A ONE INSTITUTE — A SYNONYM TO SUCCESS, OFFICE — SCO 322, SECTOR 40 D, CHANDIGARH

This booklet contains 40 printed pages.

39 g ¥ qfgd 7540 ¥ |

LMN

No.:

PAPER -1

: PHYSICS, MATHEMATICS & CHEMISTRY
JyAqfeRT - 1 : wifde famm, wfom qen WA faam

Test Booklet Code

et YRt Hehd

Do not open this Test Booklet until you are asked to do so.

39 THeT Yfqent i aa e T @el el dek el T S|

Read carefully the Instructions on the Back Cover of this Test Booklet.

T Udien qfaent o fuser smaet wfeu e e @i s | ug)

Important Instructions : qgﬁ'g‘uf fdor :

1. Immediately fill in the particulars on this page of the Test | 1. T{a It & U T8 W TEwIAH TR 7ier / Bt aieq
E;%?E?;;mh Blue/ Black Ball Point Pen. Use of pencil is strictly wIEe 7Y TRt S| 9ge T FENT fiegpeT afd &

2. The Answer Sheet is kept inside this Test Booklet. When you 2. I T T I G F 3 TGN | ST ] e I 5.;
are directed to open the Test Booklet, take out the Answer TIeH 1 e 3T, q SR T e W?ﬂ'l:ﬁ'w fogeo it
Sheet and fill in the particulars carefully. 3. U{e 1 3y 3 g T

3. The test is of 3 hours duration. et p T 3T v

4. The Test Booklet consists of 90 questions. The maximum 4 = gﬁ -29:?3?:[ g1 ot A\ ARB60 T F
marks are 360. 5. 39 I JRKTh .W A, B,C%, f5a QEE'E; i

5. There are three parts in the question paper A, B, C sitfaer famm, nifvTe e warEs faam % 30 o9 § o e
consisting of Physics, Mathematics and Chemistry having Y3l % i TAH § | T T o Hel S & fag 4 (=)
30 questions in each part of equal weightage. Each question . e :
is allotted 4 (four) marks for correct response. i 5 f i

6. Candidates will be awarded marks as stated above in instruction | 6. ST @1 1751?3:' i W H TG SR 277 T 5 &
No. 5 for correct response of each question. Y (one fourth) marks AGYTAR 37 fed Sl F&i® 99 & T6d S & fod
will be deducted for indicating incorrect response of each question. Y, o YT FIEAAANSTET | Fie 39K G § [ 97 &7 I
No Fieductton frc'm{ the tqtul score‘ will be made if no response is 78 o 1 2 T I B FeTd! 78T F T |
indicated for an item in the answer sheet.

7. Thereis only one correct response for each question. Filling 7. oo U 1 el T €W ST E | T § afah 3?1'{ TR
up more than one response in any question will be treated as Y T SARHTT ST 3R U 91 6 6 ST{HR Hh &l
wrong response and marks for wrong response will be T2 S |
deducted accordingly as per instruction 6 above. g . o o . i

8. Use Blue/Black Ball Point Pen only for writing particulars/ 8 B F R e E—{ X RN .
marking responses on Side-1 and Side-2 of the Answer Sheet. FA T @l ot/ et e @WIge UF F1 & FAT HL |
Use of pencil is strictly prohibited. qf~geT &7 TGT )%@'?r arsia 2‘/

9. Nocandidateis allowed to carry any textual material, printed | 9 - qfeneff gry wer ey /et T Ho91 € % STeren foret off FehR
or written, bits of papers, pager, mobile phone, any electronic ’ i fitf R
device, etc. except the Admit Card inside the examination KRGS , qfEd = ’ aﬁ TSR, ¥
room/ hall. TR =1 TRl off TR o Soiaii-eh SUshol a1 TRl 3771 T i

10. Rough work is to be done on the space p{ovided for this AT ] o ST I1 ST 3 i SITIH'%[ T e
purpose in the Test Booklet only. This spaceiis given atthe | 40 w5 st wian GRqeT § e MEiid S8 W @ FNT| T8
bottom of each page and in one page (i.€. Page89) at the end ; L
of the booklet. ST Yedieh ge3 T 1 i 3R AR YReiert & #d § Teh I8 T

11. On completion of the test, the candidate must hand over the (T3 39) SRR
Answer Sheet to the Invigilator'on dutyin the Room/ Hall. | 11, odten 9T 2 W, wienell et/ 3 e 9 1@‘ TN IT FY
Howeuver, lfhe candidates are ullowela_i to take away this Test fritersn &1 sava W S | geleret e @y WWW
Booklet with them. e By &

12. The CODE for this Bookletis ID. Make sure that the CODE = .
printed on Side-2 of the Answer Sheet and also tally the 12 W (TR D327 q . FAfREY h
serial number of the Test Booklet and Answer Sheet are the 'E_‘;!'T(T, SN T & U3-2 W BY Hehd O fyerar § o a8 ot
same as that on this booklet. In case of discrepancy, the Fhfrea o T qden qfeTenT, ST 95 W kA HeA et 21
candidate should immediately report the matter to the G it
Invigilator for replacement of both the Test Booklet and the SR 0 fiF & o el qﬁ%“ R IR =
Answer Sheet. & fer frifer ?ﬁ@'{?'f ST T | .

13. Do net fold or make any stray mark on the Answer Sheet. | 13. 3T UF &l 7 WIS T4 7 & 36 W 377 FH9m v |

Nameof the Candidate (in Capital letters ) :

el &1 A (S el H) ¢

Roll Number :in figures
FhHIH AR H
(in worgis
: ol |
Examination Centre Number :
el g TR

Name of Examination Centre (in Capital letters) :

el g T A (TS AR H ) ¢

Candidate’s Signature :

Teneff o eEer

1. Invigilator’s Signature :

2. Invigilator’s Signature :

et & T=er

frieTs & BEer

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




A ONE INSTITUTE — A SYNONYM TO SUCCESS,

OFFICE - SCO 322, SECTOR 40 D, CHANDIGARH

PART A — PHYSICS

Distance of the centre of mass of a solid
uniform cone from its vertex is z,. If the
radius of its base is R and its height is h

then z is equal to :

5h
1 5

Ared LED emits light at 0.1 wattuniformly
around it. The amplitude of .the electric
field of the light at a distance of 1 m from
the diode is :

"I A — ¥ifaes fagm

frdt THEAH W VF F THAA Fs HI
SHe I W gl 2, 71 AR W F SUR BT
5o R o g Y F9E h D @ 2, F AR

fr=iferd o 9 foreer &R 31T 2

5h
D 5

Teh Tl U1 1 TA.E. Sl (Tl Scsieh S1ais)
0.1 91 W, THEHH FHE Sl Hal ¢
TAE ¥ 1 m U W, 0 YN < f92d &5 &1
W@Tﬂz

(1) 5484 /m (1) 548 V/m

(2).7.75 V/m @) 7.75V/m

@) 173 V/m 3) 173 V/m

(4) 245 V/m (4) 245 V/m
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3. A pendulum made of a uniform wire of | 3. &l THHAN qX FI FIIEUHE H &AHA
cross sectional area A has time period T. ‘A’ 7| THY TR T T AT I AT
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 Ty,. If S SIS o © Tieieh 1 STadeRral giRafdd
the Young’s modulus of the material of the EHER Ty B S § | ATS 39 AR & gt &AM

1 . 1
wireisYthenyisequalto: ‘IUW’Y"@H}YEIW‘@TIT:
(g =gravitational acceleration) (g =QW?37 )

0 myfE A D i N A
0- Moo - B_M 0-—
1) A HTHgMg (1) & TH@Mg
O ppgl A N g ¥
@ FEMCANE 1o (2 Sy SRR
H OMOH Ms H OmOHMs
7 o 074 0 A
(3) MH e — (3) M@Z—lm—
T B Mg il g Mg
O 0
Viny Mg Viny Mg
-10 —= -10 —=
@) %TH 5 A @ HtH 5 A
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For a simple pendulum, a graph is plotted
between its kinetic energy (KE) and
potential energy (PE) against its
displacement d. Which one of the
following represents these correctly ?

