&8 OLYMPIAD

MATRIX

Class-XIlI (A)

PART I : PHYSICS

This section contains 20 Multiple Choice Questions (Q : 01 to Q : 20). Each question has four choices

(A), (B), (C) and (D) out of which ONLY ONE is correct.

1.

In the circuit shown in figure the capacitors
are initially uncharged. The current through

resistor PQ just after closing the switch is :

(A)2AfromPtoQ

(B)2AfromQtoP

(C)6 AfromPto Q

(D) Zero

Two air filled capacitors are connected as
shown. The left capacitor is suddenly filled with
a dielectric of constant K. The work done by

battery after that is 24pJ. Dielectric constant
Kis:

2uF 4uF
e
(A)2 (B)3
©)4 (D)6

*xxik A1 2051025 *##5x

1.

yefRfa uRuer # TerRy gr=T # sFEafdE &
Rag &1 d€ B & Stap ygar afeRes PQ &
ﬁjﬁwgﬁ"ﬁ:

(A)PR Q& 3R 2A

(B) Q< P&l @ik 2 A

(C)PJ Q& 3R 6A

D)=

a1 arg AT &I AR SISt T § | 9
HRA BT /e WRidgdie K arel WRiagd |

TR ST © | 39 91 98l gRT fhar 71 &l

24p] B | wRIdgdie K & A1 © -

2uF 4uF
] {]
{1
6V
(A)2 (B)3
©) 4 D)6
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Large number of capacitors, each of
capacitance 1puF and each one of which gets
punctured if a potential difference just exceeding
500 volt is applied, are provided. Then an
arrangement suitable for giving a capacitor of
capacitance 3uF across which 2000 volt may

be applied requires at least :
(A) 4 component capacitors
(B) 12 component capacitors
(C) 48 component capacitors
(D) 16 component capacitors

In the adjoining figure the potential difference
between the points D and B will be :

1uF enRar & &2 wenlRa & Ry 7y & <
500 diee | ITET dlecol oM WR RTd &1
ST & | 79 U QAT AT fSrept enRar 3uF
B R 3@ RRT IR 2000 diee favd &1 IR
T I b BT a9 & U e FenRAr
&I H=T BRI

(A) 4 Igaa FelRA

(B) 12 1agg |y

(C) 48 raa A

(D) 16 srera e

fag 1 for % fag D @R B & drg & fowaior
BT

X
X
X
X
A 7Q 7Q B Fre) A T7Q 70 B
WA——AA g AA——AA
=
o
70% 5V $70 g 703 sV £70
X
X
VWA—— A X VM—— AN
D70 10 C * D70 710 C
5 5
-V A=V
(A) 3 (A3
4 4
-V -V
B) 5 B) 5
8 8
-V -V
© ©
10 10
—V —V
D) 5 (D)
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Current passing through a wire as function of
time is given as I(t)=0.02t+ 0.01 A. The charge
that will flow through the wire from t=1s to
t=2sis:
(A)0.07C
(B)0.04C
(©)0.02C
(D)0.06 C
A galvanometer of resistance 100 Q contains
100 division. It gives a deflection of one division
on passing a current of 10~ A. Find the
resistance in ohms to be connected to it, so that
it becomes a voltmeter of range 10 V.

500
(A) 5= @
(B)500 Q

100
(€)@
(D) 900 ©
Consider an infinte ladder network shown in
figure. Avoltage V is applied between the points
A and B. This applied value of voltage is halved

after each section.
R, R, R, R, R,

R,2 R2Z RZ K R,

fehkkk A1 2051 025*****

T IR A BIHR ok 8 &RT B, T9I B Bl
@ w9 #H I(t) = 0.02t + 0.01 A e fopar
ST B t=1sHt=2s IH TR I B yarad
SATIRT BT

(A)0.07 C

(B)0.04 C

(€)0.02C

(D) 0.06 C

gfeREr 100 Q arel U AeddrdeR # 100 9T
T gAY T T A 107 A R yaTed 8 1R
I8 T AR &7 fAeTy <20iaT & | 39 AT faa
afeRer (@7 #) TSt o arfs I8 10 V iR
qTelT diecHiey 99 SR ?

500
W52

(B) 500 Q
100
—Q
©
(D) 900 Q
23 # YR SER U 3T HISIFAT Jedd IR
faaR &1 | dieest V fa=gsli A 7o B & A=

THTRIT STTeT © | dicesT &1 I8 J1 ISP 91T &

o1 o ST 87 o7 B |
R, R, R, R, R,

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”

Page No.: 3




MATRIX Class-XII
MATRIX P Class-XIl|
(AR /R, =1 (B)R,/R,=1/2 (AR /R, =1 (B)R,/R,=1/2
(C)R/R,=2 (D)R/R,=3 (C)R/R,=2 (D)R/R,=3

Four ammeters with identical internal
resistances r and a resistor of resistance R are
connected to a current source as shown in
figure. It is known that the reading of the
ammeter A is I, =3 A and the reading of the
ammeter A, is [, =5 A. Determine the ratio of

the resistances R/r.

(A)9 B)3
<o) 19 (D) 173
4 charges are placed each at a distance 'a’ from

origin. The dipole moment of configuration is :

y
@ 3q
© S X
-2q -2q
O]
(A) 2qaj (B) 3qaj
(C) 2aq[i +]] (D) None of these

fehkkk A1 2051 025*****
>

THAA MRS TR r dTel IR 3Fest U
R R dTel U UfeRmIe &7 AR uah
EIRT I & WTRT SST ST 8 | 3fier A, &l
argaie [, =3 A qerm e¥ier A, &1 uigaisd |,
=5A & | 9l &1 orgurd R/r 8T

(A)9 (B)3
(©)1/9 (D) 1/3
4 saer, got fog ¥ 'a' R R W I B
st 1 fgga smeet &nm

y
® 3q
= o X
-2q -2q
ox|
(A) 2qaj (B) 3qa]
(C) 2aq[i +J] (D) s & 1S 78l
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The electric potential in a certain region of space
depends only on x coordinateasV = —ax® +
B, here a and (3 are constants. The volume

charge distribution of space charge is given as

(A) p(x) =3ag,x’

(B) p(x) = -3ag,x’

(C) p(x) = 6ag, x>

(D) p(x) = 6ag,x

A hollow metal sphere of radius R is uniformly
charged. The electric field due to the sphere at
a distance r from the centre.

