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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
(2) meV
G)  V2meV
(4) meV

2-chloro-2-methylpentane on reaction

with sodium methoxide in methanol

yields :
CH,
|
(a) C2H5CH2(|: - OCH3
CH,

(b) C2H5CH2C = CH2
|
CH,

() CHsCH= clz —CH,4
CH,

(1) (a) and (c)

(2) (c) only

®)  (a) and (b)

(4)  All of these

¥
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T A — @EF fagm

T T fRame @ feelt saFEE a) W
V esu & favEaR W W@ q E¥E @I &
o9 ¥ O A1 ¥ 1 Afe S % sTa aen
Hefd hu: eAMmB A/ AT A TR H 9
forae g/ fen SPm 2 (S99
grafea aeed A %)

(1) 2meV
) meV
(B)  2meV
) meV

[Iaa o 2-F-2-Afyera=d, wifeaw

HATFTEE o T ATUfshan teh <l &
CH,
|

(a) C2H5CH2C| — OCH3
CH;

(b) C2H5CH2(E = CH2
CH,4

() C,HsCH= (lz —CH,4
CH;

(1) (a) 9 (c)

(2) HH (o)

(3) (2@ (b)
)

(4) o @ wd
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Which of the following compounds is

metallic and ferromagnetic ?

1) CrO,
(2) VO,
3) MnO,
(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/mi) 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.
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=1 o 9 F 1 ifttes enferes qen wrHfes
(e grehig) © 2
(1) ¢CrO,

(2 VO,

(3) MnO,

4) TiO,

11 s & Urelieis & g ° T A 9
I G HeH Ted € ?

(1) I fogd &1 &7 =es 7

(2) THH STESTHRASH AU WATFES
T (Y ) SATh & &9 §
= |

(3) FB She (WMD), sk-fod, offq
IcaTeH § Fga el ¢ |

(4) THF GEIUU H I @ A} SATIHRA
BA R

wigrefas fgsnioor guardt aw &
log (x/m) T log p o &= Tid T A
e & fou f & @ o 91 %ue Td 82
(k qe n Teeries €)

(1) 1/n 3= F &Y 3T

(2) HE1/nTAMF T H

() log (1/n) T=W< % &Y H 1 7|
(@) kT 1/n S A IR H S L
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The heats of combustion of carbon and
carbon monoxide are —393.5 and
—283.5 k] mol 1, respectively. The heat
of formation (in kJ) of carbon monoxide

per mole is :

(1) 676.5
2) —676.5
3) —110.5
4) 1105

The hottest region of Bunsen flame shown
in the figure below is :

region 4
region 3
region 2
region 1

(1) region 2

(2) region 3

(3) region 4

(4) region1

Which of the following is an anionic

detergent ?
(1) Sodium lauryl sulphate

(2)  Cetyltrimethyl ammonium bromide
(8)  Glyceryl oleate

(

4) Sodium stearate

¥
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SIS TN e HFITEIES i & 5T AT
—393.5 @A —283.5 k] mol~1 &1 ehreA
TS st Hye o1 (k] H) il wiret 2t
(1) 676.5
(2) -676.5
(3) -110.5
(4) 110.5
I < e AR H 9 wi| S Hatte T
ae:

