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. INSTRUCTIONS TO CANDIDATES

1 (a) Candidates are allowed 10 minutes to fillup the basic
information about themselves in the OMR answer sheet such
as Name, Roll No., etc.

(b) After this, question booklet will be given to the candidates
they are required to do the following:

() Examine the booklet and to see that all paper seals at the
edge of the booklet are intact Do not accept the question
booklet if sticker seals are not intact.

(ii) Tally the number of pages alongwith no. of questlons
printed on cover of the booklet. In case of any discrepancy
please get the booklet changed. This should be done
within § minutes of receiving the question booklet, after
which neither the question booklet will be replaced nor
will extra time be given.

(iii) Check that question booklet contains the questions of all
relevant subjects/topics as required and stated in the Note
and no repetition or omition of questions is evident.

(iv) After examining the question booklet please enter the
Serial No. of the question booklet at the appropriate place
in the answer sheet and the corresponding circles be
darkened with Black ball-point pen. .

(c) Candidates are not permitted to mark answers in the Answer

Sheet in these 15 minutes. TWO Hours more will be given

for marking all the answers.

-

2.(a) Onpage 1 of Answer Sheet in upper half portion, write Name
of Exam, Name of Exam Centre and Date of Exam. Put your
signatures also. On the lower half portion of this page fill in
the boxes [] of the first topmost line in capital letters, your
surname and name (in English). Write one letter in each box
[] Below each letter darken with Black ball-pomt pen the
circle © bearing same letter.

(b) On page 2 of Answer Sheet fill in your Roll No., Set Code,

Sr. No. of Question Booklet etc. cg writing in thel:land below |

it by darkening corresponding

(c) Onpage 2 of Answer Sheet only the answers to questions are
to be marked. The instructions for this are available on the
back cover page of this question booklet.

(d) All entries to be made by Black ball-point pen.

3. Optical Mark Reader (OMR) machine prepares the result by
reading the entries made in the circles © with the Black ball-point
pen on page 1 and 2 of the Answer Sheet, hence the candidate
must be extremely careful in marking these entries and must not
commit errors.

4. Please do not write anything extra except what is asked for.

5. Use of any Calculator, Mobile Phones or any other Electronic
Gadgets and Log Tables etc., is Strictly Prohibited.

6. Rough work should be done on the blank pages provided after
each Section or Subject. Extra paper will not be supplied.

7. Use of Whitener in the O.M.R. answer sheet is not allowed. In
caseif itisused, UFM case will be registered and candidature will
be cancelled.

(For instructions regarding marking the answers please see the back cover page of this Question Booklet)
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This paper has Three sectidns, Section-A Chemistry : (Q.No. 01 to 33), Section-B Physics :
(Q.No. 34 to 66) and Section-C Mathematics : (Q.No. 67 to 100).

This question booklet contains 100 questions numbered from 1 to 100 and each question carry
1 mark. All questions are compulsory. There is no negative marking.

Tally the number of pages alongwith no. of questions printed on cover page of the booklet.
Also check that question booklet contains the questions of all relevant subjects/topics, as required
and stated above and no repetition or omition of questions is evident.

If any discrepancy is found in the Question booklet the same can be replaced with another
- correct question booklet within flrst 15 minutes.

Before answering the questions please read carefully the instructions printed on the back cover
page of the question booklet and strictly follow them. Indicate your answers by blacking
bubbles carefully only on the O.M.R. Answer Sheet provided.

Use of any type of calculator, mobile phone or any other electronic equipment and log table
etc. is strictly prohibited.
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Section - A
Chemistry
 (Q.No. 01 to 33)

Which is most acidic among these?
(A) As O,
(B) Sb,0
(©) N,O,
D) PO,

Which of these is most basic?
(A) Se0,
(B) ALO,
(C) Sb,0,
D) Bi0,

The maximum oxidation state of

osmium is
»(A) +6
B) +7
C) +8
(D) | +3

The electronic configuration of

gadolinium is

(A) [Xe] 4f85d° 652
(B) [Xe] 4f7 54! 6s?
(C) [Xe] 4f35d° 65
(D) [Xe] 46532 6s?

wUE - A
W@
(%.%. 017 33)
T Ireafies e wA R ?
(A) As)0, o
(B) Sb,0,
(©) N,
- (D) PO,
T st gnoia (Ifw) B ?
(A) SeO,
B) ALO,
(©) Sb,0,
(D) Bi0,

anafraw (osmium) # Icafys
ST HIUT STET TR ?

(A)» +6
(B) +7
© +8

D) +3

Arehfrm € saeRE Reaw w7
?? )

(A) [Xe] 4f%5d°6s?

(B) [Xe] 4f7 5d! 652

© [X¢] 4f3 5d° 652

(D) [Xe] 4f°5d* 652
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The equivalent weight of K Cr,0. in
acid medium is equal to

(A) Molecular Weight

(B) 1/2Molecular Weight
(C) 1/6Molecular Weight

(D) 1/5Molecular Weight

In LiAIH,, the ligand is
(A) H*

(B) H

(C) H

- (D) None

Which of these coordination
complexes does not show geometric
isomerism? A and B are monodentate
ligands. |

(A) [MAB,]
(B) [MAB,]
(© MAB,]
(D) MAB

(CH,),C MgBr with D,O gives
(A) (CH,)CD |
(B) (CH,),COD

(€) (CDY,CD

(D) (CD,),0D

reeta wreaw # K Cr, O, @t sfarer=
WK (equivalent weight) frues T
TR ?