(A) decreases as r increases for r <R and for
r>R

(B) increases as r increases for r <R and for
r>R

(C) zero as r increases for r <R, decreases as
rincreases forr >R

(D) zero as r increases for r <R, increases as r

increases forr > R

fehkkk A1 2051 025*****

10.

11.

FAfte & fodl 7T o faggd fava &1 99 @aa
x e W V=—ax’+ B & gar Rk
DHRAT B, T o0 TAT P Fradion 8 | FAfte—amaer

BT SRIA 3MAY fATROT BT Bl ©

(A) p(x) =3ag,x’

(B) p(x) = -3ag,x’

(©) p(x) = 6ag,x’

(D) p(x) = 6ag,x

3T R & fonddl Wil g & el T Yo
AART P T I = AW r WA P
HRT fagd &
(A)Seragarg A r<R @1 r>R & fou
HedT ©
(B)SErdgai s Al r<R d@mr>R @& foru
9T 8

(C)S@ r 9gaT & Al r<R & foU 31 &1 SIrem
g @ r>R & foQ gedr @

(D)9 r 96T & Al r <R & o0 3= &1 I
g @ r>R & forw ggar &
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A small bob of mass 100 mg and charge + 10
nC is connected to an insulating string of length
I m. It is brought near to an infinitely long non-
conducting sheet of charge density 'c' as shown
in figure. If string subtends an angle of 45° with
the sheet at equilibrium the charge density of
sheet will be.

(Given, g, = 8.85 x 107" C*N'm™ and

. , m
acceleration due to gravity, g =10 ) )

+
Q
++++++++ 4+

+10 puC

(A)17.7nC/m?
(C) 885 nC/m?

(B) 1.77 nC/m?

(D) 0.85517.7 nC/m?
A point charge causes an electric flux of
—2 x 10* Nm?C! to pass through a spherical
Gaussian surface of 8.0 cmradius, centred on
the charge. The value of the point charge is :
(Giveng,=8.85 x 1072C*N"'m™)

(A) 15.7 x 10°%C

(B)-17.7x10*C

(C)-15.7 x 10°C

(D) 17.7 x 10°8C

fehkkk A1 2051 025*****

12.

13.

TgA ™ 100 mg 3R 3w + 10 uC & & BIC

Meld BN 98 1 m & Th Gared SN 4
wAfoT frar o 21 39 o # Sl g
IR ML &1cd o' BT URMAT vy & o=l

TS Iy b FHIU oIl ST g1 3afe

ATITART TR SN d1ER & AT 45° BT BIoT
A B, 1 99 d1EY BT MY BT BN
(feam T 8, g, =8.85 x 1072C?2N'm? 3R

m

T v g =10737)

A

+|

+

_|_

+

+Gi

_|_

+

+

+
(A) 17.7 nC/m? (B)1.77 nC/m?
(C) 885 nC/m? (D)0.85517.7 nC/m?

T fag ffaeT & HRer -2 x 10 Nm?C™' &1 U
faegd weras, 8.0 cm 31 & AR ASHd yo
& AR A ORI & | AT BT NADBR TSR
IS & D IR VI ¢ | 75 afraer o1 A B : (feam
T 8 g, = 8.85 x 1072C2 N m?)

(A) 15.7 x 10*C

(B)—17.7 x 10*C

(C)—15.7 x 103C

(D) 17.7 x 10C
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A particle carrying a charge equal to 100
times the charge on an electron, is rotating such
that it completes one revolution per second in a
circular path of radius 0.8 m. The value of the
magnetic field produced at the centre will be :
(1, =permeability constant)

(A) 107/, (B) 107,

(©) 10, (D) 107y,

Figure shows a current carrying square loop
ABCD of edge length is 'a' lying in aplane. If
the resistance of the ABC part is r and that of
ADC part is 2r, then the magnitude of the

resultant magnetic field at centre of the square

loopis:

fehkkk A1 2051 025*****

14.

15.

U B R bl Serag W Rerd Araer &1
100 AT 377aeT faeMM & | BOT 59 HhR goiF
Fx 381 & f5 9% 0.8 m 51 a1l Ua gaeR

92T # Uy hUS U IR YOT Bl © | D UR
I DI &5 BT A B -

(1, = Frapreiierar (i)

(A) 107/, (B) 1077,

(C) 10, D) 107,

fer T for, v ot # Rerd, forRt o awTg
'a' & TP YRGS U BT ST & | A
ABC 9FT &1 R 1 € 3R ADC 9T &l
gfeRI 2r &, A1 39 97 ORI & ds U= gRomHt
BT &3 BT TR T |

\/EH'OI

3wa

(©

Inp, 1
D) 5
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17.
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Ablock of mass m & charge q is released on a 16. m SAM T AL BT T <A, Th ),
long smooth inclined plane. Magnetic field B is fRrpe I Tl R BRI I & | gea &5 B
constant, uniform, horizontal and parallel to fod, TeanE, &fas @ 99 dd @ 9dg @
incline surface as shown. Find the time from start FHIR SR SR & | IR fag 3 a8 T
when block loses contact with the surface. A IR, 19 i, 8 & ARf T @ <l © |
q
B
e . -
mcoso mcoseco mcos0 mcoseco
qB (B) qB qB B) qB
mcoto mcoto . _
(D) None of these % (D) s & 13 T8l
qB p qB
i
r?)
N
=)
-
0
=]
«
< 17
X
i
i

An infinite wire has a circular bend of radius a,
and carrying a current [ as shown in figure. The
magnitude of magnetic field at the origin O of

the arc is given by :

T I IR § 3T a &7 Uh IR g9 ©
3R uE faga uRT | &1 9899 I &1 & o fh
forg # <wfar T 2 AU B Y@ g O W
TEHII & BT IRATT FfIRad & §RT @b
fopar Smar @ -

b, I 3m
—— —+1
(A) 4na{2 }

(©) ﬁl{%”} (D) “—01{}1}

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”

Page No.: 8




18.

