qiAe ST | At (ofTeTas e Ief<s qAIGIC STAfaiaey ot

ST F(F, ©FF (PG TF4B 5o ?

@ 2:R=L 47R? = 62

© i;—nR?’ = I3 O None of A), B), ()

(A), (B), (C) 7 @18 3oy 788



GeTe (Y8l lRa® SUINGET 16 2'F

12V
{1
100 Q 200 Q
AN AN
—’\/\/V\/—‘ /V\
200 Q
@ sV 5V
© 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 10™* T')

2m A9eT qure AfRRREk 5A Rgo 4difke x| 1 e Sea-wiFaeie Er o,
AT GRFFIT  (FAT  TIEF AR AW R GR®  o® I T'9
(Pt xmB, = 0.4x107* T)

@A) 2x10*N 4x104 N
© 6x10*N DO Zero
143
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" 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?

fsfaGr ot A, = BC, A, = B/ C 91iF A; = B*C T (SN o341 Geid Afmier @

Ay, Ay TF Ay T5 B o1& C 907 (SN 1 &7 (Slfes 1T | HTie @ s

© A, =4, <A, D A, =4, =4,

Which of the following quantities are quantized in quantum mechanics?

@FRITT IasT0 o9 (@30T I (FIITIFIT FIT 27?7

@ Energy Angular Momentum
Ry I Wﬁ

© Both (A) and (B) O Neither (A) nor (B)
(A) o1F (B) qGH (A) oirF (B) abie 727 |

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

achieved by combining N identical springs is

N Sief Sifet Pete Tsig S ARAIT ST ALHEFIET SN (AT AT SATS 2
@ N:1 N?:1

@ VN i1 @ N2 1



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

F = 40N sifaqag @br et m = 2kg ©39 @B I8 h = 2m Swreie bifF farg | Igw=

ST F1 IS T’

@ —407 60 J
© s04g DO -604

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

tangential acceleration at ¢t = 1s is

2.0cm PGS IBIFF AT G0F FN v = 4t Thow ofs FR@I ¢t = 1s SWT® AN
=R 99T ®'T

@ 6 cms 2 2.5 cms™2
@ 3cms™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 cm. The work done in taking the particle away from the sphere is

1 kg ©35 Qbr &I 20 kg ©F WF 100 cm TPIES BT (lfefda sBe I (307 | IO
CSTEAFCOIT AT SISA13, (30T SR &t R 7

@ -1.334x10° Jkg! 3.114J

© 1.334x10°J O -3114 J kg™
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72.

73.

74.

The ratio of amplitudes of electric and magnetic fields i.e. Ey 1s equal to

0

o o E
RR 1 paersas [KBI9E Sg+Te, SIie —B—O— ARE(S
0

1
@ VHo € \/—ﬂo—e—o

© Ho So .

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

am@wmmqmmwé@ﬁwﬁw 5109 i | T RCHATTATT T RO

30 cm 3T, WCHTAFT SCE 267 slox '3

@ 12 cm behind 10 cm infront
12 cm foRzeicet 10cm 4G

© 20 cm behind . 20 cm infront
20 cm feEtE 20 cm YI®

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

will be

Tfit @b wfaw eow I ded % S ST 7T 168 sec SIS, FAT ST FIeT 2'T
@ 2 sec 108 sec

@ 256 sec @ 56 sec



WIINLRISWO ey RS RIS 1O19V] A1epd] (RUR

@ generation, separation and collection
TeATH, ALFIFIT I 2%

rectification, separation and collection
SRR, AYRIFT SF 9T

@ generation, amplification and rectification
T, ATRILT St STfeeta

1)

collection, rectification and amplification

57, et S sifqasta

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

UPS (AT IR QDT QOIS HBIE 27T A5 Sfs TS
24 34
© wu 1) %

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 ia
w

‘m’ ©IT Qb1 TR =0 T PUISKNR A& x = 0, TS GF TR AT
ARSI F (¢) = ma, cos (wt) o7 doRe Gwfareia 5ifs 3@ | e q, W w Gl

&TF | t = 2 ST FRFIER 5T [ 57

w
@ Zero LN
w
1ers
© 2a, @ - 2q,
w w
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78.

79.

80.

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

A4S FEriEae Qb TG 3EE T S FR 11w 3 3 427°C SWoTo - ¢ 2
e 177°C SBOTE IS4 I(F | Q3 YT AATG9q 7'

@A) 2.39kJ 6.66 kJ

© 466kJ O 1.51kJ

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

Tt Bist I AT (G T SHNETE Wbt (517 51T I5f JoT @6 97 0°C ST G2 Wi &
=, (13 TWor '

@ —273°Cor 0K —273 K or — 546°C

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

Transverse waves can propagate

S TR

@ both in a gas and a metal
5% 1% 4 UG NICstin 211Re 3°F A

in a gas not in a metal
5% WITSTY 2912 27T A1, 4o NIt T ([
@ neither in a gas nor in a metal

olg I 4ToF QBT TTSs 213G ' ([T

@ not in a gas but in a metal

oI%E WITST 21e 3T (IRIE {58 19T WIS AT |



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 T®ors 28g N,y W@ 64g O, o1r s 331 271 po_ : py, T 99 2T (p (2=
INEC k)