TS 4

T 3

T 2

e 1
1) T2
) TsH3
@) {4
@4 &1
™= ¥ 9 31 W TEfe feetsie ©2
(1) wifean aia gethe
(2) wfcagEatya smifEy SHEs
() froafa shfeue
(4) wifeam e
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9. 18 g glucose (C,H,,O) is added to | 9. 18 g 7™ (C H,,O,) I 178.2 g Ul o
178.2 g water. The vapor pressure of e S g | 39 St faea & faw sia
water (in torr) for this aqueous solution 1 9T S1el (torr H) BT
is:
(1) 76.0 (1) 76.0
(2) 7524 (2) 7524
(3) 759.0 (3) 759.0
4) 7.6 4) 7.6
10. The distillation technique most suited for | 10. W‘ﬁfﬂ'rﬁ HT:H@I'G[E'I'S' (T= ) 9 fromria
separating glycerol from spent-lye in the o T o U Fed Uge STEeH fary
soap industry is : g
(1)  Fractional distillation (1) -~ TSIt STHEA
(2) Steam distillation (2) d™ SAHAT
(3) Distillation under reduced pressure (3) HHMI e W SATEeH
(4) Simple distillation (4) HEHM A™HIA
11. The species in which the N atom is in a | 11. =% i, S N 9HI] sp HeHT0T T SFereen
state of sp hybridization is : HE, B
(1) NO, (1) NO,
(2) NOz (2) NO3
(3) NO, (3) NO,
4) NOj 4) NOj
F/Page 5 SPACE FOR ROUGH WORK / T & @ foq sig
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12. Decomposition of H,O, follows a first | 12. H,O, I o= T g™ wife =t sTfafsan
order reaction. In fifty minutes the g1 IO e ¥ 39 YR & fomed | H,0,
concentration of H,O, decreases from &I TR T 0.5 60,125 M B St § 1 519
0.5 to 0.125 M in one such decomposition. H,0, &l |r=dl 0.05 M wgad € @ 0O, Ed
When the concentration of H,O, reaches S T S BA -
0.05 M, the rate of formation of O, will
be :
(1) 6.93x10~% mol min~! (1) 6.93x10~% mol min~!
(2) 2.66 L min—!at STP (2) 266 Lmin~1 (STP W)
(3) 1.34x10~2 mol min~! (3) 1.34x10~2 mol min~!
(4) 6.93x10~2 mol min~! (4)  6.93x10~2 mol min~!
13. The pair having the same magnetic | 13. Tl Jroehid TEYI &1 JH © :
moment is :
[At.No.: Cr=24, Mn =25, Fe =26, Co=27] [At.No.: Cr=24, Mn =25, Fe =26, Co=27]
(1) [Cr(HO)J?t and [Fe(H,O)J** (1) -~ [Cr(H0)(J? T [Fe(H,0))**
(2) [Mn(H,0).]** and [Cr(H,0),]** () [Mn(H,0) > T [Cr(H,0) > "
(3) [CoCl,]>~ and [Fe(H,0)4]>* (3) [CoCl,]?~ T [Fe(H,0) > "
4) [Cr(HyO)gJ?>* and [CoCl,]?~ (4) [Cr(H,0)J* @ [CoCl,>~
14. The absolute configuration of 14. feu T At =1 A fo=ma @
CO,H CO,H
H——OH H——O0H
H——d H——d
CHy CH,
is:
(1) (2S, 3R) (1) (2S, 3R)
(2) (S, 35) (2) (2s, 35)
(3) (2R, 3R) (3) (2R, 3R)
4) (2R, 35) (4) (2R, 39)
F/Page 6 SPACE FOR ROUGH WORK / T% &Td & o srg
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15. The equilibrium constant at 298 K for a | 15. d9HM 298 K W, Tk AUHFATA +B=C+D
reaction A+B= C+D is 100. If the initial o feTq wre feertish 100 % | Afe ARfEsren Wresa
concentration of all the four species were [off =i} Tdrelts | 9 gk i 1 MBI, dl D
1 M each, then equilibrium concentration 1 | Gr=dl (mol L~ 1H) 2Bt
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. WY ooy fafy g/ i § | a8 & W
concentrated by froth floatation method ? 3% Haitye ®9 W Hifgd fhan s wehar
€2
(1) Siderite (1) fasvuse
(2) Galena (2) e
(3) Malachite (3) HamhTEe
(4) Magnetite 4) FEEe
17. At 300 K and 1 atm, 15 mL of a gaseous | 17. 300 K 947 1 atm <T9 9Y, 15 mL iR
hydrocarbon requires 375 mL air BEgIeA % YU 81 % ferd 375 mL 91
containing 20% O, by volume for complete T ST o STER W 20% STTaRdsH T,
combustion. After combustion the gases STTEIRAT Bt 81 S8 o 1% 119 330 mL
occupy 330 mL. Assuming that the water R T 1 AT A U Tk &1 33T 511 59 ®4 |
formed is in liquid form and the volumes T 1 S ATIHE TS <6 W SAFA! Shi HIY i
were measured at the same temperature "I'sp Kkl ‘as@jmsh bl q'TI'J:I\Fﬂ 2
and pressure, the formula of the
hydrocarbon is :
(1)  GCiHg (1)  CsHg
(2 C,Hg (2) C,Hg
@) CHyg ()  C4Hyg
4) GHeg (4) GHe
F/Page 7 SPACE FOR ROUGH WORK / T% &g o felq wie
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18. The pair in which phosphorous atoms | 18. 8 I S HERRY WHIE &I HHA
have a formal oxidation state of +3 is : SATRATHT 3TN + 3 %, T
(1) Pyrophosphorous and (1) TREIEERRY AU SEUHERIE THe
hypophosphoric acids
(2)  Orthophosphorous and (2) STATHEERRY AU TEUEERIER TS
hypophosphoric acids
(3) Pyrophosphorous and (3) URRIEERRY 9U TRIERhINE TS
pyrophosphoric acids
(4) Orthophosphorous and (4) STMUTRERRY 1 TRIRERRY TEe
pyrophosphorous acids
19. Which one of the following complexes | 19. 74 ¥ & & HI Hitciod Y1 THETA
shows optical isomerism ? Y m?
(1)  cis[Co(en),Cl,]Cl (1) cis[Co(en),Cl,]Cl
(2)  trans[Co(en),Cl,]Cl (2)  trans[Co(en),Cl,]Cl
(3) [Co(NH,),CLICI (8) [Co(NH,),Cl,ICI
(4)  [Co(NH,),Cly] (4)  [Co(NH;),Cly]
(en = ethylenediamine) (en = ethylenediamine)
20. The reaction of zinc with dilute and | 20. T T A= ?IE‘@T:F ufge & 9y S &t
concentrated nitric acid, respectively, AR R ShHe: ST B © ¢
produces :
(1) NO, and NO (1) NO, @1 NO
(2) . NO and N,O (2) NO @1 N,O
(3) NO, and N,O (3) NO, @1 N,O
(4) N,O and NO, (4) N,O @1 NO,
F/Page 8 SPACE FOR ROUGH WORK / T% &Td & o srg
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21. Which one of the following statements | 21. Sl & Ty H 7 wedl § 9 S W Th
about water is FALSE ? TeAd © 7
(1) Water can act both as an acid and (1) I, 3T 991 &Rek SHi & 9 § &
as a base. Y FRAT B |
(2) There is extensive intramolecular (2) 3Hk HEfa grerEen ¥ fawdfivl 31d: 37k
hydrogen bonding in the condensed BIESISH 3TeY 81 § |
phase.
(3) Ice formed by heavy water sinks in (3) R STl R o1 ot WA STl § geldl
normal water. gl
(4) Water is oxidized to oxygen during (4) THRETAT H S AR BIHT
photosynthesis. SRS ST |
22. The concentration of fluoride, lead, nitrate | 22. q{ﬁ:l"Tﬁ e 9 U St gfaest # WGﬁTrs'g, ?I—e",
and iron in a water sample from an TELE qAT S i W=l A 1000 ppb,
underground lake was found to be 40 ppb, 100 ppm 1 0.2 ppm TE TE | I
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, S 99 ° § fhgel 3= wrsat 9 14 9
respectively. This water is unsuitable for TI®?
drinking due to high concentration of :
(1) Lead 1 <=
(2) Nitrate (2) TrEeE
(3) Iron (3) mAH
(4) Fluoride (4) wINEE
23. The main oxides formed on combustion of | 23. a1 & 27f¥e™ ¥ Li, Na IRKF &1 W
Li, Na and K in excess of air are, EEREINI q&A ATRS HHT: g
respectively :
(1) LiO,, Na,O, and K,O (1) LiO,, Na,O, a1 K,O
(2) Li,O,, Na,O, and KO, (2) Li,O,, Na,O, 91 KO,
(3) Li,O, Na,O, and KO, (3) Li,O, Na,O, @1 KO,
(4) Li,O, Na,O and KO, (4) Li,O, Na,O @1 KO,
F/Page 9 SPACE FOR ROUGH WORK / T% &t o o srg
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24. Thiol group is present in : 24. I P9 FEH Iufeed ©, IR R
(1) Cystine (1) T8 (Cystine)
(2) Cysteine (2) TEERF (Cysteine)
(3) Methionine (3) WA
(4) Cytosine 4) WS
25. Galvanization is applying a coating of : | 25. TSN 1= # § fohesh &l 9 Ba1 €2
(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. 7 TTAIYST § fereehl Terd ST Sl S=aaq
highest first ionization energy ? g2
(I) Na (1) Na
2 K (2) K
(3)  Sc (3) Sc
(4) Rb 4) Rb
F/Page 10 SPACE FOR ROUGH WORK / T% & & feu smg
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27. In the Hofmann bromamide degradation | 27. &M siHMES ffehtor stffshan #, NaOH
reaction, the number of moles of NaOH BRI Brz% T Hicll i HeA gfadia sTiA
and Br, used per mole of amine produced o o H B
are :

(1)  Four moles of NaOH and two moles (1) =R Hid NaOH a1 &1 1 Br, |
of Br, .

(2) Two moles of NaOH and two moles (2) < HIA NaOH der &1 Jiet Br, |
of Br, .

(3) Four moles of NaOH and one mole (3) IR Hid NaOH 1 Tk Hid Br, |
of Br, .

(4) One mole of NaOH and one mole of (4) TH Hidd NaOH 91 T Hid Br, |
Br, .

28. Two closed bulbs of equal volume (V) | 28. M 3T (V) < &l 9 dcd, FSH Tah 31eY
containing an ideal gas initially at pressure 9 yRftveh g p, AU A T, Tl TS §, T
p; and temperature T, are connected T A i qaeh <gd ¥ < § o9 T
through a narrow tube of negligible = % o ¥ femmn mn g1 R ¥
volume as shown in the figure below. The el =l AT SIgeht T, e T 71 eif
temperature of one of the bulbs is then SE pf%l :
raised to T,. The final pressure pris

@ Pi, V) |—=> @ Prv @ Pi, V) |=>| (PrV Prv
I 5
2p, | —1 2p.
@ Pl +1, @ Pl + 1
T T
2p; | =—=5— 2p; | —5—
@ P+ n @ P+
LT T,
2p; | —12— op; | —12
G Pl + 1, @) Pl + 1
N [ hl
(4) pi [Tl + T, 4) P (Tl T T,
F/Page 11 SPACE FOR ROUGH WORK / T% &t o o srg
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29. The reaction of propene with HOCI | 29. W= st HOCI (CL, + H,O) & ®ref aafufsean
(Cl, +H,O) proceeds through the 59 geradt 9 A IO A T, TBE
intermediate :
(1) CH;-CH*-CH,-Cl (1) CH3;-CH*-CH,-Cl
(2) CH;—CH(OH)-CHjZ (2) CH;—CH(OH)-CHjZ
(3) CH3—CHCI-CHj (3) CH3-CHCI-CHj
(4) CH;—CH*—CH,-OH (4) CH,—CH*-CH,-OH
30. The product of the reaction given below | 30. = 3 78 stfufshan & fore 3 & -
is:
1. NBS/ hv 1. NBS/ hv
—— —_—
2. HyO/K,CO; 2. Hy0/K,CO,4
OH OH
(1) @ <1> @
O 0
CO,H CO,H
@ @ @
F/Page 12 SPACE FOR ROUGH WORK / T% & & feu smg
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PART B — MATHEMATICS YN B — ot

