OLYMPIAD

MATRIX

Class-XI (B)

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.

The equation for real gas is given by

a
(P“'W)(V_b)=RT,whereP,V,TandR

are the presure, volume, temperature and gas
constant, respectively. The dimension of ab
is equivalent to that of :

(A) Planck's constant

(B) Compressibility

(C) Energy density

(D) Strain

A river is flowing from west to east direction
with speed of 9 km h™!. If a boat capable of
moving at a maximum speed of 27 kmh™ in
still water, crosses the river in half'a minute, while
moving with maximum speed at an angle of 150°
to direction of river flow, then the width of the
riveris:

(A) 112.5x/3m

(B)112.5m

(C)75m

(D)300 m

xxxxx B1141241025 **xx*

1.

et I & FHIBIOT Bl
(P42 )(V-1)=RT g eraa o

ST ®, ST8f P, V, T 3R R A9 T4,
3R, A9 iR 1 frdias €1 ab? &
fomr fr=iferRaa &) famm & \agey 2 -

(A) < Frmdia

(B) wdrsza

(C) St T

(D) fapfer

U <], 9kmh! &1 @1 & AT UfRTH | g4
foem o yaifed &1 & 21 afe Rer ofad #
27 km h™! &7 & A1el  ITRT B H e
U Albl I Fal BT 3T e § R &l o,
g & g8 921 & Yarg & faem | 150° & BIoy
R IAHTH a1 D AR A 8, AT A4l Bl
EISFRE

(A) 112.5x+/3m

(B)112.5m

(C)75m

(D) 300 m

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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The expression given below shows the variation 3 Sy T T ST v = AL + % W) F
of velocity (v) with time v = At* + % The T () % e, 7 T &1 ABC o
dimension of ABCis:: famm 2
A (ML T? (A)[M° LT
(B) [M° 1> T~ ] B) (M1’ T~ ]
(©) [M° L’ T7] (©) [M° L’ T7]
D) [M'L' T D) [M° L' T
Suppose a player hits several baseballs. Which 4. AT {6 a dqdtar Raarst &g &l I ARdr
baseball will be in the air for the longest time ? 2| BT T R T & forg arg H @ ?
(A) The one with the farthest range. (A) a8 ST o= a9 :1fdd B |
(B) The one which reaches maximum height. . (B) @8 ST 3ffdehdH Sarg ddb ygoil o |
¥

(C) The one with the greatest initial velocity. X (C) a8 RSTadT URMTH I |Fa 31fdd 81T § |
(D) The one leaving the bat at 45° with respect g (D) T8 Sl el BT eRIde & AT 45° IR ARGl

to the ground. E 2l
Ariver is flowing with a speed of 1 m/s. A g 5. TEh T4l 1 m/s &I AT A 98 W 2 | Uh dNId
swimmer wants to go to point C starting from % fa7g A 9 UR™ BIdR fadvg C dd Uga=T drsd

A. He swims with a speed of 5 m/s, at an angle
0 w.r.t. river flow. If AB=BC=1000 m. Then

the value of O1is:

B C
A
(A)30° (B)37°
(C) 45° (D) 53°

2| 98 <) B 981d b el O DI IR 5 m/s B
IT I IRdT 2 1 I AB=BC=1000m &
0 &1 719 BRI :

vs]
z"”o @)

(A)30° (B)37°
(C) 45° (D) 53°

Space for rough work
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A particle is projected with a speed 10 m/s as
shown in figure. The particle strikes normally
on the inclined plane. Then angle 0 is: (g=10
m/s?)

/ A

<&
<

v

6m
(A)tan' 1

(B)tan' 3
(C)tan'2

4
-1 —
(D) tan 3

Particle is projected from origin, find out the
time after which the velocity of the particle

becomes perpendicular to the initial velocity.

(g=10m/s?)
Y
w&&%
60° X

2
w5
(B)4s

4
© 5°
(D) None of these

*kkkk B1 1 1 21 025*****

=

T BT Bl FREATFER 10 m/s B a1 9 gafud

HAT ST B | BT Addel R oIFgdd ShIdl 2

AT &1 94 B8R (g = 10 m/s?)

/N JA

<&
<

v

6m
(A)tan' 1

(B)tan' 3
(C)tan'2

4
-1 —
(D) tan 3

five @1 qa fog | vafdd faean mar 2 @
fohae 9T 91 fUvs &1 I 39S RIS I

& ovEad 8 Sg | (g = 10m/s?)

&%

60°

2
A) 7F°
(B)4s
4
© F°
(D) 3% | PIg &l

Space for rough work
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A force F = o + Bx? acts on an object in the
x-direction. The work done by the forceis 5 J
when the object is displaced by 1 m. If the
constant oo =1 N then 3 will be :

(A) 8 N/m?

(B) 12 N/m?

(C) 10 N/m?

(D) 15 N/m?