MATRIX

Class-Xll

OLYMPIAD

A circular tube of small thickness having outer
radius r = R/2 is fixed in gravity free space.
Magnetic field of strength B is present
perpendicular to plane of circular tube as shown
in figure. A charged particle (q, m) inside the

tube located at r = R/2 is given tangential

: gBR -
velocity vV, = T The work done by friction

long after motion is : [Inner surface of tube is

rough].

5q°B*R?

(A) _q—
8m

3¢°B*R?

(B) _2q4bR
8m

3g°B*R?

(C) _q—
4m

3g°B*R?

(D) 4B
S5m

fehkkk A1 2051 025*****

18.

q1Ed a1 r=R/2 9Tt ofe AIeE @ UE
FABR Tl [Rocd Jaad & § Rer 81 wef
FATHR el & qel B ofrgad B aed &1 Udh
B &5 fIemE 2| el & ek r=R/2 W
Rerd U MR &o1 (q, m) &1 W& o

Vfﬂﬁmw%lﬁzﬁaﬁw

m
gear Ty gRT fRar T BRf € (Fel @t

31faRe wde GIe ©)

59°B°R?

B
m

3¢°B°R*?

B
m

3¢°B°R?

© =
m

3¢°B°R?

O
m

Space for rough work
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20.
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The relationship between the magnetic
susceptibility (X) and the magnetic permeability
(W) is given by : (u, is the permeability of free

space and . is relative permeability)

(D) X=p, +1

Diamagnetic substances characterise by :
(A) low and negative magnetic susceptibility
(B) low and positive magnetic susceptibility
(C) high and negative magnetic susceptibility
(D) high and positive magnetic susceptibility

fehkkk A1 2051 025*****

19.

)
=

graabrd garedr (X) iR grEaadiad (1) &

el @ v P fFeTae e fobdn STar s ¢ (y,

el T Fraepeiiera iR . 3mufare graeiierar

0
X=1-—
© MKy

(D) X=p, +1

uf g uerf AMEE T B ©
(A) B9 U9 RoTHE g6 Uiy o
(B) %9 U9 g TS i Ugir o
(C) aiferp Ta xocA® gWod UgR o
(D) @1f¥% Ug gTHS gD Uaiy |
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PART II : CHEMISTRY

This section contains 20 Multiple Choice Questions (Q : 21 to Q : 40). Each question has four choices
(A), (B), (C) and (D) out of which ONLY ONE is correct.

21.

22.

2 moles each of ethylene glycol and glucose are
dissolved in 500 g of water. The boiling point
of the resulting solution is:

(Given : Ebullioscopic constant of water =
0.52Kkgmol™)

(A)379.2K

(B)3753K

(©)3773K

(D)277.3K

Which of the following components on mixing
will form anon-ideal solution :

(A) C,H, and C;H.CH,

(B) C,H.CI and C.H,OH

(C) C,H,Cl and C .H,Br

(D) C,H,Br and C,H.I

*xxik A1 2051025 *##5x

21.

22,

URrelH TARdIA SR TdN UAF B 2 Al
B 500 g STeT H =l ST & | gRemd e

BT FIID ©

(feam T B+ STel BT FaHiE I ReRid =
0.52Kkgmol™)

(A)3792K

(B)3753K

(C)3773K

(D)277.3K

fre1 & 9 o ges, ffdm 5 om w

areTaR e aaRAT -
(A) C{H, @om C,H,.CH,
(B) C,H.Cl war C.H,OH
(C) C,H,Cl warr C,H,Br

(D) C,H,Br war C,H,I

Space for rough work
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23.

24,

25.
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A graph plotted between log k versus 1/T for

calculating activation energy is shown by

log 1 / log 1
(A) B)

/T —>

! !

log k
© (D)

/T —>

/T —

/T —>

Which among the followng reactions can be an
example of pseudo first order reaction?

(A) Inversion of cane sugar

(B) Decomposition of H,O,

(C) Conversion of cyclopropane to propene
(D) Decomposition of N,O,

2N,05(2) > 4NO,(2) +0,(2)
What is the ratio of the rate of decomposition

of N, O, to rate of formation of O, ?
(A)1:2
B)2:1
©) 14
(D)4:1

fehkkk A1 2051 025*****

23.

24.

o)
N

AfhaoT St @l T0HT & g logk 99 1/T @
9 BT NG fhad gRT g T &7

log 1 / log 1
(A) B)

/T —

! !

log k log k
©) D)

/T —>
ferfaRRaa # 31 =i sifAfhar oA Tom dIfe
DI AMAHAT BT TH ITEROT BT Ahell &7
(A) 3¢ THT BT YRIAHAA
(B) H,O, &1 3uge
(C) ATSFAIIYA BT UG H HTAROT
(D) N,O, &1 auge-
2N,0O4(g) = 4NO,(2)+0,(g)

N,O, & 3qere &1 &x 3Rk O, & fmior 1 <%
BT IFUTd FT © ?

(A)12

B)2:1

(C) 1:4

D)4:1

/T —>

/T —>

Space for rough work
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26.

27.

28.

29.

MATRIX
OLYMP'AD

Calculate emfof the cell in which the following 26. O ® emf B TOET HIRTC Svgast rfafspar @
reaction takes place:- :

Ni, +2Ag" (0.002M) — Ni, +2Ag" (0.002M) —

Ni* (0.160M)+2Ag, Ni* (0.160M)+2Ag

Given: E7,; = 105v,228KE _ g 06, feam & ES, = 1.05v, 23087 _ ¢ o6,

log2 =0.3) log2=0.3)

(A) 1.05V (B)0.912vV (A)1.05V (B)0.912v
©)1.19v (D)2.05V (©)1.19v (D)2.05V

The dependence of molar conductance on 27. A5 oeas Ry T W Steid faera=t
concentration of electrolyte, may be expressed & ford T[T STUEcy Bl Ardl TR HIeR ATl
as A=A’ —A~JC for all given aqueous B ERRAT DA, = A” - 4J/C & w0 H 1
solutions, except fpar ST Abdr &

(A)HCl(aq.)
(C)NaOH (aq.)

