Downl oaded from ww. cbseportal.com

PART
Omne-Mark Questions

MATHEMATICS

Let C, be acircle of radius 1. Far a1, let C beacircle

whaose arca equals the ares of a square inscribed in €.

‘Then Z;AFM{CFJ equals

; 7]
& T B 5
s
l T
o= D 2
Fog x-2

For o real number » we denole by [#] the largest intcger
less than or equal to r. If x, ¥ are veal nombers with
x,»=1 then which of the following statements is always
e’

A repls[xl+l] B [wlskID]

o [2F]ean D, FJ <X
il
Fer zach positive integer M, let
(n ]
A, = max< | |i0<r<n:. Then the number of
2
L F " S

elements ® in {1.2,... 20} for which 1.9 < 4 =2 s

f |

A. 9 B. 10
A D12
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Let B, d > 0. The locus of all points P{r,&) for which the
line OF {where 3 is the crigin) cuts the line rsind =5
in (0 such that PO = i3

Ao ir -d)sin@=5h

B. {r+d)sind=nh

C. —djcosf@ =5

D. (ridlcosf=5

Let C be the cirele x° + " =1 in the xp-plane. For cach
t20, let L, be the Ime passing dwough {0,1) and (2.0}.
Note that L intersects € in two poinis, one of whizh is
(0.13. Let O, be the other point. As ¢ varies between
1 and ]+ w.."E, the collection of points (J, sweeps cut an

arc on C'. The angle subtended by this are at (0,0) i3

w T
A = bB. —

3 4
2 D. 3£

3 8

In an ¢llipsc, its foci and the ends of its major axis sre
equally spaced. 1T the length of its semi-minor axis is Ew..'E.
then the length of its semi-major axis is

A 4 B. 243

c. 410 ' I

Downl oaded from wwww. ciﬁseport al . com

www.cbseportal.com
Let ABC be aiqangle such that AB=5C _Let F Lethe
midpoint ol A8 and X be a point on BC such that b X
is perpendicular w AR I HY =357 then the ratia
OCFAC equals
A, 1."3 i=3 oA

C. E L. |

V2

Ihe number of  solutions e the  equation

|
cos X+ 11 =cin'x i ~—— inthe interval [0.2x7] is
Lcos X Sl &
A E. 4
i T, 0

Conaider the function

x+3 >
s PR
Flxl=qx-2
1 aftes

Then F{#{x)) is discontinuous
A, at all real numbers
B. arexactly oo values of x
. at exactly one value of x
D

at exastly three values of «
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19 For urcel number x let __x] denzte the larpest number less
than arequalto . For x e R It )=

A, f isdifferentiable o X.

E. [ is symmetric ahout the line x =0
C

I_ _f{r}d_‘.{ =L

D. For cach real a, the squaticn ;“{x}l—cr=1} has
inlnitely many roots.

11 Let f:[0,7] = R be defined as

F(x)= r sinx, if xisirrational and x e [0, 7]

x
ta-1 v, 1if xisratonaland x =[0, 7]

The number c-f points in [0,7] at which the function fis

CONLInLOUS is

A, B B 4

ke D, a

12 Let #:[0,1]=[0,=) be a continuous function such that
1
J-f[x"}dx = 10. Which of the following statements is NOT

a
necessarily e?

A [c “ F{x) de 510

Fx)
K ffu:}

ar <10

C —msjsin{u:mxmxjdrgm
' 1 ! 1

D. _[f{x]’-‘ de <100

6
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13 A continuous function ;7 :E - E sahsfies the eguation

Flxy=x [Fle) ae

Which of the following aptfons is trus?

A S+ =+ T}

B. Sflx+y)=f(x}S(¥)

0. flx+3~ S FO+ =00
Do flx+p)= flay)

14 Foruresl pumber X let [x] denote the Jargest integer less

than or equal to x and {x}- x- [x]. Let A be a positive
H

imteger. Then j::us{lpz:[t]{t}j e iz equal to
L :

A0 B. 1
Coon | B3 =1

13 Two persons 4 and § throw a (fair) die (six-faced cuhe
with faces numbered from | to £) altemmately, starting with
A, The first person o gel un outcome different from the
previous one by the opponent wing. The probability that

B wins 15
5 ]
i -_ E' =
A ﬁ -
il 1 I3 E
g o
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Let 723 A Tist of numbars X Xyaeo, X, has mean g snd

standurd ceviation . A new list of numbers ¥, koo, ¥,

. X - x, +
i3 made as follows: » =—' L }=1=i~£§~ and
4 fr ;
i 2
¥, =x, forj=34,..,n. The mean and the smandurd

deviation of the new list are & 2nd & . Then which of the
following is necessarily wue?
A p=gadosd

g=dadozd

(&

G‘:
D u#

=)

What is the angle subiended by an edge of g rcgular
tetrahedron at its center?

