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As we move from top to bottom in a
group of periodic table, the softness of
bases :

(A)  Gradually decreases

(B) Gradually increases

(C)  Remains same

(D)  None ofthe above

Among the following complexes which
has highest paramagnetism ?

(&) [Cu(H,0),]"

B)  [Cr(H,0), ]

(©)  [Fe(H,0),]"

D) [Zn(H,0),]"

Which one of the following elements is

present in chlorophyll ?

(A) Fe
® P
(©) Ca
D) Mg

The ligand substitution reactions in square
planar complexes proceed by :

(A) S 'mechanism

(B) S *mechanism

(C) S 'CBmechanism

(D)  None ofthe above

The ability of a group to direct the entering
ligand to occupy transposition with
respect to the groups is called :

(A)  Stericeffect

(B) Inductive effect

(C)  Transeffect

(D)  Peroxide effect
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10.

I1.

Which one of the following gas is stored 6.
in myoglobin ?

(A) NO B) CO

© CO, D) O,

Deficiency of Vitamin B, , causes : 7.

(A)  NightBlindness

(B)  Cancer

(C)  Tumor

(D)  Anemia

Diamagnetic substances set themselves 8.

with respect to applied magnetic field at :

(A) 45° B) 60°

(©) 90° (D)  180°

The bond formed by the reaction of hard 9.
acid and hard base is :

(A)  Covalent
(B)  Electrovalent

(C)  Coordinate

(D)  Hydrogen

Number of haem unit(s) present in 10.

myoglobinis:
A 1 B 2
< 3 D) 4

Reactant molecules react to form a 11.

species which is called :

(A)  Reaction intermediate
(B) Transition state

(C)  Activated complex
(D)  All ofthe above
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12.

13.

14.

15.

Which of the following is used in sealing

joints of jet aircraft ?
(A)  Silicon grease
(B) Silicon resins
(C)  Silicon rubber
(D)  Silicon fluids

Soft ligands prefer to get attached with a
centre which is already linked with soft
ligands. Similarly hard ligands prefer to
get attached with a centre which is linked
with hard ligands. This tendency of ligands

is called :

(A)  Polymerisation
(B) Symbiosis

(C)  Hardness

(D)  Sofiness

Colour of chlorophyll is :

(A)  Green

(B)  Blue

(C)  Yellow

(D) Red

Paramagnetism increases as the number
of unpaired electrons :

(A)  Increases

(B)  Decreases
(C)  Firstdecreases then increases

(D)  Firstincreases then decreases
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16.

17.

18.

19.

20.

Those reactions in which there is a change
in the composition of the coordination
sphere of the complex without any change
in oxidation state of the metal are called :
(A)  Additionreactions

(B) Substitution reactions

(C)  Redox reactions

(D)  Racemisation reactions
Magnetic susceptibility is determined by:
(A)  Chemical balance method

(B)  Physical balance method

(C)  Gouy balance method

(D)  Victor Meyer's method

Weak ligand complexes contain higher
number of :

(A)  Pairedelectrons

(B)  Unpaired electrons

(C)  Non-bonding electron pairs

(D)  None ofthe above

Stable complexes are formed by the
ligands which have the following
property :

(A)  Highbasicity

(B)  Highcharge

(C)  Smallsize

(D)  All ofthe above

Which one of the following increases

haemoglobin in blood ?
(A) N4

® K

(©) Ca*t

(D)  Chlorophyll
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21.

22.

23.

24.

25.

Which of the following element is present

in excess in human body ?
(A Co
B 7n
€ Mg
(D)  Fe

Which of the following is essential for
photosynthesis in plants ?

(A)  VitaminB,,

(B)  Haemoglobin

(C)  Myoglobin

(D)  Chlorophyll

The example of d® system is :
(A [Cr(H0) ]

(B)  [Mn(HO)]™

©)  [FeH,0) 1™

D) [Ti(HO0) "

The essential condition for Laporte

allowed transition is :

(A) As==1

B)  Al=#I

©)  Am=tl

D)  An==1

The compound Fe,0, is :

(A)  Ferrimagnetic
(B)  Ferromagnetic
(C)  Paramagnetic
(D)  Diamagnetic
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26.