31. Twosidesof arhombusarealongthelines, | 31. dfc T THAQYS & o ‘ﬂﬂlﬁ: @i
x—y+1=0 and 7x—y—5=0. If its x—y+1=07q 7x—y—5=0 I fem & &
diagonals intersect at (=1, —2), then Tl 58 famul fog (-1, =2) W} =g
which one of the following is a vertex of F T, O 39 gaEgys &1 = H 9 wmE-m
this thombus ? I B2
1) (=3 -8 1) (=3 -8

35 3-8
) 37 3 ) 3" 3

2 29
() 3' 3 () 33
@4 (=3 -9 @ (=3 -9

32. If the 274, 5th and 9th terms of a | 32. &fS Ueh ST=RaR GHIGR IS 1 T, 5 o q1
non-constant A.P. are in G.P., then the 9 9 Ug Teh T[UIRK aﬁﬁﬁ%\', Al 39 TUIRR. e
common ratio of this G.P. is : EARSICREGRIG] ?:

y = N ¢
M 3 (M) 3
2 1 2 1

3 - 3 L
@) 3 S
y S o 2
@ 3 @

33. Let P be the point on the parabola, y2=8x 33. HM 9T y2=8x <l P Teh @T T%Fg: g
which is at a minimum distance from the A 22+ (y+6)%2=1, FhEE CH =JAdH g0
centre C of the circle, x2+ (y +6)?=1. TR T, T 3 TA BT THHW ST C F FRL Sl
Then the equation of the circle, passing TAM IR FE P RE, T :
through C and having its centre at P is :

