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No. of Questions: 150 

JWif qlt m..rr : 150 

. 1 
T,me: 2 2 Hours Full Marks: 450 

9.01f,t : 450 

Note: (1) Attempt as many questions as you can. Each question carries 3 (Three) 
marks. One mark will be deducted/or each inco"ect answer. Zero mark 
will be awarded for each unattempted question. 

31f>1"'I[il", w.lI <it ~ q;f.\ "" 'lI'R'! -.;'{I ~ Wo! 3 (<Ir.r) aiq; "" ~I 
)lr4Cb 7fMrI" 3ffi" <l; ""'< l!Cb" aiel; 7!6TOT "'/<1'111 ~ 3ljtlRd Wo! "" 

111'<1 i '" l'f"1 m I 
(2) If more than one alternative answers seem to be approximate to the 

correct answer, choose the closest one. 

'If<: "''''lfil'I> a",r""", -am: ~ -am: '" ~ mffir m, <it f.I"'''dQ ~ -am: ~I 
(3) This paper comprises of three sections. 

~ ,,~"q:, <Ir.r ~ "" ~I 

3 P.T.D. 
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SECTION-I 
WJS- I 

CHEMISTRY 
(Marks: 150) 

01. Assertion, A: A real gas behaves like an ideal gas at high pressure & low 
temperature. 

Reasoning, R: Internal pressure (i) E/ i) Vh = 0 in an ideal gas. 

(1) A and R both, are correct and R is the correct explanation of A. 

(2) A and R both, are correct but R is not the correct explanation of A. 

(3) A is true but R is false 

(4) A is incorrect while R is true. 

Assertion, (~) A: ~ <U*'IM'I> ~ ~ ~ am: q;I! dIQ'll't '1\ ~ ~ ~ 

'!it ~ 3lJ'R1lI1"'"ijR """'" tl 

Reasoning, (CIiroIT) R: ~ ~ ~ if 3lidR'I> ~ (i) E/ i) Vh = 0 

(1) A am:R $if~hft1:A ,"~R ~omurtl 

(2) A am:R $if~~ am: A ,"~R <l\q;omur..mtl 

(3) A~t~R1l!?tl 

(4) A TR'RIt~R m<rtl 

02. Which of the following is the correct match for the reaction, A -> B ? 

(1) [-d[Al/dt]-[-d[Bl/dt] = 0 at equilibrium 

(2) !!. H is (-)ve non-spontaneous reaction 

(3) !!. G = 0 spontaneous reaction 

(4) !!. E-T !!. S " !!. H-T!!. S for an ideal gas in an isothermal 
process. 

4 



~'!1'! ~ ~ m 3lfl1fit;~1, A --> B >!; ~ ~ iffi lmIT 't ? 

(1) [--<i[AlIdt]-[--<i[BlIdt] = 0 ~ '11: 

(2) Ll. H (-)ve mmt 3l~",flid 3lfl1fit;~1 if 
(3) Ll. G = 0 lICifffir 3iMf"'~1 if 
(4) Ll. E-T Ll. S '" Ll. H-T Ll. S ~ ~ if ~lidlcft >!in'! >!; ~ 

lOUI114125(i) 

03. Assertion, A: Meniscus of a liquid disappears at the critical temperature. 

Reasoning, R: Density of a liquid becomes higher than its vapour density. 

(1) A and R both are correct and R is the correct explanation of A. 

(2) A and R both are correct but R is not the correct explanation of A. 

(3) A is true but R is false. 

(4) A is incorrect while R is true. 

Assertion, (<n1!f'f) A: Sl>lfo<l'" dlqliH '11: ll:Ci "" ~f.t\<h~ 'll'I'I m <mil t I 

Reasoning, (<IiR1JT) R: Sl>IRI'" dlqlil., '11: ll:Ci "" 'l'I<'! ~ 'lf1! >!; ~ ~ 
3lftIq; m <mil tl 

(1) A a:lIn ~$I;~ aW: A >!;~R $I;<nR"Tt, 

(2) A aW: R ~ $I; ~ 'lViI A >!; ~ R $I; <nR"T om tl 
(3) A ~HIi1!R~t I 

(4) A TR'Rft~R m<it I 

04. Which of the following is the incorrect match? 

(1) CH,COOH H-bond is absent 

(2) H2S H-bond is absent 

(3) HI' H-bond is present 

(4) H20 H-bond is present 

5 P.T.D. 
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~ if ~ ","'nll ~ ~ ~ W<IT ~ ? 

(1) CH,COOH 

(2) H,S 

(3) HF 

(4) H,O 

~1~41"''1-~ dqf<'"l<l ~ ~ 
~1~41"''1-~ dqR>q<l ~ ~ 
~1~41"''1 ~ dqf<'"l<l ~ 
~1~41"''1 'li6 dqff<r<l ~ 

05. Which one of the following is correct for the gaseous reactions? 

Gaseous reactions Favoured by 
(1) Endothermic 

(2) Exothermic 

(3) N, + 3H, = 2NH, 
(4) N, + 3H, = 2NH, 

fm q!t ~ flli<u 

(1) "'''''II.noll 

(2) ~ 

(3) N, + 3H, = 2NH, 

(4) N, + 3H, = 2NH, 

low temperature 

high temperature 

low pressure 

high pressure 

q:)J{ 014"11"'1 1R 

31f'l'n <1,"''''1 'R 

06. Which of the following is incorrect for the outer electronic configuration? 

(1) ~~ for Cr (24) (2) 3d104s1 for Cu 

(3) 3[)?4S1 for K (4) Is' for He< 

~ if ~ ""'" <IT..mt ~c.'l~'ff.!'" fq""ll~ 'i); f<;ro; 'l<'ffi ~ ? 
(1) Cr (24) 'i); f<;ro; 3d54s1 (2) Cu 'i); f<;ro; 3d 104s1 

(3) K 'i); f<;ro; 3G'4S1 (4) He+ 'i); f<;ro; Is' 

6 
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07. Atomic volume decreases from: 

(1) F (9) to I (53) 

(3) Be (4) to Ca (20) 

'R'l11?l 3t'''d., 'IGdl t : 
(1) F (9) ~ I (53) "d'Ii 

(3) Be (4) ~ Ca (20)"d'Ii 

(2) Li (3) to K (19) 

(4) La (57) to Lu (71) 

(2) Li (3) ~ K (19) "d'Ii 

(4) La (57) ~ Lu (71) "d'Ii 

08. Which is the incorrect match for the pH of a given concentration of an electro­
lyte in water? 

Concentration 

(1) 10-3 M NaOH 

(3) 10-3 M KCl 

III 1'41 q., 

(1) 10-3 M NaOH 

(3) 10-3 M KCl 

09. Precipitation takes place if: 

pH 

11 

7 

pH 

11 

7 

Concentration 

(2) 10-3 M HCl 

(4) 10-3 M NaCl 

11I41Q., 

(2) 10-3 M HCl 

(4) 10-3 M NaCl 

(1) Solubility product (Ksp) = ionic product 

(2) Ksp > ionic product 

(3) Ksp:5 ionic product 

(4) Ksp < ionic product 

~ if ~ ~ qrtff'!lM if 31<$r WIT I 

(1) R1"'''d'-1"'''''''' (Ksp) = 3t14lRq;-T'''''''' 
(2) Ksp > 3t'~IRq; 1"1'1"'" 
(3) Ksp:5 3t1~IRq; 1"'''''''' 
(4) Ksp < 3t'~lRq; 1"'''''''' 

7 

pH 

3 

3 

pH 

3 
3 

P.T.O. 
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10. 'Which of the following is true for the electropositive character? 

(1) I> Br (2) Na > K (3) Be> Li (4) Mg> Na 

11. Which one of the following is true for the litralions given below? 

(1) Phenolphthalein in HCl with NaOH while methyl orange in NaOH with 
oxalic acid. 

(2) Methyl orange in HCl with NaOH as well as in NaOH with oxalic acid. 

(3) Phenolphthalein in warm (acidified) oxalic acid solution with KMnO, 
solution. 

(4) No external indicator is used in warm (acidified) oxalic acid solution 
with KMn04 solution . 

., if 'it..m m G'~~"'" '" ~ ~ ~ ? 
(1) fIh .. ,,,,,,.a<4l .. ~~"'i!( 'f;l m HCl 'f;l NaOH '" ~ ~ "<I."~,,, aii'I:;;r 'f;l 

NaOH 'f;l 3t1q;l\r.,,,, 'Q,fus '" ~ m m ~, 
(2) ii'ITW-aii'I:;;r 'f;l m HCl 'f;l NaOH '" ~ <I'IT NaOH 'f;l 3t1q;l\f<'l'" 3t"<.'! 

,"~m~' 
(3) '1'1 (~) 3t1q;l\f<'l'" 'Q,fus '" >l\1;T 'f;l KMnO, '" >l\1;T '" ~ GI~~"''' if 

fIh'lt.<!>;j"" .. ~~"G( 'f;l m m ~ I 

(4) '1'1 (~) 3t1q;l\f",,,, 'Q,fus '" >l\1;T KMnO, '" >l\1;T '" ~ GI~~"''' if ~ 
3tWl'it $~"'G( 'f;l m ~ m ~, 

12. Which of the following is correct ? 

(1) Density is one of the colligalive properties 

(2) Frenkel and Schottky describe the defects in structure of liquids. 

(3) Osmotic pressure is one of the colligative properties. 
(4) Freezing point is one of the colligative properties. 

8 
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~ tr "'TonlT ~ ~ ? 

(1) 'Al"f, >i'r<'I oil 31 ~@1 ~ * I 
(2) q;"{",,,, am: ~ ;:;q oil ~ if 'lilft1lRl'it 0flITit ~I 

(3) 3liflfik" ~ >i'r<'I oil &l~@1 ~ * I 
(4) ~ >i'r<'I oil &l~@1 ~ ~ I 

13. Which of the following is the incorrect match? 

(1) Planck's quantisation e= me2 

(2) Einstein's relation E=mc2 

(3) Heisenberg's uncertainty relation. ... x .... p;,h/4" 
(4) de Broglie relation p=hh. 