(A) 3Imurfaes R

(B) 1/2 3mUTiares WK
(C) 1/6 srmufres IR
(D) 1/5 3morfaes AR

LiAlH, % wrgf e (ligand) FaT & ?
(A) H*

(B) H

(©) H

(D) i & =

TAH | wiq dwl gifre st
gHEgadr (geometrical isomerism)
7€t iian ? A 3R B WiiEee wsite

(monodentate ligand) g
(A) MAB)

(B) [MAB,]

© [MAB,]

(D) MAB

(CH,),C MgBr &t D, 0 & @1%
e forar a3t d 2

(A) (CH,),CD

(B) (CH,),COD

(C) (CD,),CD

(D) (CD,),0D
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The correct nucleophilicity order is | 9. sfem gfFaTERRE wuiw == o
. 27
(A) CH;<NH,<HO <F~
| (A) CH;<NH;<HO <F~
(B) CH3;<HO <NH,<F~
| (B) CH;<HO <NH;<F~
(C©) CH;<F <HO <NH,
’ 2 (O CHj;<F <HO <NH;
(D) F* <HO" <NH,; <CH, (D) F <HO" < NH; <CH;
The haloform reaction is not shown { 1. TTd @‘33;, I (Haloform)
by arfrfhen i grtar ?
(A) Acetone . (A) TREM
(B) 2 - chloropropane (B) | > - FRTRAT
(C) Ethanol ©) |
(D) Methanol ©) fadmte

. Which is the strongest acid? 11. T8 ¥ HI TIeTaH AT B 7

(A) CH=CH (A) CH=CH
(B) C,H, (B) C,H,

(C) CH,=CH, (C) CH,=CH,

(D) CH, (D) CH,

. Which gives aspirin upon | 12. T® ¥ &M W AfH Qﬁ!ﬁﬁm EALy
acetylation? q-gﬁﬁ:r e ? '
(A) O - Hydroxy benzoic acid (A) O - ETEgrat iz ot
(B) m - Hydroxy benzoic acid (B) m - ETZSrR d=mirsh ot
(C) P - Hydroxy benzoic acid © P-wEs ﬁ‘ N —

(D) P - dihydroxy benzoic acid :
(D) P - StEEgeH! SeAgE ond
SIPCS-01X/14 -5- Set- A




13. What is the product C in the series?
' CH,CN _Na/CHOH . 4 HNO,

N
7

B Cu/573K sC

(A) CH,COOH
(B) CH,CH,NHOH
(C) CH,CHO

(D) CH,CONH,

14. Of these, the most basic compound is
(A) Benzylamine
(B) Aniline
(C) Acetanilide
(D) P - Nitroaniline

15. Which is incorrect in deoxyniyoglobin?
(A) |
(B)
©

Fe is in high - spin state
Fe is in +2 oxidation state

Fe is not present in the plane of

the porphyrin ring
(D) Feis Present in the plane of the

porphyrin ring

16. The temperature of the surface of the
- sun is about 6000 K. If we produce a
temperature of 7000 K by focussing

the sun - rays with a big lens, this will
violate which law of thermodynamics

(A) Zeroeth Law
(B) FirstLaw
(C) Second Law
(D) Third Law.

13.

14.

15.

16.

~ CHCN

faditsd Ccwnd ?

Na/C2H5OH N A HNOZ N
- 7 -7

B Cul573K sC

(A) CH,COOH
(B) CH,CH,NHOH
(C) CH,CHO

(D) CH,CONH,

T A iy afte A ww @
Hifw ® ?

(A) FATTA [

(B) uhfem

(C) tufrefemss

(D) P -3 wRfem

FeraaarTenfas H A =T Ted
2?

(A) Fe w3-foam sraean % 3

(B) Fe & anferaantor arereat + 2 8
(C) Feurwmefmfordi @iz
(D) Feurwfafmfi wmd e

A & Wag &1 ahEE TR 6000 K
B 19l g < ool wtow w9 |
& werar § Hfsw #7000 K Amoww
IS I Teh, A1 I§ FATTTART &6 B\
¥ fFram %1 3gua g ?

(A A (F) Trm

B) wew FEm
C) fadfa fam

(D) W= FAam
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17. The uncertainty in the position of an | 17.
electron is zero. The uncertainty in its | - arfAfyaear v § 1 30 o (Whien)
momentum would be. $ srffwraar @ 2 ?
A o A) o
B) >h/2x B) >h/2x
© <h/2m - © <hi2m
(D) Zero (D) =
18. The protein responsible for blood | 18. ww-umT v & forw &9 @1 W&
clotting is R g ? '
(A) Albumins (A) Tesghima
(B) Globulins (B) Wi
(C) Fibroin (C) Trarsw \
(D) Fibrinogen (D) frafese
19. The number of tripeptides formed by | 19, = faftm 31-q-|-5:ﬁ st & foraw -
three different amino acids are Yuerse ST UHA § 7
(A) 3 (A) 3
(B) 4 B) 4
© 5 © 5 '
D) 6 D) 6
20. . Infrared spectroscopy for organic | 20. vt WwgR § wEfe dtRwt % g
compounds involves electromagnetic g gk A & A (3E) A
waves with wave number fraTEaTd ?
(A) 4000-800cm! (A) 4000-800 &, !
(B) 4000-667cm (B) ' 4000-667 &. #i-!
(C) 5000-800cm™ (C) 5000-800 &. ¥
(D) 5000-667 e (D) 5000-667 &. wt-!
SIPCS-01X/14 -7-
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21.

22,

23.

24,

Oct-4-ene shows C=C frequency in
its infrared spectrum at

(A) 1680-1600cm™ (very weak)
(B) 1680-1600cm™ (strong)

(C) 1680-1600cm™ (medium)
(D) No peak in this range

Carbonyl compounds exhibit the
transition

(A) d—a*,rc—rr*

B) o—-oc*,x—-n*n—-m*

©C) o-o*,n-oc*r—-n*

(D) None of these

Benzylamine reacts with nitrous acid
to form

(A) " Azobenzene
(B) Benzene

(C) Benzylalcohol
(D) Phenol

Benzaldehyde and formaldehyde
when mixed together and heated in aq.
NaOH give

(A)

Benzyl alcohol and sodium
formate

(B) Sodium benzoate and methyl
alcohol

(C) Sodium benzoate and sodium

formate

(D) Benzyl alcohol and methyl

alcohol

21,

22,

23.

S WA T g -4- AR C=C
g wTE ? |
(A) 1680-1600 ®. Ht-! (Sga HAAR)
(B) 1680-1600 &. ! (Wsted)
(C) 1680-1600 #. W' (wveafis)

(D) & dmr () # gt

FEHTSE AT i HY IUA oI § 7

A o-o*mr—n*

B) o-c*r—-n*n—-m*

©)
D)

c-o*n—-o*rt—-n*

T | 18 T

ATESH TA & TTY AT STATSA
TS T s W adt ? ?