(1) x2+y2—x+4y—-12=0 (1) x®+y?—x+4y—12=0

2) x2+y2—£+2y—24=0 2) x2+y2—£+2y—24=0

(B) x*+y?—4x+9y+18=0 (3) x2+y?—4x+9y+18=0

(4) x2+y?—4x+8y+12=0 (4) x®+y?—4x+8y+12=0
F/Page 13 SPACE FOR ROUGH WORK / T% &t o o srg
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34. The system of linear equations 34. faw T s
x+Ay—z=0 x+Ay—z=0
Ax—y—z=0 Ax—y—z=0
x+y—Az=0 x+y—Az=0
has a non-trivial solution for : I Teh oS 8 21 o foq
(1) exactly one value of A (1) A T Th AE R
(2) exactly two values of A (2) AhdAAA: I HA gl
(38) exactly three values of A. (3) A FEA: I TH |
(4) infinitely many values of A. (4) A SFAAAEEI
35. 1If f(x) +2ij =31, x#0, and 35. A f(x) +2f(1) =3x, x#0 &,
x
S={xeR: f(x)=f(-x)}; thenS: S={xeR: f(x)=f(-x)} &;WS:
(1) contains exactly one element. (1) H e Th S ¢ |
(2) contains exactly two elements. (2) H dwa: I TaFd §
(3) contains more than two elements. (G) H A F Aferm o1 ¥ |
(4) is an empty set. (4) TF R wq= 7
36. Let p =xli>r61+ (1+ tanz\/;)i then logp | 36. HMI p =xli>r(1)1+ (1+ tanzx/;)% g log p
is equal to : TR T
1 1 1 1
1
) % @ 5
@ 5 ® 3
4) 2 4) 2
F/Page 14 SPACE FOR ROUGH WORK / T% &Td & o srg
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37. A value of 8 for which 272159 4o | 37 go o s w foerdp feg 2+ 31 SN0 opy,
1—2i sind 1—2i sind
purely imaginary, is : EASIRED %, g
1y = n T
m 7 n
sin”! ﬁ sin”! V3
2) 4 2)
3 sin_l [Lj 3 sin_]‘ [Lj
3) 7 ®) J3
5y = s =
@ 3 @ 3
38. The eccentricity of the hyperbola whose | 38. 39 3ifqmacH, fFHs Tfuda & @K 8 ©
length of the latus rectum is equal to 8 and qen fSToeh ST 3181 Y Tels SHehT A
the length of its conjugate axis is equal to % T ! GO i T B, T Sehsall ® ¢
half of the distance between its foci, is :
4 é .
O 7 CRNNG
2 2
@ 5 @ 7
G 3 ()N
y = o 2
@ 3 @ 3
39. If the standard deviation of the numbers | 39. afg &SN 2, 3, 4 TAT 11 T AFH foa=ae
2,3, a and 11 is 3.5, then which of the 358 AIfE A pA-Wga §?
following is true ?
(1) 3a2-322+84=0 (1) 3a2-322+84=0
(2)© 3a2=34a+91=0 (2) 3a2-34a+91=0
(3) 3a%2—23a+44=0 (3) 3a%2—23a+44=0
(4) 3a2-26a+55=0 (4) 3a2-26a+55=0
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12 9 12 9
40. The integral 27+ 5x dx isequal | 40. HHIhcA 27+ 5x 5 dx TS g
(x5 + 20 +1) (x5 + 20 +1)
to:
10 10
1) x—2 +C (1) x—2 +C
2(x5+x3+1) 2(x5+x3+1)
5 5
(2) x—2 +C (2) x—2 +C
2(x5+x3+1) 2(x5+x3+1)
10 10
@ ———5+C @) — 5 +C
5,.3 5,.3
2(x +x +1) 2(x +x +1)
— 50 .5
4) ————+C 4 ———+C
(x°+2+1) (x2+2+1)
where C is an arbitrary constant. SRl C Tsh W TR |
41, If the line, ¥ ;3 _Yy +12 _ 2% fiesin |41, AfE Y@ X ;3 _Yy +12 _Z ;4, SRR
the plane, Ix+my—z=9, then [+ m? is Ix+my—z=9 H R T, T 2+m? TR T :
equal to :
(1) 18 (1) 18
2 > @ 5
©) 2 G 2
(4) 26 (4) 26
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42. If 0=x<27, then the number of real values | 42. € 0<x<27 %, T x & I aRdiaes HH Rl
of x, which satisfy the equation &A1 ST FHeR
cosx + cos2x + cos3x + cosdx =0, is : cosx + cos2x + cos3x + cosdx =0 i '@@EE
EaG| %, g
M 5 M 5
@ 7 @ 7
G 9 G 9
4 3 4 3
43. The area (in sq. units) of the region | 43. &%
{(x, y): y222x and ¥+ yzs 4x, x=0, yZO} {(x, y): y222x qom 12+ yzs 4x, x=0, yZO}
is : 1 &R (o Tl B) €
1 T — § 1 T — §
M . M
3 3
T _ 22 7 242
® 57 QG =
4 T = é 4 T — é
) 3 ®) 3
- - - - - .
44. Let a, b and c¢ bethreeunitvectorssuch | 44. WMl g, b dAl ? = U A afew € i
- - > - > - - - - -
that ax(bx ]=§[b+c} If aX(chjzﬁ[bJﬂzJ%\I afg
> . — - - . . - -
b is not parallel to c, then the angle b, c AR TR E, @ a 99 b & o™
- -
between a and b is: 1 0T ¢
1y = n I
o 3 I
2 I o 2T
@ 3 @ 3
3 22 3 27
() = e =
4 3—77 4 3_77
@ @ 7
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45. A wire of length 2 units is cut into two | 45. 2 ng KEIl Teh diX I T UM H HE T IR
parts which are bent respectively to form SR x E_OFI'S: LSl T o7 qAl gao‘rs‘ ESI
a square of side=ux units and a circle of a1 I o T H AL Sl § | A 5 73
radius =r units. If the sum of the areas of T I o ATl Bl A IAdH g
the square and the circle so formed is
minimum, then :
(1) @G-—-mx=ar (1) @A-—mx=mr
(2) x=2r 2) x=2r
B) 2x=r B) 2x=r
(4) 2x=(m+4)r (4) 2x=(wr+4)r
46. The distance of the point (1, —5, 9) from | 46. Tsig (1, —5,9) = ¥°dA x—y+2z=5 ¥ =8
the plane x —y +z=>5 measured along the T S @ x=y=zaﬁﬁ¥ﬂﬁmlﬁ"l'§%, ¥
linex=y=zis:
(1) 1043 1) 10V3
k0] k0]
® 5 @ 5
5 2 o 20
©) G 3
4) 310 4) 3410
47. If a curve y=f(x) passes through the point | 47. 3fc Tsk Ik y=f(x) foig (1, —1) ¥ FHL I
(1, —1) and satisfies the differential 7 A STERA HHERT y(1+xy) dx=x dy
equation, y(1 +xy) dx=x dy, then f(— %) %I H= HA T, q@ f(— %) T T
is equal to :
Ly ot Lyt
n - o -
) 2 ) 2
@ 3 @ 3
SN 3 =
() G 3
g -2 o o2
@ - @ -3
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48. If the number of terms in the expansion of | 48. fg [1 _2 + izj ,x#0 % TER # &
X X
n
(1—%—%—%) , x#0, is 28, then the sum I G&AT 28 ©, < 39 TER H 3T o1t Feft ue|
of the coefficients of all the terms in this % T[UTIhI T AT | :
expansion, is :
(1) 2187 (1) 2187
) 243 ) 243
@) 729 (3) 729
(4) o4 (4) 64
49. Consider 49. f(x)= tan_l£ Hﬂ], X € (0, ZJ
1—sinx 2
. -1 |1 +sinx T .
f(x) = tan (Jm]/XE(O/E} T foar ST y=f(x)%1%|§x=%t|'{
A normal to y=f(x) atx=%alsopasses @i 7o sAfycis e foig & off S ST #
through the point :
27 21
o (0% w0 F)
T o
(2) (g' 0) 2) (E' Oj
T T
&) (zf 0) ® |7 0)
4 00 4 00
50. For x e R, f(¥)=|log2—sinx| and [50. x ¢ R & fAT f(x)=|log2—sinx| AT
8(¥)=f(f(x)), then 800 =f(f(x)) & T :
(1) g'(0)=cos(log2) (1) g'(0)=cos(log2) T
(2) g(0)=—cos(log2) (2)  g'(0)=—cos(log2) B1
(3) g is differentiable at x=0 and (B) x=0 W g HATKAAIE g qdl
¢'(0) = —sin(log2) g'(0)= —sin(log2) T
(4) g is not differentiable at x=0 (4) x=0 W g TheAHT Tl il
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51. Let two fair six-faced dice A and B be | 51. TMI T 3AfYd B: el I A 1 B Th
thrown simultaneously. If E; is the event 1T 3BT T | /AT A E; TH A R IR
that die A shows up four, E, is the event ST TSIt %, ¥ E, Y B W 2 3T <3
that die B shows up two and Ej is the event T a1 T E; AT A W ST et dest
that the sum of numbers on both dice is o1 A faug gwidt § @ f= # @ m-a
odd, then which of the following FHYT T el ¢ 2
statements is NOT true ?
(1) E, and Ej are independent. (1) E,dATE, AT € |
(2) E; and Ej are independent. (2) E,d1E, T@6A g
(3) E, E,and E; are independent. (3) E, E,QeME, %@7 ¢ |
(4) E; and E, are independent. (4) E,dAE, aAE |
5a —b 5a b .
52. If A= { 3” ) } and Aadj A=A AT, then | 52. A% A = { 3” ) } TN Aadj A=A AT §
5a+b is equal to : T 5a+b T T :
1 5 @ 5
(2) 4 (2) 4
3) 13 3 13
4 -1 4 -1
53. The Boolean Expression (pA~q)vgv(~pag) | 53. I&i o Ss%  (Boolean Expression)
is equivalent to : (pA~q)vqv(~pAq) <1 THIT g
1) prq 1) pArg
(2) , PV ) pveg
®) pv~q ®) pv~q
4)  ~pnrq 4) ~pnrq
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54. The sum of all real values of x satisfying | 54. x o 37 |l Sraferss AMI 1 AN ST FHIH0T
the equation 2 +4x -60 .
E . (x*—5x +5)x TV o e e
D) x° +4x — 60 .
(x —5x+5) =11s: g
1 -4 1 -4
(2) 6 2 o
®) 5 3 5
4 3 4 3
55. The centres of those circles which touch | 55. 33l o o, S Id 22+ 12— 8x — 8y —4=0
the circle, x2+y2—8x—8y—4=0, 1 SR T Y T R § qN x-378F I o
externally and also touch the x-axis, lie et e B, Fem B
on:
(1) an ellipse which is not a circle. (1) T Srefed 9 s o & g
(2) a hyperbola. (2) TWH AfIETT W
(3) a parabola. (3) T WaTT W
(4) acircle. (4) U gd W
56. If all the words (with or without meaning) | 56. s SMALL % 31&RI 1 WA ek, Ui 3R
having five letters, formed using the letters el 9l weal (Srequl sreen efd) Wi
of the word SMALL and arranged as in a YTeehIYT o HATTHR @A W, &3 SMALL 1
dictionary; then the position of the word AT :
SMALL is :
(1) 59th (1) 59
(2) - 52nd (2) 527
(3) 58th (3) 587
(4) 4eth (4) 464
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1 1
s7. o (D) (152) 3 an equal | 57, pim (0141 (152) 30 (—
n—o n" =% "
to:
z z
n 2 m 2
2 i 2 i
2 2 2 2
(3) 3log3—-2 (3) 3log3—2
» 18
@ @
58. If the sum of the first ten terms of the series | 58. 3fg Ioft
2 2 2 2 2 2 2 2
(12] +(23j +(31] +42+(4éj i) (ﬁj +(2g) +(31j +42+(4é) For,
5 5 5 5 5 5 5 5
is%m,thenmisequalto: %ummqﬁwa‘m%m %,T‘ﬁmw
T:
(1) 101 (1) 101
(2) 100 (2) 100
(3) 99 B) 99
(4) 102 (4) 102
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59. If one of the diameters of the circle, given | 59. gfe THRT 12 + y2— 4x+6y—12=0 g
by the equation, x%+y?—4x+6y—12=0, Y& Ueh I hl Teh oA Teh 314 o S, Toreen
is a chord of a circle S, whose centre is at EE (=32 %\', EalSIC %\', qar 9dq S EaRES|]
(=3, 2), then the radius of S is : g:
1) 5V3 1) 53
@ 5 @ >
(3) 10 (3) 10
4) 52 (4) 52
60. A man is walking towards a vertical pillar | 60. Teh Ffad Th SR @Y &l 3R Th Y gy
in a straight path, at a uniform speed. At T Teh T 911 9 S @1 § | T W foig
a certain point A on the path, he observes A Q I8 G TG 1 3913 107 30° /a1
that the angle of elevation of the top of the T A feen 7 10 faee 3R = & 9]
pillar is 30°. After walking for 10 minutes fig B 9 98 @9 & RI@ &1 347 610 60°
from A in the same direction, at a point B, T T, @ B | @Y T t@%ﬁ T 3 T arel
he observes that the angle of elevation of T (e ) © ¢
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
4 o 4 o
F/Page 23 SPACE FOR ROUGH WORK / T & @ foq sig