(graphs are schematic and not drawn to scale)

()

/
’
’
1
L
\
\
\
\
\,
A
N

(4)

A train is moving on a straight track with
speed 20 ms~ L. It istblowing 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

et T aleteh & ford, 39 faeemas d aen
IUh! A Sl % o AR foamm d qen
ot froafas e & o9 T @i ™ )
frifera & 9 &9 @ WE (@) TE B2
(F&T TT% Fael Faeel 3G & 3R @her &
IR 7 &)

(3)

4) / \
S \KE

Tk oA (Yermel) Hieft Tl o 20 ms— 1 &1
o1et 9 TIfd F TR | TR Hiel i i wY
g 1000 Hz §1 g &t &t arg o =ma
320 ms 1 @ @I, TREl & e @S =afem &
€ ¥ oA o e W, 3F AfK gR G TE

him. is (speed of sound =320 ms~1) close el &t &9t i sTgha § gfaem afad grm
to: SRR
@ 18% (1) 18%
(2) 24% (2) 24%
B) 6% B) 6%
4) 12% 4) 12%
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When 5V potential difference is applied
across a wire of length 0.1 m, the drift
speed of electrons is 25x10~4 ms~1. If
the electron density in the wire is

8% 1028 m—3, the resistivity of the material

is close to :

(1) 1.6x107° Om
(2) 1.6x107° Om
(3) 1.6x1078 Om
(4) 1.6x1077 Om

Two long current carrying thin wires, both
with current I, are held by insulating
threads of length L and are in equilibriam
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 Iis :

(g =gravitational accelération)

(4) 2sinf | mhgl
Ko cosb

0.1 m @ frdt AR o fa’i & &= 5V faaaia
IRIfTd w1 F AR FT AUaE I
25x10"4ms 12T | A 30 IR H serareiq
T §x 1028 m—3 ¥ d@1, 39 & e =+
mmﬁ, ISRIKS RIS

1) 1.6x107° Om
(2) 1.6x107° Om
(3) 1.6x1078 Om
(4) 1.6x1077 Om

1 Tae ofrel IRl H Yok § [ 9 YaTed g @
Tl 3% L oA & fagale awi @ weshmn
TR T U H Uk ok g SeAier foen |
‘0" SBT0T I i fReafd ¥, 3 SHI R wremEEen
H wd ¥ afe 1 a)i #t ufd s orens
THH \ § T g o d @R ¥ l, 11 HH
B

2 LthanG

L0

TAgL
Ko

tan 6

(2)

mAgL
Ko coso

(4) 25in® %
\[ Mg cosb

(3) sind
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8. 6IV P 20 8. 6IV P 20
10 — 9% 10 — 9%
30 Qsq 30 Q30
In the circuit shown, the current in the 1Q) T T Umg 10 gfalees 9 yented Om
resistor is : ERIE
(1) 013 A, from Q to P (1) 013 A, QHEP I
(2) 013 A, from P to Q 2) 0I3A,PHQI
(3) 13 A, from P to Q (3) 13 A, PEQ 3R
(4) 0A 4) 0(IA) A
9.  Assuming human pupil to have a radius | 9. g Hel 731 =1 Yaeil T 5641 0.25 cm, 3R
of 0.25 cm and a comfortable viewing T Ffag SE @ hP g4 25 om B @,
distance of 25 cm, the minimum separation 500 nm T THET H, I Fwgafi * =
between two objects that human eye can foRat ARG Gk Ta 3 37 Hi & o=
resolve at 500 nm wavelength is : [EEERRCa S Gl
(1) 100 um (1) 100ypm
(2) 300 pm (2)'5,300 pm
3) 1 pm (3) 1 um
(4) 30 pm (4) 30 pm
10. An inductor (L=0.03H) and a resistor | 10. 3T¥¥ T IRUY &, TH W& (L=0.03H) q=0
(R=0.15 k() are connected in series to'a T gfalgs® (R=0.15 kQ) foet 15V fagga
battery of 15V EMF in a circuit'shewn ARF I (L THTF) H 92 F IS &1 Foit
below. The key K; has been, kept closed K4 %1 Fgd HG T o< @1 T T 3Hh
for a long time. Then at t=0, I(1 is opened R §HT t=0 W, K, %l Gl L Y &
and key K, is closed ‘simultaneously. 1Y, Kzalﬁ < fohal ST &1 ¥9F t=1ms
At t=1ms, the curréntiin the circuit will R, qiaY § forqd 9w 2 ¢ (°2150)
be : (€°=150) 1
of%)gg 015 kO 0;7?031}\{ 0.15 kQ
K, %)
X < | <
15V 1 15V 1
(I) 6.7 mA (1) 67 mA
(2) 0.67 mA (2) 0.67 mA
(3) 100 mA (3) 100 mA
(4) 67 mA (4) 67 mA
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11.

An LCR circuit is equivalent to a damped
pendulum. In an LCR circuit the capacitor
is charged to Q, and then connected to

the L and R as shown below :

If a student plots graphs of the square of
maximum charge (Qi/lax ) on the capacitor
with time(t) for two different values I, and
L, (L;>L,) of L then which of the following
represents this graph correctly ? (plots are

schematic and not drawn to scale)

2
QMax Ll
1
M \
t
B ————
2) Max| Q, (For both L; andL,) *
t

QZ
3 Max Ll
o) A\
T t
2
QMaX L2
@) N

11.

LCR (T, H.3R) aRuy fwdt semfed araes
F gea e 8 | fordt LCR uftuy & Henfe =01
Q, T T foran m &, iR firt 38 e

H g9 T STTER LA R | SISl T 7
R L
7000
| 1€

afe we ferenedf L %, Qfafverad, L, qerL,
(L>L,) & T3 F9at qgr g9riis W
iftehan oEY & & Q% o= A Wk

1T § lIfehd § 9 hi9 T T Tl ¢ 2
(TIE el ST ©E & T THel & STAR
TEle)

2
QMax L1
1) B}
t
e —
) Max| Qo (L, 3TR L, 31 o feaTw)
t

Q2
3 Max Ll
©) N
t
2
QMax Lz
@) 3
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12.

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)

1. F it
Charge
Q \
(2) i L c
| 1pF 3uF
Charge
Q /
(3) ! e
I 1uE 3uF
Charge
Q
(4) ! .
[ 1uF 3uF =

12.

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)

1nF
€
2uEF
{1
"E

2 1uF 3uF 3
A
Q \
@ T
—— g
ST
Q, /
® l |
I 1uF 3uF c
SIEN
“ Qz| /
[1uF 3F o C
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13. From a solid sphere of mass M and radius | 13. Tl 319 el 1 g0 M qe 38! e
R a cube of maximum possible volume is RTI 388 9 oifysan §va oad &1 t&
cut. Moment of inertia of cube about an FA (F9) Fe foan S B 36 RS @
axis passing through its center and ST STl foha 2, Afs, ot HuH-314,
perpendicular to one of its faces is : TOH s § TR TERAT © a1 §9oh fohdl T

el & oA 2
) AMR? ; 4MR?
@ ENEL @ ENEL
) 4MR? ) 4MR?
@ 3. @ 373
) MR? 8 MR?
3242 U -
w B o € s
16v2m 1672w
14. The period of oscillation of a simple | 14. f#H! Tt et 1 377, T=2¢r\/§ gl
&
pendulum is T = 2x ks . Measured value
g L 1 HIf9d A 20.0 cm 8, fSreept Fenefa
of L is 20.0 cm knownito 1 mm accuracy 1 mm g1 =@ @l & 100 SoT &1 T
and time for 100 oscillations of the 90 s 8, To¥ 1s fasied &1 =€l @ A1 T & 14,
pendulum is foundto be 90 s using a wrist g & Tufeor & gemefar gt
watch of 1s#esolution. The accuracy in
the determination of g is :
(L)g, 1% 1 1%
(2} 5% 2) 5%
B) 2% (B) 2%
(4) 3% 4) 3%
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15.

16.

On a hot summer night, the refractive
index of air is smallest near the ground and
increases with height from the ground.
When a light beam is directed horizontally,
the Huygens’ principle leads us to conclude

that as it travels, the light beam :

(1) bends downwards

(2) bends upwards

(3) becomes narrower

(4) goes horizontally without any

deflection

A signal of 5 kHz frequency is amplitude
modulated on a carrier wave 6ffrequency
2 MHz. The frequencies«of the resultant

signal is/are :

(1) 2005 kHz, 2000 kHz and 1995 kHz

(2) 42000 kHz and 1995 kHz

(3) 2 MHz only

(4) 2005 kHz, and 1995 kHz

15.