Gn A, g

A oo — B. cozs'| —
R a2

Fioay T

C. gosT| —j D... cost|—=
L33 L3

Let §= {[a,.‘::l: ab e L/ 0=a, be lE}, The number of
clements(x, ¥} m § such that 3x+4p | 3 is divisible bw
19 i3

A 38 E. 19

C. 1% P )

B
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Fur a real pumber # let [r] denote the largest mieger less
than or eual to # . Lat 2 =1 be a real nunber which s not
an intezer, and let & be the  smallest positive integer such
that [a°]>[a]" . Then which af the Tollowing stalerments is

always truc?

A E=2[al1 1
B. k<([a]+1Y
O

T kE—J Ak
a—|al

Let ¥ beazetof 3 clements. The mumber  of ordered

pairs (A4, B) ol subsets aof A such  that

Az B=g An B =g satisfics
A, 50=4<100
B. 101=d =130

C, I51=<d =200

I

0o 20l=d
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PHYSICS 24 A simple pendulum is aﬂ_ﬂ:'u_e-d w a block Whi»':h.biid-:ﬁ
without friction down an inclined plans (ARC) having an
21 A uniform thin rod of length 28 and mass m lics on a angle of nshnation o as sHewn.
horizontal table. A horizonza] npulse J is given to the rod
atone end. There 1= no friction. The toal Kinatic energy of 2 C
the rod just alter the impulse will be
F i
A B, — 5
2m m B
i e A 13
o — I . .
4 " While the block is sliding down the pendulwn cscillates in
such & wav Lhul at its mean position the dircction of the
22 A solid evlinder 2 raolls without slipping from rest down an string is
inclined plane stigining g speed v, at the botiom. Ancther A, atangle o to the perpendicular to the inclined plane
smaath solid evlinder & of same mass and dimensions AL,
slides without friction from rest down the inclined plane 3. parallcl to the nclined plane AC .
attaming a speed v al the bolwm, The ratio of the speeds . vertically downwards.
v . perpendicular te the inclinad plane AC.
* J is
" k g
A I 7 25 Waer conluining alr bubbles flows witnout turbulenou
| E L
A LJ34 B. 32 throngh a horizontal pipe which has a region of narrow
£ ‘»J'I;"fj . 1ul'.-:ll,.";i. cruss-section. Tn this region the bubbles
A, move with greater spoed and are smaller than in the
23 A body moves In oa cirouler orbit of radivs B under the rest ol l:_le e - )
acion of & central foree. Polentiul due to the central foree iz B move with greater speed and are larger in size than
given by W) = & (k is a positive constant), Percd of the rest of the pipe.
revolution of the hady is proporticnal to . move with lesser spoed and are spallsr than i the rest
A RE B. ®F of lhe pipe.
o g n. R D, move with lesser spesd and are of the same siee 25

Lhe reat of the nipe.

10 11
Downl oaded from ww. cbseportal .com Courtesy : CBSE


http://cbseportal.com/
http://cbseportal.com/

26

A solid expands upon heating bocause

A the potential enerry of interaction beoween atons in
the solid is asymmetric about the equilibrium positions
of atoms.

B. the frequency af vibration of the atoms increases.

. the heating generates a theomal sradient belween
opposliz sides,

[3. a Awid called the czloric flows into the foeratomis
spacing of the solid dunnz heating thereby expandiag L

Consider two thermometers Ty and T; of equal length which
can b used to measure temperature over the range §; w B
T, conluins mercury a5 the thermomemic ligeid whils
Tz comtains bromine. The volumes of the two liguids are the
samea at the temperaturs ;. The volumetric cocfficicnts of
expangion of mercury und bromine are 18 % 107 K™ and
108 s 10 ° K, respectively. The increase in lenzth of cach
liquid is the same for the same incresse n emperature. If
the diameters of the capillary tubes of the two thermometers
arc 4y and &> respectively. then the ratio dy:dh would be
closest to

A, ad E. 2.5

L o 04

An ideal gas follows a process deseribed hy PF* =¢ fiom
P T T o (P, Vo, T2) (C i3 a constant). Then

