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PART A — CHEMISTRY

A stream of electrons from a heated
filament was passed between two charged
plates kept at a potential difference V esu.
If e and m are charge and mass of an
electron, respectively, then the value of
h/A (where A is wavelength associated
with electron wave) is given by :

(1) 2meV
() Jmev
(3) V2mev
(4) meVv

2-chloro-2-methylpentane on reaction
with sodium methoxide in methanol
yields :

CH,
|
(a) C2H5CH2C - OCH3
|
CH,

(b) C,HsCH,C=CH,
I
CH,4

(c) CH5CH= C~CHs
CHj,

(1) (a) and (c)

(2) (c)only

(3) (a) and (b)

(4) All of these

AT A — WA faqm=

y§ 20 Ii<iOx | AYYi<t B<‘A~AY et Y
Vesuz § i+ flaA/-//T[ < HfIiEA 3AF EZ
tg, b - yA(E rs<A~Yz =fl$t AGE
,,,AA2<>¢ er Renza Y8 O AVeY ¢
{38, 38 met MY ') (i’ B<hatY A2

L7 kieA AraEay 2 ,,)

(1) 2meV
() Jmev
(@) V2mev
(4) meVv

00VE< 0 2-A<it-2-0l0<ElY, ,EhejO
OO, e 1§ 10 ==yt Tyo8 GAE , -

CH,
|

(a) C2H5CH2C — OCH3
|
CH,

(b) C,H5CH,C=CH,
|
CH,4

(c) C2H5CH=CI—CH3
CH,

1) (@Al (¢

2) Okt ()

3) (@) AG (b)

@ RYo , =t
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Which of the following compounds is
metallic and ferromagnetic ?

(1) cCro,
2) VO,
3) MnoO,
4) TiO,

Which of the following statements about
low density polythene is FALSE ?

(1) Itis a poor conductor of electricity.

(2) Its synthesis requires dioxygen or a
peroxide initiator as a catalyst.

(3) It is used in the manufacture of
buckets, dust-bins etc.

(4) Its synthesis requires high pressure.

For a linear plot of log (x/m) versus log p
in a Freundlich adsorption isotherm,
which of the following statements is
correct ? (k and n are constants)

(1) 1/n appears as the intercept.
(2) Only 1/n appears as the slope.
(3) log (1/n) appears as the intercept.

(4) Both k and 1/n appear in the slope
term.

Y87 0, JEV £ yARTS edlafigs ACE nfoaVies
(<i, 287 389) .,

(1) cro,
2) Vo,
3) Mno,
4) Tio,

V8V il 33 <t 31 Levae 0 eV O
&Y LE Y0V e ,?

@ V., A SE EY gi<)s -

@) B,0 «Reth bjY «Oflt B«
BYEL, V5 (% 1) ©a7/,z z 0
ot -

@) V. "I Cle), «s=-1Y, < 18
CatEY O ~yAA GAE -

@ B3 ,i<-& 00Nt C
JAE -

7§ ity oAt

»§EVich<) ehetif-aF ,OAEE fIY§ ©
Iog (x/m) Ak 10g p Z ’Eﬂ T[Eﬂ Y/T[Ey

i<tz Zﬁ h<oo BEEY O, YRV LE SOV L.E L2
(k AOE n 150435 ,)

Q) 1/n B,k TN <A -

(2) Otk 1/n S<t- Y§ M- ¢ oA -

(3) log (1/n) B, é= Y5 Min O efAf -
@) kAQE 1/n EVE F S<t= -G O fA -
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6. The heats of combustion of carbon and | 6. Y8V AOE YE”Y OFVEA, e T8 €Y "e0ky Z§<?i’E:

carbon monoxide are -—393.5 and —393.5 AOf —283.5 ki mol~1 - YETY
—283.5 kJ mol ~1, respectively. The heat OLYEA, tRec YEE , 1Y MicOt (k1 Q) ~MA Of< BB -
of formation (in kJ) of carbon monoxide

per mole is :

(1) 676.5 (1) 676.5

(2) —676.5 (2) —676.5

(3) -—1105 (3) —1105

(4) 1105 (4) 1105

7.  The hottest region of Bunsen flame shown | 7. Y‘E;ﬂ‘ E 2B 870 74,V ¢<0 3§ , flthe)s 20

in the figure below is : s -
region 4 S 4
region 3 s 3
region 2 s 2
region 1 e 1

(1) region 2 D /EiY 2

(2) region 3 ) AijYs3

(3) region 4 ) /EiY 4

(4) region 1 (4) /E|Y 1

8.  Which of the following is an anionic | 8. V&Y O , Z§EY J 00YEBAYZ§ k= ,,?
detergent ?

(1) Sodium lauryl sulphate Q) L H«yo << s
(2) Cetyltrimethyl ammonium bromide @) l<=R0i0< =00 *H0f«
(3)  Glyceryl oleate (3) AC( < elicox
(4) Sodium stearate (4) ,EA«SIO S~tes
F/Page 4 SPACE FOR ROUGH WORK / 7% &rd % faw smig



9. 18 g glucose (CgH,,04) is added to | 9. 18 (<]¥, (CoHp,0p) I¥ 178.2 g £Vt O

178.2 g water. The vapor pressure of A<><EyE 'EAE . R, .<Ey Af|<yY T k<o j<
water (in torr) for this aqueous solution v§ flic- € (torr 0) ,f

IS :

(1) 76.0 (1) 76.0

(2) 752.4 (2) 752.4

(3) 759.0 (3) 759.0

4) 7.6 (4) 7.6

10. The distillation technique most suited for | 10. ,E7Y @12 O +ARtE- < (S~ <iB) , Mo< A<

separating glycerol from spent-lye in the <038 A 38 h<w 7, O-YAA o IV iflie
soap industry is : "=

(1) Fractional distillation 1) -+t ef, flY

(2) Steam distillation ) k- e, flY

(3) Distillation under reduced pressure (3) 0N E EfIY

(4)  Simple distillation @) kofy =, fIY

11. The species in which the N atom is in a | 11. fl, S-ft#j, dj ,O N #Q sp ,Zﬁ/éE v N

state of sp hybridization is : O, 2 -
(1) NO, 1) NO,
(2) NO3 (2) NO3z
(3) NO, (3) NO,
(4) NO; (4) NO}
F/Page 5 SPACE FOR ROUGH WORK / % T4 & ot g
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12. Decomposition of H,0, follows a first | 12. 2022 ¥ AflEE=Y )8 -00 Y= Z oAyt
order reaction. In fifty minutes the - ok, /-\<>Y~ OB, 38/ V8 AfIEE YO H,0,
concentration of H,0, decreases from Z§E FEAE E 25/05 0.125M ,,E EA~EA,,— i’
0.5 to 0.125 M in one such decomposition. H,0, Z§E EgCEAE 0.05 M -, gAF , Al 0, )
When the concentration of H,0, reaches VY YE @705 -
0.05 M, the rate of formation of O, will
be :
(1) 6.93x10~4 mol min—1 (1) 6.93x10~4 mol min—1
(2) 2.66 L min—latSTP (2) 2.66 L min~1 (STP #)
(3) 1.34x10"2mol min—1 (3) 1.34x10"2mol min—1
(4) 6.93x10"2 mol min—1 (4) 6.93x10-2 mol min—1
13. The pair having the same magnetic | 13. oJ§,f @8”Y§y <4t Y5 (0 |, -
moment is :
[At. No.: Cr=24, Mn =25, Fe =26, Co=27] [At.No.: Cr=24, Mn =25, Fe =26, Co=27]
(1) [Cr(H,0)g?* and [Fe(H,0)g]?* (1)  [Cr(H0)el2* A [Fe(H,0)gJ2*
2) [Mn(H,0)]?* and [Cr(H,0).?* ) [Mn(H,0)2* AGE [Cr(H,0)2
(3) [CoCl,]2~ and [Fe(H,0)g]?* (3) [CoClJ2~ AGE [Fe(H,0)42*
(4)  [Cr(H,0)s]?* and [CoCl,]?~ (4)  [Cr(H0)g2* ADE [Cocl,]?~
14. The absolute configuration of 14. Eo 2y yiays v§ At iyt |, -
CO,H CO,H
H——OH H——OH
H——Cl H——Cl
CH, CH,
is:
1) (25, 3R) 1) (25, 3R)
@) (25, 39) ) (2, 35)
(3) (R, 3R) (3) (R, 3R)
4) (2R, 39) (4) (2R, 35)
F/Page 6 SPACE FOR ROUGH WORK / % &Td % forg =g
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15. The equilibrium constant at 298 K for a | 15. AROfY 298K 7/ Y} @i+i}8yf A+B=C+D
reaction A+B [_C+D is 100. If the initial Y k<o 1Yy ASO’EZ 100,,- yA(E 8+38 a{EA
concentration of all the four species were 5t ﬂE/E SA-|E¢~EA| , YN YE 1M, A, A D
1 M each, then equilibrium concentration veE LBy LBEAE (mol L=10) e -
of D (in mol L~1) will be :
(1) 0.818 (1) 0.818
(2) 1.818 (2) 1.818
(3) 1.182 (3) 1.182
4) 0.182 (4) 0.182

