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PART-I : COMPULSORY / 9T-I ; 3tard
GENERAL STUDIES / 9THTH 3934

. Which of the following diseases cannot
be cured by antibiotics?

(a) Tuberculosis
(b) Tetanus
(c) Measles
(d) Cholera

. Which of the following pairs is not
correctly matched?

: Charles Babbage
: Karl Benz
: E. Torricelli

(a) Computer
(b) Radio
(c) Barometer

(d) Dynamo : Michael Faraday

. The communication satellites are
invariably

(a) revolving at their own speed

(b) stationary

(c) geostationary

(d) changing their track and speed

. For which substance among the

following, conductivity increases with
temperature?

(a) Copper

(b) Germanium
(c) Silver

(d) Iron

. The area of a regular hexagon of side
2J/3 cm is

(@) 12v3 cm?

(b) 182 cm?

(¢) 18cm?

(d) 18V3 cm?

1. Frafefaa # @ fee O =1 sfdfes g e

&t o s wwa?
(@) &M
(b) 2|
(c) @HU
(@ %

. Prafafea guit § & F=-w v gafea f 7
() FIXR : Fed q@
(b) W : F &

(c) *frex : Fo Weh
(d) SEATR  : HEEE R
. §ER 39 W

(@) 9 I | WA FA A &
(b) R E

) y-Rrwd

(d) 3191 9Y TE WISl 95erd T8 &

. Trafafed vegl & & Rreh aresa qusn F

1Y wgdt 87
(@) dfa
(b) IR
(c) =fdt
(d) e

.23 cmgmm%mwmmm

(@ 12v3 cm?
(b) 182 cm?
() 18 cm?

(d) 18V3 cm?

[ P.T.O.




6.

If 2x+—=3, then the value of

X +L+2 is

(a)

(d)

©IN | cn|$ olw x

. If one of the roots of the quadratic

equation 2x2+px+4=0 is 2, then the
other root is

(@) -2

(b) -1

() +1

(d) +2

In which State was the military exercise
Vijay Prahar’ held in May 2018?

() Maharashtra

(b)
(c)
(d)

Gujarat
Rajasthan
Madhya Pradesh

9. Who has won the Women Singles Title of

10.

GS-B

Badminton in Commonwealth Games,
2018?

(a) Saina Nehwal

(b) P. V. Sindhu

(c) K. Gilmour

(d) Michelle Li

In the World Press Freedom Index,
2018, India is placed at

(a) 135th

(b) 136th

(c) 138th

(d) 137th

6.

9.

10.

afe 2x+—2-=3'€l, o x3+—13-+23m1m%
X X

Codledilr -
0ol w

o)

(d)

©1N o2 =g

. AR REd o 2x2 + px+4=0 F T

T 2 B, 0 THE T O R
@ -2
(b) -1
() +1
@ +2

LW 2018 # fFg 1w # ¥ Iawm ‘foem

TER HRE geNI?
(a) HERE

(b) TSI

(c) TSEYM

(d) [ W=
TpHed @9, 2018 # Jefia @1 wfeen e
fgams fre sfar 27
(a) HTE FEET
(b) Hio dto Ry
(c) o Fremr
(@) Trde &

e I @dE@ gE®, 2018 H WRA #
WH ¥

(@) 135af
(b) 1364l
(c) 138af
(d) 137af



11.

12,

Oowp

GS-B

In which of the following texts, it is
stated that those who could not speak
Sanskrit language correctly were called
‘Mlecchas™?

() Shvetashvatara Upanishad

(b) Gopatha Brahmana
(c) Brihadaranyaka Upanishad
(d) Shatapatha Brahmana

Match List-I with List-II and select the
correct answer using the codes given
below the Lists :

List-I List-IT
(King) (Spouse)
Chandragupta I 1. Dutta Devi
Samudragupta 2. Kuberanaga
Chandragupta II 3. Kumara Devi
Kumaragupta I 4. Ananta Devi
Codes
(a A B C D
2 3 4 1
(b) A B c D
3 2 4 1

d A B

N g

12.

(a) areaw 39T
(b) 9 SR
(c) FEIRVTF J9f9g
(d) FT9Y SR
-1 1 FEH-11 ¥ gafera Hifse qon gl &
= fi T = 1w = wd W gh
Hft-1 -1
(rT) (ai)
A. =z gum 1. gur &t
B. wgzyw 2. g
C. =z i 3. FuR <
D. FHRH YA 4. 3IF= <&
e :
(@-:A. B> € D
T AN R |
(B). A B Gy D
g TR YO
() A ¢ D
LR NS h !
d A, B .C D
SRR il (RO
[ P.T.O.



13. With reference to the book Arthashastra,

which of the following statements is/are
correct?

1. It is the oldest masterpiece on
Indian State Policy.

2. There is no description of Mauryan
empire and administration in this
book.

Select the correct answer using the
codes given below.

Codes :

(a) 1 only

(b) 2 only

(c) Both 1 and 2
(d) Neither 1 nor 2

14. Who among the following addressed

15.

16.

GS-B

Delhi as one of the greatest cities in the
world?

(a) Ibn Batuta
(b) Alberuni
(c) Farishta
(d) Abul Fazl

Who is known as the Father of India’s
Local Self-Government?

(a) Lord Lytton

(b) Lord Ripon

(c) Lord Curzon

(d) Lord Dalhousie

At least how many days are required

to give the prior notice for the
impeachment of the President of India?

(a) 7 days

(b) 14 days
(c) 21 days
(d) 30 days

13. FYfoE gEaw

F "o ¥ f=fafes § @
FH-T1/A FUA qE B/E7

1. T8 YRGE TN & 99 ¥ Yo
WEHaH 3eHE T B

2. T UE® # 0 9mSA a1 WEAad H

1§ Ig@ A€ e
1 fw e g2 w1 W R @ s g
T
(@) Fad 1
(b) HEA 2
(c) 1 3R 2<2M
(@ AdM1mIA2

JFIFTRRG A ST A |

TF & 9§ Fa™?

(@) ¥ &qd
(b) STETeEAT
(c) iyl

(d) S B

15. YId # THA EEE 6T F b6 50 FE

ST 87

(a) w@TE forem

(b) <iE fogm

(c) TS o

(d) e Sadh

16. ¥Ra & Ul W wEEm s@m & o

F9--F1 fra a4t qd gem smawas R7
@ 7%=
(b) 14 f&=
) 21f=
(@ 30fm



17.

18.

19.

20.

21.

GS-B

Who administers the oath of office and
secrecy to the Governor of a State in
India?

(a) The President of India
(b) The Vice President of India

(c) The Chief Justice of the High Court
of the State

(d) The Speaker of the Legislative
Assembly of the State

Which Part of our
envisages a three-tier
Panchayati Raj?

Constitution
system of

(@) Part IX

(b) Part X

(c) Part XI

(d) Part XII

Which of the following States has no
oil refinery?

(a) Gujarat

(b) Kerala

(c) Chhattisgarh

(d) West Bengal

Which of the following rivers does not
flow in Australia?

(a) Hunter River

(b) Flinders River

(c) Orange River

(d) Gilbert River

Which of the following States recorded

decrease in its population in 2011
Census?

(a) Kerala

(b) Sikkim
(c) Nagaland
(d) Manipur

17. w/a ¥ fFdft 990 F Tsuue #1 e @R

T 1 Y F fwara 27

(a) TR T g

(b) WRA 1 IREILA

(c) T % IA T F1 §&d FAHT
(d) T F Fum g = e

18. TR Gfyum & frg wm # d9d ue F I

HaE] ) e F1 fEs R e
(a) W IX
(b) WM X
(c) M XI

(d) WP XII

19. fr=faflga # @ e =9 § ¥ Muemen T#

27

(a) TS
(b) &

(c) wiiETE
(d) ufm s

20. fyaffad § & FR-9 7 sifom §

el 87

(a) T R
(b) frred fem
(c) 3= f=r
(d) e far

21. frfafaa ¥ @ &Fa v=g & 2011 & sOFT

A Seed 1 g Afifaiaa gan 27
(a) <

(b) Taferm

(c) AFTEvE

(d) =g

[ P.T.O.




22. Which of the following is the most
effective measure of population control
according to Malthus?

(a) War
(b) Disaster
(c) Birth control

(d) Social evils

23

Which of the following is not a biome?
(a) Desert

(b) Grassland

(c) Ecosystem

(d) Tundra

24. Dudhwa National Park is situated in
which of the following States?

(a) Assam
(b) Uttarakhand
(c) Rajasthan

(d) Uttar Pradesh

25. According to the Fourth Round of
National Family Health Survey, the
current TFR (Total Fertility Rate—
children per woman) is

(a) 22
(b) 32
(©) 42
(d) 45

GS-B

22. HeYE & IFgER Frefafas ® @ FF-w 3™

S -FEE § watie w37
() IS

(b) THET

(c) TH-FEEm

(d) o At

23. Ffafaa 3 & F9-91 0 Siam @ 87
(a) ™
(b) ©TE 1 T
(c) wrfcfedfes &

d

24. 391 vHd s Freafafas 3 @ fFe ose 8
om 27

(a) %M
(b) STHETS
(c) TSTEAM
(d) IW WeW
25. U¥9 TReR @R @EgW % 9gd 9% &
HIER, FAE § Fo The IHWo (Fd T9+H
T — == wfa wfgen) &
(a) 22
(b) 32
(€) 42

(d) 45



26. Which of the following census years is
known as the ‘Year of Great Divide’ in

217.