16.

e g 1 T8 UM H, -7 & e, a1 1
STYEIIF =TT BT & SR -7 ¥ S %
T TGl @1 81 A, HIE TR fR0-g
&fast fown @ < @1 2 41, T % e 9
7% fikvmm g g € R, 99d gy
W—WE{G{:

(1) = =T AR b TR

(2) W H IR P S

(3) Hepfua (Hapiwh) & S|

(4) gefanfasia gu, &fas feen & =@
e |

5 kHz sAgfa & f&dl Fha (Faa) 1
2 MHz AT ! 918k a1 W ST Higer
o o €1 @, afomt faea (S%a) #t

ﬂlﬁ'ﬁl‘@“’ﬁ:

(1) 2005 kHz, 2000 kHz @ 1995 kHz

(2) 2000 kHz 2T 1995 kHz

(3) 2 MHz %ad

(4) 2005 kHz, 99T 1995 kHz
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17. A solid body of constant heat capacity | 17. T& 3/ fue (=%q) *1 feax o1 wnfean
1J/°C is being heated by keeping it in 1]/°C%I TR S (ST Y™ ) & TS
contact with reservoirs in two ways : H wEe 7 < waR @ T foRan s g,

(i)  Sequentially keeping in contact with (i) STIRMH® €9 F 2 IRl & TFO& H
2 reservoirs such that each reservoir 4 JhR W@ T Y oAk HHH
supplies same amount of heat. AT | 1 <4

(ii) Sequentially keeping in contact with (i) STIhRfH% €9 ¥ 8 F™HHI & Fooeh o
8 reservoirs such that each reservoir 9 UHR W o T® T WA
supplies same amount of heat. A § 351 <Al

In both the cases body is brought from ST ferfaat ® fie =61 yifen g 100°C a0

initial temperature 100°C to final ST\ @9 200°C B 1 Gy 31 &) feafaat # fie

temperature 200°C. Entropy change of the T Trgrdt H g d. g, Shos:

body in the two cases respectively is :

(1) In2, 2In2 (1) In2, 2082

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

(3) In2, 4In2 3 2, 4In2

4) In2, In2 (4) In2, In2

18. Consider a spherical shell of radius R at | 18¢ Tl 7iei= et (A1) i 5531 R T AR TR
temperature T. The black body radiation AT TR | STk i FHfvorent faferzor 61 wieri
inside it can be considered as an ideal gas Eal Teh Q’Fﬁ 3Test 9 AT S Gehd1 § fSaent
of photons with internal eneljg?/ per unit i e oot o — U T4
volume u= LU T pfessure M

Vv 1 UnO :
T, p = o B;g%l g 30 w19 H TgHTH
p= 1 DUD. If the shell now undergoes Y.
3 B TR 1 I, T A1 R < ot Heier 2
an adiabatic_expansion the relation
between T'and'R is :
1 1
(o Tog LA
1

@ Tz 2 I= %

(3) T xe R (3) T xe R

(4) T xe 3R (4) T xe 3R

D/Page 11 SPACE FOR ROUGH WORK / T% &Td & faq sme

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




A ONE INSTITUTE — A SYNONYM TO SUCCESS,

OFFICE - SCO 322, SECTOR 40 D, CHANDIGARH

19.

Two stones are thrown up simultaneously
from the edge of a cliff 240 m high with
initial speed of 10 m/s and 40 m/s
respectively. Which of the following graph
best represents the time variation of
relative position of the second stone with
respect to the first ?

(Assume stones do not rebound after
hitting the ground and neglect air

resistance, take g=10 m/ sz)

(The figures are schematic and not drawn to

scale)

t(s)

t(s)

(4)

12 t(s)

19.

fordt 240 m S=t =S & TH fHAR @, <
ool hl THHTY S 1 A Skl 701 §, TTh!
YR =T FE: 10 m/s TA40 m/s &, I,
fr=ifera o | A9 TF (3MTE) T8 TeeR
% e gH ger & feufa & g9a fo=rm
(9fterd) i gaifs Tt 9T § 2

(9 fifST foh, qeer THH 9 2Ry & 999
TR FT R TEl Ve & q1 9g F1 ey
:ITI'U'J%, ﬁlm%g=10m/s2)

(T&l U eac Tl JRE & 3R @bl &
AR 7E &)

(2 —y1) m
240

(4)

12 t(s)
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20. A uniformly charged solid sphere of radius | 20. R 521 & foel wehamm smafird 39 et &
R has potential V) (measured with respect g8 &1 fava Vo g (oo h HTUET HIYT TT) | 59
to ) on its surface. For this sphere the oo Vo 50 Vo o Vo o
equipotential surfaces with potentials IR 4
3V, 5Vp 3V, Vy , I gAfa9et gt &1 B, ®Hwm

, , and —- have radius R;, .
2 47 4 4 Ry, Ry Ry AR, T1 T,
R,, Ry and R, respectively. Then
(1) R;=0and R, < (R;—Ry) (1) R;=0TATR, < (R;—Ry)
(2) 2R<R, (2) 2R<R,
(4) Ry#0and (R,—Ry) > (R;—Ry) (4) Ry #0TA (Ry=Rq9) > (R;—Ry)

21. Monochromatic light is incident on a glass | 21. i & el 58 &1 F07 A’ 21 W W
prism of angle A. If the refractive index of AT (TR TAfad Bl g1 afe, 59 &%
the material of the prism is w, a ray, Te1ef w1 eI M%Fﬁ, 9 & AB %elsh
incident at an angle 6, on the face AB T, 0 U SAfdd GRRT w1 foReol, 5| &
would get transmitted through the face AC Trcteh AC | 91014 g1 A<
of the prism provided :

0_O\ 4 8 .0 -1 10

(1 6> cos ™! Wsin A + sin~ ! %1% (1) 6> cos U Gusin A + sin™! Bl
8 0 (L g 0 (Mg

O 0 _ A [ . -1 g

(2) 9<C051|]LSiHDA+Sin1Sl% (2) 9<C051|]L511’1[JA+SIH1D—|:[|]]
B - B ARiE B O g

40 O _ S e A

3) 6>sinlmsinm—sin1%l% (3) 0>sin I[usin FA — sin”! -
B 0 (LG = O (h[TF

0 O 40 o . oge

4) 6< sin™! Gusin A — sin”! %l% (4) 6<sin U Gusin [A — sin™! O
B O g B O g
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22. 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 uniform magnetic field of
0.3 T in the positive z direction, in which
orientations theloop would be in (i) stable

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

(4) (a) and (c), respectively

22. 10 cm Q15 cm Y3 % Tk AN <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 =@t 0.3 T el =1 12 THEHH T
87, ATHe 2 fosn § formm € 41, <o M
forq sifufa=me #, I8 991 (TM) (1) ol
HqT T (i) STEATAT T H, T 2

(1) Y (b) 91 (d) |
(2) A (b) AT () H
(3) WS (a) AAT (b) ®

(4) THUW: (a) AU () |
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23. Two coaxial solenoids of different radii | 23. T gH1&lt qRATceReT H, T 9 [ R T o
carry current I in the same direction. Let fown # yenfea & W@ 81 AfS, SRl uRatfas
- % &, ofiad wfefas | e 9o
Fi be the magnetic force on the inner .

