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Read the following instructions carefully before you begin to answer the questions. 

IMPORTANT INSTRUCTIONS 

1. This Booklet has a cover (this page) which should not be opened till the invigilator gives signal to open 
it at the commencement of the examination. As soon as the signal is received you should tear the right 
side of the booklet cover carefully to open the booklet. Then proceed to answer the questions. 

2. This Question Booklet contains 200 questions. Prior to attempting to answer the candidates are 
requested to check whether all the questions are there in series without any omission and ensure there 
are no blank pages in the question booklet. In case any defect in the Question Paper is noticed it shall 
be reported to the Invigilator within first 10 minutes. 

3. Answer all questions. All questions carry equal marks. 
4. You must write your Register Number in the space provided on the top right side of this page. Do not 

write anything else on the Question Booklet. 
5. An answer sheet will be supplied to you separately by the invigilator to mark the answers. 
6. You will also encode your Register Number, Subject Code, Question Booklet SL No. etc. with Blue or 

Black ink Ball point pen in the space provided on the side 2 of the Answer Sheet. If you do not encode 
properly or fail to encode the above information, action will be taken as per commission's notification. 

7. Each question comprises four responses (A), (B), (C) and (D). You are to select ONLY ONE correct 
response and mark in your Answer Sheet. In case you feel that there are more than one correct 
response, mark the response which you consider the best. In any case, choose ONLY ONE response for 
each question. Your total marks will depend on the number of correct responses marked by you in the 
Answer Sheet. 

8. In the Answer Sheet there are four circles @ , @ , © and@ against each question. To answer the 
questions you are to mark with Blue or Black ink Ball point pen ONLY ONE circle of your choice for 
each question. Select one response for each question in the Question Booklet and mark in the Answer 
Sheet. If you mark more than one answer for one question, the answer will be treated as wrong. e.g. If 
for any item,@ is the correct answer, you have to mark as follows : 

@ • @@ 
9. You should not remove or tear off any sheet from this Question Booklet. You are not allowed to take 

this Question Booklet and the Answer Sheet out of the Examination Hall during the examination. 
After the examination is concluded. you must hand over your Answer Sheet to the Invigilator. You are 
allowed to take the Question Booklet with you only after the Examination is over. 

10. The sheet before the last page of the Question Booklet can be used for Rough Work. 
11. Failure to comply with any of the above instructions will render you liable to such action or penalty as 

the Commission may decide at their discretion. 
12. In all matters and in cases of doubt, the English Version is final. 
13. Do not tick-mark or mark the answers in the Question booklet. 

SEE BACKSIDE OF THIS BOOKLET FOR TAMIL VERSION OF INSTRUCTIONS 

[Turn over 

www.upscstudymaterials.com

A-PDF Watermark DEMO: Purchase from www.A-PDF.com to remove the watermark

http://www.a-pdf.com/?wm-demo


SPA E 11 0R ROUGH \VORK • 

I 

1 
ACFCH 2 

www.upscstudymaterials.com



I 

1. e oo ml of a gas is collected at 7 40 m.m Hg pressure. What volume will it occupy at 
720 m.m Hg pressure? 

(A) 194.6 ml 

(C) 200.0 ml 

¢ 205.6ml 

(D) 203.4 ml 

7 40 m.m Hg &1@!i>~~~ru :urrm ~® Gl.HTll..J 200 ml .g;m&16TT6L! Q.g;rr~(j)lffiGTT~ . @/btD Q.Jrrll..j 

720 m.m Hg ~@!i>~!i;~ro Q.g;rr@~Lb .g;m~GTT6LI "1"mm? 

(A) 194.6 ml (B) 205.6 ml 

(C) 200.0 ml (D) 203.4 ml 

2. The temperature of a given mass of a gas was changed from 5°C to -5°C. If the pressure 
remain unchanged and the initial volume was 200 ml, what should be the final volume? 

(A) 200.0 ml 

CC) 207.5 ml 

(B) 210.3 ml 

.J.B'f' 192.8 ml 

~® ®!DluLElL.L ~Gr>!Dll..JIDGTT 6llrTl1..J, 5°C "1"~!D QQ.JuU~Q)Qlu9ru @®~~ -5°CBi® LDrTfD!!)t.b ~Q)L.t1JD~· 

@tsm @Q.JB;e; e;m&1w6l.J 200 ml "1"6llllru, LDrr!Drrfh &1@!i>1h~~ru &1fhm @!Pl~ .g;m~GTT6LI "1"~m? 

(A) 200.0 ml (B) 210.3 ml 

(C) 207.5 ml 

3. Which is wrongly matched? 

Value of gas constant (R) 

(A) 0.0821 

JBr' 82.3 

(C) 8.314 

(D) 82.l 

Q.JITll..j LOrr!!Sl'°1 (R)u9~ l.O~Ul...j 

(A) 0.0821 

(B) 82.3 · 

(C) 8.314 

(D) 82.1 

3 

(D) 192.8 ml 

Unit 

Litre-atm K-lmol-1 

Litre-mm Hg K-1mol-l 

Joule K-lmol-1 

ml-atm K-1mo1-1 

~Q)® 

'°1L...Lr'r-~L...LDrr~15hurr K-lGLDrrru-1 

'°1L...Lrr-uSl.L.O. Hg K-1GLOrrro-1 

~...,ro K-1G1Drrru-1 

uSl~-~L...LDrr~iSIUJr'r K-1GLDrrru-1 

ACFCH 
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4 \\'hat v lum ~ill be o up1 d by mpl of nd ,..00 m m H pressu4 if it 
volum at 2 and_ 750 m..m Hg p~ 

{' 62 ml B) 

(C) ml D) l 27 ml 

~® l1.f 27°Cru 750 mm Hg 500 ml Q!T mQ.j Ga;rr • @ QJ!Tll.f 77°Cru. 

700 m.m Hg c:!91@~$5~~ru Qe;rrm~LD e;ooc:!91mQ.j '"Qlm? 

(A) 625 ml (B) 225 ml 

(C) 725 m l (D) 1527 ml 

5. 0.2 g of a gas occupies a volume of 4 .0 dm3 at 37°C a nd 1 atm. What is its molecular 
weigh t? 

~~ 115.6 g mol 1 (B) 117.2 g mol-1 

(C) 138.1 g mol-1 (D) 124.2 g mol-1 

0.2 .$l1Jrrlb 6TQ>Lll...jGTrm ~® 6l.J rr14 37°C LD!i>fPJlb 1 6Uml LDaiGTLru ~Q9p;p;~~ru 44.0 dm3 e;m~61'1' Gll 

Qa;rr~@mm~. GTm!ru ~~m (y)Q)c$~!!)1 "1'Q>L ~mm? 

(A) 115.6 .$1 C:wrrru-1 (B) 117.2 .$1.C:1.0rrru-1 

(C) 138.1 .$1 C:wrrru· 1 (D) 124.2 .$1 C:1.0rrru-1 

6. A gas consists of 5 molecules with a velocity of 5 m/sec, 10 molecules with a velocity of 
4 m/sec and 8 molecules with a velocity of 4 m/sec. What is its RMS velocity? 

(A) 6.8 ms 1 (B) 17.9 ms-1 

(C) 2.05 ms-1 JP!) 4.23 ms- 1 

Vl® 61.Jrr146'6lru 5 eyiQ)c$8fl.!PJ8i"1r 5 i.5 6lS'lmrr~-1 GTQr!D ~Q'le:C:Q.Ja;~~W.J lb. 10 e!Pru.$&1.giJa;~ 4 i.5 6'6lmrr~-1 

"1'6BT!D ~Q)e:CQ.Je;p;~~t.O LDJDJPJLD 8 eyiru58fl.!PJ8i6il 4 ill 6'6lmrr~-1 "1'm!D ~Q'le:CQ.Ja;p;~~t.O @UJri.J.ilQTrrru, 
~p;Q-r RMS ~'8">e:C:QJ.,;Lb GTmm? 

(A) 6.8 i.O 6'6lmrrll\--1 (B) 17. 9 i.0 661mrrll\--1 

(C) 2.05 t.5 6'6lmrrll\--1 (D) 4.23 i.O G6)QTrrll\--1 

7. The RMS velocity of oxygen molecule at 25°C is 

(A) 964 ms-1 

~ 482ms-1 

(A) 964 ms ·l 
(C) 482 ms-1 

ACFCH 4 

(B) 324 ms-1 

(D) 648 ms-1 

(B) 324 ms-1 

(D) 648 ms-1 
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8. 9rhe root mean square velocity of C02 molecule at 827°C is 

(A) 88 ms-1 

(C) 66 ms-1 

(A) 88 ms-1 

(C) 66 ms-1 

(B) 11 ms-1 

.JJ?f)' 7 9 ms-1 

(B) 11 ms-1 

(D) 79 ms-1 

9. The number of atoms per unit cell in a fee, bee and simple cube are .. 
(A) 2, 1, 4 JfJj 4, 2, 1 

(C) 1, 2, 4 (D) 1, 4, 2 

QPffiUL( ~LOW 8>68T6~1J"LD, Gurr®ro mLDw e;Gm"6~1J"LD LD ii> git LO <OT ml lU ll08l6~'J ~ru® &1..L.-1q-ro ~Qr~ 

c:!9!~MG!flm <OT~~8;Q')a; QPGJ>!Daw 

(A) 2, 1, 4 (B) 4, 2, 1 

(C) 1, 2, 4 (D) l, 4, 2 

10. The radius ratio in an ionic crystal lies between 0. 732-1.000, the coordination number is 

(A) 4 .p5)' 8 

(C) 6 (D) 3 

~@I c:!9!W6bfl Ulq-ffi~~Q) ~I) 6lSJ£l~tb 0. 732 @~61> 1.000 61..l~IJ 61"6bfl6i>, ~~Qr ~QlEiWl"Qj <OTQuT- 6TQT68T? 

(A) 4 (B) 8 

(C) 6 (D) 3 

11. Among one has cubic crystal system, it is 

(A) CaC03 
(B) SiC 

.j/l')' CaF2 
(D) NaN03 

£wS;s;~L6l..IJD!D1ru 8)QT6~1J" ~Q'lLDu6U>u GuJi>n51®uu~ <OT~? 

(A) CaC03 (B) SiC 

(C) CaF2 (D) NaN03 

5 ACFCH 
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1 n two Po at that 1 a body onal gi 

0 5 2nm B 0.672 mn 
(' 0.47 m 

L.iq. QltDfe @v Po o::91 

(A) 0.532 nm (B) 0.672 nm 

(C) 0.336 nm (D 0.475 nm 

13. Stntcment I 

Statement II 

Amorphous obd do not ha\ harp meltmg point. 

Crystallin obll has d fimte geometrical shape. 

(A) Statement I is correct, but II 1s wrong 

(B) Statement II is correct, but I is wrung 

~ Both are correct 

(D) Both are wrong 

a =0336 

Qfl6&7 @mLQQJQf} 

Qa:rr!i>G!Drrur II uurB> QJtq.QJ@6fT61T ~L.uGurrQ?Qr@!D1ul5ll....L 6tJtq-QJa>1Du4 La>LUJ~. 

(A) Qa:rrd>QIDrrLIT I s:rfl. 4mrrru Gs:rrJi>QjDrrLrr II 1fi6UIJ)I 

(B) Ga:rr!DQ11>rrLir II s:rfl. ~mrrru Gs:rr!iJGfDrrLrr I ~ru~ 

(C) @11aiGr@tb a:nl 

(D) @11aiGl'@tb ~QJg» 

14. For face-centred cubic lattice the dioo :d.110 : din is 

.{A) a a a (B) a a 
2:2./2. :J3 a:.J2:J3 

(C) a a a (D) 
a a 

2= .J2 : 2J3 a: 2../2: J3 

(A) 
a a a (B) a a 
2= 2..f{ J3 . a:.J2:J3 

(C) a a a (D) 
a a 

2= .J2: 2J3 a: 2../2: .J3 
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15. Wfraction angle 28 equal to 16.8° for a crystal having inter planar distance in the crystal 

is 0.400 nm when second order diffraction was observed. The wavelength of X-ray is 

(sin 8.4° = 0.146) 

(A) 0.548 A (B) 0.458 A . 

F 0.584A (D) 0.854 A 

GlSlffill.by QJ6rlGTTQ.j8i Gs;rr6Wl"Lb ( 2()) 16.8° LDlD!l)ILD ~GTTriua;~8;.il~LG1LJ11JrrGM ~IJLD 0.400 nm Qs;rr6lilrr@ffi"1T 

utq..s;~~Q> .@IJOOLrrl.butq.. GT~Ql)"rrffilu4 .@s;~~~Lb X-s;~IT1m ~~ro.ffiml.b GTmm? (sin 8.4° = 0.146) 

(A) 0.548 A 

(C) 0.584 A 
(B) 0.458 A 

(D) 0.854 A 

16. Sodium metal crystallises in body centred cubic lattice with edge length (a) = 4.29 A. What 

is the radius of the sodium atom? 

(A) 5.26 A 

(C) 3.22 A 

(B) 3.12 A 

\kV) L86A 

4.29 A GTGirrJD GlSlffill.by .£ml.b Qs;rrQRn-L Qurr(!96i"r Q)l.DlLJ ffiGM8'~1Jtorrs; Gs:rrllj..lLJLD L~rorrs;Lb utq..s;torr.$lJD~ 

GT~ru ~~ru :;i_mro Gs:rrtq..11Jl.b ~~GlSlm ~IJ"Lb GTGirr"m? 

(A) 5.26A 

(C) 3.22 A 
(B) 3.12 A 

(D) 1.86 A 

17. One mole of an ideal gas at 25°C is allowed to expand reversibly at constant temperature 

.from a volume 8 litres to 16 litres. The work done by the gas is 

(A) -745.7 J ..)$)' -1717.5 J 
, 

(C) -410.5 J (D) -820.8 J 

~® GLDrrru.@rol....fi!lLJ QJrrll..j 25°Cru t.Em~m6'>L.Ou.SlQ>, (,@6riro11Jrrm QQJuu.ffilQ>ruu.Slru) s;m~m6l.J 8 rolL..uflru 

.@®.ffi@ 16 roiL..L®.$® Gl51ITIQJ6rlL.ilJD~· ~.lli~ 6lJITll..j Qs:u:..ill..jl.b aQJ~ru GT~GM? 

(A) -745.7 J 

(C) -410.5 J 

7 

(B) -1717.5 J 

(D) -820.8 J 
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19. 

> n t 
of l ., 

1 10 al 

0 

<!P ioCUJ 

(A) 0,-1410cals, l4l0cals 

(C) -1410 cals, 0, 0 

Which is wrongly matched'? 

Process 

(A) Isochoric process 

(B) Isobaric process 

(C) Isothermal expansion 
A 

_a)) Adiabatic process 

~~ e:rflUJrre; QurrQ!)P:,~GlS'lrumru? 

Ga:UJQ>QPmJD 

(A) 8iQT~QTQ.j lDITJDIT G8'UJQ}(!PQ>jD 

(B) ~@P>tfitb lDITJDIT Gs:UJQ}(!PQ>!D 

(C) GGl.JUU~Q)Q) lDIT!!)IT 66lrflQJITMLD 

(D) GGl.Juutb LDrr!Drr Ge:UJQ>(!PQ>lD 

-~ 

~ 

~ 

~ 

~ 

~ 

B) 1410cl 0-1410cl 

(D) 0 0 I JO c 

(B) -1410 cals, 0, -1410 cals 

(D) 0, 0, - 1410 cals 

Equation 

ti..E =qu 

tiE =q-pllv 

AE=O 

t:.E-q 

e:LDmurr@ 

6E=% 

t:.E q-pt:.v 

t:.E=O 

t:.E =q 

20. The peak of highest intensity in a mass spectrum is referred to as 

(A) isotopic peak (B) molecular peak 

~base peak (D) ionic peak 

~m!D j£l11QSIQ> ap;rrmgiitb ~~e;B= G6!D)~mm Q>s:me; '1"~? 

(A) 213C:6rrGLrruL5l.$ ms:mlr> (~) LDrrJi>!D)UJ ms:me; 

(B) ey>Q)~g)I 6')6Q)8) 

(C) ~lltuumL Ei1Hf6'l8i 

(D) ~UJQflB: ms:m8i 

ACFCH 8 
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21. d(!lH)) = !lC P is known as 
dT p 

(A) Nernst equation 

(B) Hess's law of constant heat summation 

./jl'f1 Kirchoffs equation 

(D) Arrhenius equation 

(
d(MI)) Ac . dT =u P 6Tmu~ 

p 

(A) G.mrrmGiuL. 6tnmurr@ 

(B) Q~GiuGnSlm QQJUULDrT!!)rT 8fl..LLQl 6LDmurr@ 

(C) ~fr.srruw B'LDmurr@. 

(D) ~fr~6llfltu6iu B'LDmurr@ 

22. The entropy change (llS) in the thermodynamic expansion of 2 moles of an ideal gas from a 

volume of 4 litres to a volume of 40 litres (at 303 K) is, 

(A) -38.29 J K-1 

(C) + 16.63 J K-1 

(B) -l?.63 J K-1 

JJd(' +38.29 J K-1 

303 K 6Tm!!) QQJuu,!£1Q>ruu51Qi, 2 atnrrro 8rrQ>LD QJrTll.jQJITQT~ 4 '15ll..Lfr 6Tm!J) e;m~ITT66lru @®Ji>~ 

40 '15ll..Lfr 6Tm!D e;m~m6BIJi>® 6BliflaJQ)L~!D~ 61"6Uflru ~8:Q5llJru@m!Du5lru 6rmL.afJ"rrt.Sl LOrrJi>wt.O ( !lS) 

6Tmm? 

(A) -38.29 J K-1 

(C) + 16.63 J K-1 

(B) -16.63 J K-1 

(D) +38.29 J K-1 

23. Four moles of an ideal gas expand isothermally from 2 litres to 20 litres at 27°C. The !lG of 

the gas is 

J4' -22.98 K.J 

(C) -9.98 K.J 

(B) +22. 98 K.J 

(D) +20.67 K.J 

4 alDrTWdiQr Qe;rr~L ~{!!) 8rrQ>LO QJrTll.j 27°C QQJuu,!£1mruu5lru, 2 Q$lL_uflru @(!!)Ji>~ 20 rolLLfr tOTm!!) 

e;m~w661Ji>® LOrT!!JIT QQJuUJBlQ)Q) 66lrflaJrr8>e;Lb ~Q)L~!D~· @Ji>fb Q6lUW(!:PQl!!)u5lm !lG LO~Ul..j 

(A) -22.98 K.J 

(C) -9.98 K.J 

9 

(B) +22. 98 K.J 

(D) +20.67 K.J 
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24 l r th fir t rd t reacb n th h If hil t1m i 14 
l 

cone n trat10n 1 r duced to ofilR l m trnl lue 1i:; 
8 

~ nd 

(B) 28 cond 

(C) (14 14) seconds 

(D) (l 4x14xl4) seconds 

nd Th tune reqmred . the 

~® <Y>IDQ) QJQ').S G'6looQTuS1at c!)lm17 rurrwe;rrrutb 14 eSlmrriq.s:;ro ~Li> GTGUflW ~QJ8;(f;if G6!Dl61.J i c!tbBi 

(§al JD lLf t.bC:u IT t;) C:Jf>IJtD Gr 00 601? 