28. Which of the following pairs is not

29. The rotation intensity of Maize-Potato-

30.

GS-B

India?

(a) 1911
(b) 1921
(c) 1951
(d) 1991

SRI method is related to

(a) whgat
(b) cotton
(c) mustard

(d) paddy

correctly matched?

Crop
(a) Groundnut

(b) Gram
(c) Paddy
(d) Maize

Mung bean is
(@) 100%
(b) 200%
(c) 250%
(d) 300%

Which of the following pairs is not

correctly matched?

Crop
(a) Groundnut

(b) Mustard
(¢) Linseed

(d) Gram

Insect-pest
Pod borer

: Pod borer
: Banka

: Stem borer

Variety

: Kaushal
: Vardan
: Chamatkar

: Udai

26. fFfafag SoF a9 4 & 5 9w d
‘HeErfasTeH 1 99’ % €9 S a1 87

(a) 1911
(b) 1921
(c) 1951
(d) 1991

27. THo HRo o fafYy waiftra ®

(a) A

(b) wUH H
(c) wwEld

(d) "=

28. fr=fafad % & FR-w1 7w wd ghfea 7 27

wEH
() Hed
(b) =
(c) 9™

(d) @

frz
Tl Bah

Fell Beh
H
o BeH

29. WEI-HA-47 F HHA-T5 ! GO &

(a) 100%
(b) 200%
(€) 250%

(d) 300%

30. fFrafafaa # & #9-w1 gm wd gafea T4 87

w\A
() Hed
(b) W
(c) AT

(d) =

oAt
HI9T

ELEE
HIHeR

3
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31.

32.

33.

/18-B

PART-II : SCIENCE / 9m-II : T
( PHYSICS / “itfaes fogm )

Two long current-carrying wires are kept
parallel at a distance 2r between them
and if currents I and 27 respectively are
flowing in these in same direction, the
resultant magnetic field B at the mid-
point between two wires is

(b) 210

(a) 31E0
2nr

2nr

(¢ ko

Ho
g) =
4nr @

2nr

Arrange in decreasing order of power
consumption for same light output :

1. Tubelight
2. Filament bulb
3. CRL

4. LED

Give correct answer from the following.

A 220 V alternating source is connected
across a pure 075 H inductor. What is
the power loss in it, if the frequency of
the source is 50 Hz?

(a) 220w
(b) =zero
(c) 110 W

(d 55 W

10

31.

32.

33.

3 FHIR T URETE ail § FH9: [ U 21
i 1 fagq-ard e9m e #§ warfea €
YRER dR % 5 g 2r #, @ anl % =@
HeAfeg W aRvmdt g 89 B WH 2
Lo Ho
() 31% (b) 21E
Ho 0.
(©) I41Lr (@) Izm-
o Tla v & R, Fefafaa =t o
=g F H2d HH W qafedd $HIv ¢
1. =EaRe
2. g aca
3. Hio THo Teo
4. 'Qf[ofo'éﬁo
= & & w@ 3w gfu
@ 2,1, 3,4
() 1,2 4,3
€ 1,2 3,4
d 4,3,1,2
T& 220 V YgEdi 97 61d $1 % 075 H F

I | el T ) Af W A s 50 Hz
&, T 39 wiither w1 Bme :

(a)
(b) A
(€ 110 W

220 W

d) 55 W



34. Which one of the following is not
correctly matched?

&t 5. o5 — Faraday’s law of
@ VXE=_§ electromagnetic
represents induction
(b) Idea of — Maxwell
displace
current was
given by
(c) Lenz’s law is a — Energy
consequence
of the law of
conservation
of

(d) V.B is never — Zero

Which one of the following particles does
not obey the Pauli’s exclusion principle?
(a) Electrons

(b)
(c)
(d)

35.

Neutrons
Photons
Protons

36. If we take E=%m0v2 and p=mgy, then

the phase velocity of the corresponding
wave packet is

(a) -‘2‘1 (b) v
2 2
&) @ X
v [ &

37. The maximum rectification efficiency of
a half-wave rectifier is :
(a) 100% (b) 91%
(c) 81:2% (d) 40:6%

38. A beam of light of frequency v and of
intensity 10 lumen falls on a metal
surface of work function ¢. In which of
the following conditions, there shall be
no emission of electrons?

(a) For \J:vE
h
(b) For vcg
h
(c) For v'z-q—’
h
(d) For v=10—¢
h

/18-B
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34. frefafaa 3 & F9-w wd gafea & &7

— —)_ a__é —m 'a; ﬁ@'
(a) VXE——E m ﬁ.(ul 1
wefRfa =t ? fam
(b) Framm wm w1 — Hawaw
o e o
(c) o= M ufomg — =i
T a5

(d V.Befivdiem — T
35. fafafga =0t # @ F9-w1 & 9= F
g g F1 9T TE w7
(a) TEEA
(b) =g
(c) WA
(d) el

36. IR ™ E=%mov2 N p=mgv ®, @
Heiftra a0 §YE H1 FHenl 97 B
(b)

v

v2

(© (d)

37. & JE-a0 Rewd Hi aftman fRewo g
(%) B
(a) 100%
(c) 812%

38. v 3 3l 10 =R figa +1 & ywE-g
¢ FA%eH 91 T U1g ) Hde W gedl Bl

frafafaa & @ frg fafy 3 =1 +ff @l
Ieqfg T& dm?

¢
(@) V>E‘35 f

(b) 91%
(d) 406%

¢
o
() vziaiﬁ'ﬁ

(d) v=wT¢'a5 e

[ P.T.O.



39. 2"gg’[‘h decays finally to 2gng. How

many o and B particles are emitted in
this process?

(a) o=28, =8
(b) a=14, p=14
(c) a=7, B=6

(d) o=6,B=7

40. The mass of a photon of frequency v is
(@) O

v
C

Ll

© -3

o)

(d)

N Ey

41. The energy of an atom (or ion) in its
ground state is —54.4 eV. It should be

(a) hydrogen
(b) deuterium
(c) He™

(d) Lit*

42. Which one of the following is not
correctly matched?

(a) P-N junction — Rectifier
diode
(b) Zener diode  — Production of
carrier waves
(c) Transistor — Amplifier
(d) Photodiode — Intensity of light

/18-B 12

39. 2331‘11 faufa de sfmm = A zggl’b

AT B 59 WehE A fFaR o @91 B Fu Ifia
i

(a) =28, p=8
(b) =14, p=14
(c) =7 B=6

(d) o=6,B=7

40. TF v AR F HIEH F1 549 €l 2

(a) O
b)
c
hv
2
hv
A
@ =

41. fFeh gy (tgan emA) i Feam s |
Fl -54-4 eV ¥ T8 M

(a) 3"33"3?
(b) SRfem
(c) He*

(@) Lit*

42, fr=fafaa & & FF-w1 o wd gafem T4 87
(a) dio THo GiEEe — e

(b) SR =@ — e (i) T
=1 I

(c) Zf=Rz — vads

(d) FREERE — YT



43. An X-ray tube is operated at 20000 V:

which of the following statements is
correct?

1. 02 A wavelength will be absent.
2. 05 A wavelength will be absent.
(a) 1 only '

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

. Consider the following Assertion (A) and

Reason (R) :
Assertion (A) :

NOR and NAND gates are universal
gates.

Reason (R) :

Digital circuits can be made by
repetitive use of these.

Which one of the following statements is
correct?

(a) Both A and R are true and R is the
explanation of A.

(b) Both A and R are true but R is not
the correct explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.

45. If the wave function of y (T, t) of a particle
is Aexpli (k-7-wt)], then the value of
2
2m
s
D
a —w(rt
8 5w
2
b Py
2m
2
c) ——w(r t
€ = vn
2
A
@ vt
2m
/18-B
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43. TF X-fFw afersm 20000 vV /w4 w16 2

Frafefaa wemt & @ F9-a1/3 9d 8/87
1. 02 A quree] Iyt =8 @)
2. 05 A qoeed ufem 48 @)
(@) Fad 1

(b) Fad 2

() 1 3r 23

(d) Fd@1RIH2

44, F=fafga 2@ (A) a9 F0 (R) W fEwR
Hifee

YA (A) :
AR (NOR) @41 3= (NAND) ER& =HUF
(gfre¥a) g 2|

F (R) :
wh gREh 8 fefea ufmy =A@ =
£

Frafafaa # 9 F9-a1 97 98 27

(@ @I A A R T & M R, A F
TR # |

(b) @1 A @ R §& & fFg R, A =1 @@
T TE B

(c) AWd ? T R T B
(d) A7Ed? W R HE R

45. gfs fredt o F @ T weW y( o),

Aexpli (k-7-ot)} &, @

2
2m

%1 WM &
() E%w(i 1)
2
B 2y 1
m
2
© 2y
I
2
@ "Ky@ g
2m

[ P.T.O.



46.

47.

49.