. F den fad) qRATcTht o Rl e IiATfeTeh]
solenoid due to the outer one and F, be
the magnetic force on the outer solenoid T grhid o Fp 8T
due to the inner one. Then :
(1) F is radially inwards and FZ =0 1) F ofi@ &t 3R 9 o787 © aon F; =0
2l
(2) F is radially outwards and FZ =0 2)  F 9 SR 9 T8 § a F; =0
2l
(3) 1= KH=0 (3) Fl =5K=0
(4) F is radially inwards and F; is @) F fiw F &R 9 o107 (559) ¢ iR
radially outwards F; T h 3R 9 3T B

24. A particle of mass m moving in the | 24. x-fEIH 20 <& ¥ =ed gL m SFHAH & TH
x direction with speed 2@1is hit'by another 0 H, - | o o ¥ FeAdl 37 2m FHAH
particle of mass 2m moving in the %1 Tk T, T ¢ | AT I8 Toee (TFR)
y direction with speed v. If the collision is TUTd: STHATE T dl, TFRL oh ST sl bl &7
perfectly inelastic,<the percentage loss in (=1f7) Bt
the energy during the collision is close to :
(1) “56% (1) 56%
(2), 62% 2) 62%
(3) 44% (3) 44%
(4) 50% (4) 50%
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25. Consider an ideal gas confined in an | 25. T& ey A9 fwdl a=< (¥9q), fag=
isolated closed chamber. As the gas (faafa) e o wifga (W) T s@iw d
undergoes an adiabatic expansion, the T JUR T W, 38 SIS o o TRt
average time of collision between %1 Sid e (F9F) VI & STIER 98 ST
molecules increases as Vq, where V is the SRl V I & S g1 q 1 |1 B -
volume of the gas. The value of q is : 0 CpO

Oy=—=-=0
o Cp g 0 CyvO
Ly = =0
o &0
1) el laans
(1) > (1) >
vy—1 y—1
2 - 2 J -
@ B @ 5
3y +5 3y +5
3 3
@ 9 F
3y—5 3y =5
4 4
@ @ A
26. From a solid sphere of mass M and radius | 264 &% 3§ Tl &1 ¥°H M 91 a1 R gl
R .
R, a spherical portion of radius —- is =T %ﬁwwwﬁm T, 3@ | <M
removed, as shown in the figure. Taking T IR & T S8 | r= oo (3T7) W
gravitational potential V=0 at r=, the T favd & 71 V &l I (V=0) AFd
potential at the centre of the cavity thus T, T@ THR 91 HIX (Hfad) F Fw W,
formed is : ot favE &1 91 S
(G = gravitational constanf) (G = ey e/ &)
/@ %
— 2GM - 2GM
1 1
(1) 3R (1) o
L 26M - 2GM
2 2
HRNE @
- GM - GM
3
©) oR 3) R
-GM - GM
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27. 27.
Given in the figure are two blocks A and B Tel eT@ H < salteh ([eh) A SR B S T
of weight 20 N and 100 N, respectively. g fS79F 9 AT 20 N @21 100 N € 4§,
These are being pressed against a wall by a T& 9d F g TRt SR W & S R0E |
force F as shown. If the coefficient of friction Ffg w07 U T AE, A T Bk w4 0.1
between the blocks is 0.1 and between block qO B 3R @R & &9 0.15 7 ql, SOR g
B and the wall is 0.15, the frictional force A% B I &1 o &I :
applied by the wall on block B is :
(1) 120N (1) 120N
(2) 150 N (2) 150 N
(3) 100 N (3) 100 N
(4) 80N (4) 80N

28. A long cylindrical shell carries positive | 28. ferl TTpel SIgTI=h R I & UL W H TS
surface charge o in the upper half and T3 _&fe¥lo ad1 F=ad 9/ § Homes I
negative surface charge —o in the lower Y 0Tl T a?ﬂ (fafa=e?) o =i
half. The electric field lines around the SR Toga &= @, 92 <9 T NGl § 9
cylinder will look like figure given in : {9 3T & FHM B 2
(figures are schematic and not drawn to scale) (T€ IIRG Fael I SIRG & 3R et &

STTER 7l &)

(1)
(2)
()
(4)
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29. As an electron makes a transition from an | 29. & ®IE TARMH, FESNE 9 GIH] /ATIT

excited state to the ground state of a 1 Ialeld Taeel ¥ <AdH ol Taeel |

hydrogen - like atom/ion : GehTOT AT © A STbT

(1) kinetic energy decreases, potential (1)  TIfast St ¥ Bt &, Fearfast St agdt
energy increases but total energy ¥ 3R T el I @t B
remains same

(2) kinetic energy and total energy (2) IS S 9 FHA FSA HH B (S g
decrease but potential energy g, feafast St og STt B
increases

(38) its kinetic energy increases but (3) TIfast Seil H g qol Rufast st qen
potential energy and total energy T Soft H FHHLR! T
decrease

(4) kinetic energy, potential energy and (4) TSt i, Fe@fast st 9o a o1 |
total energy decrease T BN & |

30. Match List - I (Fundamental Experiment) | 30. g=it-L{Tc J41T) &1 G - 11 (35 TRom)

with List - II (its conclusion) and select % HY ﬂﬁ?ﬂ (=) wifd e f=ifea
the correct option from the choices given forredl o | T2 faehed &1 =@ HifE ¢
below the list :
List - I List - I et - 1 et - 11
Franck-Hertz __ |Particle nature g [T T TR
(A) Experiment. & Qf light. Vo b 9 Yehfd
Photo-electric . |Discrete energy |39 o fafasd
® experiment. () levels of atom L EERlie ey | () S X
ison - T 1 T
© EDav s?n Germer (i) Wave nature of ©) et | (i) TARH T
Xperiment: electron W
Structure of )
L atom () R w1
(B, A)-G@)  B)-@0 (O - 1) @A)-G@  ®)-0 (©-()
2) (A)-Gv)  (B)- (D) (C) - (i) 2) (@A) -Gv)  (B)- (D) (O)- (i)
G @A)-0 @B-0v) (©-(i) G @A)-0 B-0v) (©-(i)
@ @A)-G@ B)-@Gv) (O - (i) @4 @A)-G) B)-@Gv) (O - (i)
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PART B — MATHEMATICS

YR B — iUt

31. Let ; , B and Z be three non-zero vectors | 31. HMI g , B qdr E iR ‘\’Ea?l'( T gfew gfw
such that no two of them are collinear and ITH § FIE < GG Tl § a9
(a X b)X c =%‘BHZ‘§. If 0 is the (a X b)X ¢ =%‘EHE‘ a %1 fz g
angle between vectors l; and E , then a l; GEII Z & oI T HI0T 9 %\', Tl sin 0 Skl Tch
value of sin6 is : TR
1 "3 1 2
W M3
) i\@ ) i\/g
3 3
(3) & (3) &
3 3
L5 —/2
Al 4 . | B
@ @ =
32. Let O be the vertex and Q be any point on | 32. HFI TacTd x2 =8y I Y O q21 36 W h1E
the parabola, x2 = 8y4If the point P divides fag Q © 1 afe fag P, Y@@ OQ #1
the line segment OQuinternally in the ratio 1:3 % TR SREIG) H el %, P&
1: 3, then the locus of P is : foiguy )}
(1) yP=2x 05
@ ¥?=2y (2) x?=2y
B) x*=y 3) *?=y
4) y*=x 4) y*=x
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33. If the angles of elevation of the top of a | 33. T wE 1%@34‘[ A, BTYT C, Tsh TH W@ W
tower from three collinear points A, B and fe@E Teh HIAR & 91 i foen ¥ & St %,
C, on a line leading to the foot of the T TF AR & e & 3999 v HEm:
tower, are 30°, 45° and 60° respectively, 30°, 45° a1 60° %\‘, @ AB: BC &1 SIREIG g
then the ratio, AB : BC, is :
1) 1:43 1) 1:43
2 2:3 2 2:3
B) V3:1 ®) 3:1
4 3:42 4 3:42

34. The number of points, having both | 34. T, & ¥ (0,.0),/0, 41) 92 (41, 0) g,
co-ordinates as integers, that lie in the &% Iiaes v ° e A ﬁl@aﬁ H G&
interior of the triangle with vertices (0, 0), IEEERCEINECHICAR UIED g %
(0, 41) and (41, 0), is :
(1) 820 (1) 820
(2) 780 (2)i8 780
(3) 901 (3) 901
(4) 861 (4) 861

35. The equation of the plane containing the. | 35. @I 2x—5y+2z=3, x+y+4z=5 &I Fafdw=
line 2x—5y+2z=3; x+y+4z=5, and T A FHAA, S FHAA x+3y +6z=1%F
parallel to the plane, x +3y+6z=1, is: THIGR T, T FHIHI &
(1) x+3y+6z=7 - (1) x+3y+6z=7
2) 2x+6y+12z=—13" (2) 2x+6y+12z=—13
(3) 2x+6y+12z=43 B) 2x+6y+12z=13
(4) x+3y+6z==7 (4) x+3yt6z=-7

36. Let A and B be two sets containing four | 36. HIMT A d1 B <! ¥q=ad § fH 9T 9R qe
and two elements respectively. Then the Tl IIE T, T TH=IT A X B & = STGL=Al
number of subsets of the set A X B, each Eai E@T, 9 g9 & 8 9 &H diF Tagd
having at least three elements is : R
@) 275 (1) 275
(2) 510 (2) 510
3) 219 3) 219
(4) 256 (4) 256
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37. Locus of the image of the point (2, 3) in
the line 2x—3y+4)+k (x—2y+3)=0,
keR,isa:

(1) circle of radius v/2 .

