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PART A — CHEMISTRY

1.  Which of the following is the energy of a
possible excited state of hydrogen ?

(1) -—-6.8eV
(2) —34eV
(3) +6.8eV
(4) +13.6eV
2.  In the following sequence of reactions :

Toluene MMOmm A mFO2 B Igfsfgdq C,
asOy

the product C is :
(1) CgH5CH,

(2) C¢HsCH,OH
(3) CgHsCHO
4) CgHs;COOH

3.  Which compound would give
5 - keto - 2 - methyl hexanal upon

ozonolysis ?

CH,

CHj
CH,
Hj
CH,

@

O

CH,

@ -

(1)
@)

C
3y
(4)

U A — A faqm=

frfafed 5 9 SEgem o G9d IAfod sTawer
T Foll bl T E?

(1) —-6.8eV

(2) —34eV

(3) +68eV

(4) +13.6 eV

few T srfufran ergrd & SeagdC € ¢

Toluene MMM A SOC2 @ js/gdq C
4

(1) C4HsCH,

(2) C4HsCH,OH
(3) C,HgGHO
(4) CMRCOOH

sEAfafes £33 9T &9 491 Afnw

5 - il - 2 - AfYe BTl < & 2

CH;
(1)
CHj
CH;,
(2) é
CH,
CH,
e
CH,

o e
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4.  The ionic radii (in A) of N3~, 0%~ and F~
are respectively :

1)
(2)
©)
4)

1.36, 1.71 and 1.40
1.71, 1.40 and 1.36
1.71, 1.36 and 1.40
1.36, 1.40 and 1.71

5. The color of KMnO, is due to :

1
2

)
()
)
)

(4

d — d transition
L — M charge transfer transition
o — o” transition

M — L charge transfer transition

6.  Assertion : Nitrogen and Oxygen are the

Reason :

main components in the
atmosphere but these do net

react to form oxides of nitrogen.

The reaction betweemnitrogen
and oxygen req‘f:gixﬁé‘,s high

temperature. ¢

Both assertiofn. and reason are
correct, but“the reason is not the

correct eXplanation for the assertion

The “assertion is incorrect, but the

reason is correct

Both the assertion and reason are

incorrect

Both assertion and reason are
correct, and the reason is the correct

explanation for the assertion

N3—, 02~ G F~ & (e 5= (A #)
W:%\‘:

1.36, 1.71 d41 1.40

1.71, 1.40 9941 1.36

3)  1.71, 1.36 991 1.40

4) 136, 1.40 721 1.71

KMnO, % T %1 %R ¥

1) d - dg®am

(2) L — M STES LM Hshol
(B) o — ghEHEAT

(4) M —/b & T HhH0

SR : AT ST RIS TR

e ¥ § UL T8 TRl ik
SIS & SATFIEE T&l 91 |

BIECSERCIEC S E i
sfafear & fau 3= am +1
ATITIHAT T |

fiyemed iR e <HT Tt § W d
SfFYT T TE TR0 R B
SRR Tad © T % Tl
Ao 9 qh Sl Tod § |

arfysrem 3R a1 el € AR a
rfireRe 1 T& TR B
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Which of the following compounds is not

an antacid ?

(1) Cimetidine

(2) Phenelzine
(3) Ranitidine
(4)  Aluminium hydroxide

In the context of the Hall - Heroult process

for the extraction of Al, which of the

following statements is false ?

(1) Al,O5 is mixed with CaF, which
lowers the melting point of the

mixture and brings conductivity

(2) AP is reduced at the cathode to
form Al

(3) NajAlF, serves as the electrolyte

(4) CO and CO, are produced in this
process

fr=fafaa & 9 %= @1 Fifte gfera T&@ € 2

IEICER]
TRfes
ERICER]

tfafem TEeETEe

e T e T A
Heo § $I9 9 o Tad &7

(1) CaF, ™l ALQ;HMeH W fFg0 &

g??@w@m%aﬁiwﬁmmm

) zﬁﬁﬂgmm%mmammm
|

®3) %Na3AlF6 forpa eToerga 1 W FHa
|

(4) gxwﬁ’ CO T CO, T IS Bl
|

Match the catalysts to t']_?:ge gorrect QU 7T ITThI 1 Tl YA o Y GHfed
processes : y @4 Y
Catalyst Process I UhH

(A) TiCly (i), Wacker process (A) TiCly (i) TR TRH

(B) PdCl, ()¢’ Ziegler - Natta (B) PdCl, (i) HTA-TE
polymerization CRGEIETU

(6 Cud, (iii) Contact process (€) Cudl, (ili) HETE THH

(D, V5,05 (iv) Deacon’s process (D) V,05 (iv) St TshH

(B, (A) - (i), (B) - (i), (C) - (iv), (D) - (iii) 1) (A) - (i), (B) - (i), (C) - (iv), (D) - (iii)

(2)  (A) - (iD), (B) - (iii), (C) - (v), (D) - (i) (2)  (A) - (i), (B) - (iii), (C) - (v), (D) - (i)

() (A)- (i), B) - (i), (O) - (i), (D) - (iv) () (A) - (i), (B) - (i), (O) - (i), (D) - (iv)

4 (A) - (i), (B) - (ii), (C) - (v), (D) - (i) 4)  (A) - (i), (B) - (ii), (C) - (v), (D) - (i)
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10. In the reaction 10. feu o rfufewan & Saure ET:

NH, NH,
RENOy CuCN/KCN mRfNO2/HC mCN/KCN
© 5 D A - E+ N, © ) 5oc -D A - E+ N,

the product E is :

w He=< 0 )<0)-cH, @ HC< 0 )< s

CN CN
(2) )
CH, CH,
CH, CH,
J) o
COOH COOH
(4) (4)
CH, CH,

11.  Which pol§imenis used in the manufacture | 11. ¥ gk 1 STAN Teiq AR geneg s |

of paints and lacquers ? BT ?
@), »Clyptal 1) freee
(2)  Polypropene (2) EUSEICIE]
(3)  Poly vinyl chloride (3) it amsfa FaREe
(4) Bakelite (4) ShaTge
B/Page 5 SPACE FOR ROUGH WORK / T% &Td & faq sme
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12. The number of geometric isomers that can | 12. & FHa™ [Pt (Cl) (py) (NH;) (NH,OH)] *
exist for square planar [Pt (Cl) (py) (NHy) (py = pyridine) o ST SHEEtaal
(NH,OH)]* is (py = pyridine) : e e
1 3 1 3
(2) 4 (2) 4
@) 6 B) 6
4) 2 4) 2

13. Higher order (>3) reactions are rare due | 13. 3=9 Wife ATAFA(>3) ga4 T ifed
to:

(1) increase in entropy and activation (1)  3ifereh STU[eT o WA 8 9 Terd 3R
energy as more molecules are sk et | CIEs B g |
involved

(2) shifting of equilibrium towards (2) TR THUA & HRU ATHRRI
reactants due to elastic collisions T & | A1 TAHTAR A |

(3) loss of active species on collision (3) YA © Wieoha TS 1 &1 g gl

(4) low probability of siff-ﬁs_j]‘."c‘;ineous (4) fdfshan & Feft il & T T Taam
collision of all the xéacting species T FHTE FH Bl |

14. Which among the‘following is the most | 14. fi=fafed 4 & THiA Haifyeh A § 2
reactive ?

(1), “Br, (1) Br,
@) I 2 L
(3) ICl (3) ICl
@ 4) Cl
B/Page 6 SPACE FOR ROUGH WORK / T% &Td & faq sie
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15.

16.

17.

