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Part—I/ 

General Studies / juiiq 

1. The Buddhist text which describes the names of 
16 (Sixteen) Mahajanpadas is known as: 

(a) Anguttara Nikayar— 

(b) Buddhacharita 

(c) Lalitavistara 

(d) Sutta.Nipata 

2. Which Indian states among the following were the 
top three performers in the category of Larger 
States in the State Energy & Climate Index 
Round-I (2022)? 

(a) Uttar Pradesh, Uttarakhand and Punjab 

b Utt Pras- t is.. aPras-shandGujarat 
(c) Gujarat, Kerala and Punjab  

(d) Madhya Pradesh, Rajasthan and Himachal 
Pradesh

C) 

3. Which one of the fo1kng is the busiest sea 
route of the world? 

(a) The Southern Atlan1fea route 

(b) The South Pacific s ?oute 

(c) The North Pacific sea route  

(d) The Northern Atlantic sea route 

4. Consider the following and arrange them in 
correct chronological order starting from the 
earliest to the last 
I. First five year plaiIi India 
II. Implementation o1i!T in India 
III. Starting of Social 1t4king in India 
IV. Establishment of NBARD in India 
Select the correct answeiibm the codes given 
below: 

(a) I, II, IV, III 

(b 111111 IV 

(d) III, IV, II, I  

1. 16 t) HI*ii rr41 i 
ic-( t, .cI,I 

(a) TT1l.i 

(b) oIkc1 

(c) ciliciI-ci 

(d) r1tlT?t 

2. IHI1Id t c—  cIli 1IkcI 4J kI  t 

1ft(I1 3Th c1c1I 1,1cbIcb J3o-I (2022) 

(a) 1kI1, 1(1 i'tii 

(b) 1kSlT, 31flTr31th1 

(d) F,111-H1c1 Mt 

3. 1Hd— IiI1 

(a) 1iIcbi 

(b)  

(c) iU t-d 11s) ii4 

4. rHrr(1R 1II. VF1Ti ) cIIIHcI4.I 

Tt31IFSFU Ttcg 

I. -iT-i4*ii 

II. IRt t TT 

III. IRF i iii i1ic frr t T3RT 

IV. iiituqrr 

-RTW11 1i': 

(a) I, II, IV, III 

(b) I, III, II, IV 

(d) III, IV, II, I - 
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5. If the sides of a triangle are in ratio 3 :4 : 5 and 

its perimeter is 36 cm, then its area is: 

(a) 64 cm2 (b) 48 cm2  

(c) 54 cm2 (d) 52 cm2  

6. Which one of the following pairs (Subject — 

Article of the Constitution) is not correctly 

matched? 

(a) Election of the President — Article 53 

(b) The President of India — Article 52 

(c) Term of office of the President — Article 56 

(d) Conditions of the President's office — 

Article 59 

5, 3:4:591T**Tl 

iii 'i1ii'i 36 fl t tt ii *: 

(a) 64fl7 (b) 482 

(d) 52Af 

.i1iii —1T 

111d* 

(a) kI4I T — i.tck 53 

(b) Rwit 52 

(c) i'gii 1cI1R1— i-cI 56 

(d) 1ii, — 59 

7. According to the Final Estimates released by the 
Department of Agriculture and Farmers' Welfare, 
what was India's total foodgrain production in 
2023 —24? 
(a) 315646 lakh metric tonnes 

(b) 3296-87 lakh metric tonnes 

c1 TEf I1H c PT w *0 31fPT 3iii-i' 

2023 —24 1Ti IJI cK1 

i(1.1I-1T? 

(a) 3156 l6ii 

(b) 3296'87i 

(c) 332298il111Zt 

(d)315775 cbF (d) 3157- 5 lakh metric tonnes 

8. Consider the following statements with reference 
to the Delimitation Commission: 
I. The orders of the De]imitation 

Commission cannot be challenged in any 
court. 

II. When the orders of the Deiimitation 
Commission are placed before the Lok 
Sabha or the State Legislative Assembly, 
then no amendment can be made in these 
orders. 

Which of the above statements is/are correct? 
(b) Onlyll 

(c) Neither I nor II (d) Only I  

I. '1kfll11 

':.1id1 11'T*.*I 

II 41k111H 1tT3TTT 

k11- iI t 

* 

(b) tll 

(c) Itll (d) rI 



* 4 * 
KEZE-04 

9. In which of the following substances are the 

forces of attraction between the particles 
maximum? 

(a) Kerosene oil 

IJ 
(c) Oxygen ii 

(d) Water 

10 Match List I with List ii and choose the correct 
answer using the codes given below the lists (with 
reference to Uttar Pradesh Budget 2025 — 26): 

List I List III 
(UP Budget (In Crore ) 
2025-26) 

A. PM-KUSIJM Yojana i. 650 
B. Micro irrigation plan ii. 720 

(Per Drop More Crop) 
C National - in 300 

IndustriaJtfJorticufte 
Mission Yojana 

D Uttar Pradesh Food iv 509 
Processing Jndustrr 
Policy, 2022 

Codes: 

(a) A-i, B-iv, C-i D-i 
(b) A-i, B—u, C—ui, D-iv 
(C) A-iv, B—u, C-i, D-iii 
(d) A—I, B-in, C-iv, D-ii 

9.  

ftTr1II*? 
(a) rjfl 

10.  

f;L TTt ci ri'ITr ifl  
2025-26). 

ftI 

2025 — 26) 

A. ft..-ctRT i. 650 
B. H1 1fi RT ii. 720 

C. iii. 300 

D. iv. 509 

ft1,2o22 

(a) A—ui, B-iv, C-i D-i 

(b) A-i, B—u, C-i, D-iv 

A-iv, B—u, C-i, D-iii 

(d) A-i, B—ui, C-iv, D-ii 

11. Which one of the following is not true about Jim 

Corbett National Park,TJftaraldhand? 

(a) Oldest National Park in India 

(b) Largest National Park in India 

(c) Home ior the endangered Royal Bengal 
Tiger 

(d) Located at the Himalaya foothills  

11. 1iftci fT1T fr lz 

(a)  

?iT iirr   J 
(c) i -& Tiui T9'(ET) 

(d) tThft 

- .................... .- -------------------- 



(d) Only IV 
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12. Which Indian city will host the Commonwealth 

Games 2030? 

(a) New Delhi 

13. Consider the following events and arrange them 

in correct chronological order starting from the 

earliest to the last activity: 

I. A.K. Gopalan vs State of Madras Case 

II. Satwant Singh Sawhney vs Assistant 

Passport Officer, New Delhi Case 

ifi. Maneka Gandhi vs Union of India Case 

IV. Hussainara Khatoon vs State of Bihar Case 

Select the correct answer from the codes given 

below: 

(a) IV,ffl,ll,I (b) ll,I,ffl,IV 

(c) ffl,ll,I,IV 

14. Which one of the following pairs (Texts 

Subjects) is correctly matched? 

I. Tripitaka — Jainism 

H. Anguttara Nikaya — Jainism 

ifi. Milinda-Panha — Buddhism 

IV. Bhagawati Sutra — Jainism 

Options: 

(a) Only ifi 

(c) Bothiandli 

15, Which of the following Amendment Acts reduced 

the minimum voting age? 

(a) 61s  Constitutional Amendment Act 

(b) 8611  Constitutional Amendment Act 

(c) 79th  Constitutional Amendment Act 

(d) 66th Constitutional Amendment Act  

12. c(.1-T Rcfl1 W 2030 1(4 Ii-i 

13, Ii-iI1ici 1ZRT311 1T ilk ct'ifti ?1i'T 

tc1I1 , 1 3iiR rir1fi dcb 

1Th1: 

I. .WIi:L1Ic1.1 *IIH TRI1 c4 

II 'l1c1d 1  ii-fl l'Wi 3TT 

ffl• .jc4I TftTET 

IV. F31U ici M fTR 4J' -1 

tcI4'1 

(a) IV,ffl,il,I (b) ll,I,ffl,IV 

(c) IH,ll,I,W 

14  

I.  

II.  

ifi. 

IV. Wicicfl'—T4 

15 1IHI1fsK r1 rrIr 31f-Tif aRI  

t  

(a) 61 T 

f• 

(c) 79 1RT 

(d) 66f -T1-PT 

(b) Mumbai 

(d) Bhopal 

(b)  

(d) iITT 

(a) Tffl 

(c) I3lll 



16.  

(a) i1ijU 

(c) *iiLl 

(d)  
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16, Which of the following is not a type of 
unemployment in urban areas? 

(a) Industrial unemployment 

(c) Educated unemployment 

(d) None of the above 

17. Who implemented the policy of Sulh-i-kul? 

(b) Jahanir 

(c) Babur (d) AlauddmKhilji 

18. Given below are two statements, dn'&is labelled as 

Assertion (A) and other is labelled as Reason (R). 

Assertion (A) : Leghaemoglobin in nodules of 

legumes pLiys an important role in biological 

nitrogen fixation. 

Reason (R) It protects the nitrogen (N2) fixing 

enzyme, nitrogenase, from oxygeni 

Select the correct answer usmg the options given 

below. 

(a) Both (A) and (R) are true and (R) is the 

correct explanation of (A) 

(b) (A) is true, but (R) is false. 

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

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

18.  