A P >PthenTh > T

B. k= Fthiz<i

C. i ¥e Fithen Th> T .

I ifP > P then ¥y > ¥

12
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A whistle emitting a loud sound of frequency 540 He 1s
whirled in a horizontal circle af radius 2 m and at a constant
aneular specd of 15 rad’s. The speed of sound is 330 m/s.
The ratic of the highest to the Jowest frequensy heard by a
listener standing ar rest at a large distance from the center
of the ¢ircle 13

AL 10 E. 1.l

R 12K 14

Muonech:omatic light passes theough a prism. Compared w

that in air, inside the prism the light's

A, spesd and wavelength are dilfecent but frequency
TEMmaing Sane.

E. speed and frequency are different bul wavelength
FEMEAINS A,

C. weveclength and freguency are differsat but specd
PEMAINS S8me.

D sosed, wavelength and trequency are all differsut.

The flar face of 3 planc-convex lens of focal length 10 cm s
silvered. A point source placed 30 cm in front of the curved
surface will produce o
A rzal imaze 15 em away from the lens.
B. real image & vin away from the lens.

virtual imaze 13 cm away from the lens.

[} virtual image & em away from the lens.
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32 Two identical memallic square loops T, and Ly ame placed
next to each other with their sides parullel vn 1 smoorh
harizamal table. Loop L) is fixed and a cwrent which
ucreases a5 8 Junclion of fime 15 passcd throush it Then
loop La
A rotates aboul il cenler af mass,

B. mowves towards L.
C. r[=mains staticondy.
T3 mowves away o L.

]
L

An cleemon enters a parallel plate czpacitor with horizontal
speed wound 15 [ound to deflect by angle & on leaving the
capacitar as shown. IUis found that tané = 0.4 and gravioy

15 negligible
E_.__ — sl ___’___-_-_'_J'-_'.{-E'__ o
P

If'the initial harizontal speed is doubled, then tand will be
A L n. 02
C. 038 | T I

34 Consider a sphencal shell of radius & with a total charge
+F uniformby spread on its surtace {center aof the shell lies
2 the ongin x - 0). Two point charges, —g and —g are
brought one afier the other, from far away and placed ar
x = —2 and x = +a2 (g = R), respectively. Magnitule of

the work done in this process is .
A (D+g) Jfrf“l T B. zem
C. §fizea . Qgfdas,a

Downl oaded from mmmncﬁ%eportal.con1

T

L

www.cbseportal.com
Twio dentical paralle]l plale capaciters of capacitance O
cach are connected In series with a batery of emf, £ as
shown, If one of the cepasitors is now filled with a
dielectric of dicleetric consiant &, the ameamt of charne
which will flow through the betlery Is (neglect internal
resistance of the batoery)

ﬁﬁ—ﬁ—

F
s, CE E k=] €k
A, =—iyL s L
Hk=1) 2k =1}
k=2 __ p
,|"__.
) k+_’.‘-‘.Lt [N 3 o

A cerain pon jenction, having a depletion region al width
20 g, was found to have & breakdown voltage of 100 3. 1F
the width of the dapletion region is reduced to 1 g4m dering
its produstion, then it can be used as & Zener diode for
villuge regulation of

P E. 10w

| G L L. 2000

The half lifc of & particle of mass 1.6 = 107" kg i3 6.9 £ and
a stream of such particles is wavelling with the kinetic
energy of a particle being 0.05 ¢V, The fraction of particles
which will decay when they travel 2 distance of 1 m is

Al D BE. 001

C. 0001 D, 0.0001

15
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A [6) watt light source s rediating light ol wavelength
6200 A umiformly in all direclions. The phatom flis at- i
distance of 1.8 m jis“of the order of (Planck’s constent
6.63 x 107 J-g)

A 10PmT st

B. <m s
I::' _I}:';'m FS-I
o 107 ms

The wuvelength of the first Balmer line caused bv a
transition from the 7 =3 level to the = = 2 level in hvdrogen
15 2. The wavelenglh of the line caused by an electranic
tranxilion from =310 5 3 i3

375,

128

A

125 .
64
a4
_'-"'-1
25

12

< 4
5 e

a7 i

2

L7

The binding eneroy per nucleon of JB 15 8.0 McV and that
of B s 7.5 MeV. The coergy required to remove a
neutron frem ;B'' ia (mass of electron and proton are
9.11 % 107 kg and 167 = 1077 ke, respectively)
AL 2AMeEY. 4 I} 8.0 Mel.
. 5 MeV 0. T35 MV,