(2) circle of radius /3.
(3) straight line parallel to x-axis.

(4) straight line parallel to y-axis.

lim (1 — CoSs 2x)(3 + cosx)

38. is equal to :
x~0 x tan 4x
1 2
n L
@ 5
(3) 4
4 3

39. The distance of the point\(1, 0,2) from the

point of intersection of the line
x—2 y+1L PP 2
™ sl and the plane

x—y+z=16,1s"

37.

38.

39

o3 (2, 3) & @
(2x—3y+4)+k (x—2y+3)=0, k e R &
gfafde =1 foguer wa -

1) 2 Tenmwgae

2) 3 =mwETE R
(3) x-3181 % HHIR @ ¥

(4) y-3187 % FHIR W1 T |

lim (1 — COS 2x)(3 + cosx) ER'I?R%:

x-0 x tan4dx

(1) 2

N .

(2)

(3) 4

4) 3

var o2Vl Z272 o gnem
3 4 12

x—y+z=16 % gfdesg feig =, &3 (1, 0, 2)
AR

(Mg, 321 1) 321
() 13 2) 13
3 2J14 3) 2412
4) 8 4) 8
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50 . .
40. The sum of coefficients of integral powers | 40. (1 - 24Jx ) & fgog TOR # x &t qUik
of x in the binomial expansion of =Tl o TOTRT T AT
(1-2x)" is:
1(,50 11,50
(3 ) 5 )
L(,50 1(,50
2) 5(2 +1) 2) 5(2 +1)
1 (450 1 (.50
(3) 5(3 +1) 3) 5(3 +1)
1,50 L (450
@ () @ 53
41. The sum of first 9 terms of the series | 41. Uit
3 8 3 3 3 3 3 3 3 3 3 3
1—+1+2+1+2+3+....i81 1_+1+2 1+2+3+.m<‘:|\;
1 1+3 I+3+5 1 1+3 1+3+5
T 9 T3l T AM &
1) 142 (1) 142
2) 192 2) 192
@ 71 (3) 71
(4) 96 4) 96
42. The area (in sq. units), of the region | 42, (v, y) 1 y2< 2xTAMy = 4 — 1} gr1 gfRefa
described by &5 1 fehat (I sehrea) H T
{(x, v) : y* < 2x andp = 4x — 1} is :
15 15
9 9
7 7
G 3 ® 3
5 5
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43. The set of all values of \ for which the | 43. \ & 9t 9l *1 =y, fo7 fau fa=w
system of linear equations : HHieRor freh
2x1 —2x5+ x5 =Ax4 2x1 —2x5+ X3 =Nxq
2x1 = 3xy +2x3=NX, 2x1—3xy+2x3=N\x,
—x+2x, =\x3 —x1+2x, =\x3
has a non-trivial solution, %1 Th 3T ' %,
(1) contains two elements. (1) H < Faa g
(2) contains more than two elements. 2) H I H Atk EEa B
(3) is an empty set. 3) TH o FH==a.R |
(4) is a singleton. (4) TH THd GHeed ol
44. A complex number z is said to be | 44. TH WRHMFEA z THANTG! Feawl & AfQ
unimodular if |z|=1. Suppose z; and z, |2| = | 2, T2 2, TEt wiwg e €
are complex numbers such that % ﬁ 2 N 2122 THATIIHT § qT Z5 THATAIhRT
is unimodular and z, is not unimodular. & ®, a1 fig z, e R
Then the point z; lies on a :
(1) circle of radius 2. 1) 2 9t 99 |
(2) circle of radius 2= (2) V2 5 9t 9d W
(3)  straight line parallel'to x—axié. (3) x-31&1 o HHIN TH @1 K|
(4) straight line parallel to y-axis. (4) y-3I& % HHIR TH @1 R |
45. The numbet of e¢ommon tangents to the | 45. el x2+y2—4x—6y—12=0 T
circles. x*+y?’—4x—6y—12=0 and X2+ y2+6x+18y+26=0 FI SIS T3
x2+ 2 ¥6x+18y+26=0, is : XAl I HEA T
1 3 1) 3
2) 4 2) 4
@ 1 ) 1
4) 2 4) 2
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46. The number of integers greater than 6,000 | 46. &l 3,5, 6,7 A1 8 & gAM W, foq1 e,
that can be formed, using the digits 3, 5, 6, T AT 6,000 ¥ TS YOI T TEAT T :
7 and 8, without repetition, is :
(1) 120 (1) 120
2 72 2 72
(3) 216 (3) 216
(4) 192 (4) 192
47. Let y(x) be the solution of the differential | 47. WMl 3Taehal FHIHII
equation
dy dy
(x logx) Ir + y =2x logx, (x = 1). (x logx) ., +y =2x logx, (x = 1)
x x
Then y(e) is equal to : T B, y(x) ®, dl y(e) s 2:
(1 2 (1) 52
(2) 2e )| 2e
3) e (3) e
4) O 4) O
O 2 s o 2 20
48. If A= % 1.¢ Eis a matrix satisfying | 48. df¢ A = % 1 -2 %@ T 3T € Wil
B 2 b S TP =
the equation AAT=9], where I is 3x3 SICCTd HHI AAT=9], Eq| '{TQ’Q Ll %\”,
identity matrix, then the ordered pair 51%7 I, 3 X3 =l dcdHS 3T %, 1 wifa IJH
(a, b) is'equal to : (a, b) =1 AT g
@21 @ 21
@ (=2 -1 2 (=2 -1
G 2 -1 G @ -1
@ (=27 @ (=21
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49. If m is the A.M. of two distinct real | 49. #fg Q@ fafu= arafas ween | 991 »
numbers [ and n (I, n > 1) and G, G, and (I, n > 1) 1 FHIG 7 (A.M.) m g SR | qen
G, are three geometric means between I n o o9 i O 7 (G.ML) Gy, G, aen
and 7, then G} +2G; + G3 equals. G; 8 T Gj+2G;5+ G; TR & :
(1) 4 Imn? (1) 4 lmn?
(2) 4 Pm?n? (2) 4 Pm?n?
(3) 4 Pmn (3) 4 Pmn
(4) 4 Imn (4) 4 Im?n
50. The negationof ~sv (~ras)isequivalent [ 50. ~sv (~r s )3T G T
to:
(1) sv(rv~s) (1) sliv (g ~s)
(2) sar (2)\@sh r
B) sa~r (3) sA~r
4) saA(a~s) (4) sA(raA~s)
51. The integral J’ o - equals : 53.. J‘# IO T
x> (x* + 1)/1 X (xt + 1)4
1 1
1) —(*+1D* +4 1) —(x*+1* + c
1 L
) Ot P X - Ot iy
@ i @ THYH
1 1
Ot + 10 et 4+ 10
+ c tc
® ﬁ A E 3) ﬁ A E
1 1
@) *+1D%F + ¢ )  (*+1% + ¢
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52. The normal to the curve, x¥2+2xy—3y2=0, | 52. 9% x2+2xy—3y2=0 & fadg (1, 1) W
at (1, 1) : AT
(1) meets the curve again in the third (1) 9 &I ORI gt =g | fHerd 7
quadrant.
(2) meets the curve again in the fourth (2) I &I e =g Tgafe # fiera g
quadrant.
(3) does not meet the curve again. (3) %k I S &l fHerd |
(4) meets the curve again in the second (4) T I O Tt =gete 5 e o
quadrant.
53. Let 53. Hm
-1 -1 10 2x O -1 -1 10 2x 0O
tan = tan ~x + tan , tan = tan ~x + tan ’
4 e ! — M
where |XI<L- Then a value of y is : et \x|<i%-cﬁ 1 TF HH ¢
J3 "Nl ‘
1 3x — x° 1 3 i3
W 1732 ORI 32
5 3x + x° b 3x + x°
@ Tis2 Uy
3 3 A 3 3y’
G 17352 G 152
4 3x + x° 1 3x + x°
(4) . VS I
54. If the function. 54. Il ®erd
Bevx Ql @0 =x=<3 Bevx +1 , 0=sx<3
gx) =10 Stah. ="
XE2Y 3 <x=<5 Bmx +2 , 3<x <5
is differentiable, then the value of k+mis : TR %\', Whk+mEFTAAE
N =
@ 5 M 3
2 4 (2) 4
3) 2 3 2
4 @ 3
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55. The mean of the data set comprising of 16
observations is 16. If one of the observation
valued 16 is deleted and three new
observations valued 3, 4 and 5 are added
to the data, then the mean of the resultant

data, is :

1) 15.8
2) 14.0
3) 168
4) 16.0

56. The integral

: log x?