Two Faraday of electricity is passed
through a solution of CuSO,. The mass of
copper deposited at the cathode is :
(at. mass of Cu =63.5 amu)

(1) 635¢g
2 2g
3) 127 g
4 Og

3 g of activated charcoal was added to
50 mL of acetic acid solution (0.06N) in a
flask. After an hour it was filtered and
the strength of the filtrate was found to be
0.042 N. The amount of acetic acid

adsorbed (per gram of charcoal) is :

(1) 36 mg

) 42mg

(®) >tmg 2
(4) 18 mg

The synthesisgofyalkyl fluorides is best
accomplished by :

(1)o, “‘Sandmeyer’s reaction
(2)» Finkelstein reaction
(3) Swarts reaction

(4) Free radical fluorination

15.

16.

17.

CuSO, % T& forera #, 2 %S fergqa wanfeq
F1 TR Hde W Fafta 99 F1 gemE T
(Cu T THIGH ZTHH =63.5 amu)

(1) 635g
2 2g
3) 127 g
4 Og

Tsh %eh § 0.06NpTECH o7 & 50 mL
foretam H 3 e Hishiad s shizrer foemn T |
T w(eh a9 B T AR e
Teglal 0.042 N 918 g1 ARG uratesw
A @l AT (HTS-HIF & Uid AW W)
e

(1) 36 mg
(2) 42 mg
(3) 54 mg

(4) 18 mg

TThEA FARES & G0 & fau geg
Jgad fafa g :

(1) SreamRr aAfafsra
(2) TwwawmEa stfufsan
(3) g sfafsman

(4) Y HeAh FeARATH

B/Page 7
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18.

19.

20.

The molecular formula of a commercial
resin used for exchanging ions in water
softening is CgH,SO;Na (Mol. wt. 206).
What would be the maximum uptake of
Ca?* ions by the resin when expressed in

mole per gram resin ?

1
M 50
2
2 309
1
G 1
1
@ 10

Which of the vitamins given below is water
soluble ?

(1) Vitamin D

(2) Vitamin E

(3) Vitamin K | S ) ),
(4) Vitamin C ‘

The intermglecular interaction that is
dependent on the inverse cube of distance

between the molecules is :
(1) »ion - dipole interaction
(2)° London force

(3)  hydrogen bond

(4) ion - ion interaction

18.

19.

20.

Teh of1forsa S 1 3A1fversh o CgH,SO;Na
T (enfoas 9R = 206) 36 ISE & Ca2*
AP i Afyewan F@dEw awa (W 9fd
T USH) FAE?

Frfafeg faerfa § S ¥ faog g9 o

(1) o= D
(2) foef i E
(3) faerda K
(4) ot C

a8 STAU-3Ueh A foRan S et & o9
1 gl % wfdam =1 R el g, 2

1) 3 - fgya s

(2) ded T d

(3) TESNH FUH

(4) S = HMHA A=A

SPACE FOR ROUGH WORK / T% @&Td & fau smg
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21.

22,

23.

The following reaction is performed at
298 K.

2NO(g) + O7(g) = 2NO,(g)

The standard free energy of formation of
NO(g) is 86.6 kJ/mol at 298 K. What is
the standard free energy of formation of
NO,(g) at 298 K? (K,=1.6x10'%)

(1) 86600+ R(298) In(1.6 %1012

In (1.6 X 10'?)

(2) 86600 —
R (298)

(3)  0.5[2%86,600—R(298) In(1.6 x1012)]

(4)  R(298) In(1.6 x 1012) — 86600

Which of the following compounds is not

colored yellow ?

(1)  Ky[Co(NO,)]

(2)  (NH,); [As (Mo Oy),]

(3) BaCrO,

(@) ZnFe@N)] & &

In Carius methed of estimation of
halogens, 250 mg of an organic compound
gave 141 mg of"AgBr. The percentage of
bromine in the compound is :

(at. mass Ag =108, Br =80)

21.

22.

23.

fr=fafaa stfafsan 1 298 K« foan )

2NO(g) + Oz(g) = 2NO;(g)

298 K W NO(g) % HHIT i Ak okl ol
86.6 kJ/mol 81 298 K T NO,(g) #! AT
T Sl 1§ ? (K, =1.6%10'%)

(1) 86600 +R(298) In(1.6 X1012)

2 86600 - In (1.6 X101?)
R (298)
(3)  0.5[2% 86,600~ R(298) In(1.6 X 1012)]

(4)  R(298%In(1.6 x 10'2%) — 86600

feu MRt § 9 T e 1 17 den @4
€2

1)  K;[Co(NO,).l

2)  (NH,); [As (Mo, Oy)4]

3) BaCrOy

4)  Zn,[Fe(CN)]

SIS o SfTheld ehi hitetd fafa § 250 mg
FTe (R AT 141 mgAgBraﬂT%l Fifiren
T ST i gfawad ®

(THTVEF §e7HT Ag =108; Br=80)

1) 36 1) 36
(2) 48 (2) 48
3) 60 (3) 60
4) 24 4) 24
B/Page 9 SPACE FOR ROUGH WORK / T% @14 & feu g
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24. Sodium metal crystallizes inabody centred | 24. W|IfeaH o1 Tk d:hf=d =g STtk d
cubic lattice with a unit cell edge of 4.29A. frefaa g & 9 R &1 darE 4.29A 71
The radius of sodium atom is Hifeam Team] i oo T §
approximately :
1) 3.22A (1) 3.22A
2) 5.72A (2) 5.72A
(3) 0.93A (3) 0.93A
(4) 1.86A (4) 1.86A

25. Which of the following compounds will | 25. f=fafed # 4 Hi gr A s
exhibit geometrical isomerism ? RRIERE IR I
(1) 3 - Phenyl - 1 - butene (1) 3 - ®id - P8I
(2) 2 - Phenyl - 1 - butene 2) 2 -ThiE s 1A
(3) 1,1 - Diphenyl - 1 - propane (B) 1, 1-SE®Hd -1 - 91
(4) 1 - Phenyl - 2 - butene (4) _1-%Fe - 2 - A

26. The vapour pressure of acetone at 20°C is | 26,4 20°C W TS &t a7 T 185 torr &1 51
185 torr. When 1.2 g of a non-volatile 20°C W, 1.2 g FaraefieT weredl 1 100 g
substance was dissolved in 100 g of acetone UfEE | Hiel T3, d€ 9] g€ 183 torr &
at 20°C, its vapour pressure was 183 torr. T 39 Ye1e 1 HieR oM ( gmol~ 1)
The molar mass (g mol ~1) of the substance T
is : i
(1) 64 1) 64
(2) 128 (2) 128
(3) 488 “ (3) 488
@) 32 ' @) 32

27. From the following statements regarding | 27. H,0, o Hed o, fFrefafed w9 9 Mo
H,0O4, choose the incorrect statement : ERERCIEIS
(@), It decomposes on exposure to light (1) T H SR STI5A Bl §
(2) It has to be stored in plastic or wax (2) Y I 91 HHSTE i sdall § e

lined glass bottles in dark H "yfed foran Sman €

(3) It has to be kept away from dust (3) 39 ga ¥ g @A =T
(4) It can act only as an oxidizing agent (4) 9% had STTaIHRE §

B/Page 10 SPACE FOR ROUGH WORK / T% &Td & faq sie
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28.

29.

Which one of the following alkaline earth
metal sulphates has its hydration enthalpy
greater than its lattice enthalpy ?

(1) BeSO,
(2) BaSO,
(3) SrsO,
(4) CaSO,

The standard Gibbs energy change at
300 K for the reaction 2A = B+ C is

24942 ]. At a given time, the composition
, . : 1
of the reaction mixture is [A] = 5 [Bl=2

and [C] = = . The reaction proceeds in

N | —

the : [R=

Qo

314 J/K/mol, e=2.718]

(1) reverse direction because Q >K_
(2) forward direction because A K.
b -:I‘.H !

(3) reverse direction because Q < K_

(4) forward direetion because Q > K_

28.