16
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CHEMISTRY

When 1.88 g of AgBr(s) is added to a 107 M aguecus
solution of KBr, the concentration of Az’ is 5 3 1070 I
the same amount of AzBr(s) is added 10 10 * M agucous
soluton of AgNO., the concentration of Br™ is

A, 94x10%M B. 3x107""M

ol ' Tl D 5=x107"M

Aniline reacts with cxeess BryH;O to give the major

product

MH4 MH.
A Br Br B. =
Br
Br : Br
C Er Br D
Br Br Br
Er

The metal with e highest oxdation state present in
EalCrly, MBCls and Mal: is

A, Nb B. Mn

S D. Cr

Gourt esy . CBSE
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<= The number of geometrical isomers of [Crll{en)(N1s,]. 47 MNifCO. is
where en = ethylenediamine, is

. 2 ' E. 3 A, wetrahedral and pararmagnetic
C. 4 | B. squars planar and diamagnetic
2 tefrabadral and diamapnetic

45 The .:1-:|1.l|3nt _rha.[ comiings with oxyaen o give an L. sguarc planar and parsmagnelic
amphoteric axide s
AN 13 P
C. Al O WNa 48 Tn the fillowing rezction

46 The Archenius plots of owo reactions, T and 11 are shown 1. ozonolysis B
graphically Pl SH _

the major product X i3

u}

[n K
B

SeUlEReq

The praph suzgests thal

A, FrxEpand Ap= Ay

B. Fu>FEand Ap= A, ’
. Ei=>EBpand Ag = Ay

L. Ep>Ejend A, = Ay

I
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49 (ven the structure of D=(+)-glucose as

CHC
e
HO——H
H=———t——0H
H oH
CHa0H
The stucture of L-(—)glucose is
CHO
CHO
HE— H A i
A Hig——=H B. H———0H
H —uH -g——H
H————0H A—H
G=,0H E 0
T CHO
H GH -t
o Ho K D H————F
H———CH s
HO———T Mt
CH.OH LHAH

20
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In & cubic ¢lose pucked structure. fractional contributions of
an atom at the comer and at the fzce in the uni ecll are.
respeciively
A, I/Eand 172 B. 172 and 1/4
. 1M4and 142 < D, l/dandl1/2

The equilitrium constant £, of the reactivn, A== B-C
e L% at 25 *C and 1 aum, The reaction will proceed in the
backward direction when concentrativns |A, [Ei and [l'.““
are, respectively

A. 107,107 and 107 M

B. 1010 und 107° M

C. 107,107 and 10° M

D 107, 107 and 107 M

Major products formed in the reaction of t-hatyl methyl
elher with HI are '

'l'l-l.
A HL—= and ‘}—CIH
/

B. = Hng Hym il

o and %7]

¢ HaE

21
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It the malar conduetivilies (in & cm® mal'y of NaCl KO
and NMaOH atl infinite dilution are 126, 150 and 250,
respeetively, the malar Sonductivity of KOH (in 8 em’ mol™)

526 B. 226
C. 2a D 274

d-rormylbenzoic acid oo treaument with one equivalent of
hydrazine followed by heating with alcoholic KOH gives
the major product

& . Mg E.
(-
’:;_,--
P
o MHEF,
) D

L L

a2
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Ty clements, X and Y, have stomic numbers 33 and 17,
respectively, The malecilar formula of a stable compond
formed between them i3

A XY

E. XY
LI
D, XY,

The number af moles of K30k requoired to oxodize one
equivalent ol BT i the presence of sulluric acid is

A, 5 B. 2

(R . D, 15

Three successive measursments in an experiment gave the
values 109, 114042 and 1142, The correet way of
reporting the average value is

A 112080
. 11.21

, G B

W |

The latent hzat of melting of ice at 0 %0 @5 6 kT mal™.
The entropy change during the melong in T K™ mol™ s

closest Lo
A 22
B. 11
. =1
D =22

23
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5% 'The major preduct of the following reaction

.-N\[Pﬁh |:-.,J. _."i"-,
| i I
L%
R lea
. [
Al ke B o T
]

gy D. S ]
Lk AT

o0 The energics of d,, and d.° orbitals in octahedral znd
tetrahedral transition metal complexes are such that

A. E (dy} > E (d) in both tetrahedral and octahedral
complexes

B. E (d,) < E (4} in hoth wetahedrs] and octahedrs]
complexss

C. E({dy) > E(d.”) in tetrahedral but E (d) < E (4,7} in
vctahedral camplexes

D. E(dy) < E(d.") in tetrahedral but E (d,,) > L (4,3 in
. actahedral complexes

24
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BIOLOGY

In which of the following opes of glands is the szeretion
collzcred inside the call and discharped by disintagration of
the entire gland? :

A ApDorine . Mleracring

.., Hoelocone b,  Epicrinc

Which ons of the following interacrions does NOT promete
coevolulion?