(B) CH,COOH(aq.)
(D)NaCl(aq.)
Compound A used as a strong oxidizing agent
is amphoteric in nature. It is the part of lead
storage batteries. Compound Aiis :

(A) PbSO, (B) Pb,O,

(C) PbO, (D) PbO

A firstrow transition metal in its +2 oxidation
state has a spin-only magnetic moment value of
3.86 BM. The atomic number of the metal is
(A)22 B)23

(©)25 (D)26

fehkkk A1 2051 025*****
&

29.

(A)HCl(aq.) (B) CH,COOH(aq.)
(C)NaOH (aq.) (D)NaCl(aq.)

AH A TP Yacl SHTaABRT HHb DI TS
SN BIT & 3R I% S eH! YR &7 5 | I8
oIS ARG e BT AN & | Affre A B
(A) PbSO, (B) Pb,0,

(C) PbO, (D) PbO

v ol & it HshvT e T 42 SffaRiTaoT
3FERRIT H ‘AT A1 g1 el 3.86 BM

2| ©Tg BT URAY] HHG B
(A)22 (B)23
(C) 25 (D) 26

Space for rough work
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30.

31.

32.

33.

MATRIX
OLYMP'AD

Which of'the following acts as a strong reducing 30. 91 9 oW TS Udd IUERD AAHHD B
agent ? (Atomic number : Ce = 58, Eu=63, w0 H BRI BT & 7 (GRA] | Ce = 58,
Gd=64,Lu=71) Eu=63,Gd=64,Lu=71)

(A) Lu™ (B) gda* (A) Lu™ B) Ga*

(OXe (D) Eu** (©) ce™ (D) Eu™

To inhibit the growth of tumours, identify the 31. <R gfg @ Adbe B SN U ST arel
compounds used from the following : ARrent BT g5 :

a. EDTA a. EDTA

b. Coordination compounds of Pt b. Pt & IuwEwdeH difrd

¢. D—Penicillamine c. D — ufaRrerudi=

d. Cis—Platin d. Cis — fa—wifes

Choose the correct answer from the option A fag U et § ¥ w8 SR T

given below : %

(A)aand ¢ Only (B)aand b Only io (A)Fad ade ¢ (B)@ad awei b
(C)band d Only (D) cand d Only g (C) daet b aerm d (D) ®aet ¢ 7T d
The metal complex that is diamagnetic is § 32. vligal O Wad © — (WA HHId  Fe,
(Atomic number: Fe, 26; Cu, 29) 4; 26 3R Cu, 29)

@A) K,[cu(cN),] ®) K,[cu(cN),] 3 A) K, [cu(cN),] @) K,[Cu(CN),]
(C) K;[Fe(CN), | (D) K,[FeCl,] (C) K;[Fe(CN), | (D) K,[FeCl,]

The oxidation states of Cr in 33. [Cr(H,0),ICL,[Cr(CH,), ] e

[Cr(H,0)]ICL,[Cr(C,H,),]and
K,[Cr(CN),(0),(0,)(NH,)] respectively
are

(A)+3,+4 and +6
(C)+3,0and +6

(B)+3,+2 and +4
(D)+3,0and +4

K,[Cr(CN),(0),(O0,)(NH,)] % Cr
STRITPRT TR HATT: &

(A) +3, +4 T +6
(C)+3, 0 T +6

(B) +3, +2 I +4
(D) +3, 0TI +4

Space for rough work
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34.

35.

OLYMPIAD

MATRIX

Class-Xll

Which of'the following is most reactive toward

the acid-catalysed dehydration ?

OH OH
(A) é (B) @
OH
ol

OH
e
O~
Compound (Q’ can be best
CH,

prepared by which of the following reaction?

~OH
(1)NaH
(A) (2)Et-1
CH,
OH
(1)NaH
(B) g oM
EtY
OH
(1)NaH
(C) (Cr (2)Et-1
CH,
‘\\\\Cl
EtO®Na®
—_—>
(D) Jﬁ 3
CH,

fehkkk A1 2051 025*****

34.

35.

o # ¥ DI oreT SAR@Y SieliaRoT gq
wafferes foramia € 2

OH
e

OH

CH,
=1 & 9 frg affhar grT 8rm?
SOH
(A) e
CH,
OH
(1)NaH
(B) g oM
ErY
OH
(1)NaH
(C) J/_\r (2)Et-1
CH,
“\\\Cl
EtO®Na®
: —>
o L1
CH,

Space for rough work
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36.

37.

MATRIX Class-XII
OLYMP'AD
List-1 List-IT 36. g1 G-I
Reaction Mechanism for the SIBIERI = IE & =
formation of major % forg fopanfafer
product
/\/__socy, /N\/__socy,
Py 2 (DE, Py 2 (DE,
OH OH
Br Br
(Q moist Ag,O (2) SNI (Q) Ph*/ moist Ag,O (2) SNl
R) (3)8S,i R) (3)S,i
(S) O—I Ale KOl 482 (S) O—I Ale KOl 4)S2
(A3 4 2 1 A)3 4 2 1
B)3 1 2 4 i B)3 1 2 4
X
©3 2 4 1 & ©3 2 4 1
o
™3 2 1 4 > D3 2 1 4
o
Nitration of aniline in strong acidic medium also g 37. U BT ASCIHROT Ude Tl ARIH H B
give m-nitroaniline becasue : W m--TEERfele 9 957a7 ¥ Fafes —
X
X

(A) In absene of substitutents nitro group always
goes to m-position.

(B) In spite of substituents nitro group always
goes to only m-position.

(C) In acidic (strong) medium aniline is present
as anilinium ion.

(D) In electrophilic substitution reactions amino

group is meta directive

(A) vferemdt @ ergulReIfd # 18gT |E Bwen
m-ReIfey TR ST ®

(B) ufcrerdl &1 IufRerfd & qrasie A8gT 998
TN Baat m-Reifer wR & e 8

(C) arefra (srer) Arezs & Qe CfAferfam
3MIT & w9 H BN B

(D) S Rg) ufoRenu= aifdfrar § ey
T m-Fdear 8

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”

Page No.: 16




39.