(A) TSRS

(B) s

(C) THTEH STAhIEA
(D) wHA

ATeTEETss iR wrueSETge o s

I A NaOH o 71 i Ut 1 9TH

g ? "

(A) SwTEe ereRIEe ot wifzem
wRHE

@) wifgaw dwige it Harse
HARIEA _

(C) wfzam Seie iR difean wae

(D) AWTEA TARIEA AN HATgH
ITREA

SIPCS-01X/14 -8-
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25..

26.

21.

28.

29.

Wolff-Kishner reduction can be used
for which conversion reaction?

(A) Benzaldehyde into benzyl alcohol
(B) Benzophenone into diphenyl methane
(C) Cyclohexanone into cyclohexane
(D) Cyclohexanone into cyclohexanol

What are A and B in the series CH,CHO
AlOCyHs)3 ; A‘ CHONa o p
(A) CH,COOH;CH,CH,0H

(B) CH,CH,0H; CH,CH,0CH,CH,
(C) CH,CH,OCH CH,; CH,COC H,

(D) CH,COOC,H,; CH,CH,COOCH,

The addition of BH, to a C = C bond
is

(A) Anti-Markownikoff syn-addition
(B) Anti-Markownikoff anti-addition
(C) Markownikoff syn-addition
(D) Markownikoff anti-addition

The addition of bromine to trans-2-

butene produces

(A)

(B) a meso compounds

a pair of enantiomers

(C) acompound with a single chiral

centre
(D) a pair of diastereomers

Which lowers the density of the
material?

(A) Schottky defect
(B) Frenkel defect
(C) A+BBoth

(D) None of these

25.

26.

27.

28.

29.

Hrew- TRy staeaw IR FE | F
|l T ufEds fan s awar g ?
(A) FoedErs o FEe SRR Y
(B) A Y SEfhger Wi o
(C) UTEaAIERI Y ArEa e o
(D) UEFAICTEAW T AEFARTR o

FreafoRea difts # A sk Bw & ?
CH,CHO -
Al(OC,Hs)3 s A
(A) CH,COOH;CHCHOH
(B) CH,CH,0H;CH, CH,OCHCH,
(C) CH,CH,OCH,CH,; CH,COCH,
(D) CH,COOC,H,; CH,CH,COOCH,

C = C i BH, % §gt # aiffsar @

C,HONa
2.5 >B

- R7?

(A) U -AREHeRw RE-ufeem
(B), UA-AR&IIh I T -Tfeem
(C) waHew RE-TlRya

(D) WRRHIEHI® TIeE-TRyA

| -2- FEH & | A & o |

AT IUARATE ?

(A) widfer= w9 &1 T ST

(B) U= Hiar difw

(C) = fhTd (WTE) &7 arer
e

(D) ﬁdjﬁﬁquaasﬁgr

T R R F A Y BT HEATE 7
(A) wireh 3w |

(B) et SN

(C) A+B<mt

(D) 39 A W TE

SIPCS-01X/14
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31.

Colloidal particles size range is
(A) 10 nm to 1000 nm

(B) 1nm to 200 nm

(C) 10my to 1000 mp

D) 10°t0 107 cm

Which forms micelles in aqueous
solution above certain concentration?

(A). Glucose
(B) Urea

(C) Dodecyl trimethyl ammonium
chloride

(D) Pyridinium chloride

75% of }:1 first order reaction was
completed in 32 min. 50% of the
reaction was completed in :

(A) 16 min
(B) 24 min
(C) 32 min
(D) 4 min

Unit of rate constant for zero order
reaction is : '

(A) moleL's!
(B) mole! L1s!
(®) é“

(D) mole?L?s™!

30.

31.

HrTaE it Y S H g ?
(A) 10 nm ¥ 1000 nm |
(B) 1nm¥ 200 nm

(©) 10 mp® 1000 mp

D) 10°|¥ 107 cm

T @ a1 U Fifwe o & I

w1t forera o fordet (wddet) s @ 7

(A) T
(B) gfe

(© wfrie grsfuge swifam
FANEE

©) iR wwiy

32. Uw WoW 3SR (Order) AfFRaT 75%,

33.

132 e % qft g2 | ot srfwfean =

50% Teear &= qu ge:
@A) 16fm

B) 24 fire

©€) 32T

(D) 4fr=

QI?I IR R F=arw (Zero order rate
constant) &Y T&TE (unit) FTE ?

(A) moleL's!:
(B) mole'L! s
© s |

(D) mole?L2?s!

~ SIPCS-01X/14 -10-
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34. Two vibrations at right angles to one

35.

36.

Section-B
~ Physics
(Q.No. 34 to 66)

another are described by the
equations : x= 10 cos St and y = 10
cos (5nt + /2)

Lissajous figure associated with
combined motion is described by
following equation :

(A) y=x
(B) »+y* =100
© y=-x
D) »-y* =100

The correct statement for a driven
oscillator at resonance is :

(A)
(B) Velocity has its maximum value
(C) Power input is minimum

D)

Phase difference between
- displacement and driving force
i1s v/4

A rectangular film of a certain liquid

is 5 cm long and 3 cm broad. The

work needed for increasing its surface

area to 30 cm? is 3 x 10~ joules. The
surface tension of liquid is :

(A) 04N/m
B) 0.1N/m
(C) 3x10*N/m
(D) 5x10*N/m

Amplitude has maximum value .

gog - q
wifas =
(. %. 34 ¥ 66)

4. X T W F wEEA wWH

35.

36.

x =10 cos 5 nt €& y = 10 cos
(5mt + 7/2) WO g weiiE ¥ |
3 wivifera wwta | wfAa forarg
STeHTa T At § .