-;ftit ~ S'l: if tr "'TonlT ~ iRor -m 'I§ffiI * ? 
(1) "<11"16fi Ci@ cP::U~'q:)'(OI E= me2 

(2) 3l1''',RI''1 q;r ~ E= me2 

(3) ~1."''1~'f if; atf.Ifl!l<ffiT q;r fH>J:HI ... x .... p;,h/4" 

(4) it-<IT'<'i\ q;r Wi'! p=hh. 

14. An electron is present in 3~rbital. What are the possible values of its four 
quantum numbers? 

(1) n = 3; e = 0, 1 & 2; m= 0, ± 1 & ± 2; s = + Ih or-Ih for each of the values 
ofm. 

(2) n = 3; /=1; m = -1, 0, + 1; s = + Ih or- Ih for each of the values ofm. 

(3) n = 3; I = 2; m = -2, -1, 0, + 1, + 2; s = + Ih or - Ih for each olthe values of 
m. 

(4) n = 3; e = 1, m; = 0, ± 1 ± 2 & ± 3; s = + Ih or - Ih for each ofthe values 
ofm. 

9 P.T.O. 
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~ 3p-OIYoff<;", ~ *"'~I" ~ ~ ;;nU 'fOIl""" """ 'I'IT m ~ ~ ? 

(1) n ~ 3; e ~ 0, 1 afu: 2; m ~ 0, ± 1 afu: ± 2; m qft ~ 'i"'! ~ full: s ~ + \-2 

31I!I<IT - \-2 

(2) n ~ 3; e ~ 1; m ~ -1, 0, + 1; m qft ~ 'i"'! ~ full:, s ~ + \-2 31I!I<IT - \-2 

(3) n ~ 3; e ~ 2; m~-2,-1, 0,+1, + 2; m qft~'i"'!~full:s ~ + \-2 31I!I<IT-\-2 

(4) n ~ 3; e ~ 1; m~ 0, ± 1, ± 2 afu: ± 3, m qft~'i"'!~full: s ~ + \-2 31I!I<IT 

-\-2 

15. Which of the following is true for the dependence of half-life, T y, of a reac· 

tion on the initial concentration of reactant, [A] ? 

(1) T Y, a [A)' in I order 

(2) T Y, IX 1/[A)' in II order 

(3) T Y, is independent of [Aj in I order 

(4) T Y, a [Al'!2 in I order. 

~ 3!!<ifil>'" qft aW-~, T Y, oti'i'I>I,q;, A ~ ~I<filq; ~ 'R ~ JIq>[{ fWt 

q>«fr't? ~if-«..mm W't? 

(1) ~'lilR:if Ty, a [A)' 

(2) ft<i\<I'lilR:if Ty, a 1/[A), 

(3) ~ 'IiIR: if T Y, , [A j 'R f.I1f1:.m q;urr tl 

(4) ~ 'IiIR: if T Y, a [Ajl/2 

10 
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16. Assertion, A : Entropy of a pure perfect crystalline solid is zero at zero de­
gree Kelvin. 

Reasoning, R: " U-T " S; "H-T" S 
(\) A and R both are correct and R is the correct explanation of A. 
(2) A and R bo!h are correct but R is not !he correct explanation of A. 
(3) A is true but Ris false. 
(4) A is incorrect while R is true. 

Assertion, (_) A : ~ w;: ~ ~ cim qit ~ ~ mit 1Ii"'f'11 'R ~ 
mm~ 
Reasoning, (<fiR1IT) R : " U-T" S; "H-T" S 

(\) A aih:R ~$!;hih:A ~~R $!;~~I 
(2) A aih:R~$!;~aih:A ~~R $!;~~t I 

(3) A ~~~R ~~ I 
(4) A 'T<1O ~ aih: R .m ~ I 

17. Which of !he following is the correct match for given aqueous electrolytic­
solutions ? 

Aqueous solutions Effect on litmus paper 

(\) Copper sulphate acidic 

(2) Copper chloride alkaline 

(3) Sodium carbonate amphoteric 

(4) Ferric chloride neutral 

;ft;) AA ~ if ~ 'Il'i\ if ~'IiiI"'1~2 ~ -.:it<'! ~ ~ <!>T.r m.m ~ <!IffiT t? 
1IT'ft if m..r r<'l2'H<-~ 'Ir ~ 

(\) 'Iim:~ <d'~~'Ii 

(2) 'lim: 'I<'iI{I~~ ~ 

(3) 41~~'i 'lilaif.ll ~ .. fi:f'li 

(4) ~ 'I<'iI\I~~ a~lel1 

11 P.T.O. 
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18. Which of the following is correct for the manufacture of sulphuric acid ? 

(1) Ostwald process (2) Chambers process 

(3) Electrolytic process (4) Haber's process 

~ if "ft "ilil'I m IT,,", ~ i'r.lT>! ~ ~1.'\>""'H ~ ~ ~ * ? 

(1) <>if",,,,,,,,"lIlPI (2) ~ "lIlPI 

(3) ~<'I"'ifIf(1fG""lIlPI (4) re "lIlPI 

19. The correct match is shown by 

Overlap of orbitals Type of bond 

(1) Axial overlap of s with s or p, -orbitals. 

(2) Lateral overlap of s with p, - orbital. 

cr 

cr 

(3) Lateral overlap of a Py with Py or a p, with s- orbital. n 

(4) Lateral overlap of a Py with s- orbital. n 

~ if "ft "ilil'I m ~ m; W<IT * ? 

(1) 1l.'O s "if;[ ~ s w:rqr p, "'6'1l'O ~ m"1 ~ 3ifll"''''' cr 

(2) 1l.'O s "if;[ p, ~ ~ m"1 'lItf 3ifll"''''' cr 

(3) 1l.'O Py "if;[ Py 'IT p, "if;[ s-~ ~ m"1 'lItf 3ifll"''''' n 

(4) 1l.'O Py "if;[ s-~ ~ mOl 'lItf 3ifll"''''' n 

20. Which of the following goes against (n+ 1) rule, if levels filled up to 

(1) 3p-orbitals, the next electron enters into 4s-orbital 

(2) 4s-orbitals, the next electron enters into 3d-orbital 

(3) 4s- & 3d-orbitals, the next electron enters into 4p-orbital 

(4) 4s-orbitals, the next electron enters into 4p-orbital 

12 
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;Jr.r te:m ~ ~ 'l1: "1Ft 'in om:: 3!11<'IT ~<iI'I?<'(" fiI;B ~ if (n+l)-f.r>Ilf 'liT 

~...m ~;;w:rrr ? 

(1) 3p-~ 'l1: "1Ft 'in om:: 3l'Tffi ~<iI'I?<T" 4s-~ if ;;w:rrr 

(2) 4s-~ 'l1: "1Ft 'in om:: 3l'Tffi ~<ilq;;;T'1 3d-~ if ;;w:rrr 

(3) 4s-"'" 3p-,"",," 'l1: "1Ft 'in om:: 3l'Tffi ~<iI$ 4p-'"",," if ;;w:rrr 

(4) 4s-,"",," 'l1: "1Ft 'in om:: 3l'Tffi ~<ilq;;;T'1 4p-,"",," if "I1'l'1T 

21. Which of the following is true for the Bohr model of H-atom ? 

(1) Coulombic force = - e2 / r 

(2) Potential energy of H-atom = - e2 / r 

(3) Centrifugal force = - e' / r 

(4) Angular momentum is not quantised 

-...if fr ""'" m H-~ 'in om: -~ 'in "lIfu ..m ~ ? 

(1) '!i<'l1f'4," 'Iffi:i = - e2 / r 

(2) H-~ '1ft cnzr""W'1 ~ = - e' / r 

(3) fi~1'1'f''''' 'Iffi:i = - e' / r 

(4) ~ <iI<i"" 'liT <!<I,oe1'!>(u, ...m mm ~ 
22. Which of the following has dipole moment? 

(1) ° = C = ° & CCl, (2) H,o & CCl, 
(3) H,o (4) CO2 

-...if fr ~ ",~cn"" ~ mm ~? 
(1) ° = C = 0"'" CCl, (2) H,o "'" CCl, 
(3) H,o (4) CO2 

13 P.T.D. 
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23. Which one of the following is incorrect? 

(1) Li and Mg show diagonal relationship. 

(2) Li and Mg form nitrides. 

(3) Sodium decomposes water in a Vigorous reaction. 

(4) Bond-order of He, is " . 

~ if '\'I <I>'R m 1R'Iif ~ ? 

(1) Li aft>: Mg if "14'iI~Ii1-~ ~ 

(2) Li aft>: Mg if ~I~~I~ <Rffi ~ 

(3) <iI~4" "tIA\ "" ~ i'iofi '\'I 3I4"2~ 'IR<!T t 
(4) He, "" 'Iie-...m Y.i ~ 

24. Which of the following is incorrect for the isotope of hydrogen? 

(1) ,H3 & ,H' are the isotopes of hydrogen 

(2) ,H3 & • H; are the isotopes of hydrogen 

(3) ,H3 is an isotope of hydrogen and has a proton and two neutrons 

(4) ,H' is an isotope of hydrogen and has a neutron and a proton 

~ if '\'I <I>'R m $IW<il~ ~ "l1~<ili14 ~ 'lIfir 1R'Iif ~ ? 

(1) ,H3 aft>: ,H' $1.i1<i1~ ~ 3I1~<ili14 ~ 

(2) ,H3 aft>: t H; $1.i1<i1~ ~ 3I1.<ili14 ~ 

(3) ,H3 ~1~i1<i1~ "" "l1.<ili1q ~ aft>: ~ if"ll;'li 1l'riA aft>: ~""R'R -rn ~ 
(4) ,H2 ~1~i1<i1~ "" "l1~<ili14 ~ aft>: ~ if"ll;'li""R'R aft>:"Il;'Ii ~ -rn ~ 

14 
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25. Assertion, A: Bond order of He, ; 0 while that of He; ; 1. 

Reasoning, R : Bond order; 1c2 (Nb - N.) in which Nb & N. are number of 
bonding & those of antibonding electrons respectively. 