(A) 42 E>1Sl611m1q a;ro 

(B) 28 6\Slmn i.q..e;ro 

(C) (14 x l'1) 6\Slarrn.q-a;m 

(0) (14 xl4 xl4) 6'61611Trrtq.s;m 

25. If initial concentration is doubled, the half-life period of a reaction is also doubled. The order 

of reaction is 

.J)rf" zero 

(C) second 

(B) first 

(D) third 

<:!ij,IJtD U Q s:JD) 61.j @® lD Lri.JffilT@)LD C:u IT ~I. c91 Q'll) <:!ij,ll.f L$1TQ>(!Pt0 @(!!)LD Lri.JB:irT@)tb 66) Q')QruS) m ~~601 
ruoos;uSlm LD~uLI GTm61JT? 

(A) ld>8:lUJtb (B) QPff>W 

(C) @17~Lrrtb (D) @mJDrrt.D 

26. The efficiency of a internal heat engine operating between 400 K and 300 K is, 

( :\) 1.0 (B) 0 . 75 

(C) 0.50 uef' 0.25 

400 K LD!iJ(pltb 300 K '1"QrJD c;1'a.1uu~Q')Q)e;~.9>® @Q>L<::UJ Ga:UJruu@tb ~® ~m-Gruuu GTifl 

@UJ,lli~IJ~~~ C:ruQ>Q) ~!D~Qi t0~uy 

(A) 1.0 (B) 0.75 

(C) 0.50 (D) 0.25 

ACF CH 10 
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27. . he following first order reaction is completed 90% in 1 hour at 45°C. 

2N20 5 -74N02 +02 the value of rate constant (in second-1) 

(A) 2. 7 x 1()-4 s-1 

(C) 2.3 x 10-4 s-1 

(A) 2. 7 x 10-4 s-1 

(C) 2.3 x 10-4 s-1 

(B) 3.8 x 10-2 s-1 

~ 6.4 x 1()-4 s-1 

(B) 3.8 x 10-2 s-1 

(D) 6.4 x lQ-4 s-1 

28. The decomposition of N 20 ; N 20-7 N 2 + 0 in the presence of Ar follows second order kinetics 

with, K =(5.0x1011 litre.mol-1s 1 )e 29000/T. The energy of activation of this reaction is 

(A) 34.8 K.J mol-1 ,JB)' 241.1 K.J mol-1 

(C) 390.0 K.J mol-1 (D) 57.42 K.J mol-1 

Ar QJIT~ ~~QS1Q), N20-7N2 +O ~6in.(D §lQ>~~Lb@IJ'~Lrrtb QJ6f>a; GlSlmQTuSl@, K = (5.0 x 1011 QSIL...Lr'r 

Gtnrrru-lQ))QTm'l. -1) e-29000/T . @6i..16lSlQ'lQTuSl6in .$lmrr~ Qa;rrm ~JiJJDQS16isT LD~Lill ~6isTQT? 

(A) 34.8 K.J mol-1 (B) 241.1 KJ mol-1 

(C) 390.0 K.J mol-1 (D) 57.42 KJ mol-1 

29. The first order rate constant for the hydrolysis of CH3Cl m H 20 has a value of 

3.32x10-10s-1 at 25°C and 3.3lx10-9s-1 at 40°C. The Ea value is 

JX)' 115 KJ mol-1 

(C) 50 K.J mol-1 

(B) 32 K.J mol-1 

(D) 28 K.J mol-1 

,£11rrJiJu®Lill c:&IQ)L~Lb CH3Cl 6in, QPP">ru QJQ)a; 6'151Q)QTuSl6in 6'151GID~GUa; tnrr!DlQSI 25°Cru 3.32 x 10-10 s-1 

~a;~Lb 40°Cru 3.31 x 10-9 s-1 ~a;~Lb@@Ji;p;rrQ) Ea6in tnfblull? 

(A) 115 KJ mol-1 (B) 32 K.J mol-1 

(C) 50 K.J mol-1 (D) 28 KJ mol-1 

11 ACFCH 
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0 Fr h fi J1 WI t10n H I ->2H1e 

T~ l 1 K 
T 

,.. 9 l 1 

667 1 5 l 1 

~ 1 Kcal mo] 1 (B) al mol 

(C) 17 K cnl mol • Q)) 36 }{ l mol 

H2+I2 2HJ arJJ> dilm UJD!DlUJ Lj'1laft 66) Li> (:~ fbf}U @ QT~ .:!91fbQi 6lrorr~ Qe;rrcir 

4!DJDe5lm w~u us; s;~8;8J@a; 

T, J{ _!.Kt 
T 

log K 

769 l.3 x 10-3 2.9 

667 1.5 x J0-3 1. 1 

(A) .i 1 4l.a;C:rurr0l C:LDrrro 1 (B) 50 .$1 s;.<:rurrnl C:LDrrro 1 

(C) } 7 6J . t!r.C:Q) mfl C lD IT Q.> I (D) 36 £ .a.C:Q)rrnl C::LDrrro 1 

31. A possible mechanism for the reaction 2H.2 + 2N0-> N 2 + 2H20 is gwcn by 

2NO ~ N 20 2 (1) 

N 20 2 · H 2 ->N20+H20 (2) 

N 20 +H 2 ->N2 +H 20 (3) 

If the second step is the rate determining step, the rate law of this reaction is 

(A) r = K[N0)2 [H2 ]1'2 .JB1' r K[N0)2 [H2 ] 

(C) r = K[NO] [H2 )
2 

(D) r - K[NO] [H2 ] 

2H2 + 2NO > N2 -i 2H20 ~mJD GlSlmmuSlQi-, 6l51mQT QJ~(!;POO!D £<:~ 151JlJuL....@mro~. 

2NO ~ N 20 2 (1) 

N 20 2 +H 2 ~N20•H20 (2) 

N 20+H2 -> N 2 +II20 (3) 

fi}l)oo @ll~LITLi> Utq.., 661mG!T C:61JBi$b6fl$5 JblrrEWruSlB;®Li> UllT ~Qfloo, .:!916iJ661Q)G!TuSlQi GlS)Q>Ql'(:QJa; S'LDQTUIT@ 
UJIT~? 

(A) r = K[NO ]2 [H2 ]1
12 

(C) r =K[NO] [H2 ]
2 

ACFCH 12 

(B) r=K[N0]2 [H2 ] 

(D) r K[NO] [H2 ] 
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32. Which one of the following does not belong to autocatalysis? 

(A) CH3COOC2H5 +H20~CH3COOH+C2H50H 

(B) 2KMn04 +5H2C2 0 4 +3H2S04 ~2MnS04 +K 2S0 4 +8H20+10C0
2 
i 

(C) 2AsH3 ~2As+3H2 t 

~ 4CHC13 +30 2 ~4COC12 +2H 20+2Cl2 t 

(A) CH3COOC2H 5 +H20~CH3COOH+C2H50H 

(B) 2KMn04 +5H 2C20 4 +3H2S0 4 ~2MnS04 +K2S04 +8H
2
0 +10C0

2 
i 

(C) 2AsH3 ~2As+3H2 t 

(D) 4CHC13 +302 ~4COC12 +2H20+2Cl
2 
i 

33. The enzyme which can catalyse the conversion of glucose into ethanol is 

(A) maltase 

(C) invertase 

(A) tnrrruGu;io 

(C) @QrQ!frGuiu 

(B) diastase 

~ zymase 

(B) Q>LUJWGu;iu 

(D) Q>~LDW 

34. In the synthesis of ammonia by Haber's process, the substance which acts as catalytic 
poison is 

ACFCH 
[Turn over 
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Th m f of th following thrr h a m c c ll 

I 7.n!Zn (lm //Cu2.(1 mVC u 

II ZnlZn (0.1 m )//Cu (I m)/Cu 

III. Zn/Zn (l m)//Cu2•(0.l m)/Cu 

are represented by E1'E2 and E3 • \\'luch of the following statemen t is true? 

(A) E1 >E2 >g3 

(C) E3 > E1 > E2 

I. Zn1Zn2•(1 m)//Cu2· (1m)/Cu 

II. Znfln 2•(0.1m)//Cu2"' (1m)/Cu 

III. Zn/Zn 2•(1 m)//Cu2· (0.l m)/Cu 

(B) E3 >E2 >E1 

Jiff E2 >E1 >Ea 

• 

@6U!i>!J5lm uSlm@lLI.$® 6'61m65W @m!DaUJ E, ,E2 LD!i>gi1t.b E3 gmJru. Al~B;s;~L6Uli>Wlw lffilUJrrro 6l9mL 

6T~? 

(A) E, > E2 >E3 

(C) E3 > E1 >E2 

36. The hydrogen 'electrode is dipped in a solution of pH = 3.0 at 25°C. The potential of 

hydrogen electrode would be 

(A) 0.177 V 

(C) O 087 V 

(A) 0.177 V 

(C) 0.087 V 

ACFCH 14 

"'8) --0.177 v 

(D) 0 .059 v 

(B) -0.177 v 
(D) 0.059 V 
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37. 9which one is an extensive property? 

(A) Surface tension 

(B) Viscosity 

~Enthalpy 
(D) Density 

(A) UIJUY @@GiSlQ/6 

(B) UIT@).ffil6l)Q) 

(C) "'"601' p.; rrru LS) 

(D) ~LrT~~ 

38. Calculate the equivalent conductance of NH40H at 20°C and infinite dilution. Given that 

A.a(NH4Cl)=l30ohm-1 cm2 eq-1 

A.a(oH-) = 174 ohm-1 cm 2 eq-1 

A.a(cr) = 66 ohm-1cm 2eq-1 

(A) 110 ohm-1 cm2 eq-1 

(B) 220 ohm-1 cm 2 eq-1 

s,e) 238 ohm - l cm 2 eq-1 

(D) 370 ohm-1 cm 2 eq 1 

C!Pttt-GiSl@rr ~rr~p.;ru .ffi16l)Q)u5lru (20°Cru) NH40H ~ 6t.0rrm c$L~~Pi ~JDm L.O~uy wrr~? 

A.a (NH4Cl) = 130 ohm-1 cm 2 eq-1 

A.a(oH-) = 174 ohm-1 cm2 eq-1 

A.a(c1-) = 66 ohm-1cm2eq-1 

(A) 110 ohm-1 cm 2 eq-1 

(B) 220 ohm-1 cm 2 eq-1 

(C) 238 ohm-1 cm 2 eq-1 

(D) 370 ohm -1 cm 2 eq-1 

15 ACFCH 
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J 1Jr I h 1 \\ pr d • (A (B) ;, A. ...t 

(D) 

(B) 

(D) A .ilg xA 

40. D bye-H uckel-On agar conductance equation for um-um 'a lent electro)yt in completely 
d1 ocrnted form 1s 

~,~ A.., = Aa - (A+ B Aa )fc 

(C) ,:\, =-ta -(A B J. ,,) c 

(B) ~ =J.a +(A+ ILta )*. 

(D) ,:\, = Aa +(A-+ B ) cA.a 

~!Dm!D-fj)WQl!D @mQ!frli)!D uSlQiu®Glfl (!P@Q'lLOUJrra; 81m~rumL~rolm, iq mu-~ti;s;w ~Qis:rrs;rr 6;Lfb~ 
/;l!D6isr s:LOQ!urr@ ~~? · 

(A) ~ =Aa - (A +B Aa )fc (B) A.., =Aa +(A + B Aa)* 

(C) Av=Aa-(A +B A0 )c (D) A.., A
0

+(A +B) d
0 

41. The ionization constant of acetic acid, if 1.32% of the acid are ionized in a 0.1 m solution is 

(A) 1. 7 4 x 10-1 J!5}' 1. 7 4 x l Q--0 

(C) 1. 7 4 x 1()-J (D) 1. 7 4 x 10-1 

0.1 m GeJ!5lQf Gs;rrmL, 1 32% ..!>fUJmlturr@)t.h 60p;@mm~61L.iq..B; ..!>!uSlQ)p;~m ..!>fUJmlturr® LDrr!61WluS1m 
LD/)uLl ~mm? 

(A) 1.74 x 10-1 (B) 1.74 x 10-s 

(C) 1. 7 1 x 1cri (D) 1. 7 4 x 10 1 

42. An acid solution has a m olarity of 0.005 M and pH of 5. What is the % ioniza tion of this 
acid? 

(A) 0.4 

(C) 0.6 
~r 0.2 

(D) 0.8 

~® c:!>!i..6lru{h~m Gs:.(5lQJ 0.005 M l.0£i>WJl.h ..!>!p;m pH l.O~UL.j 5 GTmlru, c:!>!p;6isr ..!>!UJmlUJrrp;ru ep;65~P>/;lm 
LO~u'-1 G;TmQT? 

(A) 0.4 (B) 0.2 

(C) 0.6 (D) 0.8 

ACFCH 16 
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43. • Molar ionic conductances of (A13+) = 189 S cm2 mol-1 and for (So!-) = 160 S cm2 mol-1. The 

molar conductance of Al2(S04) 3 is 

(A) 1047 S cm2 mol-1 

(C) 887 S cm2 mol-1 

(B) 698 S cm2 mol-1 

.JJlf5' 858 S cm2 mol-1 

Af 3+ Qr aLDrrQ>JTrT ~UJQ"fl B;L~~~ ~!Dm LD~ULj = 189 S cm2 mol-1 LD!i>{91W (SO!- )m aLDrrQ>ITrT ~UJQ"fl 
s;L~~~ ~!Dm LD~u4 = 160 S cm2 mol-1. 6TQ"fl6i> Al2(S04 ) 3 Qr GLDrrQ>rrrr s;L~~~ ~!Dm LD~u4 10Tm6GT? 

(A) 1047 S cm2 mol-1 

(C) 887 S cm2 mol-1 

(B) 698 S cm2 mol-1 

(D) 858 S cm2 mol-1 

44. At 298 K what is the single electrode potential of a half cell for zinc electrode dipping in a 
0.01 m ZnS04 solution (:s0 =0.763V) 

(A) -0.8221 V 

JfZ(" +0.8221 v 
(B) +O. 7038 V 

(D) -0. 7038 v 

V!® Zn t.61m6Umu 0.01 m ~!D®J6'>LUJ ZnS04 s;Q>r;6'15lru 298 Kru Q)QJ.$s;uu@aLDlUrrQTrrQ>. @fhm 

~Q>r;s;Q>t.61m ~@~~w '1"mQT? (E0 = o. 763V) 

(A) -0.8221 V 

(C) +0.8221 V 

45. Normal hydrogen electrode belongs to 

(B) +0. 7038 v 
(D) - 0. 7038 v 

J!'if' Gas electrode 

(C) Amalgam electrode 

(B) Metal-insoluble salt electrode 

(D) Metal-metal ion electrode 

a:rrp;rrr;61m" 6'>~L...r;~m uS)QrQJrruJ '1"6'>~/F e:rrr'r.!bp;~? 

(A) 6Urr14 t.61m6Urrl1J 

(C) urrp;r;e: s;Q)GflQJ uS)QrQJrTuJ 

(B) ~aQ)rrs;tb-s;mr;UJrrp; Lu4 uS1mQJrruJ 

(D) ~aQ)rrs;tb-SLaQ)rrs; ~UJQfl uS1m6UrrllJ 

46. Which metal has higher hydrogen over voltage value? 

(A) Palladium ~ Mercury 

(C) Gold (D) Copper 

~~a;LOrrQT Grl~L...r;~m u516'>a; t.61mQT@~p;w LD~ULJ6'>LUJ ~aQ)rrs;tb '1"~? 

(A) auruaQ)tq.UJW (B) GLDrT@)ITl 

(D) a;rruurr 

17 ACFCH 
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• 

47 Jn th 

{A) 

m n t1 p ctrum \\ h1 h n h h 

(A) {9J~T~Q) 

(C) q lD IT 

(H) 1' d10 wav 

D) mfraJ"('d 

(B) 

(D) 4 

48. Whnt will happen when molecules arc supplied with energy in UV r gion? 

(A) electronic transition only 

(B) vibrational transition only 

(C) rotational nnd vibrationnl transitions 

~ rotational, vibrational and electronic transitions 

@ruc!i;sngiia;61fl6J>LC:lU 4!DruII~rr a;~l]m~ ..!'ti>WID6J>Q>S Q6ij2JP,~mrrru GTQrm .{bla;~ib? 

(A) 6'J'Q)6.Ll]ITQT LDIT!i>!DLD LDL@ib 

(B) .&l~JTQ.j LDITW!DLD LDL..@ib 

(C) 6iW£bfil LDWIDILD &l~rTQ.j LDIT!i>!Dri.Ja;~ 

(D) 6iW£bfil, &l~irQ.j LD!f>n,Jlib GifQ)BiLl]IT~lU lDITlD!Dri.Ja;Q-r 

49. What is the value of wave number for a visible spectrum of wavelength 350-750 nm? 

(A) 20.600 cm-1 to 30,000 cm 1 

~ 28,600 cm-1 to 13,300 cm-1 

(C) 30,800 cm-1 to 40,600 cm-1 

(D) 26,800 cm-1 to 18,300 cm 1 

~® a;L..4rumrr@) ,ffillJ'G\Slm- c:91Q'lQ).£mib 350-750 nm 6Tm!J)rrro .&1p;m c:91Q>ru 61'~ Gifmoo? 

(A) 20,600 cm- 1 @®.ffi~ 30,000 cm- 1 QJQ>I] 

(B) 28,600 cm-1 @®sh~ 13,300 cm- 1 QJQ'll] 

(C) 30,800 cm-1 @®.ffi~ 40,600 cm 1 QJQ'll] 

(D) 26,800 cm- 1 @®.ffi~ 18,300 cm-1 rua>I] 

ACFCH 18 
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50. ~at is the value of wavelength for a microwave region 1 GHZ to 100 GHZ? 

~ 0.3 m to 3 mm (B) 3 mm to 3 m 

(C) 0.03 m to 0.3 mm (D) 3.3 mm to 0.33 m 

~® uSlmam)!ipi ~EilioTQR!T6rlrouSlm ~~r'rG6l.16WT 1 GHZ 61SlQ!>,!!i~ 100 GHZ GlJQ)IJ @®fe~rrQ> ~~m ~6r!ro.ffiro 
~Q>6rlro ~m~? 