A) y=x

‘(B) ®+y*=100

©) y=-x

(D) x-y*=100

e SR S ¥ forg e feafd
dudtwu B
(A) T w1 WA Afrewan g
(B) &% &t ue Irfdrwan

(C) Jvem wfw =

(D) Torceras & wonfRa wet # Fetie”
/4

T T Y ATATHRR W S cm &R 0o
3'cm WSS aTel § | 39 WA &1 U8
gret 30 cm? & o To1g 3 x 1074<@
AN E FRA G I TT W AT aE

(A) 0.4 7ew [t
(B) 0.1 =gzt / wt
(C) 3 x 10 =gz [ Wt
D) '5 x 104 =gz | Wt

SIPCS-01X/14 -15-

Set- A




37. A vector field Kis defined as

38.

39.

A= Vo. ¢ is a scalar function. The
value of line integral @K -dl around

a circule of radius R is :

(A) mR?

Al
(B) 2nR IK\

(C) Zero
(D) 2rR ¢

A molecule of HCI (dipole) is kept in an
electric field of intensity 10* volts/m.
Initially dipole axis is making an
angle of 30° with the electric field.
Distance between H* and Cl-is 1.6 A°.
The Torque acting on the dipole is :

(A) 2.56 x 107 Joule.
(B) 1.28 x 10% Joule.
(©) 2.217 x 10 Joule.
(D) 2.3 x 10°% Joule.

An inductance of 50 Henri and a
resistor of 10Q are connected to a

- 2 volt battery. Time constant and final

current in the circuit are :

,‘ (A) 0.5 sec, 0.2 amp.

(B) 5 sec, 2 amp.

(C) Ssec, 0.2 amp.
(D) 0.5 sec, 2 amp.

37.

38.

39.

s wlRy 8% A, A=Vg T

uftwiya forem war 3 1 @ ww afewm
e ® | R B & g9 & =nl e

. uftwfem Yen anmwea $A-di w

m‘-r% :
(A) TR? in

B) 2nR \K\

O 7=

(D) 2rR ¢

T HCI(TRya) @ vy 104aee / .
fom & RgE dadw@ ¥ | emw &
feya wrer fage & 9 30° & AT W
@3 | Hoad Clr & wea 1.6A° i gl
%IWNWWWW%:

(A) 2.56 x 1053t
(B) 128 x 1055w
©) 2217 x 105<@
D) 2.3 x 10253

T 50 B T TNEHE @& 10 Q *T
yfetiar 2 diee 6 & A 2 ? | whuy
T A e ua arfam confua amn
%TIT;I%: e

(A) 0.5 &g, 0.2 srdhR
(B) 5 d=ve, 2 TRR
(C) 5 ¥®vs, 0.2 e
(D) 0.5 dwug, 2 R
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40.

41.

A proton of energy 5 MeV is moving
downwards in a vertical plane with
magnetic field of 1.5 Tesla. Magnetic
field is in the horizontal plane and is
pointing from South to North. The
force on proton is :

(A) 737x 102N
(B) 537x102N
(C) 437x10"2N
(D) 6x10"2N

In a hydrogen atom an electron makes
6.8 x 10" revolutions/sec. round the
proton in a circular orbit of radius
5.1 x 10 - m. The equivalent
magnetic moment is :

(A) 9.8x 10 Amp. m?
(B) 8.9x 10 Amp. m?
(C) 4.9x 10 Amp. m?
(D) 4.45x 102 Amp. m?

40.

41.

42.

T 5 MeV ot &1 M2 Ieaier aet |

1.5 3uen & g 49 # rageh
i B | T & Y Run afw
oot # gfgror & I A AR B A W
W AT I /T ARATOT g :

(A) 7.37 x 10-2 =qz=
(B) 5.37 x 1072 ==
(C) 4.37 x 1072 =g
(D) 6 x 1072 =gea

TEYSH WA T Jole WeH & aRi
3R 5.1 x 1071+, Froan & Famen o
T 6.8 x 10=waR uid Yervg & rgla &

YU ¢ | ot TR STgU HHE §

(A) 9.8 x 10 aredt, WP

(B) 8.9 x 10 arefy, T2
(C) 4.9 x 10 3red, W2
(D) 4.45 x 102 aredft, H?

42. Current in a 10 mH coil increases 10 foreht T Y g;ug'(vﬁ'ﬁ 0.01 A=
uniformly from zero to one ampere in # 4T T U A I A W W CHE
0.01 sec. The induced emf in the coil : _

e Mﬂ'{s‘rmﬁ%@@?ﬁﬁﬁﬁaﬁga
STEEF A T A BT
A) 1 volt
) (A) 192
(B) -1 volt ' \
(B) -1
(C) 0.5 volt
(C) 0.5 Aee
(D) -2 volt ‘
(D) -2 42
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3.

44.

45.

In a real gas obeying Vander Waals
equation Boyle temperature (T,) and
critical temperature (T_) are

respectively :

8a_ o _.2
27Rb’ € Rb

@) Ts=

a
®) Tp= Rb’ Te=2Tg

. 2a _ 8a

T.= =2 T.= |
© B‘Rb ¢~ 27Rb
8

27

D Th=cTe=-Tg

Rb

3

A carnot's engine absorbs 100
calories of heat from a source of heat
at 400 K and gives up 80 calories to a
sink. The temperature of sink is :

(A) 500K
(B) 320K
(C) 227K
(D) 47K

In an ideal gas of molecules, with n
degrees of freedom the ratio of
specific heat at constant pressure (Cp)
and specific heat at constant volume
(C,) will be :

A) n |
1
n

.
3+2)
n

(B) 1+
\

©

(1+—2—
(D)\ "

43.

44,

45.