16. Which one of the following ores is best | 16. »§0 Q<E=)1AEV iflie mi4 AYeY o, fl,, Z§W J
concentrated by froth floatation method ? <38 flElee)s M6~ , HAEA AviyE E , DSAE
(1)  Siderite 1) A,k
(2) Galena (2) a<it
(3) Malachite (3)  O<iYik=
(4) Magnetite @ Y=<

17. At300 K and 1 atm, 15 mL of a gaseous | 17. 300 K AQt 1 atm E” 7, 15 mL 2,y
hydrocarbon requires 375 mL air Bt Z 7Y 2 -4 (E,,Y 5§ <y 375 mL fl by
containing 20% O, by volume for complete ki, 0 yAYMZ b 7 20% »fA, iYL PR
combustion. After combustion the gases flin JFAE o €Y Z (E a 330 mL
occupy 330 mL. Assuming that the water BAE - ¥, OYA AZ E i< Efl M- O
formed is in liquid form and the volumes »AOEO,E AE-:OEY wf] € 7/,°EYAYE YE O T
were measured at the same temperature apg AL REYEY YE »HO<E , -
and pressure, the formula of the
hydrocarbon is :
(1) CgHg (1)  CgHg
(2) C4Hg (2) CyHg
(3) C4H10 (3) C4HlO
(4) CjsHg (4) CsHg

F/Page 7 SPACE FOR ROUGH WORK / % &% & foaw site
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18. The pair in which phosphorous atoms | 18. fl,z Yo A| e >3§ﬁ8»§f/, FOtaket T »i0<
have a formal oxidation state of +3 is : oA,y =fISOt +3,,, ,, -
(1) Pyrophosphorous and Q) EESHE, AOE, BEESHETS ol «
hypophosphoric acids
(2) Orthophosphorous and ) 0§, AOE, RSk ys ml, «
hypophosphoric acids
(3) Pyrophosphorous and @) Y, AOE -EAEHEAS ol «
pyrophosphoric acids
(4) Orthophosphorous and @) =0, AQE -E/ESHE, ol «
pyrophosphorous acids
19. Which one of the following complexes | 19. AYeY<> | Z@FY b YHBR<A, TSSOy fIAL
shows optical isomerism ? ~EAfEA YiRE?
(1) cis[Co(en),Cl,]CI (1) cis[Co(en),CL,]CI
(2) trans[Co(en),CI,]CI (2) trans[Co(en),CI,]CI
(3) [Co(NHy),Cl,ICI (3) [Co(NHy),Cl,ICl
(4)  [Co(NH),Cl] (4)  [COo(NHy),Cly]
(en=ethylenediamine) (en=ethylenediamine)
20. The reaction of zinc with dilute and | 20. AY AC)E ,Ea(E YEBAfZ@ OOA,«,MZ§ RONTIIIY:
concentrated nitric acid, respectively, =AY 8yt mif Y50t Ca-dY LA, -
produces :
(1) NO, and NO 1) No, AGtNO
(2) NO and N,O ) No AGEN,O
3) NO,and N,O 3) NO, AQE N0
(4) N,O and NO, 4)  N,0 AGE NO,
F/Page 8 SPACE FOR ROUGH WORK / % &Td % forg =g
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21.  Which one of the following statements | 21. j< 3§ ,8%e O AY&Y TSOVE ¢ , YEY ,E o)
about water is FALSE ? T ,,?

(1) Water can act both as an acid and 1) j<, =b< AOL 38 EYE E M- O VEY
as a base. W, YA -

(2) There is extensive intramolecular @2 B3, AYA ISOE ¢ AfISAE = A-=4t)s
hydrogen bonding in the condensed SRtV o%ie A -
phase.

(3) Ice formed by heavy water sinks in (3) At j<myt VL ay <O« A
normal water. "

(4)  Water is oxidized to oxygen during @ Yt O j< <A DY
photosynthesis. =fALEjY AL -

22. The concentration of fluoride, lead, nitrate | 22. —/\0""2\ ﬂEE( ,ﬁ en i< MG O (;<£7,EB<<,, <K,
and iron in a water sample from an i Y BEAL T80 1000 ppb,
underground lake was found to be 40 ppb, 100 ppm AOE 0.2 ppm ~H ap- y,,
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, i< AYEY O AZ v ¥ OuE L HEAE , Y yCy
respectively. This water is unsuitable for Y,E,?
drinking due to high concentration of :

(1) Lead 1) <«

(2) Nitrate ) ViR==
(3) Iron @) =i
(4) Fluoride 4) <«

23. The main oxides formed on combustion of | 23. flt Z§ AoeAy <> Li, Na ®¥/ K Y EY
Li, Na and K in excess of air are, *VYflE<E <>Ay Ll Y801t- , -
respectively :

(1) LiO, Na,0, and K,O (1) LiO,, Na,0, AGE K,0
(2) Li,0, Na,0, and KO, (2) Li,0, Nay0, AGE KO,
(3) Li,0, Na,0, and KO, (3) Li,0, Na,0, Alt KO,
(4)  Li,0, Na,0 and KO, (4)  Li,0, Na,o AGf KO,
F/Page 9 SPACE FOR ROUGH WORK / % &% & foaw site
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24. Thiol group is present in : 24. OEVE( a, [, 0 e-IS0A ,, 1l -
(1) Cystine 1) A=Y (cystine)
(2) Cysteine ) 4,5V (Cysteine)
(3) Methionine @3)  OOmeiytY
(4) Cytosine 4) =k EY

25. Galvanization is applying a coating of : 25. 2AfIViR ;1Y iVeY O AZ§,Z§ Z§E=, T\

(1) Cr (1) Cr
(2) Cu (2) Cu
3 Zn (3) Zn
(4) Pb (4) Pb

26. Which of the following atoms has the | 26. A8V »Otdtef ¢ 475, T§ <00 =iy YY " Cagho

highest first ionization energy ? ?
(1) Na (1) Na
(2 K (2) K
(3) Sc (3) sc
(4) Rb (4) RDb
F/Page 10 SPACE FOR ROUGH WORK / T% & @ T swe
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27. In the Hofmann bromamide degradation | 27. b0 *E0iOM« AVeYt 2,§/a o l+iy8yt 0, NaOH
reaction, the number of moles of NaOH ACE BrZZ —|yAA Of<t Y§ , AyE -iA0E< «OFY
and Br, used per mole of amine produced ¥V O, faf
are :

(1)  Four moles of NaOH and two moles (1) @ Of« NaoH AQE E Of< Br,-
of Br, .

(2) Two moles of NaOH and two moles 2) E O« NaoH AQE E Of< Br,-
of Br, .

(3) Four moles of NaOH and one mole (3) @ Ok« NaoH ACt 03§ <) f< Br,-
of Br, .