¥ ¥ '
~CAREERINDIA
PART C — PHYSICS HIT C — ofifres fagm
ALL THE GRAPHS GIVEN ARE SCHEMATIC few 73 gt arE amaEa § ST
AND NOT DRAWN TO SCALE. heT & ST (@Tiehd T8l &1

61. A uniform string of length 20m is | 61. 20 m TIE ! THTHH Sl Fl Teh 53 SMER
suspended from a rigid support. A short Y TAHIE T R | 36 Tt fR 9 T gan
wave pulse is introduced at its lowest end. TT-TE =Mferd 21 €1 W SHR ek Tgo
It starts moving up the string. The time H T ST 9 E
taken to reach the support is : (g =10 ms—27%f)
(take g = 10 ms~?)
(1) 2s (1) 2s
(2) 242 (2 2J2s
3) V2s 3) 2
4) 27V2s (4) 27V2s

62. A person trying to lose weight by burning | 62. Teh IRIIeTd IR & 9o IR AR fm =
fat lifts a mass of 10 kg upto a height of T A B I8 WA S © foh fah W
1 m 1000 times. Assume that the potential TR A T H g 7 oI = # feafas
energy lost each time he lowers the mass Il o1 B BT § | IR Y a1 Sl ot © S
is dissipated. How much fat will he use Fifehia ot § seerdt 1 9 o foh a9 gr
up considering the work done only when S T el 3.8 x 107 ] UM kg YR B, T SHHI
the weight is lifted up ? Fat supplies T 20% FifFHE Sotl B gerar g1 319 afg
3.8 x107 J of energy per kg which is Th YR 10 kg o YR I 1000 9 1 m
converted to mechanical energy with a HI SEE qh SW AR A HT T 99 STH
20% efficiency rate. Take g=9.8 ms™2: IR & 1 I & ¢ (g =9.8 ms~2T)
(1) 6.45x1072 kg (1) 6.45%x1073 kg
(2)  9.89x1073 kg (2) 9.89x1073 kg
(3) 12.89x1073 kg (3) 12.89x1073 kg
(4) 245x1073 kg (4) 245%x1073 kg
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63. A point particle of mass nz, moves along | 63. “m’ SSHM 1 Tk foig 1 T GIEX 99 PQR
the uniformly rough track PQR as shown (fa= %f@'éf) WIA @IS | FH AR Y & &=
in the figure. The coefficient of friction, HH T[UTieR w1 HPH B I &F o€ R
between the particle and the rough track TEH T T ST € | T 9T PQ R QR W
equals u. The particle is released, from rest, TaT H HU R T i TI§ ST STe 2l
from the point P and it comes to rest at a PQ T QR W BH 911 foum agad § &g el
point R. The energies, lost by the ball, over < el Bl |
the parts, PQ and QR, of the track, are EEl M@Tiﬁ x(=QR) % T ST § A
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 :
A P » Ps
Y 30° R H 30° R
Horizontal —— Q gfast g —— Q -
Surface
(1) 02and 35 m (1) 023R35m
(2) 029 and 3.5 m (2) 029 3R 35 m
(3). 0.29 and 6.5 m (3) 029 3R 65 m
(4) 02and 65 m (4) 023 65m
F/Page 25 SPACE FOR ROUGH WORK / T & @ foq sig



I 3
a &}ﬂﬂiiﬂlﬂﬂlﬂ
64. Twoidentical wires A and B, each of length | 64. T THTHH dR A 9 B U i SIS T, "
‘', carry the same current I. Wire A is bent UM URT [ JaTed &1 A & Hrest R == &1
into a circle of radius R and wire B is bent T g9 3R B I HgH oSl ‘0’ 1 T ot
to form a square of side ‘a’. If B, and By AR S T AfS B, A9l By shHRT: Id Ed
are the values of magnetic field at the & qA Tk kg W gEHRE & T,
centres of the circle and square LERCRRIN Ba 2.
respectively, then the ratio l;_A is : Bg
B
o o
162 1612
(2) 77_2 (2) 77_2
16 16
3) 77'_2 (3) 77'_2
8v2 8\2
4) 77_2 4) 77'_2
8 8
65. A galvanometer having a coil resistance | 65. T IcomIHIe o FIEd I TRRIY 100 Q 7|
of 100 Q) gives a full scale deflection, when 1 mA ¥R gerfed i W Wﬁgﬂ—@w_ﬂ fagm
a current of 1 mA is passed through it. o ©1 39 e Hl 10 A % THIX |
The value of the resistance, which can gt & foad s gfaly A e a8 @
convert this galvanometer into ammeter
giving a full scale deflection for a current
of 10 A, is:
1 20 1 20
2 01Q 2y 01Q
3 30 3 30
(4) 0.01 0 (4) 0.010
66. An observer looks at a distant tree of | 66. X f&d 10 m 3 U H T 20 ST &
height 10 m with a telescope of magnifying ATl fTEhId | <@ T A1 HeqH B ?
power of 20. To the observer the tree
appears :
(1) - 10 times nearer. (1) U107 UM R
(2) 20 times taller. (2) 20 TA =T
(3) 20 times nearer. (3) U207 U™ gl
(4) 10 times taller. (4) U 10 TA ST
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67. The temperature dependence of resistances | 67. qfen qen srmIfed (undoped) Tafersh™

of Cu and undoped Si in the temperature gfcRiel sl 3k arge o i, 300-400 K

range 300-400 K, is best described by : AIHH ST H, & fod Te weA ©

(1) Linear increase for Cu, exponential 1) dfen = ford YEia werE a1 fafeesd &
increase for Si. o =emdiont @d |

(2) Linear increase for Cu, exponential (2) e & o el sgE qen fafaswm &
decrease for Si. ford =arCendieht =erd |

(8) Linear decrease for Cu, linear (3) dten % o Yeitg wera qen fafass &
decrease for Si. o el wemE |

(4) Linear increase for Cu, linear (4) dfen & ford Yeia sgE qen fafasm &
increase for Si. o W& TeE |

68. Choose the correct statement : 68. T& oA I

(1) In amplitude modulation the (1) S Hged d 3 Agfd &l a8s
frequency of the high frequency T i A H sgere eaf fare &
carrier wave is made to vary in R 6 31'1"‘3|'|?ﬁ%|
proportion to the amplitude of the
audio signal.

(2) In frequency modulation the (2) oTgfa WIged ¥ 3= G & aed
amplitude of the high frequency T & ST | agare s faee
carrier wave is made to vary in 3T R 31'1"3|'|?ﬁ%|
proportion to the amplitude of the
audio signal.

(3) In frequency modulation the (3) oTgfa drger ¥ I=-3Tgfa &t aEd
amplitude of the high frequency T 1 ST | deamd s e =t
carrier wave is made to vary in H@'&Iﬁ? SEQW’T%I
proportion to the frequency of the
audio signal.