A, Comumensalism

[, Muotualism

L. Parasitism

I Tnberspecific competition

Stratification is more common in which of the following?

AL Deciduous forest B. Tropizal rain farest

. Temperate torest . Tropizal savannah

Where 15 the thind ventricle af the bron located?
A, Cerebrum B. Cerebellom
C. Pons varoli 0. [Diencephalon

Which of the [ollowing is the final product of & gene?
A, a polvpeptide only

B. an RNA only

. either polypepride or RNA

[ &nuclectide only

23
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6 Farzlimhs of ?-'['_ﬁl.E‘&, bats, hemans and choerah ars T The mmutatiom ;‘_\-far,-urije [ 2 pyrimidine 15 knowr as
examples of which ol the [allowing processes” & treiie s

A, Divergent evolulivn
; N ; B. frame chift
E. Convergent evolution

€. Adaplation L. nonsense

v Raltstion N transversion

- _ 'IT .: 3 w . E....:- 3 e o ]
67  Which of the following results from conjugation in 1 Which ol the lollowing is secreled al e ends of an axon?

M Aseorblc acid

Lardmecivn?
A, Call death E. Cell division . Acetic zcid
. Budding N Becombination . Acctyl choline

L Acetvi Cad

68  Ia an experiment investizating photoperiodic response, the
leaves of a plant are rempved. What iz the most likely ey

[ RE=3

A bacterizl coleny s produced from
autcome?

A,  Photopeciodism is not affseted

A, #single becterium by its repetitive division

. E. multiple bacterium wathout replication
B. Phowperiadic response does not cocur ; 3
¢ The St sbarts Aowetng C.o clumping of two to three bacteria
0 Ta

The plant starts to srow taller a single hacteriom without cell division

69  Testosterone is secreted by which endocrine part of tastie? 73 Rhinoviruses are the causative agents of

A, Levdip cells A, Dharrhoea

B, Semimfcrous tubules - B, AlDs

C.  Tunica albugenia . Dengue

1}, Eertoli cells D Commoen cold

L1
-1
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71 Whart is the penetis marerial of Ebola virusy
A, Single-stranded DNA
B. Double-stranded RNA _
. Single-smanded RNA- A, Imereass
T Double-stranded DNA

78 If the humidity of the atmosphere suddenly increases

substantially, the water flow in the xylem will

B, docrcase
.. remain unabersd
75 Name the terminal acceptor of electrons i the 1}. increase sharply and then reduce slowly tw the pre-

mitsshondrial elecron transport chain o
elh el B L exisiing level
A Mitrare

B. Fumaraic

€. Succinare 7% Which anz of the following is the complemenlary sequence

D:: Diveen for the DNA wilh 5 -CGTACTA-5
_ . A, 3 -TAGTACG-¥
76 Two tubas labeled *P* and ‘0" contain food stulf. Tohe P’

cave poaitive test with Benedier's solution while ube “Q° B. F-ATCATGC-¥
gave positive test with Nitnie acid. Which of the following C. SUTCUTGE-3

15 eorrect? B ,
. ; - . : D FGUTUAGCA-Z
A Tube ‘P contains sugar: tubs *Q)" contains protein

B. Tube¢ P’ contains pralein; tube “Q° conlains sugar

C. Doth, mbe “P° and tabe ‘()" contain su L
B IL* — tj: o 80 A diploid plant has 14 chromosomes, but its egg cell hay
D. Both, mbe ‘P* and tube ‘(Y contain protein i
oth, m and tube ‘()" contain protein & chromosomes. Which one of the following s the most

likely explznation of this?
77 How many lingar DNA fragments will be produced when a

: e ; i i A NWon-dis 1001 1 insis T and [l
circular plasmid is digested with a restoetion enovme e TR A, et

having 3 sites? . B. Non-disjunclion in metosis |
A4 8 B. > o, Non-disjunction in mitozis
£ A o 2