If 7=xi + yj+zk, then divF is

(@) 3 (b) 2

() 1 (d o

Two water drops of same radii are falling
in air with terminal velocity v. If both
drops are collapsed into a big drop, the
terminal velocity of new drop shall be

@) 23y b) 223y

© %v

(d) 2v

IfL‘g is the rest volume of a cube, then

volume viewed from a reference frame
moving with uniform velocity v in a
direction parallel to an edge of the cube
is

3
(@) Ly
3
2\2
3 v
) r3|1-Z_
0 (:2,,
1
7 \%
() L3 1—% :
o RER)
¢ 243
31y i
(@ L3[1 ~

A cantilever of uniform cross-section
and of length I shows a depression § at
the loaded end. The depression at a
distance [ /2 from the fixed end is

1 3
(a) 1_6 8 (b) 16 ]

5 5
(c) a5 8 (d) 16 8

/18-B
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46, AR F=xi + yj+zk &, T divF F19H B

(@) 3 (b) 2

() 1 (d) O

47. 99H B A @ F9-4¢ g § e A o A

iR @ % 3R A A R fom = @ &
T, A 7 g F1 e 3 8w

(@) 2Y3v b) 223y

() v (d 2v

[SIE

48. 7R F T F1 fem s L3 A, @ ww A

v T F T RN F AR Ten e gy
¥H A @A W IGFH A B

(@) L3

3

v2 2
o a5

49. TH FPRY FE TG [ TS & Th FHrelefian

% wifta Rt W st () 6 21 Rr R A
1/2 30 R staafa Bt

1 3
N O e

5 S
© 2° T



50. Consider the following Assertion (A) and
Reason (R) :

Assertion (A) :
The areal velocity remains constant

when a particle moves in the
influence of a central force.

Reason (R) :

The angular momentum of a
particle moving under central force
is conserved.

Select the correct answer using the
codes given below.

(a) Both A and R are true and R is an
explanation of A.

(b) Both A and R are true but R is not
the explanation of A.

(c) A is true but R is false.
(d) A is false but R is true.

51. Which one of the following is not the

condition for three vectors ﬁ, Band Cto
coplanar?

(@) A(BxC)=0
(b) Ax(BxC)=0

(c) nl}i+n2 §+n3 C=0

Ax -Bx (Ex

(d) |Ay By Cy|=0
Az Bz Cz

52. The excess pressure in a soap bubble of
2 mm radius, if surface tension is
0:03 N/m, is

(@) 30N /m?2
(b) 40N /m?
(©) 60N/m?

(d) 120N /m?

/18-B 15

50. Jififad HuF (A) T HRO (R) | FER

=Yd (A) :

29 99 99E § i = B w0
& 3 @R @ B

=R (R) :
FE 99 F FArld A Bl w0 W
i Fam Eifed e

e R T g2 i wEEe @ T ww g

(@) SHI A 991 R 9 & 3R R, A 4 =mem
T 2

(b) = A T R W & fheg R, A i =amEm
& L B

() AR fHg R 7Ted R
(d) A 7Ted & fohg R w9 B

51. 71 § ¥ ®\-w1 ©F & wfewii A, Baw C &
T & a9 § 89 i I 7 27

(a) A(BxC)=0 |
(b) Ax(BxC)=0

() m §+n2 B+nzC=0

Ax Bx Cx

@ |Ay By Cy|=0
Az Bz Cz

52. 2 mm 550 & WA & TF goae | i
T (I 3MfYF™), At gE-dE 0-03 N/m
w8

(@) 30N/m?

(b) 40N /m?2

() 60N/m?

(d) 120N /m?2

[ P.T.O.



53. The second’s hand of a watch is of 5 cm
long. The speed of the tip of this hand is

(a) 06145 cm/s
(b) 0:3142 cm/s
() 04192 cm/s
(d) 0-5233 cm/s
54. Torsional couple required to twist a

cylinder of length [/2, radius r and
modulus of rigidity n by one complete

turn is

4

() 21:2;11?
mr

o) Ik L
(b) o]

2.4

() nnr
l

2 .4

(d) nnr

5§5. Match List-I with List-II and select the
correct answer from the codes given

below :
List-I List-IT
(Body rotating about its (Corresponding
diametral axis) radius of
gyration)
A. Solid sphere of mass M 1, |2 ,
and radius R S
B. Thin spherical shell of 2 115 R
radius R and mass M N2
C. A circular ring of mass 1p
M and radius R -2
D. A circular disc of mass a 2 R
M and radius R 3
Codes :
(a) A B & D
1 - 3 2
(b) A B C D
1 4 2 3
() A B C D
4 1 2 3
(d A B (8 D
4 1 3 2

/18-B
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53. freft ot &t ¥z Tl g€ 5 cm =R B
21 3@ g #i | $i 9= 2t
(a) 06145 cm/s
(b) 0:3142 cm/s
(¢) 04192 cm/s
(d) 05233 cm/s

54. 1/2 T, s r a9 v g o e vard
¥ TF a9 F TF 99 [ T3 ¥ A
Tl ae-gm B

21:211r4
@), =
4
mr
e
4
nnr
)
2nr?
BT
55. -1 a1 g-11 =1 gifea Hifse aon =
-1 -1
(370 =Tt 318t o afa: wHor  (wefta wwoft
i fve) )
A AR MTa BT RE 1. 2 p
3t e P
B. zmm Mam s R® 5, LR
qae e @i A
C.zomm Mam s RA 5 1lp
TF FATHR T d
D. yomm Mam = r®w 4, [2p
T g o S
F2 :
BoA BT D
14 4. "3
MisA™ B c FD
i, e TR o
0 e ) o W
CR
@. A B .€._.D
LA G



56. The frequency of a light spring when

57.

1 kg weight is suspended on its end is
4 oscillations per second. If 4 kg weight
suspended to the same spring, the
frequency of oscillations shall be

(a) 8 per sec

(b) 4 per sec

(c) 2 per sec

(d) 16 per sec

A particle of mass m executes a simple
harmonic motion of amplitude a and
frequency n. The maximum kinetic
energy is

(@) mn?n?a?

(b) 4mn?n?a?

© 4mn?n?a

(d 2mn?n2a?

58. The differential equation for a certain

system is
2
d——g{ +2k d + mgx =0
dt dt

If wg>>k, the time in which the
amplitude falls to 1/e of its initial value
will be

(a) ), second
k

(b) = second
k

(c) 3 second
k

(d) s second
k

59. Two rectangular SHMs are represented

by x=asinRwt+¢) and y=bsinwt. The
resultant of superposition of two
represents

(a) a parabola

(b) the figure of 8
(c) an ellipse

(d) a straight line

/18-B
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56.%3ﬁﬁﬁhﬁlkgmmm:{qﬁ

-G 4 wfa Bo B I B A 4 kg
YR EFH T I35 AeH- g g

(@) 8 fd Ro

(b) 4 wfa Ao
(c) 2 fd @
(d) 16 ¥fa Fo

57. m SFHM &1 Th FU AW a 741 AGR n @

T AEd T Ha1 81 Aferan Tios S 8
(@ mn2n2aq?
(b) 4mn?n? a2

© 4mn?n?a

(d) 2mn?n?q?

58. % Fifem @3 % 1 g g 3

a2

at?
R wg>>k B, @ 98 @y, SEH FEm
RIS T % 1 /e o fian &, g

(a) l Ho
k

dc o
+2k—+wex=0
a 9

b 23
k

(c) é‘ao
k

@ 23
k

59. 41 wEEd W 3MFd Tl x=asinot +¢)

Y1 y=hbsinot ¥ WeRid &1 I41 F ARy
=1 gftor wefifa #m

(a) TETE
(b) 8 & fe=

(c) @riga
(d) €l T

[ P.T.O.



60. A tuning fork of frequency 500 Hz is
vibrated with a sonometer wire and
8 beats per second are heard. The beat
frequency reduces if tension in the wire
is slightly increased. The original
frequency of the wire is

(@)
(b)
()
(d)

516 Hz
508 Hz
500 Hz
492 Hz

61. The power absorbed in a driven

harmonic oscillator is maximum at the
(@)
(b)
(c)
(d)

highest possible driven frequency
amplitude resonance

velocity resonance

frequency where the amplitude

drops to 1/e of its maximum value

62. A metal wire of mass 9:8 gm is stretched
with a tension of 10 kg weight between
two rigid supports one meter apart. The
wire passes at the middle point between
the poles of permanent magnet and it
vibrates in resonance when carrying an

a.c. of frequency f. The value of f is
(a)
(b)
(c)
(d)

100 Hz
98 Hz
S0 Hz
49 Hz

63. A transverse wave is represented by

Y=2sin(62-8t-0-314x+3-3)

where x and y are in centimeters. Its
frequency is

(a) 100 Hz
(b)
(c) 314 Hz

50 Hz

(d) 10 Hz

/18-B
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60. 500 Hz @[ % & @i Ry =1 @&
HHMHIER TR F 1Y FE w0 w9l J9e 8
forg= gad <9 &) 3R v % e # 3w ofe
1 w1t B, o faege et #9 @ i #) R

$ qa mafa R

() 516 Hz

(b)

()

(d)
61. TF WUifeq dferm # e yawimwr arftan

Bl 2

(a) ftreran Hwifad woifea smafi w

(b) ST R T

(c) AT HFT® W

(d) P W, 5@ AW I AFW T

F1 1/e T 1 Bl &

62. TF HiX il g W W@ A 3¢ Wl F 9=
98 gm FAWH F UIG-dR 10 kg ¥R ¥
7 | flawn gon R 9r IR W g F QA

gal % di" ar F weafag vga ¥ 9 d w.
f it A veEd g yaid Bd R, @
Fq G § AR g AW B mk f .
A 2

(a)
(b)
(c)
(d)

508 Hz
500 Hz
492 Hz

100 Hz

98 Hz

50 Hz

49 Hz

63. TF IRY a0 FHiHw
y=2sin(62:8t-0-314x +3.3)

| waffd B, sef x 3t y & oW = § £
T arrgfh gnfi

(a) 100 Hz
(b) 50 Hz
()
(d)

