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L6= 0]

167 = 10T kg

6.67 % 1 Nk
AR Hea
B854 = 10" Fr?
dm = [0 Him™?

A= 7w e

USEFLL FUNDAMENTAL
COMSTANTS

Mass of electron
Planck’s constant
Charge ol electron
Boltzmann constant
Welocity of Lizht
T = 0F'% )

167 = 10 ke

6.67 = 10 Miwkg?
Bwdberg  constant
Avogedro number
B854 = 100" Fror!
g = 1077 Hw?

Malar Gas constants

L1l = 10* Kg
6,63 = 100 1 500
1= 10-*C
1538 =102 VK

300 0 misee

1087 = 1 !

6,033 = 10* imesle!

L34 IK ok

900 10 Kg
063 = 100 Jgee
6= 10 C
138 = 10F7 K

0= 10" mSee

1.09% = 107 m™*

G023 = 100 rpale!

314K male’




LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Elemant Gymhbol Abomic Atomic
HNumbear Weighl

Actinlum bit= 5 (2471
Aluminium al 1% 26,50
Americium b 95 [243]
Anebirnony 3b 51 121.75
Argan A 15 39,948
ATEEmC A E 33 Ti. 97
Astating At i (210}
Rarium Ha L1 13734

Berkelitzzm Bk qr (245

Brrgllium Qe 4 9042

Dismuth i 03 HE.9n

Boron a 5 10,81

Broming gr a5 T9.90%

Cadmium cd F-E 112,40
Calcium Ca aq 40,08
Califarniam cr LE] (251}
Carbon L= 5 12,011
Cerium sa 58 T401E

Lasium oS 55 13291
Chilaring cl 1T a5 45871

Chromium cr a4 g2.00

Cobralt Ca T £&.92

Capper o 29 B%.54

Carim om L] {247

Crysprasiom Cry E6 162,50

Einstrinium E=s 5q {264

Ermigm EF &R 167. 26

Eurpgium Eu B3 151.496

Farmiiam Frn inn {253

Fluarine F E| 19,00

Framsium Fr ET {223

Gadgolinium Gl B4 157.25

Gallium G 3| 9,72

GErmanium Ge 32 72.53

Gold Au K 195,497

Hafriur HF T2 178,49

Hallum Hi 2 A4.00%

Halmium He ET 164,93

Hydrogen H 1 1. 008G

Irctingm In 48 11482

lodine | L% | 125,490

Iradlinim Ir T 1922

Iren Fe pid 55.35

Krygton Kr 36 0380

Lanthamiun La ETF 138,91

Lawrancim Lr 103 1257

Lead Phb a2 207 %

Littiurmn Li 3 R

L st i Lis 71 174.97

Maganesium Mo i 24012

Mangancse Min 5 54.94

‘Mandelevim Kid 101 (5B}

Elema ik Svrnkboal Alomis Ao

Humber Weighit
Mercury Hg B 204,55
Malybdenum Mo 42 5594
Meodyminm Wk 60 1d4, 24
Magn Me 10 AR
Meptunium Hp o3 [23T]
Mickal Hi 15 56,71
Miakium W 41 2201
Mitrogan W T 14.007
Mobalium Mo 102 [283)
Crsmiam {15 Th 1490.2
CEygen o ] 15,9544
FPalladiizm P 4 106.4
Phosphorus P 15 in.aTd
Platinum Pt T8 15509
Plutanium Pu Gy [242]
Palonium Po [:¥] [214]
Fotassium K 14 1802
Prasesdymium Pr sl 140,91
Promathium P B [547T1
Protactinium Pa M [231]
Radium Fa i8] [22&)
Radaen Rn a6 [2221
Rhenium Re 75 156.23
Rliadiuwm Rl 45 102.91
Rubidium Rl 7 5547
Ruthenium Ru a4 1011
Samarium Sm B2 1535
Scandium S 21 4445
Salanium S 14 TH.96
Silicon Si 14 28.09
Silver Ag 47 10T.EM
Sodium a i1 2.9308
Sfrantium 5r i ET.62
Sulfur 5 16 J2.0c4
Tantalum Ta Ta iE0.25
Techinetiurm TL 43 [949]
Tl e Ta 52 H27.e0
Terzium Th 65 155,92
Thallium Ti 3] 4 27
Thorium Th S0 1304
Thulium Tm EY 168,53
Tin 5n =0 115,68
Titamiurn Ti 22 47 480
Tungstan W T4 15485
Uranium u &2 2IR.03
Vanadium W 23 5,04
Xanon P 54 13430
Yitarklum ¥h T 173.04
Yetrium ¥ an &R,
Zirs Zn an ak. 37
ZifCOmilin ZF 41 91.2%