(4) One mole of NaOH and one mole of (4) o) Of« NaOH AQE 0§ <) F< Br,-
Br, .

28. Two closed bulbs of equal volume (V) | 28. yAY (V)Z R A% A YO 0y Eit
containing an ideal gas initially at pressure a, —;V,Aev§§ (2 p; AQE Af- T, 73, 002§
p;, and temperature T, are connected Yaéy yAY 2 £ -A<t ~§'/’ s 1< 0 0 aF A
through a narrow tube of negligible Vg T3 AA@O O A(ET[EyE E o A»YBYO w)
volume as shown in the figure below. The A7 SE Al BT, Zﬁ/, iEyt A - =lA0
temperature of one of the bulbs is then €&’ Pro -
raised to T,. The final pressure Pr IS :

Tl Tl Tl TZ Tl Tl Tl T2
@ Pi, V) |=> @ PrV @ Pi,V) |=> @ PrV
Omn C T
2p; 2p;
W Gk O e
,y DT L o (T2
@ G ol @ i\,
T, L T T
2p; 172 2y | 112
® G L ® |74
([ T ([ 1T
(4) pi [Tl + Tz] 4) pi [Tl + T,
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29. The reaction of propene with HOCI | 29. =Y Y§ HOCI (CL, +H,0) J§ {0 =ki8yt
(Cl,+H,0) proceeds through the Aj, O&yfIAE , B ,8-dY AL, fl, ,, -
intermediate :
(2) CH;—CH(OH)—CHZ (2) CH,—CH(OH)—CH3Z
(3) CH3—CHCI-CHj (3) CH3—CHCI-CHj
(4) CHy—CH*—CH,—OH (4) CHy—CH*—CH,—OH
30. The product of the reaction given below | 30. Vi@ € 2R ef=iy§ 1§ h<o C4-FE /2% -
is:
1. NBS/hv _ 1. NBS/hv o
2. Hy0/K,CO, 2. Hy0/K,CO5
OH OH
1) @ 1) Q/
O O
CO,H COH
(@ @ (@
F/Page 12 SPACE FOR ROUGH WORK / % &Td % forg =g
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PART B — MATHEMATICS YN B — TIfuTq
31. Twosidesofarhombusarealongthelines, | 31. ViE «}§ ,0gA+j & @ +‘iE001, /TTEOE
x—y+1=0 and 7x—y-5=0. |If its x—y+1=0A0 7x—y-5=0 J§ KL O,
diagonals intersect at (—1, —2), then AQE B, 3§ Afl)Sat A’~CE (-1, -2) 7 ﬂAAéélCﬁ
which one of the following is a vertex of WA L, AR, L0oA+ YEAYEY O, VEY-
this rhombus ? . ?
(1) (=3, -8 (1) (=3, -8
63 6
@ |3 73 @ (373
10 7 1 7
@ (573 @ (—573)
4) (=3, -9 (4) (=3, -9
32. If the 2nd, 5t and 9t terms of a | 32. VIE o)§ @@/, O/ (L. Z§E /4, 5f|E AOE
non-constant A.P. are in G.P., then the 9 flt ~E 3§ B4/ UL O, AL O, 24HE7IE.£
common ratio of this G.P. is : Z§E Ll oY-EA -
4 4
1 3 @ 3
2 1 2 1
3 7
®) 3 G 3
o 8 o 8
@ 3 @ =
33. Let P be the point on the parabola, y2=8x | 33. O fl<y y2=8x T§ P o§ o,} A’(E . T:
which is at a minimum distance from the fliE x2+(y+6)2=1, }§ J¥E C , éyYAO (F/E
centre C of the circle, x2+ (y+6)2=1. 7. Ko, flﬂE Y L,O0KE jEC, O it
Then the equation of the circle, passing » AOEAG YEY8EP o7, o, -
through C and having its centre at P is :
(1) x®+y?—x+4y—12=0 (1) x?>+y°—x+4y—12=0
) x2+y2—£+2y—24=0 @) x2+y2—£+2y—24=0
(3) x2+y?—4x+9y+18=0 (3) x2+y2—4x+9y+18=0
(4) x?>+y’—4x+8y+12=0 (4) x°+y?—4x+8y+12=0
F/Page 13 SPACE FOR ROUGH WORK / T & % faw sig



34. The system of linear equations 34. Ay ,Ohya AYyky
x+Ay—z=0 x+Ay—z=0
Ax—y—z=0 A—y—z=0
x+y—Az=0 x+y—Az=0
has a non-trivial solution for : 7§ w)§ @Ags < fY T8 <o -
(1) exactly one value of A, @ A YE AGYA- 3§ OFY -
(2) exactly two values of A. ) Y5 AayA- @ OFY -
(3) exactly three values of A. (3) A S AayA- AEY OFY -
(4) infinitely many values of A. @ AYeYAOKY -
35. 'ff(X)+2fG) =3x, x#0, and 35. ViE f(x)+2f(%j =3x, x£0 ,, At
S={x [R: f(x)=f(—x)}; thenS: S={xeR: f(x)=f(-x)} ,: Ais:
(1) contains exactly one element. (1) O Yifl< of§ oflyfl -
(2) contains exactly two elements. 2 ¢ Aay/f\— (4 =flyfl -
(3) contains more than two elements. 3) O, °ACEX§ =flyfl -
(4) is an empty set. 4) oS KAA 0T -
36. Let p = lim (1+ tan?v7)™ then log p |36 Ot p =lim_ (14 tan27)? ,, & log p
is equal to : N, -
1 1 1 1
@ 5 @ 5
@ 3 @ 3
@) 2 @ 2
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37. A value of 8 for which 27350 o | 37 gVl wi§ OV Aj, Tihco 2+ 31 SN0 gt
1—2i sinB 1-2isind
purely imaginary, is : 38 AﬂAYZ A
) = ) =
@ @
=1 \/§ . -1 \/§
sinT'| = sin” | =
@ (] @ %]
sin~t (ij sin”! [ij
3) Ne (3) NE]
8 = 5y =
4 3 @ 3
38. The eccentricity of the hyperbola whose | 38. ©, -AA;’TI<y hi . Z § Vil+<” Y <’ 8,
length of the latus rectum is equal to 8 and AOE hj , 78 ,yQOE e’ Z§ iR 0, EE Yokt
the length of its conjugate axis is equal to Y8 "o Y @4 Y efef |, V¥ CATHEA! , -
half of the distance between its foci, is :
4 4
W 5 ORI
2 2
@ 5 @ 5
3 V3 @) 3
4 é 4 i
4 3 @) 3
39. If the standard deviation of the numbers | 39. ViE l\y 1 2,3,a AO 11 vt EYZ§ iflg<¥
2, 3, a and 11 is 3.5, then which of the 35, AEIVEY O 2 -,b L .7
following is true ?
(1) 3a2-322+84=0 (1) 3a2-32a+84=0
(2) 3a2-34a+91=0 (2) 3a2-34a+91=0
(3) 3a2-23a+44=0 (3) 3a2-231+44=0
(4) 3a2-26a+55=0 (4) 3a2-26a+55=0
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40. Theintegral 2X 7+ 5X 5 dx isequal | 40. .0 < 2 +5x 5 dx A/ -
(x5 +x3 +1) (x5 + 8 +1)
to :
10 10
(1) ————5+C 1) ———+C
2(x5+x3+1) 2(x5+x3+1)
5 5
@ —EF - +cC @ ———+C
2(x5+x3+1) 2(x5+x3+1)
10 _ .10
@ — 5 +C 3 — 5 +C
2(x5+x3+1) 2(x5+x3+1)
e} _ .5
(4) ————5+C 4 ———5+C
(x5+x3+1) (x5+x3+1)
where C is an arbitrary constant. ifC 0y§ Sflé; «@7 -
41. Iftheline, ¥ =3 _ ¥ *2 _ 244 igin | 41. Vi€ /it x—-3_y+2_z+4  oic
2 -1 3 2 o 1 » 3 )
the plane, Ix+my—z=9, then >+m? is Ix+my—z=9 O ISO0A ,,, AL P+m2 A/, -
equal to :
1) 18 1) 18
(2) 5 (2 5
3 2 ) 2
4) 26 4) 26
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42. If 0=<x<2m, then the number of real values | 42. yACE O=x<27m,, AE x 3§ oY f|ESN\f|Z§ OFVE v
of x, which satisfy the equation JAVEE obyyal o
COSx+C0S2x+C0S3x+Cc0s4x=0, is : cosx—+cos2x+cos3x+cosdx=0 Ji ,Acx
zyA IR
(1) 5 1 5
(2 7 2 7
3 9 3) 9
4 3 (4) 3
43. The area (in sqg. units) of the region | 43. H
{(x, y): y222x and x2+ yzs 4x, x=0, yBO} {(x, y): y2 2 AOk x2+y2S 4x, x[(),__ylli()i
is : v§ “hibvi< (f12 RYERYE O) ,, -
8 8
1 7=3 @ 7—3
42 42
(2) m 3 @ = 5
T 22 T &
® 77 ® 2773
4 4
4 73 @4 73
44. Let Z, b and ¢ bethree unitvectorssuch | 44. OV a, b AGE o Ry 0, <>EOEZ§ JAGLE ,, AYS
that;XSX?%ﬁgﬁ-?E If ZX[EX?)ZE(E)'F?J T yA(E
O O 2 O C 2
b is not parallel to E) then the angle ;, 2 %3 OV E A o AQE b 78 *to
between a and b is v§ y¥at , -
n z
O @ 5
27 2m
@ = @ =3
S on
®) &% G =
o 3T o
@ QO
F/Page 17 SPACE FOR ROUGH WORK / T & % faw sig