31-4 Hz
10 Hz



64. If the earth were a homogeneous sphere
of radius R and a straight hole were
bored in it through its centre, then a
particle, dropped into the hole, will
execute an SHM with its time period

T=2m [— 2R T=2n E
g

(c) 29

(d)

65. In Young’s biprism experiment using red

light of wavelength 6400 A, 60 fringes
are seen in a certain field of view,
Instead of this light if experiment is
repeated with blue light of wavelength
4800 A, the fringes in the same field of

view will be
(a) 90 (b) 80
(c) 60 (d) 45

For a thin convex lens, if object is at a
distance of x; from its first focus and
image at a distance of x5 from the
second focus, if f; and fp are
respectively the first and second focal
lengths of the lens, the condition which
is satisfied is

@ x1 fi=x3f2

(b) x3 f2=x2f1

(€©) x2-x1=f2-h

(d) xix2=fif2

67. Two coherent sources of equal intensity
Iy are emitting light of same wavelength

A and are at a distance % apart. The

intensity at a point in direction 6 from
midpoint of sources is

(a) 4Ip cos? [9)
2
(b) 4Igcos?8
(c) 4Ig cos? (g sine)

(d) 4Ipcos? [g sin&)

/18-B

19

64. zzﬁgza‘} &y Men B, Feeh s R 2
3R I F3 | AW wE 9t @ § fow e

T R, 9 e @Y e T e F

uftd: 9 A= Tfd wa g, e sEdwe

Zy ’9
(b) T=2mn =

(a) T=2n \[E
g
(€ T=2m E T=0m | &

2g
65. 7 & fi-fisw =afowor w@m & 6400 A
AU F A YHW F 9Y TA FE W TH
fifeea gmdm d 60 5= Rwd et §1 @
TH F TF W I 9907 w4800 A TEIH
T A WEw F WY e W, a S9

(d)

3waga | et =t femng waft?
(@) 90 (b) 80
(©) 60 (d) 45

66. 9% U Yaal 30 oiF F foIT 39F 9Uq Hid
B/ a%g A gl x; a i wew |/ wfafe=m
iﬁaﬁxgﬁWflshtfgm=ﬁ'ﬂ'€ﬁ
wom 9 fada v giat @, @ Fefaiaa w6
# | HgE B areft ¥ #

@ x;fi=xaf2
(b) x fa=x2f
() xo-x1=f2-fi
(d) x1x2=f1f2
67.€rm?ﬁamfoqamavﬁafxa1ﬁ
(ﬁﬁﬁ)mz{ﬁmilmﬁ%w-

forg @ o fwm & foreht forg W ofteren & ht

2 6)
4] =
o cos (2

41 cos20

(a)
(b)
(c) 4lg cos? (E sinB)
(d) 4Igcos? (g sineJ

[ P.T.O.



68.

69.

70.

Four light waves are represented as
below :

1. y=aysinmt
2. y=agpsin(wt+0)
3. y=asinwgt

4.  y=apsin2wt
( @y and ap are nearly equal)

The interference fringes may only be
observed due to superimposition of

(a) 1 and 2
(b) 1 and 3
(c) 1 and 4

(d) 3 and 4

The refractive index of diamond is 2:42.
The critical angle for total internal
reflection for light passing from diamond
to air is, about

(a) 30°

(b) 24-4°

(c) 35°

(d) 40°

For calcite, ug=1-658 and pg =1-486 for
sodium yellow light. The thickness of the
thinnest quarter-wave plate of calcite
for this light, is

(a) 0-70x10™*cm
(b) 0-86x10™%cm
(c) 0-95x10™%*cm

(d 0-15x10~3cm

/18-B
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68.

69.

70.

=R R a@ e g wefiia #
1. y=a;sinmt

2. y=assin(wt+6)

3. y=asinwspt

4. y=agsin2ut
(a; LG ag HI s 7)

= 3 9 s ey |/ sfawm s i
Tl 87

(a) 132
(b) 133
(c) 13Mm4
d 334

SEAVE T SIS 2-42 B | TEWIS A 917 3
Ya¥ FA TR h WU Al WEda #
Tordl efecas ion 61 W B,

(a) 30°

(b) 24-4°

(c) 35° |

(d) 40°

Feursz F o qyn wifer-fa vem F 9
FH: po=1.658 T pp =1.486 2| =W
T o Tl Shewrge & agan Fgutn @ e
1 H2TE

(a) 0-70x10™% cm
(b) 0-86x10~%em
() 0-95x10™% cm

(d) 0-15x102cm



71. Which one of the following is not

correctly matched?

(a) When the — Principal
optical system
is situated in
the same
medium

(b) The
passing
through  the
nodal points
and perpendi-
cular to the
axis

(c) The
passing
through the
principal foci
perpendicular
to the axis

(d) The number of — Four
cardinal
points of an
optical system

points
coincide with the
nodal points

planes — Nodal planes

planes — Focal planes

72. With reference to laser, which of the

73.

/18-B

following statement(s) is/are correct?
1. It is used in surgery.
2. It is used in radar.

3. It is used in the study of moon’s
surface.

4. Itis used in the study of distance of
distant objects.

Select the correct answer using the code
given below.

(a) 1 only
(b)
{c) 1, 2 and 3 only
(d 1,2, 3 and 4

1 and 2 only

A zone plate is to be constructed with
focal length of 50 cm for

A=5-0x107° cm. Its first radius is
(@) 0-40 mm
(b) 0-50 mm
(¢) 060 mm
(d) 075 mm

21

71. Tr=fafaa § @ #9-w1 & od gafea 7@ 27

72.

73.

(a) 5@ WEINE @ — WA fag @R

W @ Wew § e fag g
o 2 B 8
(b) Frzw fagadi & — Fr=a d@
A §Y UH 4
A ae

() TaH HIHE ¥ — HHE a9
T U T 6 %
g

(@) vliE = % — 49X
FifeTa fargait
&A1

AW F ued #, frafafgs s § @
P-4/ 98 /87

1. I8 vieafufrean § g Ban 81
2. I8 R § YT a1 8l

3. W& WA Hl Ha® ¥ FAIA H WIS
e B

4. I gy TEget 6t gt % v ¥ W
B B

= T e %2 w1 wEm = w9 IR g
(@ Fad 1

(b) waw 1 3R 2

() Faa 1,2, 33

@ 1,2, 3,34

A=5.0x10""cm % @ 50 cm B8 T

#1 s sH ufzw Pffa s 21 smh wum
T By ‘

(a) 040 mm
(b) 050 mm
(c) 060 mm

(d) 075 mm

[ P.T.O.



74. Consider the following Assertion (A) and

Reason (R) :

Assertion (A) :
When a light ray falls on a
transparent surface having incident
angle equal to polarizing angle; the
refracted and reflected rays are
perpendicular to each other.

Reason (R) :
When light incidents on polarizing
angle si ph it is given by
ip=tan”"(4), where u is the
refractive index of the surface.

Select the correct answer using the

codes given below.

(@ A and R both true and R may

explain A properly.
(b) A and R both true but R cannot
explain A.
(c) A is true but R is false.
(d) A is false but R is true.
75. A short-sighted man can clearly see the
objects up to a distance of 1'5 m. The

power of the lens of spectacles necessary
for the remedy of\ this defect, is

(@) -0-67D (b) -1.50D
(c) +0-67D (d) +1-50D

76. Which one of the following statements is
not true?

(a) Water freezes at 273 K.

(b) Ice melts above O °C.

(c) Water boils at 100 K.

(d) The normal temperature of healthy
man is 37 °C.

77. 10 gm of ice converts into water at
constant temperature 0 °C. The change
in entropy in cal/K is
(a) 093 (b) 193
(c) 293 (d) 0293

78. The pressure of a gas is increased by

50 percent at constant temperature, The
decrease in volume shall be around

(a) 66% (b) 33%
() 17% (d) 8%
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74, fr=fafgs w99 (A) 01 F9 (R) W faEmw
Fifrg

YA (A) :
w19 HI§ wehr - foredt areefi o w, 5=
A FOT gau w1 A R, Al
Bt }, A svaEfda i wafda wem-feot
WER e el & |

FI (R) :
ST T YA FHI (i) TS A R,
T ip=tan"l(), &l p U @@ w
FadATE B

H fg gz | @ I g

(a) 2 A T R §F & 941 R, A $ gy
TE] R GFA B

(b) BHl A @1 R ¥ € fFg R, A I =@
& T B

() A% fhg R Tow B
(d) A 7o ? g R w09 B

75. 1§ Thegf® 3w aren =4 1.5 m gl @ 6
Tl WE: W EFA R WIR B @A FA F

o savas = & o9 & uie &
(@ -0-67D (b) -1-50D
(c) +0-67D (d) +1-50D

76. Fr=fefaa wut # ¥ F9-a1 = a1 7 27
(a) & 273 K T SHa1 21 ’
(b) &% 0 °C % FR e ot 2|
(c) ¥ 100 K T Iserl &
(d) TEEI AT H WH 19 37 °C Bl R

77. 10 gm &%, 0 °C TR 99 ® v& & yhafia
Bl 8| T afEdq cal/K # 2

(a) 093 (b) 1-93
(c) 293 (d) 0-293

78. f@rR M ® & fm #1 7= 50 whiwa 9@
ST B | EaA | 5 Enl, T

(@) 66% (b) 33%
© 17% (@ 8%

e I S S SR



79. Which one of the following is not a

80.

81.

82.

83.

84.