29.

frafafad # @ 9 & aRE g1 o1 9ok
Tl SIS T ST Seleh U=redt §
iR §2

(1) BeSO,

(2) BaSO,

(3) SrsO,

4) CaSO,

300 K R AU IAL B+ C &I AFH
frest o9t 24942 ) 21 fow 7w w9 &

1
2 4

[B]=23ﬁT[C]=%%I arfufeman emufeq St

Atufed g, FTe0T 1 TEeEd [A]l =

®: [R=8.314]/K/mol, e=2.718]

(1) fawdia feen & ==ife Q > K,
(2) ot fewn ° =Hifd Q < K,
3) fawdia femn # ==iife Q < K,
(4) o7v fawn # H=&ifd Q > K,

30. Which one has the highest boiling point ? | 30. fr=fcifiad # | Haifus Faumis frgew 7?2
(1)<, Ne (1) Ne
(2" Kr (2) Kr
(3) Xe (3) Xe
(4) He (4) He
B/Page 11 SPACE FOR ROUGH WORK / T% &Td & faq sme
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PART B — MATHEMATICS

31. The sum of coefficients of integral powers

of x in the binomial expansion of

(1 — 2\/;)50 is:

M ()

@ (= -1
3) %(250 + 1)
(4) %(350 + 1)

32. Let f(x) be a polynomial of degree four

having extreme values at x=1 and x=2.

f(x)o

If limd + x—zg = 3, then f(2) is equal

x-0
to:
1
2
3
4

—4

o~ o~ o~ o~
~— ~— ~—~ ~~—

15

33. The mean of the data seticomprising of 16
observations is 16. If ane of the observation
valued 16 dsudeleted and three new
observations wvalued 3, 4 and 5 are added

to the'data, then the mean of the resultant

YT B — iUt

31, (1- 2&)50 ¥ fgue R ¥ x &1 Ui
Tt o T[T T AT R

—~
N
N—"
N~ N~ N[~ N~
N
Q1
S

@
a1
o
+
—_
N—

32. UHELL(0)FT 4 &1 TH dgus ¢ foas
x=1 M x=2 W wH wH ¥ 4R

xliinoa + f,g)é: 3% @ FQR)TWRE:

(L —.
2) 0
(3)

4 -8

33. 16 U 9Tt ATkl 1 AL 16 B 1 AT Th
Tequr fTEeR1 91 16 €, &l 821 Y, 3 T3 I8
17k | 3,4 91 5 €, Skl B foen fed W1
g T SRSl A ©

data,.is :
(1), 16.0 1) 16.0
(2) 15.8 (2) 15.8
(3) 14.0 (3) 14.0
(4) 168 (4) 16.8
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34.

The sum of first 9 terms of the series

13 13 +2% 13 4234 33 .
— + + + ....1S:
1 1+3 1+3+5

1) 96

(2) 142

(3) 192

4) 71

34.

ot

13 13 +2% 13 +234 33

-+ + ..
1 1+3 1+3+5

YUH 9 TS T A ©

1) 96

2) 142

3) 192

4) 71

35. Let O be the vertex and Q be any point on | 35. HMI T &2 =8y =1 TMH O T 39 T HI5
the parabola, x?=8y. If the point P divides fag Q & afc’ fag P, I@I@T OQ 1
the line segment OQ internally in the ratio 1: 3.k el Tqud | diear &, A P
1: 3, then the locus of P is : foqua & :
1) y2=x () y2=x
(2) P=2x (2) =2z
3) =2 (3) **=2y
4) »*=y D () rlmsy

36. Let a and B be the Toots of equation | 36. WMl o qAT B feema FHieheol A2 —6x—2=0
x2—6x—2=0._If Py o —p", for n=1, ol grafe n=1 & o, anzan—Bn%, a
then the valueiof —10— 25 is equal to : i el HIAAT :

2a9 2a9

(1), =6 (6
@ 3 2) 3
G -3 ®) -3
4) 6 4) 6
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37. If 12 identical balls are to be placed in 3 | 37. g 12@@@ T, 3@@@ EESIR:KLCIRSI]
identical boxes, then the probability that %, W 9 TH 9 H 3h 3 Te B hl
one of the boxes contains exactly 3 balls EURETIAS
is :

niun g’
(1) 5550 1) S50
2 2
1
2 220 %ﬁl 2) 220 %ﬁl
! mijap
® 2] o 2
552" 55 20
@ FHH ()5 BB
38. A complex number z is saidfte be | 38. UTH HHY HE&A z THAMIh FHealdl 7 afe
unimodular if |z|=1. Suppose zgand z, lz|=1 %1 | z, A1 z, Tt HiFHZ T §
V. =
are complex numbers such that A3 ) 4% fﬁ il L | THAIRT § a0 Z5 THHTTIhT
=S 2 — 212y
is unimodular and %,%§,not unimodular. T %, q foig z, feera 3
Then the point zj liés ona:
(1) straight Iine parallel to y-axis. (1) y-31&1 % HHIR TH @1 R
(2) “circle of radius 2. 2) 25 ae g9 W
(3) circle of radius V2. (3) 2 T am g9
(4) straight line parallel to x-axis. (4) x-3181 & HHINR TH @ K|
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39. The integral J’L equals : 39. HHIRA IL TR T
K2 (x* + 1) 2+ 1)
M) () + e 1) (At + e
1 1
2 —(A+1)f + e 2 —(x*+1* + ¢
1 1
R . Oy + 10 .
— C — c
©) A ﬁ ) ﬁ ! ﬁ
1
) 4+1D“1+C Oyt +1D4+c
@ B N S R
40. The number of points, having both [ 4q. g, f578eR 39 (0, 0), (0, 41) 7o (41, 0) g
co-ordinates as integers, that lie in the & et § feuq s9 fageii &1 @@
interior of the triangle with vertices (0, 0), SRE T RIAREIED TJT&;H %’ T
(0, 41) and (41, 0), is
(1) 861 (1) 861
(2) 820 (2) 820
(3) 780 (3) 780
(4) 901 - (4) 901
41. The distance of the point (10, 2) from the | 44 37 2 2% = R 22 oI TEae
= : 3 4 i
point of intefse€ion of the line x—y+2=16 % Ffeede fiig =, 55 (1, 0, 2)
X —2 _ Y iplaiyz —2 i
3 " 7, an e plane A
x—y+z=16,1s :
1) .8
W o
)" 3421
(2)  3V21
(3) 13
3) 13
4) 214
4 2J14
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42. The equation of the plane containing the | 42. Y81 2x—5y+2z=3, x+y+4z=>5 I Fafa=
line 2x—-5y+2z=3; x+y+4z=5, and FHE A FHAd, S FEAA ¥+ 3y +6z=17F
parallel to the plane, x +3y+6z=1, is : TR ], 1 THIHT T
(1) x+3y+6z=-7 (1) x+3y+6z=-7
(2) x+3y+6z=7 (2) x+3y+6z=7
(B) 2x+6y+12z=-13 B) 2x+6y+12z=-13
(4) 2x+6y+12z=13 (4) 2x+6y+12z=13

43. The area (in sq. units) of the region | 43 ((x, ) : y2< 2x T 2 4y — 1} §RT URefora
described by %’3{ R W (a’rf sgmg?;h) ﬁ % .
{r,y):y¥>*<2xand y = 4x — 1} is:

g 5
W & 1) g s
15 15
@ & 2) o
2 9
®) 3 G 35
/ 7
@ 3 *J 4 35

44. If m is the A.Mgof two distinct real | 44 #fe @t fafy= aafas T=RN 1 99T &
numbers [ andgz (I, 2> 1) and G;, G, and (1, n > 1) T HHIR T (A.M.) m T iR 1 qen
G, are threé geometric means between ! n o S T TTOIRR |1 (G.ML) Gy, G, Tl