¥ ¥
45. A wire of length 2 units is cut into two | 45. 2 f}} B <t 002 AVZ 2 ¢ Y= WG,
parts which are bent respectively to form 250 - x BY%R it flf <A ﬂa ACE r B8 §B iy
a square of side=x units and a circle of f~|~< flE 2§ § <><>E« ifAE - yA(E Yy' y fl2
radius=r units. If the sum of the areas of AOE fl0F 7§ “hobvg<t Y yia VA ,,, Al -
the square and the circle so formed is
minimum, then :
1) (4—mx=mnr (1) (4—mx=mnr
(2) x=2r (2) x=2r
(3) 2x=r (3) 2x=r
(@) 2x=(7+4)r @) 2x=(m+4)r
46. The distance of the point (1, —5, 9) from | 46. A’ (1, =5,9) v ,OAf x—y+z=5 , fl,,
the plane x—y+z=5 measured along the BF /M x=y=z Y MEHE O OF-E A, -
line x=y=zis:
1) 10V3 (1) 103
10 10
@ 5 @ 3
20 20
® 3 G 7
4) 310 4) 310
47. Ifacurve y=f(x) passes through the point | 47. yA(E 2025 fIy§ y=f(x) A’(EA @ -1, Oy itk
(1, —1) and satisfies the differential » AOt eflyi< ,OEYYAE y(1+xy) dx=x dy
equation, y(1 + xy) dx=x dy, then f(— %) 2§E ,:Acz, ZYAE . i: f(— %) %’/” -
is equal to :
y 4 h 4
(1) 5 (1) 5
2 2
@ 3 @ 3
4 4
@ = G 3
_2 _2
(4) 5 (4) 5
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48. If the number of terms in the expansion of | 48. VAt (1 _2y %j L x#0 3§ 2,0 A
n x X
[1 _ 2. izj , Xx#0, is 28, then the sum v LAVE 28, AR, 4,70 ofY flic < -E
X X
of the coefficients of all the terms in this v8 gy vy | -
expansion, is :
(1) 2187 (1) 2187
(2) 243 (2) 243
(3) 729 (3) 729
(4) 64 (4) 64
. .. —1[ [1+sinx T
49. Consider 49. f(x)=tan [ T sine sinxj’ X € (0, Zj
_ 1+ sinXx 1L I ,
f(x)=tan 1( 1—sinXJ’ X Eﬁo, 3)- 7 Mg Y jo- y=f(x) I A'E x =% 7
A normal to y=f(x) at x = % also passes Tigt 2yt k<™ Y8V I7C , <08 ifAF -
through the point :
21 27
(1) (0 7) (1) (0’ 7}
s o
(2) (E’ 0) (2) (E’ Oj
7 ~L (7 L
© 5o @ 5o
4) (0,0 (4) (0,0
50. For x e R, f(x)=|log2—sinx| and |[50. x e R }§ A(oomf(x)=|logz—sinx| AQE
g(x) =f(f(x)), then : g =F(f(x)) », AL -
(1)  9’(0)=cos(log2) (1) g'(0)=cos(log2) ,,-
(2) 9'(0)= —cos(log2) (2) 9'(0)= —cos(log2) ,,-
(3) g is differentiable at x=0 and @) x=0 + g =flyi<Vty , AOt
g9'(0) = —sin(log2) 9'(0)= —sin(log2) ,,-
(4) g is not differentiable at x=0 @) x=0 g =fly§<¥ty Y[ -
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51. Let two fair six-faced dice A and B be | 51. OV € «Vi=YA (,— » <Z Ey -+, AAOEB 002
thrown simultaneously. If E; is the event .10 Ogi< y- Bt g, 4, A /ﬂf/
that die A shows up four, E, is the event iVt CEi AE o O E E B 7/2 VE 4 AE
that die B shows up two and E; is the event , AOEE YL E, (EEYE E <fY flf <E Ay
that the sum of numbers on both dice is - ya Afl O EHAE AE AYeY O, YHY- i
odd, then which of the following Y80V T 7 .2
statements is NOT true ?
(1) E, and E; are independent. 1) E,Alf E, SFIA |-
(2) E, and E; are independent. @) EAdE E, SFIA |-
(3) E,, E, and E; are independent. (3) ELE, AQH E, SFIAY -
(4) E, and E, are independent. 4 E AQE E, SFIAS | -
52. IfA= 2 _bEandAade=AAT,then 52. _ oe bE/T\C)E AadjA=AAT
B 2f % 2r
5a-+b is equal to : A sa+b VE’/,,—
(1) 5 (1) 5
(2) 4 (2) 4
(3 18 (3) 13
@ -1 @ -1
53. The Boolean Expression (pa~q)vav(~pag) | 53. < 3§ V¥ jY§ (Boolean Expression)
is equivalent to : (pA~Q)vav(~pag) 18 ,OAAY ,, -
(1) pAag (1) pAg
(2) pva (2) pvq
() pv~q (3 pv~q
(4) ~p~rg (4) ~p~rg
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54. The sum of all real values of x satisfying | 54. x Y§ @Y =t flESAUfIYS OfVE Y§ yi@ i , Obyyat
; 12 x — Lo 5.
the equation 2 (x2—5x +5) +4x — 60 —1 7§ A= A
2 X~ +4x — 60 .
(x B 5x + 5) =11s: o
(1 -4 (1 -4
(2) 6 (2 6
(3) 5 B 5
(4) 3 (4) 3
55. The centres of those circles which touch | 55. ©Y fIUEE Y8 VHE, it f!ﬁE X2 +y?—8x—8y —4=0
the circle, x?>+y2—8x—8y—4=0, & ’is W=, S-ff YA, AOE x-=7t & =
externally and also touch the x-axis, lie SfE YA L, iSOA |, -
on :
(1) an ellipse which is not a circle. (1) o) EEEEFIOE - E FOE Y, f -
(2) a hyperbola. @) off elAAl<y A
(3) a parabola. (3) o)§ Al<y >~
(4) a circle. @ o) flif
56. Ifall the words (with or without meaning) | 56. 1#E SMALL J§ « %% J§ -2 175, - = 7%
having five letters, formed using the letters fli< ??E fteEt (=0-a «Oflt «0,tV) 2
of the word SMALL and arranged as in a HeEY s ) YSOHY /MY o HHE SMALL Y§
dictionary; then the position of the word SO , -
SMALL is:
(1) 59t (1) 59 fl
(2) 52nd ) 52 f
(3) 58" 3) s8f
(4) 46th ) 46 flE
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mn+1)(n+2).”3néﬁ

57.  lim 5 5 O is equal
n—o [ | n ]
to:
27
(1) 2
2
(2) )
(3) 3log3-2
18
4)

58. If the sum of the first ten terms of the series

2 2 o 2
@55+%§5+%%5+4+@%E+ ------ ’

is ?;1n , then m is equal to :

57.

