NATIONAL ELIGIBILITY CUM ENTRANCE TEST

Ans.

Sol.

Ans.

Phase-2 (Code:BB-QQ-XX)
Answers & Solutions

PART A — CHEMISTRY

A given nitrogen-containing aromatic compound A reacts with Sn/HCI, followed by HNO, to give an
unstable compound B. B, on treatment with phenol, forms a beautiful coloured compound C with the
molecular formula C4,HoN2O. The structure of compound A is :

TE a1 1 ASgIeH—gh WiAfe® A A, Sn/HCI T 918 H HNO, & fhan axa U&h sl Al

B I 2| B e @& @11 b1 v Tab gax Wi A C 9911 8, fa1 310—gF CioHioN2O 7 |
AE A B R B -

CONH, CONH;,
oY oY
NO, CN
oY oY
(3)
NO, N,"CI”

NH,
Sn/HCI @/ HNO,
—_— —_—
B
l Phenol

(C12H1oN,0)
Consider the reaction :
=1 sfafean R AR SR —
CH3CH,CH,Br + NaCN —— CH3;CH,CH,CN + NaBr
This reaction will be the fastest in :
g s feas orfa <y g
(1) water (2) ethanol
(3) methanol (4) N,N'-dimethylformamide (DMF)
(1) 51 (2) wHra
(3) AT (4) N,N'-srsHfdemmiASS (DMF)

(4)



CH
/ ¥
H—C

Sol. ” _N\ - (Polar aprotic solvent)
3

CH;—CH,;—CH,—Br + NaCN ——> CH3;—CH,—CH,—CN + NaBr

This is a Sy2 Reaction for which polar aprotic medium is suitable for faster rate of reaction.

3. The correct structure of the product A formed in the reaction:
SR
o)
H, (gas, 1 atmosphere)
Pd / carbon, ethanol - A
is :
SR
o)
H, (¥4, 1 9Taraxon) A

Pd / &4, Tl
¥ g9 9Tl SIS A P 98 G¥T & —
e} OH

OH OH
®
(1) (2) (3) (4)
Ans. (3)
(o] (o]
Sol. H, /Pd-C

During hydrogenation of o, unsaturated carbonyl compound by pd catalyst selective reduction is

observed of double bond.



Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Which among the give nmolecules can exhibit tautomerism?

e W el § A fead Feaaan Y

AS )
Ph
Ph
I 11 1

(1) Both Il and IlI (2) 1l only (3) Both I and IlI (4) Both | and II
(1) 11 3R I =T (2) dad |l (3) 1 R 11l g1 (4) 1 R 11 S
(2)

Only Il

o-H at bridge head carbon never show tautomerism.
0 OH
O —

The correct order of strengths of the carboxylic acids :

Ppraffraferd 37 & ATHLY BT Tel HH :

COOH COOH COOH
9 Ty S
(@]
I II 111
is:® —
) 1>1> 1 @) 1> 1> 1l @) 1> 1> @) N> 1>
(3)
(> 10> 1)

Acidic strength o -1, —-M effect

—| effect depand upon distance so Il have stronger —I effect than IIl.

The compound that will react most readily with gaseous bromine has the formula :

S At @1, o f g e & orcafds e | fhar oRar B, 93 ' -

(1) CoH,4 (2) CsHe (3) CoHz (4) C4H1o
(4)

Gaseous Bromine react fastest with alkane by free radical mechanism.

C,H,, —22— C,H,Br

Butane (free Radical substitution Re action)



Ans.

Sol.

Ans.

Sol.

Ans.

Which one of the following compounds shows the presence of intramolecular hydrogen bond ?

(1) Concentrated acetic acid (2) H,0,

(3) HCN (4) Cellulose
o & 9 fg e o s afdae greero a9y SuRerd 8 ?
(1) 9ig VAfes ara (2) H,0,

(3) HCN (4) Tgar

(4)

Cellulose is example of intramolecular H-bonding

The molar conductivity of a 0.5 mol/ dm? solution of AgNO; with electrolytic conductivity of 5.76 x 10728
cm™ at 298 K is

0.5 mol/ dm®, AgNO; & faere, Rrras faggd—eraeres arciddr 5.76 x 10°S cm™' 8, & 298 K R AR
ATl 2 |

(1) 28.8 S cm?*/mol (2) 2.88 S cm?/mol (3) 11.52 Scm?mol  (4) 0.086 S cm?/mol

(3)

A% = kx1000 5.76 x 107> x 1000
" Mo 05
=11.52 S cm’ mol™".

The decomposition of phosphine (PH3) on tungsten at low pressure is a first-order reaction. It is
because the

(1) Rate of decomposition is very slow

(2) Rate is proportional to the surface coverage

(3) Rate is inversely proportional to the surface coverage

(4) Rate is independent of the surface coverage

TREA W BRBH (PH;) BT A @ W 3qgeA Udh JoF dife &I Affpar g, Fife
(1) Jruere &1 97 gga i 2

(2) I, S & UG B FEAURN B

(3) I, U8 & ORE b JSHAUN B |

(4) 9, U8 & UG | WAF ¥

(4)



Sol.

10.

Ans.

Sol.

1.

Ans.

Sol.

w 3
PH, —>P + =H,
2

Rate = k[PHj3].
It is independent of the surface coverage because zero order reaction depend on surface area covered

by reactant.

The coagulation values in millimoles per litre of the electrolytes used for the coagulation of As,S; are

given below :

I. (NaCl) = 52, . (BaCl,) = 0.69 ll. (MgSQ,4) = 0.22

The correct order of their coagulating power is

(O m=>1>1 2)1>1>11 3)I>1>11 @ m=>1=>i
As;S; & Thed H T fAgd—evacdl & e A fielimrd ufd der § 9 g W & -
I. (NaCl) = 52, . (BaCl,) = 0.69 . (MgSQ,4) = 0.22

$® Whed UMM BT FE HH B |

(O m=>1>1 2)1=1>1 3)1>1>1 @ m=>1=>i

(4)
1
Coagulation value

Coagulation power o«

Higher the coagulation power, lower is coagulation values in millimoles per litre.
MgSO, > BaCl, > NaCl.

During the electrolysis of molten sodium chloride, the time required to produce 0.10 mol of chlorine gas
using a current of 3 amperes is

(1) 330 minutes (2) 55 minutes (3) 110 minutes (4) 220 minutes

Tfera AIfeTm FaRgs & fRgd—eaed & aRM 3 YRR o1 9 0.10 91 FARE 9 & g9 3 b
AT T B |

(1) 330 farre (2) 55 frie (3) 110 firre (4) 220 firre
(3)
At Cathode : 2H,0—28~ 3H, + 20H"

At anode : 2CI LCIZ +2e”



3 x t(sec)
96500

t = 6433 sec
t=107.2 min
= 110 min

0.1x2=

12. How many electrons can fit in the orbital for whichn=3and /=1 ?
N=3Td /=13 HeTdh § b goIdeid 3 Idhd & ?
(1) 14 (2)2
(3)6 (4)10

Ans. (2)

Sol. n=3 =1

3p orbital can have only 2 elelctron.

13. For a sample of perfect gas when its pressure is changed isothermally from p; to py, the entropy change
is given by
T 3neel T B T B < H yRacH py A py, FHATT TR BIGT 7 | 39T Treidl § gRads 8w |
(1) AS:RTIn[&J 2) AS:an(&J
Ps i
(3) AS:an(ﬂJ (4) AS:nRTIn[&J
Ps Pi
Ans. (3)

Sol. ASgs =nR /n ﬂ+ nCpZnE
P, T

In isothermal process T =T,
P_

ASgs =nNR/N -
sys Pf
14, The van't Hoff factor (i) for a dilute aqueous solution of the strong electrolyte barium hydroxide is

yqel faga—sraecd IRTW eEgiaaEs & a9 Wi faerms & fag are g% o (i) 2

(13 (2)0 (3)1 4)2
Ans. (1)
Sol. Ba(OH),—> Ba™ + 20H"
i=3.



15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

The percentage of pyridine (CsHsN) that forms pyridinium ion (CsHsN*H) in a 0.10 M aqueous pyridine
solution (K for CsHsN = 1.7 x 107) is

0.10 M ARSI (CsHsN) & STeid faeraT (CsHsN) & forw K, = 1.7 x 107° # ARSI a & [CsHsNH]
I & forg fARSH &1 uRreraar g1

(1) 1.6 % (2) 0.0060 %

(3)0.013 % (4)0.77 %

(3
CsHsN + HQO = CsH5N+H + OH"

-9
/Kb 17“0 ~ 1710 =1.3x10™*

% oc = 1.3 x107* x100
=1.3x1072 = 0.013.

In calcium fluoride, having the fluorite structure, the coordination numbers for calcium ion (Ca2+) and
fluoride ion (F") are

(1)4 and 8 (2) 4and 2

(3)6and 6 (4)8and 4

Hfeaam dfeiRTgs #, RTIH FeiRIge GRadl 8 Bfedas A (Ca”™") Td TeiRTgs 3ma+ (F) & forg
SUIEHIIS WY 2 |

(1)43R8 (2) 43R 2

(3)6 3R 6 (4) 8 3R 4

(4)

Ca®" is surrounded by 8F~

F~is surrounded by 4Ca*?

If the EZ, for a given reaction has a negative value, which of the following gives the correct
relationships for the values of AG® and Keq ?

afe foelt & T s & forg B, &1 919 o 8, @1 AG® Ud Koq & A & forg w8l awy &
(1) AG® <0; Keq<1 (2) AG® > 0; Keq < 1

(3) AG® > 0; Keg > 1 (4) AG® < 0; Keg> 1

(2)



Sol. E° <0, soitis anon spontaneous process
AG°=—nFE° = +ve, so AG°>0
AG°=—-2.303RT log K

So, K< 1
18. Which one of the following is incorrect for ideal solution ?

el feee & fog 771 § 9 191 & Tad &7

(1) AG,,, =0 (2) AH_, =0

(3) AU, =0 (4) AP = Pgps — Pcaicuiated by Raout's law = O
Ans. (1)
Sol.  For ideal solution inter molecular forces are identical so,

AHOmix = O, AVmix = O AG‘mix < O

So 1st option is incorrect.

19.  The solubility of AgCI(s) with solubility product 1.6 x 107'% is in 0.1 M NaCl solution would be
(1) Zero (2)1.26 x 10° M (3)1.6 x 10°M (4)1.6x107"" M
0.1 M NaCl faer= # 1.6 x 107° facar eFwa arl AgCl(s) @ faeraan gi?

(1) T (2)1.26 x 10° M (3)1.6 x 10°M (4)1.6x107"" M
Ans. (3)
Sol. AgCl—=Ag" + CI
S S+0.1

Kep = [Ag'T[CI
1.6x 107" =S x (S+0.1)
=S x 0.1
1.6 x10°=8

20. Suppose the elements X and Y combine to form two compounds XY, and X3Y2. When 0.1 mole of XY
and XY, weights 10 g and 0.05 mole of X3Y, weights 9 g, the atomic weights of X and Y are
A9 o fb &1 dw@ X &R Y faax a1 3 XY, T XY, <d 8 | 919 0.1 A1l XY, &7 ¥R 10 g 721 0.05

AT XY, BT 9R 9g 8, A XAR Y & WA 9R & —

(1) 30, 20 (2) 40, 30
(3) 60, 40 (4) 20, 30
Ans. (2)



Sol. For XY, n

Z|=

10
X+2Y

X +2Y =100 ... (1)

01=

For XsYos n=

9
3X+2Y

3X+2y=180 .. (2)
Form (1) and (2)
2X =80
X=40 and 2Y =100-40
=60
=Y=30

0.05 =

21. The number of electrons delivered at the cathode during electrolysis by a current of 1 ampere in
60 seconds is (charge on electron = 1.60 x 107'° C)
1 YRR gRT R fAgd—srueed & SR 60 AHTS § HoIS W golagl Bl gb G 8 (SATE BT 37
=1.60x 107°C)
(1) 7.48 x 10%° (2) 6 x 10
(3) 6 x 10%° (4) 3.75 x 10%°

Ans. (4)

W 1x60
Sol. — =
E 96500

6 _
——— =no. of mole e
9650

no.of 6 = — 0 x6.02x10%
650

=3.75 x 10%



22, Boric acid is an acid because its molecule
(1) Combines with proton from water molecule
(2) Contains replaceable H* ion
(3) Gives up a proton
(4) Accepts OH™ from water releasing proton
IIRF 37 TP A ©, Fifh $HD ]
(1) Sl & 3] & W & A1 |afaferd & 2|
(2) % gfeRemu= H e 2 |
(3) WIE < ®
(4) ST & OH™ U8 &’% WeH < 2 |

Ans. (4)

Sol.  H3;BO; + H,O —— B(OH), +H"

H3BOs is Lewis acid and accept OH™ from H,O and releases H".

23. AlF; is soluble in HF only in presence of KF. It is due to the formation of
AIF; &1 HF % a0 daa KF &) SuRefd # 2rar 2, 3 f5as 999 & srRor gar 82—
(1) K [AIF3H] (2) K3 [AIF3H3] (3) K3 [AlFg] (4) AlH;
Ans. (3)

Sol. AIF;+KF —H° 5 K,[AIFg]

(maximum C.N. of A"? is six so it form AIF63_).

24, Zinc can be coated on iron to produce galvanized iron but the reverse is not possible. It is because
(1) Zinc has higher negative electrode potential than iron
(2) Zinc is lighter than iron
(3) Zinc has lower melting point than iron
(4) Zinc has lower negative electrode potential than iron

i BT IMRA R AT FRA F TRITR AET (BMRA) I9a1 B, Safdh s9®1 Quda dvwa =7E1 8 | g1
PR B —
(1) Rid BT FKUTHS Soidels fa9T IMRRA I SATT B |

(2) ST, IMRT | Todl BT & |

(3) i BT TAHTD MR A HH B |

(4) P BT KUMTHS SIS fa9d IMRRT A HH 2|

10



Ans. (1)

Sol. E -0.76 V

o =
Zn*?/Zn

E =-0.44V

*Fe"2/Fe
Zn has higher negative SRP (Standard reduction potential) so it work as anode and protect iron to

make iron as cathode.