3TF1W (A) cTft r1ir 
tlii'1i.j i1* ft?.111UT qu 

ilr 1lNT?rr t I 
cu (I) ii'*i (N) c 

X)f1 (R) -ii 4c (R), (A) t ftiJ 
Olj91I (cIi *  

(b)  

(c) (A) 3 t (R) c'1'I1 ici , 1 (R), (A) t  
o11t b,c1l 

(d) (A)*,1(R)*I 

19, Which one of the follwing pairsis not correctly 
matched? 

(a) Ifa+b=15,then(a_1O)3 ±(b_5)3 0 

(b) Ifa+b=8andab= lO,thena3 +b3 =272 
(c) Ifa+b=l5andab=14,th,_b=13 

t(d) Ifa—b=4andab=2,thena_b 

19. ir .41 TI) lfrf?*? 
(a)  

(b) a+b=83ab1O, a3 +b3 .272  

(c) a+b=l5Thab=14,a_b13 

(d) a—b=4ab=2,fa3_b38O 



ofl1.91I cb4.c11 * I 

(d) (A)1*,(R)3WT* 

(e) (A) 3Th (R) ci1ul *ic*, 4ci (R), (A)  

c1IlI 

1 
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.20. The Rabatak inscription related, to Kanishka is 

associated with which countiy? 

21. Which one of the following pairs (Metals or 

Minerals) is not correctly matched? 

(a) Precious metal — Silver 

(b) Ferro Alloys — Nickel EI 

(d) Non-metallic mineral — Diamond 

22, The ratio of the radii of two cylinders is 2 : 3 and 

the ratio of their heights is 5 : 3. What will be the 

ratio of their curved surfaces? 

• (a) 7:9 (b) 9:10 

(c) 10:9 (d) 20:27 

23. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason (R). 

Assertion (A) : Cyclonic conditions are formed in 

winters when the atmospheric pressure is high and 

the air temperature is low. 

Reason (R) : Winter rains lead to anticyclonic 

conditions with low temperature over North India. 

Select the correct answer using the options given 

below. 

(a) (A) is false, but (R) is true. 

(b) Both (A) 'and (R) are true and (R) is the 

correct explanation of (A). 

(d) Both (A) and (R) are true, but (R) is not the 

correct explanation of (A). 

20. cb Idcb3 r1. 

(a) 

(c) 4Iit*dH 

21. rHrrd 4l c4.j-1T 1IT (1T 31%T1T 1) 

 u11dt? ;:: 

(a) ii—T, 

(b) 1T— 

(d) 

22. 

5 : 3 T 311'iR1 * I &i * 
3flfij? 

(a) 7:9 

23     t, R(A)T 

c,RUI 

3T1R(A) : td fl*Rft 

 * 3Th  ii't 1ii-i 

qu  (R) :  'IRF flc1bldI'1 cI1 1::I4.1  iT 

ftid1ftrrft*i 

.n;i  4W[1l  

r4 

(a) (A)3T*,14(R)1c1*I 0 

(b) 

(a) India 

(c) Pakistan 

(b) 9:10,, 

(d) 20:27 
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24. A common example of stem tuber is: 

(b) Onion 

(d) Ginger 

24. 9rr1,4.fl IU!*: 

(b) -i 

(c) ij (d) (c) Garlic 

(c) 8O873lJ6 LakhCroreT; 

(d) 80473608 Lakh Cror-- 

(a) (A)c*,1(R)r 

(b) (A) d(R)i*J 

(c) (A) 31k (R) c1-) *ic t, 1ici (R), (A) t 

(d) (A) (R)  * (A) 
oIs1I bc1I *1 

(d) Only II 

25, What was the size of TJttar Pradesh Government 

Budget in the year 2025 —26? 

(a) ! 80673608 Lakh Crore 

(b) 80273608 Lakh Crore 

26. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason (R). 

Assertion (A) : In deep sea, water is coloured. 
Reason (R) Scattering of light occurs in deep 

sea. 

Select the correct answer using the options given 

below. 

(a) (A) is true, but (R) is false 

(b) (A) is false, but (R) is tru 

(c) Both (A) and (R) are true, but (R) is not the 
correct explanation of (Mi  

(d) Both (A) and (R) are true and (R) is th 

L correct explanation of (A). 

25. 

cNI T? 

(a)  

(b) 802736•08nt 

(c) !808736O6rpg 

(d)  

26. %H *, TIiTr (A) i 

'ici i1-i icii * 
cJU (R):  

1I Tt Icbt 

27. Consider the following statements with reference 
to tropical evergreen forests: 
I. These regions are hot and receive heavy 

rainfall throughout the yçar. 

II Hardwood trees like ebony, mahogany 
are common here 

Which of the above statements is/are 
correct? 

(a) Neither I nor II 

(c) Only I 

27. iFfT iiki  -i1ikq 

I.  

II. cctI () T i'ft, 4TJft  

1I-1I'-"-lc1: Yi.'IiI*I 

(a) 1Iftll 

(c) I (d) tll 



(b) ll,I,ffl,TV 
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28. Consider the following and arrange them in 

correct chronological order starting from the 

earliest to the last: 

I. e-SatyapanYojana 

II. Niryat Bandhu Yojana 

III. PM Kaushal Vikas Yojana 

IV. Government e-MarketPlace (GeM) 

Select the correct answer from the codes given 

below: 

(a) ffl,ll,IV,I 

(c) I,JI,ffi,IV 

29. Match List I with List II and choose the correct 
answer using the codes given below the lists. 

List I List II 
(National (Zoological/Botanical 

• identity) name) 
A. National i. Ficus benghalensis 

Bird 
B. National ii. Panthera tigris 

Animal 
C. National iii. Pavo cristatus 

Flower 
D. National iv. Nelumbo nucfera 

Tree 
Codes: 
a A-ui, B-u C-i D-iv 

(c) A-u, B-iv, C-i, D-i 
(d) A-i, B-ui, C-i D-iv 

30. Which of the following is not correctly matched? 

(a) Bhuvankosha — KsheerSsmj 

(b) Prabhavak Prashasti — Chandraprabha Sun 

(c) Viddhashalabhanjika — Rajashekhara 

(d) Prithvirajavijaya — Jayanaka  

28. irr TtFàTrr.1T  g - 

I. .-'z1clI41 41*T{ 

II. [FT-I)[[ 

m. 

IV. (GeM) 

 1ii: 

(a) IJJ II, TV, I (b) II, I, ifi, TV 
(c) I ]I, III, IV '  (d) II, III, Iv,

,j -  

29. flIflll fl 

C. 

(U1 '1u.i) (Iuii1/cI1.ifcb 

flT) 

A. 1rfl i. -bl#.1 enc;1Ri 

ii. tTh 
C. iii. rfl:t1?hf?41 

D. kI1TT iv. ii-q'1 

(a) A-ui, B-u, C-i, D-iv 

(c) A-i B-iv, C-ui, D-i 

(d) A-i, B-ui, C-u, D-iv 

(b) rft - 

(c)  

(d)  

30. 

- 
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Part —ill mi —II 
Science I Iii.i 

Physics I 1fqi I4iI1 

31. A Zener diode is primarily used as alan: 

(a) Rectifier 

(b) Current source 

32, Which of the following irnits is used for short 

lengths? 

(a) Li.ht year 

31. ITsi  

(a)  

(b). U&i1citf 

(d) lI1k  

32. 

(c) Parsec 

(d) Astronomical unit 

(c)  

(d) c11fl 

33. Match List I with List II and choose e correct 

answer using the codes given below thl1sts. 

List I List II 

A. Isothermal i. Work done =0 

expansion 

B. Isobaric ii. Internal energy 

expansion decreases 

C. Adiabatic iii. Internal energy 

expansion increases 

D. Isochoric iv. Internal energy 

process constant 

Codes: 

(a) A-i, B-u, C-ui, D-iv 

(b) A-u, B-i, C-i, D-iv 

(c) A-ui, B-iv, C'-ii, D-i 

(d) A-iv, B-ui, C-u, D-i 

(d) A-iv, B-ui, C-u, D-i 

(d) Amplifier 



(c) 960 x  10" Joule 

(d) —224 X  iO-16  Joule 

(c) 960 x 

(d) —2-24x io'6 j 

36 frI fill 

   

   

     

A. AND 

B. OR 

C. NAND 

D. NOR 

    

iv + 
Lfl 

 

(a) A-iv, B-i, C-ii,'Ii-i 

(b) A-u, B-i, C-ui, D-iv 

(c) A-ui, B-i, C-i D-iv 

(d) A-i, B-u, C-i, D-iv 

*11* KEZE-04 

• 34. The retina of a human eye consists of: 

(a) Iris 

34, iiiici 3t 1ii fi i-11 't?ftt? 

(a) 14tkdi1cbi 

(c) Cornea 

(d) Transparent lens 

35. Two points P and Q  are maintained at potential of 

10 V and — 4 V, respectively. The work done in 

moving 100 electrons from P to Q  is: 

(a) —19.ox 10 17 Joule 

(c) c4i 

(d) '4i1T'rr
Lf 

35, 

Ti1I(yITTlT* PQ' 100 -lt 

1Hidt1 c(1lTTT1TcbI4t: 

(a) —19'Ox iO17i 

36. Match List I with List II and choose the correct 

answer using the codes given below the lists. 