U A= Tt 3 fore st ATasE

(T,) W& Shiforeh ATaehm (T ) Shet: B :

8a a
T,=—, To=—
(A) BT 27Rb’ ¢ Rb
a '
(B) TB=EE’TC=2TB
2a 8a
T.=—, T.=
© "BTRp’ €T 27RD
a 8
Ty,=—, T.=—T
D) B CT 57 °B

TE FAT ST U INT & &d 4 100
F 400 Feei W EINTYT AT 8
s 80 F@rt T # 2ar } | s =
ATUSRH BN :
(A) 500 e
(B) 320 ¥
(C) 227 edm
(D) 47 ¥t

ek 3TEy! 18 7 3UpsH Al T Wit
n® 138 e o 3rupeit & forg fafvaa o=
R fafere sen (C ) wa fAfvem smam w
fafere 3= (C) wraﬁma‘am

(A n

1+l)
\ n
/

(B)

©

(D)

SIPCS-01X/14
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46. The correct relation for entropy (s)

47,

48.

and thermodynamic probability(Q)
of a system is :

(k is the Boltzmann 'constant)
(A) s=Q

B) s=inQ

©C) s=klnQ

(D) s=¢*

.The Planck's formula for average

energy of an oscillator matches with
the classical formula in the following
limiting case :

(A) Frequency of the oscillator is
very small

(B)’ Temperature is low
(C) Small wavelengths
D) hv>>kT

For an ideal gas of molecules the
correct relation between average
speed (V) root mean square speed
(V_,) and most probable speed (Vp)
of molecules is :

(A) Vp <V_<V__
B) Vv, < Vp <V__
© Vp> A Vrms

D) V<V, <V,

46. T Frem % o TR (5) o swh

47.

48.

wrafrsdar (Q) & @8 arasy 2
(k e Faais)

(A) s=Q
B) s=InQ
C) s=kinQ

D) s=¢e°

At 1 AeH R i =t @

= P feuf § R (Femeiea)
TAAAGETR ¢

(A) <rere &Y 3TaE] wgd w A R
(B) Tuw oreq 3

(C) w3 wH g

(D) hv>>KkT

Teh 3Teyt AW & srupeit & forg enwa
wfx (V) =t wew @ ol (Ve
srfrman i A d vt a2

(A) Vp <V_<V__
B) V < Vp <V__
(@) Vp> vV.,>V .

D) V<V, <V

SIPCS-01X/14
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149. . Ultrasonic waves are (choose correct
statement) \

(A) Electromagnetic (E.M.) waves
of large wavelengths

(B) E.M. waves of high frequency

(C) Sound waves of large wave
lengths

D)

Sound waves of high ﬁequency

50. Two waves with intensities in the ratio
9 : 1 produce interference. The ratio
of maximum to minimum intensity is:
(A) 10:8
B) 9:1
< 4:1

D)y 2:1

~ 51. Two slits illuminated with red light of

650 nm wavelength are separated by
a distance of 1 mm. The interference
fringes dre observed on a screen
placed 1m from the slits. The distance

between fifth bright fringe and third

dark fringe is :
(A) 0.65mm
(B) 1.63mm
(©) 3.25mm
(D) 4.88 mm

49. IregrAIe (ATseT) 0§ (TE wAA
T AT )
(A) ereafus win A & Raga-
waeha (o, g.) 7@
(B) mamﬁﬁﬁ.g.aiﬁ
(C) wreafirs won g Y st a A

(D) =T radt it et wa

50. < @ Rrrehr feanait w1 sgum 9:1
2, safaetor G ot § | st w
arfireran we A fagar &1 siguta
?

- (A) 10:8

B) 9:1

(C) 4:1

D) 2:1

51. < frere Rrewt a1 #, @, 2

650nmain§sﬁmﬁmﬁm§|..

AR 1. ¥ wah
v st ud vew aaatel fifs & e
ghe: |

(A) 0.65 . .

(B) 1.637H. .

(C) 3254 .

(D)‘ 4.88 . wfi.
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- 520

53.

4.

(A)

D

The resolving power of a grating in
m" order with N slits will be :

m+N
m-N
mN
N/m

(B)
©
D)

A doubly refracting crystal has
refractive indices of 1.65 and 1.48 for
o and e ray respectively. The
minimum thickness of crystal needed
to introduce a phase difference of n/2
in 0 and e ray for light of 600 nm is :

(A) L76pum
(B) 2.76 um
(©) 176 nm
D) 2.76 nm

Let ‘a' is the translational vector
defining a cubic lattice. Then
separation between two parallel (111)
planes is :

(A)

5

&is

B)

(S

©

wle

- (B)
' (©)

- 53.

(A)

L ©

®

52. Tm N e 3 & R m A s

fetrereftn v (R gvar) it
(A) m+N
m-N
mN
(D) N/m

ua femade fohee o arunor (o-ray)
f3tor wa araTamuT (e-ray) fobtor & forg
AudATE HAM: 1.65 @i 1.48 ¥ |

- 600nm wmMdet Tr@ weTw & e

fores Y smravas FAaw Werd Rrad
#owd e o A w2 w werred B
g gt |
(A) 1.76 pm
(B) 2.76 um
(C) 1.76 nm
(D) 2.76 nm

WA U& U AT @) TRWTRE 0

AT TATATR wRw o' 1w R
AR () At SR gy .

Sie

(B)

&ie

(Y RN

Wi
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L

X-rays of wavelength 0.7A are
diffracted from a cubic crystal
(a = 2.8 A). The Bragg angle
(glancing angle) for second order
diffraction maxima from (100) plane
is :

(A)
(B)
©
D)

sin”! (0.25)
sin (0.50)
sin! (0.70)

sin! (0.12)

A ferromagnetic " material is
converted into paramagnetic material
at a special temperature T. The
temperature T is known as :

(A) Critical temperature
(B) Boyle temperature

(C) Curie temperature

- (D) Debye temperature

The Fermi energy of copper at zero
kelvin represents

(A)
(B)

Average energy of the electron

Energy needed to remove the

electron from the surface
Maximum energy of electron

(&)
(D)

Minimum energy of an electron -

55.

56.

57.

0.7 A atneed i &1 -foreut T i

frEe (a = 2.8 AR Rafda @t ¥

a= (100) wet & ffom w2 & fraedw
3 & fetu 971 ®Yo (glancing angle)
2

(A)
(B)
<©
(D)

sin™! (0.25)
sin™ (0.50)
sin™! (0.70) |

sin™ (0.12)

o SR e iR §
fyrg @ (T) ) afiadia g |t 2 |
ATaRA T SHEeTan § ¢

(A) THifd® a1
(B) wiaer a1q
(C) =t A

(D) e

gaamﬁ?mmmﬁwﬁﬁ
gl B

(A) TR I T Fetl

(B) TS TS A THAFL(A I 3T hirt
% foTg srawas ot

(C) wToiaRi &t Irfdreran St

(D) T T g
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58,

59,

(B)

The effect of depletlon layer in p—n
junction will increase :

(A)

Temperature of junction is
increased

Temperature of junction is
decreased.