4 4 4 .
and n, then Gl + 2G2 + G3 equals. G3 %) ;ﬁ' G;l s ZG;1 41 Gé RS % .
(1) 40m?n (1) 4 Im’n
)" 4 Imn? (2) 4 lmn?
3) 4 12m?n? (3) 4 2m2n?
(4) 4 Pmn (4) 4 Pmn
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45. Locus of the image of the point (2, 3) in | 45. fdg (2, 3) & Y@
the line 2x—3y+4)+k (x—2y+3)=0, (2x—=3y+4)+k (x—2y+3)=0, k e R 3
keR,isa: gfdfeisl =1 feiguer T :
(1) straight line parallel to y-axis. (1) y-3I&1 & FHR @l gl
(2) circle of radius V2. 2) V2 SemwmEaR
(3) circle of radius /3. (3) NERES D AT
(4) straight line parallel to x-axis. (4) x-31&1 % GHIR @ g
2 2
46. The area (in sq. units) of the quadrilateral | 46. HEER % + y? =1 o "Yeris o«
formed by the tangents at the end points i g T et g A IS 1 S
of the latera recta to the ellipse (T s H)
ﬁ + ﬁ =1,is:
9 5
(1) 18 1) 18
27 27
@ 5 @8 5
@) 27 @) 27
@ W 5
4 4
47. The number of integers greater than®,000/| 47. i 3,5, 6, 7 71 8 % T4 ¥, o et
that can be formed, using the digits 3,5, 6, 4 a1 6,000 9 5@ TThﬁ H HE ®
7 and 8, without repetition, o 2
1) 192 > 1) 192
(2) 120 2) 120
3 72 N (Be72
(4) 216 4y \215
48. Let A and B be two sets containing four | 48. HMI ATl B <l 9=d ? o soen: = m e
and two elements respectively. Then the <l 37999 &, A 9= A X B % 37 STSH=A4!
number of subsets of the set A X B, each @+ Fe, o H 9 T &7 9 &1 1 37999
laving at least three elements is : 5%
@) 256 (1) 256
(2) 275 (2) 275
(3) 510 (3) 510
(4) 219 (4) 219
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49. Let 49. HM
-1 -1 10 2x O -1 -1 10 2x 0O
tan = tan “x + tan tan = tan “x + tan ,
! h -2 g 0 - 25
1 . 1
where |xl<ﬁ- Then a value of y is : S \X|<ﬁ%’?ﬁyaﬂ@qﬂ%;
1 3x + x° 1 3x + x°
O T2 0 1732
5 3 el 5 3x — x°
@ T2 @ T
3 3x + x° 3 3x + «°
©) 1+ 3x2 G) 1+ 3x?
4 3x — x° A 3
@ T2 N W
50. The integral 50, HHTh el
4 2 4 2
I ~ log x — dx J, X log x —dx
>log x° + log (36 — 12x + x7) > log x° + log (36 — 12x + x7)
is equal to : TR T
(1 4 (1 4
2 1 2 1
3) 6 3) 6
4 2 “4) 2
51. Thenegationof ~sv (~ras)isequivalent [ 51. ~sv (~rAs) 3l 9" T ?
to:
(1) sA(ra~s) (1) sA(ra~s)
(2) sv(rv~s) (2) sv(rv~s)
(3) sar (B) sAr
4) sA~r 4) sA~r
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52. If the angles of elevation of the top of a
tower from three collinear points A, B and
C, on a line leading to the foot of the
tower, are 30° 45° and 60° respectively,
then the ratio, AB : BC, is :

1) V3:42
2 1:43
@) 2:3
4) 3:1

(1 — COS 2x)(3 == cosx)
x tan4x

53. lim

is equal to :

%Nl)_\I\JQJ

54. Let a, b and c be three non-zero vectors
such that no two of them are collinear.and

(3 xB)xc =1 511c] 2 s the

angle between vectersyb and c, then a

value of sin 9 is :

S

M

2
2,3

-23
3

22
3

52.

53.

54.

T "@ fagsti A, B C, T Tt W@ W
feorg ¥ S U HAR % W1 i fown ¥ & S g,
¥ T H9R & @R & 3999 S0 HE:
30°, 45° 9T 60° €, A1 AB : BC &1 ST{Ud ® :

1) J3:42
2) 1:43
3) 2:3
4 3:1

lim (1 — cos 2x)(3 +4€0sx)
x-0

ERICE A
x tan 4 x

»p,\”,_\mw

A a, b A€ ¢ 99 YRR U e E R
STH @ g <1 U@ el § ad

- —

(axb)x ¢ =%‘B|‘E‘;%|aﬁ'ﬂﬁ?ﬁ

b o ¢ % &9 FF00 L, A sin F TH
IFFI%:
2

=

2
@ 3

—23
3

242
3

)

4)
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1 2 20
55. If A= % 1 -2 Eis a matrix satisfying
B 2 bH
the equation AAT =9I, where I is 3x3
identity matrix, then the ordered pair
(a, b) is equal to :
1 (=21)
2 @71
3 (=2 -1)
@ @ -1

56. If the function.

Bvx+1 , 0=sx<3

x =
&%) gmx +2 ,3<x<5
is differentiable, then the value of k+m is :
L, 16
Ol
y 10
® 3
(3) 4
@ 2 V)

57. The set of all values of N for which the

system of linear eqtations :
2xq — 2x5 + x5 =N {

2x1 —3xy #2355 N\xy

—x #2x, =\x3

has a non-trivial solution,
(1) is a singleton.

(2) contains two elements.

(3) contains more than two elements.
(

4) is an empty set.

55.

56.

57.

a 2 20
W&'Az% 1 —Zgwﬁmaﬂw&%aﬁ
B 2 bH
AR THIFW AAT=91I, FT TI= FT &,
TRl 1, 3 x 3 1 deqHF ST o, o1 o I8
(a,b)Eh'[tI'F{%:

1 (=21
2 21
B (-2 -1
4 (2 -1
Ifg ®e
MMl  0<x=<3
g(x) =M
gng +2 , 3<x<5
FTRAAT €, A k+m FTHA T ¢
16
) =
10
2 =
(3) 4
PR 2

A% Tt w1 9=, e foae Yaw
THIH

2x1 —2xy+ X3 =N\x;
2x1 —3xy+2x3=N\x,
S| 2000
1 TF TT=D T T,

(1) Tk The T= ¢ |

) #H 3 eEEE

3) H Y eifusk sraHd ¥
(4) T o gy B

B/Page 20

SPACE FOR ROUGH WORK / T% &4 & eI Sie

A - ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




A ONE INSTITUTE — A SYNONYM TO SUCCESS

, OFFICE — SCO 322, SECTOR 40 D, CHANDIGARH

58. The normal to  the curve, | 58. & x2+2xy—3y2=0 & fag (1, 1) W
x2+2xy—3y2=0, at (1, 1) : AT :
(1) meets the curve again in the second (1) % =l JEN fgdra aqate ¥ e 7
quadrant.
(2) meets the curve again in the third (2) Ik hI SERT Jard TqAiet H fHer 2
quadrant.
(3) meets the curve again in the fourth (3) % ! e =gl =qeter B e © |
quadrant.
(4) does not meet the curve again. (4) %k I SR 81 fHC
59. The number of common tangents to the | 59. &l x2+y2adx 56y —12=0 a1
circles x?24+y?—4x—6y—12=0 and X2+ 2 +6m 18y +26 =0 I Il Tuf
X2+ 1y2+6x+18y+26=0, is : @S P HET ®
1 2 (1) =2
2 3 @ 3
() 4 3) 4
4 1 4) 1
60. Let y(x) be the solution ©f the'differential | 60. Tl 3Telche] HHIHI
equation
dy dy
(x logx) FE. = 2x logx, (x = 1). (x logx) = + y =2xlogx,(x = 1)
0y 73
Then y(e) is'equal to : 1 & y(x) T, Al y(e) TR T :
(1.0 N
@ 2 2 2
(3) 2e (3) 2e
4) e 4) e
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PART C — PHYSICS