(4) In amplitude modulation the (4) ™ HIgEH H 3= g & a6
amplitude of the high frequency T % EM H agare @ fama &
carrier wave is made to vary in 3T & STT?ITH'T%I
proportion to the amplitude of the
audio signal.
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69. Half-lives of two radioactive elements | 69. T YfedigH @ A 1 B &1 TSI HHw:
A and B are 20 minutes and 40 minutes, 20 min T 40 min & | YT H I 6 T |
respectively. Initially, the samples have TfYeRl o H&AT ISR 21 80 min & I
equal number of nuclei. After 80 minutes, A T Bk &9 gU IR Sl HEAT T ST
the ratio of decayed numbers of A and B B :
nuclei will be :
1) 4:1 1) 4:1
2 1:4 2 1:4
B) 5:4 3) 5:4
4) 1:16 4) 1:16
70. ‘n’ moles of an ideal gas undergoes a | 70. ‘n’ Tl 3TS¥ 19 Teh TshH A—B ¥ ToRd ©
process A—B as shown in the figure. The (fea2fEA) | 39 9ehA o SR 3T 3Tf¥ehayq
maximum temperature of the gas during AIHH B <
the process will be :
p P
\B
v Vo 2V, V
3 PV,
1y =00
2nR
9 BV, 9 B Vo
2y — Z 070
@) 2nR @) 2nR
9 BV 9 RV
3 [ 3 Z 070
©) nR ®) nR
9 BV, 9 BV
4 — 4 Z 070
@ 4nR @) 4nR
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71.  An arc lamp requires a direct current of | 71. T 3T TF I FeRTIG it o fotd 80 V
10 A at 80 V to function. If it is connected 10 A &t T 917 (DC) Tt TEwdehdl Bidt il
to a 220 V (rms), 50 Hz AC supply, the I 3Tk I 220 V (rms) 50 Hz Y@t &
series inductor needed for it to work is (AC) ¥ =i & T goft § v arel Tehed
close to : FAFE :
(1) 0.08 H (1) 0.08 H
(2) 0.044 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. T TRl W o T Uy *H 9g H
fundamental frequency fin air. The pipe qA-3Tgfa ‘f’ B UEY H HEAER IHHT
is dipped vertically in water so that half of M-S Toh T H e S 8 | a9 59H
it is in water. The fundamental frequency o AY-hIH i Tl S 3
of the air column is now :
3f 3f
1) =L 1) =L
A @ =
2 2f 2 2f
@) f ©G) f
5y L R
@ 3 @ 5
73. The box of a pin hole camera, of length L, | 73. Teh T -2 1 <Rt AE ‘[ 2 qen fog =
has a hole of radius a. It is assumed that o a %1 39 W A TR 1 AR TR
when the hole is illuminated by a parallel 3Mafqa ©1 9% & 9 Al §a8 W 51 wie
beam of light of wavelength A the spread %1 fawr fog & Senfadia emeR qen foeres
of the spot (obtained on the opposite wall % SR G FoaR 1 it AT § | 9 TS
of the camera) is the sum of its geometrical AdH A6R b, T EUISER
spread and the spread due to diffraction.
The spot would then have its minimum
size (say b,;,) when :
202 242
(1) a=+JAL and b, = [TJ (1) a=+AL @& b, = [TJ
(2) a=+AL and b, =4iL (2) a=+AL T b, =~/4IL
A2 — A2 —
22 212 22 212
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74. A combination of capacitors is set up as | 74. WG § 99 T qR9 1 fo=t H fg@man T
shown in the figure. The magnitude of Tl T fag-emem Q (9@ 71 4 uF ao
the electric field, due to a point charge Q 9 uF aTe UG & Fel STARl o SR )
(having a charge equal to the sum of the % BRI 30 m S T AA- & 1 IRHATOT BT
charges on the 4 uF and 9 uF capacitors),
at a point distant 30 m from it, would
equal :
3 uF 3uF
4 uF — 4 uF —
— 9uF 9uF
24F 220
8V 8V
(1) 360 N/C (1) 360 N/C
(2) 420 N/C (2) 420 N/C
(3) 480 N/C (8) 480 N/C
(4) 240 N/C (4) 240 N/C
75. Arrange the following electromagnetic | 75. Wﬁmﬁ@—mmﬁw
radiations per quantum in the order of FS1 o dgd g A H TIH :
increasing energy :
A : Blue light  B: Yellow light A el YT B : el SR
C: X-ray D : Radiowave. C: X - foeoi D : fed atn
(1) A B DC (1) ABDC
2 CGABD 2 CABD
(3 B ADC 3 B ADC
4) D,B AC 4) D,B AC
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76. Hysteresis loops for two magnetic materials | 76. 3l Jihia Uaref A qe B & fod feedfag-
A and B are given below : AR IR
B B B B
DIV j : DIV j :
() ras) (A) ras)
These materials are used to make magnets T U<l 1 FFeRE ITAN faga-Sie &
for electric generators, transformer core TFIh, ATRIAR hi Shi Td foe[a-gIeh &l
and electromagnet core. Then it is proper e 27fg & oA B v Siran €1 @@ 9% 3faa
to use : gfF:
(1) A for electromagnets and B for (1) A %A fIga-grerh § a1 B
electric generators. ﬁl@—aeﬁ'& H fohan S
(2) A for transformers and B for electric (2) A 1 T IFAHE | qAqT B HI
generators. ﬁgﬂ—éﬁia T fopam Smu |
(8) B for electromagnets and (3) B 1 §HIC Toe[d-gFieh a2l SRAhinT
transformers. oAl | T Sd |
(4) A for electric generators and (4) A T SR Tord-SHE T TRAHIE
transformers. A fopan Sma
77. A pendulum clock loses 12 s a day if the | 77. Teh Yega™ el 40°C q9HE W 12 s gfafed
temperature is 40°C and gains 4 s a day if ot B STl § qe 20°C A9HH W 4 s Ffafed
the temperature is 20°C. The temperature I & St 1 AEE e R I w9l g
at which the clock will show correct time, IR QM Y=g eT™ ohi T ol {E&a-THR 0T
and the co-efficient of linear expansion (o) FHYT: ¥ :
(a) of the metal of the pendulum shaft are
respectively :
(1) 60°C; @=1.85x10"%/°C (1) 60°C; @=1.85%x10"%/°C
(2) 30°C; @=1.85%x1073/°C (2) 30°C; @=1.85%x10"3/°C
(3) 55°C; @=1.85%x10"2/°C (3) 55°C; @=1.85%x10"2/°C
(4) 25°C; @=1.85%x10"°/°C (4) 25°C; @=1.85%x10"°/°C
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78. Theregion between two concentric spheres | 78. o w aem b’ & S Tt el o (e
of radii ‘a” and ‘b’, respectively (see figure), ofEd) o9 & WA ° T STe-uaE

A o .
has volume charge density p = o where p= B, el A FeRi® T aem r Fg A T
A is a constant and r is the distance from Tl o g W T foag-3Tmas Q Tl ‘A’ &
the centre. At the centre of the spheres is 98 AH Sar e el % o= ok e H
a point charge Q. The value of A such THTTH Jgd-&7 2
that the electric field in the region between
the spheres will be constant, is :
(& (&
Q Q
1) —F5 57 1y —=
W o = @) O o - @)
2Q 2Q

2 5 o\ 2 5 oy
2) 7T(az_bz) ) 7T(az_bz)

2 2
@ 24 @) 25

ma ma

Q Q

(4) (4)

2mra’ 2ma’

79. In an experiment for determination of | 79. Teh JANT ik AT i — & UTHh TR Teh H
refractive index of glass of a prism by Y 97 s 1 STqaich fehTen St g1 5@
i — o, plot, it was found that a ray incident T oo I 35° T 3Tafdd i W 98 40° §
at angle 35°, suffers a deviation of 40° and forafera 2idt € 9o 98 79° W g 2l § 1 ELs
that it emerges at angle 79°. In that case feafa & =9 § 9 AW 79 STUadAE &
which of the following is closest to the STfeehan W % Tod I 7 ?
maximum possible value of the refractive
index ?