*Based on mass of CV at 12.000... . The ratio of thess wrights of those an *he ordar chemical scale {in which gy gen o
natiral isotopic compogiticn was assignod a mass of 16.0000..) is 1.000083. (Valras in parenthesaes raprozent the most
stable known Isotopos.)
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PART A

L. In still air, fragrance of a burning incense stick will
be smelt by an observer quickest when the
experiment is carried out at

1. low altitude 2nd  high air lemperature.
2. high altilude and bow air temperatura.
3. low altiwede and low air emperaiere.

4. high altinede and high air temperature.

2, How many squarcs are there in this figure?

29 2, 14
Sl oy 4, 17

3. A mountain road has 3 sections of different slopes
as shown. What is the average slope s of the entire
climb¥

2 () =m=(1/2)
3 lem=3 4, (I3 =m=]

4. Which of the following graphs shows the
concentration of 2 sugar solulion as a function of the
cumulative amount of sugar added in the process of
preparing a salurated solution (e lemperature
remaining constant}?
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5. There are sand-piles which are geometnically similar
but of dilfersnt heiglits. The ratio of the masses of
the sand comprising two randomly chosen piles will
be equal o the cato of (e

1. pile heighis.

2. squares of the pile heights.

3. cubes of tie pile heights,

4. cube-roots of the pile heights.

6. There are two identical vessels of volume ¥ cach,
ong gapiy, and the other containing a hlock of
wood of weight we. The vessels are then filled with
water up 1o ihe brim. The taro arrangements arc
shown as A and B in the figurg. If the density of
water iz 2 and g iz the aecelecation duws 1o fravily,
then

. A and B have equal weights.

L. A is heavier than B by an amount w,

3. A is heavier than B hy an amount Fe — w,
4. B is heavier than A by an amount Feoer — w,

7. I the father has blood group O and the mother has
blnod group AR, what are the possible blood groups
of their children?
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8. Muclei of P and 3, accelerated theough the same
poleaiial difference enter 2 unifom, (rnsverse
magnetic feld (Z =15 for P and Z = 16 for ), As
they emerge from the magnenic fGeld

8. W e w e e T S @ TR vw
HEY HEr YT a7 8 mw oew (P @
fw Z =15 7 8% RwZ=16 ) w3 & e
&7 o g e & oAt

both nuclei emerge undeflected.
P is deflected less than **S.
p 35 deflected more than 5.
both are equally deflectsd.

1, = T A Beh v @ Gead #
2, PP iy VS g R a e

3. PP mr Ry 25 @ S # s #
4. T 7 By v v @ g

9. de g F 1w wWew o) gEoT aEner &
SWE WETW & WA U7 gov o we T e
TEY BNTL WY gET W awerrR WS TEwn e
T gF g @ g FEeT @ ow 5 wwar i

IE-L.GI‘\-\.'II—I

9. A person chewing a bubble gum did not experience
gar piin in a jet plane whilc landing whercas another
person not chewing a cum had car pain. “The reazon
could b

ﬁ.l_
. chewing gum is a pain killer
. ey sdmee B 2. chewing equilibrates pressure on both sides of
2. T W R T @ S aew & oaw the ear drum
W T ST E S 3, chewing rum closes the ear drom
3. FEoT @ wEvl B S F T TonT 7 5 B 4.  chewing distracts the person
4. FHETH F owern oF § ey e d
10. & giifar of Sewew Foiter dur W= T 19. The reason why a lunar eclipse does not occur at

11.