/18-B

Maxwell’'s thermodynamic relation?

o ({5,
o (3l (),

o (3),158);
@ (5), =)

The first law of thermodynamics for an
adiabatic process is

(a) du=-8W

(b) du=8W

() du=0

(d) du=-8H+20W

The wavelength of the radiations for
which the energy is maximum in the

spectrum is 490 nm. The effective
temperature of the sun is

(a) 6920 K (b) 6000 K

(c) 5914 K (d) 5820 K

A piece of red glass when heated in dark
to red hot state, it will appear to be
(a) white

(b)
(c)
(d)

The  experimental verification
Kirchhoff’'s law was done by

(a)
(b)
(c)
(d)
A Carnot engine operates between 27 °C
and 327 °C. If it does a network of

800 joule, the heat provided to the
engine from source is

(a) 8800 joule
(b) 1600 joule
(c) 873 joule
(d) 800 joule

red
yellow
invisible

of

Stefan

Planck
Ritchie
Wien
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79,

80.

81.

82.

83.

84.

= § 8 BE-E U deEad H SErihE
ey TE 27

@ ()s~3s),
o (av), G
o (5,63,
@ (3, ~(av),

TF Tes TEH % o swmfeh w1 owem
form 2

(a) du=-8W

(b) du=8W

() du=0

(d) du=-8H+28W

fafron =1 qoeed, foas fod 9w 3 o=
HfFam §, 490 nm B | T4 F1 w9 B

(@) 6920 K (b) 6000 K

() 5914 K (d) 5820 K

TF A T % HiG b gHe Bl AW F A a6
feufe o ™ foFn s &, 1 97

(a) Yo fe@rs gem

(b) et fmr wam

(c) dren fe@ri gem

(d) 3gw &

forats & fram 1 T ges R o
(a) T T

(b) i W

(c) Teezftam

(d) s

UF FHEI §9F 27 °C G°1 327 °C % WA HH

FA1 81 It 98 F 800 & HE Fal &, o
HId | 59 I Ted I 8

(a) 8800 S
(b) 1600 &
(c) 873 @
(d) 800 &

[ P.T.O.



85. The Clausius-Clapeyron equation is

dP L

@ T Tm-w

(Va2 -1)

dP T

® T Iv-w
dpP L2

€ Q==
dT T(Vp-W)
dP— P

(d) E-LT(VQ W)

86. Two cells each of e.m.f. E and internal

resistance r are connected in parallel
across a resistor R. The power delivered
to the resistor is maximum, if

1. R=r/2

2. "“R=r

Select the correct answer using the
codes given below.

(a) 1

(b) 2

(c) Both 1 and 2

(d) Neither 1 nor 2

87. A 2uF capacitor with 4 Q resistor is
connected as shown in the following

circuit :

2Q

WA

3 Q
L —

]

2 uF 4 Q

+| =

| {F
6V
The current flowing through 2 Q resistor
is

VWA
2.8Q

(@) 9 amp
(b)
(c)
(@

09 amp
3 amp

1-5 amp
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85, FAIREE-FATRI T 2

dP L

(@) =
dT T(Va-V)

11 e A |
aT LV, - W)
dP_ L2

@ = —
dar T(Vz-W)
CiF,A- -

(d) E—LT(T‘& W)

86. 3 ¥ o w1 1 fdo =c 5@ E aw
AT gy r 8, Se9F R F AR FH
H IR 91d | wiedias #1 4 R ufie sifteay
8, afe

1. R=r/2
2. R=r
14 fou ¢ 2 F WM W= wE W g
a) 1
(b) 2
() 19 2aM
(d) Fd1ARTHE2

87. §oi Y H 2uF ¥ UF GUTE 1 4Q &
srﬁfrum%amsh:ﬂw%:

2Q
WA

3
AAAN

L AALY

|

2 uF 4Q

+| =

6V

VA
2.8Q

2 Q wodigs & 91 %1 9H ?
(a) 9 UFRR

(b) 09 UFRR

(c) 3R

(d 15 AR



88. A step-up transformer works on 220V
and gives 2 amp to an external circuit,
The turn ratio between primary and
secondary is 2:25. Assuming 100%
efficiency, the output voltage will be

275 volt
440 volt
2750 volt
5500 volt

(a)
(b)
(c)
(d)
89.
are connected so as to form a triangle.

The equivalent resistance across any
two corners of triangle is

(a) 3R
3
b) =R
(b) 5
1
c) =R
© 3
2
d =R
(d) 3
90. Match List-I with List-II and select the
correct answer from the codes given
below :
List-I List-II
(Magnetic materials) (Susceptibility)
A. Diamagnetic 1. 3=-1
B. Paramagnetic 2. x=—ve
and small
C. Ferromagnetic 3. x=+ve
and small
D. Perfect diamagnetic 4. y=+ve
and large
Codes
(a) A B C D
3 2 1 4
(b) A B C D
4 2 3 1
%A Be-C. D
2 3 4 1
(d A B C D
1 2 4 3
/18-B

Three equal resistances each of value R

25

88. TH IR THEM 220 V W %@ Fal 2|
g aedl giuy # 2 W g yerfea St B
nufte an fidfus Fveeh F arR-B #=
U 2 : 25 B1 100% =eran Hi ffq # frfa
v g

(a) 275 A
(b) 440 9z
(c) 2750 T
(d) 5500 drz

)

(©)

d ZR

Wi |-

90. gHi-1 @ gHf-11 = gafea Hifse 7o =

fow e %2 @ W Iw g
-1 Heft-11
(Frahra et (sgfw)
A. gRrgeFa 1. x=-1
B. W 2, y =g EHS
C. dre-gad 3. y =Y gIHE
D. ey wged 4. y =7 ATHE
e :
@) “A=%B. ¢ .. D
3= 30 )
HASSR G D
ARORONE- 3. |
g ASSHEE G D
2 &) 4 1
(d) AesB:., €. D
(SRl - o L
[ P.T.O.



91.

(a) Arrhenius equation

( CHEMISTRY / TEA-fawm )

Which one of the following is not
correctly matched?

Effect of tem-
perature over
rate of reac-

tion
(b) van’t Hoff's differential Order of
method reaction
(c) tin =0-693Xi : il First-order
R reaction
(d) ty = 1 x—l Zero-order
"~ initial concen- R reaction
tration of
reactant
92. Consider the following statements :

93.

1. When temperature of the rgaction is

increased, activation energy is
lowered.
2. Reaction occurs when reacting

molecules have lesser energy than
the threshold energy.

Select the correct answer from the codes
given below.

(a) Both 1 and 2 are true
(b) Only 1 is true
(c) Only 2 is true

(d) Neither 1 nor 2 is true

Which one of the following salts solution
in water has the highest value of pH?

(a) NaCl
(b) KNOj3
(c) NaoCOj3

(d) 2nCly

/18-B
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91. Heifeifaa # & fored gie =& &7

(a) sfEfa® HefERo IfufRaT-gt W
: q19 1 99E

(b) a2 BF F AHeH AfufFn Hi
fafyr Fife
1 2

(©) tip =0-693x— ToE-FRe

) tlm.l___x% : Y@-FE A
2. FAifeifad FyA | fa=r Hifsm .

1. AffEn @1 a9 sem ¥ Iudh gfeaw
F1 FH B Sl B

2. wfufEn = ok}, sm fufen =@

e Ul it Fei, Jgelt o @ T
Bt B

= fou T e < wEEe ¥ wé W g
(@) 1 3 23H gd %

(b) Fac 14GE 2

(c) ¥a@ 2w R

@ FM1AIH 2w 2

3.am‘rf%v|ﬁ‘§aﬁﬂﬁ;aaaw%wﬁﬂﬁam%

pH #1 9H aifte gar &7
(a) NaCl

(b) KNOg3

() NayCOj

(d) 2nCl,



94. Ky, K, Cand o are the ionic products

95.

96.

97.

/18-B

of water, dissociation constant of acid,
concentration of the salt of weak acid
and strong base and degree of
hydrolysis of salt respectively. The
correct relationship between these is

(@ o=KY2.kIV2.c7V2
(b) a=Ky -K,-C

© o=K;¥2.k;V2.c7V2

(d) o=KY?.k}?2.cl2

At B0 °C, pure distilled water has [H30+]

concentration 1x107° mole/L. What is
the value of K, at this temperature?

(@ 1x10°®

(b) 1x1078
(©) 1x10712
(d) 1x10714

Which one of the following is not a
buffer solution?

(a) Mixture of aqueous solution of
acetic acid and sodium acetate

(b) Mixture of aqueous solution of
ammonium hydroxide and
ammonium chloride

(c) Mixture of aqueous solution of
sodium citrate and sodium
hydroxide

(d) Mixture of aqueous solution of
sodium hydroxide and hydrochloric
acid

Solubility of Pbly is S. The correct
expression for solubility product, K sp 18

(© Kgp=452

A) Kep=453
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94. Ky, Ko, C 3R o F99: 5@ & W&

TA%d, 3 F faaem R, gaa s
AT VA SR W 99 TG0 i Gigar AR TG0 5
STA-39HeA Hl HIfE B | TF =19 51 98 Ty
?