J' 5 - dx
>log x° + log (36 — 12x + x7)

is equal to :
M 1
2) o
3 2

4) 4

57. Let a and B be the roots of equation

x2—6x—2=0_1f g =a= Bl for n=1,

55.

56.

57.

16 Y&107 STt SRSl 1 WA 16 B 1 A TH
Te7or a1 71 16 T, 1 T Y, 3 T3 F&I00
177k WM 3, 4721 5 €, Akl B fhen fed S
g 1 T3 SRl w A €

1) 15.8
2) 14.0
(3) 16.8

4) 16.0

HHTh A
4 log i

J’ 5 5 dx
>10g. " + log (36 — 12x + x7)

SER ®
1 1
2) 6
(3). .2

@) 4

AT o qT B T5oa T 22— 6x —2=07h
Hd g1afg n=1 & fog, anza“—B“%, qr

then the value of —10— 233 is equal to : I HFAAT :
2ag 2ag
1 3 1) 3
2 -3 2 -3
@) 6 3) 6
4) -6 4) -6
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58. Let f(x) be a polynomial of degree four | 58. HIAT f(x) ®ITd 4 &1 Tsh FgUS g fou®
having extreme values at x=1 and x=2. x=1 TN x=2 W IW@ A g1 3R
, (x)0 - : f(x)O
If lzm§+ f = 3, then f(2) is equal sz§+ =3 .
Jlim e f)iseq lim o F T, W Q)RR T :
to :
1 0 1 o
(2) 4 (2) 4
G -8 G -8
4 -4 () )
x? yz ; .
59. The area (in sq. units) of the quadrilateral | 59. HECK| 9 + 5 Lo Aerss o Tl o
formed by the tangents at the end points i TS TI¥1 X@edi g rHd =Sgest o1 &ha
of the latera recta to the ellipse (‘OP'f Wg'fﬁ 'Bf) T
2 2
* 7= 1,is:
9 5
SO U
2 27 ) 27
o Z N
®) = G) 7
4) 18 (4) 18
60. If 12 identical balls are to be placed in 3 | 60. Ffe 12 T ST TS, 3 Uk S 99 G B Wl Sl
identical boxes, then the ‘probability that g Al sTH 9 uH 9N # 3F 3 7S 2N
one of the boxes contains exactly 3 balls TIFRAT © -
is
2 2
1
(1) 220 %ﬁl (1) 220 %ﬁl
allug mg?
O @ 250
552" 5520
©) FHE SOy
iugy e’
(@) 55LL (@) S5LEE
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PART C — CHEMISTRY

AT C — WA fagm=

61. Which compound would give | 61. @iiAifafed #IF X Fi17 @1 AAf1w
5 - keto - 2 - methyl hexanal upon 5 - I - 2 - A SIS a1 § 2
ozonolysis ?

CH, CHs
1) (1)
CHj CHj
CH, CH;
d e dRe
CHj CHg
@) @CHg 3) @CHB»
CHj CHj
(4) é (4)
GH; CH;

62. Which of the vitamins given belowsis water | 62. TTHfafEd faefidi § S@ o foca B9 amen
soluble ? T
(1) Vitamin E (1) foefi= E
(2) Vitamin K (2) e K
(3) Vitamin C (3) feerfia C
(4) Vitamin D (4) fe=rfd=a D

63. Which/one of the following alkaline earth | 63. f=fafad § 4 HF T R G g Fehe
metal sulphates has its hydration enthalpy i Seds Coed! 3He Sad Toedt 9
greater than its lattice enthalpy ? fe T2
(1) BaSO, (1) BaSO,

(2) SrSO, (2) SrSO,
(3) CaSO, (3) CaSO,
(4) BeSO, (4) BeSO,
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64. In the reaction 64. fou wu srfuferan ® SE E g
NH, NH,
uﬂﬁﬁﬁ?f’;fcml - D miN KN B+ N, 2 D CNKNL E4N,
CH, CH,

the product E is :

CN CN
(1) (1)
CH, CH,
CH, R
o @ oG
COOH COOH
©) (3)
CH, CH,

@ He~(0)X QU @ HC~0 )< 0 )-cH

65. Sodium metal etystallizes in a body centred | 65. Tifeay grq Th Ad:hfgd o+ AT o

cubic lattice with a unit cell edge of 4.29A. foreefad g © fSeh SR &1 @aTs 4.29A ¥
The radius of sodium atom is ST TIATY] i 21 T ¢
approximately :
@~ 5.72A (1) 5.72A
@) 0.93A (2) 0.93A
(3) 1.86A (3) 1.86A
(4) 3.22A (4) 3.22A
D/Page 30 SPACE FOR ROUGH WORK / T% &Td & faq sie

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




A ONE INSTITUTE — A SYNONYM TO SUCCESS, OFFICE — SCO 322, SECTOR 40 D, CHANDIGARH

66. Which of the following compounds is not

colored yellow ?

(NHy); [As (Mog Oq)4l
BaCrO,
Zn,[Fe(CN),]

K5[Co(NO,)4]

67. Which of the following is the energy of a

possible excited state of hydrogen ?

(1)
(2)
)
(4)

—3.4 eV

+6.8 eV

+13.6 eV

—6.8 eV

68. Which of the following compounds is not

an antacid ?

(1)
(2)
)
(

4)

Phenelzine
Ranitidine
Aluminium hydroxide

Cimetidine

69. The ionic radii (in A) of N3~, 02~ and F~

are respectively :

66. fau Tu Aifieni | s 9 iR 1 41 T T8t
7?7

(1)  (NHy); [As (Mog Oyp)4l
(2) BaCrO,
(3)  Zny[Fe(CN)q]

(4)  K;[Co(NO,)]

67. TrAfafed o @ TESM &l @aaSdfod sTaeen
T Sl bl T E?

(1) —34eV
2) +6.86V
@) 4136 eV
@), 2638 eV

68, fr=fafad d 9 <= &1 Fiftes gfqer T& € ?

(1) fedfesH
(2) i
(3) UdfHfEm TEgEEe
(4) faufesa

69. N3, 02~ qUF~ & e =g (A H)
W:%:

@), 1.71, 1.40 and 1.36 (1) 1.71, 1.40 T 1.36
) 1.71, 1.36 and 1.40 (2)  1.71, 1.36 T 1.40
(3) 1.36, 1.40 and 1.71 (3) 1.36, 1.40 @1 1.71
(4) 1.36, 1.71 and 1.40 (4)  1.36, 1.71 T 1.40
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70. Inthe context of the Hall - Heroult process | 70. @fa-glce WA ¥ TAf & fehuo &
for the extraction of Al, which of the G § & 91 YT Ted § 2
following statements is false ?
(1) AT is reduced at the cathode to (1) Felie W AR+ U= & T Al ST
form Al gl
(2) NajAlF serves as the electrolyte (2) NazAlF, foIe[d STUEET K1 hTH Ll
2l
(3) CO and CO, are produced in this (3) TAWRAH COTA CO, &l 3cIIgA B
process gl
(4) Al,O; is mixed with CaF, which (4) CaF, I AlL,O; H TH&M 9 fagor
lowers the melting point of the T S Bl & ST, STH STeTehal Tt
mixture and brings conductivity gl
71. In the following sequence of reactions : 71. fou U &maferer oT3sFa ® 3cg C ®
Toluene MO A mfO2 g [ Ho/Pd ), ToluenelmM™Omm o SOCk | 2/Pd_ ¢
BaSO, aSO,
the product C is :
(1) CgH;CH,OH (1) CH;CH,OH
(2) CgHsCHO (2) CgH;CHO
(3) CgH;COOH (3) CcH;COOH
(4) CgH5CH4 (4) CgH5CH4
72. Higher order (>3) reactions are rare due | 72. 3=d ife aifafshan (>3) gav T wife
to:
(1) shifting of equilibrium towards (1) T IERR THJA & SR ATTHRAI
reactants due to elastic collisions foem & | A1 TR B €
(2) loss of active species on collision (2) THUA § Aieohd TS 1 & g 7
(@) low probability of simultaneous (3)  ufdfshan & qeft gSfaai < T | <o
collision of all the reacting species %1 FHTET FH Bl & |
(4) increase in entropy and activation (4) SIfes ST o WA e 9 T 3R
energy as more molecules are e et # gfg Bt B
involved
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73. Which of the following compounds will