(A) 0.3 m ~®.ID@ 3 mm 6l.16rl1J (B) 3 mm 61SlQ!>,!!i~ 3 m 6l.l6rllJ 

(C) 0.03 m ~®/!i§l 0.3 mm 6lJQ)fJ (D) 3.3 mm 61SlQ!>,!!i~ 0.33 m 6l.16rl1J 

""I 

51. Transitions taking place when a gas molecule experiences microwave energy? 

(A) pure vibrational ~pure rotational 

(C) pure electronic (D) both electronic and vibrational 

~® 6l.Jrrll.l ey:iQ)d;Bn{pl uSlma;rrp;~ jglblilrrQR!T6rlro ~lDJD6rlQ) Guwi.Daurr§J ~!Du@ti:>LDrr!f>JDri.la;Gi'r 

(A) ~~r'r6l.j l.OrTlDJDtD LDL@tD (B) BiW!Dfil LDrT!DJDLD LDL@tD 

52. Calculate the bond length of HCl if its rotational energy level spacing is 20.68 cm-1 

(A) 1.826 x 10-12 A (B) 1.862 x 10-12 A 
.ffe'J' 1.663 x 10-12 A (D) i. 768 x 10-12 A 

HCl C!;PQ).$Bfl.!Dlm 6iwJi>5l LDLLri.Ja;~8;.$1Q>LU.JrT~ ~~r'rQQJQior 20.68 cm-1 ~~Qi ~p)Qr t516r!QR!T 

ff,ro ;,Q>f[>ib B;QR!T .$.$1 (1) B;. 

(A) 1.826 x 10-12 A 
(C) 1.663 x 10-12 A 

(B) 1.862 x 10-12 A 
(D) i. 768 x 10-12 A 

53. A molecule whose vibration can cause a change in dipole moment becomes 

(A) Raman active ~ IR active 

(C) UV active 

(A) @1JrrLDm 

(C) 4!D~~rr 

19 

(D) Microwave active 

(B) ~B;8:5l6Uu4 

(D) @mQR!TQ>Q) 

ACFCH 
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51 Wh t l th numb r of v1br tion I m d for rbon cbo 1d 

(A) thr (B) five 

() four 

@(!;P GLD ~ 1£ UJIT ? 

(A) C!:P ~ (B) ~ 

(C) ~t£SlUJU> (D) ITQ'l@j 

55. Total number of vil>rat1onal modes for acetone 

(A) 22 

~ 24 

(A) 22 

(C) 24 

(B) 23 

(D) 25 

(B) 23 

(D) 25 

56. Finger print region in IR spectrum corresponds to 

(A) 1 OQ-667 cm-1 

(C) 1300-5000 cm- 1 

~ 667-1300 cm-1 

(D) 5000-8000 cm-1 

~a;66lQJuLl .ffilfl'°1EiT €Elf}"ru cflms;uu~6l..l u®~ GT/ii$D u®~uSlru ~roLDll..jlil? 

(A) lOD-667 cm-1 (B) 667-1300 cm-1 

(C) 1300- 5000 cm-1 (D) 5000-8000 cm-1 

57. Hydrogen bonding present in alcohols can be identified by the region in IR spectrum 

(A) 3300-3500 cm- 1 

(C) 3600-3650 cm 1 

(A) 3300-3500 cm-1 

(C) 3600-3650 cm-1 

ACFCH 20 

~r 3200-3600 cm-1 

(D) 3300-3650 cm 1 

(B) 3200-3600 cm-1 

(D) 3300-3650 cm-1 

• 
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58. . R absorption range of C-C bond in alkenes and alkynes respectively are 

Jit} 1620-1680 cm-1; 2100-2200 cm-1 

(B) 1630-1690 cm-1; 2210-2260 cm-1 

(C) 1690-1750 cm- 1; 2300-2800 cm-1 

(D) 2100-2200 cm-1; 1620-1680 cm-1 

~Q>8;£Q!a;Q-r LD!i>{!)!Li:> c::!91Q)8;Q>a;60,-a;Qf\Q! a;rrr'ruQ!- a;rrr'ruQ! t5looQiOn.Jt51Q! ~a;66l6\.J ULj JblJJrolQ! LO~ul_ja;m 

(!PQ>!DGUJ 

(A) 1620-1680 cm-I; 2100-2200 cm-1 

(B) 1630-1690 cm-1; 2210-2260 cm-1 . 
(C) 1690-1750 cm-1; 2300-2800 cm-1 

(D) 2100-2200 cm-1; 1620-1680 cm-1 

59. Arrange the following compounds in the decreasing order of UV absorption maxima 

1, 3-butadiene, anthracene and benzene 

(A) 1, 3-butadiene > anthracene > benzene 

~ anthracene > benzene > 1, 3-butadiene 

(C) benzene > anthracene > 1, 3-butadiene 

(D) 1, 3-butadiene > benzene > anthracene 

£~a;rr~Li:> as:rrLDri.Ja;"1f!Q! Ljf!)~p>rr '2-!Dll§a;Q)a;uSlQ!@!Dri.J@j GtllflQ'Js:uSJQ> 6\.llfloos:uu@~§J· 

1, 3-t.Sl~L...LrrQ'JLtDQr, ~p;JJ8Qr LO!i>gltt.b QuQ!RQr 

(A) 1, 3-tSl~L...LrrQ'JLLDQr > ~,r:i>~JJRQr > Gu Q!8Q! 

(B) ~~JJRQr > GuroRQr > 1, 3-t.Sl~L...LrrQ'JLtDro 

(C) QuQ!RQr > ~)i>~JJfiQ! > 1, 3-tSl~LLITQ'JLtDQr 

(D) 1, 3-t.Sl~LLITQ)LlDQr > QuQ!RQr > ~p>l)8m 

60. Change in polarisability of vibrational mode for a molecule will lead to 

(A) Mass spectrum 

(C) UV spectrum 

~ Raman spectrum 

(D) IR spectrum 

~® C!:PQ)B;an!DlQ! ~~r'r611 (!PQl6lTGtm8;® ~!Da6lrrr@ LDrr!i>!DLi:> ~Q>LlLjLi:>Gurr~ (;)'"ii>u@Li:> .@1Jru 

(A) .ffi16'>!D Jb)JJru (B) @1JrrLDQ! .ffi11Jru 

(C) Ll!D~~rr .@'lru (D) ~a;66l6l.Jul.l Jb)JJru 
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6 1 \\h n n mt n b m ofhght 1 pn d thr u h n liquid or the light i catterew hose 
hm · ronespondm g to the me :frequency gr enter fr qu ncy or le er frequcnc\ 

r l tnrcly r 

~ anti t-0k nd tok lm s 

(B) Anti toke, Ra:> I 1gh nnd stoke hncs 

(C) Stoke ]mes, Rayleigh and a nt1stoke lme 

(D) Stoke ]mes, nntlstokcs and Rayleigh Imes 

5>® ~IJGULD (~) rurrll.jm1QI QJ~UJ l)JD@ll@l y;>rolc$S;JDmJD urrli.Juq,L.b Gurr~ 6l~JDrumLll.jtb ~mlu516irr 5>~~. 
~~8j w!bt91L.b (§6111D.(bPJ &ip;iri'Gru~ Qe:;rr<iorL runla;ro <Y>"'JDGUJ 

(A) @11rrGru QJRls;cir, c;rdilrr coiuC:L.rr.Sw w!bwiLh coiuC:LrrBiw QJnla;ro 
(B) 6r~rT coiuCLrr6>Giu QJnla;ro. @11rraru rufils;ro tnfi>g)!tb wG1-rrSiw QJrf\a;cir 

(C) wC:Lrr8;w QJrrle;ro, @rrrrC:ru Q.lffle;m LDtDWI LD 6T~rT wG1-rr.$w Q.Jif)e;m 

(D) GiuC:urBiw ru fila;ro, 'ir~ir coiuGL.rrB>w ru rfls;m LDJDgl! LD @rrrrC:ru Q.J file;ro 

62. 'Mut ual exclusion rule ' is only applicable for molecules with 

(A) plane of symmetry JB1 centre of symmetry 

(C) axis of symmetry (D) inversion axis of symmetry 

(A) 6irmLD~ ~~mb (B) 6irQ>lD Q>LOUJtb 

(C) 6irmlD ~6e; (D) 6ITQ>LO ~~ITLOrTg)l ~66i 

63. Which among the following are NMR active? 

l H 2n 12 c 16 0 13 c 23 Na 
, , 1 1 , 

(A) 

(C) 

(A) 

(C) 

ACFCH 

1H 2n i2c isc , , . 

.JB1 
(D) 

22 

(B) 

(D) 

1 H 2 D ts C 23 Na 
I I 1 

www.upscstudymaterials.com



64 What is the multiplicity of the CH2 hydrogens in methoxy ethane? 

(A) doublet (B) singlet 

~ quartet (D) triplet 

t.O!ii~rr 8;~ r:r:~a~6UT16isr Gh.ott~Q)6isr LI al)rrLUT6isr a;61flm 6~UF~e;a;61flm ~6lior6lSilfl8;~a; 

(A) @IJLmL (B) ~!Dmw 

65. Calculate the magnetic flux density required to give a precessional frequency of 9500 MHZ 
for a free electron 

(A) 0.3290 r ,UJf" 0.3390 r (C) 0.3590 r (D) 0.3480 r 

~® ~6UT1 ~ru.SLl)rr6UT1m t.DL..51 <:!9l~irQ6l.J~ 9500 MHZ ~e; LDrTrD!J)J6l..l!f>fD@itb a!f>m6l.IUJITG!T <:!9l~m a;rrJ]~ 
~LrTmQJ8; e;GWT8;.$l@e;. 

(A) 0.3290r (B) 0.3390 r (C) 0.3590 r (D) 0.3480 r 

66. ESR spectrum of atomic hydrogen consists of 

~ two lines (B) three lines 

(C) one line (D) four lines 

~~LIJB66ilfl6isr ~Ql8>Ll)rTm a;rrJ]~ :12....Lafl~8'6l.j ,ffil1J6l516i> 6JfDU@t.b 6l.JIT1e>61fl6isr ~~~8;me; 

(A) @1J~@ 6l.JIT1e>m (B) (Yl6i!TWJ 6l.JIT18im 

(C) ~® 6l..lrTl (D) .ffirTGisr@i Gl..Jrfle>m 

67. Which of the following have equivalent protons? n-propyl chloride, isopropyl chloride ethyl 
chloride, t-butyl chloride? 

(A) n-propyl chloride and isopropyl chloride 

(B) ethyl chloride and n-propyl chloride 

~ isopropyl chloride and t-butyl chloride 

(D) t-butyl chloride and ethyl chloride 

L5l 6isr6l.I Q!)Gl..J Gn6l.I rD !Dl ru ~61.J rD !Dl ru 8'LD LD rr m LI alJrrLLrr 6isr .sro f2.... GTT61l m 7 n -LI a IJITLI ~ u 6i> @i C61lrr ro IJ@, 
rea8'rrL1a1Jrru~~6i> @ia61Trr~fl@, ~~~ru @5a61Trrm1J@, &6iSlmGnw i5l!iJL.mLru @ia61Trrm1J@ 

(A) n-L1a1Jrrumu6i> @ia61Trrm1J@ t.Dfi>!PJt.b ffiCa=rrLla1Jrrumu6i> @5C61Trrmfl@ 

(B) ~~~6i> @ia61Trrmfl@ LD!f>WJt.b n-L1a1Jrrurouru @ia61Trrm1J@ 

(C) maa:rrLlalJrrUmuru @iarorrml)@ LDfi>!J)lt.b (yl6iSlmGnUJ i5l~LroLru @iaQTfT~IJ@ 

(D) (Yl6iSlmGnw L5l!iJL.mLru @ia61Trrm1J@ LDfD!l)lt.b ~p;~Gi> @5amrrm1J@ 
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68 h:>dr n \\ Jll ur f ith t dO\.., nfi ld? • (A) benz n Oli 
(C 

!D e;rrfr>fb 

(A) GuQ:6ai (B) QT 

(C) Eil>LQlD~Q) FFfbrT (D) u rrrnorr ~Q'l @ 

69. Ion formed by removing one electron by pas mg electron beam from the parent molecule 
and its mass corresponds to molecular mass is 

J,A)~ molecular ion (B) cation 

(C) anion (D) free radical 

fbrTIU ~Q)8xr.tWJar QJ~CUJ GiTQ).$L1JrTOO s;!DQ'lf!)QllU.9: Gs:wip;I) ~a'l ~® '1"Ql.iLl]rTQ)QT ,(t.i&lQTrrQ) ~rrar~Li:> 

C!:JHiU8>6A.~ GiTQ'lLGlUrrP>fb &ilUQfl '1"~? 

(A) ~Q)~~ &ilUQfl (B) 

(C) GiT~ir &iUJQfl (D) 

70. 'Milk' is an example of 

(A) sol (J3J emulsion 

(C) gel (D) suspension 

'urrru' &@mQTQJJi>tDlQ> GirfbtD® ~fbrrrr~Li:>? 

(A) l)u8il.w (B) urr@LDLO 

(C) s;Qfl (D) Gp;rrffi.is;ru 

71. As2S3 prepared by passing H2S gas through a cold solution of As20 3 is an example of 

Jfo.} reduction (B) oxidation 

(C) hydrolysis (D) double decomposition 

H2S QJrTll..jQlQJ As20 3 l)L Bfl..WLDp;l)ar QJ~lUrrs; Gs:wip;~ Qu!DLiu@Li:> As2S3 l)L8iBi1.W '1"fbfb ~mQT.$® 

GiT@p;~.$s;rrL..@ 

(A) ~@B;s;Li:> (B) 4.$<>nSl~CQT!i>!DLi:> 

(C) ~IJrr!i>u®p;fbru (D) @IJLQ'JL.9: blQ'l$[iQj 
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72 . • Purification of colloids by electrodialysis is not effective for remoVing 

(A) Sodium chloride & MgCh 

J9f Sugar & U1·ea 

(A) Cs=rrurwl.b (§CmrrQ'>IJ@ & MgCh 

(C) s=r'r.$a;Q>IJ & ~rrhurr 

(B) KCl & Ca(OH)2 

(D) Fe(OH)3 & AgCl 

(B) KCl & Ca(OH)2 

(D) Fe(OH)3 & AgCl 

73. Which of the following statements are correct? 

1. On the application of an electric field, the particles of a lyophobic sol may move in 
either direction or not move at all. 

2. Surface tension of lyophobic sols is similar to that of the dispersion medium. 

3. Electro osmosis is the movement of particles of dispersion medium under an electric 
field. 

(A) 1, 2 and 3 

JPf' 2 and 3 

i.51mru@Lb &.!f>WJa;~m s=rflwrrmQ'lru GTQ'lru? 

(B) 1and3 

(D) 1and2 

1. uSlmL..jQ>~m @mQftQ'loouSlru .$Q'll)UUITm 61SJQ).$(§Lb ~L 8iLWLDri.Ja;6Tr .@®~ma:a;ffil@)JLD J!i.$(!!jLD 

(~) ,(DBilJIT~ . 

2. BiQ'll)UUITm 61Slru.$®Lb Bfl.WLDffila;6ITlm Ul]UL..j .©@G&Q'l6 i.51rflma; ~La;~fblm wfb!ut9Ji>® ~~~rr!i> 

Curr60l@.$(§Lb. 

3. uSlmmrr!f> a:Q.i~@ LIIJ64~ru Grmu~ i.SlrflQ)s; lli!IL.$~~m ~s;ms;m t.6lm4ru~~ru J!i.S®QJ~rr<§Lb. 

(A) 1, 2 LDW!))ILD 3 

(C) 2 LDJD!))ILD 3 

(B) 1 LDJDt!JILD 3 

(D) 1 LD!f>t!Jf LD 2 

74. Clay and Haemoglobin are the examples of which of the following types of colloids? 

(A) positive and negatively charged 

(C) positively charged 

(A) CJDrT8fQ)LD LD!f>!J)!Lb GT~rT<'JTQ}lD 

(C) Cp>rr8'Q>LD 

25 

(B) negatively charged 

@) negative and positively charged 

(B) GT~rT<'JTQ>lD 

(D) GT~fr<'JTQ}lD LDWWf LD GJI>rTBiQ'llD 
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75 d hul rul nt fir A S nd Fe(OH. ol 

resp cti\ 

( ) Ni ( ') Al S04 (D) N S04 

76. The cleansing acbon of soap is due to 

(A) hydrolysis of alt pre ent in soap 

" B)" cmul 1fication properties of onp 

(C) ionisation of salt present in oap 

(D) higher molecular mass of soap 

Ce1TutSlar f9!1tUQ)LDUJrr6i~ ~Weit GTaru~ GT~mrrru ~!iJu@SJJD~? 

(A) <:ern.:.it51ru '2.QTQT ILULJ&"1flm .£1JrrJi>u@ut51Qlrrru 

{B) Gen ut51~r UITWLDLDIT.$@"> u~ya;Qflmrrru 

(C) <:a:rrut51ru 11..rom SLuya;'1flm ~UJQfJUJrr.$~~mrrru 

(D) a.mut51Qi LUJrT {Y)Q>8>8'1.1!)J )blwl!Ju5lEillrnru 

77. The adsorption of hydrogen on charcoal is 

J.A1"' physical adsorption 

(C) sorption 

(B) chemisorptlon 

(D) desorption 

s;rus;rftu5lar <:LDru w~L.f]~Qr Qlrru..i uf]uLJ a;QJrrQJ~JD® 12....~rrf]QR!n.n 

(A) @UJ!i:>t51UJw uf]uLJ a;QJrr6fil (B) aQJ~ s;QJrra:51 

78. Langmuir adsorption isotherms did not make the assumption(s) 

(A) the layer of the gas adsorbed on the sol.td surface is one molecule thick 

(B) the adsorbed layer is uniform 

(C) there is no attraction between the adjacent molecules 

JPf the attraction between the adsorbent molecule is extremely layer 

Qlrrri.J&fr u1Ju48> s;QJrr QQJuu QJW!]Gs;rr@a;~ £wa;rr~i.b GTjfip; JbluJ.btDwms;mm ~li>u@~~61S'lrumQl? 

(A) ~L Uf]utSlm <:LOru S)QJl]UU@i.b Qlrr1466lar ~lltlDQr ij)® (!P'1>8>&1.t91 ~m"QlrT@)ili 

(B) UIJLILJ s;QJfrJi>p; <:!9l@8;a;rrm~ 617rrmp;rr@i.b 

(C) <:!9l@~~@$&~~ro.95&1.gi1s;~S;£mLC:UJ GTQi66ltD s;Q.Jrr6fil 61S'lme: .$1ooLUJrr~ 

(D) Ul]~Lj <'bQJrT.ffitzi n=fr.9;.$1 ey>Q>.$&1.!!)Js;mlmLC:UJUJrTQT a;Q.Jrr6§16l51Ql6 t.6ls;~L.b ~~s;LDITQT~ 
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7!9 Which of the following steps occur in heterogeneous catalysis at a solid/gas surface? 