27.

28.

29.

30.

31.

Low electronegative species is :
(A)  Softacid

(B)  Softbase

(C) Hardacid

(D)  Hardbase

The general formula for mononuclear

carbonyls s :

A) M, (CO),
B) M, (CO)
©)  M(CO),

(D)  None ofthe above

Nature of phosphonitrilic chloride is :

(A) Neutral (B) Basic

(C)  Acidic (D)  Amphoteric

The stability constant of complex

compounds is also known as :

(A)  Formation constant

(B)  Dissociation constant

(C)  Ionisation constant

(D)  Equilibrium constant

The reaction intermediate has :

(A) Minimum energy and most
unstable

(B) Maximum energy and most
unstable

(C)  Maximum energyand most stable

(D)  Minimum energy and most stable

In magnetic field, paramagnetic

substances are :

(A) firstrepelled then attracted

(B) firstattracted then repelled

(C)  repelled

(D)  attracted
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32.

33.

34.

35.

36.

Which one of the following states is
indicated by /=2 ?

A) s
B) p
© d
O f

"The paramagnetic susceptibility is
inversely proportional to the absolute
temperature." This law is called :

(A)  Boyle's Law

(B) Curie's Law

(C)  Graham's Law

(D)  VanVleck Law

Strongest ligand among the following is :

(A) CO

B) NH,

© HO

D) F-

Which carbonyl is liquid at normal
temperature ?

(A)  Cr(CO),

B)  Ni(CO),

©) Fe, (CO),
(D)  Co, (CO),

Which one of the following complex ions

is unstable ?

(A)  [Co(CN)IT

(B) [ Co(NH,),(H,0)]*
(©) [ Co(NH)JIT*

(D) [ Co(NHy),F]**
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37.

38.

39.

40.

41.

42.

Carbonyls are soluble in :

(A)  Organic solvents
(B)  Liq.SO,

(C)  Lig.NH,

®) HO

Electronic spectra is observed in :

(A)  Infraredregion

(B) Infrared and visible region

(C)  Infrared and ultraviolet region

(D)  Ultraviolet and visible region

Inner orbital complex is formed when

ligandis:

(A) Strong B) Weak
(©) H,O (D) F~

Structure of polysiloxane is :

(A)  Linear

(B) Cyclic

(C)  Cross-linked

(D)  Allofthe above

Silicones remain unaffected by :

(A)  Weakacid

(B)  Weak base

(C)  Saltsolution

(D)  All ofthe above

For an endothermic reaction :

(A)  Reactants have lesser energy than
products

(B)  Reactants have higher energy than
products

(C)  Reactants and products have
equal energy

(D)  None ofthe above
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43.

44,

45.

46.

47.

Which is diamagnetic in the following ?

(A) AT

B) Ca”

(C) Na*

(D)  Allofthe above

d-d transition s :

(A)  Metal - Metal transition

(B) Ligand - Ligand transition

(C)  Metal - Ligand transition

(D)  Ligand - Metal transition
Colour of [ Ti (H,0), I** complex ion is:
(A)  Purple

(B)  Yellow

(C)  Green

(D) Red

Organometallic compounds react with
alcohols to form :

(A)  Ketones

(B)  Hydrocarbons

(C)  Ethers

(D)  Carboxylic acids

According to HSAB-principle,
H*-ionis:

(A)  Hardbase

(B) Soft base

(C) Hardacid

(D)  Softacid
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48.

49.

50.

51.

Which of the following is correct

statement ?

(A)  Large bulky ligands form less
stable complexes

(B)  Stability of a complex increases
with high charge on the central
metal ion

(C)  Stability of a complex increases
as the number of rings in the
complex increases

(D)  All ofthe above

Chelate complexes are more stable than
the similar non-chelate complexes. This

effectis known as :

(A)  Inductive effect
(B)  Resonance effect
(C)  Chelate effect
(D)  Peroxide effect
Generally carbonyls are :
(A)  Paramagnetic

(B)  Diamagnetic

(C)  Ferromagnetic
(D)  Ferrimagnetic

Phosphonitrilic compounds are known

as:
(A)  Phosphazenes

(B)  Phosphorescence
(C)  Phosphine

(D)  None ofthe above
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52.