B):

OCH,
NO
(B)
Cl
OCH,
Cl
(D)
Cl

MATRIX
OLYMP'AD
Iin\;(c))z A) ——— CH3ONa B); 38. H so N0 (A) CHONa_ CH3ONa
Product (B) 1s SeTe (B) 8FT—
¢l OCH, Cl
NO NO NO
(A) (B) (A)
OCH, Cl OCH,
Cl OCH, Cl
OCH Cl OCH
© (D) ©)
Cl Cl Cl
N C 1 N C 1
39.

Dye (coloured) Which colour of the dye is formed

?

(A) White

(B) Orange/Red
(C)Black
(D)Blue

fehkkk A1 2051 025*****

@ NaNO, +2HCI @ PhOH

Dye (37) 5@ (dye) &T I BT

(A) w5
(B) A1 / ettt
(C) Pretm
(D) el

“You don’t have to be great to start. But you have to start to be great.”
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MATRIX

OLYMPIAD

40.  Which of the following compounds will not 40. P ARE THETE AMNE FEl Ui
react by unimolecular nucleophilic substitution ifafepar T8l Hm —
Reaction?
(A) (C,H;),CBr (A) (C,H;),CBr

I
®) O< ®) O< CH,
(j)\( © Br

(D)
Br

fehkkk A1 2051 025*****

Space for rough work
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&8 OLYMPIAD

MATRIX

Class-XIlI (A)

PART III : BIOLOGY

This section contains 20 Multiple Choice Questions (Q : 41 to Q : 60). Each question has four choices
(A), (B), (C) and (D) out of which ONLY ONE is correct.

41.

42.

43.

44,

How many pollen mother cells will form 1000 pollen

grains :
(A) 200 (B) 250
(C) 300 (D) 100

The given figure shows a typical anatropous
ovule. What do A, B, C & D represents :

\
)\ 4
(A)A — Hilum, B — Funicle,
C — Nucellus, D — Micropyle

(B) A — Hilum, B — Outer integument,
C — Nucellus, D — Micropyle

(C) A - Hilum, B — Outer integument,
C — Embryosac, D — Micropyle

(D) None of these

The role of double fertilization in angiosperms is

to produce:
(A) Cotyledons (B) Endocarp
(C) Endosperm (D) Integuments

Nucleic acid was discovered as nuclein by :
(A) Miescher (B) Koch

(C) Altmann (D) Flemming

*xxik A1 2051025 *##5x

41.

42.

43.

44,

1000 TRITER0T farer=1t 1 ifremraii g1 fAfda farg
SR

(A) 200 (B) 250

(C) 300 (D) 100

e w1 form o gt uxiig doTve @1 g e
2. A B, CRD®NECE:

(A) A—=TTRPI, B — dIsivsqd,
C > dovser, D — dovsgR
(B) A — AT, B —> 9T&l &R,
C > diovsar, D — dISIvSgR
(C) A — TTI¥eT, B —» dTET LTI,
C > Y1y, D —> dIGUSgR
(D) 374 A D13 7T
sMqadiforal # fgfes &1 ard =1 @1 o

PRATS

UNKISEE] (B) Bl

(C) Yorury (D) 3TEATaRT

fehereh §RT =J[deTeh 37T <l =gfdetl o <od QST 1T:
(A) TR (B) @4

(C) Teeid (D) FAfHT

Space for rough work

C Note : Please do not attempt this section if you are a Maths student. )
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45.

46.

47.

48.

MATRIX

Class-Xll

OLYMPIAD

The human chromosome with the highest and
least number of genes in them are respectively :
(A) Chromosome 21 and Y

(B) Chromosome 1 and X

(C) Chromosome 1 and Y

(D) Chromosome X and Y

Which one is a dominant trait out of the
characters choosen by Mendel :

(A) Pod Colour — Yellow

(B) Seed Colour — White

(C) Flower Position — Axial

(D) Plant height — Dwarf

t-RNA attaches, amino acid at its :

(A)3'end

(B) 5' end

(C)Anticodon

(D) Loop

Which of the following figures correctly
represents the replication fork formed during
DNA replication :

SY

-
— N\

3Y

A3

fehkkk A1 2051 025*****

45.

46.

I
~

I
®©

I AG [ORIF STIH T 31 iR Haky oA
G H S 81 ©, 9 AT ©

(A) ToRIA 21 3R Y

B) PR 1 3R X

(C) ToREE 1 3R Y

(D) IoRIF X 3R Y

HUSH RT T ol H A DIAT Yeh JHTdT
SAETOT B -

(A) Well BT 1 Ul

(B) 9151 &1 37 — Td

(C) gu o1 Rerfel — <pefig

(D) UTET &Y SaTg — 4T

t-RNA @& ot RR U= orfIHT a7 e 7

(A) 3 RR ™R

(B) 5' RR

(C) TSI W

(D)o@ &

=1 9 A @I form DNA gl faaso & SR

C

I a1l Ufiaf fgeme o |dl wu 3 serfan g -

UNB

Space for rough work

C Note : Please do not attempt this section if you are a Maths student. )
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49.

50.

SAL"AI\I%IAXD Class-XIll
3 3
5 5
®) 2, d ®) i
3 ‘K\ 3 V\\
AN &) AN &)
5 5
3 3

When a tall and red flowered plant crossed with a
dwarfand white flowered plant, phenotype in the
progeny is dwarf and white. What will be the
genotype of tall and red flowered plant, assuming
that tall and red are dominant phenotype :

(A) TTRR (B) TtRR

(3) TtRr (D) TTRr

Match the columns and select the correct opiton

with respect to sex determination :

Column-I Column-II

a. XX-XY type i. Hen

b. XX-XO type ii. Human

c. Haplo-diploidy iii. Grasshopper
d. ZZ-ZW type iv. Honey bee

v. Drosophila
(A) a-v, b-iv, c-iii, d-i
(B) a-i, b-iii, c-iv, d-i
(C) a-ii, b-iv, c-i, d-ii
(D) a-v, b-i, c-iii, d-ii

fehkkk A1 2051 025*****

49.