(i) reactant molecules react on the surface 

(ii) reactant molecules are adsorbed 

(iii) reactant molecules collide in the gas phase 

(iv) reactant molecules diffuse along the surface 

.J!C} (i), (ii) & (iv) 

(C) (ii), (iii) & (iv) 

(B) (i) & (ii) 

(D) (ii) & (iii) 

uruuiir~~rrQT 6l516'D'>m6.il)~ r:r@u@tb v:i® ~1L/6l.Jrrll..j ul)ut.Slro .$~6.irr@tb ~~~ uiir6.im ,1DmL<;;!uwt.0? 

(i) 6\S}QJQTU@eyiro8;&©J6.im Ul)Ut.Sl~ <!LDru 6\SlmQTLj1fl$l!l>§J 

(ii) 6\SlQJmu@ eyiQ)8;&roi6.im Uf!ULJ 6.i6l.Jf!uu@$l~!l>m 

(iii) 6\SlQJmu@ eyiQ)S;&WJl?m 6llrrll..I ~Ls;~~ru <!LDrr~$l~wm 

(iv) 6\Slmmu@ eyiQ)8;Bfl.©J6.im ul)ut.Sl6'0T <!LDru 6\Slf!Gl.1$16'0T!!>QT 

(A) (i), (ii) LD!f>!l)Jtb (iv) 

(C) (ii), (iii) LD!f>rottb (iv) 

80. Surface tension is an example for 

(A) additive property 

JfZ) additive and constitutive property 

Ul)UL.j@@6lS'lms= ~~LI~ 

(A) <!s:irmLDu U6iiorl.j 

(C) <!s=rrQJLD LD!f>rottb <:!9lmLDULJs=rrir u6iioTLJ 

(B) (i) LD!f>ID!tD (ii) 

(D) (ii) LD!f>!l)Jtb (iii) 

(B) constitutive property 

(D) colligative property 

(B) <:!916'D'>LDUL.j61Tfr UQarl.j 

(D) G~rra>s;s:rrir u6iiory 

81. The molar volume of a liquid at a temperature where its surface tension is unity is called 

(A) molar surface tension 

(C) molar viscosity 

JIJf' parachor 

(D) rheochor 

~® ®!Dlut.Sll....L Qruuu.@6W>Qlu5lru ~® ~fl6l.J~~~ Uf!LILJ @@6l51Qls= ~~!Drr®tb Gurr~ <:!91~~ <!LDrrQ>rrrr 

LI®LD~ ~ai6llrr!PJ ~mw8;6.iuu@.$l!!>§J? 

(A) <!LDrrrorrir Lil)ULJ @@6\SlQle: 

(C) <!LDrrrorrir UIT@)~Q)Q) 
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(B) U ITl)IT 6ifTfr 

(D) rfl<!UJrr6.irri'r 
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r £ r n 1 i 

(A) 92 30 C) 9 

83. Surface ten ion of n-hcxan Jf the parnchors of ethane and n-propane nre 110.5 and 150.8 
respectively (den ity of n-hcxanc at 25 1 0.6874 g/cm ) 
~ ..JA' 22 25 d) ne cm 1 (B) 22.52 dyne cm 1 

(C) 2 250 dyn cm 1 (D) 2.520 dyne cm 1 

f'Fp;(:pi~ lDW!!)ltD n-L1C1J1TUC:u~m UITl]IT8is;irs;m (!l>al.!DCUJ 110.5 LDWJJ,)ltD 150.8 Grcir!DIT<i> n-Q 8iC6aflm 

u11u1.4 .@~6l51m6 UJrr~? (n-Q~.SC:eaflm c:&1Lrrp;~ 0.6874 g/cms25°C) 

(A) 22.25 dyne cm-1 (B) 22.52 dyne cm-1 

(C) 2.250 dyne cm 1 (D) 2.520 dyne cm-1 

84. What is the percentage iomc character of HBr if its measured dipole moment is 0. 79 D and 
the bond distance is 1.41 A? 
(A) 10% (B) 11% ~ 12% (D) 13% 

HBrm .@®QPQ)QT ~®Lil.I ~!Dm C6rrfDQl6BT LO~uLI 0. 79 D LD!i>gi1tb i51Q)~ .£mtb 1 .41 A G;TQr!J)rrro ~lf>m 
~UJ~Pi~!DQr 6fDG51f> LD~UL.j WIT~? 
(A) 10% (B) 11% (C) 12% (D) 13% 

85. Which of the following statements are correct in terms of increasing order of dipole 
moments? 

(1) water > methane > ammonia 

(u) water > carbonctioxide > ammonia 

(iii) water> ammonia > methane 

(iv) 

(A) 

water> ammonia> carbondioxide 

(i) & (ii) (B) (ii) & (iii) (C) (i) & (iv) ~ (m) & (iv) 

Cs:irLOri.Js;mlm@®0Jl6f>6BT ~®LILI ~!Dm 'J"l))IQJITIQHfuSlQ> £~s;rr~tb '1"fr>fD &1.JDl))lt$6i'r 11if1UJrr6BTQlQJ? 

(i) .£ir > w~Ctvm > c:&1CwrrQflUJrr 

(ii) .£ir > t$1TrTUQrQ)LUJIT8iQlc!f@ > ~CLOrrQflU.Jrr 

"(iii) .£ir > ~CtnrrQflU.Jrr > wp;CfDm 
(iv) 

(A) 

ACFCH 

(i) LOWglltD (ii) {B) (ii) LDJDJ;OILD (iii) 

28 

(C) (i) LO!i>JJ,)ltb (iv) (D) (iii) LOJDjpltD (iv) 
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86. What is the dipole moment of HCl if its bond distance is 1.41 A? 
(A) 6.65 D (B) 6.68 D JP{ 6.77 D (D) 6.89 D 

HClm t5)Q>~ .m~i.0 1.41 A ~~ru <:!9lf!im @®@Q)QT ~®Lil.I ~!Dm LD~uy UJrr~? 
(A) 6.65 D (B) 6.68 D (C) 6.77 D (D) 6.89 D 

87. Dipole moments of dichlorobenzene isomers in the order of increasing values are 

J4' ortho > meta > para (B) ortho > para > meta 

(C) para > meta > ortho (D) meta > para > ortho 

(A) ~ir~C~rr > GLOL.Lrr > urr!Jrr 

(C) urr!Jrr > GLOL.Lrr > ~ir~Cf!irr 

(B) ~ir~C~rr > urr!Jrr > GLOL.Lrr 

(D) GLOL.Lrr > urrgrr > ·=~i/r~C~rr 

88. The substances which retain their magnetic field when removed from the magnetic field are 
called as 

(A) paramagnetic 

(C) ferrimagnetic 

(A) urrgrr a;rr[b~ ~mQ">LDll..jQ>LUJQT 

(C) GurrITI a;rr,[bfb !DmQlLDlLJQ)LUJffi 

89. Iron, cobalt and nickel are examples of 

(A) 

(B) 

~ 
(D) 

diamagnetic substances 

paramagnetic substances 

ferro magnetic substances 

Anti-ferro magnetic substances 

(B) diamagnetic 

~ ferromagnetic 

(B) LUJIT a;rr,[b~ ~mQ>LOll..jQ>LlUQT 

(D) Qui'rC!Jrr a;rr,[b~ ~ma>LDlJ..IQ>LUJQT 

@@t.Oy, Ca;rrurrruL. LD!f>!PJt.O ,ffilS;a;ru ~muQT ~~ii:>® ~@~§JS;a;rrL.@a;bi\? 

(A) LUJIT e;rr[b~ ~ma>LOll..jQJLUJ~ 

(B) UrTIJrT 6irTJbff> ff>mQ>LOll..jQ>LlU~ 

(C) QuirCl)"rr a;rr[bff> ~mGW>LDll..jQ">LUJ~ 

(D) ~~rr GurrCgrr a;rr,b~ ~ma>LDll..ja>LUJ§J 
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91. The structure and magnetism of K2 [NiC14 ] is 

JI'..('' tetrahedral, paramagnetic 

(B) square planar, diamagnetic 

(C) square planar, paramagnetic 

(D) tetrahedral, diamagnetic 

K 2 [Ni Cl. ] GM c!!>fQllDULj LDrD@LD 8'.rTJb~ ~GMQ>LD 6TGMU~ 

(A) p;rrEiMQ;P.$1. urrgrre;rrfr>~ p;m6'>LD 

(B) ~gp;mib, LILJrTBirr.ffip; ~GMQ>LD 

(C) 6'~1}"~Q'Tib, UITflrT8irTfh~ ~GMQ>LD 

(D) ,(DrTEiMQ;P.$1. LILJIT8ilTJb~ $5GM6'>LD 

92. Mathematical expression of Bohr magneton and its value are 

(A) 

(C) 

(A) 

(C) 

ACFCH 

µ 8 = - µ, ILi; 9.274 x10 29 J /r 
Ii 

µ 8 
4 me ; 9.662 x10 31 J/r 
eh 

µ 8 = - µ,ILl;9 .274 xl0 29 J/r 
Ii 

µ 8 = 4 me; 9.662 xl0 31 J/r 
eh 

30 

(D) 

(B) 

(D) 

µ 8 _ __!!!_; 9.274xl0 24 J/r 
2me 

µ
8 

= Bme; 9.77 xlO 37 J/r 
lie 

µ 8 =~; 9.274 x10 24 J/r 
2me 

- Bme. 9 77 10 37 Jf µ 8 ---, • x r 
tie 
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93. • Consider the following statements with reference to the classification of elements. 

In the modern periodic table 

(i) elements are arranged in the order of their atomic weights 

(ii) elements are arranged in the order of their atomic numbers 

(iii) elements are arranged in the order of their atomic volumes 

Which of the statements given above is/are correct? 

(A) (i}, (ii) and (iii) only 

(C) (ii) and (iii) only 

(B) (i) and (ii) only 

~ (ii) only 

~~fh.orliJ.sGnGIT 6l..JQ).SUU{5'~§J~6i.l @>n5l~~ £w.$.s~L 61.m.$.$1UJrliJ.Sb6lGIT8> $6l..J~. 

l.DITLrT~ ~~L.DrliJ.sGlflEi!r ~LL6l..J6W>~u51Q) 

(i) ~~LOr&.!s;m ~b6>6l..J.SG!flm ~® IOTQlLB;Q)GfTLJ G1.1rrw~~ 6Llrfl6W>5U u@P>~UULlit(!98>£lmwm 

(ii) ~~LOrlil8im ~b6)6l..Js;Glflm ~@)I ror~s;Q)QTU GurrwP>~ 6LIITlb6>6U u®P>~UULlit®8;.$lm!!)Gm" 

(iii) ~~L.Drlils;m ~Q>6l..Js;Glflm ~w U(!!)LOm.SbW>QT GurrwP>~ 6Llfilb6>5U u@~~UULlit®8;.$lmJD6i!T 

a LO wen.n5l UJ 6l..J !i>n5l Q) 6T ~ / IOTQ)6l.J qrfl UJ rr6lll6W>6U? 

(A) (i), (ii) LO!DWJLil (iii) 

(C) (ii) LOW)J)ILD (iii) 

94. Find the set contains alkali metals only? 

(i) Li, Na, K 

(ii) Be, Al, Si 

(iii) B,F,Ar 

(A) (i) and (ii) only 

(C) (ii) and (iii) only 

(i) Li, Na, K 

(ii) Be, Al, Si 

(iii) B,F,Ar 

(A) (i) LDW)J)I tD (ii) 

(C) (ii) LOW.(l)ILD (iii) 

31 

(B) (i) L.DlDIDJLD (ii) 

(D) (ii) L.Dl....@Lil 

(B) (i) and (iii) only 

~ (i)only 

(B) (i) LO!DWJLil (iii) 

(D) (i) L.Dl....@Lil 
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9\.> h fi ll 11 • L rth m t I 

2 

A 
(d) 0 4 Cm Ill t 1 

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

JA1' 3 1 4 2 
(B) 3 4 2 1 
(C) 3 1 2 4 

(D) 3 2 4 1 

L5larru®ruQTruriJ6G>1DW Qurr~~ £C:w Qe;rr@.$.$uuL@mro G$f.irr@iut5lrol®.ffi~ 11..r&i8iro 661QJLQ)lU~ Gp;rflat 

Guu:i~ : 

(a) K 1. B;ITl]LDGliar ~(}Q)rr BitO 

(b) Ca 2 .@roy9ooro~ p;GlflLDLi> 

(c) Ag 3. e; rr IJ 11.. (!Q> rr a; Lb 

(d) Co 4. ,!brr 61m"lU Q... <:ru rr a;t..O 

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

(A) 3 1 4 2 

(B) 3 4 2 1 
(C) 3 1 2 4 

(D) 3 2 4 1 

96. Which element from the following has the highest electronegativity 

(i) 0 

(ii) N 

(iii) F 

(1v) Cl 

(A) (i) only 

~ (ili) only 

(B) (ii) only 

(D) (iv) only 

£<:~ Qs;rr@MuuL...@mro $f.iQflLDri.Ja;mlQ> ~p;!i>@i GTQ)8;L...11rrm s;~ir ~!Dm c:!>t~s;ID? 

(i) 0 
(ii) N 

(iii) F 

(iv) Cl 

(A) (i) LDl..@t.0 (B) (ii) LDl..@l.O 

(C) (iii) LDl..@l.O (D) (iv) LDL...@ID 
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98. 

¥ Match List I with List II and select the correct answer using the codes given below the lists 
List I List II 

(a) Li and Mg 1. Transition element 
(b) Electro negativity 2. Diagonal relationship 

(c) Platinum 3. Inner transition element 
(d) Uranium 4. Mulliken scale 

(a) 
(A) 1 
(B) 2 

(C) 3 

~ 2 

(b) 

2 
1 
4 

4 

(c) 

3 

3 
2 

1 

(d) 

4 

4 
1 
3 

aJITlQ>61-CLLm ruiflQ)"' II-61S1Q>6lJTu Gurr®~~ ruifloo6e;1.5.$® £w Qe;rr@.$e;uuL.@mm Gp;rr®ut5l'6l®Jii~ 
6ITI UJ rrQT 61S1Q>uJ.Sl Q}61JT Pi Q~if16tl G6we; : 

QJifl6'>6 I QJiflQ>a: II 
(a) Li w!f>WJtb Mg 1. @Q>Lfbl Q)Q)Pi th6ilf} lD tb 
Ch) '1"Q>.$L.IJ"rrm 856U fr ~ JDm 2. (y)Q>Q>QSIL.L~ Gp;rrLiry 
(c) t5l 61TITLLq.61Ttb 3. ~m @mL[blQ)Q)~ tb~IDLD 
(d) U,.f~l]"mltutb 4. QPG\>~S;e;m ~61T6ll@ 

(a) (b) (c) (d) 
(A) 1 2 3 4 
(B) 2 1 3 4 
(C) 3 4 2 1 
(D) 2 4 1 3 

Which of the statement/statements is/are true according to VSEPR theor)'? The magnitude 
of electron pairs repulsion is in the following order 
(i) bp - bp > bp - Ip > Ip - Ip 

(ii) bp - bp > Ip - Ip > bp - Ip 

(iii) lp - lp > lp - hp > hp - bp 

(iv) lp - lp >bp-bp >lp-bp 

(A) (i) only (B) (ii) only ~ (iii) only (D) (iv) only 

£wB;e;•L 8i!.!f>WJs;6TflQ> s:ITlUJIT~Q)QJ G;'TQ)QJ? (VSEPR Qs;rrm'1>&uS1Qi UJ\-) 6T06;L..'lrrm C:~1n.9.8;Qf)6iiJT 
6@Q)8;® 6lSlm6uSlm aJrfl"'"' 

(i) hp - bp > hp - lp > lp - Ip 

(ii) bp - bp > lp - Ip > bp - Ip 

(iii) lp - Ip > lp - hp > hp - hp 

(iv) lp - Ip > bp - hp > lp - bp 
(A) (i) LDL@tb (B) (ii) LDL@tb (C) 

33 

(iii) wL.@tb (D) (iv) 1.0L...(J)tb 
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99. 1 tch I t I Yi ith List:. J;nd select the correct n ' u mg th od l n bel \.\:th 

L1st1 List II 
( ) B Cl 1. Trigonal bipyram1d 
(b) HO 2. Trigonal p) ramid 
(c) NH 3 Linear 
(d) PCI V-Shape 

(a) (b) (c,) (d) 
(A) l 2 4 

J:BJ' 3 4 2 1 
(C) 3 2 1 
(D) 3 4 2 

6Urflme: l -SLLc:.GT 61.JiflQ>a: II-m Gurr®~~ 61.Jrflm<'fe;~Bi® £w Q1.5rr@ uuL..@mro Q~rr©u..sl9Sl®J9~ 
e:rflUJrrQT 6\S'lmLuSlmm~ Q~lfl Q6U:,a;: 

6l.Jrt'lQ)e: I Quflme: II 

(a) BeCl2 1. 0:P ~rrnsor @C' ~ 1J uSl@ 
(b) H20 2. 0:P · Ca;rr6lln t51c· uSl@ 

(c) NH3 3. a!! -\Ga;rr@ 

(d) PCI6 '1. V- JtirGllLi> 

(a) (b) (c) (d) 
(A) 1 2 3 4 
(B) 3 4 2 1 
(C) 3 2 4 1 
(D) 3 4 1 2 

100. Consider the following st~tements : 
(i) S~aller the size of the cation higher is its p olarising power to polarise a given nearby 

aruon 
(ii) Larger the size of the anion more strongly 1t will be pobtrised by a giv<>n cation 

(A) (i) is true but (ii) i.~ false (B) (i) is false but (ii) is true 

.J._(Jlf (i) and (ii) arc tru~ (D) (1) ond (ii) are fals ' 

t5Jm61.J(!9t0 8i\.JDg»SiOOQT8; B>QJ ~: 

- (i) CJf>!TuSlm <!>IUJQflu516irr ~QJ ~~6\l fili6huJ,r ., ~®S;®LOaurr~ • .ai~ 1 81®.$1WJ~QT ~$f>)in61Qr 
<!>!UJQflmUJ @QrH;1rrEl.u;!;).1 ~ru~tb@> CQJ'1lltirUJ QPg)Q'QIPJl~lb $f>11Dm .ai~s;w 

(ii) "'"~iruSlm <!>!UJ~uSl~ SL(!96U c9i 4DlTQI Quifl1LI~rrs; ~®Bi®Li> (]urr~ Cjr>i'ruSlQT <::!9\UJ~UJrrro cd9!$f,)
5 

.aimQI 

(!P""QTQJgll~fDU u@.$\ O>~ 
(A) (i) e:rflUJrrQT~ ~~ ~(ii) ~G"LI!DITQT@ (B) (i) ~QJ!])rTal@4QTITQ) (ii) utflUJITQT~ 
(C) (i) LOJDg»l.b (ii) Lb a=~WITQi60 <O\.l (D) (i) to!i>g)!Lb (ii) Li:> ~QJ!!)rTQTQ'JQJ 
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.1. Which statement from the following is true? 