25, The suspension of slaked lime in water is known as
(1) Aqueous solution of slaked lime (2) Limewater
(3) Quicklime (4) Milk of lime
I A B U H fycies wEerdr g
(1) I3 1 &1 ST e (2) T BT U
(3) STTgeM T (4) gfemm 7
Ans. (4)
Sol.  Suspension of slaked lime is called milk of lime.
26. The hybridizations of atomic orbitals of nitrogen in NO; ,NO; and NH, respectively are
(1) sp?, sp and sp° (2) sp, sp® and sp®
(3) sp?, sp® and sp (4) sp, sp® and sp°
NO; ,NO; 3R NH; # AEgH & WRAMTS HeId] & AHYT &, HA:
(1) sp, sp iR sp’ (2) sp, sp’ iR sp
(3) sp?, sp’ &R sp (4) sp, sp” 3R sp°
Ans. (4)
H
0 L
® AN
Sol. O=N=0 /N—>O H/l\H
sp O ) H
sp 5
sp

11



27. Which of the following fluoro-compounds is most likely to behave as a Lewis base ?

1 # ¥ BT TSR As Faifs ©U A 39 &R & X8 FIER HRAT &

(1) SiFy4 (2) BF;
(3) PFs (4) CF4
Ans. (3)
Sol. Lewis base — /.p donar

. [
PFs /N
FFF

28. Which of the following pairs of ions is isoelectronic and isostructural ?
1 & 9§ Ml B BT T FHASATCI S T4 AHALAAHD & ?
(1) ClO;,S03%" (2) CO3~,NO;
(3) ClO;,CO%" (4) SO¥,CO3%"

Ans. (2)

Sol.  iso electronic — same valence electron.

Iso structural — same structure

Cl S 7 Both pyramidal but - valence
O//“ \O_ _O/“\ - | electron are not same
O O .

C N. ] Both trigonal planar and
‘O/ \O‘ ‘O/ \O isoelectronic

29. In context with beryllium, which one of the following statements is incorrect ?
(1) Its hydride is electron-deficient and polymeric.
(2) Itis rendered passive by nitric acid
(3) It forms Be,C
(4) Its salts rarely hydrolyze.
IRferm & A # 71 deFl § | dF—41 Torad 287

(1) SAFT BSTSS S —gd Td 95D B | (2) 39®T ATSfe® a1 gRT FAfSp 9=1 faam Siram 2
(3) T8 Be,C 94T ® | (4) $D AGU AT H STA—IvEfRd B ¥ |

Ans. (2)

12



Sol.

30.

Ans.

Sol.

31.

Ans.

Sol.

32.

Ans.

B.Hs boron hydride, it is electron deficient and dimer of BH;.

A/, Cr are having passive nature with HNO; but Be dissolve in conc. HNO;

Hot concentrated sulphuric acid is a moderately strong oxidizing agent. Which of the following reactions
does not show oxidizing behaviour ?

T A GdIRP 3 Uh AeH Uad AiIeRS 2 | 91 § & da—d1 Affhan sifafiaxvr @R 78
gerielt & 7

(1) CaF;, + H,SO, —— CaSO0, + 2HF (2) Cu + 2H,SO, —— CuSO,4 + SO, + 2H,0

(3) 2S + 2H,SO4 —— 2850, + 2H,0 (4) C+ 2H,S0O4 —— CO, + 280, + 2H,0

(1)

1st reaction is not a redox reaction as the oxidation number of elements remains unchanged.

Which of the following pairs of d-orbitals will have electron density along the axis ?

=1 3§ 9 d-pedl & {59 g™ H sl g9 el & Agfee § ?

(1) dyy» Aoz (2) d., dy, (3) dy,, dy, (4) dpz, dpz_e
(4)
y
X
ds dxz—y2

The correct geometry and hybridization for XeF, are -

(1) square planar, sp>d® (2) Octahydral, sp°d?

(3) trigonal bipyramidal, sp°d (4) planar triangle, spd®
XeF, & foru w8 safafy vd aE) dadvor ® —

(1) 7 FHdNT |, sp°d? (2) IrcBad, spid’

(3) PPrepmia R, spid (4) TadeT fBrpror, spid®

()

13



Sol. e
F\V F Geometry— electron pair arrangement

F O F  space— atomic arrangement

Geometry—> octahedral hybridization — sp°d®

33. Among the following, which one is a wrong statement?
(1) I3 has bent geometry. (2) PHs and BiCls do not exist.
(3) pr-dn bonds are present in SO, (4) SeF4 and CH,4 have same shape.
o # ¥ DI BUF Tod 272
(1) 15 & Sanfafy dfed 2 | (2) PH5 3R BiCls &1 aifRded =&l ® 1
(3) SO, § pr-dr 3MEET BT 2 | (4) SeF, 3R CH, &1 3MHR FHM 2 |
Ans. (4)
+ e
T S s/ C
SN AN OSE
r 10 © 1 W, IL\H
Sp® One pn-prn F
Sol. One pr-dn See saw Tetrahedral

Not same shape

34. The correct increasing order of trans-effect of the following species is
1 wrels & oy gia—uIa &1 ggdr gon |8 %H § —
(1) CN™ > Br > CgHs > NHj;3 (2) NH3> CN™> Br> CgHs~
(3) CN™> CgHs > Br™> NHj,3 (4) Br > CN™> NH3> CgHs~
Ans. (3)
Sol. Trans effect : The intensity of trans effect depend on increase in rate of substitution of the trans ligand.

F"<NH3;<ClI"<Br <Ph” <CH; <CN"

14



35. Which one of the following statements related to lanthanons is incorrect ?
(1) Ce (+4) solutions are widely used as oxidizing agent in volumetric analysis.
(2) Europium shows +2 oxidation state.
(3) The basicity decreases as the ionic radius decreases from Pr to Lu
(4) All the lanthanous are much more reactive than aluminium
=1 Bl § A BT A9HE B deH H ToAd § ?
(1) 3maa fIgeyor # SfiRiieR®s @& WU 9 Ce (+4) fIea=i &1 gg< wu # IUA fHan o g |
(2) IR +2 SffRABROT 3raven goiar 2 |
(3) Pr¥ Lu &% 3mafe 3501 @& ges & A1 dR&dl gl § |
(4) T o, Vegfafaa @ smen srafdw fhareia & |

Ans. (3)
Sol. Ce™is strong oxidising agent and easily convert into ce®
Eu*? exist and behave as reducing agent lanthanons are much more reactive than aluminum.

Lanthanoids are basic in nature and their acidity is three.

36. Jahn-Teller effect is not observed in high spin complexes of
1 & 9 fFas Iza a1 Gl § AF-ToR U9T g T8 77
(1) d’ (2)d’ (3) d° (4)d*
Ans. (3)
Sol.  Jahn teller effect : This is geometric distortion occur in unsymmetrical octahedral complexes for

example high spin complexes of (high spin)

d*l 1 dl1 (1 11 I 1] 1
T11]1 [ARAR (AR AR (AR
unsymmetrical unsymmetrical Symmetrical unsymmetrical
37. Which of the following can be used as the halide component for Freidel —Crafts reaction?
(1) Isopropyl chloride (2) Chlorobenzene
(3) Bromobenzene (4) Chloroethene
=1 § 9 fou hea—wied rfafhar #§ 29Tse 9cd & w9 § START H§ ol Sl 9l 87
(1) AT FARTSS (2) FARTE I
OELESE (4) FARIGA
Ans. (1)

15



Sol.

38.

Ans.

Sol.

39.

cticros, (Do (O

Not suitable for friedal-craft Reaction in Benzene. Isopropyl chirodie is suitable.

CH;
CH3—CH—CI + @ AICly

Sy
In which of the following molecules, all atoms are coplanar ?

= & 9 5 o) #§ |t wReT] wEaey 27

CH&\ /CN
(3) (4) /C=C\
CN

CHj

Biphenyl

All carbon atom is sp2 hybridised and its geometry is trigonal planar.

Which one of the following structures represent nylon 6,6 polymer ?

71 3§ 9§ S TREA1 ASA 6,6 IgAD DI YSRIA BT © ?
ﬁ H H
2 CH,)e—NH
1) /C\C/C\ N Gl @)\~ \H/ \H/

C

Ho n NH,  CHy /b

C
H H H H
(3) -~ \Cf/ \?/ (4) e \Cf/ \?
NH2  NH, /66 NH, CI /g

16



Ans.

Sol.

40.

Ans.

Sol.

(1)
Nylon-66 — adipic acid + Hexamethylenediamine
HOOC—(CH;),—COOH+H,N—(CH,)s—NH,

n

<—C—(CH2—CH2)—|C—NH—(CHZ)G—NH—>
2

In pyrrole
4 3
5 / \ 2
N
| 1
H
the electron density is maximum on
URRIE
4 3
5 / \ 2
N
| 1
H
H goide{ T AfdhaA B
(1)2and 5 (2) 2 and 3 (3) 3 and 4
(1) 23R 5w (2) 23R 3 W (3) 38R 4 W

T—

4/ \3 46/\ 3 4 3
— [ W=/
)= =L
|

)

Electron density is maximum on-2,4th carbon.

17

(4) 2 and 4
(4) 23R4 W



4. Which of the following compounds shall not produce propene by reaction with HBr followed by
elimination or direct only elimination reaction ?

/1 4 9 d=—1 A% HBr | f3ha1 e don 915 § fAeuq sifdfhar a1 Peh daa faao= sifafpar 9

ardE e <d ® ?
He H,G—CH He
(1) HsC—C—CH:Br (2) 2 </ 2 (3) HsC—C—CH:OH  (4) H,C=C=0
H,
Ans. (4)
elimination

Sol. (i) CHs—CHp—CH,—Br — > CHy~CH=CH,

elimination
(ii) —> CH3—CH=CH,

elimination

HBr
("I) CHs-CH,-CH,~OH —> CH3;-CH,—CH,—Br — > CH3;-CH=CH,

HBr
(iv) CH,=C=0 —> No reaction.

42, Which one of the following nitro-compounds does not react with nitrous acid
o & @ P Arser Afie, AEed v 9 fhar & BRar © ?
CH3
H
) HsC (2) HiC__C’
YH\NO T ¢""\No,
H>
Ha
H3C C H3C
ShSNo; (4) H3C—C—N02
H.C” HaC”
Ans. (4)
Sol. 1° nitro compound, 2° nitrocompound react with HNO, acid but 3° nitro compound does not react with
nitrous acid
CH3 CH3
. I HNO-
(i) CHs—ﬁ—CH—NOZ e CH3—C C NO;
O 1°nitro o N 0

(i) CHy—CH,—CH,—NO, -HO=N=0 o CHy-CH~G-NO,
1° nitro N—OH

18



(ii) CHy~CH-CH,-NO, M;CHs—?H—%—No2
CH; 1°nitro CH; N—OH

_ HNO _
3° nitro — > No reaction

43. the central dogma of molecular genetics states that the genetic information flows from
3Mfoqes TRl BT Ha1g g $edl & b srgdRie a1 o1 yarE el 8
(1) DNA —» RNA — Carbohydrates (2) Amino acids — Proteins — DNA
(3) DNA — Carbohydrates — Proteins (4) DNA — RNA — Proteins
(1) DNA — RNA — FTafggse (2) THHT 3t — W — DNA
(3) DNA — @rafegse — WM (4) DNA - RNA - WIiéI=

Ans. (4)

Sol. DNA — RNA — Protein

44, The correct corresponding order of names of four aldoses with configuration given below
CHO CHO CHO CHO
H——OH HO——H  HO——H H——OH
H——OH H——OH HO——H  HO——H
CH,OH CH,OH CH,OH CH,OH

respectively, is

(1) D-erythrose, D-threose, L-erythrose, L-threose
(2) L-erythrose, L-threose, L-erythrose, D-threose
(3) D-threose, D-erythrose, L-threose, L-erythrose
(4) L-erythrose, L-threose, D-erythrose, D-threose

faaraas Y N IR Vee™

CHO CHO CHO CHO
H——OH HO——H  HO——H H——OH
OH H OH HO H  HO H
CH,0H CH,0H CH,OH CH,OH

@ A D T8 AT HH 8, HA

(1) D-uRefr, D-f¥ren, L-uReid, L-frsm
(2) L-uReM, L- fren<, L-uRef™, D- fren<a
(3) D- frei=, D-uRe™, L- 8™, L-uRemq
(4) L-uRei, L-fren<, D-uRen™, D- 13
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Ans.

Sol.

45,

Ans.

Sol.

(1)

CHO CHO CHO CHO
H——OH (D) HO———H (1) (LHO—7F—H H————0H (D)
H—-———OH (D) H—1—OH (D) (L)HO—T—H HO———H (L)

CH,OH CH,OH CH,OH CH,OH

D-erythrose D-threose L-erythose L-threose

In the given reaction

@‘FO%P

the product P is

SRCIRIGIED
OO
¥ IUEP R

N

a%

)€

¢

(4)

This is a Freidal — Craft reaction.
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46.

Ans.

Sol.

47.

Ans.

Sol.

48.

Ans.

Sol.

PART B — BIOLOGY)|

A foreign DNA and plasmid cut by the same restriction endonuclease can be joined to form a
recombinant plasmid using

(1) ligase (2) EcoRI

(3) Taq polymerase (4) polymerase Il

e g Ueed USIgfaatsl ¥ P T U A DNA 3R @ifoAs &1 gaaiTe @ifods a4 & fofg
frd®dT SYIRT BB 32 SISl Sff Hobal & 7

(1) @rgrSt (2) EcoRI

(3) 2% dicimR™ (4) dieirRs Il

(1)

Ligase are the enzymes used to join substrates. Here in case of DNA T, DNA ligase is used.
STEAST U UoTgRd &, Sl JIURRI ®1 ires & forg ygad fad o € | a8t DNA & forg T, DNA g
g fmar e R |

Which of the following is not a component of downstream processing?

(1) Expression (2) Separation
(3) Purification (4) Preservation
ffefad # & I SgyaTE WhHvT BT U fqId T8l © 7
UEERIES (2) gerEHROl

(3) glga (4) TfR=eroT

(1)
Expression of recombinant DNA is parts of upstream processing.

AT SIGAY $1 AR, SIIHaATE HSHHT BT WM & |

Which of the following restriction enzymes produces blunt ends?