(@) a=KY2.x7V2.c1/2
(b) a=Ky K -C
(c) a=K;,1f2.Ka-1!2_C—1;2

) o=KY2.gl2.c1/2

95. 80 °C W Y[¢ Agd 5l # [H301] # wigan

1x107% mole/L R T8 99 W K, 1 9

1 g e

(@) 1x107®
(b) 1x1078
() 1x10712
(d 1x10714

96. ifciiad # ¥ FH-T1 FH fFema 78 27

(a) AR pw iR difegn Wie ¥ wely
forerga =1 o

(b) IHIFEE wEgleEEs SR emifaEw
FANEES F eig foega =1 g

(c) ®femm fagz =i difzam wRgiwmEe &
e fereras =1 fson

(d) WfET TrEgiauge o TESEEING o
& Wi foaema 1 s

97. Pbl, i faciaa s ) facar prAwa, K,

% ford vl =e 2
@ Kgp=8°

). Ky =82
(©) Kgp=4S>

(d) Kgp=483

[ P.T.O.



98.

99.

Which one of the following will change
the value of equilibrium constant?

(a) Addition of reactant
(b) Change of temperature
(c) Addition of a catalyst

(d) Addition of product

In a reversible reaction, which one of the
following equilibrium constants, k
suggests the fastest completion of the
reaction?

(a) k=1
(b) k=102
(c) k=10

(d) k=102

100. K, and K are equilibrium constants of

/18-B

a reversible reaction when
concentrations are expressed in terms of
partial pressure and mole litre !
respectively. Which one of the following
reactions will have K , =K?

(a) PCls(@)=PCl3(g)+Cls(g)
(b) No(g)+3Hz (g) =2NH3 (g)
() COCly (g)=CO(g)+Cls (g)

(d) Ha(g)+I2(g)=2HI(g)

28

98.

99,

100.

Fuifefag § | =H-91 99 B % 99 F
Ed M7

(a) ATEFRHH-T
(b) ATUHH-9REH
(c) SEITH-AM

(d) SHE-AM

T IohAvig it #, fre g f@r, k
A § HH-1 fRa I gaaw g s 27

(a)

(¢) k=10

d k=102

W Figa AR gE iR O| e ! % s
¥ weffa &, @ Iceavi fufen % wm=
e #ae: K, 3R K, 8 e & @ forw
e & fordl K , =K, &m?

(a) PCls(g)=PClz(g)+Cly @)
(b) N2 (g)+3Hy (g) = 2NH3 (g)
(c) COCly (g)==CO(g)+Cl5 (g)

(d) Hz(g)+Iz(g)=2HIf)



101. Formation of ammonia is represented by
the following reaction :

N2 (g) +3Hj (g) = 2NH3 (g) +22- Okcal

Which one of the following conditions is
most favourable for the formation of
ammonia?

()

Increase of temperature

(b) Increase of temperature and
decrease of pressure

(c) Decrease of temperature and
increase of pressure

(d) Decrease of pressure

102. Which one of the following is not
correctly matched?

(@) Cp [,aﬁ]
T |p
(b) AH PAV+AE
(c) Cp—Cy éf]
oT |y
(d) Cy-dT dE

103. Which one of the following is correct?

(a) Enthalpy is an intensive property.

(b)

Enthalpy of reaction is negative for
an endothermic reaction.

(c)

Internal energy is a function of
state.

(d)

Enthalpy of reaction is zero for an
exothermic reaction.
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101. Wi %1 fmiu fm sfufen g weffs
EGIE

Np (g)+3H, (g) = 2NH3 (g) +22- Okcal

fefefaa wdt § & ¥F-d@ smifta-fmin %
fo waffes srgse &7

(@) T9 T ST

(b) ™ 1 TG 3R I 1w

(c) MY %1 g1 3R TE F =G

(d) == g

102. f=1 & ¥ fored gier 7€ 27
(a) Cp [Eﬁ]

oT |p
(b) AH PAV+AE
(c) Cp-Cy Eﬁ]
aT |y

(d) Cy-dT dE

103. Iuifelad # | FH-91 98 27

(a) 9of FoHT U T Qo R

(b) TH FAmI aAfufEw F o sah oof
FE1 FHOCHF Bl B

(c) 3T FHeil Tk AT Fed B

@) @ Senad b ¥ R e
FE1 I A R

[ P.T.O.



104. A heat engine is operating between

105.

106.

temperatures 500 K and 400 K. What is
the efficiency of the engine?

(a) 0-20

(b) 0-80
() 125

(d) 050

Consider the following reaction at
temperature T :

S05(g)+502 (&)~ SO3 (@)

What is correct relationship between
change in enthalpy, AH and change in
internal energy, AE for this reaction?

[R is gas constant]

(@) AH=AE-RT

(b) AH=AE+RT

(c) AH=AE+%RT

(@) AH=AE—51RT

Consider the following statements for
Gibbs-Helmholtz equations :

1. Itis applicable for a closed system.

2. It relates change in free energy and
entropy.

Select the correct answer from the codes
given below. '

(@) 1 is correct but 2 is false
(b) 1 is false but 2 is correct
(c) Both 1 and 2 are correct

(d) Both 1 and 2 are false

/18-B
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104. TF F¥1 =1 500 K 3 400 K @91 & #eA

105.

106.

FE HAT ¢ | T 6l &A1 1 87

(a) 020

(b) 0-80

(c) 125

(d) 050

T R = sifufw w =R fifw
505 (8)+302 ) 503 )

[ afufEn & 93 o o & ufads, AH
AT SR Sl § YREdd, AE % HeE G
Ty 1 87

[R g fors 2

(@) AH=AE—-RT

(b) AH=AE+RT

) AH=AE+%RT

(d) AH=AE -%RT

ficg-tomdlces il ¥ o sifefaa
FoAT | R FifT

1. 98 T Hgd oF o ford TG &l &

2. 98 U o1l H IR a1 GEidl § Ty
ERIGIR

= fa e Fe H wEEa 9 98 W g
(a)
(b)

1 98l ? Weg 2 7Ted ®
1 7Te7d @ g 2§l
1 3R 2 3t v &
1 3R 2 Bt TTera &

()
(d)



107. Which one of the following species/
compounds will be formed on heating
CHCl 3 with alc.KOH?

(a) HCOOH

(b) :CCl,
©

(c) HCClp
@

(d CcClz

108. In which one of the following
compounds, the C—Cl bond dissociation
energy will be the least?

Cl
@ @/
(b) CH %C—Cl
CH

(c) CHy=CH—CH,CI

(d) CHy=CH—CI

109. Which one of the following is the most
stable carbocation?

(@)

bio

o o3

w
@

NO,

(b)

o o
Do
b
@

NO,
NO,

(c)

%

NO,

(d)

DQ
@

NO,
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107. CHCI 3% Ugieiell KOH ¥ @19 TRH Fd |
Aeifeiad § | F9-w whefs /A 5m?

(a) HCOOH

(b) :CClgy
e

(c) HCCl,
5]

(d) CClg

108. 7= 7 @ /g 9w ¥ c—c1 sy 6

ey T el =g 2rft?
cl
" @
CHj

(b) CHi>C—Cl
CH

() CHy= CH—CH,CI
(d) CHp=CH—Cl

109. = § A FF-11 waiites e g9 27

CHj
@ 2
NO,
OH
(b) |[ !e
H NO,
NO,
o Ol
P NO,
Cl
(d) @ :
~“NO,

[ P.T.O.



110. Consider the following statements about

111.

112,

resonance :

1. Resonating structures differ only in
arrangement of electrons.

2. All atoms participating in resonance
lie in the same plane.

3. Resonance hybrid is less stable
than the contributing structures.

Select the correct answer from the codes

given below.

(@) Only 1 and 3 are correct

(b) Only 2 and 3 are correct

(c) Only 1 and 2 are correct

(d) 1, 2 and 3 are correct

Which one of the following compounds
will not be formed in the given reaction?

Br,/Nal

CHy—CH=CHy——=
2

(a) CHS_?H‘_"?HQ
Br Br

(b) CH3~(IZH—(|;‘H2
Bz ec]
(c) CHQ—?H—?HQ
I Br
(d) CH3—(I:H~?H2
OH Br
Which one of the following compounds

will be the most reactive in Syl
reaction?

32

110. R F F=-Y A HAYifafad H9E | =R

EIE 4

1. IR wWEAEl ¥ ¥aw @e @
e i Bt B

2. PR T WM w4 9T 9xfi T anaet
i &

3. AR R, AMEES BIEAT A HH TR
Bt 8

1 faw 7T e it wewa ¥ 9d I A

(a) Faot 1 3R 3w &
(b) a2 3R 3 wd ¥
() Ha@ 1dR2ud @
(@) 1,2 3R 3 d§

111, rfsifsean

Br,/Nal
CHy—CH—CHy— 5

A = § @ wa-a Dt T8 F9m?

(a] CH 3—?}1—? H,

Br Br

(b) CHs—CH—CH,
Br 1

(c) CH3—TH—‘I:H2
Br

(d) CH3—?H—(|3H2

OH Br

112. 9 # & FH-w @fe sy 1 il &
waitees ferameiier grm?



113, Consider the following statements about
Sy 2 reactions :

1. They are bimolecular reactions.

2, They proceed with
inversion of configuration.

complete

3. They involve the formation of an
intermediate.

4. No rearrangement is involved in
them.

Select the correct answer from the codes
given below.