~ • In a period the polarisability of the anions by a given cation decreases 

(B) In a period the polarisability of the anions by a given cation inc~eases 

(C) In a gr.cup the polarisability of the anions by a given cation decreases 

(D) Greater the polarising power of a cation, lesser the amount of covalent character 

produced in the ionic bond 

£w56i~LQJ!f>J6lru a:61UJrr6l!T 86\.!f>roi ~~? 

(A) 'iP® QJ6lma:u5lru ~~rruSl6N ~UJ~. @mm6LJ G6irrG1r~tb ~m~LO @)mJD£1JD~ 

(B) 9® 6l..11Tlms:u5lro ~~rruSl6N ~UJGlITl, @mm'6LJ G6irrG1r~tb ~mmLD ~~6iITl5£1JD~ 

(C) 'iP® G~rr®~u5lru ~~rruSl6N ~UJall. &mm6LJ Qa;rrG1r~tb ~m~LD ®~JD£l!D~ 

CD) aJ.liiruSl6N ~tu6lITlu5lm Q:Pm6l!T6l..j!PJLD 15m~LO ~%Ja;ITl5a; ..!91~6i615a;. ~UJall L5lG1>~n.JtSl6N ' 

s:6iut5lro~uy ~m~LO ®m!D£1JD~ 

102. Choose the correct answer: 

The only non metal of group 13 (III A) of the periodic table is 

(i) Al 

~ B 

(iii) Ga 

(iv) In 

(A) (i) Al only (B) (ii) B only (C) (iii) Ga only 

s:61UJrr6l!T Q)lmLQ'lUJ~ a~rrJ!>G~@MQjtD : 

4QJrr~~6l!T ..!9fLLGl..Jro~u5l6irr Q~rr®~ 13 (III A)-ru :!....G1rm 'iPall ~arorra;tb 

(i) Al 

(ii) B 

(iii) Ga 

(iv) In 

(A) (i) Al LDL@LD (B) (ii) B LDL.@tb (C) (iii) Ga LDL.@tb 
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(D) (iv) In LOL@tb 

ACFCH 
[Turn over 

I 

www.upscstudymaterials.com



103. Choo U1 on t n w r from th fi llowm 

The compound of boron b have as 

(1} 1d 

(u) 

(m) Amphotenc 

(iv) Neutral compound. 

(1) only (B) (11) only (C) (m) only 

6:@mmQJ!DJD1ro1®si>~ lfiflUJrrQST c;6lQ>L..QlUJlfi CtDrrJi>Gp;@S;a;Qll.h 

C:urr11rr~m Clffrtnri.ls;m GuUJruu@Lh dilp;Lh 

(1) n u5l &i L.6l Q)IQJ&m 

(ii) ~uSl s;rr17riils;ro 

(iii) A·iflUJGULj 

(iv) ,[!i@Jb1mro c:~i:rrLOriiJlf,w 

(A) (i) LDL.@Lb (B) (ii) wL.@i.D (C) (iii) wL.@w 

• 

(.0) (iv) only 

(0) (iv) wL.@Lb 

104. Match List I with List II correctly and select your answer using the codes given below : 

List I List II 

(a) Borazine 1. Borane 

(b) Boron hydride 2. Monomeric 

(c) BF3 3. Dimeric 

(d) BH3 4. Inorganic benzene 

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

\11()' 4 1 2 3 

(B) 4 2 1 3 

(C) 4 3 1 2 

(D) 4 2 3 1 

ruiflgiu I -tLL6Ul QJITIQ)lf II-6l51QlQTU Gurr®~~ 61.lrf'loo6<6~a;® £w Qs;rr@S;s;uul...@ Gp;rr@iut.Slro1Q9,!i>~ 
s:iflUJrrQIT 66lg,L..uS)Q)QJT~ G15iflQJ Ge:l.Us;: 

Q.Jfi!Q')lf I QJ fila>e: II 

(a) c: u rTIJ' 6Eiin 1. C:urr<:rrm 

(b) C:urrl]rr6N oo~iq.Qll]@ 2. 9lDQ>lDu.Jrrs; ~mm~ 

(c) BF3 3. @l]LQlLlLlrTffi ~Qi-m~ 

(d) BH3 4. e;~LD QuQrlQI 

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

(A) 4 1 2 3 

(B) 4 2 1 3 

(C) 4 3 1 2 

(D) 4 2 3 1 
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105. In the electrolysis of H 2S04 , the over voltage at a nickel cathode is 0.33 V. If the current 

density is increased ten times, what is the new value of over voltage? (b = 0.12 V) 

ut( 0.45 v 

(B) 0.21 v 
(C) 0.66 V 

(D) 0.24 v 

H 2SO 4 -m uSlmQTrriD u®~~GlSlQ>, JBl.$a;ro ~~rruSlm6l..lrruSlm uSla>e; uSlmm<g>~~Lb 0.33 v. uSl~GQTrrL..L 

~Lrr~ 10 LDLri.J@i ~~a;rfl~rrro . y~UJ uSlQ)a; uSlmm<g>~~~~~ LD~uy ~roQT? (b = 0.12 V) 

(A) 0.45 v 

(B) 0.21 v 

(C) 0.66V 

(D) 0.24 v 

106. Choose the correct answer from the following: 

The observed relative order of e-acceptor ability of boron trihalides is 

(A) BFa = BCla < BBra = Bia 

(B) BCla < BF3 < Bia < BB.r3 

(C) BFa > BC13 > BBra > BI3 

~ BFa < BCla < BBra < Bia 

.S@QHiTT6l..lfD£61QSl@jh~ e:rflUJrrQT 66)Q)LQ)UJ~ C:~rr,[bG~@.$a;Q.jLD : 

Gurr17rrm IJtQ>f]G~Q)Q)@e;mlm ~Q).$l...17rrm e;QJrr~mQ'>LO 6l..lrflQ'>e:lLirrm~ 

(A) BFa = BC13 < BBr3 = Bia 

(B) BCla < BFa <Bia < BBr3 

(C) BFa > BC13 > BBr3 > BI3 
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107. Choo th corr t n w r from th 

The follow mg comf>Ound of boron 1 

( ) l n carlrid 

H dr1d 

~ 6nlUJrrQST 

i@mro C:urr11rrm <:errLDri.Je;mlru 11rre;Qm 

(A) C:urr11rrm Blrrrraiu@ 

(C) C:ulTT}rrar 9'j;!IDll}.Q'll]@e;m 

folio~ mg 

used a a roe t f u 1 

(B) Boron trifluoride. 

(D) Boron mtr1d 

QjlD 

~rflGulT(!!IGTTIT8iU UUJGGTU@QJ§J 

(B) C:urr11rrQi l!tQ'llJLj(5CilllJ@ 

(D) C:urr11rrQi Q'l,(f>LCilllJ@ 

• 

108. Choos the correct nn y. er from the following: 

' l'he increasing order of lattice energy of different halides of Li is 

(A) LiF < LiBr < Lil JD).-\ Lil < LiBr < LiF 

(C) LiF < Lil < LiBr (D) LiBr < LiF < Lil 

6 tfl UJ IT fiOT 6lSl Ql L UJ '1fl : 

Li ~rrQ>ru@e;Qflm utitM ~@ 4 w!D'°1m 6rflwrrQT QJrflma: 

(A) LiF < LiBr < Lil (B) Lil < LiBr < LiF 

(C) LiF < Lil < L1Br (D) LiBr < LiF < Lil 

109. Point out the wrong statement in the following: 

(A) 

(B) 

(C) 

The magnitude of repulsion between pairs of electrons depends on the 
electronegativity difference between the central atom and the other atoms 

Double bonds cause more repulsion than single bonds and triple bonds cause more 
repulsions than a double bond 

The shape of the molecule is determined by repulsions between all of the e pairs 
present in the valence shell 

Double bonds cause less repulsion than single bonds and triple bonds cause less 
repulsions than a double bond 

£~8>Bi~L B>(!!)~~s;Qf)Qi tf>QJfJ)fTQTQ>~ s;L._~8; s;rr~t518;s;Qjib : 

(A) '1"Q>.$L.1Jrrm <:mrr~s;6Tftar 615lQ).$®6'6l"'"uSlm ~ro6\.I Q)l.OUJ ~~G6'1Ji>®Lh tnrb!D ~~66lci>®Lh 
j;l m LuSl i1JjlilrQT ~Q).9; L....11rrm s;QJ fr tf>Qn-Q>LD uSlm C:6l.J g» u m.: ... m Lu Q u rrWIP>tE>t91 

(B) @IJLQ)L.U t5la>Q15Tl.J~a;m ~Ji>m!DU i5)Q>QnTULjli6Ql61T G6'1L <91~.$ 6l'i)Q>8;@;661Q>H®Lh lDJDLJ;»Lh 

@LILS1mQnl'ul..ls;G>ir @1JL.m1....u t5lmQG'fu4s;mm 6'61L ~~Bi 61S'lru.$®G6lms:Bi®Lh s;rTIJfmLOrr@;Lh 

(C) vi@ (!PQ>B;Bfl.!Dlm ru~rulh c!)ffl>m @mQllSff)!fJ sn.L.~ru ~mm ~rururr ~Q)8;L1Jrrm C:mrr~a;Qflm 

661 Q>8;@;615lms:s;m J£l rr~uS18;s;u u@.$l 1Dt91 

(D) j;ll]LQ>L.U i5)Q>QGTU~Bim ~!i>m!DU LS16'Him'Ul..lB>Q>QT 6'6'1L, @;Q>JDJi>tE> 61S)Q>8;@)66'1Q>68;@;Lh LO!f.>~Lh 

@Lii.S1mEWTWLjBim @17La>1....u t5lm~u4a;mm615!1.... ®a>tDJi>tD ~ru8;®6i5lms:.$®Lh BirTIJfmLOrr®Lh 
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110. • Match List I with List II and select the correct answer using the codes given below the lists : 

List I List II 

(a) ClFa 1. Linear 

(b) XeF2 

(c) SFs 

(d) XeF4 

(a) 

~ 4 

(B) 4 

(C) 4 

(D) 4 

(b) 

1 

3 

'2_./ 

2 

(c) 

3 

1 

1 

3 

2. 

3. 

4. 

(d) 

2 

2 

3 

1 

Square planar 

Octahedral 

T-shape 

6l.JrTlQ)8' 1-~L~ 6l.JITlQ'l6 II-661Q'l~u Gurr®~~ aJrTlQ'l8'a;1§8;® £w G.srr@c!i;a;uuL..@ffiffi G~rr®u~rol®.!ii~ 
8'rf1LUIT~ G6)Q)LtJ5lQ'>OO~ Q~rfl~ Q5ti.Ja; : 

6l.Jrl1~a: I aJrT1ima: II 

(a) ClFa 1. GJ!iir G.srr@ 

(b) XeF2 2. 8'~1J~ p>'im.b 

(c) SF6 3. GT~QPffil 

(d) XeF4 4. T-aJtq-aJi.0 

(a) (b) (c) (d) 
(A) 4 1 3 2 

(B) 4 3 1 2 

(C) 4 2 1 3 
(D) 4 2 3 1 

111. Choose the correct order from the following : 

The increasing order of lattice energy of chlorides of different alkali metals is 

(A) LiCl <NaCl < KCl JR}' KCl <NaCl < LiCl 

(C) LiCl < KCl <NaCl (D) KCl < LiCl <NaCl 

£w8;.s~L@.J!D!Dl!D® 8'ITlLUrrm ~mL~lU~ G~ITl~· Q5ti.J.s : 

QQJQiaGUIDJ a;rr!J ~aQ)rra; ®G"""rr~17@a;rol~utq-.sc!i; &t@ GT~p;rrQ>~u5l~ ~W Ql~8'LUITm~ 

(A) LiCl <NaCl < KCI 

(C) LiCl < KCl <NaCl 
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(B) KCl < NaCl < LiCl 

(D) KCl < LiCl <NaCl 
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112 \V}uch of th fi llo\\ m t t m nt/ tat m n • 

(1) In th modern periodic tabl the el m nts ha\i be n arr ng d m th mer m order 
of tom1c weight 

(n) Jn th p ri di t bl th horizontal l~\ con ti tut p ri d \\i h1l th \crt1cnl rows 
con t1tuL ·d t0up 

(m) El m n with atonuc numbers (58-71) nr called lnnthamde 

(A) (1), (11) and (iu) (B) (1) and (n) 

(C) (1) and (m) (11) and (m) 

&we;a;mrL Bh!D{!Jllbmtru 6nl1UrrooQlQJ GTQ'lru? 

(i) ~dim ?ianllD runt 6 LLQJm6muSlru 15eflinrfuttm .!l!Q'lQJlbmloo c!)I~ ~m!D Ci1"!1)JQJiflm6uSlru 
QJrf} euu@~uuL.@mm~ 

(ii) ~QJrT~QRJT <91LLQJOO~u5lru .$lmLlDLL. QJiflooe~ Q~IT(§U4 ruif10068JQTIT8i64t.h Q6rfu(§~15rrm 

Gl.Hfla>e~ G~rr®Li4 GtD1TC§~B;'1TITe;6l.Jt.h @@6;6l<i4T1Dm. 

(iii) 

(A) 

(C) 

~~ '1°~8iW (58-71) 12-Gr>LUJ ,,dlLDri.ia;oo WITJbtfiWQl@a;m '1°Qr1DOOW8>a;uu@$1Qi-jDQT. 

(i), (ii) lDJDg)ILi> (ii.i) (B) (i) LD!i>!9Jt.O (ii) 

(i) LDtDl))lti> (iii) 

113. Complete the nuclear reaction : 

(A) a-particle 

(C) Positron 

(A) a-~a;m 

(C) urr61L.IJ'rrm 

131 1 131 x ? 
S3 -+ 64 e+. 

114. Ins ta bility of a nucleus is due to 

..,¢' high NIP r atio 

(C) high Pie ratio 

(D) (ii) LD!i>!9Jtb (iii) 

J)3{" J3-particle 

(D) y-rays 

(B) low NIP ratio 

(D) low Pie ratio 

Vl® ~~B>a;Q?61Slm .@mQ)uu!D!D ~mmLDB>®B> a>ITIJ'QRJTLi> 

(A) ILIUir NIP 61Sl.i1~Li> (B) (§OO!DfbtD NIP QSl.$1151.b 

(C) 12-U.Jir Pie G6l.$1tDLi> (D) ®OO!Dfb~ Pie "61.$1151.b 
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11t An element with atomic number 84 and mass number 218, losses one et-particle and two 
J3-particles in three successive stages. The resulting element will have the atomic number 
and mass number respectively as 

116. 

(A) 81, 214 (B) 81, 210 ~ 84,214 (D) 84,218 

~@ Graiar 84 LD!Droit..D ~~ JBIQ'l!D 218-re GBirraiaTL p;EiNlLDti> ~® et-~a;mmli..jt.b @1100@ J3-~s;me;Q>mll..jtb 
~@~p;@~~ ey>m,g)l ui.q.a;~Q) ~[;98;£!!)~. @t.q-61Sl6i> ~L8;®t.b p;Qf!LD~~m ~~ GTOO lDlDg)ILO ~~ JblQ>!D 

QPGr>!DalJ..J 

(A) 81, 214 (B) 81, 210 (C) 84, 214 (D) 84,218 

11 11.,... 

6C and 5.tS are called as ------

.£)i.1 Isobars 

(C) Isotones 

(B) Isotopes 

(D) Isomers 

11 • 11.,... 

6C LD!!)Jl:lltb 
5
ts ~£UJGr>QJ ------Grm ~Q)lJl8;B>uu@.ilmp:>m. 

(A) rea61TUITrTB;m (B) rea6rrGLITUL.j8i6"' 

(C) ffia6rraurms;m (D) ffia6rrtnrrs;6Tr 

117. Which statement is not correct about the use of isotopes? 

(A) Carbon dating - 14 C (B) Cancer treatment - 60 Co 

~ MRI scan-X-rays (D) Thyroid tumor.- 1311 

£ws;mL ma6rrCLrrulj8i61'flm uUJmurr@s;6Tf!Q> "'~ PJQIJl:ll? 

(A) c$ITITUm B;ITQ) ~mw@- 14C (B) Llii>JPJGJDrnu LD®~~QJLO - 60 Co 

(C) MRI u~Qj - X-ray (D) m~11rrti..J@ s;L_i.q. - 131 I 

ll8. In nuclear reactor, heavy water is used as 

(A) Fuel 

(C) Coolant 

(A) Grn!Gurr®m 

(C) ®6Tflrr61Sluurrm 

41 

~ :rvtoderator 

(D) Arrestor 

(B) p;~uurrm 

(D) ~@uurrm 
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119. 0th r th n l th ) m n wlu h 1 fi 10nabl 

'Pu (B) lh (C) Th 

120. Wluch statement is not correct? 

(A) Alpha rays are positively charged h bum 

(B) Beta rays are negatively charg d electrons 

(C) Gamma rays are high energy electromagnetic radiation 

Positrons arc positively charged protons 

£wc$~LQJ!i>f614U '1"~ ~QJg»? 

(A) 44l>urr ~rra;m C:p>rruSlEiin s.mw Qs;rr~L ~QSJUJi.0 

(D) oL.Ln e,~rrlf>m GTj,)rruS'lm s.Q>LD Qa;rr~L GiTQ>BiL..1JrrEiin 

(C) s;m.Drr s;j,)rrs;m &1/,)e; 4!i>fDw Qa;rr'*rL uS'lEi'inc$rr.ffi~ s;j,)rro;ru 

(D) urr&lLl]rTQnB;Qr '1"GnUQT <:p;rrt.hlm <'f;Q)U) Qe;rr~L 4C:l)'ITLLITGnS.QT 

(D} m 

121. Percentage of nitrogen and P20 5 in diammonium phosphate fertilizer is 
A _J>) 18% of N and 46% of P20 5 (B) 46% of N and 18% of P20 5 

(C) 18% of N and 26% of P205 (D) 26% of N and 18% of P20 5 

OOL&tC:LOrr~UJLD urrw<:uL. rLIJ#)W fLQrQT 61'>J!)LIJ~Qy LDWgllLD P20s -Qn lf~~{btD 

(A) 18% N LD!i>!!Jltb 46% P205 (B) 46% N LDW!!JILD 18% P205 

(C) 18% N LD!i>IJ;lltb 26% P20 5 (D) 26% N LDd>IJ;lltb 18% P20 5 

122. Which one is not correct about chemical fertilizers? 

(A) They are chemical compounds 

(B) They improve soil fertility 

...(C) Prolonged use of fertilizers increases soil microorganisms 

(D) Excessive use of fertilizers damages the soil 

C:QJ/,) ILIJ™8im uJi>!151tu {bQl!J>ITQT a;(.!9~~ Gil~? 