(B)

©)
D)

Junction is in reverse bias

Junction is in forward bias

A particle of rest mass m moves with

a speed of \/_ ‘The total energy of -

 the particle is :

-2

1
(A) 7’2*'”10 ¢

© myc?

R SR
22 °

D)

58. p-nwwﬁ%wﬁmmmm

59.

q@aT R
(A) iR & AT g e |
(B) WM& AT9shA W ST Bl |

(C) SRAE aEE R

(D) SH AT AEAR T |

qaamoﬁu#manmjc-z—aﬂﬁ
R e s TR

2

1
T
V2 m,

(A)
(B)

©) myc?

1 2
‘Mg C

60. The ratio of de-Broglie wavelengths | 60. TE 10 keV Sat & N2EA qa 1 MeV
associated with a proton of energy | S % I @ Ty @ - selt T
10 keV and a neutron of energy 1 ‘ TR TR
MeV approximately is : St o %v )
(A) 1 A 1
B) 10 - (B) 10
© 100 (C) 100
D). 50 D) 50
SIPCS-01X/14 -23- Set- A
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63.

The normalized wave function of a |

particle in the region 0 S x < a is

| 2 X )
v(x)=,[—cos—and 1is zero
a a

outside the region. The expectation
value of position of particle is :

(A 0

B) a2
©) al3

(D) a

The radius of a stable nuclecus is 1/3
of radius of Os'® nucleus. The mass
number of the stable nucleus is :

(A) 7

B) 21

(C) 63

(D) Nonc of the above

Which is not a characteristic of a
LASER light?

(A) Perfectly coherent
(B) Perfectly monochromatic
(C) Less intense beam of light

(D) Perfectly parallel beam of light

61.

62.

63.

T HU HT TAWEATEHT T Eo

’. 2 X
O<x<admd y(x)= ;cos—;%

Td 3@ &9 h WTR Y (x) = 0 R | worhi
feufa s T A R

A 0
B) a2
©) al3 -

D) a

@%ﬂ@meﬁﬁWOs‘”mﬁm
wh forsan 1 wes Toerd (1/3) B 1 vt
Arferes Al geawE et §

(A) 7

B) 21

(C) 63

(D)'wﬂwﬁﬁﬁénﬁ

fer % @ @ w1 v LASER
T A R ?

(A) 2SS BU | HEA WG

(B) meel &9 A Tk Ui

(C) w1 WTHW - Yo

(D) I{ﬁmm-gﬁ
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64, Maximum and minimum distances of

64. TH yug <ht T & Jferewman va AW
a com76t from sun are 14><10'9 and gl e 14 x 10°3R 7 x 107km
7 x 107 km, resgectwely. If maximum F | o gy W arftraw
speed of comet is 6 x 10* km /sec then 0% km /sec PN
its minimum speed would be : 6 x 10° km /sec’s, T 1w :
(A) 3 km/sec (A) 3 km/sec
(B) 4 km/sec (B) 4 km/sec
(©) 6 km/sec (C) 6 km/sec
(D) 8 km/sec (D) 8 km/sec -

65. Time period of oscillations of a mass | 65, ues f&im A w1z g m Foaw= *1 SrerT
m suspended from a spring is 2 sec. T 2 AUZ § | TF 2 kg 1 ARARH
If an additional mass qf 2kg.. is YN S
suspended along with it, time period [ , ‘ )
increases by 1 sec. The initial mass is : 1 frpoe 6 gfg & I @ 1 i

T |
(A) 2kg

(A) 2kg
By 1kg B) 1kg
€ 16 kg (C) 1.6kg
(D) 2.6 kg (D) 2.6 kg

66. The potential energy of an oscillator | 66. w&h diwws w1 foudtw st

is U(x) = a + bx + cx? + dx*. Necessary U) =a+bx+cd+dd 18
- condition for motion to simple T IR 3% g v v R -
harmonic is : )
(A) a=0 (A) a=0
B) b=0 (B) b=0
(€) c=0 € c=0
(D) d=0 (D) d=0
SIPCS-01X/14 -25- Set - A
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Space for Rough Work /3% & & ford sw1g
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Section - C
Mathematics
(Q.No. 67 to 100)

67. For any vector 4,

i"x(&x?)+]x(&x])+l€x(&’xl_€)
is equal to

(A) 2a

B) -2a

O a

D) -a

68. Which of the following is nota cychc
group?

(A) S,

B) {1L,w,w’}
© {1,i,-i,-1)
O) (1,-1}

69. Radius of curvature p for the curve

1 i W
s=alogtan| =~ 4 ) is given by

(A) asecy
(B) asecty
(C) acosy

D) a sihl//

|UE - |
wiora
(3. . 67 & 100)
67. Tt mfdyr widt @ = forw

| fx(&x?)+]x(&x])+l€x(ﬁxl€)

A) 2
B) —2i
© a

D) -a

68. fafefen @ & == @ wig wha g
T R?

(A) S,

B) {1,w,w?}
© {1,i,-i,-1}
®) {1,-1}

Ty
69. 'a'm's—alogtan(4 z]ﬁaﬁl‘g

S, W) W =war Brea powt A R
(A) asecy
(B) asec’y
(C) acosy

(D) asiny
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70.

71.

© o7

Ifa =1anda,, = 3a, then lim a,

n-yoo

is equal to
&) 0
B) 3
© 4

D) 1

1 11

The series 1 -—+=——+——upto co

2 3 4

has the sum
A) 0
®B) e
© 1;>g2

D) o

The sum of the characteristic roots of

8§ 6 2}

the métn'x 6 7 4 is equal to
2 4 3

(A) S, |

®B) 3

C) 18

D 20

70. aRa =1,a =

71.

1 72.