53.

54.

55.

56.

Oxidation state of metal in carbonyls is :

A 1

B 2

<© 3

(D)  Zero

Which property is not shown by the
inorganic polymers ?

(A)  lonicnature

(B)  Highstability

(C)  Lowviscosity

(D)  None ofthe above

Which one of the following is hard acid ?
(A)  Ag

B)  Mg”

(©)  Hg”

D) Cu

Element present in haemoglobinis :

(A) Ca

® Mg

(C) Fe

D) 7n

The complexes from which a ligand can

be replaced by other ligand are called :

(A)  Labile complexes
(B) Stable complexes
(C)  Inertcomplexes
(D)  None ofthe above
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57.

38.

59.

60.

61.

Diamagnetic substances contain :

(A)  Oddnumber of electrons only

(B) Odd and even number of
electrons

(C)  Evennumber of electrons only

(D)  None ofthe above

The overall stability constant (3 ) is related

with stepwise stability constants (k,, k,,

| SU ,k,) by the equation :

A  B=k.k, ks -k,

(B) B=k+k,+k,+ ... +k,
R P D

(C) kl kz k3 .......... kn

D)  B=kk,+ KK+ oo +k, k,

Ferromagnetic substances behave like

paramagnetic substances :

(A) at0°C

(B) above Curie's temperature

(C)  below Curie's temperature

(D)  atCurie's temperature

For a d>-system, where electron spins are

parallel, its spin multiplicity is :

(A) one
B) two
(C)  three
(D)  four

Which of the following carbonyl does not
obey eighteen electron rule ?

(A)  Fe(CO),

B) Ni(CO),
(C)  Cr(co),
(D)  Mn(CO),
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62.

63.

64.

65.

66.

‘Which orbitals are involved in inner orbital

complexes ?

(A)  (n-1)d!nsnp* orbitals

(B)  (n-1)d*ns np? orbitals

(C)  nsnp®nd?orbitals

(D)  (n-1)s(n-1)p?nd? orbitals
All the complexes have :

(A)  Different stability

(B) Same stability

(C)  Same stability constant
(D)  None ofthe above

Which one of the following pairs of
electronic configuration does not show

more than one electronic states ?

(A) d*andd’

B) d*andd?®

(C) d'and

(D) d*anddf

Unit of magnetic moment is :
(A)  Gauy

(B)  Rutherford

(C)  Curie

(D)  Bohr Magneton
Which one of the following is organo-
metallic compound ?

A) CH,—Li

(B) CH,COONa

(©) CH—~O—Na

(D) (CH,CO0),Ca
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67.

68.

69.

70.

71.

The energy diagram for d° configuration

isinverseof :

(A)  d'configuration
(B)  dconfiguration
(C) & configuration
(D)  d’configuration

Which one of the following carbonyls
does not obey EAN-rules ?

(A)  Ni(CO),
(B)  Fe (CO),
(C)  V(CO)
D)  Cr(CO),

Which one of the following is unstable ?

(A)  AgE”

B)  Agl’

(©)  Cu,Cl,

D) Hgl,
Vitamin B, , contains :
A Cu

B) Co

© Mg

(D)  Fe
Following type of bonding is present in
alkyl siloxane :

(A)  Si-C-Si

B)  c-0-C

(©  P-N-P

D)  Si-0-Si

KNP/CHEMISTRY-0355-D/9800
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67.

68.

69.

70.