W
e

T4 o 9 Tl YWER] T8y &1 pid dI- qell
¥qd QUETR] UTeY & A1 HRIAT dd Al ol
SI&TOT UTReY FITT TIT T o1 | &1 ST offel Jofe
TR UTeY <1 ST UTRed 1 81T, IfS 89 I8 A1

B T G <ATel YHT TeqT §

(A) TTRR (B) TtRR

(C) TtRr (D) TTRr

foiv feriRor & e # a4l & e iforg &iik

|2l f[ddmey gy -

w1 wWH-11

a. XX-XY YR i gt

b. XX-XO bR ii. A

c. TSz iii. et

d. ZZ-ZW &R iv. HeHeRdl
v. STt

(A) a-v, b-iv, c-iii, d-i
(B) a-ii, b-iii, c-iv, d-i
(C)a-ii, b-iv, c-i, d-iii

(D) a-v, b-1, c-iii, d-ii

Space for rough work

C Note : Please do not attempt this section if you are a Maths student. )
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S1.

52.

53.

MATRIX

Class-Xll

OLYMPIAD

Assertion (A) : Length of DNA is usually

defined as number of nucleotides present in it.

Reason (R) : Length of DNA is the
characteristic of an organism.

(A) Both A and R are true and R is correct
explanation of A

(B) Both A and R are true but R is not correct
explanation of A

(C)Ais true and R is false

(D) Both A and R are false

Use of which contraceptive method inhibits
ovulation and implantation ?

(A) Oral pills

(B) Tubectomy

(C) Lippes loop

(D) CuT

Amniocentesis is applicable for detection of :

a. Cleft palate

b. Down's syndrome
c. Haemophilia

d. Sex of the foetus
e. Sickle cell anemia
f. Jaundice

Choose the correct option :
(A)a,b,cand f
(B)b,c,dand f
(C)b, c,dand e only
(D)b,c,d,eand f

fehkkk A1 2051 025*****

S1.

52.

W
e

BT (A) : DNA 3! od1g BT AR TR 398
HIo[E GfFrdIcTg S &1 AT & wU H R4
feram Sirar 2 |

BRI (R) : DNA 3 od18 U Siig a1 faeree
g |

(A) AT R S 681 € IR, A &I 0L 1 @

(B) A @1 R S @21 € 9 R, A &1 & &R
el ©

(C) AT ¢ SR R 39T ©

(D) A TAT R 1 399 &

o1 7 9 fora iR fafd & o & sieiead
Td TR 37a%g Bl § ?

(A) TR Mifert

(B) TS

(C) ferera qu

(D) CuT

Seqae 71 @1 uar o @ ford U o
ST ©

a. faaRa arg

b. ST RI=s1H

c. TAIwIferan

d. Yot &1 feim

e. T DIRIGI IR

f. Wferan

3 favcd &1 g9 P

(A)a, b, c o f

(B) b, ¢, d qorr f

(C)®ad b, c,d T e

(D) b, c,d, e qerf

Space for rough work
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54.

55.

56.

57.

MATRIX

Class-Xll

OLYMPIAD

If both ovaries are removed from pregnant
human female in first trimester of pregnancy then
itwilllead to :

(A) Abortion

(B) Normal foetal development

(C) Irregular ovulation

(D) Menarche

Statement A : A pair of functional mammary
gland is characteristic of all mammals.
Statement B : Each ovary is connected to the
pelvic wall and uterus by ligaments.

(A) Both the statements are correct

(B) Both the statements are incorrect

(C) Only statement A is correct

(D) Only statement B is correct

Choose the odd one w.r.t. chromosome number
per cell in humans :

(A) Spermatogonia

(B) Primary oocytes

(C) Primary spermatocytes

(D) Ootid

How many of the following hormone are released

by placenta ?

hCG, hPL, estrogen, progesterone, testosterone,

androgen, prolactin, thyroxine
(A) Three

(B) Five

(C) Four

(D) Six

fehkkk A1 2051 025*****

54.

55.

W
=

w
~

e Tdar @) ugel famTel 9 e AT g Jiger
A ST JTSTERI BT faU ST @Y 37epT URomd g1

(A) THUTT

(B) 9T YOI uRae=

(C) srfrafad srsrt

(D) IoTee=

HAT A : DRIt T TRt Tt e @
arfireteror g |

BT B : TAD ST sNfo7 MRy qem mterg
A FY gRT ST &Il 2 |

(A) THI P e &

(B) T4 & TTerd §

(C) DacT HAT A T2 B

(D) ®act $A- B L ¥

HIG H U DI oA A&l & de4 | faww
g &1 Tg DI

(A) gep1opot

(B) UAHen 3ied

(C) T YEhToThIRIDT

(D) IFSTIHRY

frforaa # & favaer giH oroRT 91 Saunfed
o wma €7

hCG, hPL, XTSI, UToiRg 14, SRR,

UsIo, UTelfded, arssifaa
(A) T

(B) Ufa

(€) @R

D) ©:

Space for rough work
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S8.

59.

MATRIX
@8 OLYMP'AD
Statement A : Formation of life was succeeded 58 ®UA : S o1 Ao IRImafe Sgfde |
by chemical evolution. Ugel gaAT T |
Statement B : First forms of life could have $AA B : Y2H Sl W0 Ugel A SURI srofifad
come from pre-existing non-living organic CAEIRER 3TLAT A 31T B AT B
molecules.
(A) Only statement A is incorrect (A) DI HAT A TTd B |
(B) Only statement B is incorrect (B) ad HUF B Teidl 2 |
(C) Both A and B statements are incorrect (C) AN B 41 HU Teid 2 |
(D) Both A and B statements are correct (D) A T2 B &I $9 981 © |
Find the incorrect match : 59. Terd e o1 Bifey:
(A) Origin of universe - Five billion years ago (A) 5&T7s @ Il - dfg faferas ad gd
(B) Sea weeds and - Around 320 mya (B) 99! TRUAAR 3R - 320 mya & T
few plants existed BB UIey IR H
A
(C) Ichthyosaurs - 200 mya (C) sfderaraa - 200 mya
(D) Human brain - Parallel evolution (D) AT ART=h - AR [
and language 3R AT
Read the following statements and find out the 60. 1 DU B I DY TAT AT HAF DI

60.

incorrect statement :

(a) The universe is almost 20 million years old
(b) Huge clusters of galaxies comprise the
universe.

(c) Galaxies contain stars and clouds of gas and
dust

(d) Considering the size of earth, universe is
indeed a speck

(e) Big bang theory attempts to explain the origin
of earth.