W C — ifaes fagm

61. As an electron makes a transition from an | 61. 9 FIg 3oia2, TEEM b GIHT] /3ATIT
excited state to the ground state of a 1 IASId oTaeel 9 <AdH ol el |
hydrogen - like atom/ion : GohHAU HIAT § A ST
(1) kinetic energy, potential energy and (1) ISt <, feafast s 9on $a S5 d
total energy decrease T B S S|

(2) kinetic energy decreases, potential (2) TS ot A Bt %, feafqs =il sredt
energy increases but total energy ¥ 3R Tt el I WAL R |
remains same

(3) kinetic energy and total energy (3) TIfast TSI 9 Gd Hol A B ST )
decrease but potential energy foreq, feafqSt St g St 1
increases

(4) its kinetic energy increases but (4) Tfcst &t H ghg qen fefas it qen
potential energy and total energy Gt STl § HhHT B |
decrease

= e e L
62. The period of oscillation of a simple 62. R il » T= 2’“'\/; gl
. & y O

pendulum is T = 2w \/g : Meas’u,ﬁed value L =7 ®WIf9d 9 20.0 om B, Tt Fenefar

of L is 20.0 cm knowasi 'to"l,mm accuracy 1mm | 9 @ds & 100 Sl w1 F9D

and time for 100 oscillations of the 90 s ®, & 15 fadies =t =<t @ o T R 1@,

pendulum is found'to'be 90 s using a wrist g o T7iCor & Femefan g -

watch of 1s‘tesolution. The accuracy in

the determination of g is :

(1), 3% (1) 3%

@) 1% 2) 1%

@) 5% (3) 5%

4) 2% 4) 2%
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63.

64.

A long cylindrical shell carries positive
surface charge o in the upper half and
negative surface charge —o in the lower
half. The electric field lines around the
cylinder will look like figure given in :

(figures are schematic and not drawn to scale)

B
N

11

—
(O8]

~
|

(4) «@» /WS

A signal of 5 KHz frfequency is amplitude
modulated on'a carrier wave of frequency
2 MHz» The frequencies of the resultant

signal is /are :

(). 2005 kHz, and 1995 kHz

(2) 2005 kHz, 2000 kHz and 1995 kHz
(3) 2000 kHz and 1995 kHz

(4) 2 MHz only

63.

64.

gl T IR hI%T o SO YT | &S
T3 AV o ad et 9 # HomeHs 7
APV —o &l 39 9w (fafa=r) & =i
IR fagm em-Y@r, I8l <oid T o § 9

fore 3TRE & THE BT ?

(T8 IRG FHael Faee] 3G & 3R @hel &
AR &1 &)

m £

@ E

5 kHz eTgfa & fedt goa (fa=a) &1
2 MHz 3G & dgeh U1 T AFH Higad
fen e &1 @, afomdt fome (F%a) &t
STI?{&T'@ITﬁ:

(1) 2005 kHz, 92T 1995 kHz
(2) 2005 kHz, 2000 kHz 2T 1995 kHz
(3) 2000 kHz @91 1995 kHz
4)

4) 2 MHz %9d
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65. Consider a spherical shell of radius R at | 65. T i@ et (1) T 5521 R T AR 38961
temperature T. The black body radiation AT T | T e FHfvorent faferzon 1wt
inside it can be considered as an ideal gas Tl TH TH areyl T /T ST HeRa © fereeRt

f phot ith i 1 i . ~ .
of photons with internal energy per unit 97 T AR A T, | = U o« T4
U 4 \Y
volume u= — o T® and pressure
Vv 1 OUQ :
TATE, P =+ o TR | 56 e H T
1 QUQ 3
p=— BVH If the shell now undergoes ..
3 THR B A, T q1 R % o= Ha9 2y
an adiabatic expansion the relation
between T and R is :
(1) T xe 3R (1) T xe 3R
1 1
T o — To —
@ Teg (@)t
1 1
T o€ — T o
@ T3 ) TS
(4) Txe R (4) T oFe R

66. An inductor (L=0.03H) and a resistor | 66. <9 T 9fmy ° Tw U (L=0.03H) qer
(R=0.15 k() are connected in series to a T gfquees (R=0.15 kQ) fwet 15V farpa
battery of 15V EMF in a circuit shown TEH 9 (S TA.TH) Hl a2 | Feit
below. The key K; has been kept closed K4 %! Fgd IHI qF o< W@ T T 3HE
for a long time. Then at t=0, K, is opened REN 99T t=0 W, K, %l @l Y T 7l
and key K, is closed simultaneously. g, K, 1 < foHal ST 81 FEA t=1ms
At t=1ms, the current indthe circuit will R, qRaY F foR[d 9w B : (%2150)
be : (e°=150)

0.03H v 0.03H
e 0.15 kO 0.15 kQ
K, LS
2 T
15y K 1By K
(1) 67 mA (1) 67 mA
(2) 6.7 mA (2) 6.7 mA
(3) 0.67 mA (3) 0.67 mA
(4) 100 mA (4) 100 mA
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67. A pendulum made of a uniform wire of | 67. frdl THEHE aR & STTIEAhIE Al AT
cross sectional area A has time period T. ‘AR S@WT@@ AT T TR
When an additional mass M is added to T®I T AlATh o Mol 9 T Afdled M
its bob, the time period changes to T,;. If QTHM Gﬁ‘%’éﬁ T HAlcAeh o ST qiEfdd
the Young’s modulus of the material of the EHER Ty B S § | ATS 39 AR & gt &AM

1 . 1
wireisYthenyisequalto: ‘IUW’Y"@HBIYEIW‘@TH:
(g =gravitational acceleration) (g =QW?37 )

RV RV
(1) Mﬁz—lﬂ & (1) w4 Ms
T & A T & A
0 T, DZD A H mlt E]zD A
0- Moo =— 1 - M=
) B HTHQMg (2) & BTH@Mg
O [l o O
s 0-37H5 4 5 O L0100 A
H OmMOH Ms H OMOHMs
7 O A HEN
(4) MH—E— (4) Mﬁz—lm—
T = Mg T E Mg

68. Ared LED emits lightat 0.Twatt uniformly | 68. Teh AT T 1 TA.E. ST, (TR ScTSih SHIE)
around it. The amiplittde of the electric 0.1 9 W, THEHAN Y1l Scafsid il 7
field of the lightatasdistance of 1 m from TAE 9 1 m g W, T8 Y19 o fad &5 &1
the diode is : ST B :

(1) €245.V/m (1) 245V/m

(), 548 V/m (2) 548 V/m

3) 7.75V/m (3) 775V/m

4) 173 V/m (4) 173 V/m
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69. Two coaxial solenoids of different radii | 69. g GHIET IRATAHRIST H, T 9 [ 910 TS &l
carry current I in the same direction. Let fown  yafea &1 W@ 71 Afe, amed aieferen
- & IO, il qiATfershl W g g o
Fi be the magnetic force on the inner .
. F den fad qRATcTeht o Rl e IiATTceTeh]
solenoid due to the outer one and F, be
the magnetic force on the outer solenoid T GrEhid o Fp 87
due to the inner one. Then :
(1) F is radially inwards and F; is 1) F fi® & AR 9 /A (=)'7 &R
radially outwards F; e i AR T
(2) F is radially inwards and F; =0 (2) 1;1 I @R 9T © a F; =0
2l
(3) F is radially outwards and 1;2 =0 (3) 1;1 SIEY I IR § I T a1 F; =0
g
4 F =FK=0 @) i SR S
70. Consider an ideal gas confined in an | 700 T® eyl A9 f&«dt a< (¥Wgq), fag=
isolated closed chamber. As thefgas (faafia) s & difda (WE) B1 s T
undergoes an adiabatic expansiony, the TS JIR B W, T8 TSI o o TRl
average time of collision. between %1 Hd HIA (THF) V! % TR 98 911 B,
molecules increases as Vq,.uwhéfé'v*('/ is the el Vi o1 SEaE §1dl q <l | B
volume of the gas. The, value of q is : 0 C,O
oy = =10
0 - S8 o GO
o &0
3y =5 3y -5
1 1
M a
) v +1 D) vy+1
(2) N1 (2) e
v—1 v—1
3 — -
® @
3y +5 3y+5
4
@ = @ =
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71. An LCR circuit is equivalent to a damped | 71. LCR (Ta.#1.31R) 4fqe fwel stamfed e
pendulum. In an LCR circuit the capacitor % ged e g1 forelt LCR uRuy § Henfa &1
is charged to Q, and then connected to Q, T S ICIMGAERIRID %, 3R {38 e
the L and R as shown below : H 9 T SR LI R | SISl T 7