58.

hm((mﬂ) (n+2) 3JV iy
n—0o0 n
zz
(1) )
9
(2) 2
(3) 3log3-2
1§
(4) A
VAE UtAE

EHEdEHE R HE R e

75 200 €, - J§ yi2 % m . Bm

(1) 101 (1) 101
(2) 100 (2) 100
(3 99 (3) 99
(4) 102 (4) 102
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59. If one of the diameters of the circle, given | 59. yA(E ,OEZ,YE'IE sz +y%— 4x +6y —12=0 mE/E
by the equation, x2+y2—4x+6y—12=0, —(EE 3§ fIOE Y8 0§ VE, 0} =iy fliE s, i 3Z§E
is a chord of a circle S, whose centre is at Y8E (—3,2) ,, YE jHflE,,, AfIGE s TE AEVE
(=3, 2), then the radius of S'is : -
(1) 53 (1) 543
(2 5 (2 5
(3) 10 (3) 10
4) 5V2 4) 542

60. A man is walking towards a vertical pillar | 60. ®7§ {/iAA ?025 TAM§éf|E(B/,AT[+A: vE °K002§ L -0
in a straight path, at a uniform speed. At 7 w¥§ O gt< , it - /ESA 7/,002§ A’(E
a certain point A on the path, he observes A, fl, T 33 TR '©UEW Z@EéE 30° Ot-AL
that the angle of elevation of the top of the i A , O, EIEE O 10 AOY?«.A °E<Q<YAZ§ "iE
pillar is 30°. After walking for 10 minutes VEB , fl, T 3 TR OlEyY YAt 60°
from A in the same direction, at a point B, AL ,,, /AE B , T A -,8Y 0 0, <Y flit
he observes that the angle of elevation of OV (M0V=£0) , -
the top of the pillar is 60°. Then the time
taken (in minutes) by him, from B to reach
the pillar, is :
(1) 10 (1) 10
2) 20 (2) 20
3 5 (3) 5
(4) 6 (4) 6
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PART C — PHYSICS — oiifqe fagm
ALL THE GRAPHS GIVEN ARE SCHEMATIC faw 13 gyt e smaEi & si
AND NOT DRAWN TO SCALE. heT & STER (@iichd T8 &1

61. A uniform string of length 20m is [ 61. 20m <e B ZE w3, OFY «&/f V& Y €., =fe
suspended from a rigid support. A short ~Z ,,— B,)8 § Vo< A/ 0yl
wave pulse is introduced at its lowest end. A/d S-E ﬂA(A A - (P.E/AZ -l,,ﬂY_
It starts moving up the string. The time O <@ fli<t L0y ,, -
taken to reach the support is : (g=10ms—2<)
(take g = 10 ms~2)
1) 2s 1) 2s
2) 242s 2) 2J2s
(3) 2s (3) V2s
(4) 27/2s (4) 272s

62. A person trying to lose weight by burning | 62.  ®)§ +%DEE<Z§ E/Z§ A, < M @ A»,§/ YEﬂ
fat lifts a mass of 10 kg upto a height of Ay < - V. <>Y |EA ” AZ § 4,8 Z
1 m 1000 times. Assume that the potential TM§7/< Y 02 " E/YEQ <EY O ASOAA.
energy lost each time he lowers the mass TM§|E Z§E , ,, - iE/E/Z ¥ Al E gt EAE ” |E
is dissipated. How much fat will he use YEY Sy it ’CE<AE " O < AZ §fl,E
up considering the work done only when E 2R M§;f 3.8 x 107 J -|AA kg E/,,, AO R, Z
the weight is lifted up ? Fat supplies OftF 20% on Yy ik O CE(A ~ = Vit
3.8x 107 J of energy per kg which is Z A <Z 10 kgz E/Z 1000 *¥/1 m
converted to mechanical energy with a ZE iR AZ W ey Vig SYAE A 0,53
20% efficiency rate. Take g=9.8 ms—2: e, flLEYE Y, - (9=9.8 ms—2<)
(1) 6.45x10~3 kg (1) 6.45x10~3 kg
(2) 9.89x10~3 kg (2) 9.89x10~3 kg
(3) 12.89x1073 kg (3) 12.89x1073 kg
(4) 2.45x1073 kg (4) 2.45x1073 kg
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63. A point particle of mass m, moves along | 63. ‘m’ CE\/S'/OAY v @Yy /’\’CEZ w3} TR/ -0 PQR
the uniformly rough track PQR as shown (AQO (EAT[y) /ﬂ(/,, o Z St °E/-|O n’
in the figure. The coefficient of friction, - & 24ifys ,u,,— P, ¢he jEY V8 IE R:/
between the particle and the rough track -,,@ Zﬁ/l.z E,- ﬂOZ +Ha PQ OJE/QR v
equals u. The particle is released, from rest, g<Y O Y& mE/E g 2 aﬂ Wik A -
from the point P and it comes to rest at a PQ , OR 7, fY fli< iEH (E( f| O YR M3t
point R. The energies, lost by the ball, over @ v,k A=
the parts, PQ and QR, of the track, are A” . e/ B4 x(=QR) YO <a+a ZOi
equal to each other, and no energy is lost
when particle changes direction from PQ
to QR.
The values of the coefficient of friction u
and the distance x(=QR), are, respectively
close to:
+ P + P
h= 2 m h=i m
v 30° R v 30° R
Horizontal —— Q gfast ga®e —— Q i
Surface
(1) 02and 35m (1) 02<Y35m
(2) 0.29 and 3.5 m (2) 0.29 ¥ 35m
(3) 0.29 and 6.5 m (3) 029 ¥ 65m
(4) 0.2and 65m (4) 02 65m
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64. Two identical wires Aand B, each of length | 64. & oY§,0fY A&7 A fl B a8 2 £ <68 1, O
‘I’, carry the same current I. Wire A is bent 0 AR A,,A o AYE «Zﬁ/R ki v
into a circle of radius R and wire B is bent w) § flit = B J§ «Zﬁ/ ‘@ Y o) fl2
to form a square of side ‘a’. If B, and B, " Veye |EA .~ Vi€ B, ACE BB Y801 flik 33
are the values of magnetic field at the YHE AOE fl2 Y§ YHE »7 @Yy “hi ,,,
centres of the circle and square A’ eY-fA Ba ”EaE -
respectively, then the ratio Ba s Bp
2 By 2
1 T 1
1632 1632
2 2
2 I 2 ~_
16 16
® ®
&/‘ 82
@ @
8 8
65. A galvanometer having a coil resistance | 65. ©J§ 2AfIYFO /Z Y#B< 7§ il 100 0 "
of 100 Q gives a full scale deflection, when 1 mA &£ -l A ZQ/Y 7B, 0 »i<-S}i< NS
a current of 1 mA is passed through it. <A - 8, aAfIY OE/Z 10AZ § o0k O
The value of the resistance, which can "E<Y 3 A<y it -t <VE A -
convert this galvanometer into ammeter
giving a full scale deflection for a current
of 10 A, is:
W 20 1 20
2) 010 2 010
3) 30 3) 30
4) 0010 4) 001 0Q
66. An observer looks at a distant tree of | 66. &7 ISOA 10 m ™g ~« J§ w3 20 «fflee¥ “FOAL
height 10 m with a telescope of magnifying fli< =.A<SZ§E-| , EmY /AyE 9,,, a2
power of 20. To the observer the tree
appears :
(1) 10 times nearer. 1) -«10aVi+f, -
(2) 20 times taller. (2) -« 20aVE Mgt _
(3) 20 times nearer. (3) -«20aVi+f, -
(4) 10 times taller. (4) -« 102VE Mg _
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67. Thetemperature dependence of resistances | 67. AE EA A0t °<>A%’\CEA (undoped) A A<Z Y 38

of Cu and undoped Si in the temperature X (E ZE ©YZ -0 > V78, 300-400 K

range 300-400 K, is best described by : AE OFY i< ¢, 38 A<y_ . XOY -

(1) Linear increase for Cu, exponential @ APEYS A<y/T[Ey Bl AGE L, A< Y8Y 18
increase for Si. h<y o/EEALYE * HI-