@ 2:3 | ® 3:2
© 1:2 ® 2:1

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

298 K Swwts, 1078 M R afte awe R mrar 7 (Ka = 2.1x107)
@ o.21 0.46
© o0.046 @ 0.021

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

298 K Sw616, et @l @61 Aibws Sidieds $5aa7 I S195?

@ ethanoic acid methanoic acid
RS WftT [RRIGIEEREIe)

@ 2-chloroethanoic acid @ benzoic acid
2-3"RIARS Qfts @RS Qfts

The correct order of basicity is

IR OIFOIT B3 TG e

@ 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.

86.

87.

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

state

(@QET A ST FAT (TYAT CTECOT (R0”

Cs, Ne, I, F
@ Cs Ne
© 1 ® F

Which of the following is disproportionation?
BeTo Tl @I SPiearsad [Kifea?

(a) 2Cu* —» Cu® + Cu**
() 3Cl, +60H™ — ClO; +5Cl™ + 3H,0

(¢ 2H,S+80, - 2H,0+3S

() Na+ —;—(312 > NaCl

@ (@ (2), (b)

© @), © D© (@), ®),©

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

FORT 9N TISIE 2-@HI0E Rps sifee Sfcer Sl @[l 374" sffer x'3- (7
ATIeE ©9 = 63.5)

@ 20¢ 3.175 ¢
© 635¢ ‘ O 1270¢g



]

QBT UFF PTG a=b#c JF a = f = 90° FF y = 120° =63 GG '

@ orthorhombic cubic

[CRIEIEET REIEAE]
© rhombohedral : @ hexagonal
FROGE / [CEIRNO )

According to VSEPR theory, the structure of IF, is

VSEPR o7 wes IF, I569 2’7

@ T-shaped Square pyramidal
T-er5s N Prifrd

© Trigonal bipyramidal @ Pentagonal bipyramidal
fagdi RPEIfER AL - PrRifs

The correct increasing order of ionic radius is

AT FTIHLT W35 LT (2R
@ Li* < AI** < Mg?* < K* Li* < Mg?* < K* < Al%*
© Li* < Mg? < AI** < K* O Li* < Al* <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 ¢
molecular formula C;H;N. The compound A is

QbT (S AT A @ Sod NH, (SElw 79)-3 @5te [feat s B $eo17 33 | B-@ $o¢@ Br
i KOH -3 &oif*3w C Seofm 303 T1F Sifas 72wt 2z CoH,N | Aist A t=20z-

@ Benzoic acid Benzonitrile
[CORMEC U [SEUGIRET

@ Benzamide @ Toluene
RTINS T3

In the following sequence of reactions, X is

X Bry/H,0 s Y NaNO,/HCl 57 Boiling
ETOH

1, 3, 5-Tribromobenzene

weax [fEgefae X -3’3
X Dulled oy NaNOJME .5 FPolme | g g &R e

ETOH
@ Phenol A 2, 4, 6-Tribromophenol |
e 2, 4, 6-gi3@’W’ FqeT
© Benzoic acid @ Aniline
AR RT aftg Qfferq

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

AffTe o -  fte @IT WBE e ST R @re Fge (2 T I @RI =~

@ Primary structure Secondary structure
AR 515 @S 55T
@ Tertiary structure ' @ Quaternary structure



oW

B (10T Sfe STHel9iT ¢Fae 3% ?

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

SIGIANEIT TIREIT ST TT ©F THRS QP [5g AN FHIF (JCeTsl 27 |

Isobars are the atoms with different mass number but same atomic number
ATGIRNER CIREIT NI TNT SIFHILF @CeTs! [ AN FHIF QTP =F |

@ Isobars have equal number of protons, neutrons and electrons
STHGIRIRIT 50 AP o0, AL SN Jrerg ' M|

@ Isobars have equal number of protons and electrons

STGIRIIIRT SRS 2 5F o< Xe13 ' NS |

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

©OeTq (FIAGT® QTPITRATE S 318 SR ?

@ Mn3+, Fe3+ Mn2+, Fe3+

© Ti3+, CI‘3+ @ CI'3+, F83+
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96. The number of unpaired electron in [Co (CN), [~ is
[Co(CN), I~ & 2= W%Pﬁ RCEAFAT AT A
@ s
© o

© &

N}

97. The optically inactive « -amino acid is
S [ET o -afiq’ @fte e

@ Glycine Alamine

RIEIDT] qAfIT
© Leucine @ Valine
IGCIEG] Tofeq

98. The oxidation number of Clin HOCIO,, HOCIO,; and HOCIO are respectively,
HOCIO,, HOCIO, s HOCIO © Cl 3 SUsq SR @iy
@ +5,+7, +3 +7,+5, +1

© +5,+3, +7 D +1, +5, +7

99. An example of anionic detergent is

GFITAT TSP O9F SR (AR

@ Sodium stearate
oz Bt

Sodium rosinate
7 foum At

@ Cetyltrimethylammonium bromide
oeGAEeTaN R 3R

@ Sodium dodecylbenzene sulphonate

7 T B (SIS @A AR 70



01.