(1) A and R both are correct and R is the correct explanation of A 

(2) A and R both are correct but R is not the correct explanation of A. 

(3) A is true but R is false. 

(4) A is incorrect but R is true. 

Assertion (_) A: 'Ii6-~: He, ; 0 ~ He; ; 1 % I 
Reasoning (q;rorr) R: ~-~; 1c2 (Nb - N.) ~ Nb am: N. ~: qi"~'1 
O'!T Q:"tM"~'I-~<9\~I" 1M ~ 
(1) A am: R ~ <i\q; ~ am: A '" ~ R <i\q; <rn"I ~I 

(2) A am: R $U <i\q; ~ am: A '" ~ R <i\q; <rn"I-m % I 
(3) A "'" % f'Fi'1! R ~ t I 

(4) A TR'Rf % am: R "'" % I 

26. Which of the following is incorrect match? 

Group elements 

(1) Alkali & alkaline earth metals 

(2) Alkaline earth metals 

(3) Alkaline earth metals 

(4) N,P, & Cl 

15 

Their behaviour 

Give basic oxides which give 

hydroxides with water 

Carbonates of these metals 

decompose on heating 

Carbonates of these metals 

do not decompose on 

heating 

Give acidic oxides, which 
give acids with water 

P.T.O. 
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~ if it "Ii\'! ,,171m! iter i ? 

Wf (f(q ~ "TIT 
(1) ~<4><"il am: ~<4><1I$H1" ~ iIfu<I; al'i.f!1I$iJ <RTi't ~ am: ~ 'lFlt 

"i\ fl:i<1'1R ~al'i.f!1I$iJ ~ ~ I 

(2) ~<4><"il am: ~<4><11$"-31" ~ ~ q;laif~<! l1'f ~ 'R ,gjq;»U"1 

iTHI 
(3) ~<11$" "'" ~ ~ q;laif~<! l1'f ~ 'R ",'lq;»U"1 

~m~1 
(4) N,P am: Cl I/f<'lfsq; al'i.f!1I~iJ <RTi't ~ am: ~ 

'lFlt it flffi "'h1: it"1ra! ~ ~ I 

27. Which of the following is incorrect match? 

Kb of bases 
(1) 4.5 x 10-4 of CH,NH, 

(2) 1.8 x 10-' of NH, 

(3) 4.2 x 10-10 of C,H5 NH, 

(4) 4.2 x lO- IO of C6H5 NH, 

~ if it "Ii\'!~'f71ffi! iter i ? 

<hf~Kb 

(1) CH,NH2 'fil4.5 x 10-4 

(2) NH, 'fil1.8 x 10-' 

(3) C,H, NH2 'fil 4.2 x 10-10 

(4) C,H, NH2 'fil 4.2 x 10-10 

Relative basic character 

Most basic out of three 

NH, <CH,NH2 

C,H,NH2 > NH, > CH,NH, 

C,H,NH2 < NH, < CH,NH, 

wr"T if ,q r"", "TIT 
liRf if m 31fl!Iq; iIfu<I; 

NH, <CH,NH, 

C,H,NH2 > NH, > CH,NH2 

C,H,NH2 < NH, < CH,NH, 

28. Smoke and dust are the examples of colloidal system: 

(1) Solid in gas (2) Liquid in gas 

(3) Liquid in liquid (4) Gas in liquid 

16 
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'!IaTI ""II'I;! ~ """'T~e1 ti:f "" d<;'~(O, ~ ? 

(I) ihl if o'rn' (2) ihl if J;>I (3) ~ if ~ (4) J;>I if ihl 

29. Which of the following is correct for chloroquine? 

(I) Antimalarial (2) Antipyretics 

(3) Antibiotic (4) Antiallergic 

~ if "iT q,'\;r m "k'iI()~$" iI; iIRT ~ ~ ? 

(1) ij:a1«il1{'I'" (2) ~il",${flEf; (3) ~ .. ,>ilr"Ef; (4) ~'i!l .. "'f,ifq; 

30. Zn reacts with cone. HN03 to give: 

Zn ~ HNO, iI; m"Il'ffi q;{ qm ~.~ ? 

(I) 4 Zn + 10 HNO, ~ 4 Zn (NO,), + N,o + 5 H,o 

(2) Zn + 4 HNO, ~ Zn (NO,), + 2 NO, + 2 H,o 

(3) Zn + 2 HNO, ~ Zn (NO,), + H, 

(4) Zn + 4 HNO, ~ Zn (NO,), + 2 NO + 2 H,o + 0, 

31. Which of the following is incorrect ? 

(1) Electropositive character increases from I to IV period in a given group 
of periodic table. 

(2) Electropositive character decreases from I to IV group while electrone-
gative character increases from N to VII group. 

(3) Oxidation state with respect to 0, increases from I to VII group. 

(4) Oxidation state with respect to H, increases from I to VII group. 

~ if "iT q,'\;r m 'R'RI ~ ? 

(I) '1'1-. ~ <ft1{'I,I%'I> ~ iI; l1;'I> ~ if I "iT IV <il1{'I& 11'1> ~ t 
(2) '1'1-. ~ I "iT IV ~ if ~tOf1lfil; 'lIfOT-~ ~ IV "iT VII ~if 
~~ 

(3) I "iT VII ~ 11'1> 0, iI; iIRT aif<ffil~~,,,-~ ~ ~ 
(4) I "iT VII ~ 11'1> H, iI; iIRT aif<ffil~.,,, ~ ~ ~ 

17 P.T.O. 
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32. Which of the following is the incorrect match ? 

Hybrldisation Shape 

(1) d'sp' Octachedral 

(2) dsp' planar 

(3) dsp' & sp' Tetrahedral 
(4) sp' Tetrahedral 

'" if "it qi\;nIPl<'f<f ir.r l!IRIT ~ ? 

t4cIHUI ~ 

(1) d'sp' <>i1'<ti!lgS<<!1 
(2) dsp' ~ 

(3) dsp' am: sp' ~~<I~S<<!1 

(4) sp' ~~<I~S<<!1 

33. Which of the following is correct for [Co (NH')6]+' ? 

(1) It is paramagnetic (2) It is diamagnetic 

(3) it is ferromagnetic (4) It is antimagnetic 

'" if "it 'l>'R m [Co (NH,),]+' '" ~.m ~ ? 
(1) 'W ql<14'I~g", ~ (2) 'W sl~14'I~r~", ~ 

(3) 'W ~M'I~r~", ~ (4) 'W Q;'"C.1~·I~r~", ~ 

34. Which of the following is incorrect for oxides? 

(1) P,05 & N, 05 are acidic 
(2) MgO & CaO are basic 
(3) SO, & SO, are acidic 
(4) Cl,o, & Al,o, are amphoteric 

'" if "it 'l>'R m 3lfiR'll~S '" ~ 1fffif ~ ? 
(1) P,05 lI1!IT N, 05 I!.fu~'" ~ (2) MgO lI1!IT CaO ~ ~ 
(3) SO, lI1!IT SO, tq.,fu", ~ (4) Cl,o, lI1!IT Al,o, Q;'"'IiI~fl:'" ~ 

18 



35. Which of the following is incorrect? 
(1) Internal pressure is present in a real gas. 
(2) ,.. G = -nFE 

10U/114/25(i) 

(3) PV 1 is constant in isothermal process for an ideal gas. 

(4) PV'is constant in isothermal process for an ideal gas. 

~ if "il 'nT-HIT 1R'!lf ~ ? 

(1) 11.'f "I1«If<t'" ~ if allm-3l1!l'" GI'I itl!I w 
(2) ,.. G = -nFE 

(3) 11.'f ~ ~ if PV' <lAqlffl ~ if 11.'f WIT'! itl!I ~ 
(4) 11.'f ~ ~ if PV <lAqlffl ~ if 11.'f WIT'! itl!I ~ 

36. Which of the following is incorrect match for the structural formula, its com­
mon name, and its IUPAC name? 

Structural formula Common name 

(1) 

(2) 

H H , , 
H-C=C-H 

H-CsC-H 
o 

(3) II 
H-C-OH 

o 
(4) H-~-OH 

Ethylene 

Acetylene 

Formic add 

Formic acid 

IUPACname 

Ethene 

Ethyne 

Methanoic acid 

Ethanoic acid 

~ if"il <nT.!"ill <k'l'il ~. "ill'lI(OI "'iT'! am: IUPAC "'iT'! 'in om: if 'R'R[l'1.nm!l w? 
ti,.,"I-wr '(OU &4 HOI ';fllf IUPAC "Ill! 

H H 
1lf'l<'iA 11."iR (1) 

, , 
H-C=C-H 

(2) H-CsC-H i(flfGffi" 11.'I$r 
0 

(3) II q;1f<fq; ~ <iI"I;fl~'" ~ H-C-OH 

0 
(4) II q;1f4", ~ 4"I1;fl~'" ~ H-C-OH 

19 P.T.O. 
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37. Assertion, A : Primary, secondary, & tertiary alcohols are CH,-CH,oH, 
(CH,),-CHOH, & (CH,),-COH, respectively. 
Reasoning, R : Primary, secondary, & tertiary alcohols have one, two, and 
!hree CH, groups, as well as -CH,OH, -CHOH, & -COH linkages, respec­
tively: 

H 
I I 

-C-C-OH 
I I 

H 

H 
I I 

-C=C-OH 
-C=C-OH 
(1) A and R both are correct and R is the correct explanation of A 
(2) A and R both are correct but R is not the correct explanation of A. 
(3) A is false but R is true. 
(4) A and R both are false. 
Assertion (~) A : IIMfq",. flrdlq",. afu: ~ffiq", o;!ii6l~l<'1.~ '!I'm: f : CH,­

CH,oH, (CH,),-CHOH, afu: (CH,),-COH I 

Reasoning ("""") R : IIMfq",. fGffiq",. afu: .. ~"oftft",q",,", o;!ii6lt!l<'1 -ij """ ¥I I( ~. ~ 
afu: <iR CH, 'l!'I OOIT -CH,oH, -CHOH, afu: - COH oi"I mit f : 

H 
I I 

-C-C-OH 
I 
H 

H 
I I 

-C=C-OH 
-C=C-OH 
(1) A afu: R -er:!f iI'f; f afu: A i\; ~ R iI'f; ~ fl 

(2) A afu: R $it iI'f; t '11: A i\; ~ R iI'f; ~ ~ til 
(3) A~t~R"",tl 
(4) A afu: R -er:!f lJffiI tl 

20 
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38. Which of the following is incorrect for disaccharide? 