(2) Linear increase for Cu, exponential @) APEYS A<y/nEy’EfI AOE A< ¥V 38
decrease for Si. h<y o/EHALE EE=tl-

(3) Linear decrease for Cu, linear (3) AE’EZﬁ A<y/nEy Ei=tfl AQE A, A< T8Y 18
decrease for Si. A<y /Tty Eixtfl-

(4) Linear increase for Cu, linear @ APEYS A<y/nEy > L AGEL, A< TEY ¥
increase for Si. by mby 7 Hl-

68. Choose the correct statement : 68. .t Z§C~)Y ﬂAW -

(1) In amplitude modulation the 1) o Oty O O1F =il Z§E fIE,,Z§
frequency of the high frequency A@ZE °f|AuA~<> > E<Hl AflY b, C< 38
carrier wave is made to vary in [0 T8 @ YV-fAF -
proportion to the amplitude of the
audio signal.

(2) In frequency modulation the 2)  =Hfli <>«<Y O OFf <EflioE Z§E ﬂA,,Z@
amplitude of the high frequency A/a 7§ k0 <> *E<Ffl &Y 4, G < )8
carrier wave is made to vary in OZ °Y-| -
proportion to the amplitude of the
audio signal.

(3) In frequency modulation the (3)  Hli <>«<Y O Ouf-=Hflik v f|E,,Z§
amplitude of the high frequency A v§ ZE «ii0 O " E<Hl AfliY 4, (V< T§
carrier wave is made to vary in o fflifk EYS °Y-| AF -
proportion to the frequency of the
audio signal.

(4) In amplitude modulation the @) o <>E«<Y O 01t =it 25" fIA,,Z§,
amplitude of the high frequency A/d 78 b0 O *E<HI &Y 4, (V< 3
carrier wave is made to vary in OZ °Y-|EAE -
proportion to the amplitude of the
audio signal.
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69. Half-lives of two radioactive elements | 69. . A«yieot Afl A ACt B Y§ =hefy 501
A and B are 20 minutes and 40 minutes, 20 min AOE 40 min o &= O EYE ) YOYE O
respectively. Initially, the samples have YEA—Z v§ Ay ’/E’/,, 80 min }§ O=tA
equal number of nuclei. After 80 minutes, AROE B T8 EY o YEYE 8 L AVE T8 «V-FA
the ratio of decayed numbers of A and B -
nuclei will be :
1) 4:1 1) 4:1
(2) 1:4 (2 1:4
(3) 5:4 (3) 5:4
(4) 1:16 (4) 1:16
70. ‘n’ moles of an ideal gas undergoes a | 70. o[ @, 0y§ =Y A—B , a A
process A—B as shown in the figure. The (/-\ﬂo (EAT[y)— , 10 JEEAY 0, Y§ «he)iAO
maximum temperature of the gas during A-OFY |, Fof -
the process will be :
P P
] Y S
PO ...............
v Vo 2V, V
3 BV 3 PyV,
Q =270 1 290Y%
2nR 2nR
9 RyVy 9 BV,
(2) 2nR (2) 2nR
9 RV, 9 PV
3 —_— 3 —_—
3 nR ®) nR
9 BV, 9 ByV,
(4) 200 4) Z0Y0
4nR 4nR
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71.  An arc lamp requires a direct current of | 71. «J§ ®fJ§ < J§ ﬂ} gFitEA EYY 38 A<y SOA)/ vd
10 A at 80 V to function. If it is connected 10A ¥ ife~ @£ (DC) Y fflHy YA FAE .
to a 220 V (rms), 50 Hz AC supply, the 0,f = 25 ZQE 220 V (rms) 50 Hz ﬂay HIAE e
series inductor needed for it to work is (AC) , @< Y Y8 <y FAE O <@V flE< /75l
close to : O, -
(1) 0.08H (1) 0.08H
(2) 0044 H (2) 0.044 H
(3) 0.065 H (3) 0.065 H
(4) 80H (4) 80H
72. A pipe open at both ends has a |72. @Y A/E 7/, < 002 § i ZE flly ¢
fundamental frequency f in air. The pipe O<-HlifE ¢ Z§E TM§ fltee ©,2§E
is dipped vertically in water so that half of oi(pf-<8’ BAZ YE 0 « EyE A - A7 R,0
it is in water. The fundamental frequency “g flfy-Y8<0 T 0< il ot
of the air column is now :
@ 3L w 3L
4 4
(2) 2f (2) 2f
Q) f (3) f
f f
4 — 4 —
(4) 5 4) 5
73. The box of a pin hole camera, of length L, | 73. ooz A-|Y < YO VR ARRTER L » AO A(,(E Z
has a hole of radius a. It is assumed that ot |y -0, #A A/d(EEy v, )=
when the hole is illuminated by a parallel E-|AAA o~ Ao 3, OV flE<t A,, 7/ Y S
beam of light of wavelength A the spread v& AfISAY i € 28 IyAOA «iy%7 A HIfIAY
of the spot (obtained on the opposite wall 2 Z§Va 0 AfISAE/Z yi< yEa . B, 5= V8
of the camera) is the sum of its geometrical WYAO fy§/b . A7 7 -
spread and the spread due to diffraction.
The spot would then have its minimum
size (say by;,) when :
% ) %
(1) a=JiL and b, =" (1) a=aL AQt b =|"
2 a=+AL and b, = 4L 2 a=+aL AGE b, = VaiL
2 2,
(3) a= AT and b_. =+/4iL ) a= 7‘? ACE b = 4L
A2 32 C 2 ws 32 C
@ a=" and by,=[Ff @ a="T RO b =Fif
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74. A combination of capacitors is set up as | 74. ,®0E , 7V 3§ A0 T§ datt O KETTE 2y
shown in the figure. The magnitude of o 0y A7AE-<tfl3t Q (A, )E OfY 4 wF ACE
the electric field, due to a point charge Q 9 uF fli< , ettt 3§ Yi< EflSE 3§ 2227 ))
(having a charge equal to the sum of the Y8 met 30 m & 7 fINA-THE §§ -bOtE 2 -
charges on the 4 uF and 9 uF capacitors),
at a point distant 30 m from it, would
equal :
3 uF 3uF
4uF | 4uF i
1 9uF 1 9uF
|| ||
2y, 2y,
= =
8V 8V
(1) 360 N/C (1) 360 N/C
(2) 420 N/C (2) 420 N/C
(3) 480 N/C (3) 480 N/C
(4) 240 N/C (4) 240 N/C
75. Arrange the following electromagnetic | 75. AY8Y —iA AflE=0 flNA-@8” Yy MflivHal Y§ O YeE
radiations per quantum in the order of ML Y8 7LA L0 Y50 O <3ty -
increasing energy :
A : Blue light  B: Yellow light A Vi<t -y B -f<t AVEE
C : X-ray D : Radiowave. c:X-hya D Ayt &
(1) ABDC (1) A/BDC
(2 CABD (2 C/ABD
(3) B, A D,C (3) B,A D,C
(4) D,BAC (4) D,B,AC
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76. Hysteresis loops for two magnetic materials | 76. & @8 Z -E0 A AQE B 5§ A<y L SA, -
A and B are given below : <- Vg lemiy ay |, -