List I List II 

A. AND i. A. 

B. OR ii. A.B 

C. NAND iii. x. 

D. NOR iv. A+. 

Cods: 

\ja) A-iv, 

(b) A-u, B-i, C-ui, D.iv 

(c) A-ui, B-i, C-u, D-iv 

(d) A-i, B-u, C-i, D-iv 

Ii' 
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37. Three spheres each of mass M and radius R are 

arranged as shown in the figure. The moment of 

inertia of the system about '' axis is: 
Y 

Y 

21 2 —MR 
5 

2 —MR 
2 

2 —MR 
5 

(a)  

(b)  

(c)  

37. 

__ 

Y 

(a)  

Y 

21 2 —MR 
5 

2 
(b) —MR 

2 

(c)  —MR 
5 

2 

38. Which of the following is an incoherent 
scatterin. 9 

(b) Bragg diffraction in crystal 
(c) Rayleigh scattering 
(d) Elastic-neutron scatterIng 

.j) 

39. A wire of resistance 4 is used to wind a coil of 

radius 7 cm. The wire has a diameter of 14 mm 

and the specific resistivity of its material is 

2 x m. Find the total number of turns in 
the coil. 

(a) 80 (b)90 

(c) 75 70 

38.  

1(a) c1j  

(b) rf 
(c)  

(d) NRt--j u1i 

39. t 4 IT dM1 R 7 iTl 1i 
cç lc1I * I ?fl T o1ft1 14 1fl * rii 
I rfii 2 x  1 0 tr  

(a) 80 (b) 90  

(c) 75 (d)70i  

LE 



(d) P=E 
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40. Dynsmic resistance of a forwardbiased diode is: 

(a) Directly proportional to the forward currents 

40. iT1i*: 

(a) 1JI k1-lI4Icfl 

1(b) i1tct 

(c) 1i.i1Miq, T1tP1QT 

(d) tcb 1T1t 

1 I 

 

(b) Inversely proportional to the forward 

currents 

(c) Constant at all forward currents 

(d) Unaffected by forward currents 

41. Two statements are given, one marked as 

Assertion (A) and the other as Reason (R). 

Assertion (A) : The efficiency of a Camot engine 

is always less than 1. 

Reason (R) : Because sink temperature T2  is 

always greater than zero. 

Select the correct answer using the options given 

below. 

(a) Both (A) and (R) are true, but (R) is not the 

correct explanation of (A). 

(b) Both (A) and (R) are true and (R) is 

correct explanation of (A). 

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

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

(b) (A) 3:r1 (R)Lu1 ic1 (R), (A) 

q'sll  

(c) (A)t,R)Wttt 

(d) (A)t,1t(R)41c4tI 

42. What is the correct relation between the pressure 

P and energy density E of a monoatomic gas? 

(a) P=.-E 

(b) P=!E 

(d) P=E  

42, I P1I*1cc1 Eflcl *1) 

lT 

(a) PrE 



(b) 8 seconds 

(c) 24 seconds 

(d) 16 seconds 

D.D.. 
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43. A bullet is fired vertically up from a 400 metre 

tall tower with a speed of 80 metres/second. If g is 

taken as 10 metres/second2, then the time taken 
b the bullet to reach the ground will be:  

43. T?ft4004kk  1 

 f 1rr t ft r rr cicb q 

cIç1I 41I.4 

(b)  

(c) 24 

(d) 16 

fl1 

44. The temperature of a gas is increased by 15°C. 
The corresponding change on Kelvin scale will 
be: 

(a) 288K 

(b) 273K 

(d) 25K 

45. Match the physical quantities given in List I with 
the corresponding dimensional formulae given in 
List H. Choose the correct answer using the codes 
given below in the lists. 

List I List II 
(Physical 
quantities) 

(Corresponding 
dimensional 
formulae) 

A.  Energy 

B.  Force " ML T 2  
C.  Power jjj 2 T2 
D.  Pressure 1V ML T 2  

(b) A-u, B-i, C-iv, D-i 

(c) A-iv, B-i, C-u, D-iii 

(d) A-i, B-i C-ui, D-iv  

44. fft ki T c1I'+iH 15°C t fzlT 'iRi  t i  
1fId1.IFc4cI.1 lI: 

(a) 288K 

(b) 273K 

(d) 25K 

45. *jfl I $f1I kIiI4l r fi II 
1;;i4i  I1H 1IyT 

bkf3d. 1iL 

ll 

('.i4 Ict IiiT) 
A. i. 2-3 it 

B. ii. ML 1  T ici 

C. T 2  i1i 

D. iv. ML T 2  sI 

(a) A-i, B-iv, C-i, D-ii 

) A-i B-i, C-iv, D-i 

(c) A-iv, B-i, C-u, D-iii 

(d) A-i, B-i C-ui, D-iv 



a A-i, B-iv C-i D-iii 

(c) A-iv, B-i, C-ui, D-ii 

(d) A-u, B-i, JC-iv, D-iii 

(a) A-i, B-iv, C-u, D-iii 
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• 46. The particle emitted in J3-decay together with an 

electrOn is 

(b) Photon 

(c) Anti-neutrino 

(d) Meson 

47. Match List I with List II and choose the correct 
answer using the codes given below the lists. 

46. f3—T1 cti.1 I1k ck1IIc1 cp)U 

In 

47. fl fl II Rici iiji 

ii 
List I 
(Substance) 

A. Aluminium 
B. Carbon 
C. Lead 
D. Silver 
Codes:  

List 11 
(Molar specific heat 

[J moJT1 I at 
room temperature 
and atmospheric 
pressure) 

i. 61 
ii. 265 
iii. 255 
iv. 244 

'ftI ftll___ 

(1lc'F ifi ii 

[J moF1  K 1  I 
W4I-1 

A.  

B.  

C.T 

D. 

i.  6i 

ii.  265 

iii.  255 

iv.  244 

(c) A-iv, B-i, C-ui, D-ii 

(d) A-u, B-i, C-iv, D-iii 

48. If electrons move out of a body to enter 

another body every second, then how much time 

is required to get a total charge of 1 coulomb on 

the other bod ? 

(b) 20 years 

(c) 1 year 

(d) 2 years 

48,  rlo9 fr 

HIc ,i 11i 

T1 1T4 t1ii? 
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49. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason (R). 

Assertion (A) : The temperature coefficient of 

resistance is positive for metals. 

Reason (R) : The temperature coefficient of 

resistance for insulators is also positive; 

Select the correct answer using the opiions given 

below. 

(A) is true, but (R) is false. 

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

(c) Both (A) and (R) are true and (R) is the 

correct explanation of (A). 

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

-3 SO. If A = grad 4, then curl A will be 

(a) a solenoidal vector 

(c) a non-solenoidal vector 

(d) a rotational vector 

51. If 'b' is the distance from the point ofbseryation 
to the wavefront and '2k' is the wavelength of 
light, then the area of Fresnel zone is represented 
by: 

(a) 22rb2. 

Ttb 
(b)  

So. A=grad, *,cur1A ii: 

(a)  

(d) ufi-r9ir 

51. 'b' 1r 1 c) 

(a) 2irbX 

Ttb 
(b) — 

x 
(d)  

iTb 
(d)  

Ttb 



(b) 9:4:1 

(c) 5:3:1 

(d) 1:4:9 

54. The dimensional formula of Stefan's constant is: 

(b) [MT3  }C4] 

(c) [ML 1  T 3  K] 

(d) [MLT 3  KJ 
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52. Two bodies of masses Mi and M2  are kept 

separated by a distance d. At what distance from 

mass M1  is the gravitational intensity produced by 

them zero? 

d/ 

d/ 

(c) 

53. For a free falling body, the ratio of distances 

travelled in the first, second and third seconds of 

its motion will be: 

52, oH M1 MdC3W1-PT 

&i TPiTti oj M1 c4'-1 

çcfle4U
i'i lu? 

d ./M 
(a)  

d/ 

53. 

3T'1Icl T11 

(a) 

(b) 9:4:1 

(c) 5:3:1 

(d) 1:4:9. 

54, qr I1dIcb t 1fli tIT*: 

(b) [MT3  K] 

(c) [ML' T 3  K] 

(d) [MLT 3  K] 



(c), 57.5% 

(d) 47•5% 

(c) 575% 

(d) 475% 
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55. Joule-Thomson coefficient for an ideal gas is: 

1 r2a 

C IRT V 

2a 
(b)  

1 1 a 
(c) tjjbJ 

55.  

1 1 2a 
L = - 

C RT 
V 

2a 
(b)  

ir a  
(c) tIb] 

56. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason (R). 

Assertion (A) Intrnal energy U is a state 

function 

Reason (R) : Intemaienergy depends only upon 

path. 

Select the correct answer using the options given 

below. 

(a) (A) is false, but (R) is true. 

(b) (A) is true, but (R) is false. 

(c) Both (A) and (R) are true, but (R) is not the 

correct explanation of (A). 

(d) Both (A) and (R) are true and (R) is the 

correct explanation!of (A). - 

56. 

iRU1 (R)  3T1?r fii t i 

cu (R) : i1rft 
-1  rwi 

(a) (A) 3ETzr *, d (R) Hi * I 

(b) (A) *, ii (R) 31rr* I 

(c) (A) 3Th (R) -) k1c *, +4ci (R), (A) 

°1I(I 7rr*i 

(d) (A) 3 (R) ).i'i ic-i 3 (R), (A) cl  

C1I9.0 IT1 

57 Two mcols are onented with their prmcipal planes 
making an angle of 300.  What percentage of 
incident unpolarised light will pass through the 
system? 