R L R L
TN OO
| 1< s
L] [
If a student plots graphs of the square of Ffe wen foremeft Lo, SpfatmpamE], L,da1L,
maximum charge (lewax ) on the capacitor (Ly>Ly) & fad, F9a4 ag1 G ©@
with time(t) for two different values L, and STTHhae STegl & &l le\/lax % < QU6
L, (L,>L,) of L then which of the following TN © Q[T | § I H UE FE 22
represents this graph correctly ? (plots are (T FHeeT] ST TS & Tl THeT & STTAR
schematic and not drawn to scale) TEle)
2 2
QMax L2 QMax Lz
M D M) i\
t t
> -:_-_ 'T::- 2
QMax Ly - . QMax Ly
@) Y @) L)
> t t
Q L @ e
Max| Q, (For both L; and L) Max| Qo (L, 3R L, qHi % ferw)
(3) (3)
t t
Q Q
Max Max
L Ly
4) 0 (4) 1
t t
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72.

73.

From a solid sphere of mass M and radius

R
R, a spherical portion of radius > is

removed, as shown in the figure. Taking
gravitational potential V=0 at r= «, the
potential at the centre of the cavity thus
formed is :

(G = gravitational constant)

=

A train is moving on a straight #ack with
speed 20 ms~ L. It is bloWing its whistle at
the frequency of 1000 Hz. The percentage
change in the frequency heard by a person

standing near the track as the train passes

72.

73.

TF 2 T 1 FHAE M a9 5 R R

mgmwwwmmﬁmﬁ
T3 STTER e fadl ST 8 | r= o0 (3T7=1) W
T d fa9e & AF VRl I (V=0) HHd
T, T UHR I HRI (Hfel) F Fx T
e favE 1 A 2

(G = o e &)

Teh o (Yermer) Hiefl vefial o 20 ms— 1 &1
91 | TG HT I T | THRT el HI el
g 1000 Hz €1 afg &af7 &1 arg o =mat
32Oms_1%ﬁ?ﬁ,ma?ﬁ%—£@€a’ilﬁﬁa3
€ 9 ¢ o o W, 3§ AfK gR gt T8

him is (spéed of sound =320 ms~1) close TSt 1 &A1 &l Aga o gfaea aRadd grm
to: AHIT ¢
@) 12% 1) 12%
@) 18% 2) 18%
() 24% 3) 24%
(4) 6% 4) 6%
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74. 74.
> [AlB > [AlB
Given in the figure are two blocks A and B Tl @ | T =oteh (T2%) A IR B <9I,
of weight 20 N and 100 N, respectively. g fSoF 9 shmst: 20 N @21 100 N €)%,
These are being pressed against a wall by T& 9 F g/ fRet aR | o/ Sfe |
a force F as shown. If the coefficient of fe sy TTW T HHE, AG¥l B S190.1
friction between the blocks is 0.1 and T B IR &R & 99,015 © q1, AR g
between block B and the wall is 0.15, the ATk B T T oIt B
frictional force applied by the wall on block
Bis:
(1) 80N 1) 80N
(2) 120 N ) 120°N
(3) 150 N (3) 150 N
(4) 100 N (4) 100 N
75. Distance of the centre of mass of'a solid | 75. &l THwaE 39 ‘Q‘@ F g hg i
uniform cone from its vertexds, zqy If the 3H ¥H 9 g4 Z g1 Afe 3F & TER &
radius of its base is R andfits Hé.‘ight is h 5o R e i i S h & zZq oh1 HIA
then z, is equal to : FreAifoRa 9 fohwreh STeR 81 2
L, o ‘ o (e
M 5 @ =
, 5h 5 5
C (2 3
3h? 3h?
3y —— )
© 8R ©) 8R
h? h?
4 — 4 -
@ IR @ IR
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76. A rectangular loop of sides 10 cm and
5 cm carrying a current I of 12 A is placed
in different orientations as shown in the

figures below :

X

If there is a uniferm magnetic field of
0.3 T in the paositive z direction, in which
orientationsthedoop would be in (i) stable

equilibrium and (ii) unstable equilibrium ?
(1)¢, (@)@and (c), respectively
(2) (b) and (d), respectively
(3) (b) and (c), respectively

(4) (a) and (b), respectively

76. 10 cm 915 co YSTSAT o Teh SAFAHR 9
(areT) & U foRd uw, 1 = 12 A, yafed &
W T T U H SRE H W T SIER
fafve sifufammal (feafal) & wan T 1

Ife o@f 0.3 T el =1 12 THEHHA T=H1g
8, TS 2 fogn § formm € 41, <oy M
fora stfufo=me #, I8 991 (TM) (1) Tl
HqT T (i) STEATAT T H, T 2

(1) UL (a) IA () |
(2) EW: (b) AU (d) H
(3) SHESL: (b) AU (c) H

(4) THEW: (a) AT (b) H
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oV pao
|
‘ %19 — 9V
30 Q30

In the circuit shown, the current in the 1Q)

resistor is :

1) 0A

(2) 013 A, fromQ to P

(3) 013 A, from P to Q

(4) 13 A, fromPtoQ

77.

1Q — 9V

30 Q30

9 ¥ gfmy ¥ 10 gfaliys 9 yarieme
B

1) 0(I=) A
(2) 013 A, Q 4Pl
(3)  0.13 AnR HQ I

@)F13A, PEQ I AR

78. Auniformly charged solid sphere of raditis, | 78. R 55311 & fohefl Tehea™ =Aaf¥ia 319 et o
R has potential V, (measured with réspect q%8 &1 fava Vo g (co o HTU&T HTAT TT) | 9
to ) on its surface. For thls.__sp}:ere the w5 fra Vo 50 Vo o Vo e
equipotential surfaces with“potentials SV 4

N aret wafawet gt #1 e, waw
Vo , &' , A and Vg, have radius R, 11. i
2 4 4 4 Ry, Ry Ry AR, T T,

R,, Ry and R, respéctively. Then
(3) 2R<Ry (3) 2R<Ry
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79. In the given circuit, charge Q, on the 2uF
capacitor changes as C is varied from 1pF
to 3uF. Q, as a function of ‘C’ is given
properly by : (figures are drawn schematically
and are not to scale)

InF
C
2uF
'}
"E

Charge
Q |
1) s
1nF 3uF =
Charge
Q
2) ; e
1pF 3uF
Charge
N
(3) | | o
1uF 3uF
Charge N
(4) : :
: ' C
1pF 3uE

80. A particle of mass rr{“moving in the
x direction with'speed 2v is hit by another
particle of mass 2m moving in the
y direction with speed v. If the collision is
perfectlyfinelastic, the percentage loss in

the energy during the collision is close to :

79.