(1) 1.6 1) 1.6
(2) 1.7 () 1.7
B) 1.8 3) 1.8
4) 15 (4) 1.5
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80. A student measures the time period of 100 | 80. Teh B WW—W—W# 100 SHTF{ﬁI'q‘T
oscillations of a simple pendulum four T T 4 IR H9qT § 3R TR 90 s, 91 s,
times. The data setis 90 s, 91 s, 95 s and 955 392 s UMT B | Wﬁ@ﬂ?ﬁw
92 s. If the minimum division in the AqH AT 15 ¥ T A T W §HI
measuring clock is 1 s, then the reported 39 foeen =nfed :
mean time should be :
(1) 9250 (1) 92%5.0s
(2) 92+18s (2) 92x18s
(3) 92%3s (3) 92%3s
(4) 92+2s (4) 92+2s
81. Identify the semiconductor devices whose | 81. T2 (a), (b), (c), (d) <@ fruifia = fw 4
characteristics are given below, in the a3 wHw: foa 9feea FSQ|'§H ED
order (a), (b), (c), (d) : stfyerarfores T € 2
1 I 1 I
(@) (b) (@) (b)
i )
I qla:k Resistance I SJWFS'I?T EIGE
Intensity EEINICT]
uminated of light ECAINK e
© (d) © (d)
(1) Zener diode, Simple diode, Light (1) SR SHrE, ¥R €@, LDR (e
dependent resistance, Solar cell U i‘]%rét\q)’ HeR 9
(2) Solar «cell, Light dependent (2) HeRHA, LDR (e fetre= ),
resistance, Zener diode, Simple ST @'I?ﬁ_s’, HIYRO SETS
diode
(38) Zener diode, Solar cell, Simple diode, (3) SR TErE, Hier 4d, 9HURU SEE,
Light dependent resistance LDR (aEe feue= o)
(4)  Simple diode, Zener diode, Solar cell, (4) HER ?:'I?ihg, SR ?{I??I\‘ITS’, e @F{,
Light dependent resistance LDR (oEe feue= o)
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82. Radiation of wavelength 4, is incident on | 82. Teh HR-Ud W A TUIE hl Yoyl 3T9fdd
a photocell. The fastest emitted electron HEESSI ST 3@3@77{ &I Afgeraq fa ‘v’ B
i . 31 o
has speed v. If the wavelength is changed At e - 3 7@ seEf o %
to %, the speed of the fastest emitted affereray Tifd et -
electron will be :
1 1
4)2 (4)2
1) < o= 1 < vl =
M <3 M <o
1 1
4\2 4\2
2) =v9|= 2) =v9|=
@ =43 @ =3
1 1
32 32
3 = 3) ==
® =3 ® =3
1 1
4)\2 (4j2
4) > vl = 4 > | —
@ >3 @ > o3
83. A particle performs simple harmonic | 83. Teh U ‘A’ 3TIM ¥ TA-3TEd Qe L Wl
2A v
motion with amplitude A. Its speed is HIEERCEEE TA-TIH 3 AU Al @
trebled at the instant that it is at a distance Tl 3T st TG fai [ X & S ©1 q
% from equilibrium position. The new THRT =1 I §
amplitude of the motion is :
(1) 3A (1) 3A
(2) A3 2 A3
7A 7A
3)  — 3) —
ORRC ®
(4) %Jﬁ @) %Jﬁ
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84. A particle of mass m is moving along the | 84. a3 H =T @’ 1 ol x-y 71 | B m gEH
side of a square of side ‘a’, with a uniform 1 Teh U1 THTAN Tfd, 0 9 TT o LSl
speed v in the x-y plane as shown in the R = W@l § S fon foat # gwitan w0
figure :