12,

1. o & w wft gitforst & s w2 siory
2, Eﬁ;’#gu##vﬁ;wwaéaﬁmgﬂé#
FH it s o &

3. wa) oY s vty war A # .
4. T W g B el o ofeld e #)

T SEE U Sew & e e gRew o o
wumsEY R ¥ dem 21 anw
qeErEdT @R w awe T TewT W v
ot B R o wl By oowe ww B omer
B a1 W oftenT = owEt ani £ 7

1. ) h
g— it A
T sy

¢ # ampi, OV sEm-amET (p 7 2p) e
o oF FEwT U war pwey oo ¢ 2w
?ﬁmﬁmmﬁ?fﬁﬂﬁ'ﬁf#aﬁfw
& W gvEr e ov agte e B d wd’

44543

& ffe @ o # -

every full moon is

[. the positon of the sun is nat Frvoueable an all
full moons.

2. the orbital planes of the moon and that of the
earth are inclined to cach other by a small
angle,

3. the shape of the earth 15 not a perfect sphere,

4.  the moon reflects only from one hemisphere.

1L A boy throws 2 stone vertieally upwards with a

certain initial velocity. Which of the following
graphs depicts the velocity as a function of time, if
the acceleration due to gravity is assumed to be
wniform and constant?

LI Z. !":

Wy
~
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\'HQ:"]'/P
i.
sy o
.X.--
e
v,

12,4 ngid uniform bar of a certain mass has twa bobs

of the same size, but with different densitics p and
2p suspended identically from s ends.



o) » a’
P 2p
1. 2d =d' 2. d=2a
3. =24 4. o <24

13, fimg A 74" spmg o & www O° 9 00%y aly
 m e & ¢ ot ol g B e BT diwfe
o weer , oe 0%y wmner ve Rea & oasrdarsd
FETw RATA AT g BTew e oW
T ¥ T g T #

1, AA'= BB’
3. AAd'=(¥)) BR’

2. AA'=2BB
4. Ad'=(2) BB’

14,

et wwar T E v A § ol wE over 2 0 A
7 C# sguwer sawd @9 7 B @ arqwer
v w s F ) 0w A sy & ow B ot
firtrat & Y TEEET SN

A TC T o ¥ wy #

AFC @B gwdatw g

. A FC wgard el @ wm E

- A T g & s oy Cot geer A oww g

i e

15. =7 giEmY wr et oy 59 -

FET N s
A, =T g a. ST
| B. ’Brﬁ h. =i
| C. Fiftm ang. | ¢, ey aiw 4
A B C D

[ a b L d
2. d R a
3, a cood b
4, d a i h

P 2p

When the bar is level on a fulerem &5 shown in the
figure, o and o are related by

d =24
a < 2d

L2d=d 2.
3. d =24 4.

13. There are two poinis A and A" on the equator at
longitudes 0 and 90°E, and two other points & and
B on the zame longitudes, respectively, but at
latiiude 6073, The distances (along the [atinedes)
hetween the points 4, 4'and &, 5" are related by

I. A4'= BB’
3. Ad'={(3) BB
14.

2. A4d'T=2 BE
4, Ad'={(2) BR’

Water is flowing through a tube as shown, The
crogs-sectional areas a1 A and C are equal, and
greafer than the cross-scctional arca at B, 11 1he
flow is steady, then the pressure on the walls 2t B (s

less than that at A and that at C,

mere than that at A and that at C.

sarne as that at A and that at C.

marc than that at A hut less than that at C,

ol o e

15.Match the taro lists

Rawe Materiol Produt
A Limestone a. Porcelain
B. Gypsum b, Cilass
C. Silicasand | c. Plaster of Parig
D, Clav d. Cement
A B L I
L a b o d
2. d < I a
3. a < | b
4. d ! & b
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16. adle ~60,000 W= @ goe Fdfw gard @16, The "C dating method is not usually used for dating
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7.