57, 

 *ITtf1RT 

(a) 275%  

(TFr) 1t30°ur 

fRT iRiic 



31Id*: 

(a) 2:1 

(c) 2:3 
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58. In a hydrogen discharge tube, the number of 
protons drifting across a cross-section is 

11 x 1018  per second, while the number of 
electrons drifting in opposite direction across 

another cross-section is 31 x per second. 

Find the current flowing in the tube. 

(a) 0176 A 

(b) 0320A 

(d) 0481 A 

59. Two convex lens each of focal length f1  and f2  are 

placed at a distance 'd'. The chromatic aberration 
and spherical aberration is minimum The ratio 

f 
1. 

— is: 
f 

2 

(a) 2:1 (b) 4:1 

(c) 2:3 

60. A solid sphere having 50 cm radius and uniform 
density is rotating about its diameter. Its radius of 

gyration is: 

(a) 5cm 

(b) 10cm 

(d) cm 

61, A heat sink is generally used with a transistor to 

(a) Prevent excessive temperature rise 

(b) Decrease the rorwara current 

(c) Increase the forward current 

(d) Compensate for excessive doping  

58 t     i1 k lft T-cW. 

tR::l cfl  1ii41 'z191I 11 < io18  

5EIt 9LlcI1rr E%T-cbI. 114;: c4l1 

ctd.1I TII 31x 10  *I 

11cII11 RtJK1 c1iiL, 

(a) 0176 A 

(b) O32O A 

(d) 0481A 

59. 

f 
t%1T I — 

f 
2 

60. 50 i4t 1rr cflc1I l!,c HI"l Hc1 1 T c)'d iiI 

q 1(u11)11Tt :  

(a) 5 4L. 

(b) ioI4I- 

61,  itl T k1ll4I?Id:  

1ii'nii*i 

3dNHH E'J 

ii1it 

(c) 3111lc 11', 

(d)  

J 



64. 

'u -i I1l? 

(a)  

(b) ccfl4 
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62. The expectation value of energy of a particle, for 

which the wave function is iy, is writtéli as: 

+00 ( '\ (d) <E>=f W—hVk,dv 
00 

63. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason 

Assertion (A) : An ammeter is always connected 
in series in a circuit. 

Reason (R) : Ammeter has very low resistance. 

Select the correct answer using the options given 

below. 

(a) Both (A) and (R) are true and (R) is the 

correct explanation of (A). 

(b) (A) is false, but (R) is true. 

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

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

62. lcf- UJ 1r fir, r d( TR 

wt 

64. When Neils Bohr shook hands with Werner 

Heisenberg, what kind of force was exerted? 

(a) Nuclear 

(b) Gravitational 

(c) Weak 



(b) tk 1I.11c1dI*I 

2  my 
(c)  

4 

(d)  

(c) 25N 
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65. A hero of a stunt film fires 50 g bullets from a 

machine gun, each at a speed of 10 km/s. If he 

fires 20 bullets in 4 seconds, then he exerts an 
average force against the machine gun during this 

eriod 
(b) 125N 

(c) 25 N (d) None of the above 

66. A particle of mass m is moving in a horizontal 
circle of radius r with uniform speed v. When it 
moves from one point to a diametrically opposite 

point its: 

(b) momentum does not change. 

my2  
(c) kinetic energy changes by 4 

(d) kinetic energy changes by my2. 

67. How much work is required to break up a liquid 
drop of radius R and surface tension T into n 

ecival smalL&Qns?  

(a) 4irR2T(n113  — 1) 

(b) 47rR2T(n1 

(c) 4tR2T(n213  — 1) 

(d) 4tR2T(n2"3  + 1) 

C 
68. A clock is moving with a velocity — relative to a 

3 

stationary observer. To the stationary observer, it 

will go slow in one hour by: 

(a) 343 minutes 

- 300 

[64minutesJ 

(d) 360 seconds 

65. 5oflTf1ri 

1.0 1*rft,. ii I1 R1I I  ci  4 

20 11iiTiiii *, 1iT lkH 11TF1 

1Uc1It: 

(b) 125N 

(d) 'il 

66. So1HI.1 m T !Jcbk111I.1 i1 v iii r 

fpi&i 1lc 11IdI* ?t: 

67 
1Ljc11I cti4c*ii iI? 

(b) 4itR T(n"3  + 1) 

(c) 4irR2 2/3 T(n —1) 

(d) 4tR2 2/3 T(n +1) 

68. 
3 

(a) 3431F1 

(b) 300 

(d) 3-60i 
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69. In a stationary sound wave, the pressure variation 
is  

69. 111111411 

(a) Maximum at nodes and minimum at 
antinodes 

;5 j 
(b) IG1 c4(UJ 

(c)  

(d)  
(b) No pressure variation is observed 

(c) Minimum at nodes and maximum at 
antmodes 

(d) Constant everywhere 

70. Proper mean life time of mesons travelling 70. 7E 1H Fflf 3fl 1-M, I1 08c T* 

Wr *, 24 x io8 * with velocity 08c is 24 x iO_8  

apparent mean life time is: 

(a) 400 x minute 

(b) 144 x io_8 minute 

second. Its 

TcIc1*: 

(a) 4'OO x 10 8  jI_ 

(b) 144x10 8 f1R 

(d) 144 x  10-  second 

— A A A 
71. If R=ix+jy+kz, thnthecorrect 

) 4.oX 1o_8 ( 

(d) i.44xiO_8 

+ A A A 
71. R= ix+jy+ kz fti kicI*1ic t: 

identity is: 
(a) divR=3 

=0 

- 
(c) divR=0 

(d) curlR=3 

(b)grad 

(c) divR=0 

(d) curlR=3 

72, What is the decimal equivalent of the binary 
number 1101? 

(b) 12 - 

(c) 14 

(d) 11 

72. 1111l (-is'qI 1101 ctl HcI  

(a)13 

(b)12 

(c) 14 

(d) 11 



(b) fMc+,lI 

(c) iM 34il c4M ii  cblVil, 3p 34l 3s iT 

31 i 
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73. Which of the following statements related to fine 

structure of sodium D-Line is not correct? 

(a) Fine structure is obtained due to transition 

from energy levels 3p to 3s. 

(b) Selection rules for transition are AL = d 1 

and AJ =0. ± 1. 

Due to spin orbit interaction, both 3p and 3s 
energy states split into two energy states. 

Sodium D-line l5ë1?fflto pnnclpa[ series. 

74. A beam of light is first passed normally through a 
quarter wave plate and then examined through a 
rotating Nicol prism. The intensity of the 
emergent light from Nicol prism shows a 
variation with minimum intensity zero. Then the 

given beam of light is: 

(a) Elliptically polarized light 

(b) Unpolarized light 

(d) None of the above 

75, A sound absorber attenuates the sound level by 
20 dB. The intensity decreases by a factor of: 

(a) 1000 

(b) 10000 

(c) 10 

76. A clear sheet of polaroid is placed on the top of a 
similar sheet so that their polarizing axes make an 
angle of 30° with each other. The ratio of the 
intensity of emerging light to incident unpolarised 
light is 

(a) 1:3 (b) 1:4 

(c) 3:4  

73. 1i'sii D-cii'i *1,*iI fT?F P41r1rd 

-R) W7*? 

(a) 14.*fl 3p 3s 1UI cU 

(b) k1cI1UI 11L AL = ± 1 3Th 

AJ =0, ± 1 I 

(d) )r1H D-iii TMr* 

74, cfl rui rrirtrr  

IkI ':lId * 3 1 411 cliI 1kiki 

'1Nl 'IIdI t I Pk1i 11'H I14ci i'*ii t 

c1)ccii ' ikcic1i Iii t 3Th lcll.I d1icii ui 

?it 1ii iiT 1cttI chkull *: 

(a)  

75. 

cdc1Tct.fl*: 

(a) 1000 

(b) 10000 

(c) 10 

76 T ' 

- 1 Ik I TZT*i f TT-t1TT 

30°fctui RT* ii4i 'in 

d1IT T 34T4Tf 

(a) 1:3 (b) 1:4 

(c) 3:4 



dP 

— T(V+V) 

(c) 
T(V+V) 

dT L 

T(V —v dP 2 
dT L 

(d)  

7& Clausius Clapeyron latent heat equation is: 78. cMIIq J1TTIt?rl.fl W-I1cb.ui *: 

L 
(b) 

79. When a source of light emitting line spectrum is 79. 
placed in a magnetic field, then which of the 
following statements is correct? 

(a) Anomalous Zeeman effect requires stronger 
field than normal Zeeman effect.  

(b) In a strong magnetic field, spectral line splits 
into three components called normal Zeeman 
effect.  

(c) In anomalous Zeeman effect, number of 
spectral lines decreases. 

(d) Paschen-Back effect is not related to 
magnetic field. 

f1  

k&J '1R1I *, rrd 

(a)  

tl-H TfT4i'SEr 

Pt 

(b)  

ift * i  fliRir 

&'iiciiPt  

(c)  

cbft*J 

(d) W-i  

ri 

(b) dTT(V+V 
2 1 

(c) 
dP — T(V+V) 

dT L 

(d) 
dP T(V2_V1) 

dT L 
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77. A pendulum bob has a speed of 3 mIs while 
passing through its lowest position. What is its 
speed when it makes an angle of 600 with the 
vertical ? The length of pendulum is 05 m. Take 
g= 10m1s2. 