(1) C12H220 n (Maltose) (2) Sucrose (Cane-sugar) 

(3) Fructose (4) lactose (Milk-sugar) 

~ ~ 1I>'R m "'*~'Ii\'*" iii ~ 1R'Rf~? 
(1) C12H,zOn (Q,<'ilill) 

(3) ",<<til", 

(2) i<KIill (1JiI q,'t~) 

(4) t!I<tiIill (~-<ft;ft) 

39. The incorrect match is shown by : 

40. 

(1) Ethyl alcohol C,H,oH 

(2) Phenol C,HsCHzOH 

(3) Oxalic acid (HOOC - COOH) 

(4) Acetic acid CH, - COOH 

"*" if ~ 1I>'R m 1R'Rf iR'[ rc:<ii""~' ~? 
(1) ~~~i", C,HsOH 

(2) fiI;;ff", C,HsCH,OH 

(3) 31Mr",,,, v:m (HOOC -COOH) 

(4) ~"r"", v:m CH,-COOH 

Which of the following is incorrect ? 

(1) Phenol is acidic even though it is not a carboxylic acid 

(2) Glycerol is a dihydric alcohol & is sweet even though it is not a mono­
or disaccharide. 

(3) Cellulose is not sweet in taste even though it is a polysaccharide. 

(4) Glycol is a dihydric alcohol. 

21 P.T.O. 
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~ if <J ~ ~IPlffif ~ ? 

(1) flI;;iR;T Il>fu~'" ~ ~ ~ 'Il:'Ii" 'Iil'ifaiff .. F.1", v;fua -;@ ~ 

(2) ~<1lfl<'fu1 'Il:'Ii" "'~~'~~'" il:ffi.T<1 t am: lfioT t ~ ~ 'Il:'Ii" "IlAt-'ll ~­
~~\I~" -;@ t 

(3) fI<t.n", lfioT"'It! t ~ ~ 'Il:'Ii" qf<1l~~(I~" t 
(4) 1<11~"'T<1 'Il:'Ii" "'~.'~~'" il:ffi~T<1 t 

41. Which of the following is incorrect match for the functional group and its 
name? 

Functional group 

0 
(1) II 

R-C-

0 
(2) II 

-C-OH 

(3) -CsN 

(4) -C-O-C 

Name 

Ketonic group 

Carboxyl group 

Nitro group 

Ether linkage 

~ if <J ~ m r"''ll«i'''-~ am: ~"'II'! ifllffil ir.r <lIffil t ? 

(1) 
o 
II 

R-C-

o 
(2) _ ~ _ OH 

(3) -CsN 

(4) -C-O-C 

22 
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42. Assertion, A : The strength of halogen-substituted acids is in the order: 
FCH,COOH> ClCH,COOH > BrCH,COOH > ICH,COOH 

Reasoning, R : Electron-withdrawing nature of halogens is in the order: F < 
CI<Br <I 

(1) A and R both are correct and R is !he correct explanation of A 

(2) A and R both are correct but R is not the correct explanation of A. 

(3) A is true but R is false. 

(4) A and R both are false. 

Assertion (~ ) A : ~.n.H ~rd~lcft ~ q;'\ <ilmrr Of;! iii'! ~ JI'Ii11: ~: 
FCH,COOH > ClCH,COOH > BrCH,COOH > ICH,cOOH 

Reasoning (<nrorT) R: ~.n"'1 ~ $"'~11 ",Q1'l1IRiOFEI Of;! iii'! ~ JI'Ii11: f: F 

<Cl<Br<l 

(1) Aam:R~-a\q;hm:A~~R-a\q;~~, 

(2) A am:R ~-a\q;~am: A ~~R -a\q;~-:m~ I 

(3) A""%~R~~ I 
(4) A am: R ~1ffi<I~ I 

43. Which of the following vitamin contains Co (III) ? 

~ if ~ 1l!m feillr"'1 if Co (III) ~ ? 
(1) A (2) B12 (3) C (4) D 

44. Which of the following is correct match for the formula of !he compound, its 
IUPAC name, and its common name? 
Fonnula of compound IUPAC name 
(1) CH, - Cl Methyl chloride 
(2) CH, - CH, - Br Ethyl bromide 

(3) CH3 -CH, -CH, -Cl l-Chloropropane 

(4) CH -CH-CH 
3 I 3 sec-propyl chloride 

Cl 

23 

Common name 
chloromethane 
Bromoethane 

n- Propyl chloride 

2- Chloropropane 

P.T.O. 
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(1) CH, -CI ~ ffl(I~" ffl{\ iI otor 

(2) CH,-CH,-Br ~ oiIql~ ~i41&1 

(3) CH,-CH2 -CH, -CI 1- ffl{\ sifll~ n-lilm ffl(l~ 

(4) CH'-fH - CH, sec-lilm ffl(I'" 2 ffl{\~Tq~ 

Cl 

45. Which of the following is maximum soluble in water? 

(1) tert - Butyl alcohol (2) sec - Butyl alcohol 

(3) Isobutyl alcohol (4) n-Butyl alcohol 

~ ~ ~ <II 'I1'fi if ~ 31f>:Iq; fei<'l'll/ll<'l t ? 

(1) tert 4<'1 ~ffi~ 

(3) 3U~«I4<'1 ~ffi~f<'l 

(2) sec ''{il<'l ~ffi~f<'l 

(4) n- "'ifrn ~ffi~T<'I 

46. Which of the following reacts most readily with NaOH to form methanol? 

"f'I if ~ ~ <II ~ ~ / ~ NaOH ~ 1lI;trr 'I< f'1<l'1f<'i "!RIll! ~ ? 

(3) (CH,), CCI (4) CH, 0 CH, 

47. Which of the following is formed when dithyl ether is heated with one mole 
of HI? 

(1) Ethyl alcohol and ethyl iodide 

(2) Ethyl iodide and ethane 

(3) Ethyl alcohol only 

(4) Ethyl iodide only 

24 
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~ 'if '\l ""'" m $1*~<'1 ~ 'I>'t ll;'n >i'I<1' HI >I; mor'l'f <nf.t '11: ""'" t ? 
(1) ~ ~,,"Mi<'1 am: ~ ",,41$1.$ 
(2) ~ ",,41$I.~ am: '<iA 
(3) ~ ~ ~ffi~r<'1 

(4) ~ ~ 3,,41~1~ 

48. Which of the following will undergo aldol condensation? 

"" 'if '\l ""'" m "'<'6r<'1-4>~~~I'1 ~ 7 
(1) CH, = CHCHO 

(3) C,H,CHO 

(2) CH3CH,CHO 

(4) CH 5 CCHO 

49. Which of the following is the least basic ? 

"" 'if '\l ""'" m ~ '\l q;;r ~ t 7 
(1) NH3 

50. Which of the following fibres are made of polyamides ? 

(1) Teflon (2) Nylon (3) Rayon 

~ 'if '\l """'-m~, qT<iil",,,,.~ '\l 'I'1T t 7 

(2) '11*<'11'1 (3) ~ 

25 

(4) Dacron 

(4) ~ 
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SECTION-II 

WJS - II 
PHYSICS 

(Marks: 150) 

51. According to Stefan's law energy radiated per second per unit area of a hot 
body is proportional to the fourth power of its absolute temperature. The 
dimensions of stefan's constant would be : 

~ ~ R~''':1''R mit If'f ""i!"i't"llf!r ~ ~ ~ ~"i't f<l<l>luf 'OOlf 
0<tiI; "R"! <Il'f ~;;ft>r en<! ~ "~':1"dl ;1Rft~, <cllh~ R~di", qft f<I'IT M : 
(1) ML'T-'K-4 (2) MT'K-4 (3) MT-3K-4 (4) MT'K-4 

52. The front and back ends of a train moving with uniform aceleration pass a 
stationary observer with velocities 'u' and 'v' respectively. The velocity of the 
middle point of the train while passing the observer would be : 

~ ftoR: M ~ m>f.r"i't ~ sit ~"<I'!R ~"i't "RWil<'l ~ ~ am aW: fuffi 
1m: qft "lfIr~: 'u' aW: V ~ <it ~ """ ~ qft "lfIr 1r~ ~ m>f.r ~ """ 
M 

(1) .Ju' + v' (2) ~(u' +v'}l2 (3) u2 +v2 
2 

(4) u+v 
2 

53. If a particle falls from rest under earth's gravity then the distance moved by it 
during 1 st, 2nd, 3rd ........ second would be proportional to : 
(1) odd numbers (2) all integral numbers 
(3) even numbers (4) square of integral numbers 

3l'11:1l:'O <nUT '!"'i\ ~ !l~"""'ofu, ifftoR: _"i't ftmrr ~ <it ~ IDU "" qft '1'it ~ 
~. ~. <iR:R: ....... ~~u" if .. ~,:!"dl M : 
(1) f!I'I1'! ~!§!l,ajj ~ (2) ri "~''''<'I ~ ~ 

26 
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54. If a particle moves in a circle under the action of a central force inversely 
proportional to distance 'r' then its speed is : 

(1) proportional to ; (2) proportional to r 

(3) proportional to r' (4) independent of r 

am: "'" q;ur "'" ~ ~ 'R'I ~ <nRUT '1tt,"'1{ "t[O[ if """'~'i'" t ;;it <tU 'r' ~ 
6!J<'!>'i'j"m h't ~ 'IflI m : 
(1) ; ~ "'i'j"m 
(3) r' ~ "'i'j,,<ll 

(2) r ~ "'i,:\q,dl 
(4) r"it~ 

55, A cricket ball hits the ground with kinetic energy K at an angle 30° with the 
vertical. Its kinetic energy at the highest point will be : 

56, 

"'" flI;iR q,'t if<: K TTfuor o.rr ~ ml!f a>:q\'f{"it 30° "" <fi'I1lf 'if'Iffi ~ "I"fi;r '" 1Tmft 
t, ~ ~ ~ '" TTfuor o.rr m : 

K K 
(1) 

4 
(2) 

2 
(3) 

3K 

4 
(4) K 

A rotating frame of reference is : 
(1) inertial (2) pseudo inertial 
(3) non inertial (4) pseudo non inertial 

~ 'i"if ~ 'iii>! mor t 
(1) '"'i«il~ (2) ~ "'i,"il~ 
(3) 31., 'i toil ~ (4) ~ 31"'i«ll~ 

57. What happens to the coefficient of friction when the normal reaction is 
doubled? 

(1) no change 

(2) halved 

(3) doubled 

(4) depends on the surfaces in contact 

27 P,T,Q, 
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"1'1 ~ IlfilfIt>'ll "iR'f ql) ~ ~ fc:'lr OIT(( <it 'l'fur ~ qorr ~ 0IffiT f ? 