(A) @mru <:ruj,)uGurr(!!)L....a;m 

(B) @mru LO~ Qlm~m{b &1.L..@.$1!1>~ 

(C) LIJ™&mlm .ffiQiort_s;rrQ) uUJmurr@ LDQi11n11111floo I9J6iillr@Ju5lnls;m Gu@B>a>~mp; swrBi®6lSlB>~!D~ 

(D) ~6TT~.$@j ~/,)c!ilOITQT tLl]ri.Jc!iQfl6isf UUJQTUIT@ LD61i1JT6fl615T UITWITBi@j~!D~ 
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12• The nitrogen fixing microorganism is 

J)i}" Cyanobacteria 

(C) Lactobacillus 

~!f>L..IJmQ>m I£l~rouu@~§Jt.O ~6lilrr~u5lrfl ~~? 

(A) 8'UJamrrurui;ll2..rflUJrr 

(C) aro.9iaLrrau8lruQ)~ 

(B) Purple sulfur bacteria 

(D) Streptococcus 

(B) uiryru 8'ruuir urr8;ll2..ITlUJrr 

(D) ~L..G1JuaLrrs;rr8;s;~ 

124. Superphosphate fertilizer is prepared by reacting phosphoric acid with 

.k{) Rock phosphate (B) Calcium hydroxide 

(C) Calcium oxide . (D) Calcium sulphate 

(A) urrffi>aui.:... urr6Wl!Ds;ffi' 

(C) s;rrru81UJt.O ~.$6[)8'@ 

(B) .g;rrru8lUJt.0 Q)~LIJIT.$~8'@ 

(D) e;rrQ.)8JUJt.i:> B=ruauL. 

125. Which one of the statement is incorrect regarding Lanthanides and Actinides? In both 

(A) +3 oxidation state is most common 

(B) the {-orbital is progressively filled 

~ all are radioactive 

(D) both series show contraction in size with increasing atomic number 

.$~e;61i6TL Gurr~u u~ys;mlru Q)IT~~Q>QT@ LDd>IDft.0 ~8;tt+-Q>QT@e;~8;® ~~ Gurr@Ji;~rr~? 

(A) @IJ~@t.O GuITl§Jt.O +3 ~8;""°1~amd>!D )blGWlQ)Q>UJ s;rrL..@.$l!D~ 

(B) @1J~~wt.0 ~Q).$L..17rrQ1' /-4irtSlL..Lrr6lS'lru J£11Jt.OLJ..tl!D~ 

(C) ~Q>QT~~~ p)~L.Or6.Js;~t.O ~rflUJS;s;t.O Qs;rr~LG[)QJ 

(D) @1Jam-@t.0 ~~ ~~ ~lLllJ ~ILJIJ' ~~Ql'~6TTG6lru@ia->!Du..it.O u61i6TQ'lu s;rrL..@.$l!D~ 

126. The only element which show radioactivity among lanthanides is 

~ Promethium (B) Europium 

(C) Thulium (D) Lutetium 

Q)rrp;p;Q'lm@ Q~rr®~ ~~L.Ori.Js;rolru e;~ITlu.iS;s;u u~Q>uu Gud>wimm ~all ~GUflLDt.i:> 

(A) ya1JrrGLD~~UJt.0 (B) ~a11rrut.SlUJt.0 

(C) §J6lS'lu.it.O (D) ~L..te..81UJt.i:> 
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127 Lanthamd 3 1 n wh1 h r n nm •n tJ 