() 40mIs 

(b) 20ni1s 

(c) 32m1s 

(d) 42mIs  

77,  

fftrkdtI 3T-t60 

tio 5'ft *Ig= 

(a) 40ft./*. 

(b) 20'ff.t. Lfl 

(c) 324t.t. 

(d) 4.2rft./. 



82, y1 =l0sin(1007tt)y2 105in(108itt) 

  W i1i   TIi c1Kt (beats) 

(a) 2 

(c) 8 

(b) o4IHTJT 

(c) TtT 

(d)  

(d) 6 
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80. Which of the following statements is correct? 
(a) Both steel and rubber have the same 

elasticity. 
teel is less elastic than nihher  

c) Steel is far more elastic than rubber. 

(d) Steel is not elastic, but plastic. 

81. Given below are two statements, one is labelled as 
Assertion (A) and other is labelled as Reason (R). 

Assertion (A) : In Simple Harmonic Motion, the 

motion is to and fro and periodic. 

Reason (R) Velocity of particle, 

v = w ./ a2  — where x is displacement. 

Select the correct answer using the options given 

below. 

(a) (A) is false, but (R) is true. 

(b) (A) is true, but (R) is false. 

(c) Both (A) and (R) are true and (R) is the 
of (A'. 

(d) Both (A) and (R) are true, but (R) is not the 

correct explanation of (A). J 

80. 

(a) tiIi (l1T1T)k1lNtI 

(b) ki (-TI44)* I  

(c) &ib (1c'1ft4)tI ( 

(d) *1c1 ci'kR(1c1R4 1IItI 

81. 

k1tcbRut (R) R1ITtI 

(A) i 3WA4 ii1i k ii1i Tt-1 3 

3IT1bcfltI 

= w ./a2 _ x2 ,ix 

1mr * 
ihiiT i'li i1 r ii 

rt 

(a) (A)3*,1t(R)*I 

(b) (A)c*,tfk(R) 3 *I 

(c) (A) 3Th (R) c  T1 3k (R), (A) 
rf 

o1l9lIc4.ç1II 

(d) (A) 3Th (R) *c *, t1t (R), (A) 

c4çfl 

82. The number of beats produced per second by the 

vibrations 
10 sin (100 lEt) andy2 = 10 sin (108 it t) is: 

(a) 2 

(c) 8 

83. Lenz's law is conse.uenceo law of: 

(b) Conservation of mass 

(c) Conservation of charge 

(d) Conservation of momentum 



(c) E0R2 
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84. Which of the following gas molecules will 
have "only translational" degrees of freedom? 

(a) H2 (b) 02 

(d) N2  

85. The depression !atthe free end of a cantilever of 

length 1 is The depression at a distance ± 
from the fixed end is: 

86. A unifoimly charged thin spherical shell of radius 
R carries uniform surface charge density of per 

unit area. It is made of two hemispherical shells 
held together byressing them with force F. Then 
force F is proportional to 

84. i-iRiR 

iiii1' iii 'uff1? 
(a) H2 (b) 02 

(d) N2  

85. icb flcflc1k 1*ic11 9iT 1*, J.ctd 

1VR_ 1cHH1*: 
4' 

(b) 025 

(c) 0086 (d) 086 

86. f1T R T lcb c1I r 'c1iI.i y 

3ii1id * 1II cb1HH ig  31*r *1cc1 cy N1t 
TZ I4c1 * I  Tjfj iif 

fti Icbk PTT 

F*i IiHIIc{l: 

F 

1 
(b) —rR 

1 G2  

cR2 (d) 
0 0 

(b) 025 

(d) 086 

(c) 

87. A battery of emf 10 volts and internal resistance 

is connected to a resistor If the current m the 

circuit is 05 A, what is the resistance of the 
resistor? 

87, 1 10 ?f1T 
3'çcffT3 3f*,  
tffq- IR1 05 At, I 

(b) l4 

(c) 73[ (d) 2O3ftJT 
(b) l4~ 

(d) 201 
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88. Select the correct statement: 

(a) The magnitude of average velocity in an 
interval is equal to its average speed in that 

interval. 

(b) It is possible to have a situation in which the 
speed of a particle is always zero, but the 

average s. eed  is not zero.  

) 
The magnitude of the velocity of a particle is 

q p.  
(d) It is p0551 e to ave a situation in which the 

speed of a particle is never zero, but the 
average speed in an interval is zero. 

89. Given below are two statements, one is labelled as 
Assertion (A) and other is labelled as Reason (R). 

Assertion (A) : When two vibrating tuning forks 

having frequency 256 Hz and 512 Hz are held 

near each other, beats cannot be heard. 
Reason (R) The principle of superposition is 
valid if the frequencies of the oscillations are 
nearly equal. 
Select the correct answer using the options given 

below. 
(a) Both (A) and (R) are true, but (R) is not the 

correct ex a lanation of A 

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

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

90. Microwaves of wavelength ? = 2O cm are 

incident normally on a slit that is 50 cm wide. 
What will be the total angular width of the central 

maximum? 

(a) 432° (b) 452° 

(c) 412° 

88, 

(a) 3I1* TIuI1R11 

ek141 r1r twi. 1ii *i 

(b)  

c;u1 3T;rt 

(') I F 1 41k11IUI ,ii41 rrir 

(d)  

c1 Ti3 RI 1I11itI 

(c) (At,it(R)kictt 

(d) (A) (R) i1 ici (R), (A) 

90. 

f TT?ft I 

lfl'i 

(a) 432° 

(c) 412° 

( 
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Chemistry / iu*i iciiu- 

91. Mg2C3  reacts with water forming propyne, 

C34  - which has: 

(a) 2 sigma and 3 it bonds 

(b) 3 sigma and 1 it bonds 

(c) 2 si: iia and 1 it bonds 

92. A saturated solution of silver chromate 

(Ag2CrO4) has [Ag] = 50 x M and 

{CrO42 ]=44 x  10 4 M. What is the 

value of of silver chromate (Ag2CrO4)? 

(a) 15 x  1ff 4  

(b) 25 x  iff 6  

91. Mg2C3  c) lci 3T1T1F1T RI iI ñTI C34  

(a) 2lTQci3irV 

(b) 3ftTlc1itT jjrjj 

) 2RT1 41itT 

92. ik Z(Ag2CrO4)icH 141it 

[Ag] = 5O x M 1?4 

[CrO42 ] 4.4 X  1ff 4  M1 Ricci~t 

(Ag2CrO4)iKTm[cf1I II? 

(a) l5 x 

(b) 25 x iO_ 6  

(d) None of the above 

93. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason(R). 

Assertion (A) : Most of the synthetic polymers 

are not biodegradable. ig 

Reason (R) : Polymerization process basically 

induces toxic characters in organic molecules. 

Select the correct answer using the options given 

below. 

(a) Both (A) and (R) are true, but (R) is not the 

correct explanation of (A). 

(b) (A) is false, but (R) is true. 

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

(d) Both (A) and (R) are true and (R) is the 

correct explanation of (A). 

(d) dmt1 

93. T[ 
, fH    T1TF (A) 

3T1P.TT (A) : 3Ti.TEFtT fT[ l6vicb 

flc4) uft .ii  

u(ui (R) : c1c1cbut I1II ci4iict 

393r1f  

 T 4i 

(b) (A) '3 *, (R) '&c1 I 

(c)  

(d) (A) Th (R) i)  Th (R), (A) c) 



94. [Co(N}13)5C1]SO4  and [Co(NH3)5(SO4)]Cl are: 

Geometrical isomers 

(c) oora mation isomers 

(d) r*HId4c.fF 
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94. [Co(NH3)5Cl]504  fIT [Co(N113)5(504)]Cl ctI 

(d) Linkage isomers 

95. Consider following properties: 

I. Pressure 

II. Refractive index 

ifi. Specific heat 

W. Energy 

Which are intensive properties? 

(a) ll,fflandlV 

(b) I,ffiandlV 

(c) I,ll,fflandlV  

95. dtlRcf11: 

I. gi 

II. 31'cIiIc4 

ifi. 

Iv. 'i T= 

(a) ll,ffiW 

(b) I,ffltIV 

(c) I, II, m IV 

96. Given below are two statements, one is labelled as 

Assertion (A) and other is labelled as Reason (R). 

Assertion (A) Base hydrolysis of 

1,2-chiorohydrin gives 1,2-diol with retention of 

configuration. 

Reason (R) The reaction follows SN1  

mechanism. 

Select the correct answer using the options given 

below. 

(a) (A) is false, but (R)is true. 

(b) (A) is true, but (R) is false. 

(c) Both (A) and (R) are true, but (R) is not the 

correct explanation of (A). 

(d) Both (A) and (R) are true and (R) is the 

correct explanation of (A). 

96.  (A)Tt 

IkUI(R)3f?11TTflT*I 

3rF11R (A) : 1,2-II1I'1 
-1'i cbI 'm fl f41RTT 1,2-1f iii 

cu (R) 4qfT SN1  fTF11iT ftt i 

11* fT Tt Ic14cl rR T W-1-i 

ci 

(a) (A) 3art, (R) 'izic'.i * I 

(b) (A)**,1t(R)3Tt!j 

(c) (A) (R) -ic-I *, 11t: (R), (A) ii 

..' 