149,

organic substances older than ~60,000 yvears, bacauss

such objecis rarely contain carbon.

such ohjects accumulated "C after their formation,
in those times there was no production of *C.
mast of the "C in the sample would have decayed,

Fu ek B =

A seismograph receives a S-wave 60 = after it receives
the Powave. IF the velocities of P and 5-waves are 7

“kmne's and 6 ks respectively, then the distance of the

seismue focus from the seizmograph is

1. 2520 km 2. 42km
3. 070 kan 4. Tikm
. The decay of a radioactive isplope P produces a

stable daugliter isetope D, The ratio of e mumbear of
atams of £2 1o the number of atoms of 2 after 2 half
lives wonld be

¥
4.

1. /4
3 -d

i
2

The statter plois represent the values measured by
two similar insfruments, Point A dn the Gouces
represents the true value, Which of the following iz 2
correct  descoption  of the quality of these
MCASUreTnents

|/ﬁ_‘\
\&/

Fa rg.2
1. Fg.l : good accuracy, good precision
Fig, 2 1 pood accuracy, cood precision
2. Fig.l :poor accuracy, poor procision
Fig. 2 : good acowracy, poor precision
3. Fig.1l : poor accuracy, good precision
Fig. 2 : poor accuracy, poor precision

4. Fig.]l : podr accuracy, poor precision

Fig. 2 : poor accuracy, Locd precision

. Even though the concentration of CO, is fhe same at

zea level and 2t high altitude, the photosynthetic rate
1% higher in a3 plant grown at sea level than in 2 pland
(of the same species) grown at high altitude, The
reason for this is

light mtensity 15 more at sea level,
femperature 15 lower at higher altituds,
atmospheric pressure is higher at sea level.
relative huradily 12 higher al sea lavel,

e e T
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. s

nH0 + 1 — [Cl{HaO),] - (A)
GH0 + Mg — [Ma(iO)e]™ - (B)

¥ Ay e (0,

o iy @ ey

1. &hf(A) aur (B) & o707 7

2 (A) F v s oo o (B) Forw o
w

1 (A) F ey @7 irm (B) A T G
o

A, @Y (A) T (B) ¥ w g

Si, P53 aarCl i o wert F M g
& W awat B oag §

21,

. Cl=8=P=>35i
2, Cl=P=5=5
L PES=R1=0]
4. S5izP>5=C]
23, st AT AEge W W e E
[
arlm
a _.e. a I_D ."?"' .-:':-:-;':.:h"\- .-'{.'H-i =
[T e o A ko . i | i
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i il = i o
4
5 o & s
i,

24. I," & o) ptagrr gt @ g wem # oy

l. m= 2. it
o 4. #

25, Fe(CO); 77 Aigwiy &aps o0 0w gaany
g7 mr owRT § %W Rew owrr ot oa
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24.

25
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PART B
. In the reactions {A) and {3,
nH,0 + CT" — [CIH0)] - [A)
GHAO + Mg — [Ma(H,0)]™ == (B}

water baftaves as

L. anacid in bodh (A and (1)

2. anacid m (A) and a base an (2
3. abascin {A)and an acid o (B
4. abasein both {A)and {R)

o Thee stee of the o ocbatals i Si, B, 5 and C1
followes the order

Cl=8=P=5
Cl=P>5>5i
pP=i=5=C]
SiFlP=a=Cl

B bet Bud o

The correct structure of basie beryllivm nitrate is
-]
oion
1 1 “P.;
.-F'H. _.-c'::..;.\,\. &
-.ﬂf“"'\'l. e
W
a
h D\.n__.-""'-\- .-"T“"nh"':l - I-"k.,\{.-"“""-!_l\.-"'ﬁ"':.-:-“
A i £ NS
|.'\-r TrrTS |"..".-._\. -\'ﬂ r 1 .\a
& K“‘-. I.f.“ iy ::- K\“‘-:\ ""-f ]
I:_.'\-l-\_ o oy ':i"-- = -\-{.-'—"':I'\-a'

The tal number of lone paics of electrons in Iy
is

[, zero 2. three

3. six 4. ninc

If Miisshauer spectrum of Fe(CO). is recorded in
the presence of a mametic field, the original
spoctrum with two lines changes into the onc
with

theee lines
four lines
five lines
six lines

Ea L bdo—



26. B imp Cu'' ard @ Fewr @ EDTA #
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1. ammew ab = [Fe''] mr smeT od =