71.

d® fo=ame 3 fore Sott ey = foma &
frda & @ -

A)  d'feEE
B) d*fa=E
(C) &R
(D)  d° o=

Frefofed & & @F-a1 FEi@ g
QAT Hi% T & e el Y © 7

(A)  Ni(CO),

(B)  Fe (CO),

(C)  V(CO),

D)  Cr(CO),

frfefaa & i oremt ® ?
(A)  AgE”

B) Agl’

(C)  Cu,Cl,

D) Hgl,

feife B,, o SuReq & ¢
(A) Cu

B) Co

C€) Mg

(D) Fe

Ufcehel Rectier 7 T Sep it e et
¥

(A)  Si-C-Si

B) c-o0-C

(€)  PN-P

D)  Si-0-Si



72.  Mostessential conditions for a hard acid 72, FER AW B U Sfqerasas R

are : 2
(A)  Highpolarising power A) S AU FHA
(B)  Highpositive charge (B) T g9 @A
(C)  Small cation (C)  BiE 89 oA
(D)  Allofthe above (D) S a4t
73.  Haemoglobin actas : 73. EWroeE P B R
(A)  Oxygen carrier (A) AR aEh B aE
(B)  NH, - carrier (B)  NH, d©% H TE
(C)  Water carrier (C) S ae® H aE
(D)  None ofthe above (D) ST H | FE TS
74.  According to crystal field theory, the 74, TrEd wiks e # AIER 91 e
bonding between the metal ion and ligand T foRve & #e7 aeEE el @
is: (A)  wEEEs
(A)  Covalent ®) W
(B)  Electrovalent .
(C)  Coordinate © s
(D)  Hydrogenbonding (D) TG T
75. In tetrahedral complexes, which one of 75. ?@ﬁb_vﬁﬁq Fl'cl\g_cﬁ 3 fore et & @ M-
the following statement is correct ? T FHIF qI § 7
(A)  Theenergy of (t,,) set is lower A) (t,) H Foll B AN (e,)
than that of the (e,) set HYE P FHoll Dl TUET FH SR ©
(B)  Theenergy of (t,,) and (e,) sets B) () T (e, Tl @ Fofl T
is equal Bt B
(C)  The energy of (eg) set is lower © (eg) e B Foll B AN (tzg)
than that of the (tzg) set BEE P Folt Hl ST FH ST B
(D)  None ofthe above (D) SWE F | FE TE

KNP/CHEMISTRY-0355-D/9800 (17) [PTO.]



76.

77.

78.

79.

80.

KNP/CHEMISTRY-0355-D/9800

For a stable complex, the value of ionic 76.

potential must be :

(A)  Large

B) Very small

(C)  Zero

(D)  None ofthe above

Magnetic property in the substance is due 77.

to the presence of :
(A)  Neutron
B) Proton

(C)  Electron

(D)  Positron

Which of the following transitions is 78.
Laporte forbidden ?

(A)  ps

B  dd

© sp

(D)  None ofthe above

The bond present in carbonyls is : 79.

A M«=—CO
B M—sCO
© M#CO

(D)  None ofthe above

Inorganic rubber s : 80.

(A)  Phosphonitrilic halide
(B)  Silicon fluid
(C)  Silicon grease

(D)  Siliconresine

(18)

WE Gl $ U A fawE @A
BT &

(A) e

B) T A

© g

(D) W § § g T

forelt e ¥ e o7 e 9 SuRerfy
3 HROT BAA ®

(A) I

(B) e

€) FHEM

(D)  UeiIgE

e depao & Jd affa depae
H-T1 8 7

(A)  ps
B)  dd
€)  sp
(D) S ¥ ¥ $F T
Preivar 7 IuRRerd oTEr §

A  M«=—CO
B M—sCO
© M#CO

(D) W F q FE T

STPETH W B

(A) SRR BEs
B) fafwe T

(C)  Tferspt d

(D)  fRfcrpr e



81.

82.

83.

&4.

85.

Silicones are the polymers of :

(A) SiandH

(B) Si,Cand O

(C) Si,CandN

(D) Si,BandN

The principle of hard and soft acid-base

was suggested by :

(A)  Bronsted and Lowry

(B)  Arrhenius

(C)  Pearson

(D)  Lewis

Colour of haemoglobin is :

(A)  Green

(B)  Yellow

(C) Blue

(D) Red

According to thermodynamic sense,

complexes are called :

(A)  Inertandunstable complexes

(B)  Inertand labile complexes

(C)  Labileand unstable complexes

(D)  Stable and unstable complexes

Which statement is incorrect ?