(A)a,band ¢

(B)bandc

(C)aandd

(D)a,dand e

fehkkk A1 2051 025*****

UgAE DI -

(a) FEITS T 20 fafora= 9y g @

(b) SEITUS ¥ 3TN TR & faenet w9E SuRerd
g

(c) BRI # RIART iR 41 & d7eel Ud &
[ o1 Ffed €

(d) 9241 & ATHR DI €T H IE gU TS D]
T fa=g a1 HivreT 7 B

(e) fa1 971 RygT=1 gl @1 IURT & IR H Jvid
CRGINS

(A)a,bdarc

B)bdaaic

(Cyadend

(D)a,ddaare

Space for rough work

C Note : Please do not attempt this section if you are a Maths student. )
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OLYMPIAD

MATRIX

Class-XIlI (A)

PART III : MATHEMATICS

This section contains 20 Multiple Choice Questions (Q : 41 to Q : 60). Each question has four choices

(A), (B), (C) and (D) out of which ONLY ONE is correct.

41.

42.

Let [x] denote the greatest integer less than or

equal to x. Then the domain of

fix)=sec 2[x]+ 1)is:
(A) (o0, = 1] U [0, )
(B) (o0, — 1] U [1, )
(C) (o0, ) - {0}

(D) (o0, 0)

Considering only the principal values of the
inverse trigonometric functions, the value of

anf(2)-250( 3]s

7
(A) oy

-7
(B) 1

© 5

(D) None of these

*xxik A1 2051025 *##5x

41.

42.

A [X], X ¥ BIS, AT IS GRS & AGTH YU D
PIeenare |99 f(x) =sec (2[x] + 1) HTUL:

(A) (=0, = 1] [0, 0)
(B) (=0, = 1] 1, )
(©) (o0, 0) - {0}

(D) (=0, 0)

gfarer o weri (inverse
trigonometric functions) & @del g A
(principal values) 1 &I H T gV,

tan (sin’1 [%) —2cos™ (%B PIAML
7

(A) 54
-7

B) 54

-5
© 2
(D) 314 A o1g

Space for rough work

C Note : Please do not attempt this section if you are a Biology student.)
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43.

44.

45.

MATRIX Class-XIl
OLYMP'AD
- L L lin - L L ln
If 3(sin'x) +4(cos'y)—2(cos'z) = > then 43,  Ifd 3(sin'x) + 4(cosly) — 2(cos'z) = >
find value of x2°'5 + y2017 + 72019 - 2, a1 X201 + Y2017 4 72010 o W B
(A)1 (A1
B)2 B)2
©3 ()3
(D) None of these (D) 374 A DI T2
L. cosO —sinH ! 2
Let A= d P= - =
e \{)E 1 and P Line cose} 44,  #FfeE A \{)E 1 3R
0> 0.IfB=PAP", C=P"B'" Pand the sum of ,
:[0959 ‘Sme} 0> 02 |3fd B=PAP"
the diagonal elements of C is m ,where ged(m, % sin® cosO
, ! ; C =PI B P 3R C & ool & st a1 2
n)=1,thenm+nis: Q
2 M 3 etgedm,n)=1,Am+n?:
8 n
(A) 2049 =
< (A)2049
X
X
(B)258 5 (B)258
(C)65 (©) 65
(D) 127 (D) 127
If A is non-singular square matrix where B=A" 45. TR A v egerToig o s § ol B = AT

and A+ B?2=1such that A’ + [ = kA then k is

equal to:
(A)2 B)6
©)4 D)3

TAMA+B2=1. IR A +=kAT da k #1894

SR
(A)2 B)6

(©) 4 (D)3

Space for rough work

C Note : Please do not attempt this section if you are a Biology student.)
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46.

47.

48.

MATRIX

Class-Xll

OLYMP'AD
1 2 . .
Let Az{o J and B =1+ adj(A) + (ad;

A)*+.....+(adj A)". Then, the sum of all the
elements of the matrix B is :

(A)-110

(B)22

(C)-124

(D)-88

Let A be a square matrix such that AAT=1.
Then %A [(A +A' )2 + (A ~A' )ZJ is equal
to:

(A)A*+1

(B)A2+AT

O)A +1

(D)A3+A"

Ifthe system of equations

2x+Ay+3z=5

3x+2y—z=7

4x+Sy+pz=9

has infinitely many solutions, then (A% + p?) is
equalto:

(A)26

(B)30

(©)22

(D) 18

fehkkk A1 2051 025*****

46.

47.

A
o

1 2
AT A:{O J e B =1+ adj(A) + (adj

A + ...+ (adj A)'° 71, @1 3egE B & a4l
3ragal BT AL

(A)-110

(B) 22

(C)-124

(D)-88

AT U i g A D forg AAT=1%8 @1

%A[(A+AT)2 +(A—AT)2}W g

(A)A2+1
(B)A2+AT
(CO)A +1
(D)A’+AT

gfe aHIeRYT e
2x+Ay+3z=35
3x+2y—z=7
4x+Sy+uz=9

DI TAL, A (A + p?) SRR T
(A)26
(B) 30
(C)22
(D) 18

Space for rough work
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49.

50.

51

following is correct :

(A) f(x) is not continuous at x =1
B)f'x)>0vVx>1

(C) f(x) is continuous V x € R but not

differentiable atx =1

(D) f(x) is not differentiable at two points

MATRIX V' Class-XIl |
OLYMP'AD
If A(et, B, 7) 49. =R Ao, B, y)
302 a>+oap+p> al+ay+y’ 302 o’ +ap+p? a’+oy+y
_ | rop+pt 3P B +By+v _ |7 ap+pt 3R B> +By+y°
o’ +ay+y° PPy +y’ 3y? o +ay+y’ B +Py+y’ 3y?
and o, 3, A are distinct prime numbers, then el o, B, A fafi=T srrsg e €,
the minimum value of |Acs, B, 1) is : (AL, B, )| 1A A E -
(A)25 (B) 49 (A)25 (B)49
(€) 16 (D) 36 ©) 16 (D)36
[x+1] Ix+2] [x+3] [x+1] [x+2] [x+3]
Let A=|[x] [x+3] [x+3] [, wherelt] 0. A A<|[x]  [x+3] [x+3] |. %[
Ix] - Ix+2] [x+4] ! [X]  [x+2] [x+4]
denotes the greatest integer less than or equal %‘o HEH QUITes < 1 e & A det (A) = 192 2,
tot, If det (A) =192, then the set of values of x % 1 x B I T e e < R SfeRTe
is the interval : S
(A) [60, 61] (B) [62, 63) ; (A) [60, 61] (B) [62, 63)
(C)[68, 69] (D) [65, 66] % (C) [68,69] (D) [65, 66]
If f{(x) = min{1, X%, X} then which of the 51 FfRfx) =min{l, X, x*} A= G I AL