(1) Hind 1l (2) Sal |
(3) Eco RV (4) Xho |
frfafed § 9§ s ulides dorew §fed RR o= &t & ?
(1) Hind 1l (2) Sal |
(3) EcoRV (4) Xho |

(3)

Eco RV has restriction sequence —
Eco RV =1 ufi@erd arsa <adn g—
5 — GAT ATC -3

3'-CTA TAG -5
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49,

Ans.

50.

Ans.

51.

Ans.

52.

Ans.

Which kind of therapy was given in 1990 to a four-year-old girl with adenosine deaminase (ADA)
deficiency?

(1) Radiation therapy (2) Gene therapy

(3) Chemotherapy (4) Immunotherapy

¥ 1990 # TR SNAAW (TELT) @ & ¥ NIRRT ar ad & aiferar & fF=fafaa 5 @ =i

fafeear < =it ?

(1) fafe=or fafeer (2) St fafdren
(3) v fafdedn (4) wforen ferfdean
(2)

How many hot spots of biodiversity in the world have been identified till date by Norman Myers?

(1) 43 (2) 17
(3) 25 (4) 34
A A g1 99 d% fagg # feaw S fafawdr ol gfc Wie wgam W § ?
(1) 43 (2) 17
(3) 25 (4) 34

(4)

The primary producers of the deep-sea hydrothermal vent ecosystem are

(1) coral reefs (2) green algae

(3) chemosynthetic bacteria (4) blue-green-algae
TR TG b SN I uIRdT # wfie Swes dF 8 ?

(1) yarar fafy (2) ERa ara

(3) TETT—HTATOT SIaT9] (4) ra—eRa dara
(3)

Which of the following is correct for r-selected species?
(1) Small number of progeny with large size

(2) Large number of progeny with small size

(3) Large number of progeny with large size

(4) Small number of progeny with small size

ragfaa Sfeal & R # frafalad § & o we g 0
(1) $H =T H &S (MY qTell Fafa

(2) 991 =T H BIC AT dTell Fafd

(3) 91 AT H 9 M qTel Fafa

(4) BH T H BIC ATHATT Tl Hafa

(2)
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53. If +' sign is assigned to beneficial interaction, - sign to detrimental and '0' sign to neutral interaction,
then the population interaction represented by '+' "' refers to
(1) parasitism (2) mutualism
(3) amensalism (4) commensalism

afg '+ fEa & amerlt weER i @ fou - fEa @ ghers & fog iR 0 e @ Serie
wRERfEA @I forg & sirar g, @ '+ - g qRia wefe weRfhar e wefid wval § °?

(1) wRfifear (2) FEIHIRT
(3) ARSI TR (4) FEfTen
Ans. (1)
Sol. Parasitism + , —

Mutualism + , +
Amensalism 0, —
Commensalism +, 0
Roffaar +, —
FEIYRIRAT + , +
ARSI TRoNfadr 0, —
ﬂ—s'ﬂq‘r%ﬁr +,0

54. Which of the following is correctly matched?
(1) Stratification-Population
(2) Aerenchyma-Opuntia
(3) Age pyramid-Biome
(4) Parthenium hysterophorus-Threat to biodiversity
ffafed § @ s 98 gafed § ?
(1) TRU—Hfte
(2) argaDH— 79T
(3) amg fRfAs—<fam

(4) grefffr fevcvipive—sia fafaaar & forg dae
Ans. (4)
Sol. (1) Stratification :- Structural component of ecosystem
(2) Aerenchyma :- Feature of hydrophytes
(3) Age pyramid :- Food chain
(4) Parthenium hysterophorus :- Exotic species do not that allow the growth of other plants near it.
(1) TROT :- TIRAT & ARAAHB TSH
(2) Aerenchyma :- Feature of hydrophytes
(3) Age pyramid :- Food chain
(4) Parthenium hysterophorus :- Exotic species donot that allow the growth of other plants near it.
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55.

Sol.

56.

Ans.

Sol.

57.

Ans.

Sol.

Red List contains data or information on

(1) marine vertebrates only

(2) all economically important plants

(3) plants whose products are in international trade
(4) threatened species

o gA # fpd IR 7 e 1 AT Bl 7 ?
(1) DI AT HUwSD! UTof

(2) afdfes wU | Hewyel |l grey

(3) 3 Uty e ST fARISER <R # 8

(4) FPHe— Sifrt

Red list of red data bood IUCN (New name WCU) involve threatened species of plants & animals

Which one of the following is wrong for fungi?

(1) They are both unicellular and multicellular.

(2) They are eukaryotic.

(3) All fungi possess a purely cellulosic cell wall.

(4) They are heterotrophic

FHadpi & fog Fefafad & 4 = Taa g ?

(1) A THERHIRET AR FFHIRGT S UHR & B 2 |
(2) 3 THD=H B |

(3) 0 Fadl # Yg AgAr aren difkrw AT Bkl B
(4) 3 QA g 2|

(3)

In fungi, cell wall is usually composed of Chitin. Cellulosic cell wall is found in oomycetes of
phycomycetes in fungi.

Methanogens belong to

(1) Slime moulds (2) Eubacteria

(3) Archaebacteria (4) Dinoflagellates
Ao frad wwfda 81 8 ?

(1) 3qUD FH (2) goftaryg

(3) amersitar] (4) STEAIFRISTIC

()

Biogas producing, obligate anaerobe, methanogens are type of Archaebacteria.
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58.

Ans.

Sol.

59.

Ans.

60.

Ans.

Sol.

Select the wrong statement.

(1) Diatoms are microscopic and float passively in water.

(2) The walls of diatoms are easily destructible.

(3) 'Diatomaceous earth' is formed by the cell walls of diatoms.
(4) Diatoms are chief producers in the oceans.

e HA G |

(1) ScH geeeiia B 8 iR oia # feae o=d 2 |

(2) sreq @1 fARkw! s ¥ e Bl 2 |

(3) SraeHr gRieT @1 i SreHr & FIRkE-—fARE @ 8T 2 |
(4) HENTRI H ST¥CH YW SRS E |

(2)

The wall of diatoms contain cellulose & Silica. It is called frustule. It is non-degrodable. After death it is
deposited at the bottom in water & form diatomous earth.

The label of a herbarium sheet does not carry information on

(1) height of the plant (2) date of collection
(3) name of collector (4) local names
qeUTed TS & AW # AEfaRad § | Hreell o sifea wEt 8l ?
(1) 9 3 S (2) §UB B IR
(3) AwEHal 1 A (4) R 9

(1)

Conifers are adapted to tolerate extreme environmental conditions because of

(1) presence of vessels

(2) broad hardy leaves

(3) superficial stomata

(4) thick cuticle

YRR UISY GATEROT B ARH SR BT Fed PR & foIQ Saferd 8 8, Wb 74
(1) arfedrart & SuRRefy erdft 2

(2) A BOR ufrdt B ?

(3) ¥y |8 W B

(4) A SU@ET B ®

4)

Presence of thick cuticle, presence of sunken stomata and needle like leaves are xerophytic
adaptations of conifers for tolerating extreme environmental conditions.
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61. Which one of the following statements is wrong?
(1) Laminaria and Sargassum are used as food.
(2) Algae increase the level of dissolved oxygen in the immediate environment.
(3) Algin is obtained from red algae, and carrageenan from brown algae.
(4) Agar-agar is obtained from Gelidium. and Gracilaria.

forforRag & 9 PN o4 A ® 7

(1) AfFARFr R il @rer & wU # Ugad 6 9 2 |

(2) darct 3w wfTdhe yafaRer # gfem ifrfive & WX #1 ggrh ¥ |
(3) VfesT @t Faret A qAn DA R daredl F U frar S g
(4) VTR—UTR, f7effea 3R AReRIr I urd fbar rer R

Ans. (3)
Sol.  Algin is obtained from Laminaria & Fucus —Brown algae while Carrageenan from chondrus crispes —
Red alage
62. The term 'polyadelphous' is related to
(1) calyx (2) gynoecium
(3) androecium (4) corolla
‘TEEHl U fhad d=ed © ?
(1) SISy (2) ST
(3) g (4) Teget
Ans. (3)
Sol. If filaments of Androecium are joined to form more than two groups but their Anthers separate, it is

called polyadelphous Eg :- Citrus.

63. How many plants among Indigofera, Sesbania, Salvia, Allium, Aloe, mustard, groundnut, radish, gram
and turnip have stamens with different lengths in their flowers?
(1) Six (2) Three
(3) Four (4) Five

SRV, Gvefar dfoqgr viorgm e, WRl, well, e, o AR worom # / feaw Dt & gwi A
JHaRl &) TS - gl ' 7

(1) ©: (2) =
(3) IR (4) of=
Ans. (3)
Sol. Salvia, Mustard, Radish and turnip have stamens with different lengths in their flowers
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64. Radial symmetry is found in the flowers of

(1) Cassia (2) Brassica
(3) Trifolium (4) Pisum
R wAfAfY freas gt # ol Wi 2 ?
(1) @Rrr (2) 3Ry
(3) FTEIferar (4) TrgeT
Ans. (2)
Sol. Cassia, Trifolium & Pisum have zygomorphic flowers while Brassica has Actinomorphic flowers (Radial
symmerty)
65. Free-central placentation is found in
(1) Citrus (2) Dianthus
(3) Argemone (4) Brassica
g e dromve=ard fHad urn o g ?
(1) Riger (2) STV
(3) srfofarT (4) 3Ry
Ans. (2)
Sol. Free central placentation is found in Dianthus.

66. Cortex is the region found between
(1) endodermis and vascular bundle
(2) epidermis and stele
(3) pericycle and endodermis
(4) endodermis and pith
aege &3 e = F urn e § ?

(1) eracaan iR Hags dvsd
(2) STErTEn iR T

(3) aR=™T 3R Srvavaan

(4) ST R ool

Ans. (2)
Sol.  Sequence from outside to inside in T.S. of stem is epidermeis, hypodermis, cortex, endodermis, stele
(pericycle + vascular tissues + pirh) hence cortex is present between epidermis & stele.
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67.

Ans.

Sol.

68.

Ans
Sol.

69.

Ans
Sol.

The balloon-shaped structures called tyloses

(1) are linked to the ascent of sap through xylem vessels
(2) originate in the lumen of vessels

(3) characterize the sapwood

(4) are extensions of xylem parenchyma cells into vessels
TEARTA GRS A FHEarh 8, 9

(1) STTge aTfRB1el & EIax ITARIEY T 8l &
(2) TIiRBIRMT B ATBIRET I ST Bl &

(3) T BTS Pl IMAARIT HRAT &

(4) TfR@IN #§ S Jgad HIRTHST & JHR Bl &
(4)

Ballon like parenchymatous ingrowth in vessels called tyloses which inhibits trans portation of water &
minerals in xylem

A non-proteinaceous enzyme is

(1) deoxyribonuclease (2) lysozyme
(3) Ribozyme (4) ligase
forforRag & 9 9T Th IR YIS drel TS 27

(1) fesifRIRTE I =g faegst (2) STgHATSTEH
ONESISIEL] O

&)

Ribozyme is non proteinaceous enzyme as it is 23 rRNA acts as a catalyst during protein synthesis.

Select the mismatch.

(1) Methanogens-Prokaryotes (2) Gas vacuoles-Green bacteria
(3)Large central vacuoles-Animal cells (4) Protists-Eukaryotes

IHa g

(1) fRgISH-TTR B @ (2) i zgenft -8Ra Siar]

(3) TSI I [T - S PIRTBRI (4) Mfee-aimB =D

()

Animal cells donot contain large central vacuole, their vacuole is poorely developed or absent.
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70. Select the wrong statement.
(1) Mycoplasma is a a wall-less microorganism.
(2) Bacterial cell wall is made up of peptidoglycan.cj
(3) Pili and fimbriae are mainly involved in motility of bacterial cells.
(4) Cyanobacteria lack flagellated cells.
TAd AT YRR

(1) BT UH ARk — fea gerona g |
(2) Sfrare] IR ARy TSETesdT B a9 B B |
(3) W& AR TR &I wU A Sham] IR o1 frfieaa & fog e 2|
(4) IRENFERAT F Bt PIRIGRIT BT 3wa BT R |
Ans. (3)

Sol. Motility is performed by flagella only in bacterial cells while fibriae provide attachment to base and pili

forms conjugation tube during conjugation

71. A cell organelle containing hydrolytic enzymes is
(1) mesosome (2) lysosome
(3) microsome (4) ribosome
fod PRSI R # Tt 3rueel ToTgH gar 27
(1) AETHTA (2) TP
(3) geAPTa OREEISIE]
Ans (2)
Sol.  Hydrolylic enzyme containing vesicle is called lysosome.

72. During cell growth, DNA synthesis takes place in

(1) M phase (2) S Phase
(3) G4 phase (4) G, phase
PIRT®T gfg & SR, DNA &7 Geavo] & yraeen 9 gram 27
(1) M graen (2) S yrazen
(3) G4 Urgzen (4) G, grgzen
Ans (2)
Sol. DNA Polymerase enzyme is synthesized in G, phase but activates in 'S' phase hence DNA replication

takes place in 'S' phase in the presence of DNA polymerase.
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73.

Ans
Sol.

74.

Ans
Sol.

75.

Which of the following biomolecules is common to respiration-mediated breakdown
of fats, carbohydrates and proteins?

(1) Acetyl CoA

(2) Glucose-6-phosphate

(3) Fructose 1,6-bisphosphate

(4) Pyruvic acid

fr=foRaa § 9§ SF-91 Si9 377] a9 HEfERse IR UM & au--A1ead ¥od § ¥afTs 87
(1) VAfeat CoA

(2) TIDIE-6-BIEHT

(3) 1w 1,6-fAmRDe

(4) TTSHAP 3T

(1)

Acetyl CoA is common intermediate of fats, carbonydrates & proteins during aerobic respiration.

A few drops of sap were collected by cutting across a plant stem by a suitable method. The sap was
tested chemically. Which one of the following test results indicates that it is phloem sap?

(1) Absence of sugar (2) Acidic

(3) Alkaline (4) Low refractive index

TP IUYF A §RT UIST & T B IRUR HICHR IR I P FB g Vb @ T | 7 $T MRS
weror foman war | fr=iferlRaa & | @9 |1 aRems a8 SRR f5 98 FAgd 9 87

(1) TR B R (2) ereira

(3) R (4) 1 eracT

)

Phloem sap is alkaline due to actively pumping of protons from companion cells to the outer cells.