(d)  

Ot(91iT*i 



(b) 2, 3-dimethylpent-2-ene 

(c) 1-methyl cyclobutanol 

(d) Pentan-3 -one-oxime 

(b) 2, 3- -241 

(c) 1-Tt 1I1'c1 

(d)  

99. Which of the following compounds will exhibit 

eometrical isomerism? 
99. 1H1Rc1 f-ff iI'Icb I1d14  

11c1t1T? 

100. For an adiabatic process, according to the First 

Law of Thermodynamics: 

(a) AE=—w 

(b;rE = q — w 

(c) AEw 

(d) None of the above 

100. iipicc;1 

(b) AE=q—w 

(c) AE=w 

(d)  

*30* KEZE-04 

97. Consider the following tements about 
oxy-acids of phosphorus 
I. H3PO4  is a tribasic acid. 

II. In H3P03  all the three hydiogen atoms 

are ionizable. 
III. The salts of orthophosphoric acid are 

used as fertilizers. 
Wlich of the above statements are correct? 

(a) landil 

(c) I,IIandffl (d) II and III 

98. Which of the following pairs is iwt correctly 

matched? 
(Type of shift) (Tpe of Change) 

(a) Hyperchromic shift— Increase m molar 
absoi3tivity 

(b) Red shift — Shift of absorption to 
longer wavelength 

(c) Blue shift — Decrease in absorption 
intensity  

(d) Hypsochromic — Decrease in molar 

shift absorptivity  

97. 'bft4 11-3119T 1 1tHft1RI R1 

I. H3PO4 LR13I1F*I 

II. H3P03 ftd1.1 iiiu 

31l-H-fl1 

Ill. 3T[ 1c44'1 r 

YTh 

(a) I3ll 

(c) I,llffl (d) II Ill 

98. -111rd q.1-T*? 

(tftE1R) 

(a) 1 I4ilTttT —i'.3t 

(b) c1iv1 iwFr - tM ET1 

(c) T1f1T'FF 

(d) 3u[j 2]TtFf 
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101. Match List I with List II and choose the correct 

answer using the codes given below the lists. 

List I List 11 

(Hydrides AU3) (Bond angle) 

A. NH3 i. 918° 

B. PH3 ii. 913° 

C. AsH3 iii. lO78° 

D. SbH3 iv. 933° 

Codes: 

(a) A-u, B-ui, C-iv, D-i 

(b) A-ui, B-i, C-i D-iv 

(c) A-ui, B-iv, C-i, D-ii 
1 

(d) A-u, B-i, C-iv, D-iii 

102. What is correct order of for n —p 

transition for R - CN, R - NO2, and 

R-N=N-R? 

(a) R-CN>R-NO2 >R-N=N-R 

(b) R-CN>R-NO2 <R-N=N-R 

R-CN<R-NO2 <R-N=N-R 

(d) R-CNR-NO2 >R---N=N-R 

103. When Cl2  gas passes through a concentrated 

solution of alkali: 

I. Cl2  acts as a reducing agent. 

jj. Cl2  is reduced. 

ffl. Products formed are 5 CF, ClO3  and 3 H20. 

Which of the above statements is/are correct? 

(a) I and II 

(b) landill 

(c) Only II 

101. fl Ikrfi H1d rjii 

rrit i4'It t*l    i 

ftu 
(Ic!U) 

i.  918° 

ii.  913° 

iii.  lO78° 

iv.  93.30 

(c) Arii, B-iv, Ci, D-ii 

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

102. R-C-NO2,TR-N=N-RR1 

(a)  

(b) R-CN>R-NO2 <R-N=N-R 

(c) R_CN<R_NO2 <R-NrN-Rj 

(d) R-CNR-NO2 >R-N=N-R 

j•  

II. 

ifi. CF, ClO3 '33 H2O*I 

(a) Ill 

(b) I3Thffl 

lTH 

(I1 All3) 

A.  

B. PH3  

C. AsH3  

D. SbH3  

C' 

(a) A-i B-i, C-iv, D-i 

(b) A-ui, B-i, C-u D-iv 
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104. Consider the following statements with reference 

to electron affmity 

I Electron affimty of Be, Mg, Ca and N is 

practically zero. 

II. Electron affinity of F is unexpectedly low. 

Which of the above statements is/are correct? 

(a) Only I 

(b) Neither I nor II 

Onlyll 

105,, Match List I with List II and choose the correct 

answer using the codes given beIw the lists. 

List I List II 

A. XeOF4 i. Square pyriimidal 

B. BF3 ii. Trigonal planar 

C. C103F iii. Tetrahedral 

D. PC15 iv. Trigonal 

bipyramidal 

Codes: 

(a) A-iv, B-li, C-i, D-iii 

(b) A-i, B-u, C-in, D-iv 

(c) A-ill, B-il, C-i, D-iv 

(d) A-i, B-i, C-iv, D-ii  

104. 1tii1i1i ftfR 
cu1 

I. Be,Mg,CaITNci1 

jift*i 

II.  

H1Rd - T*/? 

(a) TI 

(b) rIrll 

(c) rii 

105. fl I ftll1d 

 11L,I 

flll 

A. XeOF4 i. Wf 

B. BF3 ii. c)ufl ç-ftq 

C. ClO3F iii. 

D. PCl5 iv. 1ctlufl1 1R1 

(a) A-iv, B-il, C-i, D-iii 

(c) A-ill, B-il, C-i, D-iv 

(d) A-i, B-i, C-iv, D-ii 

106. Strength of halogen acids (1ihwater 
HF HC1 HBr Ill 
(1) (2) (3) (4) 

will be in the order: 

(a) (1) > (2) > (3) > (4) 

(b) (3)<(2)<(l)<(4)  

106. '*i ii 3R?t (HX) lllc1I 
HF HC1 HBr ifi 

(1) (2) (3) (4) 

Tcb II: 

(a) (1) > (2)> (3) > (4) 

(b) (3) <(2) < (1) < (4) 

(c) (2) < (3) <(4) < (1) 

(d) (1) < (2) < (3) <(4) 



108 H11d c -ft RTZ1 3Tfr, RTftT 

ki'q'i T , IkuI 

142Ba + 91 +3 In 
56 36 0 

(c) + H— 13N +7 

(d)  14N + 'n 
7 0 

(b) A-i, B-i C-ui, D-iv 

(c) A-u, B-iv, C-i, D-iii 

(d) A-iv, B-i, C-u, D-i 

(b) A-i, B-u, C-ui, D-iv 

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

(d) A-iv, B-i, C-u, D-i 
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107. The reagent used for the distribution between 

primary, secondary and tertiary alcohol is: 

(a) Lucas reagent 

(b) Tollen's reagent 

(c) Schiff's reagent 

(d) Heisenberg's reagent 

108, Which of the following nuclear reactions is an 

example of nuclear fusion? 

(a) H + 3H He + n 

(b) 2 U +fl 42Ba + 91Kr+3n 

(c) 1 C+H N+'Y 

(d) 1 N > 1 C + 

109. Match List I with List II and choose the correct 

answer using the codes given below the lists. 

107. fid1-iq, T 1çflqq, iccIIc1 .irtrr 

1i'di 34tFt dit? 

(b)  

(c) IIh4 

(d)  

l09.tIfllld -fl 

List I 

(Molecule) 

A. CS2  

B. H2S 

C. HgX 

D. NH3  

Codes:  

List LI 

(Shape/Geometry) 

i. Bent 

ii. Linear 

iii. Trigonal pyramidal 

iv. Linear Bent 

tll 

(3i uqji'r.i ufT) 

ii. kki 

111 1uli 

(3T 

A. CS2  

B. 112S 

C. HgX2  

D. NH3  
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110. Which of the following is not an aldohexose? 110. rr * q-ir vcb rc4*11 *? 

(a) Mannose 

(c) Glucose 
(b) Galactose (b) kIctk 

111. If energy of first orbit of hydrogen atom is 

— 2 17 x  10T, Jlatom, what is the energy 

associated with, 5th  orbit 9 

(a) —1068x 10 20 J/atom 

(b) — 668 x iO J/atom 

— 4-68 x  1 0-  J/atom 

111. zf I-H '.R1. r.pi IT t 

—2-17x iø_18  

Tfl? 

(a) — 10-68 x  10 20 J/'.4k1.lIuI 

(b) —668 x  10 20 J/'.Rl.nu 

(c) —468 x 10 20 J1'.RI.ItuI 

112. 
free radical 

+ HBr addition > [P] 
CH3  

Product P is a :•;n 

CH-, 
3 

fr 'p 

(a) Meso 

(b) Racemic thi*tre 

(c) Meso + Racernic mixture 

(d) None of the above 

113. Consider the following pairs of compounds: 
CHO CHO 

H—C—OH HO—C—H 
HO-S —H H -c! —OH 

I I 
Ph Ph 

I. Both are Mantiomers 
II. Both are threo forms 

ifi. Both are d1a.tereomers 
IV. Both are D and L pairs 
Which of the above statements are 
correct? 

(a) I,llandffl 

(c) II, III and IV (d) I, ifi and IV  

Br 
112. 