B B B B
>»H % »H >»H »H
These materials are used to make magnets RY -I(Em' Z F @87 Yy ©ﬂy”a iflIA- |Y//Z
for electric generators, transformer core ge” )8, <, » O/ZE JRAS 00f| iflNA-g8” Y5 VE
and electromagnet core. Then it is proper Y« ® A(E Z YEY O Aysyt - Ay, Gigh
to use : R
(1) A for electromagnets and B for @ A Z@NE RSAGE< Afl,lA—hﬂéA’ﬁ O Al B Y
electric generators. HINA-§ V57 O Iy jfo-
(2) A for transformers and B for electric 2 A Z ¥ RSAOE< =fi, »§E<>/ O AQt B Vi
generators. ifIA-§ V57 O Iyiy
(3) B for electromagnets and (3) BZ§E BSA()Ef AfllA—@é’Z§ AOE =E, 0/
transformers. EEYE O AYSYE  Ho-
(4) A for electric generators and (4) AZ§E BSAOE( Afl 1A-j V57 AOk =H, »§07
transformers. EEYE O AYSYE j foo-

77. A pendulum clock loses 12 s a day if the | 77. ooz -ifi«‘(() Eid a0°c AOFY #7 12 s -IANEY
temperature is 40°C and gains 4 s a day if kO n i fAE ,, AOE 20°C AB-OFY o7 4 s -MAMEY
the temperature is 20°C. The temperature A| ,,E EAE L~ ASOFY A| anm o <>y
at which the clock will show correct time, EeEyat AOE i< Y oA SEATTEy - b R4S
and the co-efficient of linear expansion (@) Z 0t , -

(a) of the metal of the pendulum shaft are

respectively :

(1) 60°C; a=1.85%10—4/°C (1) 60°C; a=1.85%10—4/°C

(2) 30°C; a=1.85x10"3/°C (2) 30°C; a=1.85x10"3/°C

(3) 55°C; a=1.85x10"2/°C (3) 55°C; a=1.85x10"2/°C

(4) 25°C; a=1.85x10"°/°C (4) 25°C; a=1.85%x10"°/°C
F/Page 31 SPACE FOR ROUGH WORK / % &% & foaw site



F F
78. The region between two concentric spheres | 78. AOEiyE @ At v 5] CEE w)§-) e 3 At <t} (AﬂOA
of radii ‘a’ and ‘b’, respectively (see figure), Eirty) “te 3§ SO ¢ eiyAY efflti-EiVifl
has volume charge density » = ?,Where p= é . AASO’EZ . AOEr EaCE Lz
A is a constant and r is the distance from At Zﬁ Za(E 7 0} A it-- Ffl4 Q. ZE
the centre. At the centre of the spheres is fl, OY y A. sl At 38 7te ) § SOEY ¢
a point charge Q. The value of A such 0y, Y Y fIIA-"
that the electric field in the region between
the spheres will be constant, is :
(& (&
Q Q
1 — 5% 1 — s 5%
M) 2m(b* — a?) M 27(b* — a?)
_2Q _2Q
@ - @ @@ )
20 2Q
3 —_—= 3 <
(3) — (3) 2
Q Q
4 4 —_—
) 27ra? ® 27ra>
79. In an experiment for determination of | 79. ®)§ —|y Wi §AOEI — sab Zﬁ/ooz Y§a
refractive index of glass of a prism by , Y 10 ki OﬂfIAYZ AYZ Em 17
i — &, plot, it was found that a ray incident ooz AZM':I 2% 35° 7 <{-iAA ZQ/Y 7/f|,, 40°
at angle 35°, suffers a deviation of 40° and Afl?AfA ",AE , AO y,, 79° ?/AYaO ,,EA~E e B,
that it emerges at angle 79°; In that case ISOIA © AY?Y o, Z§EY,E O -fIAVEYS V3
which of the following is closest to the °A082§A0 Y 58,7, %, ,,?
maximum possible value of the refractive
index ?
1) 16 1) 16
(2) 17 (2 1.7
(3) 1.8 (3) 1.8
4) 15 (4) 15
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80. A student measures the time period of 100 | 80. @Y} ¢ f 0§ /< -=iflA-E <}§ 78100 < {flifey
oscillations of a simple pendulum four - L0y 4 ’JE/()-'AE ,, £/©YZ 905,91 s,
times. The data set is 90's, 91 s, 95 s and 955 =/ 925 ~Af - BSAQE< < Y A Bk 3%
92 s. If the minimum division in the ayYA<> oA iEls,,— A b~ &y oy , 0y T
measuring clock is 1 s, then the reported 0, k<iVi @ A,,y -
mean time should be :
(1) 92+50s (1) 92+50s
(2) 92+18s (2) 92+18s
(3) 92+3s (3) 92+3s
(4) 92+2s (4) 92+2s
81. Identify the semiconductor devices whose | 81. k@t (a), (b), (c), (d) ETUY¥/ AVeebA 37 458
characteristics are given below, in the Aot Y301t~ AYEY , OEYSi«As/ A«flER, V3§
order (a), (b), (c), (d) : ol < HAEYS A ,?
I I I I
\% 1% \% F >V
(@) (b) (a) (b)
I C,la.rk Resistance I W@Tﬂ PIRRE]
Intensity EEINIC]
[luminated of light e
(© (d) (d)
(1)  Zener diode, Simple diode, Light Q) itV i« fea «fji«, LDR (<iB=
dependent resistance, Solar cell he~lci=AjS=4,), Lt ,<
(2) Solar cell, Light dependent 2) E</,<, LDR (<AB~ A«-|é<<'é~/AiS=ﬁ,),
resistance, Zener diode, Simple |EY/«y L fobt E «Eyi«
diode
(3) Zener diode, Solar cell, Simple diode, @) itV «Ej'/E«, RN\ Z:! «Ej'/E«,
Light dependent resistance LDR (<=~ h«-d«i=AjS~4,)
(4)  Simple diode, Zener diode, Solar cell, @) hera i iV ke Lies <
Light dependent resistance LDR (<=~ h«-d«i=AjS~4,)
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82. Radiation of wavelength A, is incident on | 82. ®)§ »§E=.E;- ,< 72 A/a(EEy 2§E~-|Z§Eiﬁ~ <i-AA
a photocell. The fastest emitted electron o= G, AjA B<AsEY TE k)80 A v -
has speed v. If the wavelength is changed i % AT e di R B X
to 3% the speed of the fastest emitted .Angﬁ\o aj ”EaE -
electron will be :
1 1
1) < v(%)z (1) < v(gjz
1 1
o - g8 o - i
1 1
o -8 o - g8
1 1
@ > v(%)z @ > v(%jz
83. A particle performs simple harmonic | 83. «§ J§ ‘A’ ®fji0 | /<-efflA E<Y Y/
motion with amplitude A. Its speed is o 0 Y eV 0<-S0tY » ZTA 7/v",,ﬁAE ”
trebled at the instant that it is at a distance A> «gfVy§ 0, Y 2IA iRaVE Y6 jEAE - A
2A . .
> from equilibrium position. The new B,0% Yyi o0, -
amplitude of the motion is :
1) 3A 1) 3A
2 A3 (2 A3
7A 7A
(3) > (3) >
@ 2V @ 2V
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84. A particle of mass m is moving along the | 84. AQOE O =it V§ fla x- y A< O - m (E\/)"/OAY
side of a square of side ‘a’, with a uniform v 003§ ZaE wys, O @A, v B ﬂa Z§ it
speed v in the x-y plane as shown in the o</ 0, AE § lgtk O (Ei
figure :

a a
y D—=—C y DP—=—C
ayo o ayo ond
A 4 B A 4 B
a a
450R ‘x 450R ‘x
O " O !
Which of the following statements is false A iVeY O, YEY,E Y80V, B, Vit 38 O<i’E
N o
for the angular momentum L about the 78 IBE YEafy et T v§ k<, T ,,?
origin ?
= R 4 = R C .» cpaf |
1) L= — when the 1) L= — : @ c,
1) mo 9= EIE’( (1) mv%,? aEIkI )
particle is moving from C to D. DY ¥ a</f
= R 4 = R C . g4t |
2) L= + when the 2) L= + , %% B,
(2) mo 9= EIE’( (2) I‘H%U%,?Aﬂgkl )
particle is moving from B to C. CHt = @</},
e d mv A —> mv A i
3) L =— R k when the particle is 3) L=— RK, D, A e/
(3) 5 p (3) NG } 2
moving from D to A. @</t -
” mv o - mv A 75 i
4) L =- — R k whenthe particleis 4 L=-—RKk,j Ya A, B
4) N P (4) | 72 i3 28
moving from A to B. oY g</} -
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85. An ideal gas undergoes a quasi static,
reversible process in which its molar heat
capacity C remains constant. If during this
process the relation of pressure P and
volume V is given by PV =constant, then
n is given by (Here C, and C,, are molar
specific heat at constant pressure and
constant volume, respectively) :