[Cu™]
2. amm ab = [Cu'”] mer s od =
(Fe™]

3. s ab = [Fe*') aor s od =
ey EDTA

4, &R ab = [Cu''] mwr s
cd = v EDTA

27, et Ak VC B @ wee-we
Py oy, & aewelr elar 8-

Pzl F7
Cx- W0 T |
N il
orfigrT w o

e i

28. DNA &t & =il wrowm St fee
(A), st (T, wmpehdts (C) == (G),
B # guRen emef ame gor ¥ g

1. AGaer CT

2, ACa=r GT

3. AG ey AC

4. AT @ GC
20 T m met-EBErENET 8 s
HET F ot

o
ot

A
v

B T

26.

27,

T

The spectrophatometric response for the tiration
of a mixture of Fe'* and Cu™' ions against EDTA
is given below.

| : :

I

k]

Vedrw o BT

The corrsct statemeant o

1. volume ab = [Fe] and volume od =
[Cu™]

2. volume ab = [Cu™] and volume cd =
[Fe™

3. volume ab = [Fe™] and volume cd =
greess EDTA

4, volume ab = [Cu®] and volume ed =
exeess BEOVTA

Inn “carbon-dating” application of radicisotopes,

M emils

B-particle
a-particle
y-radiation
[asitran

o by

The actual base paics peezent i the doubls
helical structure of DNA containing adenine (A),
thymine (T, cytosine (C) and guanine (), are

MG and CT
AC and GT
A and AC
AT and GC

Folo bbb =

29, The oxidation state of iwan o wed-femoslobin is

1.  three
R

3. four
&, FCEG



30, N{COy @ S L (L = PMe; &
P{OMe);) 7 7= s NiCO;0L 35t 2

1.

32.

33.

34.
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1. v (99 = vig [ﬁmm?ﬂi}

2. Voo {Fwm) < vog (9FEmS)

3. Vi {m:l = Yo (di‘,ﬁ:‘ﬁf{qﬁ}

4. voo{FWE) = veo (75 COY)
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30, The reactions of NifCO), with the ligand L (L =
FMiey or B{OMe);) vields Ni{CORL. The reaction

31

3.

i

34

15

Zoad ok o—

R

EESOCIalive
dizsoealive
interchangs (1)
nterchange (1)

A a ligand O iz

only a g-donor

only a g-donor

hoth a g-donor and a m-donor
A oredonar and a m=accepior

The vorrect d-electron confipuration showinpe
spin-orbil coupling is

D =t

[ TS K ]

I
g &
LS el

4 [
L &

¥ .7
L &

The correct statement for the ageregating namee of
alky] lithinm (R1i) reagent is

2.

1

4.

the carbanton nucleophabicily increases
with agimegation.

the observed ageregation anses from its
clectron deficient natire,

carbanion nucleaphilicity doos nat
depomd on agerexation.

the extent of aggregation 15 maximum in
polar dative selvents,

For the reaction, fans-[ ICHOCN(PPhy L] + Cla —
frans=[LeCly{CONIPh), ), the correct observation

1=

e L B3 —

Voo PTOduct) = vop (reactant)
Vo fpToduct} < v (reactant)
Ve (pToduct} = veg [Teactant]
Voo (product) = vey (Tree CO0
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3. [MoOs]™ 4, [ReOs]™

37, FreifefapT & o mw ari #
1. ANOH); 2. La{OH)
3. Ce(OH); 4. Lu(CH)

TF WEww A mr e waew A E G
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38,

. AATERRR &

2. Aaaty Ala s gy

oA +A B

4. A -Al gt s
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35, The mucelophilic attack on olefing under nuld

Ja.