\/-3;,: A A lim a =

n—so0

n+l
(A) 0
B) 3
<€) 4

D) 1

1_l+_1___1;+__
27372 upto co=

A) O
B) e
(C) log2

D)

o0

8§ -6 2

"67_4aaanmtnﬁ
2 4 3

.
(A) 5
B) 3
© 18

®) 20
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73.

74.

1

Value of I: (8 -x )_3dx is equal t6

12
B(=,=
(A) (3 3)
1.(12
_B|-,2
® 3 (3 3]

2. (12
© EB[?E)

(D) None of these

If fix) =

p={o.

to

x for xe[0,1] and

2 .
,5,1} then U(fp) is equal

W | =

(A) 6

B) 3
© 3

D) 1

1.(12
®) 53(5’5)

: 2.(12
© 53(5’5)

(D) 319 & =g 7@

74. aRkfix) = x, xe[0,1] sk

12
P={O,§,§,]} ﬁzﬁ U(ﬁp) =

(A) 6

B) 3

o 2
© 3

D) 1
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75.

76.

1
(—5:07)Q is equal to

@A) e~ j Qe dx

(B) ™ j Qe™dx .

(©) e—axJ'Qeaxdx

(D) e;”x I Qe “dx

sin¢
L {_—t—} is equal to
(A) tan™'s

o )
A

<G o

(D) None of these

75

76.

-
NCED)

Q:

(A) e j Qe dx
®) " [Qedx
(©) e’“"J‘Qef”xdx

D) e* J Qe *dx

(A) tan's

@) tan” [l]
| A}
© o

(D) i & W @
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solution of

77. General PDE v _ Pz 9%z
?:_9z_, 77. PDE wftamur —a;z-—g);fowm
FE T S
@A) z=¢(y+x)+4,(y—x) @A) z=¢(y+x)+¢(y-x)

B) z=¢(y+x)+¢(y-2x) B) z=¢(y+x)+¢(y-2x)
© z=4(y+20)+4(y-2x) © z2=4(y+2x)+4,(y-2x)
(D) None of these D) AW
78. If F=xi+yj+zk then div(F)is | 78. AR F=xi + yj + zk @ d div(F) =
' equal to ‘ .
' A) 3
@A) 3 (A)
(B) ! B) 1
©) 2 <O 2

79. If V is the vector space of all | 79. afRV,arwaw 10, Wi aet wguai =,
polynomials of degree < 10, then dim arafas dEel & hiee R, ® afew
V is equal to : aafRe g & dimV = -

(A) 11 (A) 11
B) 10 B) 10
O) 1 D 1
SIPCS-01X/14 -34- Set- A
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80. "Every finite group is isomorphic to

81.
- then O(Aut (G)) is_ equal to

82.

some permutation group". This result
1s known as

(A) Cauchy theorem
(B) Cayley theorem
(C) Lagrange theorem

(D) Fundamental theorem on

Homomorphism

If G is a finite cyélic group of order n

(A) ¢(n)
B) n
(C) n?

D) 1

Which of the following is not a closed
set? ‘

(A) N (Set of natural numbers)
(B) Z (Set of integers)

(C©) R (Set of real numbers)

- (D) Q (Set of rational numbers)

80.

81.

82.

el aftfe g et e g %
AEAHTH gaT ¢ qg T ¢

(A) <wisht i
(B) *&r whg
(C) <uiw W=

(D) wwrRtiar St gesa au

afé G v ufifim =shra agg 2 Red n
Agaq g 7t O(Aut (G)) =

(A) 6(n)
B) n
©) n?

D) 1

Fraferfee & @ < w1 ag=m 999 7@
¥ , E

(A) N (wrgpfaw dEel =1 ag=w)
(B) Z (qutwr w1 wg=r)
(C) R (avafam weamait w1 wq=r)

(D) Q (afora GwEet 1 wy=a)
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set?
(A) R
B) Q
© N

(D) Cantor set

84. Order of conVergence of Regula-Falsi
method is

(A) 1.618

B) 2

O 1

(D) None of these
85. If

u=x+y-z, v=x—-y+z,

w=x_2+y2+z2—2yzthen

J[u ’ w)isequalto
Xy z

‘(A) 1

B) 0

©) 2

®) 3

83. Which of the following is a compact

83. Pt 3 & v o e v 47
(A) R
®) Q
© N

(D)‘%.mvam‘

84. Tremr feufa iy < erlfmor g ...

(A) 1.618

(B) 2 |

© 1

(D) ¥ & = 7

85. afe u=x+y-z, v=x-y+z,

w=x"+y +75-2yz T

u v w
£} e

X Yy Z

(A) 1
(B) 0
© 2

D) 3
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86.

87.

%

2
.5 4
Valueof | sin’xcos® xdx is equal
0 .

to

A 72

(B)

If

2 () 200

F(x,y)=19 2"+ y*

0 (1y)=0,0)
then

(&) £,0,0=0, £0.0=0
®) £0,0=1, £0,0)=-1
© £O.0=1, £0,0=1

D) £,0,00=-1, £0,0=1 |

86.

87.

Cfuy={xt+y

- (B)

VA
sin® xcos® xdx =
0

(A) 5

8
315

© 315

D) O

gfy

2 ()00

~

0 (x,y)=(0,0)
B oar

A) £.0,00=0, £0,0=0
B) £.0,0=1, £0,0)=-1
© £0.00=1, f£0,0)=1

D) £,(0,00=-1, £(0,0)=1

- SIPCS-01X/14
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: b 1 b 1
88. The improper integral ,!( x—a) dx | 88. sta WWIEHH ! (i—a)’ dx arﬁm'r&
is convergent if ‘ ' g afy
(A) n=1 (A) n=1
(B) n>1 B) n>1
©) n<l1 : © n<1
(D) none of these (D) ¥t & = 7
89. (1+ i)+ (1 - iy is equal to 89. (14+iy+(l—iy=
B g | n
A) 2?2 cos(—) ' 22 nx
(A) 1 | (A) 27cos| —
- = . (nmY n
(B) 223111(—] . 22 sinl 7%
4 ®) 2’sin|—
(©) 2%% cos(n”) 2%—2 nr
hadd | cos| 7%
4 ‘ ©) | OS( ) )
(D) 2’1_;g sin(ﬂ) | 2% .|
4 D) sm[—z—)
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91.