C-Cp

1 =

(1) o

@ n=Cr=C
cC—Cy

@ n=S—v
C—Cp
Cp

4 = £

4) Cy

86. A screw gauge with a pitch of 0.5 mm and
a circular scale with 50 divisions is used to
measure the thickness of a thin sheet of
Aluminium. Before starting the
measurement, it is found that when the
two jaws of the screw gauge are brought
in contact, the 45t division coincides with
the main scale line and that the zero of
the main scale is barely visible. What is
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25t division
coincides with the main scale line ?

85.

86.

Y} «fCf 2, CaySOalEy O’z =38 350

a/AE LA O, v ¥ OF</~M00k- (EEVAE C ASO/
SN - yA(EB —{00@ WE” Pl oyAY
v § “tg ,’® PV"=constant ,- (Cp AOE

Cy YWt IS0/ & fl IS0/ =yAY o Miedk-
oAl ) A7 Y k<Y OBV, -

C - Cp

1 =

™ n=c—a

@ n=Cr=C
C-Cy

@) C—Cy
C—Cp
C

@ n==F
Cy

w8752} J¥ko 05 mm , =40, 38 fliy-

Spi< 7750 +2 - B,78 Mk wff -A<t
oAy<>EAYy<>¢E~ 78 QbR Oit g ﬂ<Yz
~fl §,, 5 BYEATS 7 Spi-ai 78 @ e )
g3 <>< 'EA ,,A’ a5 flf + aoAysz
<fRY Y5, AZ\E A = ORy Sy« z 4y (0)
OltY§< , Memthl - <>Ay Syic T AKEYS Vi

05 mm ACE 25 flE +2 OAY S§< <fY 38
s LI AEi = Z§ <>E~BAy ,,‘ .

(1) 0.80 mm (1) 0.80 mm

(2) 0.70 mm (2) 0.70 mm

(3) 0.50 mm (3) 0.50 mm

(4) 0.75 mm (4) 0.75 mm
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87. A roller is made by joining together two | 87. AiEZﬁ Z§E ©Y§§ - o0+ kY OOZ§/E<{
cones at their vertices O. It is kept on two ’YE)"/E yE /0, ABfl cCD/< 7/0 OAOA
rails AB and CD which are placed /Tyt (AﬂO (EAny)— /E</Z
asymmetrically (see figure), with its axis <g ﬂA L e O/« 5 tot’tg - ,,AZ
perpendicular to CD and its centre O at eyi<y //Ec//< 78, ﬂZ§E/< Z OJE,/.e—A
the centre of line joining AB and CD (see ZQ/A . %8 0 Z gi<Y cp 3§ , 0, (leotk
figure). It is given a light push so that it Eirty)- ofi<A f iy 30 e ), /E</ -
starts rolling with its centre O moving
parallel to CD in the direction shown. As
it moves, the roller will tend to :

(1) turn right. 1) EyE e O«BE-

(2) go straight. @) ket ;a</f\E/,,aE

(3) turn left and right alternately. (3) y AQE @ by Y01E- Ot/ -
(4) turn left. 4) yE oy O«@t-

88. Ifa, b, c, dare inputs to a gate and x is its | 88. OOZ §ax O a, b, c,d Y-~ ,, °£/,X oz
output, then, as per the following time A ey @y =HR0-2bx e iax
graph, the gate is :

d d
c LT LI c L L
b b
a a
x| x|
(1) AND (1) AND
(2) OR (2) OR
(3) NAND (3) NAND
(4) NOT (4) NOT
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89. For a common emitter configuration, if | 89. ©+yAYCA—©é, il AfIayE, 78 h<y aAéE,~82§
« and B have their usual meanings, the l’Eﬂ AYeY O ,; Z§EY,‘E , @I ,,? oAOt B
incorrect relationship between « and B Aﬂq ,EOEﬁy OA<” fli< ,, -
is:
__B __B
1) a= -3 1) «a 1— 3
B B
2 = 2 =_ 7
(2) « T+ 2 (2) «a T+ 3
B’ B
3 = 3 =
®) 1+ B2 ®) e 1+ B2
1_1 1_1
@ =g @ =g
90. A satellite is revolving in a circular orbit | 90. ﬂé}ﬂE v A ,'A‘h’ TMA§!JEB 7/ 0)§ ©j"f‘,, f|uEEZ§E/
at a height ‘h’ from the earth’s surface -0 7 oYY ¥/, (jé}ﬂE X: METY: R Ak
(radius of earth R ; h<<R). The minimum h<<R)- ﬂéﬂﬁ 28 Ukl "hot , -|<Ey~Y W 2
increase in its orbital velocity required, so <y B,Z§E Wy A O <Hflty)s ﬁy'Y:AO " E<H
that the satellite could escape from the o - (fyO«<Ey -+l T Yady <t jo-)
earth’s gravitational field, is close to :
(Neglect the effect of atmosphere.)
(1) s8R (1) JoR
(2) (gR/2 (2) (gR/2
3 JoRr (vV2—1) @) JeR (V2 -1
4)  20R (4) J20R
-00o0- -00o0-
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Read the following instructions carefully : Fefefiaa FEer earT @ ug -
1. The candidates should fill in the required particulars | 1. A AOyE 38 £ A —IASAZ ¥ b0 -0t ¢ 7y-1) i AcA

10.

11.

12.

13.

14.

15.

on the Test Booklet and Answer Sheet (Side-1) with
Blue/Black Ball Point Pen.

For writing/marking particulars on Side-2 of the
Answer Sheet, use Blue/Black Ball Point Pen only.

The candidates should not write their Roll Numbers
anywhere else (except in the specified space) on the
Test Booklet/ Answer Sheet.

Out of the four options given for each question, only
one option is the correct answer.

For each incorrect response, one—fourth (¥4) of the total
marks allotted to the question would be deducted from
the total score. No deduction from the total score,
however, will be made if no response is indicated for
an item in the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care,
as under no circumstances (except for discrepancy in
Test Booklet Code and Answer Sheet Code), another set
will be provided.

The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All calculations/
writing work are to be done in the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work’. This space is given at the bottom of
each page and in one page (i.e. Page 39) at the end of
the booklet.

On completion of the test, the candidates must hand
over the Answer Sheet to the Invigilator on duty in the
Room/Hall. However, the candidates are allowed to
take away this Test Booklet with them.

Each candidate must show on demand his/her Admit
Card to the Invigilator.

No candidate, without special permission of the
Superintendent or Invigilator, should leave his/her
seat.

The candidates should not leave the Examination Hall
without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet second time will be deemed not to
have handed over the Answer Sheet and dealt with as
an unfair means case. The candidates are also required
to put their left hand THUMB impression in the space
provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any
Electronic device like mobile phone, pager etc. is
prohibited.

The candidates are governed by all Rules and
Regulations of the JAB/Board with regard to their
conduct in the Examination Hall. All cases of unfair
means will be dealt with as per Rules and Regulations
of the JAB/Board.

No part of the Test Booklet and Answer Sheet shall be
detached under any circumstances.

Candidates are not allowed to carry any textual
material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other material
except the Admit Card inside the examination
room/hall.

2.

10.

11.

12.

13.

14.

15.
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