a a
y Pr—=—C y Pr—=—C
ayo oA ayo vAd
Al ¢ A ¢
a a
450R 450R
o >X o >X
Which of the following statements is false e =1 § | S woE, 39 0 H Heifsig
- -
for the angular momentum [ about the % fird shvfig st [ % ford, e ® 2
origin ?
1 L [R }2 hen th @ L [R }iwwc@
=mv |—=—a when the =mv |—=—a|k,
7 NG
particle is moving from C to D. D %! 3R 9 @I 21
@ T [R }2 hedl fih @ L R K, < %0 B @
=mv|——= +a when e =mv|——= +al|k,
5 -
particle is moving from B to C. Col 3R 9 W 7|
— A — A
G) L =% R k when the particle is G) L =% R k,SEHM DA A F 3R
moving from D to A. TA @
— A - A
@ L =—%R k when the particle is @ L =—%R k, S %0 A Y B
moving from A to B. IR 9 W T
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85. An ideal gas undergoes a quasi static, | 85. Teh ey 19 Schauig Wfde-hed Ishe 9
reversible process in which its molar heat TSR § T SHeh! HioR-e1- i C feeR
capacity C remains constant. If during this @l 1 Afe 39 TshH H 39 @ P 9 TR
process the relation of pressure P and V % #= ¥dY PV"=constant % | (Cp T
volume V is given by PV" =constant, then Cy ShHI: TR T 9 TR 3Edd W SsA1-
n is given by (Here Cp and Cy, are molar oIl §) T n’ o fordl Sefieno ¢ ¢
specific heat at constant pressure and
constant volume, respectively) :
(1) n:ﬂ 1) n_C_CP
C-Cy C-Cy
2 n= Cp-C 2 n-= Cpr-C
C-Cy C-Cy
@ n=S"r @) n=S_o
C-Cp C-0Cp
4) n= Cp 4) n= Cp
CV CV
86. A screw gauge with a pitch of 0.5 mm and | 86.  Teh &b-7151 &1 f= 0.5 mm T 3R 3T geia-
a circular scale with 50 divisions is used to Thd I 50 9T ® | TH% g1 Tk Taoil
measure the thickness of a thin sheet of Wﬁ'ﬂﬁ 371 i ﬁl?l'% gt Tﬁl U9 o
Aluminium. Before starting the FeRERRIRCIREACC RS TS IEACES Clled
measurement, it is found that when the gk | AT ST § ad 45 9 A & Thal
two jaws of the screw gauge are brought T o HOIH BIaT & SR & Whed o I (0)
in contact, the 45t division coincides with afvehe 9 foEd 81 &7 hal I Ui A
the main scale line and that the zero of 0.5 mm q™T 25 T N T&A Thel AT h
the main scale is barely visible. What is YTt gf, I 30 <kl HISTE =1 BT 2
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25" division
coincides with the main scale line ?
(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. 31 ¥F &I 37 WH O W ek Tk U
cones at their vertices O. It is kept on two S T4 § 3R 3 AB I CD ¥d W ST
rails AB and CD which are placed @ T e (e efEd) | JeR F1 I CD I
asymmetrically (see figure), with its axis THEEd § AR O JM XA o S=reid ¢ | 8ok 9
perpendicular to CD and its centre O at Hohed T R 1 TR 39 JhR Jgehl AT
the centre of line joining AB and CD (see a1 © foR O &1 = CD & ¥oid 7 (o
figure). It is given a light push so that it 3fEd) | =ferd B ST % 918 I8 UK :
starts rolling with its centre O moving
parallel to CD in the direction shown. As
it moves, the roller will tend to :
A C
(1) turn right. (1) <rff SR g
(2) go straight. (2) ~ HiEn = @ |
(8) turn left and right alternately. (3) @ 1 S hE: HEd W
(4) turn left. (4) =T SR g
88. 1Ifa, b, c dare inputs to a gate and x is its | 88. @ﬁ?ﬁa,b,c,d?ﬁ'i?%?:ﬂ'{xw%l
output, then, as per the following time e T8 T TEH-T % STIER e ©
graph, the gate is :
d LU d LU
c [ L Ll c [ I
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. IS -3IHSieh g & fad o den B D
« and B have their usual meanings, the o= =1 | | S GdY TAq €2 o9 B
incorrect relationship between a and A fog 9= Aders o g
is:
B B
1 -_P 1 -_rP
1) e« -5 DN a -5
B B
2 = 2 =
@ =17 @ a=117
2 2
B
3 a = 3 a =
©) Tt B (©) T+ P
1 1 1 1
4) —=—+1 4) = =—+1
@ L= @ =
90. A satellite is revolving in a circular orbit | 90. ol ! ¥as | N’ SHE T T STE EEIEIR
at a height ‘" from the earth’s surface e TR FFRL FIE T ® (ge=ft =t 5 R ae
(radius of earth R ; h<<R). The minimum h<<R)| Y=ol & & &5 ¥ T H &
increase in its orbital velocity required, so fea Th! Heftg g | STaveh AqH Sl
that the satellite could escape from the 2 (arrgﬁ%?ﬂw JYTE ! T AT 1)
earth’s gravitational field, is close to :
(Neglect the effect of atmosphere.)
(1) &R (1) &R
(2) JgR/2 (2) /gR/2
3) JeR (v2-1) 3) R (v2 -1)
(4)  J2gR (4) 28R
-00o0- -00o0-
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Read the following instructions carefully : frefefa e sar @ a2
1. The candidates should fill in the required particulars | 1. T2 o1 = Tl iR SRS (¢ gy -1) W Hifsd
;rll t}}% Flfeslz go?ll;l)et.artlcli) Answer Sheet (Side-1) with et Hicl) @Tet dicT @ige 97 H & SR T |
ue/Black Ball Point Pen. .
. , 4 , 2. SRUAS gF2 W faau ferem, sifeha & & fore @haer
2. For writing/marking particulars on Side-2 of the S S o - N
Answer Sheet, use Blue/Black Ball Point Pen only. / 1eT @3S kil l
3. The candidates should not write their Roll Numbers | 3. wten W/ JAAA tﬂ ﬁ? G .F%l o arerre aieef
anywhere else (except in the specified space) on the STYAT STThHIh 3T el el (o1 |
Test Booklet/ Answer Sheet. 4. TIF Y F ford T T =R fashed| § 9 Shaet ueh fashed
4. Out of the four options given for each question, only
e W
one option is the correct answer. .
5. For each incorrect response, one-fourth (Y) of the total 5. g.a % TETd Y ferg 3-9 T m freiifed g 3j;
marks allotted to the question would be deducted from k| Qﬂ:‘—ﬂ?‘eﬂ?c (1/4) Heh ped I H | e fag sma |
the total score. No deduction from the total score, Ife SR 93 § forelt v w1 o Sv d feamman g, @
however, will be made if no response is indicated for : 5% T TS S
an item in the Answer Sheet. Fa RUER Tﬁﬁ ke l ) )
6. Handle the Test Booklet and Answer Sheet with care, 6. T JRat 3?1'{ A ISRIR : Easal
as under no circumstances (except for discrepancy in forgt st aRfEerfa 4 (et wien G T S 99 &
Test Booklet Code and Answer Sheet Code), another set g&a 7 firar +1 Refa &1 3?33?\"), §?T\”7\ eyt Eﬁ?ﬁﬁ
will be provided. 3YcT= 7&t N rEt |
7. The candidates are not allowed to do any rough work 7. I UA W ERE o TF B A o e A
or writing work on the Answer Sheet. All calculations/ | ** ) k
writing work are to be done in the space provided for arAfa el & | |eft Torl e feras < s, wdven gfkaen
this purpose in the Test Booklet itself, marked ‘Space ¥ fquffa S8 S fw TR & fT*TQ e’ g ArifeRd
for Rough Work’. This space is given at the bottom of 2, WA for ST 7 ST Tk I8 W =) 3t 3R i
each page and in one page (i.e. Page 39) at the end of ; ¥ siq ¥ HTEY
the booklet. S $d H Th T8 W (T8 39) l
8. On completion of the test, the candidates must hand 8. Tden weel e i, qﬁ@?ﬁ EF&T/ e D S k| .'I\af WA
over the Answer Sheet to the Invigilator on duty in the %g Flgs Ealic:Crp] i é | u’&amﬁ 3T g sdq
Room/Hall. However, the candidates are allowed to qﬁmwaﬁ A ST d9ha %‘-.
take away this Test Booklet with them. .
Y , | 9. S oy wdenedl ftarn <t SO YA S Tev
9. Each candidate must show on demand his/her Admit o
Card to the Invigilator. femmd
10. No candidate, without special permission of the | 10. areftersh =1 Frerek <l foraw srqafa o form =g adfeedf
Superintendent or Invigilator, should leave his/her 39T €I A @ﬁ%ﬂ
” ST‘;at tidates should ot leave the o | 11 P e 1 ST ST o o el wfeaf o
. The candidates should not leave the Examination Ha ~ ST
without handing over their Answer Sheet to the R IR B R ot i el et &fct e o1 l
Invigilator on duty and sign the Attendance Sheet afe fordlt wdanelf 3 gl o sufefe tﬁ‘tr{ TR T
again. Cases where a candidate has not signed the fopu a1 I8 AT SO R 39 SR U TR dierEn § o
ﬁtten}cllan;edSheet iﬁco;‘\d ﬁmeszilltbe jegmietd n:)}: to e | W Soft H /e S | Tremeft ara s
ave handed over the Answer Sheet and dealt with as . é R frorf .
an unfair means case. The candidates are also required qAF QEFI' RER ﬁ"{ T T W
to put their left hand THUMB impression in the space ST T |
provided in the Attendance Sheet. 12. gaag\m/m qﬁwa;'@ W 'q,ﬁ:{) ﬁm sa'lﬁ
12. ]IEJlse of Eltzztrgnii/kManusll Ca}iculator and any S TRt goiaeiien SUeRTuT o1 9T afsid & |
ectronic device like mobile phone, pager etc. is L
prohibited. phone. pag 13, TN Bt H AR 3 e el e/ F @i
13. The candidates are governed by all Rules and ﬁw@ ﬁﬁwmﬁ'ﬂﬁlﬁ@'ﬁl WWWW%
Regulations of the JAB/Board with regard to their [ft AT T HEeT ST, / 1 & fraei wg faf=mi &
conduct in the Examination Hall. All cases of unfair W‘@Tﬂ |
means will be dealt with as per Rules and Regulations "
of the JAB, Board. 14.%&%4?&% B wtef gRedent q1 SO TS 61 hig off o
14. No part of the Test Booklet and Answer Sheet shall be 7T Sl
detached under any circumstances. 15. Tdremell G TeT et/ | YA IS ok AT
15. Candidates are not allowed to carry any textual fodt off Yo =t qred |, El'\i'{\"f ar gEatarEd,
ma;grlial,hprinfeld or W_rit;eng bits of papers, pager, | T wht ufear, UK, HieTge Wi a1 feet ot wenr
mobile phone, electronic device or any other materia TeraiRTe ST o Rt W F i
except the Admit Card inside the examination i g a = . =t
room/ hall, T T S AT YN R it AT T& & |
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