(a) Only 1, 2 and 3 are correct
(b) Only 2, 3 and 4 are correct
(c) Only 1, 3 and 4 are correct
(d) Only 1, 2 and 4 are correct

114. The correct name of the reaction
COOC,Hs

CgHsCHO + CH2< Base
COOC,Hsg
COOC,Hs
C5H50H=—C
COOC,Hs

is

(a) Knoevenagel reaction
(b) Wittig reaction

(c) Aldol condensation

(d) Cannizzaro reaction

115. Which one of the following ylides will be

the least reactive for nucleophilic
addition to >C=0 group?
® O
(a) Ph3zP—CHyp
® ©
(b) Phz P—CH—CHg3
@ e
(c) PhzP—CH—CH,—CHj
@ ©
(d) Ph3z P—CH—COOCj3Hs5
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113. Sy 2 fufrmsi % R swifafad su w
ﬁﬁ'l’(ﬁﬁl‘ll:

1. 3 feenfoaes srfifeen %)

2. ¥ fommm =1 of wfoeem g R
3. FH UH HeAgdl s 2|

4. T PAfE=AE T8 g R

= faw e 2 i TEEa @ @ W IR
(a) 9 1, 2 3R 3 G ¥

(b) & 2, 3 3 4 TE E

(c) %ad 1, 3 4w &

(d) ¥ad 1, 2 3 4 gd ¥

114, =fyfEFEm

COOCHs 4o
CﬁHsCHO + CHg _—
COOC,Hs
COOC,Hs
CgHsCH=C <
COOC,Hs
1 HE W R
(a) AT il
(b) fafen srfufsrn
(c) Uesia oA
(d) Ffem stfufen
115. f= # /4 F9-w1 3oEE, TR F H1Y

>C=0
EREE A s § wwd wm
grm’?

foramefict

e ©
(a) PhzP—CHjp
@ ©
(b) Phz P—CH—CHj3
e ©
(¢) Phg P—CH—CH,—CHj

® ©
(d) Ph3P—CH—COOC,Hg

[ P.T.O.



(=)
116. CN is a specific catalyst for benzoin
condensation, because

1. it is a nucleophile

2. its electron-withdrawing ability
facilitates loss of aldehydic
hydrogen

3. it is a good leaving group

4. it is a strong base

Select the correct answer from the codes
given below.

(a) 1, 2, 3 and 4 are true
(b) Only 1, 2 and 3 are true
(c) Only 1, 3 and 4 are true

(d) Only 2, 3 and 4 are true

117. Consider the following Assertion (A) and

Reason (R) :
Assertion (A) :

All aldehydes
condensation.

undergo Aldol

Reason (R) :

o-hydrogens on
acidic.

aldehydes are

Select the correct answer from the codes
given below.

(a) Both A and R are true and R is tﬁe
correct explanation of A.

(b) Both A and R are true but R is not
the correct explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.
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116, 39 dW ¥ RA ON ImH w RRE
e e

1. T8 T AEerd @
2. THH FEGE AHAU &HAl, Uesesied
FIESISM % T8 1 G =1 a1 &

3. TR TF =91 454 9E &

4. TR TH VA HT R
2 fow e gz Ft wEEa F 9d W g

(@) 1,2, 33M4udE
(b) Faad 1, 23 3T §
(c) Faa@ 1, 3 3R 4 wét &
(d) ¥ 2, 3 3R 4 w &

117. siifeifad ®¥9 (A) @ FR0 (R) W fomR

Hfr

F94 (A) :

wft Yfeeerse Leetel WA o B
T (R) :

UfEEREl & o-FRGIH AT B €|
1 fog 7 e ) T A 9E SRR

(@ 3 A T R ¥ & 3R A w1 wd
THHT R B

(b)) 3 A @ R WA T utg A w1 wA
TS R 8 R

(c) A¥E ?9Gg R TG 21

(d) A 7Ed & 9 R 98 B



118. Which one of the following reactions
does not result in carbon-carbon bond
formation?

(a) Friedel-Crafts reaction
(b) Perkin reaction
(c) Diels-Alder reaction

(d) Hydroboration reaction

119. Glucose and fructose form identical
osazones, because

(a) they have same molecular formula

(b) they have identical configuration
about C3, C4 and Cg5 atoms

(c) both of them are monosaccharides

(d) aldehydes and ketones react with
phenylhydrazine in similar manner

120. Which one of the following reactions of
glucose is not matched correctly?

Reagent Product

(a) Bromine water Gluconic acid
(b) Nitric acid Glucuronic acid
(c) Sodium Sorbitol

borohydride
(d) Conc. HI and : n-hexane

red

phosphorus

121. Identify the polymer whose structural
segment is given below :

I Il
——NH—[—C—CHT—CHQ—C—NH ﬁ,
—(CHa)s—NH{-C—

(@) Nylon 44
(b) Nylon 4
() Nylon 6
(d) Dacron
/18-B 35

118, svifafas # A frw afuifen 3§ FEE-FEq
Y TE T 27

(a) WiT-FIRE AfufE
(b) ufda srfufsean

(c) Srem-est sl
(d) TEESERA iR

119, THE T G TG AEEH FH E,
it

(a) ST AVET A &
(b) 3% Cj, C4 T Cg THNS

fa=rg wdam

(c) <H & AAdRTE §

(d) UeserE 9u FE, s F @y
TF &9 4 A =@ §

120. 7™ H Auifafan sfufrmed # @ frad
e gaw T 87

rfrwHs I
(a) A= 1A TEFIHE T
(b) 3= 3 TS 3T
(c) Wifeam dErEgTEE Hifeieter
(d) % HI @9 && : n-gaed
HEHRE
121. 39 Fgai 6l Y hifse, e g @ve
fRAATEeL:
T I
—NH+(|I3—CH2—CH2—C—NH o
II
—-(CH2)4—NH-]n-c—
(a) A 44
(b) TS 4
(c) &M 6
(d) HE

[ P.T.O.



122. Match List-I with List-II and select the
correct answer from the codes given
below the Lists :

List-I List-IT
(Polymer) (Monomer/ s)
A. Natural 1. COOCH;

rubber + HO—CH,—CH,—OH
OOCH;
B. Orlon 2. CF=CF;
CHj
C. Teflon 3. CH2=é—CH=‘=CHg
D. Terrylene 4. CHo=CH—C=N
Codes :

@) A . B 0D
1 o o B 4

) [ - T T
i (U RS |
CIRA, Wil G5 ED
o m gt s Uy

e L - TR o i
2

123. The absolute configurations of the chiral
centre and double bond in

S
OH

CH3

are respectively
(a) R and E
() Rand Z
(c) Sand E
(d Sand Z

/18-B
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122. gi-1 F g-11 | gafoa ifse aa gt 5

= fa e 2 w1 wEm = ' IW ge
-1 -1
(wge=) (T=weT)
A. WEfH @ 1. FOOCHs
+ HO—CH,—CH,—OH
OOCH;4
B. 3R 2. CFp=CFy
CH,3
C. %M 3. CH2=(JS—CH= CH,

D. el 4. CHp=CH—C=N
Fe:
(@) £ "B ¢ "D
L2 3524

® A EB’ CID
2
) A28 2Cy B

(@AraEB. - C . D
993

i fRE =5 o ey ¥ v fmamw g,
HHTI:

(@ R3ME
(b)) RIRZ
c) SIME
d Sz



124,

126.

Consider the following statements for
geometrical isomerism :

1. All geometrical
double bond.

All  geometrical
diastereoisomers.

All geometrical isomers have
restricted rotation about a bond.

isomers have a

isomers are

No two substituents on any of the
atoms about which there is
restricted rotation, should be the
same,

Of these, the correct statements are

(a) only 1, 2 and 3
(b) only 1, 2 and 4
(¢) only 2, 3 and 4
(d) only 1, 3 and 4
125. Arrange the following compounds in

order of their decreasing carbon-oxygen
double bond stretching frequency :

o 0O

CH3—~cll,—oc143 cna—cll—m
(1) 2)
0] (0]
CH3—g—H cag—g—wnz

(3) (4)
Codes :
(a) 1>2>3>4
(b) 2>1>3>4
() 3>1>2>4
(d 2>1>4>3
Which one of the following does not
affect the position of v, in IR
spectrum?
(a) Hydrogen bond
(b) Inductive and mesomeric effects
(c) Fermi resonance
(d) Doppler effect
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124. Sd guEgEl & R adfafas $99 w

125.

126.

ﬁwﬁﬁq:

1. aft =fide waEgal § = Ry
BT B

fl sy gaeEe ewfafa fiftm
THTead B 6

afl s guEgal # R e emey
R oA wfoafoe g 2|

widaf2a go are ey § 9 Bl of
T R HIE ot 91 wioeard e T el
e |

T A Th wo &

(@) Fad 1, 2 3R 3
(b) Fad 1, 2 3R 4
(c) *aa 2, 33R 4
(d) ¥ 1, 3 3R 4

= Akl 1 37 FE- Ao, femry
e AR % Hed 3T R A Fafeud A

I—m
(2)

i
CH3—C—NH;
(4)

0

¢
CH3—C—OCH;

(1)

i
CH3;—C—H

(3)

CHj

%e :
(@)
(b)
()
(d)

IR WA H, AuifaRad § ¥ FH-H1 vyax &
TIH 1 YT 7EE Fan 87

(a) TTEGISH =Y

(b) IfreE iR FEEE gwE
(c) i TR

(d) STgER 99

1>2>3>4
2>1>3>4
3>1>2>4
2>1>4>3

[ P.T.O.



127. Which one of the following compounds | 127. 7= # ¥ 273 nm ® %8 AF T A a4
will have Aq,¢ at 273 nm?

2rm?