(A)  sp3d* hybrid orbitals are
pyramidal

(B)  sp3d* hybrid orbitals are
octahedral

(C)  H,Omoleculeis sp>-hybridised

(D)  dsp? hybrid orbitals are square

planar

KNP/CHEMISTRY-0355-D/9800
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81.

82.

83.

&4.

85.

(A) SitgH%

B) Si,CTWO%
(C) Si,CTN%
(D) Si,B@EN®

(A) SIS qUr @ g
(B)  STEIEE &

(C) U 3

D) T aw

SRS % T 8 &
(A) &

(B)  dm

(C)

(D) o

SN & SIHN HER B FET ST
g

(A) g U SR Hep
(B) A Td REdHsi Hg
(C)  uRedasie & IRt g
D) TRl O TRl H

H-TT I TG & 7

(A)  sp’d? €Y FHEd FRIwS B
g

(B)  sp’d? €HT FEh STEHEAD Bl
g

(C)  H,0 o7 & sp’-FaeT Bl &

(D)  dsp® H®Y F&H T FHAA Bt

g

[PTO]



86.  Which of the following is not found in 86. fr=fafad & #N T § g & &

nature ? g7
A)  AgS A)  AgS
B) CaS B) CaS
(C)  CaCo, (C)  CaCo,
D)  MgCO, (D)  MgCO,
87.  Harmful element for body s : 87. R % fau afvers ad @ :
(A) Hg (A) Hg
B) As B) As
©)  Pb ©)  Pb
(D)  Allofthe above (D) S a4
88.  Which one of the following ions has 88. i H | @ E # T
highest magnetic moment ? ol HEE ot B 7
A)  Cu A) Cu
B)  Mn™ B)  Mn™
©) Cr+ ©) Cr+
D) Co™ D) Co™
89.  Electrophilic reagents are : 89.  IoEEMEEl SN B | ¢
(A)  Lewisacids (A) @3‘{:[ T

(B)  Electron deficient neutral

(B) N g IR A

molecule
(C)  Positively charged ions © T S
(D)  Allofthe above (D) S a4t
90.  Ifthe number of unpaired electrons are 90. IR FgRET FoEEl W H@m 'm' g,
'n', the magnetic moment () is calculated DI YT () B T G SR
by the formula : P SR ®
(A)  p=yn(ntl) (A)  p=yn(ntl)
B)  p=yn(n-1) B)  p=yn(n-1)
(C)  p=Jn(n+2) (€©)  p=yn(nt+2)
(D)  p=yn(n-2) D)  p=yn(n-2)

KNP/CHEMISTRY-0355-D/9800 (20)



91.

92.

93.

94.

95.

In exothermic reactions :

(A)  Heatisabsorbed

(B)  Heatisevolved

(C)  Heatis first absorbed and then
evolved

(D) None of the above

The geometry of d?sp? hybridisation is :

(A) Square pyramidal

(B) Square planar

© Octahedral

(D) Tetrahedral

If 'S'is the absolute value of the algebraic
sum of the spins of the individual electrons,

the multiplicity is given by :

A 2S+1

B) 2S+2

(©) 2S+3

D) 28

In carbonyls, carbon monoxide molecule
behave as :

(A)  Negative ligand

(B)  Positive ligand

(C)  Neutral ligand

(D)  None ofthe above
Chemical formula of phospham is :
(A)  (NP),,, (NH),

(B) [NPNH],

©  (NP),(NH),,,

(D) NP.CL

KNP/CHEMISTRY-0355-D/9800
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91.

92.

93.

94.