exhibit geometrical isomerism ?
(1) 2 -Phenyl -1 - butene

(2) 1,1 - Diphenyl - 1 - propane
(3) 1-Phenyl -2 - butene

(4) 3 -Phenyl -1 - butene

74. Match the catalysts to the correct
processes :
Catalyst Process
(A) TiCly (i) Wacker process
(B) PdCl, (i) Ziegler - Natta
polymerization
(©) Cudl, (iti) Contact process
iv eacon’s process
(D) V05 (iv) Deacon’s p

1 (@A) - (i), (B) - (iii), (C) - (v), (D)= (i)
(2)  (A)- (i), (B) - (i), (O) - (i)o(D) = (iv)
(3)  (A) - (iii), (B) - (ii), (C)= (D) - (i)
@) (A)- (i), (B) - (a(C) (iv), (D) - (i)

75. The intermelecular interaction that is
dependent on the inverse cube of distance

between the molecules is :
(1), “London force

(2 hydrogen bond

(3) ion - ion interaction

(4) ion - dipole interaction

73.

74.

Zas

freafafaa 7 @ w9 @1 difres snfad
HHEIEA] ST © ?

1) 2-®HEd-1-gH
(2) 1,1-SEHMAA -1 - 99

(4) 3-%MAdA-1 -

fou 7T AT HI HE WA hoETe AT

Y

IUh e

(A) TiCly (i) SR TshA

(B) PdCly (i) HTA-Te
TEADIRL0T

(C) CuCl, (i) E=l whH

(D) V,0s (iv) <ihT TRH

(1) (A) - (i), (B) - (iii), (C) - (iv), (D) - (i)
2) (A - (D), (B) - (i), (©) - (i), (D) - (iv)
(3) (&) - (i), (B) - (ii), (C) - (iv), (D) - (i)
@) (A)- (), (B) - (i), (©) - (iv), (D) - (iii)

€ AU~ AN Tohal ST 73T & o
%! g & gfaam 519 W AR E, 2 :

(1) ded 9

(2) TESSH F°H

(3) S - A ==
(4) oA - fgya s
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76. The molecular formula of a commercial | 76. T MUY IS &1 A0TSR A CgH,SO;Na
resin used for exchanging ions in water g (emfras 9R = 206) 39 ST &I Ca2+
softening is CgH-,SO,Na (Mol. wt. 206). A i SAfyeran SA@feu aMa (Wa gfd
What would be the maximum uptake of W IST) FT?

Ca?* ions by the resin when expressed in

mole per gram resin ?

) = ) =
@) 309 1) 309
) P
@) 412 @) 412
3 B 3 ——
®) T ®) T3
y K8 [
@ S0 @ 206

77. Two Faraday of electricity is passed | 77. CuSO4%W1%|Wﬁ, <1 Tare forerd vanfed
through a solution of CuSO,. The mass of &1 T | Hee R Fafuq d@ 1 g=mE T
copper deposited at the cathode is : (Cu T FHIVGSH GTHH =63.5 amu)

(at. mass of Cu=63.5 amu)

1) 2g 1) 2g
2) 127 g ()i
@ 0Og B) Og
(4) 635¢g (4) 635¢g

78. The number of geometric isomers that can | 78. = ¥Hawi™ [Pt (Cl) (py) (NH;) (NH,OH)] *
exist for square planar [Pt (Cl) (py) (NH;) (py = pyridine) % SATHATT FaEAfa=l it
(NH5sOH)] " is (py = pyridine) : & T :

1 4 (1) 4
2) o (2) 6
G) 2 3 2
4) 3 4) 3
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79. In Carius method of estimation of | 79. TaISH & 3Tehed ®i wfker® fafy § 250 mg
halogens, 250 mg of an organic compound eI ANfTH 141 mg AgBr dl g1 A
gave 141 mg of AgBr. The percentage of H S 1 giaera €
bromine in the compound is : (THIveh §e7H7 Ag =108; Br=80)

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

(1) 48 (1) 48
(2) 60 (2) 60
3) 24 (3) 24
(4) 36 4) 36

80. The color of KMnQO, is due to : 80. KMnO, % T 1 HROLE
(1) L — M charge transfer transition (1) L — M STEE LM Gshol
(2) o — o transition (2) o — o HHHU
(3) M — L charge transfer transition (3) M IS STTes T ol
(4) d — d transition (4) #7d =d HeRHu

81. The synthesis of alkyl fluorides is best | 81. STchisel FARES o HYIWU & U Had
accomplished by : SEadH fafyg g
(1) Finkelstein reaction (1) Thehereers aafufshan
(2) Swarts reaction (2) @R Afafswa
(3) Free radical fluorination, (3)  H eIk TR
(4) Sandmeyer’s reaction : 4) Yrearr sAfufswman

82. 3 g of activated charcoal was added to | 82. Ush TI&h T 0.06N TfEfeH 3T & 50 mL
50 mL of acetic acid solution (0.06N) in a oo ® 3 g Hish{Id s SR fHeT T |
flask. After’an hour it was filtered and T B o Y¥aT SH SMT T IR =g &t
the strength of the filtrate was found to be geeral 0.042 N 98 75 | sTfeenfa wfafes
0.042 N. The amount of acetic acid 3T &l A (SFTS-ha & Jfd TH W)
adsorbed (per gram of charcoal) is : g
(1) 42 mg (1) 42 mg
(2) 54 mg (2) 54 mg
(3) 18 mg (3) 18 mg
(4) 36 mg (4) 36 mg
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83. The vapour pressure of acetone at 20°C is | 83. 20°C W Uf¥ ! a4 & 185 torr HESE!
185 torr. When 1.2 g of a non-volatile 20°C W, 1.2 g Aamqeital gaief &1 100 g
substance was dissolved in 100 g of acetone tfaem | Se T, 99 9T <« 183 torr B
at 20°C, its vapour pressure was 183 torr. T 39 ge1e 1 Ao’ 58 (g mol ~ 1 H)
The molar mass (g mol ~ 1) of the substance g
is:

(1) 128 (1) 128
(2) 488 (2) 488
(3) 32 (G2
(4) o4 (4) o4

84. Which among the following is the most | 84. TT=fafad § | A Faifte AfHTHaTd 7?2
reactive ?

1 L (1) ol

(2) ICl (2) =IC1
3 d, 3) Cl,
(4) Br, (4) Br,

85. The standard Gibbs energy change at | 85. 300 K T 3Af4fsaT 2A — B+ C &l 9F®

300 K for the reaction 24-Bi4 C is fes ST 2494.2 J 81 feuw 7w woa o
g 1
24942 ]. At a given time, the composition Atyfear  fasor &1 g32d [A]l= 5 ,
1 il
of the reaction mixttire is [A] = 5 [B]=2 [B]=2 R [C] = 3 71 srfufewen stofaa St
1
and [C]= 5 The reaction proceeds in ®: [R=8.314 J/K/mol, e=2.718]
the ¢ [R=8.314 ]/K/mol, e=2.718]
(1) forward direction because Q < K_ (1) = fozn | Fife Q < K.
(2) reverse direction because Q < K, (2) fawda fosn # ==ifw Q < K.
(3) forward direction because Q > K_ @) st feen 7 wifew Q > K.
(4) reverse direction because Q > K_ 4) fooda feeon 9 w=ifF Q > K .
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86. Assertion : Nitrogen and Oxygen are the

Reason :

1)

(2)

main components in the
atmosphere but these do not

react to form oxides of nitrogen.