" OO
0 OO0
o TO

v OO0
o CO
Joe " OO0
128. Which one of the following electronic %?ﬁiﬁ S
transitions requires the least energy? o E%ﬁ = 7 % f 8
(@ o-0" .
@ o—0o
(b) n—o*
(b) n—oo”
) non”
() rnon*
(d n-on®
“(d) non”

129. E° values of two half cells are given

below : 129. 3 34 ¥l F E° 9H I Rum § :
Fe?' /Fe, E°=-0-44V Fe?t /Fe, E°=-0-44V
Fe3t /Fe, E°=-0-036V Fe3* /Fe, E°=-0.036V
The potential of the cell, feu m ¥« Fe3* +e > Fe 2"', & E° HH
Fe3t +e »Fe?, will be am
(@) 0476 V (@) 0-476 V
(b) 0404 V (b) 0-404 V
(©) -0-404V () -0-404V
(d) 0772V (d) 0772 V
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130. Standard reduction potentials of four

131.

132.

133.

134.

/18-B

elements A, B, C and D are respectively
-2:90, +1-50, —-0-74 and +0-34 volts.
Which one of these is the strongest
reducing agent?

(a A
(b)
© C
(d)

B

D

Which one of the following cations has
the maximum hydration number?

(@ c3
(b)
(c)
(d)

K+
Rb*
i

Among the following, which one has the
maximum lattice energy?

(a) BaFp
(b) BaCl,p
(c) BaBryp
(d) Balgp

Which one of the following cations has
the maximum ionic mobility?

(a)
(b)
(©
(d)

Ba 2+
Ca 2+
Srg"'

B02+

Which one of the following oxides is
most basic?

(@) Sbz03
(b) BiyO3
(c) SeOp
(d) Al203
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130. SR @1, A, B, C 3R D, % AF® 3959

131.

132.

133.

134.

fava @9 -2.90, +1.50, -0-74 3R
+0-34 de2 §1 T ¥ Hails vEa AUEEF
?

(@)
(b)
()
(d)

Fifafad a3 ¥ fradh Sorse g
waiferen 87

(@) c3

O W >

D

(b) K*
(c)
(d)

Rb*

Lit

Heiffad § ¥ frahl soas S gaiivms 87
(@)
(b)
(c)
(d)

aifeifgs & @ fFe w1 ot
Tifaefieran Gaifies 27

(@)
(b)
(©
(d)

BaFy
BaCl,
BaBry
Balsp

Ba 2+
Ca2+
Sr2+

BCZ+

difafed sfdael # @ FR-wm waivE
i R7

Sbo03

Bis03

SeOp

Al,03

[ P.T.O.



135. Which one of the following anions is
least stable?
e
(a) Be
©
(b) Li

e
(c)

(d)

136. The total number of lone pairs of
electrons in XeOFy4 is

B
e
c

(a) zero

(b) one

(c) two

(d) three
137. In which

compounds,
equal?

(a) BF3
(b) AlF3
(c) NF3
(d) CIF;

one of the following
all the bonds are not

138. Which of the following compounds/
species have undistorted octahedral
structure?

1. SFg
(S]
2. PPg
e
3. SiFg
4. XeFg

Select the correct answer from the codes
given below.

(a) 2, 3 and 4
(b) 1, 3 and 4
(c) 2 and 3
(d 1,2 and 3
139. Which one of the following compounds
has a permanent dipole moment?
(a) SiF4
(b) SFq
(c) XeFa
(d) BF3
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135. sufafaa # ¥ =y =Rl =R $R-9
27
e

(a) Be

©
(b) Li

S
(c) B

o
@ C

136. XeOF,4 & U T oiagil 1 o0 H&1 ¢
(@) A
(b) TH
(© @
(@ =
137. gy el 3 F fFad oft sy R
& 87
(a) BF3
(b) AIF3
(¢) NF3
(d) CIF3
138. JifeiRaa dfieet /wdiefist & & fFh w=m
Hfepa TEFAFT &7
1. SFg

e
2. PFg
e
3. SiFg
4. XeFg

= fow T e hit gEE ¥ wE W I |
(@) 2,334
(b) 1,334
() 23MR3
@ 1,23Mm3
139. Fifafea Al 4 ¥ frad ot fRym
o] 7
(a) SiF4
(b) SF4
() XeF4
(d) BF3
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140. Consider the following Assertion (A) and
Reason (R) :
- Assertion (A) :
Azimuthal quantum number

suggests about the shape of the
orbital.

Reason (R) :

It gives information about spatial
distribution of electron cloud about
the nucleus.

Select the correct answer from the codes
given below.

(@) Both A and R are true and R is the
correct explanation of A.

(b) Both A and R are true but R is not
the correct explanation of A.

(c) A is true but R is false.
(d) A is false but R is true.

141. For the spectrum of H-atom, which of
the following statements is/are correct?

1. When electron returns to the
ground state from higher energy
levels, Lyman series is obtained.

2. The wavelengths of spectral lines of
Lyman series are in ultra-violet
region.

Select the correct answer from the codes
given below.

(a) Both 1 and 2
(b) Neither 1 nor 2
(c) Only 1

(d) Only 2

142. Heisenberg’s uncertainty principle can

be expressed by

h
Ay XA, 2—
(@) AxxAp &

bl et

Ax

h
c) AyxAp2—
© AxxAp22

h
d)y AegxAp2—
d) AxxAp, om
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140. ifafad %o (A) T HR0 (R) W feR

FH (A) :
ferieft wen dEw, % F AFER F AR [
1 =t )

R (R) @
Te M W seiagE aed & S femr
% AR § g ot B

Fia o e 2 it wEEa @ wé IW gRA

(@ 3 A aa R T § M A w1 wd

WEEH R B
(b) & A T R W& & Tg A F G
WEEH R T8

(c) A9d W R Tew B
(d) A7Ed? 9g R 9 B

141. H-T9 & Wagn & fod, aeifafaa s §
¥ FH-11/8 wd B/E7

1. I=@ el &) A G FoRMA 6 'R R
wrea &, 79 eeA Aoft 3w e R

2. wEEA At F FEgd el @ aond
e &3 H B R
i fw o g2 Fi weEw & 98 W IR
(@) 1391 2 gFt
(b) A 1ARAH2
(c) e 1
(d) e 2
142. ToHer F ffwma frgrm ® ek =6
e g4 #

(a) AxXAP?-E

B Apz"
X

h
C) AyxXAp2—
© AxxAp2 L

h
d) AyxAp,2—
@) AxxAp2t
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144,

145.

146.

147.

/18-B

Which one of the following ions contains
the maximum number of unpaired
electrons?

(@) Mg?*
(B Ti%
() v3*
(d) Fe?*

Considering Hp0 as a weak field ligand,
the number of unpaired electrons in

Mn(H20)6]%* will be
@ S
(b) 2
) 4
(d 3
If Ag<p, then the electronic
configuration of at species will be

(a) t;geog

b) e*gt®2g

(¢ t32gelg

2_ 42
(d) e gtzg

Which one of
hybridizations is
compounds
structure?

(@) sp3d?
b) sp3d

(© sp3a3
(@ d2sp3

the following
involved in the
having bipyramidal

When go y238 disintegrates, which one

of the following stable elements is
formed as the end-product?
(a) 200

(b)

g3Bi

82 pPp208

(c) g2Pb*%®

(d) b2 07

g2P

42

143, seifefan st § ¥ frad sfa oMl
) G i B 27

(@)
(b)
(c)
(d)

M82+
Tio*
V3+

Fe 2+

144. H,0 5 & fda & fole @@ @
MnH0)6)>" # @ffa @ R den

Bt
(a)
(b)
(©)
(d)

5
2
4

3

145. 3 Ag<p B, @ at wife =1 @Rt
famma Brm

(@)

(b)
(©)
(d)

4 0
tzge g
e4gt°2g
t32g elg

e'*’gtgg

146. T R @ g A 8, sffes
A § -9 g Fifea g 27

(@)
(b)
(¢)
(d)

spad2
sp3d

sp3d3
d 2sp3

147. 54 9, U238 fy@fieg &, 7@ F-39R

F ®9 °§ yuiffaa § @ F9-w =R ™=
Tal 27

(@)
(b)
()
(d)

83 Bi 200

82 pp208

82 pp206



148. What is the half-life of ¢C!4, if its

149

disintegration constant (A) is 2-31x10~4
years“l?

(a) 0.3x10% years
(b) 0-3x10° years
() 3.0x103 years

(d 0.3x103 years

With reference to catalysis, which of the
following statements is/are correct?

1. Catalyst lowers the energy of
activation of the reaction.

2. The overall change in energy of
reaction is unaffected.

Select the correct answer from the codes
given below.

(a)
(b)

Only 2
Only 1
() Both 1 and 2

(d) Neither 1 nor 2

150. The rate law for a reaction is given

/18-B

below :

r S t
rate=k C4 Cp Cc

Where C4, Cgp and Cp are molar
concentrations of reactants A, B and C
respectively. What is the order with
respect to B?

(@) r
(b) ¢
r+t

()
(d s
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148. R Cl* @ fawen B (), 2-31x1074

149,

150.

i1 2, o seh rd-ang = B
(@ 0-3x10% 3¢
(b) 0-3x10° =g

© 3-0x103

(d) 0.3x103 7§

RN F wey ¥, seifufed s § @
HH-81/8 e 2 /87

1. SORe, i i aieau 9 F9 5
TR

2. wifEm i e # wgl o
TG & B

A o e e i wea @ v W R
(a) ad 2
(b) Had 1
() 1 3R 22M

d Id@1RTIA2

T ANF F R e R R k.
W=k C4 Cp Co
SEl Ca, Cg AU Co HAW: IFd® A, B

3R CH AR Fixdr &1 BF wed § atfufE
=i FIfe T B?

@ r
(b) t
r+t

()

d s

[ P.T.O.
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