FL

38

34,

40,

eoqditions -

1. 15 always facile

2. i more facile than electrophilic attack on
elafing

3. s facile for electron-rich olefins

4. requires activation by coordination to
metal

Among the following the strongest oxidizing

agent is
1. [Wog i [CrO.*
3. [MoO= 4. [RetuT

The least basic among the following 15
I. AlCH) 2. La(OH);
3. Ce(OH) 4. Lu{OH);

For any oporator A and its adjoint A', the
INCORRECT statement is

1. A A'is hermitian

2 A AT ATA is hermitian
3. A+ AYis hermitian

4. A - A'is hermitian

For hydrogen-like atom with a nuclear charge 2,
the cnergy of orbital with principal quantum
number 'n' follews the relation

EI

1. E,«n’Z’ 2. E ot——m
] n

i 7

3.0 Byee=— 4 E"q,-":_,
n n

The average value of the radiug <r=> in the 1s
state of the hydrogen atom is (1, is Bohr radius)

Is i
0.5 a,

1. i
3. 075 4.
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41.

42,

43,

44,

45,

Among the following, the CORRECT statement
1%

l.  The number of irmeducihle repeasenialions
15 cqual to clesses of  symmetry opérations,
2. The number of imeducible representations
15 equitl 1o the order of the symmetry paint
groug
3. The irreducible representations contiined
in any point group are always of one
dimension
4. A symmetry point group may not contain a
totally sviumetrie irreducible representation

For a distomic molecule AB, the energy for the
rotational transition from 1 =0 1w 1 = 1 slate is
39 cm™. The energy for the rofational transition
fram 1= 3 ta I = 4 state would be

l. 3.%em” 2. TRem’
3. 11L.7em” 4. 156um™
For the wibrational Raman spectrum of a

homonuelear diatomic molecule, he selection
rule under harmonic approximation is

1. Av=0anly 2. Av==1only

3. Av=+2Zonly 4, Av=0 1]

With increase in temperature, the Gibbs free
energy for the adserplion of & gas on to a solid
surfaee

1. Dbecomes more positive from a positive value

2. becomes more negative froan a positive valie
3. hecomes more positive from a negative valus
4. becomes more negative from a negative vale

The vapour of a pure substance, when conled
under a pressure less than s tple-poind
pressurs,

1. liguefics

2, liquefics first and then solidifies
3. sohdifes direcily

4,  remains unchanged
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1. 50 ITmolt 2. 415 Jmol!
3. 15,0003 mal” 4. 125,000 1 mol”!
30, wEwT sgelieer & sl amey ot &

|, o mwRag |

2. TwT-TErE Homo A @
3. el g oW

4, Wy s ®
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46.The gquantities, which are held fixed in a

47.

48,

45,

canchical enscmble are

l. W,TandP 2
I W VvandE 4.

V. Tand W
B, Vand P

The correet value of E™ of a half cell in the
tfollowing graph of E vs log m (molality) is

e
=l
A gL G
jog
I.  CCYAC! 2. ABY
3. BB’ 4. CC

One of the assumplions made in the conventional
activated complex theory is

1. equilibrium 1% maintained between the
reactants and the activated complex

2, equilibrium is maintained betwesn the
regclants and the products

3. equilibrium s maintained between the
products and the activaled complex

4. equilibrium is maintained hetween the
reactants, the activated complex and the
products

For a reaction, the rate constant k at 27 "C was
found o be:

k=54 xI0" ¢,
The activation energy of the reaction is

1. 508 mol’ 2
3, 150001 mel® 4.

415 J mol”
125,000 1 mol™

« During the addition polymerisation, the reaction
procesds via
. stcp-growth proccss
2z, free-radical chain reaction
1. cascade process
4. eddition reaction
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How many aloms are there in an clement packed
inu Jre strecluce

| & 2

¥ =4 4, 8

The stmcture abtained when all the tetrahedral
holes zre ovcupied in a fie strecture is of the
ypo

1. Mal’ 2. sl
}. CaF, 4. Ens

Dispersion of a selid in 2 liquid, a liquid ina gas
and 2 liguid in & liguid are respectively known as

aerosal, emulsion, sol
sol, asrasal, emmulzion
eimilsion, sol, 2erosn]
aerasol, sol, emulsion

o =

The data obtained from two sets of expenments
A and B have the following chacteristics

Experiment A B
Blenn S0 unils 100 units
Standard deviation Z units 2 umits

1t may be concluded that

A1 more precize than B

A 18 less precise than B

A znd B arc of the same pracision

relative precision of A and B cannot be assessed

dotlink e

55, The IUPAC name of the compound oven below 15
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