02.

VILL 1L UL UAULL 10

9O & @wwg Rfwar 10 s 90% = 71 | Rifea1Gia sifs gawe w7 7°3-

@ 0.2303 min-! 2.303 min-!
0.2303 fifas-1 2.303 fifs-1
© 0.02303 min- O 22.30 min-t
0.02303 Rfy5-1 22.30 fufap-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

frol @wg @bt fifemr X - Y 1 X - 3 sipet 739 BfIET Y Seoy @I 79 37

@ = é
© 4 © 1

4

The geometry of the interhalogen compound BrF; is

BT TS A5t BrE, 3 o1as °3-

@ Trigbnal planar Tetrahedral
Racolf RfTE oy ST

© Square planar @ Trigonal bipyramidal
I THGAT farerit /e fa- P
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103. In the following reaction, the compounds A and B are

s ifeare A i B @EEE (2R

@ CH301 KMnO 4
LA
MCls OH™

A B
@ Toluene Phenol
IGED] e
Chlorobenzene Beﬁzoic acid
FTRARA RS aite
@ Chlorobenzene Phenol
FTRARA Reeyer
@ Toluene Benzoic acid
PLES TERE «fts

104. The correct order of reactivity towards nucleophile 1s

O TiReq 2fs SThrTerR 97 THOT 2R

@ 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 < C¢H;COCH, < HCHO



06.

)7.

catalyst gives

CIRPHET FI0e9 BARUEE 1, 3- NEHIORT o Qa3 A153er's a9 I eofF

-

@ Buna-S
S

© Nylon-6

F13e14-6

Ofloxacin is a/an

S oA (20w -

@ Bactericidal antibiotic
@B Gt s

@ Antimalarial

[ GIREI RICIGIE]

Buna-N
a1-N
@ Teflon

Bacteriostatic antibiotic

@eEfeer@its e tamafts

@ Analgesic

IEEEIREY

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 IS RiFArs afs 3 s S 1 2 sfmiq Al 7 eicaied =7 | 24 oy S 7 7 foyH

O Al F A4S 3'7?

@ o056¢
© 2704

tE-2022
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D 0.06g
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108. For the ozone molecule, the atom numbered as 3 will have formal charge

109.

110.

o

TSI 3 ALY o

© AT (S AN SIS ST (=2-

1

/6\
20 /2 -_6_.3

@ o ® +1
© -1 DO +2

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

different bond order is

SeTe T GSIEIRT S BT Iisfa Niar i3 | Il Wit @eetst (T Q6o ((Z-

N,, NO*, CO, 02"
@ N, NO*
© co O or

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

st afbes pK, 4.76 orF awfam 3Ry’ wiEes pK, 4.66 T, 9w aftde

pH 2'3-
@ 17.005 0.05
© 17.05 D 0.005



2.

13.

d[A] d[B] d[C]
e el R = Al —=—— =FLkJ[A
A _rta) 2Bl O
then,
2A ———— 4B + C Rf@anwr 3@, I
dlA] d|B] d[C]
— = = ] A = k A
di k, [A] i ©o [ ] i 3[ ]
(oG8,
@ 3k, =k, k, = 2k,
© 2k =k, D &, =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) 18

9Tr A Rferta sifogass 77 & Swele W Wbt B Rfea 139, Sxeg sfwa Theq 1wy
(B2 - ED)=za

@ RTIn2 ~ 2.303RT
© -RTIn2 O o

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

the unit cell is

N'TT (AR APME= 144 pm) f.. IG5 HTs TR 37 | 9FF 1N S o=f 7 |
@ 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

TeTe TR SHIFINS & IF y I T 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 O™ are respectively,
3, 03, 0, IIF 02" 3 I&f Wat T

@ 2.5, 20,15, 1.0 1.0, 1.5, 2.0, 2.5

© 25,15,20,1.0 D 1.0 25, 1.5,2.0

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

ST (@O ST SR T IFARNT?

@ Ti* P
@ s @ Cu®*



@ :ccl,

© cHa,

@
CHCL,

© &

cCl,

.8. The hybridization of carbon in 8H3 is
8H3 -© PIIAT P 7' -

@ s sp”
© o )

spd

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

erq fferenfys C -txz-
CGH5NH2 NaNOZ/HC]. \A CuBr CHaBr > C

—> B —>

280 K 7 HBr Na/Dry ether

Br
® @/CHZBr @/Br
- @/CHBrZ B @/CHs

0. Lucas reagent is

TS RFIed (20x-
@ 7Zn-dust and H,0 ZnBr, and HBr
© Anhyd. ZnCl, and Conc.HCI D) Zn(Hg) and Conc.HCl
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