(I) ~ q[{"tf;l"m ..nor 
(2) _~0IffiT~ 

(3) ~ ~ 0IffiT f 
(4) ~ 'IR'tt mm 'R f.I<f1: qmrr f 

58. A boy comes running and jumps to sit on a rotating table. Which of the fol­
lowing is conserved ? 

(I) Momentum 

(2) kinetic energy 

(3) angular momentum 

(4) both momentum and kinetic energy 

&.<rr ~ ~ _ ~ ~ 'l."R~" ~ 'R~ 0IffiT fl R"1Wif&" if ~ fit><I'li1 

~..norf? 

(I) ~q;r (2) '1ffr.r o;;IT q;r 

(3) ,",uft'l ~ q;r (4) ~ aiR '1ffr.r o;;IT $if q;r 

59. A neutron travelling with velocity 'v' collides elastically with the nucleus of 
an atom of mass number A at rest. The fraction of total energy retained by the 
neutron is: 

'v' ~ ~ 'lfiI~ft<'l ~ -..gR A _ ~ <n<'\ ~ WI1'!l 'II; "if<t<'l'l<l ~ IIMI"" 

~ qmrr fl -..gR if 'f'it ~ o;;IT ~ o;;IT q;r R"1R1I1st" am Wit : 

(I) (2) (A_I)' 
A+I 

(3) (4) (
A+I)' 
A-I 

28 
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60. If a particle moves in a circle under inverse square field the radius 'r' of the 
circle is related to the time taken for one complete rotation 'T' is : 

<!!'R 1li'" q;1lf &;!tiI>'l crf ~"1iIf.t ~ i'i ~ '11: 'Ifd~n", ~ <it ~ 'I>l ~ 'r' <I'IT 

1li'" ~ i'i wf.t CIR'IT WI'! 'T' i'i A"'1f<'1f1lld *i>:r m ~ : 
(1) raT (2) r2 aT (3) r' a T' (4) r' a T' 

61. The total energy of a particle executing simple harmonic motion is propor­
tional to : 

(1) Square of velocity in equilibrium position 

(2) Square of amplitude of motion 

(3) displacement from equilibrium position 

(4) Square of frequency of oscillation 

m<'I a1I'I<I 'lflr ~ "1iIf.t q;1lf 'I>l "¥' d'iIf f.I"'I ~ tI'llj'mil ~ ~ : 

(1) tll"'I'"'''' 'I>l 'lflr ~ crf ~ (2) 311'11'! ~ crf ~ 

(3) tll"'I""'1 'i't f'n,,"q., ~ (4) ~ ~ crf ~ 

62, The work done when a rod elongates by L due to mass M suspended from it 
is: 

1li'" ~ 'i't &<I>'t ~ M ~ ~ ~ ~ 0l'l>I L ~eiT"'("1 ~ <!t<A f<i;<rr TJ<II q;I<f 

mr: 
(1) 

1 
-MgL 
4 

1 
(2) - MgL 

2 
(3) MgL 

63. A blotting paper absorbs ink by the process of : 

(1) diffusion (2) viscosity 

(3) osmosis (4) surface tension 

(1) f"ltl("1 (2) ~"I"dl (3) q([tl("1 

29 

(4) 2MgL 

(4) 'l'O <RI'I 
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64. The force of viscosity is : 
(1) weak 

(3) electromagnetic 

~"I"dl "" iR'I f.I>:'1 "lI'Im: "" mar ~ : 
(1) e;ftur (2) lI'R'I 

(2) strong 

(4) gravitational 

65. A body floats in a liquid of the same density as that of this body. If the body 
is pushed down it will : 

(1) Sinkto the bottom 

(2) come back to the original position immediately 

(3) come back to the original position slowly 

(4) start oscillating 

1li'fi'R'!! am WIT'! 'I'R"'! <m'I ~"if m: W ~I a:rR: 'R'!! '!it ~ '!it am: ~ 0!T'I"ffi 
~: 

66. The internal energy of a monoatomic ideal gas molecule is : 
(1) rotational 

(2) totally potential 

(3) totally kinetic 

(4) partly potential and partly kinetic 

1li'fi Q(OlI'!l'" ~ in ~ '!it 31idR'Ii o;;rt WciT ~ : 
(1) 'I."i'i '!it 
(2) '{,[«quI HolM'" 
(3) '{,[«quI 'ITRI;;r 

(4) 31i~I'Ii r~M'" '<"i 31i~I'Ii 'ITRI;;r 

30 
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67. Solids expand on heating because : 

(1) the potential curve of two neighbouring atoms is anharmonic 

(2) kinetic energy of atoms increases 

(3) potential energy of atoms increases 

(4) t9tal energy of atoms increases 

lR'! ~ 'Il: iR=I ~ ~ ~ : 

(1) ~ f.t ... ,!<,"1 q(lll'!lai'f 'iii" 'ifi'q ~ ern; 3t~R<ilf.t ... mar ~ 
(2) WI1'!lai'f q,'f llffr.r o.ihprnH 

(3) WI1'!lai'f q,'f fflqf(j", o.Ii ~ omit ~ 

(4) q('ll'!laif q,'f ~ o.Ii ~ omit t 

68. Bose condensate is produced by the following technique: 

(1) confinement by laser beams 

(2) confinement by magnetic trap 

(3) confinemej1t in a magneto-optical trap 

(4) confinement and evaporative cooling 

<im *." ... f.!"! feIf'r ~ "SIT'([ fiI;>:rr "'"" t : 
(1) <'1m: ~ WU >A!jGl",(ol ~ 

(2) ¥'I",l,. ~ if >A¥l",(OI ~ 

(3) ~ ~"'I~ft,. ~ if >A¥l",(OI ~ 

(4) >A!lil",(ol 11;"i '<I"lf.t ... ~ild"''' ~ 

69. Sun behaves like a black body because of : 
(1) convective heating in its interior 

(2) nuclear fusion in its core 

(3) very small fraction of energy leaks out through the photosphere 

(4) a very large fraction of energy leaks out through the photosphere 
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~ f.r"'I q;[{1J[ ~ ll!'O 1'iWl"" -..it 1m" """~" qmrr ~ : 
(1) ~ aro ~,,~;fllJ1ff om 1IT<it ~ 

(2) ~ m if "If'ti!I~( ~"'~~ m ~ 
(3) q;)ilW>'I~( ~ ~ o;;ri 'lIT 31l'io aitur am ~ 'l1iIT ~ 

(4) q;)ilW>'I~( ~ ~ o;;ri 'lIT ~ ~ '11'T ~ OIRIT t 

70. One end of a copper rod is kept in a furnace and a steady state is reached. 
The temperature of the rod would: 

(1) remain constant (2) increase 
(3) be non-uniform (4) decrease 

lIiit -..it ~ ~ ll!'O fu1: -.,;T ~ if ~ ~ ~ "111'<1 -..it -;;mit ~, ~ ~ if ~ 'lIT 

t1lQAi"l : 

(1) ll!'O W!R mr 
(3) 3Hl'iH mr 

(2) ~ 

(4) 'li>1I 

71. Sound is produced in air by a tuning fork. If the temperature of air is in­
creased which of the following will change: 

(1) wavelength (2) amplitude 

(3) frequency (4) time period 

~ ~ 1:RI ~ if "'If.! om -..it -;;mit tl 3I'R -..u 'lIT dlq$liq ~ ~ O!I'I <it 
f.I"1fio1f&d if ~ ~ qR"d~ mr : 
(1) <i<>T ~ (2) aw:!1'! (3) ~ (4) 3!I'I1if Wi'! 

72. If four nodes are produced in a closed end organ pipe of length L then the 
wavelength of sOWld is : 

3I'R L ~ <IR'it 'R fu1: -..it awf;r ~ if "'" f.R:<ill: ~ fiI;it ~ <it "'If.! 'lIT <Rtl 
~m: 

(1) 
4L 

5 
(2) 

4L 
7 

(3) 

32 

4L 
3 

(4) 4 L 



lOU/114125(i) 

73. The concept of expanding universe is based on the observation of : 

(1) Quasars (2) Stark effect 

(3) Neutron stars (4) Doppler effect 

l!mU ;mi's q,'\ \'i<;,,,,,'1, f-l..,F.1R1ld if; 'it![<l[ if; _ 'R q,'\ l1'it t : 
(1) 'I<I1m: (2) ~ >!'l1CI 

(3) ;,gR oil: (4) ~ >!'l1CI 

74. A double convex air bubble in water will act like a 

(1) converging lens 

(3) convex mirror 

(2) diverging lens 

(4) concave mirror 

'IFft. if; >fuR: v;q; d"l<il'd('1 O'IT q;r ¥1~('1, f.I"'! """' q;r "'''~R m : 
(1) 31f'''U{J om q,'\ <m" (2) 31Q\l,{I om q,'\ <m" 

(3) om'! G'fur q,'\ <m" (4) 31"d('1 G'fur q,'\ <m" 

75. The failure of paraxial and marginal 'rays meeting at the same point after 
passing through a lens is called : 

(1) chromatic aberration 

(3) spherical aberration 

(2) coma 

(4) astigmatism 

om if 'J'I"t if; ~ ~ 'Q,Ci m'Ii<r ~ if; v;q; ~ ~ 'R fmf.t q,'\ f<l4'>('1d, "lit 
f-l..,F.1R1ld ~ WIT '1'll t : 
(1) qui ~Q>q'1 (2) 'Ii'r<rr 
(3) ~ f<lq'l'! 