You are given a tissue with its potential for differentiation in an artificial culture. Which of the following
pairs of hormones would you add to the medium to secure shoots as well as roots?

(1) Gibberellin and abscisic acid

(2) IAA and gibberellin

(3) Auxin and cytokinin
(4)

4) Auxin and abscisic acid
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MU T FHIA Aead § AN @ &7 aTell Th HAS AT 71 B | WRIBT 3R Tl GMT B UTa B
% forg oy wemw # f=folRaa § @ gM & fod g™ @1 famia |
(1) Rrarferm &k Yfsafis
(2) 3g0ToTo 3R TRl
(3) 3ffeRTT 3R wrgeIDrET
(4) o= iR VfsaRis ord
Ans (3)

Sol.  Auxin and cytokinin ratio regulates the growth of root & shoot as low cocentroation of Auxin and

cytokinin promotes shoot growth while higher ratio promotes root growth

76. Phytochrome is a
(1) chromoprotein
(2) flavoprotein
(3) glycoprotein
(4) lipoprotein
IEyauid w7 2 |
(1) HHEYTEA
(2) FATIER
(3) T HIUTEH
(4) SATSUUEA
Ans (1)

Sol.  Phytochromes are chromoproteins

77. Which is essential for the growth of root tip?

(1) Mn (2) Zn (3) Fe (4) Ca

T @ gfg @ forg fFrafafed § & sF-a1 smaegs 2|

(1) Mn (2) Zn (3) Fe (4) Ca
Ans (1)

Sol.  Ca promotes the growth of root tip.
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78.

Ans
Sol.

79.

Ans
Sol.

The process which makes major difference between C3 and C4 plants is
(1) respiration

(2) glycolysis

(3) Calvin cycle

(4) photorespiration

fr=forRaa & 9 98 d=-30 ufdhan 8, St C3 3R C, Uedl & 919 &9 ©U 9 faug a=all 57
(1) v

(2) TeTg PR

(3) dfeas =

(4) THTT TG

4)

Photorospiration differentiat C; plants from C, plants due to having high CO, concentration around
RuBP in bundle sheath cells

Which one of the following statements is not correct?

(1) Water hyacinth, growing in the standing water, drains oxygen from water that leads to the death of
fishes.

(2) Offspring produced by the asexual roduction are called clone.

(3) Microscopic, motile asexual reproductive structures are called zoospores.

(4) In potato, banana and ginger, the plantlets arise from the internodes present in the modified stem.

frfefad & & P11 B TE S 2|
(1) ©® Y oI ¥ ITH g oA SR ofcd & <ffeRior dig et @ oy 9sferan & 9g 81 oIt 2|

(2) 3reiffis YS9 §RT SF Fal & FA H-T Sl B |

(3) gesTeEita, aa <retfie yo Weerl g i) dEer © |

(4) 37T, Tl AR MRS H UGUD, HUART a1 H SURYT Taf ¥ I 81 © |
(4)

Plantlet always arise from nodes of stem or modified stem
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80.

Ans
Sol.

81.

Which one of the following in&generates new genetic combinations leading to variation?
(1) Nucellar polyembryony

(2) Vegetative reproduction

(3) Parthenogenesis

(4)Sexual reproduction

frfafed § 9 dH-a1 R aF 9l T aRs Jare & I HRarl 272
(1) SrevE SRS IgYorA

(2) F1R® ST

(3) &SI

(4) dfvd S

(@)

New genetic combination develops after sexual reproduction due to following reasons

(1) Crossing over during gamete formation

(2) Chance combination of gametic fusion

Match Column-l with Column-ll and select the correct option using the codes given below :

Column-| Column-ll
a. Pistils fused together (i) Gametogenesis
b. Formation of gametes (ii) Pistillate
c. Hyphae of higher Ascomycetes (iii) Syncarpous
d. Unisexual female flower (iv) Dikaryotic
BicA-1 BT BicH-l § Faferd IS don M= A T g F1 990 HR G2 Aded o1 g
PicTH-l PicTH-ll
a. 3o # gs e (i) grAESTTT
b. JH®I BT T (ii) S
c. TR VEDMSNICIS & had ag (i) gaavsd
d. TsfeiT wraT gu (iv) g
Codes:
a b c d
(1) (i) (i) (iv) (i)
2) (iv) (i) () (ii)
3) (ii) (i) (iv) (i)
(4) (i) (ii) (iv) (i)
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82. In majority of angiosperms
(1) a small central cell is present in the embryo sac:
(2) egg has a filiform apparatus
(3) there are numerous antipodal cells
(4) reduction division occurs in the megaspore mother cells
JFfdprer argadion urgui #
(1) 301 DY § TH aY ST DIAST Bl 2 |
(2) 3ve # dgwHY AT BT 2 |
(3) 9ga- A ufrerria HIReR B R |
(4) I favro, TodIeTY] A1 BIRERT § 8T B |

Ans (4)

83. Pollination in water hyacinth and water lily is brought about by the agency of
(1) bats
(2) water

(3) insects or wind

(4) birds
S BRI 3R o e § wEr fwe gR1 B 87
(1) TwmEs
(2) w1
(3) dIT IT Yya+
(4) Te
Ans (3)
84. The ovule of an angiosperm is technically equivalent to
(1) megaspore (2) megasporangium
(3) megasporophyll (4) megaspore mother cell
TSI UTETT BT FISIvS ThAId! wd 3 fhdAD THDbE BT 87
(1) Ty (2) TSR
(3) ety (4) TSI A BT
Ans (2)
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85.

Ans

86.

Ans

87.

Ans

Taylor conducted the experiments to prove semiconservative mode of chromosome replication on
(1) E. coli

(2) Vinca rosea

(3) Vida faba

(4) Drosophila melanogaster

TR 7 f5a o W PrRF afeiaT @ sgase Iy & gl oxe & forg ww & forg win fasn
oqr ?

(1) So ®reirs

(2) fa=pr Afan

(3) faRman o

(4) SHAIfheT AR

(3)

The mechanism that causes a gene to move from one linkage group to another is called
(1) Corossing-over

(2) inversion

(3) duplication

(4) translocation

39 fparfafd &1 f9a RO @ SIF &1 FEadl A8 9 SR 9Edidl §Hg P gl Ol & 991 HEl
ST 8?

(1) Sh=-Rfrg

(2) ufererm =

The equivalent of a structural gene is A true breeding plant is

(1) recon (2) muton (3) cistron (4) operon
faforRad & | I WRAATHS S & FAM B |
(1) g1 (2) S (3) ¥HIR OREISED

()
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88. A true breeding plant is
(1) Always homozygous recessive in its genetic constitution
(2) One that is able to bred on its own
(3) Produced due to cross pollination among unrelated plants
(4) near homozygous and produces offsspiring of its kind
Ans (4)
TP IRAfAD Yo UIey 8 7, ST fh
(1) 39 JATARND TS A FH FHOMA AYFTN B
(2) U 3T U R D

(3) ITE UISUl B 9 R — WA B IO AT T 'Y

(4) T FESITT B 3R AU qRE P WA ST BT B
Ans (4)

89. Which of the following rRNAs acts as structural RNA as well as ribozyme in bacterial
dram] § FEfalad 3 9 S1F-A1 rRNAs SRa9ds RNA SR I1gaT6igd, I @1 ORE B Bl 87
(1) 5-8s rRNA
(2) 5S rRNA
(3) 18 SrRNA

(4) 23S rRNA
Ans (4)

90. Stirred-tank bioreactors have been designed for
(1) ensuring anaerobic conditions in the culture vessel
(2) purification of product
(3) addition of preservatives to the product
(4)ailability of oxygen throughout the process

faeifed <& ST Ruaex fra forg sifdsfeua fd ™ 8°

(1) waei= aferdr # ardg geml & 98 w@w & fog

(2) STrEl & Figaro & fog

(3) Scural # uRRerdl B e & fog

(4) I ufshar & SR RIS @ urgen 991 @ & forg
Ans (4)

36



91. A molecule that can act as a genetic material must fulfill the traits given, except
(1) it should provide the scope for slow changes that are required for evolution
(2) it should be able to express itself in the form of 'Mendelian characters'
(3) it should be able to generate its replica
(4) it should be unstable structurally and chemicpally

el o] 4, Sl gl uarel & wU § B PR qHal g, A9 R W 9 fRive & afaRew, s |l
ey oy B =fed?

(1) 3% e & fay smavas A uRad=l & foy R g1 =y

(2) TH A< FEON & wU H WA BT AT B AT BT AR

(3) 3 3T g ST IRA AT BT ARy

(4) 39 AAAIHAS ©Y W AR IR BU F ReR BT ARy

Ans. (4)
Sol.  Genetic material should be stable (chemically) otherwise its expression will change leading to loss in

several metabolic functions or inconsistency in expression.

92. DNA- dependent RNA polymerase catalyzes transcription on the strand of the DNA which is called the
(1) antistrand (2) template strand

(3) coding strand (4) alpha strand

DNA- 3menRd RNA WiferiRsT DNA @ {5 U I59[d TR STl &1 IR Hal 27

(1) yfeRo® (2) AT ToIH
(3) BreT YD (4) VBT o[ d
Ans. (2)
Sol.  The strand of DNA on which RNA Polymerase binds to perform transcription is called template strand.
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93.

Ans.

94,

Ans.

Interespecific hybridization in the mating of

(1) more closely related individuals within same breed for 4-6 generations
(2) animals within same breed without having common ancestors

(3) two different related species

(4) superior males and females of different breeds

JRTERfSN Hawor # fhea S/ FHE FRET S 87

(1) 4-6 WA} TF TP & T aTel TA AolaId o T aftedl & 9
(2) @ g 9 81 gU AT U & TR B Sl B 4

(3) |1 STT—3re FHfT WS & d=

(4) fAf=1 ==l a1t dEeR )i a1 "Gl @ dig

(3)
Which of the following is correct regarding AIDS causative HIV?

(1) HIV does not escape but attacks the acquired immune response.

(2) HIV is enveloped virus containing one molecule of single-stranded RNA and one molecule of

reverse transcriptase.

(3) HIV is enveloped virus that contains two identical molecules of single-stranded RNA and tow

molecules of reverse transcriptase.
(4) HIV is unenveloped retrovirus.

AIDS & RToFd BRE HIV @ IR # fF=ifeiRad & 9 d=—wa1 98 87
(1) HIV qreR &1 et a1 W Iuifofa uforelt orgfihar w amsmeor o 2 |

(2) HIV T& a1ga arsk¥ 2, Rd Widk Udd I59)@ atel RNA &1 U@ (Y] 3R SohA gyl &l Uh

3] BT B |

(3) HIV & 31gd arsvd &, s Wik Tdhd Ioujd arel RNA @ &1 |HM 9] T2 ShH SIS & al

3] B B |

(4) HIV T&% 3F1qd U¥d areed 2 |
(1)
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Sol.

95.

Ans.

96.

Ans.

HIV attacks helper T cells and not try to hide from them.
HIV \8r1d T SIRTEHIST TR STHAY AT © 91 394 WI DI UM $HT A9 8] AT & |

Among the following edible fishes, which one is a marine fish having rich source of omega-3 fatty

acids?

(1) Mackerel (2) Mystus

(3) Mangur (4) Mrigala

frfaRed @re wefedl § 9 98 S99 T 98l &, I JAH-3 T 3l B I<iH FAid 87
(1) Wbl (2) e

(3) AR (4) formet

(1)

Match Column-I with Column-ll and select the correct option using the codes given below:

Column-I Column-II
a. Citric acid (i) Trichoderma
b. Cyclosporin A (i) Clostridium
C. Statins (iii) Aspergillus
d. Butyric (iv) Monascus
P -1 3R -1l & 9= = SRR Jon = A T g &1 567 IR |8 [FTbaa 31 g
PicTH-| PicTH-II
a. fafe®w ora (i) TTShIeH!
b. ATSFARTIRT A (ii) FARefeaR
C. wfed iy YRR
d. FfeRe s (iv) A
e
a b ¢ d
(1) (i) (v) () (ii)
(2) (i) (i) (ii) (iv)
(3) (i) (i) (iv) (i)
(4) (i) (iv) (i) (iii)
(3)
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97. Biochemical Oxygen Demand (BOD) may not be good index for pollution for water bodies receiving
effluents from
(1) sugar industry
(2) domestic sewage
(3) dairy industry
(4) petroleum industry
fefafea 4 9 fode IEmd & SR IS BF 9l Sd—erl § S e SifaieE d4m
(BOD) Ug¥YT & fofy Y& 38T Jad =&l 87
(1) TTHT T
(2) T arfed A
(3) 5 arfed A«
(4) erferH e
Ans. (4)

Sol. BOD is measure of Oxygen required by microbes to remove biodegradable chemicals

98. The principle of competitive exclusion was stated by
(1) Verhulst and Pearl
(2) C. Darwin
(3) G. F. Gause
(4) MacArthur
et e & W &1 ufured feas faar o

(1) g 3R U
(2) . sifd=
(3) Sft. T®. T
OREEIPN

Ans. (3)

99. Which of the following National Parks is home to the famous musk deer or hangul?
(1) Dachigam National Park, jammu & Kashmir
(2) Keibul Lamjao National Park, Manipur
(3) Bandhavgrah National Park, Madhya Pradesh
(4) Eaglenest Wildlife Sanctuary, Arunachal Pradesh
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e SR g1 rerar € ffaRea Iy SemEr #§ | FEE U ST 27
(1) ST TSR T, T 3R HIAR

(2) PG AT AT I&TH, ATR

(3) SiEaTTE T S, AL UQT

(4) TTAIE TSI TRV, SUTIA T

Ans. (1)

100. A lake which is rich in organic waste may result in
(1) mortality of fish due to lack of oxygen
(2) increased population of aquatic organisms due to minerals
(3) drying of the lake due to algal bloom
(4) increased population of fish due to lots of nutrients

Fafd URTe ¥ w11 fodl sfia § &= 81 |waan 27
(1) RIS B N B HRYT ABfr Al BT TR ST

(2) Wit & BRUT STl Sfidl @ wefe 7 gfg

(3) YATA—THS & BRI A BT G A

(4) a1 dve gt & @R weferdi @ wufe # gfE

Ans. (1)
Sol. Lake with large amount of organic waste will increase BOD of water since microbes will use more

Dissolved Oxygen to degrade organic matter

101.  The highest DDT concentration in aquatic food chain shall occur in

(1) eel (2) phytoplankton
(3) seagull (4) crab
ST @Wre—$edl # Afdwad DDT &) digar faad gri?
(1) g PRIECEEED
(3) THAY T (4) dHST
Ans. (3)
Sol.  Bioamplification of nondegradable chemicals is seen as we move upwards in trophic level and thus in

Sea gull (bird) level of DDT will be maximum.
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102.  Which of the following sets of diseases is caused by bacteria?
(1) Herpes and influenza
(2) Cholera and tetanus
(3) Typhoid and smallpox
(4) Tetanus and mumps
A @1 frfaled § 9 PE—a1 gag Sfarget gR1 HHfa g @
(1) 84T 3R Il
(2) &7 iR feeTa

(3) TTSHIgS AR TS iU

(4) feeT9 iR TTagan
Ans. (2)

103. Match Column-I with Column-II for housefly classification and select the correct option using the codes

given below :
Column-I Column-II
a Family (i) Diptera
b. Order (i) Arthropoda
C Clsass (iii) Muscidae
d. Phylum (iv) Insecta
T Al & JHHR0 & foly Biem-1 IR diew-Il 7§ e SRR den = A W™ g 1 93 = |98
fawen g
PicTH-| PicTH-II
a. el (Biien) (i) feext
b. T (3TR) (ii) emeifarsT
. I (FAT) (iii) AR=TSY
d. Y (BTSe) (iv) SHaT
Codes @
a b C d
(1) (iv) (i) (i) (iii)
(2) (i) (i) (iv) (i)
3) (i) (i) (iv) ()
(4) (iv) (i) (i) (i)
Ans. (2)
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104. Choose the correct statement.
(1) All Pisces have gills covered by an operculum.
(2) All mammals are viviparous.
(3) All cyclostomes do not possess jaws and paired fins.
(4) All reptiles have a three-chambered heart.