Mormal meiosis
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PARTII 81 Let mz=3 and let £ Chnmnes O B2 cireles with. mdii
I'wo-Mark Questions B ¥ oo B, resnectively. Assume el C and C, touch

externally for L2:Z p—1_ It is also given that the X -uxis

MATHEMATICS snd the line ¥ — 24/2x+ 10 arz tangential o 2ach of the
circles. Then r,#,,...,7, are i
Bl let w23 be imleger.  Fo z 1 . : ; ; 225
= = n Acfegl A @ Cporiaon A, an arithmetic proeression with comman difference
o =@ i..a)  of 12,5 cwe e .
3+4/2

ley=an™™ s o ek ek o Lee 5 bl ] . ] N
: ; B ageometric progression with comuon ratio 3++/2
sum of the rous of 7 {x] 0 and let 5 denots the sum § , , : s

E -2 : . an arithmetic progression with common difference
over all permutations @ of (12, .,n) of the numbers

i

§ . 'lhen AN -

A gl [ _ale Sl D). ageometric progression with common ratio 2+4/3

C. 0<5-<nl B m<s

33 The number of integers a for which 3x° —25x+n =10 hus

82 T¥ 7 isa positive immeger and @+ 1 i3 a cube rool of unily, three real roots is

the number of possible values of A ] B. 25

":r"|"_11;.,* 2 05 .  infintts
Gimids

3 56 Anellipsz inscribed in a semi-circle touches the circolar arc

& B 3 at two distingt points and also tooches the bounding

g R : dizmeter. Its major axis is parallel to the bounding

dizmeter. When the ellipse as the maximum possible anca,

I 3. : its socentneity 15
83 Supposc a parabola y - ax® + by + ¢ bas two x intercepts,

one positive end one negative, and its vertex is (2,-7). A, % B. %
Then which of the following 15 rue? ' Al i
A, abh=0 ~ B. b0 5 21 2
& easD D. a+b+e=0 = N3 P ‘\'I3
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87 Let i = J.r" cosx ax, where 11 s a non-negalive integer. PHYSICS
K] =
= FI 91 A solid sphere spinning sbowl a horizongsl axis with an
Then 7 |~ Is
= Z.._: ey (n—2)! Equas angular velocity @ is placed on a horizontal surface.
¥ " e Subseguently it rolls without slipping with an angular
= -
A, gD _I_E B. &%-1 wlazity of
5 ; A o'l
S D e™ B, Twis
_ _ C. 2e?
&8¢ For a real numhber X let | x| denote the Jargest integer less B R
than or equal to x. The smallest pasitive integer 1 for :
m
L) - e -
which the integral I[I]['\"-"]fi': enceads 60 i3 92 Consider the system shown below.
1
A, § E. Q
C. 10 D [60%7]

89 Choose a nunber #n uniformly at random from the sel
{1,2,...,100} . Choose cne of the [irst seven days of the
vear 2014 at random and consider n consecutive days
starting from the chosen day, What is the probability that

A horizontal force F s apphied to a block X of mass 8§ kg

among the chnp::n a days, the number of Sundavs is such that the block Y of mass 2 kg ﬂdjﬂ.l.:f':llt o it does not
different from the number of Mondays? elip downwards under gravity. There is no fTiction betweon
A L B. E the horizontal plane and the hase of the block K. The
2 7 coefTicient of friction betwean the surfaces of blocks 3 and
. E 43 ¥ 1z 0.5, lake acceleration duc to gravity to be 10 ms =
49 175 The minimum value of Fis
] . AL 200N
90 Let §={ab)|ad c Z, 0=a b=x18}. The number of B
lines in R* passing through (0,07 and cxactly one other C. =1CI”*~I-
pointin § is ' o
A 16 B 2 [ 240W
C. 25 I 3
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9% The maximum value attained by the tension In the string of
a swinging pendulum s [our times the minimum value it
attains. There i3 no élack in (he string. Uhe angular
amplilude of the pendulwm is

A, P LE

B 458 . e

%4 One maole of a moncatomic ideal ges 15 expanded by a
process described by PF? C where O is a constant. The

heut capacity of the gas during the process is given by (R is

the mas constant).