76. A ray of white light travelling in glass strikes the glass- air interface at such 
an angle that green light satisfies the condition of total internal reflection. 
The colours which will emerge into air will be : 

(1) all colours except green (2) yellow, orange, red 

(3) violet, indigo, blue (4) green 

33 P.T.D. 
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$ ~ 'I\lll:'li ~ q;f;;r ~ >fur: i't q;f;;r 1l!'i "'" ~ aid{lqi(1'" 'l1: ~ 'I\lui 'l1: 

~ t f<I; i\;<re ~ ~ ~ ~ 6m '!."f 31idfl:q; '1(,,,*, 'I\l mf 'Ifr M t, "'" if 
f.1"''''~ qr.l ~ mil : 
(I) whhi'J~"'n1>it~ 

(3) W,~,.m-

(2) tilm, "lWft, <'lR'l 

(4) ~ 

77. A hologram is "formed because of the following property of the laser beam: 

(1) uni-<iirectionality (2) high intensity 

(3) polarization (4) coherence 

<'1m: ~ ~ p.,,,,r,,,r"d ~ ~ 'IiI>:UT t!1<ii\ll''1 iAl1T t : 
(1) ll:'li ~ '1'R (2) aTI'lf_ '""'" 
(3) ~ (4) \i'l4i1' 

78. When white light is used in a Young's interference experiment 

(1) the central fringe would be white (2) the central fringe would be red 

(3) the central fringe would be blue (4) no fringes will be formed 

*r ~ "'IM"'(", m if $ ~ "" ~ ~ 'l1: : 

(1) ~fliwI$m (2) ~ fliwI <'lR'l m 

(3) ~ fliwIoftffi m (4) ~ >it fliwI-;@ <Rrrr 

79. The force between two electrically charged bodies obeys the coulomb's law 
if: 

(I) The sizes of the bodies are very small compared to distance between 
them 

(2) The difference between magnitude of charges ls:very large, 

(3) The difference between magnitude of charges is very small 

(4) The two bodies are kept in vacuum 

34 
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~ ~ 3i'~~'" ~aiI 'iI; oifq q;r 'WI ~ 'iI; f.I~A'1"R ~ ~ t"i5l'l fit; 
(1) ~ ~aiI q;'\ ~ -..foI; oifq q;'\ <tU 'iI; \!"",,<,\ ~;iti\ m 
(2) ~ ~ 'iI; l!R q;r ORR: ~ ~ m 
(3) ~ ~ 'iI; l!R q;r ORR: ~ lim m 
(4) ~~f.rqfoij~m 

80. An oscillating electric dipole produces: 

(1) a fixed magnetic field (2) a fixed electric field 

(3) zero electric field (4) electromagnetic waves 

~ ~""~A'" ~ ~ "STU f.I",f",f&" q;'\ O<'!fu m<IT t : 
(1) ft:oR '¥'I"'1~ ~ (2) ft:oR fqy<il~ .~ 

(3) 'If'I fq~ctl~ ~ (4) ~ '¥'I"'1~ <rt1f 

81. The electric lines of force around an electron are: 

(1) radial outwards (2) circular anticlock wise 

(3) radial inwards (4) circular clock wise 

~ ~<'\'*{'., 'iI; ~ fir<! ~ 'WI ~ f.!"1 JIiI;l1: q;'\ m<IT ~ : 
(1) ~ q;'\ am: omit ~ (2) 'M,,,<f it",,,,,, 
(3) ~ q;'\ am: omit ~ (4) Gf~ it",,,,,, 

82. The capacitance of a condenser does not depend on the : 

(1) charges on the plates (2) separation between the plates 

(3) size of the plates (4) shape of the plates 

~Ej,fi:" q;'\ >l1furr f.I",f",fuI" 'R ~ f.rif1: m<IT : 
(1) «'Iif 'iI; ~ 'R (2) «'Iif 'iI; oifq q;'\ <tU 'R 

(3) «'Iif q;'\ ~ 'R (4) «'Iif 'iI; 3l1q;[{ 'R 
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83. If a capacitor is connected to a cell of emf E having some internal resistance 
then the potential difference across the : 

84. 

(1) cell is less than E 

(2) cell is E 

(3) capacitor is greater than E 

(4) capacitor is less than E 

O!'R E ~ ~ 'R'I <f1!II ¥'l" 31idR'" Slfitiltl "If.I ~ it ll;'O *"R~ 'I>'t ~ ~ 
~<lt 

(1) ~ OJ;[ f""",'<1( E it _ WIT 
(2) ~ OJ;[ f<l.,,,,'<1( E WIT 

(3) ~tlIR~ OJ;[ f""",'<1( E it atft!<t> WIT 
(4) ~tlIR~ OJ;[ feI.,,,,'<I( E it _ WIT 

A super conductor is an ideal: 

(1) paramagnetic material (2) 

(3) ferro magnetic material (4) 

31fit"",,,,,, ll;'O atmf : 
(1) 31ft"1i!>'\« ~ ~ (2) 

(3) ~ 'l"',gj« ~ ~ (4) 

diamagnetic material 

antiferromagnetic material 

Slfit'l"',gj« ~ ~ 

lIfl! ~ '¥'li!>'\« ~ ~ 

85. The resistance of a metallic conductor increases by increasing the tempera­
ture due to: 

(1) increase of collisions among the carriers 

(2) change in density of carriers 

(3) change in the dimension of the conductor 

(4) increase in the collisions between carriers and atoms of the conductor 

36 
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dlQSl>'l ~ 'R ~ emI >I; ~ <or ~M<l Oi f.!"'I ~ it ~ 'ffldl t : 
(1) 'ITffi >I; $I o<m ~ OIR it 
(2) 'ITffi 'I\'t @'1dl it QR"d'1 ~ it 
(3) _<or~~OIRit 

(4) 'ITffi v:ci _ >I; q(OlI'!laif >I; $I o<m ~ OIR it 

86. The Anderson's bridge is used for the measurement of : 
(1) resistance (2) capacitance 
(3) inductance (4) specific resistance 

", ... (\.'1 f.t;;j <or ~ R"Ifuifuid >I; lil'R >I; reit f<fi'Ir 'ffldl t : 
(1) ~rd<l£[ (2) 0!1ftdr 
(3) ~, .. "" (4) ~ ·"!1I~M"'<l\!;rI'l 

87. If a charged particle passes through a magnetic field in a direction perpen­
dicular to it then the: 

(1) speed of the particle remains unchanged 

(2) directioh of the particle remains unchaned 

(3) velocity remains unchanged 

(4) acceleration remains unchanged 

31"R ~ ~ 311~~ld q;uy 'l'"I"f>1~ ~ it ~ ~ ~ ~ itTll'l'l q;{dl hI 
R"Ifuifuid it '!Iiti QR'Id'1 ~ ~ : 

(1) q;1I[ 'I\'t TJfu (2) q;1I[ >I; 'R'R 'I\'t mrr 
(4) q;1I[ <or «R"T 

88. magnetic field produced by an electron moving in a circular orbit in an atom 
is due to: 

(1) orbital motion only (2) spin motion only 

(3) orbital and spin motion both (4) neither orbital nor spin motion 
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'R'II'!l if 'it'd,"''' _ if ~ "I'T(lt *""'I'{''1 WU ;;it 'lI'"''I>1~ ~ 0i"I'lIl!rer ~ ~ 
~~: 

(1) ~~llffi (2) ~ fiq;jllffi 

(3) ~ "Il;'i fiq;jllffi $if WI (4) 

89. The phenomenon of electromagnetic induction is the basis for the working of 
the following particle accelerator: 

(1) bevatron (2) cyclotron 

(3) cockroft walton generator (4) Van de Graff generator 

f.l..,f"f&d <j;1Jf toIfur ~ 'lI'"''I>1~ ~ iI; _ '" q;rf q;mr ~ -

(1) ~ot,~", (2) 
, 

(3) "";ti,,,,, -~ ",;ftl( 

90. The grid of a triode affecls the plate current in the following way: 

(1) increases plate voltage 

(2) neutralises space charge 

(3) enhances thermionic emission 

(4) releases more electrons from the plate 

~ "" 1m" ~ ~ O!m 'lit f.!l:'! WI"i't ~"If~d q;«it ~ : 

(1) ~ "" <ihoe", ~","'( (2) 3l'<H,"','IiI ~ 'lit f.l",,,If'1d <Ii1: 

91. LIDAR is used for: 

(1) making hologram (2) study of stars 

(3) measuring radioactivity (4) detecting distant objects 
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~ q;y 0'1'iM f.l""1fi!tfuld t : 
(1) liI<11lUG 'AAI 

(3) ~1%4l'lf4dl q;y l1T'R 

92. Electromagnetic waves transport: 

(1) momentum only 

(2) oro q;y at"'W, 

(4) ~ '1it ~ai1 q;y ~'i-q'1 

(2) energy only 

(3) both energy and momentum (4) neither energy nor momentum 

~ 'l"''''1~ "dtTlf Gm R"1f",[{ijd q;y 3!I<1'IG'1 "IiI'ffi t : 
(1) ~~ 

(3) o.rr 0'11 ~ ~ 

93. Solar spectrum consists of : 

(1) spectral lines only (2) spectral bands only 

(3) lines and continuous spectrum (4) neither lines nor bands 

m.: fl\'I'{G it R"1f",f&d "IiI'ffi t : 
(1) ~ fl\'I'{<il ~ (2) ~ fl\'I'{oll ~ 

(4) .,1it~ aih:.,it~ 

94. The largest atomic number for which a stable Bohr orbit can exist is • 

m"<m ~ lli'Ii<!; ~ full: ft>R <itt ~ <i'1'I t ..... t : 
(1) 105 (2) 121 (3) 137 (4) 156 