JE B A |
(1) |t Aefol § Fv yTee 9 €@ gU BId B |
(2) Tft TER) FoauST® 2 |
(3) ¥ ATgFeReEl § oes qU1 IFAd T T B 2 |
(4) B =gl A d-el gy B B |
Ans. (3)

105.  Study the four statements (A - D) given below and select the two correct ones out of them :

A. Definition of biological species was given by Ernst Mayr.

B. Photoperiod does not affect reproduction in plants.

C. Binomial nomenclature system was given by R. H. Whittaker.

D. In unicellular organisms, reproduction is synonymous with growth.

The two correct statements are

(1)Aand B (2)Band C

(3)CandD (4)Aand D

I & T IR HAT (A - D) BT ez BN IR SH | A W FUAT B gAY ¢

A. Sig Wil @t g oFRE ARR 7 @ oft |
B. TRILIHT BT Tl & T W JHG 81 gl 2 |
C. fgm ugfd 93 oR. Ta. fada) T fQar o
D. ThHIRG Sfial § o= &R gfyg aamed® 8 2|

T & B B |

(1)ARB (2)B3iR C

(3)C8RD (4) AR D
Ans. (4)
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106. In male cockroaches, sperms are stored in which part of the reproductive system?

(1) Vas deferens (2) Seminal vesicles
(3) Mushroom glands (4) Testes
TR foeaee # gam] S Eas @& e 9r # HeiRd w87
(1) YHaE®H (2) geprera
(3) AeTHA TR (4) guor
Ans. (2)

107.  Smooth muscles are
(1) voluntary, spindle-shaped, uninucleate
(2) involuntary, fusiform, non-striated
(3) voluntary, multinucleate, cylindrical
(4) involuntary, cylindrical, striated
fera=i Ueft el 21
(1) fee®, TR, ThBEHY
(2) smifee®, dHey, R
(3) Vfo®, Tga<=d, TATBR
(4) sMfeed, TaTHR, IRaT

Ans. (2)

108.  Oxidative phosphorylation is
(1) formation of ATP energy released from electrons removed during substrate oxidation
(2) formation of ATP by transfer of phosphate group from a substrate to ADP.
(3) oxidation of phosphate group in ATP
(4) addition of phosphate group to ATP
Jfrfsfea wRpIRAT Brar §
(1) PR & SifRAARTT & SR FAde & AT fHd M | ST~ Holl giRT ATP &1 i
(2) T fHagR |d ADP T&% BT I & IR0 §RT ATP &1 fa#for
(3) ATP & ®ivme aif &1 sifRfidHRor
(4) Biebe 97 w1 ATP H S8 I
Ans. (1)

44



Sol.

109.

Ans.

Sol.

110.

Oxidative phosphorylation occurs when NADH™ + H* or FADH, are oxidized and their electron enters in

ETC creating proton gradient which finally produce ATP in Fo-F4 particle.

Which of the following is the least likely to be involved in stabilizing the three-dimensional folding of

most proteins?

(1) Ester bonds (2) Hydrogen bonds

(3) Electrostatic interaction (4) Hydrophobic interaction

e W & Ffada aom @1 Rer w@m # ffofea § 9 fae 9ga &0 Gvae 27
(1) TR 3mEy (2) TSI 2TEe

(3) ReRrdea yrRwR® aifwfdan (4) STerfes aRER® srfafsrar

(1)
Ester bonds are formed in nucleic acids and lipids, but not proteins.

R gy, faadd vl g fofigw # g9 &, MdE § 98 |

Which of the following describes the given graph correctly?

Potential |sypstrate

Energy

Product

Reaction ——>

1) Exothermic reaction with energy A in absence of enzyme and B in presence of enzyme
2

(1)

(2) Endothermic reaction with energy A in presence of enzyme and B in absence of enzyme
(3) Exothermic reaction with energy A in presence of enzyme and B in absence of enzyme
(4)

4) Endothermic reaction with energy A in absence of enzyme and B in presence of enzyme.
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f=ffRaa & 3 9—a1 Y Tm% &1 &) IuiF HRar 27

HAfha —
(1) St A D |1 USTSH B AUy # iR B & A1 Goligd &1 SURIY # ararss arfafehan
(2) S5t A D A1 Tollgd &1 SURITY # iR B USTsH &I rguiRerid # sfavesi arfafhan
(3) ST AT A1 Yulgd @ IuRART 7 3R B USiigd &1 argulRerfd § qraresi arfwfshan
(4) S AD A1 UATSA B JGURART 7 3R B & 12T Yolisd @l SuRART 7 iaRes sifafshar
Ans. (3)

111. When cell has stalled DNA replication fork, which checkpoint should be predominantly activated?
(1) Both Go/M and M
(2) Gy/S
(3) Go/M
(4)M
S PIRBT § DNA siiefia fgemre wa o 8, d9 fea Sife—fRg &1 g9 w9 @ |fbRa =
ElIE
(1) Go/M 3R M <1+t

(2) Gy/S

(3) Go/M

(4)M
Ans. (3)

Sol.  G,/M check point ensures that DNA Replication is complete and no error is left.
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112.

Match the stages of meiosis in Column-I to their characteristic features in Column-ll and select the
correct option using the codes given below :

Codes:

Column- Column-ll

a. Pachytene (i) Pairing of homologous chromosomes

b. Metaphase | (i) Terminalization of chiasmata -

c. Diakinesis (i) Grossing-over takes place

d. Zygotenev (iV) Chromosomes align at equatorial plate
a b c d

(1) (iv) (i) (i) (i)

(2) (i) (v) (i) (i)

3) (i) (iv) (i) (iii)

4) (ii) (iv) (i) ()

Bied-l § & T RGN AeH o A= srawensll &1 o -l # A ™ 39 faftre daol & a1
e IR o T A W g &1 AW wR GE A B g

Column-l Column-ll

a. YorE (i) TS TOREAT BT T

b. HTTHS | (WeaTa<er-l) (ii) PTIVSHET BT FHAIA

C. SHTHISARN (iii) Sh= fafs a2

d. SgmeE (iV) TorgE Aemaddt ued) R gaferd & W ?
Codes:

a b c d

(1) (iv) (i) (i) (i)

) @iy (v) (i) (i)

3) (i) (iv) (i) (iii)

(4) (ii) (iv) (i) ()
Ans. (2)
113. Which hormones do stimulate the production of pancreatic juice and bicarbonate?

(1) Insulin and glucagon

(2) Angiotensin and epinephrine
(3) Gastrin and insulin
(4)

4) Cholecystokinin and secretin
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DI W B T W 3R dISHEE & SATGT Pl ST PR & ?
(1) SGfert iR 7ot

(2) IR SR TiHfe
(3) Mgt o g fer
(4) PTG AR Amicd
Ans. (4)
Sol. Pancreatic juice rich in enzymes is secreted under influence of cholecystokinin, while pancreatic juice

rich in bicarbonates is secreted under influence of secretin.

TSATEAT ¥ TgR FREN ¥4, BIfReIag= & 99d ¥ Hfdd f6ar Sar 8, Safd asdEi-cd 3 UgR
sreert <9 Rafhds & uvra # wnfaa faan i 2

114.  The partial pressure of oxygen in the alveoli of the lungs is
(1) less than that of carbon dioxide
(2) equal to that in the blood
(3) more than that in the blood
(4) less than that in the blood
Bhsl B HABRT # SifRie @1 3ifle g9 el §
(1) w17 STRFAEE B IS I9 F FH
(2) SRR ¥ iffoH 31 ARE @ & w/WaR
(3) BeR # ffe=for @t NiRe @ | 1f®s
(4) SRR 7 ffefo @t e g@ | &F

Ans. (3)
Sol. pO. in Alveoli is 104, while in oxygenated blood, it is 95.
Hfawrsit # pO,, 104 BT B, Safd Sffexiaifa vad 3 I8 95 81T ¢ |

115. Choose the correct statement.
(1) Receptors do not produce graded potentials.
(2) Nociceptors respond to changes in pressure.
(3) Meissner's corpuscles are thermoreceptors.
(4) Photoreceptors in the human eye are depolarized during darkness and become hyperpolarized in
response to the light stimulus.
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|8 U

(1) & B fava ST T8 B B

(2) MRRITER @ # uRad+l & ufd ergfesan aa 2|

(3) ™R HRTHR arImEl B B

(4) 7 = H THREE IR H AgRd 8 9 ® o yeTe & SSEE @1 ergfhar #§ arfagfad g B

Ans. (4)
Sol. Photoreceptors in the human eye are depolarized during darkness and become hyperpolarized in

response to the light stimulus.

116. Graves' disease is caused due to
(1) hypersecretion of adrenal gland
(2) hyposecretion of thyroid gland
(3) hypersecretion of thyroid gland
(4) hyposecretion of adrenal gland
U7 T BT HROT Bl &
(1) Ve Ufd @1 rfaeraon
(2) UTERISS TR BT reTRFaT
(3) arRigs Ul o1 srfareaun
(4) TS U BT ERFUT

Ans. (3)

Sol.  Graves' disease is caused due to hypersecretion of thyroid gland

117.  Name the ion responsible for unmasking of active sites for myosin for cross-bridge activity during

muscle contraction.

(1) Potassium (2) Calcium
(3) Magnesium (4) Sodium
el Hgad & IR B9 51 & forg A & Afhy wIel B SOR R 6 fy SRS SR
BT AW AT |
(1) dreferr (2) Bfrrm
(3) iR (4) T
Ans. (2)
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Sol.

118.

Ans.

Sol.

119.

Ans.

Calcium ion is responsible for unmasking of active sites for myosin for cross-bridge activity during

muscle contraction

Name the blood cells, whose reduction in number can cause clotting disorder, leading to excessive loss

of blood from the body.

(1

) Thrombocytes
(2) Erythrocytes
)

)

(3) Leucocytes
(4) Neutrophils
I wfeR PIRGRT & A9 Ia13d, NEd! 91 § B 819 R Bk UFhT gihar § Teds 8l Ahdl ©,

AR P R IR A B BR 98 FHhl 2 |
(1) fdamy (rraree)

(2) XET] (TRefTTSE)

(3) TIA1Y (cgPraTET)

(4) SHIRST (gifthe)

(1)

Thrombocytes

Name a peptide hormone which acts mainly on hepatocytes, adipocytes and enhances cellular glucose
uptake and

utilization.

(1) Gastrin
(2) Insulin
(3) Glucagon
(4) Secretin

I UUCTSS BN BT M qasd Sl YIHa: IHAvs (FUrcrarge)) AR Jamei (Tfsurgel) = u4E
STAAT ¥ AT BIRMGT §RT BN S ALY T S STAT BT gedT T 2 |

(1) Mg

(2) sgferd

(3) T

(4) Imfed

(2)
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Sol. Insulin is a peptide hormone which acts mainly on hepatocytes, adipocytes and enhances cellular

glucose uptake and utilization.

120. Osteoporosis, an age related disease of skeletal system , may occur due to
(1) accumulation of uric acid leading to inflammation of joints
(2) immune disorder affecting neuromuscular junction leading to fatigue
(3) high concentration of Ca™ and Na*
(4) decreased level of estrogen

JRRIARAT, T FhIdl FT TH Y- A B, s HRUT 81 Fahar 2 ?