R [ R
3

G —H D R
2

=
L

A concave mirror of radius of curvature B has a elreular
outline of radius . A circuler disk 15 to be placed normal to
the axis st the focus so that it collects all the light that is
reflected fram the mimor from a beamn parallel to the axis.
For ¢ =< & the area of this disc has to be at least

i art " xrt

oaps T aR?
P +

C. . Tk - D‘ Er_,
4R 7

34
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Thz srzlzs of 1'11-::1':1~,n-.,n: and refraction of a monochromaltic
rav of light of wavelength & 2t an air-glass interface are
7 and r, Z'IZ‘-_]J-.I:II'LI: V. A paral ¢l eam of light with a small
spread 44 o wavelength about a mean wavelength £ i
refracted at the seme air-glass interfzoe. The refractive
index g oaf glass -_’I-:pr_‘-mlk on the wavelength 2 as
galiy = a+bid" whare 5 and F are constants, Then the angular
spread in the angle af retraction of the bearm i

4 BT .r",»EE
Al cosr 1
2h
3. 2=
A” |
: 2blany _.
 fsh ._a—_rﬁ'.-'l-
A’ =+ hd
2h ﬂ'+£1 sl f
B E L 2 ) &

What are the charges stored in the 1 &F and 2 4T capacitors
in the cirewit below, onee the currents becomes steadv?

TuF

4 kil

§ pC and 4 pC respectively
4 pC and 8 pC respectively
3 pC and & nuC respectively
6 4 and 3 ol respectively

SOEp
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8 A L3 kW (kilo-wait) lascr beam of wavelength 6400 A s

used o levitate & thin aluminmm disk of same area as the

CHEMISTRY

craas section of the beam. The laser light is reflected by the 101 In the reaction sequence

alwnininm disk without any absception. The mass of the
] i - H'_E
Toil 15 close to
A W ke
Ui H D00 avridins Agquesds eane. HnCH
1, b periding
107 kg | J
e

E. st X
5 i 2 Oy G100

. )
D

n* .
107%kg X and ¥ are, respectively,

990 When nhraviolet radiation af a certain frequency falls on a ,,j\m’ it
polassivm  larget, the pholsel=cirons released can be :
stopped completcly by a retarding polential of 9.6 V. I the A
frequency of the radietion s inereesed by 10%, this

stopping potential rizes to 0.9 V. The work function of _
[OTASKIWT i f.«]\m -

A, 20aV E. 2LeW
2 30 =W I, 2RV 3.

Br Itr

100 The dimansions of Stefan-Boeltrmann constant o can be

written in terms of Planck's constant &, Boltzmann constant.

k- 2nd the speed of light ¢ as & — A", "¢” . Here

CH

Al =l f=4dand ¥ ==3

=
i
rI=-5:__I|":-":'-'—4E°I.T'Ii:|. ¥ =7 1 '/Ili";'m /'ﬁ-\"'lh.'.ll )
D. I!r-..‘T‘_..- F "I'l:-._\‘\_‘__- GH
a==3, f=1and =2 LJ/ ;

a=2, f=—"and y =—|

=R
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102 The density of aoctic acid vapor wl 300 K aed | otin i3 5 ma
em™. The number of azetiz acid malecules in the elester

that is formed in the gas phase is closest b2
A B.: 2
L D 4

L

103 The melar enthalpy change lor HO(l)=——= H-O{g) aL
375 K and 1 am 15 41 kl'mol. Assuming wdeal bohavior, he
intzrnal energy change for vaporization of 1 mal of water at

373 K and 1 atm in k) mol” is
A, 302 B. 410
C. 48.1 D 3719

|04 The eyuilibriem  constants (K of two  reactions
H: + I = ZHI and N, + 3Hz=== INH; are 50 and 1000,

respectively, The cquilibrivm constant of fhe reacltion

oy — GHI = IWH. + 1T, is closest to
AL 30000 B. 20
Co 0008 D, 0.005

105 Given thar the hond cnergios off N=N is 048 kT mal™,

H His 255 kJ mol, ¥N-N iz 159 kJ mol™, and N-H is

¥

189 kI mol™, the heat of formarion of hvdrazine in the gas

phazse m kT mul b 2
A, B33 i [5. 101
o ARad . | 265
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16 The radius af K~ is 155 pm and that of C” is 181 pm. The

108

vorlume of the unir cell of B! expressed in 1077 om?® 15

A D3l
B 1L2]
C. 248
. 628

The reaction, F,Cr0- + m FeS0, + o H.80, — Cr(S0,) +
p Fe:(S04); — K80, + g HyQ when balanced, m, 0, p, and g
are, respectively