95. When electron is excited from the ground state to the first excited state In 
hydrogen atom the diameter of the orbit increases by a factor of : 

(1) one (2) two (3) three (4) four 
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'!I.:iI"''' ~ if 0j0f .tlIq;;:'" 'Ilt f.l"1dQ """"" iI W«I 3"~d "'" ... , if '3f.fo 
f<Ii'IT "ffiIT ~ it ~ "" 'iOlm f.!"I "!l"l'" ill!<; "ffiIT ~ : 
(1) ll:'O (2) ~ (3) lft;r (4) 'IT< 

96. In an experiment on photo electric effect if the frequency of incident light is 
doubled the stopping potential will : 

(1) be doubled 

(3) be halved 

(2) become more than double 

(4) become less than half 

"lI'mT-~ "lI'1lli ~ "lI'i'rT if 3i'R au q Fit d "lI'mT 'Ilt a11<!fu 'Ilt ~ WIT '"' WIT """ 
1'ir f.Rl>ft f<N<f : 

(2) ~ WIT iI alf>:reI; m ;;nirTrr 

(4) 31l'fI iI q;;[ m ;;nirTrr 

97. Cosmic rays entering the earth's atmosphere dominantly consist of 
(1) protons (2) electrons (3) neutrons (4) a particles 

'l..rt ~ ",$i,"" if >Ifc!! ir.t 'EiR'ft aidRIIl muif if 'l19!I ~ iI 
(1) J!rif;r mH (2) .tlIq;;:kmH 
(3) ~mH (4) a-q;orm\\~ 

98. If the amount of a radioactive substance is increased by a factor of three the 
number of disintegrating atoms will change by a factor of : 

3i'R mil 1:~<lI'I>ff 'Il:Jl!i 'Ilt lim lft;r "Tit '"' ~ """ 1'ir fq"Rd 'if.! ~ ~aif 
q,'\ ~ f.l"1~f&d "!l"l'" mu ~ ~ : 

(1) 1 
1 

(2) -
3 

(3) 3 (4) 2 

99. In a nuclear reactor the reaction is controlled by introducing rods of 

(1) graphite (2) iron (3) platinum (4) cadmium 

40 
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'Rl'!T'!l '<@ if "I!¥iq, 31f'Iflt>ql qir f.!"1 wm: q,'t ~ q;r 'l1'i'ItT ~ f.i4fl1d flI;qr 

;;mrr ~ : 

(2) elm 

100. Nuclear fusion experiments are conducted by using the following to create 
high temperature: 

(1) laser (2) induction furnace 

(3) plasma torch (4) electron beam 

"I!¥iq, <i.WI ~ Wi ~ if ~ dlq",q m'<I 'Iif.I ~ Wi f.i"1futfuid q;r'l1'i'ltT 

flI;qr ;;mrr ~ : 

(1) ffiR: (2) Jttur '<@ 

(3) '<!11"'i1 CRt 
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101, 

SECTION - III 

WlS - III 
MATHEMATICS 

(Marks: 150) 

3 3 8 
The value of tan-1- + tan-1- tan-1 - is . 

4 5 - 19' 

3 3 8 
tan-!- + tan-!- _ tan-! - q;r l!A t ' 

4 5 19 ' 

(1) " 4 

x 3 

(2) " 
3 

(3) " 6 

102, If Y = 4 then the incorrect expression in the following is : 

(1) 
x+y 7 
--=-

Y 4 
(2) ----L. = 4 

y-x 1 
x 3 
-=-
2y 8 

(3) 

(4) 

(4) 
x-y 1 
--=-

Y 4 

A B 
103, If in a triangle a = 25, b = 52, c = 63 then the value of tan 2" tan 2"is: 

A B 
~ l!,'j; ~ if a = 25, b = 52, c = 63 "" tan 2" ,tan 2 q;r l!A~: 

(1) 
1 1 
5'2 

1 1 
(2) 2' 5 

42 

(3) 
1 2 
3'5 (4) 

1 3 
4'8 
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104.The value 01 

105. 

106. 

(1) 
I 

n+1 
(2) 2n (3) n.2 n-1 

3 3.5 3.5.7 
Sum olthe series 1 + 4 + 4.8 + 4.8.12 + ..... '" : 

"-" 3 3.5 3.5.7 -'- ..0...'" 
'>lUll 1 + 4 + 4.8 + 4.8.12 + ..... '" '" a:FRI "'" q;r '<'" ~ : 

(1) .J3 (2) 3 (3) .J8 

1, 
The value 01 JSin x 1 (cos x) dx is: 

-}:i 

1, 
JSin x 1 (cos x) dx q;fllA ~: 

-1, 

(4) n.2n 

(4) 6 

Yo :Y, 
(1) 2 JSin x f(cos x) dx (2) 4]sinxf(Cosx)dx 

0 " 
(3) 0 (4) None 01 these/~ ~ "IiIf-.m 
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107. The number of solutions of 2sin x sin 3x = 1 in -1r < X < 1r is : 

2sin x sin 3x; 1 1'1-,,< x < " iI; m'i! <o't ~ ~ : 
(1) 4 (2) 6 (3) 8 (4) 3 

108. Thevalueof [gQd!!+[gg!!]Q+[g!!Qk-~Q£]g is equal to 

[gQd!!+[gg!!]Q+[g!!Q]g-~Qg]g ,,"l!R_~: 

(1) 0 (2) 2 ~Qg]g (3) -2~Qg]g (4) 2[Qgg]!! 

109. The value of (!!+2Q-gH@-Q)x@-Q-g)]is: 

(!!+2Q-gH@- Q)x@-Q-g)] ,,"l!R~: 

(1) ~Qg] (2) 2 ~Qg] (3) 3 ~Qg] 

L' (' 2 ) tan
2

Zx 110. l~ SIn x is equal to : 

111. 

H-
4 

Li~(sin2x) tan
2

2x A. 
x-+- ifUiR Q • 

4 

(1) Je 
I 

(2) Je (3) 1 

x2 y2 
The length of the latus rectum of the ellipse 81 + 121 ; 1 is 

(1) 
162 

11 

242 
(2) -

9 
(3) 

44 

162 
22 

(4) 2 

(4) 
242 
18 



112. The equation of the normal to the curve y = sin x at (0,0) is : 

_ y = sin x ~ ~ (0,0) 'R <'1'"1 <or .,>ll'fi(O, ~ : 
(1) x=O (2) y=O (3) x+y=O 

113. The focus of the parabola y' - 4y - 8x + 4 = ° is : 

q<",'1~ y' -4y - 8x + 4= ° <or~ ~: 
(1) (1, 1) (2) (1,2) (3) (2,1) 

% 
114. The value of flog sin x dx is: 

0 

% 
flogsinxdx <or l!R ~: 
0 

" (1) ° (2) 1 (3) -
4 

ABC 
115. In a !J. ABC if a,b,c are in A.P. then tan "2' tan "2' tan "2 are: 

(1) A. P. 

(3) H. P. 

(2) G. P. 

(4) none of these 

lOUI114125(i) 

(4) x-y=O 

(4) (2,2) 

(4) " -
2 

ABC 
'<Ill:: !J. ABC i! a,b,c <i'W,H WJft i! ~ <1r tan "2' tan "2' tan "2 t : 

(1) .... ,'<1< WJft (2) !joil'<H WJft 
(3) ~<'«i<6 WJft (4) ~ ~ ~ om 
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116. The angles between the lines represented by 6x' + 6y' + 13xy + 8x + 7y + 2 = 
o is: 

6x' + 6y' + 13xy + 8x + 7y + 2 = 0 ~ f.I~f1ld ~ 'iI; oifq "" <fiIoJ t : 

(I) tant~) (2) 0 (3) tant~) (4) tan-l(I~) 

117. Let f (x) = x' e-2x (x > 0). Then maximum value of f (x) is : 

~ f (x) = x' e-2x (x > 0) "d'! f (x) "" 3lf'l",d<t '!A t : 

118. 

(I) 
1 
e 

sin (A+¢) 
If cos (B+C) 

1 
(2) -

2e 

sin (B+¢) 
cos (C+A) 

(3) 
1 
e2 

sin (C+¢) 
cos (A+B) = k then: 

sin (A+¢) sin (B+¢) sin (C+¢) 
~ cos (B+C)= cos (C+A)= cos (A+B) = k"d'!: 

(I) k= ±2 
1 

(2) k= ±2 (3) k = ± 1 

(4) 

(4) k = 0 

119. The angle between "and Q satisfying ,,+Q+,,= 0 and 1,,1=3IQI =5, 1,,1 =7 
is: 

~ " am: Q om am: ,,+Q+,,= 0 am: 1"'= 3 IQI = 5,1,,1 = 7'i1; oifq "" 

~t: 

(I) 
2 " (2) 3 

46 

(3) 
4 

(4) 3" 
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120. A and S are two events P (A n S) = r, P (A' n S') = q, PIA) = P (S) = P then p 
is : 

A ~ S ~ '1a~l~ ~, P (A n S) = r, P (A' n S') = q, PIA) = P (S) = P i'Iif P l : 

(1) 
l+r-p 

2 
l+r-q 

(2) 2 (3) 

Ul. If x > 0, the sum to infinite terms of the series 

1 I-x (I-x)' (I_x)' . 
l+x - (1 + x)' + (1 + x)' - (1 + x)' + ........... IS: 

1+2p 
2 

(4) 
l+p-q 

2 

1 I-x (I_x)' (I-x)' 
~ x> 0 ~ l+x - (l+x)' + (l+x)' (l+x)' + ......... .3j; 3l'RIW<;;[ <lrTl: 

(1) 
1 
-
2 

3 
(2) -

4 

122. The solution of 1 z 1- z = 1 + 2i is : 

Izl-z=l+2i<;;[~~: 

3. 
(1) 2--1 

2 
1 2' (2) -- 1 
2 

(3) 

(3) 