(1) IR® 3 BT THAHRVI, D HRUT SIS ol oI 2 |

(2) uftren—fawra, St R Sem W gve Stadr 8, ke dReT o@ T Bl B
(3) Ca™ 3R Na" @ =g drgar

(4) TEIOH & WR § HH

Ans. (4)
Sol.  Osteoporosis, an age related disease of skeletal system , may occur due to decreased level of
estrogen

121.  Serum differs from blood in
(1) lacking antibodies
(2) lacking globulins
(3) lacking albumins
(4) lacking clotting factors

WY SR 9 &7 81 8, R®ifS

(1) su¥ wfafivs ==& g

(2) S Teregfer & B

(3) S VegfAT &1 B

(4) S99 ¥hed PRP Bl B
Ans. (4)

Sol. Blood Plasma-—clotting factors =Serum
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122. Lungs do not collapse between breaths and some air always remains in the lungs which can never be
expelled because
(1) pressure in the lungs is higher than the atmospheric pressure
(2) there is a negative pressure in the lungs
(3) there is a negative intrapleural pressure pulling at the lung walls
(4) there is a positive intrapleural pressure

A o & 99 Bhe e T8 O 3R ANE—9gd B9 BHs! # ¥l 9+ W&t 8 R qreR e 8
1 FHAT [ R®iD
(1) BB & HIR &I ITq, IGASA Bl I | AfE Bt B |
(2) BBsI B €I FKOMHD 19 B B |
(3) OIS IJAFHA <19 B & 9 BHel @l AR & 6 g 9 ¥ died) w0 B |
(4) gITHS SRR &9 B 2 |
Ans. (3)

Sol.  Lungs do not collapse between breaths and some air always remains in the lungs which can never be

expelled because there is a negative intrapleural pressure pulling at the lung walls

123. The posterior pituitary gland is not a 'true' endocrine gland because
(1) it secretes enzymes
(2) it is provided with a duct
(3) it only stores and releases hormones
(4) it is under the regulation of hypothalamus
Teg feged 3fY ‘arafas’ e 7fy 7 el B, Fife
(1) T8 TSIl &1 ST Bl 7
(2) SHDT TH arfedl BRiT §
(3) T8 EHA B Bad HSIRT dxal & AR spRig axelt B 1

(4) T8 ENYHA B AT & refiF B B

Ans. (3)
Sol. The posterior pituitary gland is not a 'true' endocrine gland because it only stores and releases
hormones
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124,

Ans.

Sol.

125.

Ans.

Sol.

126.

The part of nephron involved in active reabsorption of sodium is
(1) descending limb of Henle's loop

(2) distal convoluted tubule

(3) proximal convoluted tubule

(4) Bowman's capsule
(3)
B HT 98 AT, S ARSI & Afhd YA:3/@=N & 1 Il &, B

(1) T UGS BT AR UG
(2) gz Hafera ferat

(3) et Hafera Aferar

(4) A9 HYT

The part of nephron involved in active reabsorption of sodium is proximal convoluted tubule

Which of the following is hormonereleasing IlUD?

(1) Cu7 (2) LNG-20

(3) Multilpad 375 (4) Lippes loop
fr=fafad # @ d9—w1 gMHE—fTHtas 1UD 8T g 2

(1) Cu7 (2) LNG-20
(3) ATArE 375 (4) foros arRTgHS

(2)

LNG-20 is hormone releasing IUD clotting factors

Which of the following is incorrect .regarding vasectomy?
(1) Irreversible sterility

(2) No sperm occurs in seminal fluid

(3) No sperm occurs in epididymis
)

(4) Vasa deferentia is cut and tied

YHaEh—Swad d IR H FEfalad § F S Tad 2 ?
(1) FhACTY eI

() # gepro] T B

(3) Thfsfsf # gy =& &

(4) YHATED BT BICHR dfe feaT S B
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Ans.

Sol.

127.

Ans.

Sol.

128.

Ans.

Sol.

()

No sperm occurs in epididymis

Embryo with more than 16 blastomeres formed due to in vitro fertilization is transferred into
(1) cervix

(2) uterus

(3) fallopian tube

(4) fimbriae

93 fyem grT AT 16 9 e sReES! (@RIHERY) arel Yor &I RIH[aRd &R & Srar 28—
(1) Har |

(2) TferE §

(3) Bt el #

(4) STeR H

)

Embryo with more than 16 blastomeres formed due to in vitro fertilization is transferred into uterus

Which of the following depicts the correct pathway of transport of sperms?
(1) Efferent ductules — Rete testis — Vas deferens — Epididymis
(2) Rete testis —» Efferent ductules — Epididymis — Vas deferens
(3) Rete testis » Epididymis — Efferent ductules — Vas deferens

(4) Rete testis — Vas deferens — Efferent ductules — Epididymis

71§ DIF—|1 YPopeli & IRTET S 9 B e wU A Fa 8 ?
(1) JruardY arfferl — gquor Sferdt — gEpaEs — TSR

(2) guoT SATfeTdT — FuaTE! arfeerl — TSR — wmars

(3) ITT STt — TR — srar) afefer — ywwares

(4) 0T ST — YehaTed —> Qe arfefrert — ghfSfefia

()

The correct pathway of transport of sperms is

Rete testis — Efferent ductules — Epididymis — Vas deferens
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129. Match Column-l with Column-ll and select the correct option using the codes given below :

Column-| Column-ll

a. Mons pubis (i) Embryo formation

b. Antrum (i) Sperm

c. Trophectoderm (iif) Female external genitalia
d. Nebenkern (iv) Graafian follicle

Codes:
a b c d
(1) (i) (iv) (i) (i)
(2) @iy (v) (i) (i)
) @iy (v) () (ii)
4) iy (i) (iv) (i)
B -l AR P -l $ = e FIR/R Ton A= Y W g &1 918 ) |8 [Fevaa o1 g

HictH-1 it -l
a. 9\ gfa| (i) Yo1 I
b. TgeR (ii) Zgsp1]
c. YHacreH (iii)) &1 9T SR
d. Td=h (iv) IT®! geH
Codes:
a b c d

(10 (iv) (i) (i)
(2) (i) (v) (i) (i)
@) i) (v) () (ii)
@ (i) () (iv) (i)

Sol. Column-l Column-ll
a. Mons pubis —Female external genitalia
b. Antrum — Graafian follicle
c. Trophectoderm — Embryo formation
d. Nebenkern — Sperm
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130. Several hormones like hCG, hPL, estrogen. progesterone are produced by
(1) pituitary
(2) ovary

(3) placenta

(4) fallopian tube

Y B, S hCG, hPL, TEISH, WIoRCRi $al S 81 8 ?
(1) foegedr Ui
(2) ST
(3) ST
(4) DAY Teft
Ans. (3)
Sol.  Colour blind man Normal homozygous women
X°Y XX
Genotype of son — XY- normal vision

Son receives Y chromosome from father and X chromosomes from mother

131.  If a colour-blind man marries a woman who is homozygous for normal colour vision, the probability of
their son being colour-blind is
(1)1
(2)0
(3)05
(4)0.75
TH Uity gHY Uah W S A e R 3, 91 9 3 g @ forg wngesh | S9e gF @ quiy

B B AYTaT /T Bl ?

Ans. (2)
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132.  Genetic drift operates in

(1) slow reproductive population

)

(2) small isolated population

(3) large isolated population
)

(4) non-reproductive population
JMYARIE faare (Jrudre) FHaf B 87
(1) A 9 A ST FHfe

(2) B faafa aufe

(3) 9 faafa wHfe

(4) ST |qHfe
Ans. (2)
Sol.  Genetic drift operates in small isolated population
133. In Hardy-Weinberg equation, the frequency of heterozygous individual is represented by
(1) q2 (2) p2
(3) 2pq (4) pq
Bre—argay FHIdRT H fRwgweh afe o ufedr &1 fFeuer fead g & 2
(1) q2 (2) p2
(3) 2pq (4) pq
Ans. (3)
Sol. In Hardy-Weinberg equation, the frequency of heterozygous individual is represented by 2pq

134. The chronological order of human evolution from early to the recent is
(1) Australopithecus — Homo habilis — Ramapithecus — Homo erectus
(2) AustraloPithecus — Ramapithecus — Homo habilis - Homo erectus
(3) Ramapithecus — Australopithecus— Homo habilis - Homo erectus

(4) Ramapiihecus — Homo habilis — Australopithecus— Homo erectus

MMfeATa 4 31fa Ad Tb A4 AP BT BIATIHAD HH 8 °
(1) g afd®Ed — g gfdfed — ImfigaH — 8 sRaed
(2) SR efg®md — Imfgsd - B 2ffe - B Raed

(3) IFRYHH — R AfIIHT - B 2Rfer - B o
(4)IEMIgeE — B 2fifeor - i Afidsd - el RNRaed
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Ans.

Sol.

135.

Ans.

Sol.

(3
The chronological order of human evolution from early to the recent is

Ramapithecus — Australopithecus— Homo habilis — Homo erectus

Which of the following is the correct sequence of events in the origin of life?
I. Formation of protobionts

II. Synthesis of organic monomers

[1l. Synthesis of organic polymers

IV. Formation of DNA-based genetic systems

(I, L v,

) 11, 1, v

3) L 1, 1, v

@),V

frfafed § 9§ o Shaw &) Iy § geRll &1 98 orgH 27

| anfesidt @1 fomfor

. BTES AFFRT BT FLATT

1. BTE® drARI BT AT

IV. DNA-TR 3nenRa omgaRRid a1 &1 fFfor

NRINA
) 11, 111, IV
@)1 L 1V
@1, 1, 1V
(4)

The correct sequence of events in the origin of life is
Synthesis of organic monomers — Synthesis of organic polymers — Formation of protobionts
— Formation of DNA-based genetic systems
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136.

Ans.

Sol.

137.

Ans.

Sol.

138.

Ans.

PART C — PHYSICS

A person can see clearly object only when they lie between 50 cm and 400 cm from his eyes. In order
to increase the maximum distance of distinct vision to infinity, the type and power of the correcting lens,
the person has to use, will be :

(1) conves, +0.15 diopter (2) conves, +2.25 diopter

(3) conves, —0.25 diopter (4) conves, —0.2 diopter

T Ffth U ff § dad 50 cm T 400 cm T8 & i Rerd awqall &1 W @ FHA1 © | G

T B AHTA G BT 3 TP B B oY S9 Ak DI 6w ISR & iR fa ote & Fees o
DI IMaTIHAT B P

(1) 3T, +0.15 SR (2) 3T, +2.25 SR
(3) 3rade, —0.25 SRR (4) 3rade, 0.2 SR
(3)
1 1 1 1 1 1
-_ == = - =
v u f -4m o f
1 1
= f=—4m = power=?=—4=—0.25D

A linear aperture whose width is 0.02 cm is placed immediately in front of a lens of focal length 60 cm.
The aperture is illuminated normally by a parallel beam of wavelength 5 x 107 cm. The distance of the
first dark band of the diffraction pattern from the centre of the screen is :

0.02 cm @SS & UH Y& RS P 60 cm HIHd T & (4l o & HdHe FMH @1 T 8 | §RS B
5x 10° cm TR & THT P GHRR HROYS gRT Taq THRG fHar a1 2| o fagds Ve @
TUH T I8 B U b B o g3 8RN |
(1) 0.15 cm (2) 0.10 cm (3) 0.25 cm (4) 0.20 cm
(1)
Position of I* minima
_MD _ (5x1078)(0.6)
a  0.02x107
y=0.15cm

Electrons of mass m with de-Broglie wavelength A fall on the target in an X-ray tube. The cutoff
wavelength (L) of the emitted X-ray is :

frd) X-foxor Al & T8 W L -5l R T m THAT B Tded ShRIA = | Soaford X-fhvor
B A ((IdH) TR (L) BT HIF &I |

2mci? 2h
N o= A 2) Ay = 3) Ay = — A
(1) ko (2) %o - ()omC 2
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Sol.

139.

Ans.

Sol.

140.

Ans.

Sol.

h2
_Pz_@_ h?

K.E. of electrons = — = ~<£_=
2m

So maximum energy of photon will also be this much.

he _ h? _ 2mca?
— = =
Ao 2mA? h

Photons with energy 5 eV are incident on a cathode C in a photoelectric cell. The maximum energy of
emitted photoelectrons is 2 eV. When photons of energy 6eV are incident on C, no photoelectrons will
reach the anode A, if the stopping potential of A relative to C is :

el gTefdgq 9a & Hefrs (o) C W 5eV Hull & BITH AU 81 & | ScAfoid USRI Serdg i
P AfBIT AT SHoit 2eV 81 6eV ol & BieFE & C W Aufad 8 W Pis W UbI¥e soiag=
VIS (@A) A 9% TE g, e C & Ame A &1 AR fawa 2

(H-3V (2)+3V (3)+4V 4)-1V
(1)

Kmax = hv — ¢

2eV=5eV-¢ = ¢=3eV

So Vg = 3 volt

Veathode — Vanode = 3 VOt

Vanode = Veathode = — 3 VoIt

If an electron in a hydrogen atom jumps from the 3rd orbit to the 2nd orbit, it emits a photon of
wavelength A. When it jumps from the 4th orbit to the 3rd orbit, the corresponding wavelength of the
photon will be :

el BTSgo WA # T4 TS Soiag Jod Hell & g Her § GHAe HRal B, Al A TR B
HIEH IRIT BT 2 | Ak gorag= aged Fem & Tl Fem § GHA B, @) Bied B G aviesd
B |

20 16 9 20
1) —A 2) —A 3) —A 4) —
()13 ()25 ()16 (4) =
4)
1 1 1
—=Re| — - —
A (22 32}
1 1 1
— =Re| — ——
el
dividing A' = ?k Ans.
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141.

Ans.

Sol.

142,

Ans.

Sol.

143.

Ans.

The half-life of a radioactive substance is 30 minutes. The time (in minutes) taken between 40% decay
and 85% decay of the same radioactive substance is :

el Nfearafsra uared o srd—amyg 30 fed 2 | S0 fSaIfsha uatel & 40% &1 & 85% T & Bl ¥
o |Gy (el #) B

(1) 60 (2) 15 (3) 30 (4) 45
(1)

N1 =0.6 NO

N2 =0.15 NO

N, (1)

—2 = [—J so two half life period has passed

N, 2

so time taken = 2t;, = 2 x 30 = 60 minutes Ans.

For CE transistor amplifier, the audio signal voltage across the collector resistance of 2 kQ is 4V. If the
current amplification factor of the transistor is 100 and the base resistance is 1 kQ, then the input signal
voltage is :

fod CE gifSRexr yags # \umed uftRig 2 kQ 2 | 39 RRI & 19 srag dava (3fifsar Riger) dreean 4v
2| Afe gIReR &1 g1 yad® o 100 TA1 eR ufoRk1g 1 kQ &, a1 99 9@ dieedn &1 99 8 |

(1) 15 mV (2) 10 mV (3) 20 mV (4) 30 mV
)
R
Ay = B out
Rin
A\,=100><2k—Q = Ay =200
1kQ
V,
Ay = ( out )AC =200 = (Vin)ac = 4 . 200 mV Ans.
(Vm )AC 200

The given circuit has two ideal diodes connected as shown in the figure below. The current flowing
through the resistance R; will be :

3 e SIS ®1 uRYY H M A oIR@ # ¥R W SgER Sirel W1 § | Ry UkRg & yarfed ORT &1
A B |

20
———WWW
R4 b b,
10V —
R, 230 R;220Q
(1)3.13A (2)2.5A (3)10.0 A (4)1.43 A

(2)
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Sol.