80.

fed ™ uflgy ¥, CF 99 & 1uF ¥ 3pF
TRafdd B9 9, 2uF Suifa « smew Q,
afREdd B €1 ‘C’ % Hed % ®9 H Q, H
HHE G G GE <A R? (TG FeeT
ST STRE & 3R el & STJ9R 781 8 1)

1wEF
C
2uF
'}
"E

SIEN|
@ = /
TuF A
G ICh)
@) Qp /
1wF 3uF J
SIEN
Q \
3) ; 5
— TP e
SIICN|
Q, /
(4) : g
| 1uF 3pF ¢

x-TEN ¥ 20 =1 ¥ 9eid T m S0 & Th
H0 H, y-feo v 3§ Ferdl g2 2m FHAH
%1 Teh VT, THAAI 8 | (S I8 oL (TFR)
TUTd: STHTEY § T, THHT o SR ol b &7
(i) =t

@ 50% 1) 50%
2) 56% 2) 56%
(3) 62% (3) 62%
4)  44% 4) 44%
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81. Monochromatic light is incident on a glass | 81. HE % R fom &1 F07 A’ %1 W W
prism of angle A. If the refractive index of W’Uﬁ TSl SAT9fqd BT ® f, s ED
the material of the prism is u, a ray, Tered 1 AYTdIh M%‘cﬁ, 59 &% AB ®olsh
incident at an angle 6, on the face AB T, 0 I AYfad JhT &1 fwwon, fosm &
would get transmitted through the face AC HeTsh AC | 910Td Bt IS
of the prism provided :

B C
0 O _ 4 o U =
(1) 6<sin1msinm—sin1%l% (1) 9<sin1msinm—sin1%l%
B O (kg g 5 (L
. O 0 _ A\ Y 0 .
(2) 6>coslmsinm+sin1%l% (2) 9>Coslmsinm+sin1%l%
g 0 (kg g 0 (M
. O 0 % O 0 -
3) 6<coslmsinm+sin1%l% (3) 6<Coslmsinm+sin1%l%
] O [ g 0 (M
0 | O 0
4) 6> sin !  sin [A — sin”! %l% (4) 6> sin”! [ sin A — sin ! %l%
B O (kG 8 0 (hF

82. From a solid sphere of mass M and.fadius’| 82. & 39 el &1 AAM M a1 39kt B
R a cube of maximum possible ¥olume is RTI 88 9 oifusan 99a oTad &1 U&
cut. Moment of inertia of cu'Bé_lqrij)out an FE () we foan S 81 39 F=d H
axis passing through itshcenter and ST SATEUl feRaT B, IS, SHeh! HUMH-318],
perpendicular to oneof its faces is : T% s § TR TeRdl © a1 59 fohdt Th

- eI oh T © 7
o MR ERers
16727 1632
) AMR? > 4MR?
@) 93w & 93w
3 4MR? ; 4MR?
®) 33w ®) CNEL
W o
322w 322w
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83. Match List - I (Fundamental Experiment) | 83. =it -1 (& ¥A1T) 1 G - 11 (3Hek TROMH)
with List - II (its conclusion) and select & =Y ﬁﬁﬂ_—f (F9) =i i fa=ifea
the correct option from the choices given foreredl § 9 @&l foseq 1 =97 ®ifs ¢
below the list :

List - I List - II it - 1 et - 11
A) Eranclf-Hertz 0 Par.ticle nature ()i v 0 ThTRT hi HifoTehl
xperiment. of light PEAR]
Photo-electric ... |Discrete energy A < fafoe
®) experiment. ) levels of atom ®) SRR, P ORI
©) Davis?n - Germer (i) Wave nature of (©) [2eram sk v Qi ST hT AT
Experiment. electron Wﬁ'
. _|Structure of A .
(iv) - (iv) [9HI] <1 ST
M @A)-G@ (B)-@Gv) (O - (i) MR{@) - @) (B)-(@{v) (O - (i)
2 @A)-G@ @B-0 (© - 2) A)-G0@ B)-0O (©- ()
®)  @A)-Gv) (B)- (D) (O - (i) ®) @A) -Gv) (B - (D) (O)- (i)
@ @A)-0  B)-@0v) (O - i) 4 @A)-0 B)-0v) (O - (i)

84. When 5V potential diffefence is applied | 84. 0.1 mdd Tl R & f& & sft= 5V faveriax
across a wire of length 04 m, the drift ARG HT I sASRE H1 AIaE ATA
speed of electronsgis 2.5% 1074 ms~1. If 25x10"4ms~ 1T T | Ifc 59 aR H sciae™
the electrongdensity in the wire is A 8%1028 m—3 /1 I, 39 & S &t
8x 102 m~ 3 the resistivity of the material Yfqiererar g, Y
is close to :

(1)6, 16X 1077 Om (1) 1.6x1077 Om
@) 1.6x107° Om 2) 1.6x107° Om
(3) 1.6x107° Om (3) 1.6x107% Om
(4) 1.6x1078 Om (4) 1.6x1078 Om
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85. For a simple pendulum, a graph is plotted | 85. &t Tal wieteh & ford, 39 foreamad d den

between its kinetic energy (KE) and Y& TS e & " SR foaerdd d e
potential energy (PE) against its ust frafast oot & o= 7w @i T E)
displacement d. Which one of the freiferd & & & W AE (AW ) T 72
following represents these correctly ? (aaf U FHacT TGl 3RG & 3 el &
(graphs are schematic and not drawn to scale) STTIR 7E &)

1)

4)
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86. Two stones are thrown up simultaneously | 86. &l 240 m St 91 & Tk fER W, Q@
from the edge of a cliff 240 m high with TeoR] o1 THETY SR i AR THehl T T, STt
initial speed of 10 m/s and 40 m/s YRS =Tt U 10 m/s U140 m/s B,
respectively. Which of the following graph freifera & @ =9 TR (3TTE) Tecd e’
best represents the time variation of o GTUE T TR & fRufd & g9 foerw
relative position of the second stone with (uftad) 1 waifas Tt g § 2
respect to the first ?

(Assume stones do not rebound after (AT ST o, Teek STHIH 9 ZhT o, 1941
hitting the ground and neglect air TR H AR TE VAT T YL T F1 ARy
resistance, take g=10 m/ 52) BRI %\', fem g g=10 m/ 52)
(The figures are schematic and not drawn to (78T T FaeT T JIRG & 3R el &
scale) SHFAR T &)
(2—y1) m @5y m
240 240
(1) (1)
1 €s) 15 ()
(y2—y1) m
240|----====;
@ K\ @
1 R t(s)
(3) )
t(s) t(s)
(y2—y1) m
240t ---------=
(4) (4)
=8 12 > Hs)
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87. A solid body of constant heat capacity | 87. T& 319 fUg (a%]) =1 fer Fw1 YIfd
1J/°C is being heated by keeping it in 1]/°CT| SHHI SHh! (ST HERT) & TFIh
contact with reservoirs in two ways : H wEe 7 < waR @ T foRan s g,

(i)  Sequentially keeping in contact with (i) STIRH® €9 ¥ 2 IRl & FFF H
2 reservoirs such that each reservoir Y JHR W foh Yk Soeh 9HM
supplies same amount of heat. T § ST T

(ii) Sequentially keeping in contact with (i) STIhRMH% &9 U 8 FTHHI & FTeHh H
8 reservoirs such that each reservoir T TR WHL foh TS Soach 99
supplies same amount of heat. T H ST < T,

In both the cases body is brought from S feafal o fie = gifass a9 100°C de

initial temperature 100°C to final ST\ A9 200°GR U 1, 37 31 feafqat # fie
temperature 200°C. Entropy change of the &I Trgidt | gRedd @I, Shos:

body in the two cases respectively is :

(1) In2, In2 oy @i

(2) 2, 2In2 (2) In2, 2In2

(3) 2In2, 8In2 (3) 2In2, 8In2

(4) In2, 4In2 (4) In2, 4In2

‘:';‘-"'u y

88. Assuming human pupillto have a radius | 88. fS HFa 73 & Yaeil w1 (AT 0.25 cm, 3R
of 0.25 cm and a ¢omfortable viewing T o™ 9w <@ ®I 4 25 cm 7 @,
distance of 25 cmy theaninimum separation 500 nm TETREE & T H, T aEgl & o
between two_objects that human eye can feRa =gaqd S 9 HEe 75 37 SHI % St
resolve at$00"hm wavelength is : fadeT X Fohm ?