+ HBr   > [PJ 
CH3  

CH3  

P.3c'-ilct: I1 

(b)  
_____ (c)  

(d) mR 

113. 1IrriRd 11: 
CHO CHO 

H—C—OH HO—C—H 
HO— —H —OH 

Ph Ph 



(b) Meson - Y 
(c) Positron - Anderson 
(d) Antineutrino - Fermi 

(d) Third order - moFL L s 

(b) uii-iq,icii 

(c) -s'i 

(d) -iJ- —ff 
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114., Match List I with List II and choose the correct 
answer using the codes given below the lists. 

List I List II 
A. Hoffivann i. Betaine 

Bromaxriide reaction 
B. Aldol condesation ii. Dichiorocarbene 
C. Reimer-Tiemann iii. Carbanion 

reaction 
D. Wittig reaction iv. Nitrene 
Codes: 

(a) A-i B-i, C-iv, D-i 
(b) A-i, B-ui, C-i D-iv 
c .A-ivB-ii C-i, D-i 

114.flIflll 1T 
i11g)  it 

ftI ftll 

A. i9'41 iiii 

1T C) Si 

B. rii~i 11.
•\\ rD  

C. I1Ik-cl*i Il-I 

3TT 

D. I F3T111T iv. -til-i 

C' 

(a) A-i B-i, C-iv, D-i 

(b) A-i, B-i, C-u, D-iv 

(c) A-iv, B-i C-i, D-i 

115. The amount of a radioactive substance which has 

a decay rate of 3-7 x 1010 disintegration/second is 

called: 
(a) 1 Bq (Becquerel) 
(b) 1 Ci (Curie) 
(c) 1 mol (lc?fole) 
(d) 1 rad (Radian) 

116. Which of the following is not correctly matched? 

isa 

117. Which one of the following pairs (Reaction - Unit 
of rate constant) is not correctly matched? 

(a) First order - s 

(b) Second order- moF1  L 5-i  

115. r1I 

3.7 x 1010 1i-r i1 :it bcitd1 *: 
(a) 1 Bq (i) m 
(b) 1Ci(c41 g:: 
(c) 1molQ-ici) 

(d) lrad('si.i) 

116.rr -EIT1 r1 t? 

117. r--rr -T zp (Tf4i1T 

- --1 (a) 1%Tf qtic- i. 

(b) t-HI 
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118. The pH of the buffer solution of lactic acid + 
lactate is 43. If the concenfration of lactic acid 
and lactate are 003 M and OO73 M respectively, 
then what is its PKa  value? 

118, Icb 3F + tZ  4li T pH = 4.3 t I 
cIcb I: 003 M 

?11T OO73 M *, t W 9k lci pK T 1T cfl 

(c) 674 
(d) 474 

fY.' 

119. The emlof a Damell cell at 298 K is 

Zn ZnSO4(OOl M) I I CuSO4(1O M) Cu 

When the concentration of ZnSO4  is 1O M and 

the concentration of CuSO4  is 0O1 M, then the 

value of emf is E2. 

What is the relation between E1  and E2 ? 

(a) E1 >E2  

(b) E2=O~E1 

(c) E1 =E2  

(d) E1 <E2  

120. Match List I with ListT1 and choose the correct 
answer using the codes given below the lists. 

List I List II 
A. Acetic acid i. Stephen reaction 
B. Sodium ii. Friedel-Crafts 

phenate reaction 
C. Methyl iii. H\TZ reaction 

cyanide 
D. Toluene iv. Kolbe's reaction 
Codes: 
(a) A-i, B-iv, C-i, D-ji 
(b) A-i, B-u, C-i, t-j(' 
(c) A-i, B-i, C-iv, 1ji 
(d) A-iv, B-i, C-i D41i 

(b) 5.74 

(c) &74 

(d) 4.74 

119. 298 K1 rrenif,E1 *: 

Zn ZnSO4(OO1 M) J J CuSO4(10 M) Cu 

ZnSO t ii-cii 10 M 1%1T CuSO4  t ii-cii 

0•01 

E 

(b) E2=O~E1 

(c) E1 =E2  

(d) E1 <E2  

120. fl fill * 

 il 

ftI ftll 

A. flkc i. .3flj 
B. 1i hk ii. 

fi 

C. NTI iii. HVZ 3Tftr 

iv. 3F1I1T 

(b) A-i, B-u, C-i, D-iv 

(c) A-i, B-i, C-iv, D-ii 

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

D. 



121. 
OH CR.COONa 

+ (CH3CO)20 --- > (A) 9hI4 , (B) 

CHO
— H20 

çql (B)*: 

122.  

(R) 1iT11rr*I 

3T1r (A) 314lI4H *fl?. r ifli i 
tc1 I4ict1I i 

cu (R) : 4r r * r.ii 

NH4OH 4i n* i 

fl  1  Tt i4cbc *  R T i*i 

(a) (A) Th (R) l-il ic * (R, (A) 
oflt cçfl 

(b) (A)3(R)i3T*I 

(c)  

c1I9Icbc1l*I 

123. fH1111 M'i'   1w mft ctiei11i 

ftr *: 
0 

(a) 

0 
(b\  ' CH—C—CH 

0 
H 

'' F—C—F 

(d) CH3——C6H5 
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121. Consider the following sequence ofreactions: 
OH 

0 + (CH3CO)20 

CHO 

The product (B) is: 
0 

CH COONa Cyclises 
(B) 

Heat —H20 

(b) 

(d) 

tj 

122. Two statements are given, one marked as 
Assertion (A) and the other as Reason (R). 
Assertion (A) An aqueous solution of 
ammonium acetate can act as buffer. 
Reason (R) Acetic acid is a weak acid and 
NH4OH is a weak base. 

Select the correct answer using the options given 
below. 
(a) Both (A) and (R) are true and (R) is the 

correct explanation of (A). 
(b) Both (A) and (R) are false. 

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

(d) (A) is false, but (R) is trJ 

123. The most stable carbonyl compound among the 
following is: 

0 
(a) 14—C—H 

0 
(b) cH3  — C — CH3  

(d) c143  — C— C6H5  



124. Name the reaction: 
Amide + Alkaline hypohalite 
(Aromatic/Aliphatic/ (NaOH Solution + 
heterocylic) Br/Cl) 

amine + ()thrs 

(b) Wittig reaction

$1  

(c) Knoevenagel reacit 

(d) Cannizzaro reactii 

125. 1 g H2  gas at STP is expanded so that volume is 

doubled. Hence, work done is: 

(a) 448Latm 

(b) 56Latm 

(d) 224Latm 

Lfl 

126. Different spectral series and related regions of 

spectrum of atomic h9)ogen are given below. 
Which one of the following is not correctly 
matched? 

(Spectral series) (Region of spectrum) 
(a) Lyman — Microwave J (b) Balmer Visible 
(c) Paschen — Infrared 
(d) Brackett — Infrared 

124. r-HRirtd ff JL: 

+ 

(NaOH1if+ 

Br2/Cl2) 

—+rifl. +r  
(a)   

(b)  

(c) ki 3r1i1T
II 

(d) ilfiiiii 

125. STP 1 g H2 T SF1R c4 1T 3111H  

(a) 448Latm 

(b) 56Latm 

(d) 22•4Latm 

126. 'lk1.IIUcfll ils*.i iit  1rfr ci.ft *ii1 

(thfiL. ( )  
(a) ii-i — 

(b)  

(c) '-HH 

(d)  

ann Bromaie reaction 

127. The C — H stretchinjequency for alkane is 

2900 cm' . The va of C — D stretching 
frequency is: 

(a) 2860 cm 

(b) 2900 cm 1  

127 CHR T129O0cmtl C—D 

tI1Rt: 

(a) 2860 cm 

(b) 2900 cm' 
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128. f— iiT1c i  128. In the GibbsHeImholtz equation 

T T 

is e.ualto 

129, Glucose on oxidation with Br2 /1120  gives: 

(a) Levulinic acid s) Glucaric acid 

(c) Sorbitol (d) Glucomc acid 

130. The relation between time for 75% (T75%) and 

time for 50% (1 of zero order reaction is: 

(a) (T75%) = F50 (T50%) 

129. c1ctl'I  Br2  / H20 cbk 19Tt: 

(a) 1PIcb .3Pt (b)1cb 3f 

(c) Ii 

130.  tftt T1T   75% 

(175%) 11T 50%    I 5Ø%)  

(T75%) =150 (T50oJ 

(b) (T75%) = 3 (T5 ) 

(c) (T75%) =,2 (T50%) 

(d) (175%) = 1 25 (150%) 

131. The addition of a small amount of Argon gas at a 

constant volume will not affect the equilibrium of 
which of the following reactions? 

(a) PCl(g) PCi3 g) +Ci2
(g) 

(b) H(g) + 2HT 

N (g) + 3H (g) 2NH (g) 

(d) The equilibrium will remain unaffected in all 
three cases 

(b) (T75%) = 3 (T5 ) 

(c) (T75%) = 2 (150%) 

(d) (T75%) = 1 25 (T50%) 

131. 1V 311Tt4 I Ill 

lw1.   Ll 1 II 

(a) pc1g) Pci3(g) +Ci(g) 

(b) H(g) + 2111 

(c) N(g) + 3H2(g) 2NH3(g) 



133. Match List I iI List II and choose the correct 
answer usmg the oodes given below the lists 

Listl 
A. Wittig 

reaction 

B. Knoevenagel ii. 
reaction 

C. Aldol iii. 
condensation 

D Carrn177aro iv 
reaction oiisi 

List LI 
Aldehydes 
without 
a-hydrogen 
Aldehydes with 
a-hydrogen 
Phosphorus 
ylides 
Reaction with 
active 
methylene 
compounds of 
ketones 

Codes: 
(a) A-i, B-i C-iv, D-iii 
(b) A-i, B-iv, C-i, D-ii 

\\)A-iii,B-iv, CD-i 
(d) A-i B-ui, C-i, D-iv 

134. riki tiì 

Uv 1ii 1 iiiii 

(2 max)'h t 

C—CH = CH—CH3  

CH3  

(a)242rnj.i (b) 274 mt 

(c) 180 mj.t (d) 234 mt 

134. Calculate the 4rption maximum (?.m ) with 

4 

the help of oodward-Fieser rule in 
spectroscopy oç41p following compound. 