The reaction between nitrogen
and oxygen requires high

temperature.

The assertion is incorrect, but the

reason is correct

Both the assertion and reason are

incorrect

Both assertion and reason are

86.

UK : TSI IR SRS ATATERT

& e § W I8 fohan wih
SIS o SATFEE Tl o1 |

eI AR AT & &9
sifufgan & fau S=1 a9 @&l
YT ¥ |

AR Ted © T4 T Hel |l

iR o deh <E1 TTed § |

1fyeRe. SR q S 9et § R 9%

correct, and the reason is the correct TR Hh e T HI ¢ |
explanation for the assertion
(4) Both assertion and reason are (4)( SMTRTT SR T SHI el & qq R
correct, but the reason is not the STTIHYT T Tl TI<IH0T Tal
correct explanation for the assertion
87. Which one has the highest boiling point? 4 87. fr=fafea § & waifus sauis fwaw €2
1 Kr (1) Kr
(2) Xe ()W Xe
(3) He (3) He
(4) Ne (4) Ne
88. Which polymeris used in the manufacture | 88. & sgcleh S STAN JcTd 3R yotret sAM H
of paints and lacquers ? RIS ?
(@) Polypropene (1) difayd=
(2) Poly vinyl chloride (2) difa afa wiEe
(3) Bakelite (3) ShaTEe
(4) Glyptal 4) e
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89.

90.

The following reaction is performed at
298 K.

2NO(g) + Oz (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'?)

12
(1) 86600 — In (1.6 X 10'“)
R (298)
(2)  0.5[2% 86,600 —R(298) In(1.6 X 1012)]
(3) R(298) In(1.6 x1012) — 86600

(4) 86600 +R(298) In(1.6 x 1012)

From the following statements regarding

H,0,, choose the incorrect statement :

(1) It has to be stored in plastic or wax

lined glass bottles in dark
(2) It has to be kept away from dust
(3) Itcan act only as an oxidizing agent

(4) It decomposes on exposure to light

-00o0-

89.

90.

frafafaa stfafsan = 298 K & fomar T

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

298 K T NO(g) & HJaT & AT o Holl
86.6 kJ/mol B1 298 K T NO,(g) FT A
T Sl 1§ ? (K, =1.6x1019)

In (1.6 x 10'?)

(1) 86600 —
R (298)

(2)  0.5[2% 86,600 —R(298)" In(1.6 x 1012)]

(3) R(298) In(1:6:x1012) — 86600
(4) 86600 +R(298) In(1.6 x1012)

H,0y Ha¥ H, frefafad el 4 § e

FHUR I

(1) 39 AR A1 HMSTE Hhid diqall | 3Tey
o Hufed fowan s €

(2) Y Yd ¥ R W =18y

(3) U HAA SFHRE §

(4) T H THeRT SUTS Bl &

-00o0-
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Read the following instructions carefully : ﬁrﬂ%’@aﬁé‘w & 17%'
1. The candidates should CflillAin the lgek(lluire(d garti)cularlrsl 1. qQenfaa} qﬁqﬁa‘[gﬁ'ﬂaﬂ IR I TT (98-1) CECIET
on the Test Booklet and Answer Sheet (Side-1) wit Fyao HTE T g
Blue/Black Ball Point Pen. #/ ﬁ?ﬁ & e
2. For writing/marking particulars on Side-2 of the 2. IWTF QE:ZWWW/WEF@?W &act
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. 7l T l‘ )
4. Out of the four options given for each question, only 4. WW%W@@WW'&@W@W
one option is the correct answer. T
5. For iaclhincogrect }:‘esponse, one—folgrkt)h g/4c)1 of th; ftotal 5. U TTed AT % T 39 UeA & fag fyifta fia, ot
marks allotted to the question would be deducted from 3 —37'2173\: 1 2 : G‘T@v
the total score. No deduction from the total score, ik F7 . ( /4) FHFAATH W fere !
however, will be made if no response is indicated for RIEER tF’[ ki WW T=h‘[ Ehﬁ'%ﬁ 3”3 ?ﬁ' fez %» al
an item in the Answer Sheet. B3l I H W R 3 Tal HIE HT@ |
e underllh crcumstogn for dncrepancy I o o 7 g < =T
Test Booklet Code and Answer Sheet Code), another set 1 9# 7 ( Ak TF I T %
will be provided. Tahd 4 fm 1 feeffa PUEISHT), TR T JRaehi
7. The candidates are not allowed to do any rough work ST TE Al G |
or writing wlc()rk on t}{)e /(\inswer S};leet. All calculgtigr}s/ 7. IR U9 W hHis @16 wE 71 fa@s &1 F™ w0 H
writing work are to be done in the space provided for S T o T forETE et
this purpose in the Test Booklet itself, marked ‘Space X T %l Rkl ) Sl B! E: :T{"T&ﬂ N
for Rough Work’. This space is given at the bottom of #H i S Sl foh ‘< hrel o fere Shre’ g ArwifeRd
each page and in one page (i.e. Page 39) at the end of ®, W& fRar S | TE SR Uk 8 W A i 3R 3R
the bookISg yf& % oid 7 TF Ty W (I 39) AR
8. On completion of the test, the candidates must hand for HE
over the Answer Sheet to the Invigilator on duty in the 8 WA T €1 R, q’ﬁwsﬁ ?H/ 3l BTe ¥ Eaf ST A
Room/Hall. However, the candidates are allowed. to ghel Triarh <1 fared 9iq <) “’ﬁwﬂ'f SR RD] Kl
take away this Test Booklet with them. e ‘ilﬁ?ﬁ'?l‘ T o ST ehd &1
9. Each candidate must show on demand his/het Admit | 9 i 5 T g wanelt feres 1 Wmmﬁ@ﬁl
Card to the Invigilator.
10. No candidate, without special permission of the 10 Sefler = ﬁﬁ% F 1  form e wtemeft
Superintendent or Invigilator, should leave his/her STOT T 7 BTE |
seat. : ‘ 11. T friemes i 379 SR 94 fou for val safeefa o
™ withat handing over thef® Mgver Sheet to thel|. S R TR TR el et T
Invigilator on duty and Sign'the Attendance Sheet s el 3 i 12[3[11? iﬁ%ﬁ&ﬂ e
again. Cases where a‘candidate has not signed the fer 1 =1 w1 ST W?{ﬁ SR T T o
Attendance Sheet second time will be deemed not to ST ST AR it § A/ S | udtermet 3rue A
have handed over the Anhswer Sheet and dealt with as ¥ {
ol o SIS ohT (9T Sufeerta o= o T WX
an unfair means case. The candidates are also required 4 £) ﬁ"{ ™
to put their lefthand THUMB impression in the space SR Ty,
provided.in the Attendance Sheet. 12. SRR/ BEaTfeTd Uiehelsh Ud HIeEe i, TSR 3l
12. Use of Electronic/Manual Calculator and any S8 foRdt SAaRieh STHT0T 1 JART Ffeld ¢ |
Electronic device lik bile phone, pager etc. is ——
ElecCiom evice Like mobile phone, pager (68|13 i oy aon 3 fe el ./ 35 o
13. The candidates are governed by all Rules and kSl . s . 3 . ET%FT ,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
means will be dealt with as per Rules and Regulations .
of the JAB,/ Board. 14.%!»‘&%4%1% H qdteT Ykt qem ST 9 1 RIS o 9
14. No part of the Test Booklet and Answer Sheet shall be 7T Sl
detached under any circumstances. 15. Uﬁ&ﬁ off grT u’&gn % e/ B W UAYT IS ok TATAT
15. Candidates are not allowed to carry any textual frdt oft U &7 g |, Era?[ U Tfearad,
ma;e.liial,hprinteld (t)ll: w.rit;en{ bits of p;;ﬂers, ptagf:ri HTTS & ufsar, Uew, wWargd w1 e oft www
mobile phone, electronic device or any other materia ¥ s R 5 3
except the Admit Card inside the examination = ;l.m [
room/ hall. I A M AT ITART BT i STTAC & &1
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