144,

Ans.

Sol.

145.

Ans.

Sol.

The diode D will be be in reverse bias, so it will block the current and diode D will be in forward bias,
so it will pass the current

: 10
i =

= =25A Ans.
2+2

What is the output Y in the following circuit, when all the three inputs A, B, C are first 0 and then 1 ?

T A ™ uRuy § f/ Y @& g, Safd A g A, B, C IR # 0 (3) do1 fiR 1 (T@) & ?

B | P

o Q y——eY
(1)1, 1 (2)0, 1 (3)0,0 4)1,0
(4)

A 1

= =B
og—:D_:))_ B°1 5] o
o5 5 1 C

Planck's constant (h), speed of light in vacuum (c) and Newton's gravitational constant (G) are three
fundamental constants. Which of the following combinations of these has dimension of length?

(1) o @ C?@ 3) C?@ @) \Fg
e wiie ReRi® (h), Fafd # g&m &1 97 (c) d1 e &1 (o ReRiad (G) T Aifers Rerias &

f=feRad § @ fega famr a8 i < oFers @ Bl 87

Gc vhG vhG h
M)\ 7 @ 5 ® 5z @ s
(2)

L = (h)* (c)° (G)°
mOL‘lTO - (m1L2T—1 )9 (L‘IT—‘I )B (m—‘lCST—Z)c

a-c=0, 2a+b+3c=1, —a—-b-2c=0
solvingb=-3/2,a=1/2,c=1/2

_ JhG

L= 372 Ans.
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146. Two cars P and Q start from a point at the same time in a straight line and their positions are
represented by x,(t) = at + bt” and xq t)y="ft— t°. At what time do the cars have the same velocity

(1)2f—a (z)a_—f 3) a+f (4) a+f
(1+b) 1+b 2(b—1) 2(1+b)
3 PR PIA QUH & 999 W B g A A= Y@ # =1 IR FRal 2 MR 37 Reafddi a1

A X,(t) = at + bt’ TAT xq (t) = ft — *F Frefa e Sar ¥ | fra I99 R 39 A &1 97 G99  9?

f-a a-—f a+f a+f
(1) (2) — (3) (4)
2(1+b) 1+b 2(b-1) 2(1+b)

Ans. (1)
Sol. Vp = VQ

a+2bt="f—2t T Ans.

2(b +1)

147. Inthe given figure, a =15 m/s® represents the total acceleration of a particle moving in the clockwise

direction in a circle of radius R = 2.5 m at a given instant of time. The speed of the particle is

(1) 6.2 m/s (2) 4.5 m/s (3) 5.0 m/s (4) 5.7 m/s
YR T ARG § R=25m Froa & qaeR 9o W gfaongd 1 B gy Bl U1 B A @ROT B

forefl &1 a = 15 m/s®> A refid fhar Sirdr & | 39 &1 &) ard 8

(1)6.2m/s (2)4.5m/s (3) 5.0 m/s (4)5.7m/s
Ans. (4)
Q]
Sol.
V2
aC = —

r

2
15c0s30° = V—
25

V3=3273
V =5.7m/sec Ans.
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148.

Ans.

Sol.

149.

Ans.

A rigid ball of mass m strikes a rigid wall at 60° and gets reflected without loss of speed as shown in the
figure below. The value of impulse imparted by the wall in the ball will be

m
Vv
__ 580
60°
Vv
(1) % (2) mV (3) 2mV (4) mTV

m SFAM ® Th 9 dig (Jf) 5 g SR 9 T 9@ # Ju T AR 60° R THIABR WHEfid
B A 21 IS 39 Uik § g @ aad | PIg B T8 BNl 8, A1 AR R IE W I AT I AN
BT |

m
v
__ 6o
60°
v
(1) % (2) mV (3) 2mV (4) mTV

(2)
J=2mV cos 60 =mV Ans.

A bullet of mass 10 g moving horizontally with a velocity of 400 ms™ strikes of wooden block of mass 2
kg which is suspended by a light inextensible string of length 5 m. As a result the centre of gravity of the
block is found to rise a vertical distance of 10 cm. The speed of the bullet after it emerges out
horizontally from the block will be

(1) 160 ms™ (2) 100 ms™ (3)80 ms™ (4) 120 ms™

400 ms™' & AT 97 | TAN g2 10 g TTAM B TH Mell 2 kg TIAHT & ABS] B TH TP A THIA

2| I8 YCH TH 5 m TR Bed! AAA SN F ACHI 2 | IR MeAl S TIRM & IRVIHEHT IS BT
T = 10 cm HEER SR IS A1l &, A [ed F &faat f&en 4 IR feed W el @ arad g
(1) 160 ms™ (2) 100 ms™ (3)80 ms™ (4) 120 ms™

(4)
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Sol.

150.

Ans.

Sol

151.

Ans.

Sol.

During the collision, apply moementum conservation
(0.01)(400) + 0= (2)V + (0.01)V'
where V = /2gh

V=42x10x0.1
V=42

solving V' = 120 m/sec. Ans.

Two identical balls A and B having velocities of 0.5 m/s and —0.3 m/s respectively collide elastically in
one dimension. The velocities of B and A after the collision respectively will be

(1) 0.3 m/sand 0.5 m/s (2) —0.5m/s and 0.3 m/s

(3) 0.5 m/sand - 0.3 m/s (4) - 0.3 m/sand 0.5 m/s

31 FIEH AT AT B 97 HA: 0.5 m/s TAM-0.3 m/s B | A TH 3@ & AW T §YT THINH B |

IfS I8 TIHR UARY &, A1 39 TIHR & UTA B AAT A D I B, HHA:

(1) 0.3 m/s T 0.5 m/s (2) — 0.5 m/s T 0.3 m/s

(3) 0.5 m/s T — 0.3 m/s (4)—0.3m/sTAT 0.5 m/s

4)

Mass of balls are same and the collision is perfectly elastic, so their velocity will be interchanged.
So, Va=—-0.3m/s, Vg =0.5m/s Ans.

A particle moves from a point (—27 + 5]) to (4]+ 3I2) when a force of (4T+ 3])N is applied. How much
work has been done by the force?
(1 2J (2)8J (3)11J 4)5J

ol BT R (41 +3))N 907 o ®R 98 g (-2 +5]) A 5 (4] +3k) I facenfiq & o 2| &4
gfthar § 91 gR1 fohar a1 &R fea-n Brm?

(1) 2J (2)8J (3)11J (4)5J

(4)

=8-3=5J Ans.
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152,

Ans.

Sol.

153.

Ans.

Sol.

154,

Ans.

Two rotating bodies A and B of masses m and 2m with moments of inertia I, and Ig (Is > Ia) have equal
kinetic energy of rotation. If Ly and Lg be their angular momenta respectively, then

(M La>Lp (2) L, =|‘7B (3) La = 2L (4)Lg > La

ol #3d gU &I fUS) Aden B S HH: m A1 2m IR TS SMMLT HA: 1o 21 Ig (Ig > [n) © |
S AT @ gUIF TS SO AMH H SRR B | AT 578 IO FAT HA: L, 71 Lg BN, A

Lg

(1) La > Lg @ Ly =2 (3) La = 2Lg (4) Lg > La
(4)

KEA = KEB

02 = e ince I > I <

E AOA _E BOR = since lg A SO g < WA

1 1

E Laoa = E Lgmg = Lg > La Ans.

A solid sphere of mass m and radius R is rotating about its diameter. A solid cylinder of the same mass
and same radius is also rotating about its geometrical axis with an angular speed twice that of the
sphere. The ratio of their kinetic energies of rotation (Espnere / E cylinder) will be :

SIAN m T 3591 R &1 U6 3 el 399 T & uRa: 9ol &) I8 B | S Swe g S 3o

B Uh o1 do (Rifersx) W orow wonfacfi a1t & uRa: goie &R J&1 2| 999 @ goiE @ sofig ard
Mol | & AT 8 | 39 S B GO TS HoNai BT U (Esirey / Eiyerr) B

(1)3: 1 2) 2:3 (3)1:5 4) 1:4

@)

KE of sphere = 1 ngz w? =
2\5

2 KE
KE of cylinder = - MR” | (20)? = mR%o? So, ——sphere _ 1 Ans.
2| 2 KE

cylinder S

A light rod of length | has two masses m, and m; attached to its two ends. The moment of inertia of the
system about an axis perpendicular to the rod and passing through the centre of mass is :
TH Bodl TS Bl o418 | 2| 398 a1 RRT A HHT: my AT m, ST & I0S o™ 21 59 B8 & o

Jor $9d el d= ¥ Yoikd gY 3181 & URa: 39 e &1 STsw el enm—

mym, /2 (3) mym, /2

mq +ms, mq +ms,

(1) ymm, ¢ (2) (4) (my+my)f?

()
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SOI- ér‘l 9 érQ»

— 2 2
= myry +myr;

2 2
m m
=my 2 V4 + my 1 V4
my +my, my +my,

_ mmy(my+my) 2

(m1 + m2)2
= M Ans
(my+m,) )

155.  Starting from the centre of the earth having radius r, the variation of g (acceleration due to gravity) is

shown by

afs gl 91 o R, @ 9ol @ s 9 URY IR Yo R0l g & GRac &I Fifdd 3§ dia—d

NG (ITh) AL gATar ® ?

1) 1)
g g
(1) (2)
TR O R
1) 1)
g g
(3) (4)
TR TR

Ans. (3)
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Sol.

Oin = Jo— go is 'g' at surface

156. A satellite of mass m is orbiting the earth (of radius R) at a height h from its surface. The total energy of
the satellite in terms of g, the value of acceleration due to gravity at the earth's surface, is

TP IUUE, RrAH Sa9[ m 2, geft & U8 | h $a8 W g o aReA 9= @ 2| afk gedt @ o
RT | 7 SUS U8 W TH@ @RV $T AF goB, A STTT & Fol Holl alfi—

2mg,R? mg,R? mg,R? Rmg,R?
(1) - £MYoR (2) Mo~ (3)- Mo~ (4) Rmge~
R+h 2(R+h) 2(R+h) R+h
Ans. (3)
2 2
Sol. TE= GMm GMm R = g,mR

"2R+h)  2R+h)RE 2(R+h)

157. A rectangular film of liquid is extended from (4 cm x 2cm) to (5 cm x 4 cm). If the work done is 3 x 107~
J, the value of the surface tension of the liquid is
fo 5 @1 JaATER el (fhev) @1 O (4 cm x 2cm) F 9g@R (5 cm x 4 cm) &R 31 ST 2 |

Ife 39 ufhar # foar a1 H1F 3x 1071 J B, A 59 B IS TG BT A EN—

(1) 8.0 Nm™ (2) 0.250 Nm™ (3)0.125 Nm™ (4) 0.2 Nm™
Ans. (3)
Sol.  Increase in surface area = (20 cm” — 8 cm?) x 2
=12 x2cm?

= 24 cm? (film has two surfaces)
Sowork done =T.AS= Tx24x10*=3x 10"

soT= iN/m =1Nm‘1 =0.125 N/m
24 8
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158.

Ans.

Sol.

159.

Ans.

Sol.

Three liquids of densities p 1, p2 and p; (with p 1 > p2 > p3), having the same value of surface tension T,
rise to the same height in three identical capillaries. The angles of contact 64, 6, and 6; obey

T Sl & T9@ BAI py, po TAT p3 (p1> p2 > p3) B | AHI SA1 BT S 9@ T /9 & | 9 Faad
BB § N 59 9 HAE dF ded 2| I 39 S b AU WA—HIvT HHI: 04, 0,TAT 038,
fr=fafad # & o a9 e B8R 7

(1)n>0;>0, >0;< = 2) Z>0,>0,>0;,>0
2 2
(3)0<0, <0, <O3< — 4) Z<0;>0,>0;<n
2 2
(3)
h=2Tc:ose
pgr

cos0O, cos0O, coso,
P P2 Ps

cosB4 > cosb, > cosb; as p1 > p2 > ps3
0<0:<0,<03<m/2

Two identical bodies are made of a material for which the heat capacity increases with temperature.
One of these is at 100°C, while the other one is at 0°C. If the two bodies are brought into contact, then
assuming no heat loss, the final common temperature is

(1)0°C (2) 50°C

(3) more then 50° C (4) less than 50° C but greater than 0° C

3 qdHg v Ue Vo uered & 99 ® Ra oo eiRdr a" & A1 9 ol 2 1 3 W Uh fvs @

™ 100°C T TAX BT 0°C & | AT S SHI BT T ¥ 3@ 91 3R 9 Afhar § & &1 &7 7 81, Al
T fvel &1 SYafas a9 gem—

(1)0°C (2) 50° C

(3) 50° C ¥ a1fdre (4) 50°CH F9 W=y 0°C 4 D

(3)

Body at 100°C temperature has greater heat capacity than body at 0°C so final temperature will be
closer to 100°C. So T, > 50°C
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160.

Ans.

Sol.

161.

Ans.

Sol.

162.

Ans.

A body cools from a temperature 3T to 2T in 10 minutes. The room temperature is T. Assume that
Newton's law of cooling is applicable. The temperature of the body at the end of next 10 minutes will be

fre avg &1 A" 3T/ 2T 9% RA # 10 e &1 999 oWl 8| R &1 @™ T 2| Il 599 ged &
¥fiae a9 @1 srgures BT &, @1 oFTel 10 fide & o # awg &1 a1d BN |

7 3 4
NT 2) =T ST 4) =T
(1) ( )4 3) 5 (4) 3
(3)
AT = ATe™
T= 2Te—k(10 min)
2
AT = 277 @mm = o[ 1) T
2 2
So Tf=T+I=£
2 2

One mole of an ideal monatomic gas undergoes a process described by the equation PV° = constant.
The heat capacity of the gas during this process is :

el wsh T WAV e TN B UE A & uRads &1 wHiaRr PVC = ReRie gRT e fasar i
21 39 uHH @ @l # 9 @ Hum arikar Brfi-

(1)R (2) %R (3) gR 4) 2R

(1)

PV° = constant

for a polytropic process. PV* = constant
R

C=C,+
1

The temperature inside a refrigerator is t; °C and the room temperature is t; °C. The amount of heat
delivered to the room for each joule of electrical energy consumed ideally will be

el efiderd RfoReR) & IR &1 A £, °C 2| 3R &R &1 A 4 °C B | 3l smawen ¥ ufy g faga
ol & AT EF WR R DI RAEIRT ST BT A9 E1T—

t,+t, 2 b (3) L+273 @) 124273

(1) —
t1 +273 t1 - t2 t1 - t2 t1 - t2

()
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Sol.