1 

4 

3 2' -+ 1 
2 

123. The number of real roots of (x' + 2x)' - (x + 1)' = 55 is : 

(1) none (2) one (3) two 

(x' + 2x)' - (x + 1)' = 55 .. ',,«If'lq; >@I <I>'t mm t : 
(1) ~-m (2) ~ (3) ~ 

124. If a, b, e, d are in H. P. then ab + be + cd is equal to : 

(1) 3 ad (2) 2 ad (3) 3 bd 

47 

(4) 1 

(4) 3 2' -- 1 
2 

(4) four 

(4) "IR 

(4) 2 bd 
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-.:@:: a, b, c, d ~"«iq; ~ if t"ffi ab + be + cd _ t : 
(1) 3 ad (2) 2 ad (3) 3 bd (4) 2 bd 

125. If A and B are independent events, then P (A n B) equals : 

-.:@:: A am: B msr '1l'lIH"ffi P (A n B) _ t : 
(1) P (A) - P (B) (2) P (A) / P (B) 

(3) P (B) + P (A) (4) P (A) . P (B) 

a.{Qxc) b.~xc) 
126. If a, b, c are three non--<:oplaner vectors, then the value of if ) b + ~ b-) --- cxa x c.ax - - - -

is: 

a.{Qxc) b.~xc) 
-.:@::~ ~,Q,£ 'Q!!f;mwif-.mt"ffi ifx~)xQ + £.~xQ) 'q;[l1At: 

(1) 3 (2) 2 (3) - 2 (4) a 

, 
127. The value of L 2nCr is: 

,.0 

(1) 2,-1 (2) 2,+1 (3) 220- 1 (4) 220+1 

1 1 1 

128. The value of a b c is: 
a 2 b2 c2 

(1) abc (2) ab+bc+ca 
(3) (a-b) (b-c) (c-a) (4) (a + b + c) (ab + be + cal 

48 
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1 1 1 

a b c 
"'" l!A ~: 

a' b' c' 

(1) abc (2) ab+bc+ca 

(3) (a-b) (b-c)(c-a) (4) (a + b + c) (ab + be + cal 

129. Ifl (x) = x (rx -,/x+l) then 

(1) I (x) is continuous but not differentiable at x = 0 

(2) I (x) is differentiable at x = 0 

(3) f (x) is not differentiable 

(4) none olthese 

<If<:: f (x) = x (rx -,Ix + 1) lI'I : 
(1) x = 0 ~ 'R I (x) mrn ~ 'R ,*"",,,,4] .. om ~ 
(2) x = 0 'R I (x) ,*"",,,,4] .. ~ 
(3) I (x) ,.,,,,,,,,,4].. om ~ 
(4) ~ ~ <irt om 

130. The coefficient 01 X-I in the expansion 01 (x -:f is: 

(1) -33 a' (2) - 330 x' (3) 330 a6 

49 
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b-c c-a a-b 
131. In t. ABC, -r- + -r- + -r- is equal to : 

1 2 3 

b-c c-a a-b 
~ ABC if -+- +-omoR:i: 

Tl f2 T3 

(1) 1 (2) r1r2 r3 (3) 0 (4) abc 

132. The period of the function cos 3x is : 

(1) " (2) 2" 

(3) 3" (4) none of these 

~ cos 3x q;r <ilfl:.", i : 

(1) " (2) 2" 

(3) 3" (4) ~~~-.m 

133. The sum of focal distances from any point on the ellipse 9 x' + 16 y' = 144 is 

.;l<!q<l 9 x' + 16 y' = 144 iI; q f<l'S ~ 'Ifl:I<if iI; oft"! qft <rU q;r..wr ~ : 

(1) 32 (2) 18 (3) 16 (4) 8 

134. The solulion of the differential equation (ax + hy + g) dx + (hx + by +f) dy = 0 
is: 

~ .. 41",(0, (ax + hy + g) dx + (hx + by +f) dy = 0 q;r 0<'1 ~ : 

(1) ax' + 2hxy + by' + gx + fy + c = 0 

(2) ax' + 2hxy + by' + 2gx + 2fy + c = 0 

(3) ax' + hxy + by' + gx +2fy+ c =·0 

(4) ax' +hxy + by' + 2gx + fy + c = 0 

50 
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135. Order and degree of the differential equation 

d 4y d'y d Y dy . [ )' [ )' (2) dx' + 3 dx' + 2 dx' + 5 dx + 6 xy ~ 0 IS : 

(
d'Y)' [d'Y)' [d

2y
) dy ~ "'~";41bo",~(rno, dx' + 3 dx' + 2 dx' + 5 dx + 6 xy ~ 0 "" W <!>IT 

>mit: 

(1) 3,4 (2) 4, 3 (3) 12,9 (4) 3,9 

136. If in a triangle ABC, r}, r2, r3 are in H.P. then sides of the triangle a,b,c are in 

(1) A.P. (2) G.P. 

(3) H.P. (4) none of these 

"llfl:1lfR:it ~ ABC if r,. r" r, ~(I"'''' ~if t<IT~ 'lit ~ a,b,c ~ 
(1) M'i1( ~ (2) !JoiI'<1( ~ 

(3) ~(I"'''' ~ (4) ~lHr ~ ~ 

137. If A, B and C are any three sets then A - (B U C) is equal to : 

"llfl: A, B, C ~ <ITH!1""I'I ~ "" A - (B U C) <roOf{ t : 

(1) (A-B)-C (2) A-(B-C) 

(3) (A-C)-B (4) (A-B) U (A-C) 

138. The least integral a for which (a - 2) x2 + 8x + a + 4 ~ 0 is positive for all real 
value of x is : 

,,{'H," ~ a ~ ~ (a - 2) x2 + 8x + a + 4 ~ 0"" 1!A x i\; ri ",«If",,,, 1!A 

i\; ~ "","'''' t : 
(1) a ~ 4 (2) a ~ 3 (3) a ~ 5 (4) a ~ 2 

51 P.T.D. 
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139. The values of x obtained by solving the equations ax2 + by2 = 1 and ax + by = 
1 are equal if 

(1) a + b = 1 (2) a + b =2 

(3) a - b = 1 (4) 2a + 3b = 1 

.. ifl<MOI ax2 + by> = 1 am: ax + by = 1 q,'r i!OI ~ "it 1IT'<I x q;r lll'f ""'" ~ ~ 
(1) a + b = 1 (2) a + b = 2 

(3) a - b = 1 (4) 2a + 3b = 1 

140. If Y = a cos (log x) + b sin (log x) then: 

~ y = a cos (log x) + b sin (log x) oat : 

d'y dy 
(1) x2 dx' + x dx + Y = 0 (2) d' d x2 ---.l. -x -.l'. -y= 0 

dx' dx 

d'y d 
x2_+x-.l'.-y=0 

dx' dx 

d'y dy 
(3) x2 dx' - x dx + Y = 0 (4) 

141. The orthocentre of the triangle whose sides are x + 3 Y = 1, 2x - 3y = - 4 and 2x 
-y=-3is: 

142. 

~ ~ M ... "l ~ x + 3 y,= 1, 2x - 3y = - 4 am: 2x - y = - 3 ~ q;r <'I"If 

~~: 

1 1 1 3 -7 3 -7 -3 
(1) 6'2 

(2) - 6'4 (3) 6'4 (4) -~ 6'4 

If 11.nP4 =20,n-2P4 then thevalueofnis: 

~ l1.nP4 = 20."-'P4 oat n q;r lll'f ~ : 

(1) 10 (2) 16 (3) 22 (4) 28 
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143. If lim(X2 +1_ ax - bJ=o then (a, b) is : 
x-+'<'> x+l 

'lie: lim (X2 +1 -ax-bJ = 0 <iii (a, b) ~: 
X--HO x+l 

(1) (1.1) (2) (2,-1) (3) (1,-1) 

144. 
1( y+l 

If 0< 9 < 2" and if l-y = 

e e 
(3) cot 2 + tan 2 

1+sin8 
1-sin e then y is equalto : 

(2) 
e 

tan -
2 

;I, dx 
145. The value of the integral f 1 . dx is : 

o +SlnX 

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

10UI114125(i) 

(4) (1,0) 

(4) 
3 
2 

146. If one of the roots of the equation ax2 + bx + c = 0 is unity then: 

'lie: ~ill'6(ol ax2 + bx + c = 0 q;r ~ ~ ~ t <it : 
«1) a+b+c=O (2) a-b+c=O 

(3) a + b - c = 0 (4) a - b - c = 0 
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147. If 0) is a cube root of unity then ( 1 + 0) )' - (1 + 0)') , is equal to : 

'IIfl:: 0) ~ 'liT 11;'0 ""1" ~ 001 ( 1 + 0) )' - (1 + 0)') , ""'" ~ : 
(1) 0 (2) 1 (3) 1 +0)+0)' (4) - 1 

148. Which of the following is correct: 

f.j",f",f&d if <ti'R m _ m"! ~ : 

(1) AUB., A U A' 

(3) (A' U B')' = A' U B' 

(2) (A n B)' = A' U B' 

(4) (A' n B')' = A' n B' 

3 
149. The area bounded by y = 2- 12- x 1 and y = Ixl is: 

3 
'lif;y=2-12-xl aW:y= ~'"-.tr.r'IiT~~: 

(1) 
3 

2+ "2 log 3 

(3) 2+310g3 

(2) 

(4) 

3 
2- "2 log 3 

3 
1+

2
10g3 

150. From the bottom of a building h meters tall, the angle of elevation of a top of 
a tower is a . The building subtends an angle 13 at the top of the tower. Then 
the height of the tower is : 

ll;'n ~ '" d",~a1 ~ ';;it fit; h >fto ~ ~ ~ 11;'0 lft';m: '" -.lti\ 'liT ~ -.i\vr a ~I 
~ lft';m: qi\ -.lti\ ~ 13 -.i\vr 'R1dI ~ <it lft';m: qi\ ~ ~ : 

(1) 
h sin a cos (a - PI 

cos 13 
meter (2) 

h sin a cos (a- 13) 

sin 13 
meter 

(3) 
hcos a cos (a-PI h cos f3 cos (a - 13) 

cos 13 
(4) cosa 

54 23,000 
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