T

(A) f(x), x =1 R Iaq 21 2
B)f'(x)>0Vx>1

O fix), Vx e RAFGA(TWRG x = | W
AGANT e B

(D) f(x) < fa=gaii U= srameiy g &

Space for rough work
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52.

53.

54.

MATRIX

Class-Xll

OLYMP'AD
Let f: R — R be a function given by

1—00252x’ x<0
X
f(x)= o, x=0 where
B\/I—cosx) >0
X

o, B € R. Iffis continuous at x =0, then o* +
B?isequalto::
(A)6 (B)48

©3 (D) 12

Let y = f(x) be a one-one function such that
f(1).f(2) <0 and f(2).f(3) <0 then which of the
following must be correct :

(A) f(x) =0 has at least two real root

(B) f(x) = 0 has exactly one real root

(C) f{x) must be a discontinuous function

(D) f(x) = 0 has no real roots

Water is being filled at the rate of 1 cm?/sec ina
right circular conical vessel (vertex downwards)
of height 35 cm and diameter 14 cm. When the
height of the water level is 10cm, the rate (in
cm?/sec) at which the wet conical surface area

of'the vessel increases 1s :

(A)5 (B) g
V26 V26
©75 ST

fehkkk A1 2051 025*****

W
R

52.

53.

AAT TS HdAd f R —> R @&
1—00252X’ < <0
X
f(x)= o, x=0 @ ufurfyg
B\/l—cosxj >0
X

frar ST, el a, B e R I x =0 R aaq
B g, Mol + P2 D RWER T
(A)6 (B)48

()3 (D) 12

ATy = f(X) (& (D! Bed 39 UPR ¢ &
£(1).£(2) < 0 T f(2).£(3) < O T Fre 3 1 e
HIT AT

(A) f(x) = 0 & o9 3 o7 < et 7t

(B) f(x) = 0 &1 & T IR<IfaD 7oA &

(C) f(x) Y 1A Bt BT

(D) f(x) = 0 T PIE arecifiies 7ot =181

35 9 SaTE T 14 W AT @ U o g
SigaTpR dad, fOrIeT T S @Y AR B, FH 1
cmd/sec BT &R A YN W] S X&T & | o7 U

@I FAE DI Sars 10 9 8, T9 907 @ T Y
YFHR TR &%l B ghg X (FY/A.H)

()5 (B) @
o V26 JT;
©75 0
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55.

56.

57.

58.

M{;\TRﬂIX Class-XIl
OLYMP'AD
If the function f(x) = 2x*> — 9ax? + 12a’x + 1, 55. afd wed fix)=2x>—9ax>+ 12a’x+1,a>0,
where a> 0, attains its local maximum and local & famgall p 3R q IR HAT I 31 &iR
minimum values at p and q , respectively, such o =Tam A € qo p2=q 8 @ f(3) R &
that p?=q, then f(3) is equal to :
(A) 55 (A) S5
B)10 B) 10
(©)23 (©)23
()37 (D)37
The number of local maxima/maximum for the 56.  wey = x2 — 2 sinx, Vxe [O, g J & for
. — w2 . E . .
function y=x*—2 sinx, VXG[O,Zjls. S e st ST 2
(A)0 ®)1 : Wo 1
(©)2 D)3 97 )3
FP() = 20135912 2012x 1 _ 16x+8.then & 7 T P(X)=2013x77 = 2012¢" — 16x + 8,
0
(=] 1
L N ST
P(x)=0 for XE|:O,820“:| has : >, a9 P(x) =0, XG{O,SZOH} 1A I
X
: (A) B Ta e
(A) exactly one real root * (B) o1 e 210 %
(B) no real root
C) 3fErencd U ariide
(C) at most one real root (D) N Q_;: K
(D) atleast two real roots (D) @aen kS
58. w1 R={(a,b)|a—b3muR#u? a, b Ixafa®

LetR={(a, b)|a—bisirrational ; a, b are real
numbers}, then relation R is:

(A) reflexive and symmetric relation
(B) transitive and symmetric
(C) symmetric relation

(D) equivalence relation

A} 9 = R 8
(A) W 3R AT T
(B) Ssme 3R gAfAa

(C) wofia T

(D) goaar ay
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59.

60.

MATRIX

Class-Xll

OLYMP'AD
Which of'the following is correct :

3 2

X
(A) Letf(x) = ?Jr? +ax+bVxeRthen

f(x)isinvertibleiffa e [1,©),b e R

(B) The fundamental period of

f(x) = cos (sin x) + cos (cos X) IS T

(C) The number of real solutions of the equation
X +1=22x-11is3

(D) The number of real solutions of the equation

X+1=232x-11is1

X

55 +5

A function f(x)is given by (x) = ,then

the sum of the series
f(LJ+f(ij+f(ij+ ...... +
20 20 20

N

3

02

B) 5

oL

© 3

49
(D) 5

fehkkk A1 2051 025*****

59.

o)
S

fore=1 & O IR T B

3

2
Aywmfx)=* % +ax+bVxeRe,
32

al f(x) gepvoiy B afe sad afe
ae[l,o),beREI

(B) f(x) = cos (sin x) + cos (cos X) BT JTd
3addTe w2 |

(C) Ta=o X + 1 = 22x 1 & arafie
FAl DI ERT 3 8 |

(D) Tftax7 X* + 1 = 232x -1 & arafie
gl @1 AT 1 B |

—— g fean g, ar soft
5745

+f (ﬁ)
20

T Bt £(Xx) =
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