[A) Gd • a n d Lu:i. {B) Eu and Gd 

(C) La nd Jf Lu nd Lu 

-+3 © 5 ,, 
(A) Gd LDjD~lD Lu (B) Eu lD llJllD Gd 

(C) l..n3• LDtD~lD Cc3• (D) La LD!D~ih Lu 

128. Chemical conve r ion of molecular N 2 into a mmonia is carril'd out in commercial scale by 

(A) Stadclcr's process 

(C) Zahn's process 

(A) WLITL Q)ITIT (!PQl!D 

(C) ~rrm @Ei¥>!D 

(ll) Parke's process 

~ Haber's procc s 

(B) urrrr&l @ Ei¥>!D 

(D) <:~ur'r @mJD 

129. Number of unpaired electrons in the 4{ orbital of Gadolinium (Atomic Number 64) is 

.J,kJ 7 (B) 6 

(C) 5 (D) 4 

• 

<:!91~ ~~ 64-m Qe;rrfiliGTL s;C:LrrQS!QflUJtb fbOOlLDP,~m 4/-~r'rtSlL..LrrQS!ru L mm ,,001;,fh ~Q}8;L..17rrms;'1flm 

~~~8;ma; 

(A) 7 

(C) 5 

(B) 6 

(D) 4 

130. The only element in lanthanide series showing stable +4 oxidation state is 

(A) Samarium (B) Terbium 

~ Cerium (D) Thulium 

(A) 6CLDiflUJtb 

(C) 6rfhutb 

ACFCH 44 
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. 1. Predict the correct oxidation states shown by Uranium 

132. 

JM" III to VI (B) III to V 

(C) II and IV (D) III and VI 

t1..JGJJaf!UJl.b q;rrl...@Lb ~a;~~GQT!i>!D ~Q>rue;Gir 

(A) III @fbru VI 6llQ)IJ 

(C) II LD!i>IDJLD IV 

The isotope used in agriculture is 

(A) 131 I 

(C) 2asu 

(B) III cyi~w V QJQ)IJ 

(D) III LO!i>IDJLD VI 

~ 32p 

(D) 1sF 

GlSlruB=rrUJ~ ~Q)JDuSlru uUJmu@~fbuu@Li> roGB=rrGLrruy 

(A) 131 I (B) 32 p 

(C) 23su (D) 1sF 

133. An example of hexadentate ligand is 

(A) 2,2'-dipyridyl 

(B) Ethylene diamine 

..JIJ(' Ethylene diamine tetra acetate ion 

(D) Imino diacetate ion 

4mf@.$ Qs;rr@M\Q>~n.:.i4 11-~8;® L~ITIJ~LD 

(A) 2,21-Q)LmufllLru 

(B) FF~tblrol6Br ~~tDQr 

(C) FF~~rol6Br Q)Lo::!9jtDQr <dLLIJrr o::!9161L..C~LL o::!91UJ~ 

(D) r:FL.6lCQ!Trr Q)~6)L..CLL.. o::!91UJ~ 

134. Calculate the EAN of Cr(III) in [Cr(CN)6 ]
3

- (AN. of Cr= 24) 

~ 33 (B) 36 (C) 30 (D) 24 

- [Cr(CN)6 ]3- -ru Lmm Cr(IIl)-uS16Br (Cr-6Br o::!91~ ~~ = 24) jbls;11 o::!91~ ~61i8Tm~& s;QJDT~@s; 

(A) 33 (B) 36 (C) 30 (D) 24 
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• NH 

135 
/Nli 

f{H N) Co / Co(NH ) Cl ]Cl [Cl(NI I ) Co / Co{NH ) Cl ]Cl 2 are 
0 / 

and 
0 

--~--1om r 

(A) Geometrical 1 omers 

~(' Coordination-position isomers 

(B) Optical 1somcrs 

(D) Linkage i omers 

NH2 \ NH2 

[(H3N)~Co / Co(Nll3)2Cl2]C12 LD!i>@!Lh [Cl(NH3)3Co ~ /'\. Co(NH3)3Cl]Cl2 

'~/ '~ 

----- LDrr!Dr6lUJLh 4®W· 

(A) QJ~QJ tnrrJ!>r6llULh 

(C) <91Q>6lllraj ®LLDrrl!Jl LDITJD!D1UJLh 

(B) ~roluSlUJru LDrrJDr6\UJL.i:> 

(D) @Q)6lllTU~ wrr!Dr6\UJL.i:> 

136. Complex cation and complex anion are present in 

(A) K 4 [Fe(CN)6 ] 
(B) [Co(NH3 ) 6]Cl3 

(C) Na3[FeF6 ] 
Jjf} [Co(NH3) 6 ] [Cr(CN}6 ] 

(A) K 4 [Fe(CN)6 ] (B) [Co(NH3) 6]Cl3 

(C) Na3 [FeF6] 
(D) [Co(NH3 ) 6 ] (Cr(CN)6 ] 

137. The coordination number of iron in K,[Fe(CN)6] and K 3 [Fe(CN)6 ] respectively are, , • l 
(A) 4, 3 

(C) 3, 4 

(A) 4, 3 

(C) 3, 4 

ACFCH 

(B) 4, 6 

JY5> 6, 6 
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138 . • hoose the cationic complex in the following 

(A) Na[Ag(CN)2 ] ~ [Co(NH3 ) 5S04 ]Br 

[Co(NH3)3 Cl3 ] (C) K 4 [Fe(CN)6 ] (D) 

£wB;6Mru;u!D!J)I~ CJDrruSl~ c::!91Q)~6l1 c:&1UJ~8= C6rrwt.O ~§!? 

(A) Na[Ag(CN)2 ] (B) [Co(NH3) 5S04 ]Br 

(C) K 4 [Fe(CN)6 ] (D) [Co(NH3) 3 Cl3 ] 

139. Note the order I, II and III. Which one of the following is correct? 

I (C.N) II (Hybridization) III (Arrangement) 

'-'*' 3 sp2 Trigonal planar 

(B) 4 spa . Square planar 

(C) 4 dsp2 Trigonal bipyramid 

(D) 6 sp3d Octahedral 

rufilm6 I, II LDrD!J)lt.0 III ruiflQ)euu@~~ . £wa;Gliirru;)1!iJwm ~Q)QJ 6fillLirrm61>QJ ~QIT 6T@~a;? 

I (C.N) II (Hybridization) III (Arrangement) 

(A) 3 sp2 @6;C::a;rr6WT c:&1mLDUL.j 

(B) 4 sp3 II@IJ ~GTTl.b 

(C) 4 dsp2 @B;C::a;rrQm @(!9t91JuSl@ 

(D) 6 sp3d GT~(Y)a; c::!916"5>LDUL.j 

140. The theory which explains metal-ligand bond as ionic is 

(A) Werner's theory (B) Valence bond theory 

JCY Crystal field theory (D) Band theory 

f2....C::Q>rrB;-r:r:~ c::!91UJ~U t5161>6WTU61>u u!f>!& t0rJi>~ C]B;rrl...urr@ GlS!m6;®.$lQ-rp:>~? 

(A) Qrurrmrr C::a;rrL..urr@ (B) @6l>~~p:>Q-r tSlmQmUL.j.$ Ca;rrL..urr@ 

(C) ui.q.a;u LjQ>6; C::s;rrL..urr@ (D) ULQ)L Cs;rrL..urr@ 

0

141. Which of the following is a bidentate ligand? 

(A) so!- (B) cN-

/P'f C20!- (D)° NO; 

(A) 

(C) 

so2-
4 

c 0 2-2 4 
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142 \\ luch on of th following 1 n t n or me oh nt? • (A) Am~l ,alcohol Eth r 
th 1 H) dr hlonc c1d 

(A) t.n rus;~rrro (B) n:~tl>" 

(C) i.ll~~ro ros;~rrru (D) m iq.C:11rr@)C: rrnle; c!llihlQlib 

143. A olution ofNaOH contain 4 g of Na OH per litre of water, what is the normality? 

(A) l N 0.1 N 

(C) 0.01 N (D) 0.05 N 

4 &l C:a:rriq.UJih Qljilll)tq.fJ"rrS;Q>w@ 1 '6'lt..'...Lfr Jtiflro a;Q>118;a;uut..'...@mm~ . ~S;&mua:'1Slm G6i@~ u.m~? 

(A) 1 N (B) 0.1 N 

(C) 0.01 N (D) 0.05 N 

144. At what condition, the formation of co-ordination complex, Ni-DMG give rosy red ppt? 

(A) Acidic (B) Basic 

(jJf Ammonical (D) Neutral 

'"Jbfb ~uJi>tl>Q>muSlru. Ni-DMG ~mQAJT~.;: C6irtDl.O L61iGTLrr.il. C:1JrrWI 5l6Uu4 Jbl!D 6Uwuiq.~ L•Lrr@>ih? 

(A) &iuSlQ>~m @m~Q>Q) (B) 6.rTIJ~m QPQ!QflmQ) 

(C) ~i.OC:lDrr~UJrr6lSlm QPEir~mQ) (D) J!>@.ffi1QlQ) fbQ!mlD 

145. Methyl orange gives red colour with 

(A) Sodium carbonate solution 

(B) Sodium chloride solution 

~ Hydrochloric acid solution 

(D) Potassium hydroxide solution 

iD~a>fbID 41J~Bi. '1"ru£i>g11Lm C:6ir.ffi~ §IQJu~ ,£l!Dp;Qlfb G6.rr@8;®ili? 

(A) ~rrtq.UJl.O a;rrrruC:mL. o$Q)IJ.%\> 

(B) ~rrtq.UJl.O @)C:mrrm11@ c!limlJs:ro 

(C) m~L.C:17rr®C61Trrrfl8; ~uS'IQ>5 a;a>r}"a:ro 

(D) Gurrl.Lrr5lUJLi> Q>~"t1Jrr.$mw@ 8i6'>f76"" 
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146. 4 aqueous solution of a salt gives no precipitate with K 2Cr04 but gives a white precipitate 

with ammonium oxalate and NH4 0H. The salt is 

.JI()" Calcium salt 

(B) Barium salt 

(C) Aluminium salt 

(D) Zinc salt 

,ffirrl1LJ8i c$Q}IJ"6Q}IT6N ~uy8i c$Q)l}"8'rolru, K 2Cr04 · C:8'ir8i@>tb Gurr~ ~it~~~ Gl5~u~6l.Jtb Qc$rr@8ic$rrLDro, 

~tbC:LDrr~lLJtb ~8iwGroL._ LD!i>!J)Jtb ~tbC:LDrr~lLJtb Q)~~11rr8i6r>Q'\.l@ C:B=ir~~rrru QQJ~Q'>LO Jbl!D Gl5wu~6l.J 
~@)LD- ~it~ ~UUITQT~ 

(A) c$1Tru611LJtb SLULJ 

(B) C:urrlwtb :LULJ 

(C) ~~uSl~lLJLD SLULj 

(D) 6lrf.J.$ :LULJ 

147. Tafl equation has relation between over voltage and 

.Jiif' current density 

(B) pH 

(C) temperature 

(D) surface area 

C:Lo0.uro a=LD6isrurr@ ~6isru~. u5lQ)c$ u5l6isr6N@~ib~~!i>®tb 
®JDl8i@>tb. 

(A) uSl6iJra6NITLL ~Lir~~ 

(B) pH 

(C) Qruuui£1Q>Q) 

(D) UIJ"UU6TT6l.j 

148. Choose the neutral nucleophile in the following 

£wc$~L6l.l!i>!J)JOO p;@~6r>Q) c$(!!)c$6l..ltT c$1}"~ ~~ ~6iJTUQ>~ ~fritQ~@ 

(A) OH- (B) 803 

(0) NH3 (D) Cl"'" 
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149 th 

A H ~( H l HCI 

B CH CB CH H 

(D) en. + HN )3 CB3NO + B 0 

HQ; IT uj)©L...@ 0SlmatQ>UJ £wE>~L.QJWJ),)l'1r C~iTJf>G~@ 

(A) CH4 +Cl2 ~ +CH8 l+HCI 

(B) 

( ') w·c C,,H
5
CN +Cl 

l'yr1d1no 

150. Which among the following compounds show a high intense peak at m = 15? 
e 

The compounds are n-octanc, 4-methyl heptane, methyl alcohol, isobutane 

(A) n-octane, methyl alcohol and isobutane 

~ 4-methyl heptane, methyl alcohol and isobutane 

(C) methyl alcohol and isobutane 

(D) 4-methyl heptane, isobutane and n-octane 

t.SlmQJ®QJmQJJi>JDlm ~1)6' G6!)5lQlmm m 15 LD~u4Lm meQ'la;ootu$6 ~g&&~UJm ~ooQJ? 
e 

n-~&CLQr, 4-GlD~/)ru Gji11DUCLQr GlD~Ql ~lii>B>jilll)ITQ> lDWJDILD m<:err41!_J,LCLQr 

(A) n-~&Cu;~1. GlD~/)lii> 41.i>a;jl!Drrlii> lD!i>JDILb m<:ern . .JlY>LCLQ1 

(B) 4-GLDHlro G~uCLQr, GLO~!Jro ~rua;fi11Drrru LD!i>!!JLI> mC6rr411.J,L..CL.Qr 

(C) GLO~!Jru ~rua;~rrru LD!i>JDILI> mC6rr411.J,L..CL.Q1 

(D) 4-GLO~!Jru G~uCLQr, mCerr41!_J,L..CL.Qr lOlDJPlLD n-~&CLm 
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151. The order of decreasing stability of free radicals 

(A) CHs0 > 1° > 2° > 3° 

(C) 1° > 2° > 3° > CH3° 

(D) CH3° > 3° > 2° > 1° 

(A) CHs0 > 1° > 2° > 3° 

(B) 3° > 2° > 1° > CH3° 

(C) 1° > 2° > 3° > CH3° 

(D) CH3° > 3° > 2° > 1° 

152. The paramagnetism of lanthanides is due to 

(A) unpaired electron spin 

(B) orbital motion 

(C) paired electron 

~ unpaired electron spin and orbital motion 

I 51 ACFCH 
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l Wluchofth follmnng1 n x llJIPofehmmahonr h<in? 

(A1 1• tc>rtfil'ahon 

(B) Int rmol culnr d hydrnhon of ( H OH 

~ Intramolecular dehydration of C H OH 

(D) 1)1 h.} clrox) la t:Ion of ethylen 

£ws;~L QJJD{!)IQr '1"GJ>QJ ff,ir,& 66J6flW6'(§ ~liJITIJ<.coTLh ~(§Lb? 

(A) ~w 17rrMlh 

(ll) n:~m~ru ~rue;~rrrolm ey>Q>.9;&J6lmL ~ir ~MLDQ)L~ru 

(C) n:~m~ru c:!ij,ci>s;~rr"1Slm ~@B>~ood]lU "fr ,lliS;a;tnQ>L~ru 
(D) n:~~"51Qflm ~fr f>ii,® ~w!i>SllUrr&a;i.b 

154. The mechanism for nucleophilic s ubstitution of SN 2 is not ch aracterized by, 

(A) Second-order kinetics 

(B) Complete stereochemical inversion 

(C) Absence of rearra ngement 

\)D"" The reactivity sequence 3° > 2° > 1° > CH3W 

SN 2 <::!!>l~M® SjQlrT u~roL.@ Q)lQ>mQJ~ (!:PQ>.(DuSlQr sufltu u~4a;mm u rrir8;(§Lh au rr~ 

Ai~B>QurLQJWgllW '1"~ V>Qr{l)I £Q'lLUJIT~? 

(A) @IJ~Lrrlh QJoos;. 6\Slm~QJs;@UJBis; Gc9irrm@mm~ 

(B) @<!:9@L.lu rTl inrr~ 15mmLDQ'lUJ Qs;rrGiar@w60'~ 

(C) @uorr!i>wii> ~Q>LUJrr~ 

(D) 6\Slm~uSlm@rrlUJ~~mQ>LD 3° > 2° > 1° > CH3W 
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155. • c~ 
CH3CH2Br > CH3CH2CH2Br > CH3tIICH2Br 

Ethyl 

Relative rate 1.0 

n-propyl 

0.69 

Isobutyl 

0.33 

Cil3 
I 

> CH3 - C - CH2 - Br 
I 
CH3 

Neopentyl 

.000006 

In the above order, the size of the substituent increases, the relative rate decreases. This is 
due to effect. 

(A) Resonance effect 

.J!55 S teric effect 

(C) Inductive effect 

(D) Hyper conjugative effect 

n-Ljal)rrUQ>UQ) 

0.69 

CH3 I 
CH3 -p-CH2 -Br 

CH3 

)£latu rrQ U6iJTQ> Lru 

.000006 

aLOJi>a;~L 6l.JITlQ'la:uSlru 2.-Girm, u~roL.@ Qa:ti..JlUUULL Q~rr®~a;cll6N ~GfTQ.j ~~a;ifl~§I Qa;rr~@ Q.JQ!)LD 
aurr~J. ~6U!iJJDl6N s:rri'rl.j 65~1.b ®ffi!Du..Jtb. @ffi6l.J 6616f>m661QrrrQ) ~!f>u@$'1JD§J· 

(A) ~u:_60ll6f>a=Qj 6lS!mmQ.j 

(B) Qa;rrGirmlL 6616'>m6l.! 

(C) §ll~LQ) 6616f>GITQ.j 

(D) ®m!D L.SlffiEmuL! 66l@w6l.! 

156. Transition of ferromagnetic materials and antiferromagnetic materials into paramagnetic 
materials taking place respectively at 

(A) above Curie temperature and below Neel temperature 

(B) below Curie temperature and above Neel temperature 

~ above Curie temperature and above Neel temperature 

(D) below Curie temperature and below Neel temperature 

Qu~l)rr a;rr~~ LDrDl!)JLD ~~rr Qu~l)rr .srr~~uQurr®L.a;Gir urrl)rr a;rr,[5~ Gurr@L..swrrs; LDrTl!)J6Ut9J QPffi!))C:tu 

(A) $liy,ifl QQ.Juui£1mQ)B>® aLDru, Jtru G6l.Juui£1Q)Q)8;® £w 
(B) $1iy,ifl QQ.Juu)£lmQ)8;® £w. P,ru QQJuui£1Q>ru8;® aLOro 

(C) ..t1iy,ifl QQ.Juu)£lffiQ>8;® aLDru, ffiru QQJuuJ£16f>Q)6;® aLDru 

(D) ..t1iy,ifl QQ.Juu)£lmQ)8;® Alw. ~ru G6l.luui£16f>ru8>® £~ 
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157. th rd rI nd JI \\nt wh1 hon f th foll lWlll i c rr t'7 • 
02d l Orderll 

1 ti ting ) c ll CH 

2 Mod Jat tl\ tm (b) N 

3 Weakly act1vatmg (c) NH, OH 

4. Deactivating (meta) (d) OCH3 , Nll OCH3 

J%' l - c, 2 - d, 3 - a, 4-b 

(B) l - c, 2 - a, 3 - b, 4-d 

(C) 1-a, 2-h, 3-c, 4 d 

(D) 1 - a, 2 - C, 3 - d, 4 - b 

(;)JrflQla I LD!iJ!PJtb Qlrflauf n Qlrflms:uu@P,~. £wa;~n-ru!D!l)lw ~Q)QJ ~~!!) s:rfl1UrrQ1~ ~QT c@P'6l..ltb7 

Gt1rfl6'ls: I Q.Jrflma: II 

l. p;lLLDITm .$lmir~ IL~LIT@>LD (a) -C6 H5 , -CII3 

2. t.6J~LDITQT .$}QTIT~ IL~LIT@>LD (b) - N02 , - CN 

3. roiflUJtb @>Q'l!DJb~ .$1roirQ..j IL~LIT@;LD (c) NH2 , - OH 

4. £lGTTir6l..j Jb.SBil.b &IQ>Lll..j LD (m·U®~) (d) OCH3 , - NHCOCH3 

(A) 1 - c, 2 - d, 3- a, '1 - b 

(B) 1 -c, 2 - a, 3- b, 4 - d 

(C) 1 - a , 2 - b, 3- C, 4 - d 

(D) 1 - a , 2 - c, 3 - d, 4 - b 

158. In electrophilic aroma tic s ubstitution reaction, the activating groups are in the orde r of 

'1J(J - NH2 > - OCH3 > -CH3 >-CHO 

(B) - CH3 > - CHO > - NH2 > OCH3 

(C) - CH3 > - NH2 > -CHO > - OCH3 

(D) - NH2 > -CH3 >-CHO > - OCH3 

6Hil>SiLl]'ITQrliiQJIT ~C:l]'rr<!LDL..~6; u~roL..@ QS!m~a;Qf)Ql' £lgrir~ Q~rr®~liiQlQT £wa;~LQJIT{PI 

Gt1 rrlmauu@~~Q)rrtb? 

(A) - NH2 > - OCH3 > - CH3 >-CHO 

(B) - CH3 >-CHO > - NH2 > - OCH3 

(C) - CH3 > - NH2 >-CHO > - OCH3 

(D) - NH2 > -CH3 > - CHO > - OCH3 
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159. . mplete the reaction: 

.yt' H,c--<2)--so,-o§ 
Br 

(B) H,C --<2)--so, -O~Br 

(CJ ~H2--(Q}-so,c1 
r;::\Br,.. 

<D> ~-cH2--(Q}-so,c1 

(A) H,c--<2)--so,-o§ 
Br 

(B) H,c --(Q}-so, - o--(Q}-Br 

(C) ~H2--(Q}-so,c1 

<DJ ~-CH2--(Q}-so,c1 
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l 0 

~/NO 
(A) lSJ 

~/N02 
v.cf' lSJ + 

~/N02 
(A) lSJ 

~/N02 
(C) lSJ + 

ACFCH 

• 
dilute TINO 

) ? 

(B) 

(D) 

? 

(B) 

(D) ~N02 
N02 

56 
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r. 

161.. The hybrid orbitals at carbons 2 and 3 in the compound CH3CH = CHCH3 are 

I. sps, sp 

II. sp2, sp2 

III. sp, Sp 

IV. sp2, sp 

(A) I only ~ II only 

(C) III only (D) IV only 

I. sp3
, sp 

II. sp2 ' sp2 

III. sp, sp 

IV. sp2, sp 

(A) I LDL@tb (B) II LDL@tb 

(C) III LDL@tb (D) IV LDL@tb 

162. Choose the correct answer from the following: 

Chiral molecules are those which are 

~ not superimposable on their mirror images 

(B) are superimposable on their mirror images 

(C) unstable molecules 

(D) geometrical isomers 

ms;gQ) ('.!PQ>.$Bn.[916>Qr 6TQTUU@UmQJ 

(A) <:&1m6l.i.9imlQi-~~ i5lilluri.Jq;m ~mn51m C::LDro ~mgi1 C::LD,!i>Gurr®,tb~rr~ ~m6f>LDll..j6f>LlLJa>QJ 

I 

(B) .,&1aiQJa;Qflm ~~ i5lilluri.Js;6Tr ~mn51m C::LD@ ~mg)! C::LD,!i>Gurr®.ffi~ill ~m6f>LDll..ja>LlLl6f>QJ 

( C) Jb161>ro UJ .!i> !D C!Pru.$sn1:91 a;m 

(D) QJ~QJ t.nrr,!i>pSlUJri.Jq;m 
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lG3 Wlu h f th fi 11 -. m m n b ut h brid1 ti n 

I p h rncter 

JI ln d 

III In p h.) br1d1 t1 11 th 120 

IV In p hybridization th HCH bond 109 28' 

(A) I, 11 and IV only (B) II, JI] and I\ only 

~(' I, II and III only (D) IV onl.) 

I. ~ll sp ~rrt.SIL.Lrrru 50% s tnJi>lJ)ltb 50% p @jQSGlrf.ls;a>m e..mLUJ~ 

II. sp3 s.;ruut.SlgrUilru ~ITQrr@j B;Q)Ut.SlQT ~rrtSll...Lrrrua;ro L@QJrT.i)QrJ])Ql 

III. sp2 s;Q>utSlgr~~ru L lICH t.SlmGZ1an'..14 aa;rrEmtb 120° ~@)Lb 

IV. sp a;ruutSIQl~~ru L H CH t.Slm~u4 aa;rr~n.b 109°28' ~@)Lb 

(A) I, II t0!Dg11tb IV lDL..@l.O (B) II, III LDlDlJ)ltD IV LDL@LD 

(C) I, II LDJDg)ltb III lDL.@l.O (D) IV LDL..@tb 

164. Consider the following s ta tements : 

I. Heterolybc fission of neutral species leads to the formation of carbocations. 

IL Homoiytic fission of a chemical bond produces carbanions. 

Which statement given above is/are wrong? 

(A) J only 

(C) Neither I nor II 

£~8;a;~L 6'1.lD{Pl<'bQ'JQT.$ <'£QI~ : 

(B) Both I and II 

.(DJ II only 

I. <'fLDLD!i>JD t.SlmQJ 6616'lm BirrrrGurraa;L.LUJrrma;a>m (s;rrrTGurr~UJtb ~UJ~) Q...@Q.Jrr.$@>-i1!D~ 

II. etnu tSlmQJ 66)g,QIT a;rrrTGu~UJrrQ!a;a>m ( .g;rrrruQi ~f)rr ~UJ~) ~®61.JrT.$@>-i1!D~ 

GlDGQ) Qa;rr@.$a;uuL..@mro~ru ~QIJDIT611T &.JDIJ)I GTQ>QJ? 

(A) I LDL..@l.O ~61.JW 

(C) I LD!i>WJL.O II-tb ~QJJDlrumQ) 
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H. The state of hybridization of the two carbons in ethane molecule is/are 

I. sp3 

II. sp2 

III. sp 

(A) I and II only (B) I and III only 

(C) II and III only ~ I only 

I. sp3 

II. sp2 

III. sp 

(A) I LD!i>!J)lt.b II LOL...@t.b (B) I LO!i>!J)lt.b III LOL...G\t.b 

(C) II LO !i> ID! t.b I II LO L...@t.b (D) I LOL@t.b 

166. Which of the following is/are TRUE? 

I. Carbocations are species in which a carbon atom bearing only six es. 

II. Carbanions are positively charged species. 

III. Free radicals are species with one or more unpaired es. 

(A) I and II only 

~ I and III only 

(B) II and III only 

(D) I, II and III only 