If 1, @, B, 7, dareroots of the equation

F-1=0then(1-a)(1-B (-7

(1-8)is equal to
(A) 5 |
B) 0

©) 4

D) 6

If f=xf+ yf—l-zE and s is surface
of sphere x + y> + z2 = 1 then

j j f.iids
s -
(A) 4ar

B) —

O 2z

®) o

90. afkl, o By, wiEmor - 1=0% 9w

RA-)(1-PpU-PA-§=
@) 5
® o
© 4

®) 6

91. aRx f=x2'+yf+zlzaﬁt s, M&

X+y+2=1wqdw gEmEw W

[[ s _
¢ ,
(A) 4r

.(B) =

© 27

® 0
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92. If P (x) is Legendre polynomial of

degree n then P,(x) is equal to
)
(A) —2-(3x -1)

B) —x" -1
© -1

O x -7

93. Let T : R? - R3 be a linear
transformation. Then rank(T) +
nullity (T) is equal to

(A) 1
(B) 2
< 3

D) 4

94. "Every infinite bounded set of real
numbers has a limit point" This result
is known as

(A) Heine Borel theorem
(B) Bolzano-Weierstrass theorem
(C) Rolle's theorem

(D) Cauchy theorem

92. aR P (x), n B & Roris wgw A
weRfa @@t § @ P,(x) s g

(A) —;—(3x2 -1)

B) =x'-1
G x*-1

®) X -=

93. TR T:R?—>R® w Haw vRfmwm 3
at rank(T) + nullity (T) =

A) 1
B) 2
< 3

D) 4

94. ‘v wdifia uiteg vgea W W |
w0 uw d fang gt ) 9g A @

(A) & - aier W
(B) wiewl apeE™ W d
(C) U=t wm

(D) wwft W
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95. Number of ideals in a fieldis 95. ww & W YurIet fY wE ... Bt

2
A 1 -
(A) 1
B) 2 -
(B) 5 2
© 3 © 3
D) 0

®) 0

' g 3 210
96.: If A= [2 3] then A (adjA)isequal | 96. afe A= [6 4] FAA (adj A) =
‘1o | ‘
| - [o o}
0 0 (A)
() L) 0] | 00

. - [1 o}
| (B)
. (B) [0 1:‘ | 01
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98.

97. If x =cos| == |+isin| - | then
2" 2"

X, x,x, ——upto oo is equal to

(A) 1

®) -1
© 0

(D) None of these

4

d
If y=x’logx then i

is equal to

98. aﬁy=x3logx e

97. afs x, =cos(—27-rr—)+isin(-g-r-)v€1ﬁ

X, X, X; ——Upto oo =

(A) 1

B) -1

<) 0

- (D) FHAwETE

4

dy_
dx*

2
(A) — A —
X
3
® — ®) -
X
©) s © =
e
1 Dy L
®) — @) —
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99.

— 100.

If u =

ou ou

Y
x¢(;

) e

X—+y— i
E y Jy is equal to

A) u

= =

)

o <

Y
o

D) o

If xJl+y+yJl+x=0;x#Yy,

then Zxx is equal to

1
(A) (1+x)2 |

1
(B) (1+x)

©)

14 x?

(D) None of these

@ _
dx

1

_(A) (1+x)2

1

B (1 ay

©)

1+ x*

(D) it & wg et

100, 3R x 1+ y +yJl+x=0,x= y, @
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Space for Rﬁugl}l Work /T T % o W

SIPCS-01X/14 -45-

Set- A
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INSTRUCTIONS REGARDING METHO

OF ANSWERING QUESTIONS

Tyt TR 3 T RS

(Please use Black ball-point Pen)

Method of Marking Answers :

To answer a question, please darken one
bubble out of the given four, in the OMR
Answer Sheet against that question.

Valuation Procedure :

There are four alternative answers to a
question, only one of them is correct. One
‘mark will be awarded for each correct
answer, if more than one bubble are
darkened for a question, it will be
presumed that the candidate does not know
. the correct answer hence, no mark shall
be awarded.

Cancellation or Change in Answer :

It will not be possible to change the marked
bubble with black ball-point pen; therefore,
correct answer should be carefully chosen
before marking it on OMR Answer Sheet.

. Handing over of Answer Sheet to

Invigilator :

(i) Please ensure that all entries in the
answer sheet are filled up properly i.e.
Name, Roll No., Signatures,
Question Booklet No. etc.

(i) CANDIDATES ARE PERMITTED TO
CARRY AWAY THE QUESTION
BOOKLET WITH THEM AFTER THE
EXAMINATION. A

Care in Handling the Answer Sheet:

While using answer sheet adequate care
should be taken not to tear or spoil due to

folds or wrinkles and the impression does

not come behind the Answer sheet.

1

(3T Black ball-point 9 T S=I1T &)

. S :

I F Tord o). . o1, S Efie Huafg

I % W RS TR AR el 1§ A A T T |

- TN Fifu|
L RiEERrAGE

I TS o TR ST TR, ITH U Ueh I

TE R | T T UL I 3AfRd FH Y T 3
7 21 | e e ST e et foRd ST R
A T8 A Sa R wdeeff w ww w5 ud
SR AL HTeH B AR I IS 37k et & s |

LA G K G IR I G L

T AR B S RA TR
IR M & T o) Sge gad a1 gy
3T0: I T AT HEA & T el T FHH
wwwﬁqghﬁr

I gt Hfteres ol | :

() e i IaeEiie g & vee gRfRm
A B W ofie & g1 g8t | wh
gfdar 8-, Td TR, TR,
y-gfeasT &1 TR, anf fuifa
WA W JH-3iF N W T

(i) e T e o e e

A AT Y Al E |
IWIE & ST A

Irelie ST YER i 99 g0 @ @ war
T | T8 Fe, 9IS 1 Gl IS ¥ @Ue
BN 2 TE I sifet U9 | Tl A T R
AT 8 L foh SR BRI Salie & i
ymAT R |
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