95.

e SAftishaa |

(A) T rafa e B

(B) T AT B

(C) o1 Weq SEslivg ekt &
fRe g eRil 8

(D) SR F q B T

d?sp® Hetor @ Sl A ®

A) T iE

B) T gHTEA

(C) I=<HTHA

(D) FgHTHA

% AR ST B THO B SOOI

AT & QR AW 'S' B Al Sgaan &l IOl
Frfafed @1 a0 & S © ¢

(A)  2S+1
B) 2S+2
(C) 2S+3
®) 28

PRIl § HEA AeEs o e
YR e H §

(A)  FURIERE e
(B)  &vemAR@ fwve
(C) EEH [

(D) SWed & § B T
TR H TS G ©
(A)  (NP),,, (NH),

(B)  [NPNH],

©) (NP),(NH),,,

(D) NPl

[PTO]



96.

97.

98.

99.

100.

Formation constant (K) and dissociation

constant (K') of a complex compound are

related as :
A) K 1

K'
B) K=K'
©) K=2K'
(D)  None ofthe above
One Bohr Magneton is equal to :
(A) IBM=4nmmc-ch
(B) 1BM= n':';nc
©) 1BM=4mmcxeh

eh

©) 1BM= 4nmce
According to spin selection rule :
(A)  AS=0 (B) A=0
©  AS=t1 (D) Al=#]
Geometry of Fe(CO),is :
(A)  Tetrahedral
(B)  Trigonal bipyramidal
(C)  Octahedral
(D)  Pentagonal pyramidal

If crystal field splitting energies of
octahedral, tetrahedral and square planar
complexes are (A,),(A,) and (A,)

respectively, then they are related as :

(A) Asp >At>A0
(B) A0>At>Asp
© ASP > A, > A,
(D) A >A)> ASP

KNP/CHEMISTRY-0355-D/9800
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96.

97.

98.

99.

100.

frelt dga Afe & fmir feis (K)

Tg fqEee feris (K') ® 1wy &an
::
(A) Ko L

K
B) K=K'
(C) K=2K'
(D) SWE H | F5 T
T X FWH H A B ©
(A) IBM=4nmmc-ch
(B) 1BM= n':';nc
©) 1BM=4mmcxeh

eh

D) 1BM= 4mtmc
T AT (EHIGER
(A)  AS=0 (B) A=0
©)  AS=x1 D) Al=+1
Fe(CO)g &7 &l i il &
(&) TG
B) B R
(C)  IFATHrb
(D) Uil ffE

e AR, T T a T
det @ fhee & fauret S A
(A(A) T (Ay) &, @ ™
T BN ©

(A) Asp >At>A0
(B) A0>At>Asp
© ASP > A, > A,
(D) A >A)> ASP



Rough Work / {6 %4
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Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

4, Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

5. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

6. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

7. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigilator.
Candidate can carry their Question

Booklet.
8. There will be no negative marking.
9. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

10. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

1. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.

JeTel T

RS

91 @ @ © ©
w2 @ ® O
w3 ® @ © ©

4. U U & i TN §| oMU Ria IX
eI B, Il & APAR &b T fhd ST

5. Tl I B AToTHoIRo  ITL-UFH
(OMR Answer Sheet) ® & @ I 2|
IA-g d MEiRg we & oEr o=

FEl WX e T SO} 9= AE e

6. 3MoTHoARe IW-T% (OMR Answer
Sheet) W %5 1 e § 7@ 399 3 ™
gl oTRdl F WEEFIYES B A S|

7. e TR b SUNRd qeelt we e
N I OMR Answer Sheet SUwe

% 9 & Tl B A TR S gl
T A FeT-GRAH o ST T o

8. fitfea mfesm =&t B

9. & A W FE, UH-IRGH b, W-F &
fT U @l 979X & fehEr ST e

10. ST 7 -, IRy, TR T ARG
B & ST T SHH SUAN HET afid B

1. 99 % ol UG sl @qraxer § f=ar e

B SN H U W SIS WAWRY B A
B
AP IFYRAE G W YgEd: e #
@ & % urgRaw 3 @@ g wEMTT BT
gC € Ak gsgfa d #is HW oS, @
HHAEE H RErHy SH S #BogEd
IFYRAEH I H |