C—CH=CH—C113  

(b) 274 mji 
(d) 234 mj.t 
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132. Oxidation number of Potassium in Potassium 
Superoxide (K02) is: 

(a) +4 
(b) +2 
(c) 0 

132. 1iiii (K02) 

31'icl*flcb.uI (-F9H 

(a) +4 

(b) +2 

 

 

 

 

 1(1LU 

fti ftll 

A. fi1'r i. a-I$jH  

3T1411T 

B. lki ii. a-i*i 'T!T 

1irr 

C. i-ki i~i iii. 9i*i kiii 

D. PLi iv. clki i1i 
1RT1T 

3T 

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

(b) A-i, B-iv, C-i, D-ii 

(d) A-i B-ui, C-i, D-iv 



(a) 

(c) 

Cl 

(b) 

CH3  

Cl 

(c) (d). 

Cl 

COCH3  
CONH2  

(b) 

(c) (d) 
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135. Which one of the following is aromatic? 

(a) 

(c) 

(b) 

136. Which of the following compounds undergoes 
nucleophilic substitution most readily? 

Cl 

137. The half-life period of a radioactive isotope is 100 

years. In how many years will its amount be — th 

135. rd -&1t? 

136. ii1i1i .1 i—T lj'1c1,  RT RlT 

IIHc1J 9T*? 

137, fft  arr1r t f-i 100 t 

8 
of the initial value? 
(a) 500 
(c) 50 

138. Which of the following has minimum bond 

'it'fl? 
(a) 500 

(c) 50 

138. r1i m 
+ (a) 02 

(b)02  

(c) 022_ 

(d) 02 

Cl 

CH3  

Cl 

COCH3  

(b) 100 



(d) A-i B-iv, C_iiij 
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139. CH3COOC2H5  ± H20 CH3COOH + 

C2H5OH 

The reaction is an example of: 

(a) Zero order reaction 

(c) Second order reaction 

(d) One and a half order reaction 

140. The mtrinsic viscosity (,j)  of a polymer solution 

is related to the molecular weight of polymer {M] 

as: 

(a) 

K 
(b) {1\] - [

Ma]2  

(c) [l]=K[Ma]2 

rt) 

141. Match List I with List II and choose the correct 

answer using the codes given below the lists. 

List I List II 

A. Bakelite i. Paints 

B. Teflon ii. Photograph records 

C. Melamine iii. Unbreakable crockery 

D. Novolac iv. Non-stick coated 

utensils 

Codes: 

(a) A-iv, B-i, C-u, D-iii 

(b) A-i, B-i C-i, D-iv 

(c) A-i, B-ui, C-iv, D-li  

139. CH3COOC2H5  + H20 H_CH3COOH  + 

C2H5OH 

3T1.T1lT 1z1c4 cul 

(a)  

(c) fT 1i 

(d)  
22 

140. 1c t R [MJ 1  1i*i t  

(3l$i)Hc1I (1)1TT*? 

K 
(a)  

K 
(b) {nij= [Ma]2 

(c)  

141. I II 1ii ir rr -ftI 

 (Pl 

fti 

A. c1F i. 

B. 4i4 ii. Ib 

C. kitiit.i in. 

Ic1-f 

D. flckicb iv. iw-fa ir icT.i 

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

(b) A-i, B-u, C-i, D-iv 

(c) A-i, B-ui, C-iv, D-ii 



• 

143. Which of the following compounds exhibit optical 

isomerism? 

a Nitromethane (b) Biphenyl 

(d) Ethylene glycol 

* 43 * KF.ZE-04 

142. For which one of the following equilibrium 142. ifiRci • - 1r 1cH l'ctui 1II, 5 
equations will bee. ual to K? 

(b) PCi5
PCi

3 
 + Cl 

COd co+c 
(c) 2 2 

3H + N 2NH 
(d) 2 2 3 

ITFIK %kI*iI? 

(b) PCi PC! + Cl 
5 3 2 

(c) COCl CO +Cl 
2 2 

(d) 3H + N ± 2N}l 
2 2 3 

143, 1H11Rc1 4 E-1T Zflj cIc1.flcc4c1I 

1i c(dft/ 

(a) (b) 1c1 

(c)  (d) t1ftRk1!bM 

144. Which of the following pairs are correctly 144 1Hr1Rd 1l   fir*? 

matched? (3IL) e) 
(Process) (Catalyst used) i. NH3 —± ffä fET1T?F Fe, Mo 

I. Haber's process — Finely divided Fe, ____ 
for the Mo 

manaufacture of 
NH3  

II. Decon's process 
for the 
manufacture of 

chlorine 
Ill. Contact process —> ZnO + A1203  

for the 
manufacture of 
H2SO4

_____ 
IV. Ostwald process —> Pt-Gauze 

(d) ll,ffl3W 

for the 
manufacture of 
I{NO3  

Options: 
(a) I,llandffl 

(c) I,fflandW (d) II, ifi and IV 

—> Cu2Cl2  

1iii1ui IM 

II. — Cu2Cl 

Ill. H2SO4 —* ZnO + Al2O3  

u1 

IV. HNO - Pt-1Tft 



145. fl i   111RII -ft 

T1) iri 

(b) A-u, B-i, C-iv, D-iii 

(c) A-i, B-i C-i, D-iv 

(d) A-i, B-iv, C-i, D-ii 

(ci 3ITlW) 

A. {Fe(CN)6]4  - 

B. [FeF6]3  

C. [Fe(CN)f - 

D. [Ni(NH3)611 2  + 

C' 

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

146. fl iql llRId 

fti 

11kI::ii& I 

ll 

(icbci) (1ch(UI) 

A. [NiC14]2  i. sp3d 

B. [Ni(CN)4]2  - ii. dsp2  

C. [CoF6]3  - . 

D. [Co(en)3J3  + iv. d2sp3  

(b) A-i, B-i C-iv, D-i 

(c) A-i B-ui, C-iv, D-i 

(d) A-u, B-ui, C-i, D-iv 

* 44 * KEZE-04 

145. Match List I with List II and choose the correct 

answer using the codes given below the lists. 

List i List H 

(Complex Ion) (Number of 

unpaired 

electrons) 

A. [Fe(CN)6]4  - i. 2 

B [FeF6]3  - 11 0 

C. [Fe(CN)6]3  - iii. 1 

D. [Ni(NH3)6]2  + iv. 5 

Codes: 

(b) A-u, B-i, C-iv, D-iii 

(c) A-i, B-i C-i, D-iv 

(d) A-i, B-iv, C-ui, D-ii 

146 Match List I with List II and c1i0ose the correct 

answer using the codes given belw the lists. 

List I 

(Complex) 

A. [NiCl4]2  - 

B. [Ni(CN)4]2  - 

C. [CoF6]3  

D. [Co(en)3]3  + 

Codes: 

(b) A-i, B-u, C-iv, D-i 

(c) A-ii, B-i, C-iv, D-i 

(d) A-u, B-i, C-i, D-iv 

List II 

(Hybridization) 
32 

1. spd 

ii. dsp2  

iii. sp 

iv. dsp 



(Tetrahedral) are: 
(a) One (b) Zero 

(d) Four 

5. The number of asymmetric carbon atoms in 
a-D-glucopyranose molecule is: 

4 (b)3 
(d) 2 

14'. Silicones have the structural unit: 
R 

- Si — 

_R_n 

R R 1 

Si—Si — —Si--R-- (d) 

_R R_n _R II 

(b) (b) 

(d) 

n 

— Si — 

_R_n 

R 

—Si—R-

_R — 

R R 

Si—Si 

_R R_n 

148. a-D-M IHl'1 31 3ft1HlZc1 iui 

91I 

(b)3 

(d) 2 

149. r*iF'ik W.*1Icii 

* 45 * KEZE-04 
I 

147. The number of unpaired electrons in NiCl42  

150. Given below are two statements, one is labelled as 
Assertion (A) and other is labelled as Reason (R). 
Assertion (A) Aldehydes are easily oxidised by 
oxidising agents using aqueous medium. 
Reason (R) Aldehydes form hydrates that 

contain - CH - OH unit that is required for 

further oxidation. 
Select the correct answer using the options code 
given below. 
(a) (A) is true, but (R) is false. 

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

(c) Botfi) and (Pj are true, but (R) is not the 

correct explanation of (A). 

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

147. NiCl42  (1l4,c14I1) 3+1Il1d ct1.fl t  

(a) 

(c) (A) Th (R)tIc *, 'ci (R), (A) 

cIIIT*I 

(d) (A)1*,'I((R)Ic1*I 
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