163.

Ans.

Sol.

164.

Ans.

Sol.

Qmore _ Qmore _ Tmore _ t1 +273 - t1 +273

w Qmore - QIess - Tmore - Tless (t1 + 273) - (t2 + 273) t1 - t2

A given sample of an ideal gas occupies a volume V at a pressure P and absolute temperature T. The
mass of each molecule of the gas is m. Which of the following gives the density of the gas ?
Bl areel 19 & fieel &1 @ P ol WA A9 T e W 3ad Ve | 39 19 & IAS A9 BT G999 m
21 N B T B-
(1) mkT (2) P/ (KT) (3) Pm / (KT) (4) P/(KTV)
(3)

-PV__mass _PV

RT Molarmass RT

mass _ (Molarmass)P _ (mN,)P _ mP

density = —_
volume RT RT KT

A body of mass m is attached to the lower end of a spring whose upper end is fixed. The spring has
negligible mass. When the mass m is slightly pulled down and released, it oscillates with a time period
of 3 s. When the mass m is increased by 1 kg, the time period of oscillations becomes 5 s. The value of
minkgis:
ﬁﬂﬂa%qﬁﬁmwﬁmﬁw%awﬁaﬁﬁﬁ@mmmmwﬁwm%wﬁwm
SIAE UG B | AT B Faat RR P et 91 e B 81 W SIHE m & fvg Qe SR o
2 3R 39D QI B AMAABIA 358 Im D A H 1 kg 98T TR Qral-Tall $I 3MAddTd 558 ST 81 m
BT kg H A B—

9 3 4 16
M35 @ 7 @) 3 @4 3

(1)

T= 2n\/§ = 3sec

m+1

T=2n =5sec

m 3% 9
dividing & squarin =2 ==
954 9 [m+1j [5} 25

25m=9m+ 9 som=ikg
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165. The second overtone of an open organ pipe has the same frequency as the first overtone of a closed
pipe L meter long. The length of the open pipe will be
el Gol oA sy & f&dfi IftRaR® @t ARl L #iek o 975 UI8U & UM AfRaR® @1 gy &

WIER 2| Gl LY B =T 81—

(1) 4L @)L (3) 2L (4) %
Ans. (3)

Sol. Fundamental I overtone 2" overtone

3V._3v_3v
a, 4 20,
fo=2|_

f=

166. Three sound waves of equal amplitudes have frequencies (n —1), n, (n + 1). They superimpose to give
beats. The number of beats produced per second will be

HAE M &1 A9 & WA B AR HA: (N 1), n, (n+ 1) T | 378 ARV ¥ fIo< I 81
2| vy Jopve S favol @ der g

(M2 )1 (3)4 (4) 3
Ans. (2)
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Sol.

167.

Ans.

Sol.

168.

Ans.

no. of beats = 1

(HCF of beat frequencies )

An electric dipole is placed at an angle of 30° with an electric field intensity 2 x10° N/C. It experiences a
torque equal to 4 N m. The charge on the dipole, if the dipole length is 2cm, is

T faga fgga a1 2 x10° N/C g & faga &5 & 30° H101 W 7@ § 99 W 4 N m &1 g el
T 2| If fgga o TS 2cm B, A1 S9 SaY BRT—

(1) 7 uC (2) 8mC (3)2mC (4) 5mC

@)

T = PE sin®

4=Px2x105x1
2

= P=4x10°cm=qx2x 107

_ 4x10°

2107 = 2x10™ coulomb
X

A parallel- plate capacitor of area A, plate separation d and capacitance C is filled with four dielectric
materials having dielectric constant k4, ko, k3 and k4 as shown in the figure below. If a single dielectric
material is to be used to have the same capacitance C in this capacitor, then its dielectric constant k is
given by

Th FHR—Ulccd! AURS &1 aa%hd A TAT FAH! gTRAT C B | 3TDH! & =il & §1F BT gIHd (3) d
21 SAH I Ky, ko, k3 TT ky WRIATQTH & IR WA U1, 19 A oIR@ A <M T AR, W T
2| IfQ 9 IRI WRIGEd TeRil & WM W 39 GERF § k WD $1 bad (P RIAgd gared 9= R
aifes IF&! ekar C &1 &, a1 k &1 A9 8

A3 A3 A3

V=

*d/2

Mm-S (2) k =k + ko + ks + 3k4
k ki ky ks 2k,

(3)k=g(k1+k2+k3)+2k4 (4)£=#+i
3 K ky+ky+ks k4

(4 or bonus)
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Sol.

ki

k2 ks R —1 |

Ks

ks ky R > 1 —

1

3
—_— =
C, C,

Ceq

3d 3d 3d{1 1}
_+_

—+ =
2K A  2K,EA  26,A

K, kK,

d

_ KeA _ 25A { ko koky Kok, }

3d |k, +k, k,+k, k;+k,

k :g k1k4
3

Alter :

Kk, +k,

L koK Kok, }

k, +k, Kk;+k,

Wrong solution seems to be correct as per the options given.

—— &

3d

K1

Kz

2A €

Ceq. CA

(k1 + ko + k3) = Ca =

1

Aeo

ks=Cg

=4 —

Ce

d _ 3d
agoKeq 2A80

1

€q

1
—=E(k1+k2 +k3)+§

(k1 + ka2 + Kk3)

2A80k4

4
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169.

Ans.

Sol.

170.

Ans.

171.

Ans.

The potential difference (Va4 — Vg) between the points A and B in the given figure is :

T N ARG ¥ fIgei Aden B 19 fAwariR (Va — Vi) B8R

Va m = JQ Vg
A I=2A B
(1)+9V (2) -3V (3)+3V 4) +6V
(1)
- 2Q 3|\|/ 10 (0)
9\‘; 2;\ \VaVaVaY, 5:/ L 2.\/ \VaVAVAY; \°/B
Va— Vg =9volt

A filament bulb (500 W, 100 V) is to be used in a 230 V main suply. When a resistance R is connected
in series, it works perfectly and the bulb consumes 500 W. The value of Ris :

e fharic (A<]) 99 (500 W, 100 V) &1 230 V &1 99 Frs ¥ Wgad fHa1 S 2| 59 5ofisd 7 R
IRRIY S W I8 99 Ula: SIF HRf dHRar g i 500 W oifad ofdr 81 R &1 919 8 -

(1) 130 (2) 230 O (3) 46 O 4) 260
(4)

+(100V)—+(130V)—

=—=5A so 130 = 5R

R=26Q
A long wire carrying a steady current is bent into a circular loop of one turn. The magnetic field at the
centre of the loop is B. It is then bent into a circular coil of n turns. The magnetic field at the centre of

this coil of n turns will be :

P o= AR A SuRad fEa—eRT yarfEd 81 8 § 1 39 dR $ Ud B & galdR U () § Hred |
b P R FHOII &F P 91 B2 | 3R A AR B n BRI B FAGR Fsoil A Al a1 & 2, A1
T N ORI B A B D= W JHOR GF B0 |

(1)2n*B (2) nB (3) n°B (4) 2nB

(3)
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Sol.

172.

Ans.

Sol.

173.

Ans.

Sol.

g = Mol _ Moi2m) _ po

2R 2(0) 20

B = Hohi _ Hohi _ n’poni -n2B
2r ( / j 2/
o t
2nn

A bar magnet is hung by a thin cotton thread in a uniform horizontal magnetic field and is in equilibrium
state. The energy required to rotate it by 60° is W. Now the torque required to keep the magnet in this
new position is :

Pl g &ftsT g &3 § U Udd gl 8T 9 dchl T P &S g ardrawel § 2 39
60° | AN & frg aMawad ol W 21 39 59 g ®I 34l T Rafd # 7R @ & fog smawgs

JA—3IMEET BT A BT |

2W W 3w
1) 2= 2) — 3) /3w 4) Y2 W
<)J§ ()J§ (3) V3 (4) =
(3)
Wy = Ur =V,

= —MB cos 60° — (—-MB)
= MB(1 — cos 60°) = MB/2 =W

r = MB sin 60° = MB §=\/§w

An electron is moving in a circular path under the influence of a transverse magnetic field of
3.57 x 1072 T. If the value of e/mis 1.76 x 10"’ C/kg, the frequency of revolution of the electron is :
3.57 x 1072 T adl & AIIRY TR &7 & UG § Th golag= g dwell § ol o <@ 2|

e/m &1 A9 1.76 x 10" C/kg &), @ Seideia & uReHHUT PI mgiRy Brf |

(1) 6.82 MHz (2) 1 GHz (3) 100 MHz (4) 62.8 MHz
2
R = ﬂ
qB
_V_aB
R m
fo © _ 1 9B _176x10"x3.57x10% o
2t 21 m (2x3.14)
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174,

Ans.

Sol.

175.

Ans.

Sol.

Which of the following combinations should be selected for better tuning of an L-C-R circuit used for
communication?

HIR g Bl L-C-R uRuat & dedR I9axvl (egf) & fog fe=fafed 4 @ -1 Sao SugH
BT ?

(1YR=250Q,L=15H,C=45uF (2)R=200Q,L=15H,C=35puF
(3)R=250,L=25H,C=45uF 4)R=15Q,L=3.5H,C=30 uF

4)

Option with highest quality factor sould be chosen as most appropriate answer.
1 /L

Q= —, |—
RYC

A uniform magnetic field is restricted within a region of radius r. The magnetic field changes with time at
arate % . Loop 1 of radius R > r encloses the region r and loop 2 of radius R is outside the region of
magnetic field as shown in the figure below. Then the e.m.f. generated is :

HTE THAAM gEHE & r o & B a7 § @ifg 2| 9 gRe a9 9w 3 A % PR

gRafia grar 81 9 Y o # ol T aIgaR 5 R> r &1 aret (qU) 1, r &F & gRag wvar 2
Jor R 31 &1 urer 2, g &5 B W I 9K © | IA [EqaEd 9 b1 A B |

(1) —%nr2 in loop 1 and zero in loop 2 (2) zero in loop 1 and zero in loop 2
(3) —%nr2 in loop 1 and —%nr2 inloop2 (4) —%nR2 in loop 1 and zero in loop 2

(1)w-%nrzamw2ﬁq\m (2)urer 14 3= dAT Ul 2 H gA

(3)urer 1 # —%nrzﬁ?ﬂ arer 2 H —%nr2 (4)Trer 1 ¥ —%nR2 qerm uTer 2 § ¥
(1)
o= _do__d

2 ,dB . .
=——{nr“B} = —nr*—inloop 1 & zero in loop 2.
dt T gt =T P P
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176.  The potential differences across the resistance, capacitance and inductance are 80 V, 40 V and 100 V
respectively in an L-C-R circuit. The power factor of this circuit is

fpdr L-C-R Ry & ufeRigs, arRdr den WReed & RIRT & < fayark 80V, 40 Va2m 100V 2| 59
afRuer &1 2Ifh oI BT |

(1 1.0 (2)0.4 (3)0.5 (4)0.8
Ans. (4)
Sol. Power factor = E = B = 80 80 0.8

z iz (80)2 +(60)2 100

177. A 100 Q resistance and a capacitor of 100 Q reactance are connected in series across a 220 V source.
When the capacitor is 50% charged, the peak value of the displacement current is

100 Q &1 T UfaRIg Term 100 Q UfTard &1 U 9aiiRE, fF 220 VS Sd 4 2oiisd 4 s © | 9eRa
P 50% 3MaRE Y WR faRemus gr1 &1 ReR 719 8 |

(1) 11V2A (2)22 A 3) 11 A (4) 4.4 A
Ans. (2)
Sol.  z=R2+X2 =/(100)2 +(100)° =1002
imax = Vimax = 220\/5 =22
z 10042

178.  Two identical glass (ug = 3/2) equiconvex lenses of focal length f each are kept in contact. The space
between that two lenses in filled with water (u, = 4/3). The focal length of the combination is
DA (g = 3/2) B I FIGH FHITA ol H YIS B BIHA g f B | 3B TP H ITGIR $7P 419 B
IRB WH B A (uy = 4/3) F R T 1 8| 39 ISR 9 FATSH B BIdd g 81 |

3f f 4f
1) = 2) — 3)f 4) ==
(1) 2 (2) 3 (3) (4) 3
Ans. (1)
3/2
Sol.
R R
1.(3_42_1
f 2 JR R
A (4 4.2l__2
fl3 R 3R
1 1 2 1 3-2+3 4
So S e AT -
f, f 3f f 3f 3f
3f
foq =
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179.

Ans.

Sol.

180.

Ans.

An air bubble in a glass slab with refractive index 1.5 (near normal incidence) is 5 cm deep when

viewed from one surface and 3 cm deep when viewed from the opposite face. The thickness (in cm) of
the slab is

B 3 HA dfgd), ®1 sadTi® 1.528, & Wik ag &1 U6 gagel < © | Uedl & TP IS 4
T Y @Y R 39 Agel @ TERTE 5 cm d1 I g% 9 e R 3 om U B B 1§59
gfgdT &t AIerg (cm #) Uciid Bl & |

(1) 16 (2) 8 (3) 10 (4) 12

(4)

The interference pattern is obtained with two coherent light sources of intensity ratio n. In the

interference pattern, the ratio Lmax = Iy will be

max+Imin
YT b &1 BARTEG Al Bl ] UM n & | $7 IR § g @faeror Yed F srgurd .
Imax _Imin BT 7T ?an
Imax"’lmin
2vn Jn 2Jn Jn
1) ——— 2) — v 4) Y
()(n+1)2 ()n+1 (3)n+1 ()(n+1)2

(3)

o= (2 = (T (4

Lo = (\5—1)21

Lnox —Iwn . N+1+2n—n—-1+2Jn 4¢n 2Jn

Imax+1min_(n+1+2\/ﬁ)+(n+1—2\/ﬁ)_2(n+1) = (n+1)
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