A 614,35, 14
B. & 7,37
G A

D 4 14,2, 14

The standard free energy change (in Iy for the rewction
3Fe™(ag) + 2Cr(s) = ZCF (aq) + 3Fe(s) given EY. =

=044 % and EE,__. o ™0 Vs {F = 96300 C)

A, 37,900
B.  =537.900
C. =175.500
D 175,700
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0% Caleinm hutanoatz on heating followed by treatment weith
! 2ethanedio]l in the presence of catalytic amount of an
auid, produces g major product which 15

110 XeF; on complete hydrolysis vields X7 The malecular
formula of X and its geometry, respectively, are

A. Xelk and linear

B. Xet and trizonal planar '
C, . Hel and preramidal

L. Xe(, and tetrahedral

A0
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BIOLOGY

111 Following the cell cyule schoeme given below, what is the
probabiality that & cell would be in M-phasc at any iver

fime?

A, 124
| =
I
D 12

12 A flower with Tt genolype i3 cross-pollinated hy TT
pollens. What will the genotvpes of the resulting cndogaerm
and embryo, respectively, be?

A TIT,.(TT = Ti)
B. (TTT +TTH. TT
2. TIET

B TIe(TT #TY

4]
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113 A new Dife form diseovered oo a distant planct has a penetic

code consisting of five unique nocleotides and valy ong
stop coklom. IF esch”codon bas four buses, what is the

maximum number of unique amino acids this life form can

113 A circular plasmid of 10,000 base pairs (bpo is dipzsted

wilh bwio mestriction engymes, A and B, to produce a
000 bp and a 2000 bp hands when visualised on an
agarose zal. When digested with one enzvine at = time, only
one band is visible at 5000 bp. If the first site for enevime A

T ] h 2 i &
(ALY is present at the 1007 base, the ceder in which Lhe
A 624 remaining sites (A2, BI and B2) are present 1s
B. Z0 A, 3100, 5100, 8104
C.o124 E. 3L00, 3100, 510

D 3124

A spontanecus mutation resolts in a couple having only
fermale propemy. When the dauphter. mamries and has
children, none of lhem are males. However, in the third
eeneration there are few mnale oflspring. What is the most
likely explanation of this obscrvation?

A, The mutation reverses spontancously in the third

maneTstion

. The muiation occurs on the X chromosome and i3 both

rzcassive and lethal

. The nurtation oeceurs on the X chromosome and is both

recessive and dominant

"

Ty The mutation ocours an an sulosome and i3 dominant

4z

Downl oaded from ww. cbseportal.com
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0 5T, 3100, 100

[ BLO0, 2100, 3100

Adter meiosis-11, daughter cells differ [ram the parent, cells
und wach other i their genotypes, This can ocour because
of which one of the following mechanism(z)?

A, Onlv svnaptic crossing over

B. Onlv crossing over and independent assoriment of
chromosomes

Only erossing over and chromosomal segresation

Crozsing  over, independent assortment and
segregation of chromosomes

43
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117 A desert Tizard {an ectotherm? and a monse (an endotharm)

are placed inside o chamber at 15 *C and their body

wmperatures [T(L) for the lizard and T{h) for the mouse]
and metabolic rates [M(L) for the lizard and MM} for the

mouse] are monitored, Which one of the following is

correct?

A

TiL) and M(L) will fall while T(M) and M(M) will

LR SE

IfL) and M(L} will increasc while T(M) and MM
will fall

T(LY and BL) will fall, T¢M) will remain same and

WD will increase

T{L) and ML) will remain same and T and Mk
will decrease

118 In Griflith’s experimenis mice died when injected with

A

E.

Downl oaded
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11% Human height 1s a multigenic character. It the haights of all
the individuals living in 2 metropolis are measured and the
perecntages of the population belonging to a specific haight
are plotad as shown belew, which of the plots would
represent the most realistic distribution?

W

& O
P i Q4
P
il
I. II
J: E.
! ;
|I‘I !
i o
;
g : :
.g L 2 ___.-"'
=
o
o,
e
[
by
ol [ M g A 5
= "
i
2
T
Jf-
-"Il.l
o —}. o
Heizht
AP B. Ly
il D. §

120 If mitochondria isvlaled from a cell are first placed withouws
carbon source in & buffer at pl I 8.0 and then transferred to a
busfer at g1 4, it will lead to

JOE

svithesis of ATE

an increase in intra-mitochondrial acidity
a decrease in intra-mitochondrial acidity
blockags of ATP aynthesis
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