(1), “30 wm (1) 30 pm

(2)y 100 pm (2) 100 pm

(3) 300 wm (3) 300 pm

(4) 1 pm (4) 1pm
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89.

90.

Two long current carrying thin wires, both
with current I, are held by insulating
threads of length L and are in equilibrium
as shown in the figure, with threads
making an angle ‘0" with the vertical. If
wires have mass A\ per unit length then the
value of I is :

(g =gravitational acceleration)

[ mAgL
(1) 2sing |8
Ko cosb
[rgL
(2) ) i’cane
Mo
(3) fw}\gL tan@
)
AgL
(4) sing |8 o,
Ko coso -l

%]
On a hot summer night, the refractive
index of air is smallestnear the ground and
increases with height from the ground.
When a light beam is'directed horizontally,
the Huygefis’ principle leads us to conclude
that asit travels, the light beam :
(1), 'goes horizontally without any

deflection

bends downwards

—_~
QN
N N

bends upwards

becomes narrower

—~~
=~
N

-00o0-

89.

90.

I ! I

31 Il o qR H Fedeh | N YaTedyeniet
Bl 3R LA & for@edt ami & deshra
TR S YT A T o gRI Seare ey &
‘¢ 19T S 1 TRl H, 3 SRR Sreere
T w®d ¥ afe 37 aRi@Nafd s o
THEAM \ T q1 g T o1 ¢ d, %1 7E
BT :

2 TAgL
(1) 2sinf 4
2 T8l ne
@) " an
3) il tan@
Ko
(4) _sing_| 8L
Ko cosb
e kg 1 TH UL H, -7 & fTehe, 9 i
UG =IAqH 21l ¢ AR -7 F 36 &

T el S § | A, Hig ThE- g

&fast feen & =1 &1 2 41, '+ fag 9

g uftone g gidr ® fe, 9dd gu

EEINEETURCE I

(1) fom faafua gu, &fas foen § =
ceal

(2) = T AR ek TR

(3) I HI SR P S

(4) Wgpfaa (Heivl) & <R
-00o0-
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Read the following instructions carefully : ﬁrﬂ%’@aﬁé‘w & 17%'

1. The kclandidates illlould CflillAin the lgek(lluire(d garti)cularlrsl 1. whenfefl = when e AR TR TS (78-1) WAl
on the Test Booklet and Answer Sheet (Side-1) wit fyaT I T @rse
Blue/Black Ball Point Pen. e/ ﬁ?ﬁ & A

2. For writing/marking particulars on Side-2 of the 2. IWEAF 'qu:ztﬁ . SRV Eh_ﬁéﬁﬁfl'll Fac
Answer Sheet, use Blue/Black Ball Point Pen only. ??@'/ FHTeT dicT Wrge U7 H TN HL |

3. The candidates should not write their Roll Numbers | 3. q{aq EFRF;F[ /3T T3 T F9ifia T F oTclrar gt
anywhere else (except in the specified space) on the ST ST P e o
Test Booklet/ Answer Sheet. 1 e Tl l‘ )

4. Out of the four options given for each question, only 4. W Y < ferdl et T A forepel H § ot O forhe
one option is the correct answer. T

5. For (le(aclilincogrect }tl‘espons?, one—folalrtt)h 211/4()i of th; ftotal 5. Th TeTd 37 o fau 39 9 & foau faygifta kg 37|
marks allotted to the question would be deducted trom 3 > 1 2 : G‘T@v
the total score. No deduction from the total score, ik 5l Eh‘en? (4) = g AMH Y W o7 !
however, will be made if no response is indicated for RIETR tF’[ ki WW T=h‘[ Ehﬁ'%ﬁ 3”3 =lg"')' fez T %» al
an item in the Answer Sheet. B3l I H T RS 3 Tal HIe EITQ'ﬁ |

6. Handle the Test Booklet and Answer Sheet with care, | ¢ ey iRt Td TR T3 H %qﬂw I B FfFH
as under no circumstances (except for discrepancy in Frdlt ot gfifeafy B (Faer YR T
Test Booklet Code and Answer Sheet Code), another set i 9# 7 ( Ak qF I T %
will be provided. Tahd 4 fm 1 feegfer, PURISHT), TR T JRaesi

7. The candidates are not allowed to do any rough work ST TE] Xl G |
or writing work on the Answer Sheet. All calculations/ | 7 3o 931 W shig"8fi T & =1 fo@ 1 19 ¢ *i
writing work are to be done in the space provided for ST O T e et
this purpose in the Test Booklet itself, marked ‘Space X T %l Lk ) LG ST SRl 7‘T{°f&ﬂ N
for Rough Work’. This space is given at the bottom of #H i S Sl o6 * 7 <hrel o fere Shre”’ g ArwifeRa
each page and in one page (i.e. Page 39) at the end of ?, W& TRt | TE SR Uk 8 W A i 3R 3R

. g‘ebOOkllet- R T e i % o7 ¥ TF TR (7839) W T

. On completion of the test, the candidates must han o wre

over the Answer Sheet to the Invigilator on duty in the § AT T € R, q’ﬁmsﬁ EEH/ Bl BTe ¥ Tiaf SR T
Room/Hall. However, the candidates are allowed.to ght1 Triarh <1 sfared 99 <) “’ﬁ%ﬁ SRR RD] Kl
take away this Test Booklet with them. et ‘ilﬁ?ﬁ?l‘ 1 o ST ehd Bl

9. }(E:acg Canc;idelite m%st show on demand his/hef Admif | g  wif 57 T2 g whanef Fieren o 379 ya9 e feand |

ard to the Invigilator.

10. No candidate, without special permission of the 10, Sefler = ﬁﬁ% il 1  form e wtemeft
Superintendent or Invigilator, should“:[eavk his/her STAAT ¥ A E’ﬁ%l
seat. 4 11. S Frdiere sht S791 SR ot fau for wel sufeaf o=

11. The candidates should not leavé the Examination Hall TR AN gETeR foRu form 1S glrerelt gder gid el Biet |
without handing over their Answer Sheet to the — Tt o ey s
Inv1g11ator on duty and signithe Attendance Sheet hilk wenef 3 Rl 12[3[11? FRIER T
again. Cases where a‘€andidate has not signed the fer a1 =1 wI ST WW SR T T edrer € i
Attendance Sheet second’ time will be deemed not to ST ST AT it § A/ S | udtermet 3rum A
have ha_nded over the Ahswer _Sheet and dealt wit}n as ROk 3]-,1-\3- T T Sufterta o o fEu T T W
an unfair means case. The candidates are also required £)
to put their lefthand THUMB impression in the space ST Ty,
provided.in the Attendance Sheet. 12. SR/ BEadTfeTd Uiehelsh Ud HeEe Thid, TSR 3l

12. Use of Electronic/Manual Calculator and any S8 foRdt SAaRifeh STHT0T 1 JANT Ffeld ¢ |
Electronic device lik bile phone, pager etc. is g
ElecCions evice Like mobile phone, pager (65|13 qtn oy e 3 fe el ./ 35 o

13. The candidates are governed by all Rules and kSl . s . 3 . ETH’*T ,a;
Regulations of the JAB/Board with regard to their Gl AT 1 e .0, /1 % i we fate
conduct in the Examination Hall. All cases of unfair SIRESIEY BT
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