I. B;rrirGurr~lUt.b ~lLI~B;Gir 6f60lu~Q.J :2...WJUL..ja;rolQ> B;rrrru601 ~WI ~ 6fQ).iL...11rrmB;Q>W LOL...@t.b 

Qa;rr6WTL.ro6U. 

III. ~~ ~!J)IUL..j.$Gi"T Gr60lu.roru ~60"T!PJ ~ruru~ ~fDWC§ C:LO!i>uL...L ~~ Grru8>L...11rr60ls;.rom.i 

QB;ITOOlit-(!!i u u .roru. 

(A) I LD.ID!PJt.b II LDL@t.b 

(C) I LD!i>g)lt.b III LOL...@t.b 

59 

(B) II LD!i>WJL.b III LDL..@L.b 

(D) I, II LDW!J)ILD III LDL...@L.b 
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167 I rom th foll wm • 
I Th m tC'r hybrid orbit l h th "<' k r i it bond tr n t h 

II Tho o bond form d b t\\ n two hybrid rb1t l 1 tr n r th n th on fi rm d 

between a hybrid and a n unhybr1d1sed orbital 

Ill. sp3 hybridization leads to a linear structure of the molecule 

(A) 1 only 

(B) JI only 

"'' III only 

(D) II and I II only 

.$~.$8:i~L &.WWJ8:i~W pi6UjDrTQST~ ~~? 

I. .@QT.$s;Q)L.H5lm 4rn.Sh:...La5lw 's' ®~rr~a:UJl.b o::&1~s;Lb .@@utSlm L5lm£m ~!DJDro rua516ntn 

.!>ltDJD~rT8:i .@@5®Lb 

II. .@g~@ .@m.$8:iQ>ut51oo ~irt5ll...LQ>8:i~Ml6nLC::lU L(!9QJrT®Lb cr L5l6'l~Ul.j Vl® .@oo.$s;ruut51G1T 

4rri5lL..L~.$@)Lb LD!Dll)li.b .@mMQ)UU!i>JD 4rrt5ll...L~.$®i.b .@md~UJ IL@GlHT®LD cr L5l6'>£mUQ)LJ 

661 L QJ rolQllDUJ rTQT ~. 

(A) I LDL..@Lb 

(B) II LDL@Lb 

(C) III LDL@Lb 

(D) II lDlDgMLD III LDL@i.b 
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16. Match List I with List II and select the correct answer using the codes given below the lists : 

169. 

List I List II 
(a) Cyclohexane 1. Geometrical isomerism 
(b) Chirality 2. Racemic mixture 
(c) Dimethyl ethylene 3. Chair form 
(d) (±)form 4. Optical isomerism 

(a) (b) (c) (d) 
(A) 3 4 2 1 
(B) 3 2 1 4 
(C) 3 1 4 2 

NJJ1f 3 4 1 2 

6l.1ITl6'>a: I-~L~ 6l.Jrll6lla: Il-@SlQ>mu Gurr®~~ 6l.JITl6'>a:e:;~8:i® £w Ge:;rr@8:ic!6uuL...@mm Q~rr®Lit516Ul@~§I 
a:ITlUJITQT @SlQ>LuS)Q>QT~ Gp.;ITlGlj Qa:ti.Jc!6 : 

6l.I ITlQ>a:I 6l.IITl65la:ll 

(a) QJ6lJGTTUJ Q~B;~ 1. QJllj-6\.J LD1T.(i>f6lUJt.b 

(b) 00c$1J"Q) ~~Q')l.D 2. a;~L.DrTUJ c$Q}OOQJ 

(c) QlLLD~GlJ~Q} 6T~~Q)l~ 3. Jf>rT.(i>c!6rrQSl 6\..16 &165>LDLIL1 

(d) (±) ~GllLDLILI 4. ~ffil68Tw.ti>6l wrr!f>f6lUJtb 

(a) (b) (c) (d) 
(A) 3 4 2 1 
(B) 3 2 1 4 
(C) 3 1 4 2 
(D) 3 4 1 2 

Which is/are correct from the following : 

The most stable conformation of cyclohexane is 

I. The boat form 

II. The chair form 

III. The twist boat form 

(A) I only ~ II only 

(C) I and III only (D) II and III only 

£wBi<'£~L Bil.Wgllc!661ftru s:rflUJrrm~ 61"~? 

6\JQ>QTUJ Q~8:iGM~ ,(516'>ruUJrrm QJS: &iQ'lLDULj 6T~u~ 

I. UL® ~Q'llDULj 

II. JDrT!f>c!6rr6'51 ~OOLDULj 

III. ~®.$1UJ UL® &jQ'llDULj 

(A) I LDL...@tb (B) II lDL@t.b 

(C) I LD!f>giit.b III lDL@t.b (D) II LD!f>glltb III lDL@tb 
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\\ h1 h of the followm fr • 
l. Primary 

II Sec nd cy 

III Tertiary 

IV. Methyl 

(A) 1 and II only 

(B) III and IV only 

~ III only 

(D) IV only 

1. ~filQ)QITTUJ 

II. n:nlmG:mUJ 

III. (!P6'51 m~UJ 

IV. iD~mfbw 

(A) I 1.0WJ))ILO II LDL@Lb 

(B) III w!DJ))ltb IV wL.@Lb 

(C) III wl...@tb 

(D) IV wl...@tb 

171. Find the false one out from the given statements. 

(A) the dextro lactic acid rotates the plane polarised light towards right 

(B) the laevo lactic acid rotates the plane polarised light towards left 

(C) the racemic mixture of lactic acids does not affect the plane polarised light 

"'1)) the racemic mixture of lactic acids is optically active 

£~8ie;filiGTL Bii.W{Ple;QftQ) f[>QJ!l)rrmm>'58; e;filiGT@t5l iq.. 

(A) QIQ)~s;W! rurr8iiq.lii &iuSlQ>tb >'l>fiff @mm~!i>!D ~mlmUJ e;iq.a;rr17 (IJ>W ~ms:uSlru s;W!DW!Lb 

(B) .@L~6iWl Q>rrii;iq.ii; &iuSlQ>tb >'l>m@mm~!D.ro ~mlmUJ e;iq.e;rr17 (IJ>GTT '1"~r'r~meuSlru aTW!DJ))ltb 

(C) rurr.$1'1-8; ~uSlru~~Qi- 6i~LDrrli..J.$ e;Q>mQI fb6IT (IJ>Q>QTQjW!l> ~QftQ'lUJ urr~.$e;rr~ 

(D) rurr.$iq.8; ~uSlru~~Qi- 8T~LDrrti..J8i e;rumQI ~Qft 6iWtDil f[>QrQ>LD~Q'lLUJ~ 
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172 .• What is the maximum no. of stereoisomers possible for a compound containing 'n' number of 

asymmetric C atoms? 

I. n2 

II. 2n 

III. 2n 

(A) I only 

(B) II only 

(C) III only 

(D) II and III only 

Vl® ey>Q)8;8fl.!Dlru HfrQ>LO~p;m60"lLOUJJD!D a;rrfru~a;Gir 'n' @®.!bfhrrru ~p;m Y!DQG'Uml LOrrJD!D1UJri.Ja;mlm 

'1"611irr~8;Q>a;UJ IT61!T §I 

I. n2 

II. 2n 

III. 2n 

(A) I LOL@Lii 

(B) II LOL@Lii 

(C) III LOL@Lii 

(D) II LO JD gJI Lil I II LOL@Lii 

173. Which is wrongly matched? 

(A) Maleic and fumaric acids 

(B) Cyclohexane 

(C) Mesotartaric acid 

'1J?ff (+)Lactic acid 

'1"§f c!frrlUJrr8i Qurr@,!b~661Q)Q>Q>? 

Geometrical isomers 

Chair and boat conformations 

Optically inactive 

Optically inactive 

(A) Q LOQSl uSl .s &i uSl Q) Lil LO JD LOI Lil o 
0 
o u l!J>LO ni e; &i uSl Q) Lil - QJ llj-Gl.J LO rrJD .roi UJ ffiJ a;m 

(B) QJQ)~UJG~.sac!fm p;rrJD.srrQSl LDJDgl!Li> uL® ruc!f c!>IQ>LDuya;m 

(C) t.5ac!frrLITrTL1Trfl8; &iuSlQ)LD ~"1fl 8iWJD!DIT~ p;m60"lLO 

(D) (+) Q)IT.$1!j-8; ~uSlQ)LD V!mJ 8i~JD!DIT~ fhmQ>LO 
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17 4 Choo th correct nn ,,. er Th correct m r mg ord r of th 
orbitals 1s 

(C) 

p 

p p p 

(B 

(D) p p, p 

of v nou 

lfrfllUtrQT G61mL. UJ~ ~rr Qi$@ QjLO GVgllrurflm6u5lQ> QruQiGrug11 Q>ul5lar rnSh_ Q>e>Qflm Cl..(!!JGU 

~QTQ.Jna!~ 

(A) 

(C) 

p,sp2' spa 

p2,sp3, P 

(B) pa, 8P2, P 

(D) spa ,sp , sp 2 

175. Point out the false one from the following s tatements. 

(A) 

(B) 

~ 

the isomer in which the similar groups lie on the same side is cis 

the isomer in which the similar groups lie on opposite side is trans 

in 1, 2-disubstituted cyclohcxane the a , a- is cis isomer 

(D) in l , 2-di ~ubstituted cyclohexane thee, e-is trans isomer 

£w8;a;61iGTL QltOJDl<ii> {bQJ!DITQl &l.tDOOJD a;L.~8; a;rr61iGrtSl.$a;Qjtb. 

(A) fYPifb QfbrT®~a;m ~arr ~006uSl<ii> ~mwJi>~®.$®1..i:> ~mLOLILj (e3~1TLOrT) 61'1\> wrr!D!J))lULOIT@jtb 

(B) fYPifb QfblT®~a;m (;r~rf ~ooeuSl<ib ~Q)LOJB~®B;@)Li> ~~ITLOrT ~l}"ITQTW lDrT!i>i61UJLDIT®LD 

(C) 1, 2- @11L.mL. u~ro@ ~mL.Ji>fb QIQ)WUJ Q~.;;~miru a, a- filw LDrr!f>!J))UJL.i:> 

(D) 1, 2- @rrL.mL u~ro@ ~"'LJbfb QJQ)QTUJ Q~S>~ru e, e-~rrrrmw torr!f>JD)UJl.O 

176. Choose the correct answer : 

Meso tartaric acid is optically inactive due to the presence of 

I. Molecular symmetry 

II. External compensation 

III. Two asymmetric carbon atoms 

(A) I and II only 

(C) II and III only 

B=rfliurrm 6\SlQ>Lu.Slmarp; GfbrflQj Geti.Ja; : 

(B) I and III only 

(l)) I only 

~<:cJ1TLITrTL.1Trfl8; ~L.6lQ)p;~m ~Qfl Bil!PW!DITP> {bQTQllD8i@j.$ a;rr11Qm'tb ~~'° LQrQT 

I. (!;PQ>.$8ft.JD)m 6frmLDP-,p;Q-rQ)lD 

II. 4JDlDITrTJbfb n:@ Ga=ti.JfbW 

III. @rJ61iGT@ 6frmtop; fbGrrQ>LOUJtD!D a;rrfrum ~~S;a;m 

(A) I 1D!f>J;Pltb II LDL.@tb (B) I lDWglltb III LOL@LD 

(C) II LD!i>giitb III LDL@tb (D) I lDL@Lb 
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17. Choose the correct answer from the following : 

The stable conformation of methyl cyclohexane is 

I. Chair with axial methyl 

II. Chair with equitorial methyl 

III. Boat with methyl 

(A) I only ~IIonly 

(C) I and II only (D) II and III only 

£w6;a;6lioTLQJ w JDlGISl@P>~ 8'tfl llJ rr6UT 6lSl Q)LQ') llJp; ap;n-p;Q~@8;a;~ t.0. 

LD~"6'1~6i> QJQ'IGTTllJ Q~B;C~6UT .ffilmrul1Jrr6UT QJ6 ~ffiLOuurrQT~. 

I. L5~m~Q> Q~rr®~ ~8'8i6UWJ L5lQ'l~uL5l~m61T p;rr!Da;rrGISl ~mLDULj 

II. LD~Q>thQ) Q~rr®~ Ca;rrQRJT6UWJ L5)Q">QRJTui5l~mro p;rr!Da;rrGISl ~Q)LDUL.j 

III. LD~Q>tf>bi> Q~rr®~ ~mro LIL® ~Q>LDu4 

(A) I LDL@t.0 (B) II LDL@t.0 

(C) I LDW!J)JLD II LOL.@t.O (D) II LDWIDJLD III LDL@t.0 

178. Choose the correct answer from the following: 

The (R) and (8) enantiomers of an optically active compound differ in 

(A) Their reactivity with a ~hiral reagent 

(B) Their solubility in a chiral solvent 

(C) Their melting points 

.,Jiff)' Their optical rotation of plane polarized light 

£w.$s;61ioTLQJ ii> !61 Gl5l ®Ji>~ 8'tfl llJ rrm 6lS)Q>Lu5lQ'lm Pi Cp;rrp;G~@.$s;~ t.O. 

~Gift 8iWJi>WJt.O p;6UrffiLD~mm Ce:rrLOrt.ia;G'lftm (R) LD!i>!J)Jt.O (S) @6Ur6UTMCUJrrLOrra;m C6Uwu@6U~ 

(A) Q>a;l]'Gi> 6lS)Q>QT8;a;IJ'QRSfla;~u;~r ~mQJa;Gtflm 6lS)Q>QT~~JDm 

(B) Q">a;l]'bi> a;"6'11J'UUrr~Q) ~"6'JQ.Ja;Gtfl~ a;Q">IJ'~JDm 

(C) ~Q>QJa;Qf!Qi f2....0J® .ffilQ)Q)a;m 

(D) fhm @Q>QT~JDJD ~ffilmllJ ~Q>QJa;m 8iWWIDJLh u~Ll ~~rrru~ ~Q)QJa;Glflm siGlfl e;w!i.>61 u~4 
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79 qu1\ I nt f 1 rn u 1 • 
~ 9 1 1 \ 

13 

(C) G90Me\ 

(D) 1000 MeV 

l a.m u. s£lmJD @; 6LOL01Tm !i> !I)Q.> <:91 (ill Qf 

\) 931 MeV 

(B) 200 MeV 

(C) GUO !\leV 

(D) 1000 l\tcV 

180. In which of the compounds there is more than one kind of hybridisation (sp, p2 and sp3
) for 

carbons? 

I. CH:iCH?CH2CH3 

II. CH3CH=CHC113 

III. CH2 CH-CH CH2 

IV. CH CH 

(A) II and IV only 

(C) II and III only 

(B) I and IV only 

a>'f' II only 

~,[bGp;Jf>p; Gs:irLOri.Js;QflQl' s;m'ru6DT ~~.$s;~B;@i f;}ml);ll.$@ii.l:> GLDri>uL.L @~8;s;Q>u4 (sp, sp2 and sp3) 

LW6TT~? 

I. CH3CH2CH2CH3 

II. CH3CH CHCH3 

III. CH2 =CH CH= CH2 

IV. CH::CH 

(A) II LDrDJ);lltD IV LOL@i.l:> 

(C) II LD!i>IDJt.D III LDL.@i.l:> 
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18:t9 Colour of an organic substance is due to the absorption of visible light by 

..JI<)'· Chromophore 

(B) Auxochrome 

(C) Benzene ring 

(D) Long ch ain hydrocarbon 

~® a;rf1LO Gurr®61flm ,llil!D~~!i:>® 8;rTIJ6Wn.0 ~~Q.> ~GITGIT ----- Q~rr®~ a;L.yQ)~rr®ill a;~rra;Q)GIT 

~!)51~8Tfb6U ~®ill. 

(A) ®aJJrrGLO!lCurrr'r 

(B) ~.$GB=rr®GJJrrib 

(C) Gum8m QJ~GITUJib 

(D) ,©6ifarL ~~L.G1Jrr a;m'rum B=ri.J~6Ul 

182. The dye which is used as an indicator in acid-base titration is 

~ Methyl orange 

(B) Bismark bro.wn 

(C) Congo red 

(D) Indigo 

(A) GLO~~Q.> ~IJ~8T 

(B) tSlQ\>LOrrr'r.$ U@Ul.j 

(C) a;mr.iGa;rr §)QJul.j 

(D) @~n.q.Ga;rr 

183. Chromophore in Congo red is 

J!(t' Azo 

(C) Nitrazo 

a;rrri.Jaa;rr ~ruu~Gi.> ~G1rw ®GIJrraL.Orraurrr'r GT~? 

(A) c::!91G6rr 

(C) Q)J!iLl}Ca:rr 

(B) 

(D) 

(B) 

(D) 

67 

Nitro 

Anthraquinone 

~JDLalJrr 

~,!5~1J®u5la~rr~ 
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HU H tm f 1 

n H so .. n 

r ti f Ph h h 1 h dr1d nd 1 b n n 

A Im 

(B) ll1 m l k Brow n 

I luoro c m 

(D) Malnclute gr n 

~rrQSlB; JtrfleSlmUJ~lO Q Gir& • l 3 m 

(§@u@~i.b Curr~ ~mi_uu~ 

(A) t51mrruJb'1SlGit 

(R) t516il.>LOrrrr.$ U~Ul.j 

(C') Ll@:!)'7 SlGit 

(D) LOrrrumgL_ uifm6 

185. Which is used as mordant m morda n t dyeing? 

(A) Acetic acid 

(B) Phthalic acid 

.Jf3) Tanruc acid 

(D) Ben zo1c acid 

.@JD~Git!Dlif errUJuSl@Lb (!PQ>!DuS)Q) UUJGltU@P,JbUU@i.b .@!D~Gir!Dl ~~? 

(A) <:!9161 L..~.$ <:!91 i..61 Q) Lb 

(B) 15 rr'1Sl .$ <:!91 uSlru Lb 

( C) Lrrml 8; <:!91 L6l Q) Lb 
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,. 

186 .• Match List I with List II and select correct answer using the code given below the list 

List I List II 

(a) Chromophore 1. OH 

(b) Auxochrome 2. Malachite green 

(c) Triphenyl methane dye 3. A1Cl3 

(d) Mordant 4. N02 

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

1>?"- 4 1 2 3 

(B) 2 1 4 3 

(C) 3 4 2 1 

(D) 1 3 4 2 

QS1Q)L6'G'JUJ Q~rfl6l.j Ga:ti.JB;. 

Gl.JrflQ)a: I Gl.Jrflm~dI 

(a) ®alJ"rrCtnrrCurrr'r 1. OH 

(b) 48>aa:rr®a1J"rrt.0 2. LDITQ)Q)6L u~a: 

(c) LQ'll}"UQ'larQ> i.B~a~~ a:rrUJt.0 3. AlC13 

(d) LDrTrTL~L 4. N02 

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

(A) 4 1 2 3 

(B) 2 1 4 3 

(C) 3 4 2 1 

(D) 1 3 4 2 
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187 t h I I t l \\ th L t JI nd t corr t n \\ rum th " n b I \.\ th h t. 
L1 ti L1 t 11 

( ) I ldoh 

(b) Suero 2 mmomacal AgNO 

(c) Gluco e 3 Cane sugar 

(d) Tollen's reagent 4. Poly saccharide 

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

(A) 3 4 2 ) 

(B) 4 2 3 1 

.J.B)' 3 1 2 

(D) 3 ) 4 2 

61SlmLmUJ s;~@i51i.q.. 

6l.lrrloo6 I QJlflme: II 

(a) Qo LO"rT 8= 1. ~ruGLrrGjil(D8>Ge:rr~ 

(b) s;.$GIJ'rr~ 2. ~GIDrr~UJrr8ls;ro AgN03 

(c) ~158>Ga;rrw 3. Bi(!!JtD4 e:r'rc!i>s;ml]" 

(d) LO"Q)Qr a>l]Qlafl 4. urrGS1 err&a>mlJ"@ 

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

(A) 3 4 2 1 

(B) 4 2 3 1 

(C) 4 3 1 2 

(D) 3 1 4 2 
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188 Number of optical isomers shown by D-glucose is 

(A) 10 

(B) 8 

(C) 14 

~ 16 

(A) 10 

(B) 8 

(C) 14 

(D) 16 

189. Oxidation of glucose using Cone. HN03 gives 

(A) Gluconic acid 

,%' Glucaric acid 

(C) n-hexane 

(D) Heptanoic acid 
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mo P mt ut th wr n Stl m nt m th f, llo\\ m • Lact-0 1 mude up of \\i lu UIU 

B) ke 

(C) Suero l non-r du 1n u l 

(D) Benedict' rengent 1 u d by the doctors to estimate the blood ugnr 

.§;W~L c$(!9$fi~e;s;aflru lfiaJfDIT fll'16i tq.Bi 6;ITL..L£lttb 

(A) rurui>C:LrrQU @@ @)~&C:.srroo (!;Pru~a.ornru ~m~ 

(H) t9116:.C:LrrW 9® .$L...C:Lrr 61T.i6iOOIJ 

(C) 6i6:.C:17rrw ~® fj>@S;e;rr~6rr.is;m1J 

(D) LD®~~Qlrrc$m- Gu~iq.Bi &IJGR!flg)UJ @17~~~~ru u..'1fQ'T 6r'rS;e;m17u.S16DT c91a1Q>ru c:!>!,tD)UJ 

UUJQrU@~~~JDITrTO)Qr 

191. The reagent used in the conversion of chlorobenzen e into aniline is 

J,A) NaNH2/NH3 

(B) NaNH2/HCl 

(C) NaN02/HCI 

(D) NaN02/NH3 

®GQTrrC:1JrrGu6irr.fa>m ~001'°16rlrr5 lDITlD!D uiu6irru@i.0 s;gQRJfl 

(A) NaNH2/NH3 

(B) NaNH2/HCl 

(C) NaN02/HCI 

(D) NaN02/NH3 
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1. Sulphonation of Nitro benzene gives 

(A) c$) 
SOaH 

SOaH 

(C) @ 

& SOsH 

(D) 

(A) & SOaH 

+ c$) 
SOaH 

(B) 

~2 

~SOaH 

(C) 

(D) 
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19 

) 01 B 01 
~ 01 (D) 01 
Guoo&mtm mLDuLI 

(A) 0 1 (13) 0 1 
(C) 01 (D) 01 

194. Predict the product of the following reaction. 

(A) w (B) 

(C) Crr=:CJi 
£~8i6i8TL 6'6lQ)muSlQi B'rrhurrm 6\SlQ'l6!TGurr(!!)mro 8iQiar@t5liq.. 

01 + 10---
(A) w 
(C) Crr=:CJi 

ACFCH 74 
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195. The reagent used in Friedal-Craft's alkylation reaction is 

,)A) RCUanhydrous A1Cl3 

(B) RCl/NaCl 

(C) RCOCl/anhydrous A1Cl3 

(D) RC1/CHC13 

(A) RCU.£1J!DJD A1Cl3 

(B) RCl/NaCl 

(C) RCOCil.£1J!DJD AlC13 

(D) RCI/CHC13 

196. Predict the wrong statement. 

Aromatic nuclophilic substitution proceeds through 

(A) SN 1 mechanism 

(B) SN 2 mechanism 

(C) Benzyne mechanism 

J9) E 1 mechanism 

£w6iEliirrL 6i®~~.$6imlru ior~ f1'6l.lJDrrm~ . 

~ G1Jrn.orn..: ... 1.q-B; 6i(!96i6l.J r'r u!>lro L...@ 66lmm 6iffil6GT 6lS'l66"lm6l.J ~ 6im 
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197 When glu 0 c 1 heated with Con H so" Black prec1p1t t l formed It IS due to • 

(A) Ox1oabon 

(B) Rcductrnn 

,.JJJ(' Dehydrat10n 

(D) Dehydrogenation 

(A) ~t£<inSlaiam£i>JDili 

(B) ~@O;a;L.O 

(C) ~ir J$8is;Lb 

198. Nature of bond formed between the dye and metal ion mordant is 

(A) Covalent bond 

"' (B) Coordination bond 

(C) Ionic bond 

(D) Hydrogen bond 

~!D(1J>Q-r!fil6 e:rrUJ uSl@tb (!PQl!!)u5lru ILaQ>rra; ~UJ~ .@!D(1J>Q-r!fil.$®tb e:rrUJp;~!i>®ili @mLu5lru ~!i>u@L.O 

L.Slm~n.:.iy 

(A) e:a; i.Sl6U>Ql!T1.J4 

(B) n:$6ru t9m611Ufu y 

(C) ~ UJml u L.Slm611Ufu y 

(D) m~L.v~m L.Slm~n.J LJ 
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199 . • redict the product of the following reaction 

0 CO CHJ 

(A) @ 
CH a 

(C) @ 

0 CO CHs 

(A) @ 
CH a 

(C) @ 

CH3 ·CO"' 
AlC13 0------

CH3 ·CO / 
anhydrous 

(D) c£0·CO·CH
3 

CH3 ·~O"' 
AlC13 

0------+ 

CH3 ·CO / 
.£11!i>!D 

COCHa 

(B) @ 
(D) 

c£0·CO·CH3 

200. Change in specific rotation shown by freshly prepared glucose solution is 
(A) Inversion ~ Mutarotation 
(C) Rotation (D) Isomerism 

Ll~~rra; ~UJrrn:lBis;uuL..L ®~BiGs;rr~ s;m11.%U ~mWJmLUJ JblQ>LD a;w!i>5l (]s;rrQ8T~~ru s;rrL..@Lb LDrr!i>!D~~m 
GuUJir 

(A) ~m@£~ LDIT!i>!!)Lb 

(C) a;wiD61 
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(D) 
@LLrr arw£i>61 
LD rrJi> !J5l UJ Lb 
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