A string of length 1m is fixed at one end and
carries amass of 100 g at the other end. The
string makes (2/m) revolutions per second

around vertical axis through the fixed end. What
is the tension in the string :

(A)1.6N
(B) 0.8 N
(C)32N
(D)2.4N

*kkkk B1 1 1 21 025*****

% fUvs W x-fem # U@ 9 F= o+ Px2 B
HAT 2 | o9 fuus &1 1 m fawenfua fvam sman
g, 1 91 g7 fbanr 1o Bt 5] ® | A i
a=1N, & da B & :

(A) 8 N/m>

(B) 12 N/m?

(C) 10 N/m?

(D) 15 N/m?

Im o= T SN &l U RIRT a9 © 3R g2l
RR W 100 g &7 S 841 & | S FOaRR,
AfST gATBR U | T dleid @l Wi T
BT & SNI SHEdlER e & IRl 3R (2/7) TFhR
gl AHUS T & 2| SR H T T © 7

(A)1.6N
(B) 0.8 N
(C)32N
(D)2.4N

Space for rough work
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An object of mass 1000 g experiences a time

dependent force F:(2tf+3t23)N. The

power generated by the force at time tis :
(A) BE+5°) W

(B) 22 +3t) W

(O +3t) W

(D) 2+ 18) W

A motorcyclist is going on an overbridge of
radius r maintaining a constant speed v. As the
motorcyclist goes up on the overbridge, the

normal force :

T

(A) Increase (N, >N,)

(B) Decrease (N, <N,)

(C) Remains same (N, =N,)
(D) Nothing can be said

*kkkk B1 1 1 21 025*****

10.

11.

ZA 1000 g 3 T 9%, T FI—fniR o
F:(2tf+3t2})N T ST PRl ¥ | T
R 9 gl gRT IU~ & T8 o 7 -

(A) BE+58°) W

(B) 22 +3t) W

(C) Q€ +3t) W

(D) (€ + 186) W

UEh ATsfdhd AR, r 5% & a1 R fad ara
v ¥ Off 38T 8 | S9—uI WiEfdhd 9aR g W
HUR DI 3R AN 9301 & 9 IR o7 & fer
gfcifchar aef :

T e

(A) 9gar 8 (N, > N,)
(B) &ream 8 (N, <N,)
(C) @8l & %&ar & (N, =N,)
(D) B Y TE1 B8l S Hhdl

Space for rough work

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

Page No.: 5




12.

13.

MATRIX

Class-XI

OLYMPIAD

A varying horizontal force F = at acts on a block
of mass m kept on a smooth horizontal surface.
An identical block is kept on the first block.
The coefficient of friction between the blocks
is p. The time after which the relative sliding
between the blocks prevails is :

2
@=F

2umg

(B)

a

(D) 2pmga

A small ball is given a velocity

f 7
5 g( atthe lowest point of verticle circle. Find

the maximum height reached by the ball from

projection point :

L

—u-= Egl

40 50

(A) < (B) T
30 270
© = D) 76

*kkkk B1 1 1 21 025*****

12.

[
w

U yRacd-eiia &fdsl g F = at U sl
IS I8 WR [ SIHAM m P U @b W
BRIRT 8 | UBel @i UR Ub WA i Xl
AT B | @t & dra g9 B IS p B | T8
T S 91 @il & drd Ae hde Jo
Il B

2
@=F

2umg

(B)

a

(D) 2umga
Teh BICT g BT SedleR g & [=1ad fdwg )

- %gé’ Fom 1S e e A
Tl UTe BT s I baq e Sl DI |

O—u= 5 gl
40
(A) < (B) Iy
3L 270
© = (D) 16

Space for rough work
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A block of mass M is connected to a pulley
and a light spring as shown in figure. The stiffhess
constant of the spring is k. The extension in the

spring when the whole system is in equilibrium

mg

is vk - Then the value of y (The pulleys smooth

and massless.)

(A1

(B)2

©)3

(D)4

A body rotating with an angular speed of 600
rpm is uniformly accelerated to 1800 rpm in 10
s. The number of rotations made in the process
is....

(A) 100

(B)200

(C) 300

(D) 400

*kkkk B1 1 1 21 025*****

14.

15.

ST M &1 Ud &dlid Udh o1 3R U B
REIT & o1 831 ® i o o 4 faman
2| R &1 worar Rerid k &1 o9 dwgol
repT Wger # Bl & o1 ArRaRer R R 4

w%gﬁmglmymm(ww

3R g <fRd Bl 8 )

(A1

(B)2

©3

(D)4

T 9% DIV A1l 600 rpm ¥ 1800 rpm, 10
sec # 81 STl 8 | a%g UpaHM w3 aRd & |
Ta 39 Ufhar § 9aBRI & G B8R L

(A) 100
(B) 200
(C) 300
(D) 400

Space for rough work
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Two particles start moving from rest from the
same point along the same straight line. The first
moves with constant velocity v and the second
with constant acceleration a. During the time
that elapse before the second catches the first,

the greatest distance between the particles is :

oY .
()~ B) -
oY oY
()3a ()4a

Figure shows a hollow box of mass 10 kg placed
on a smooth surface and on its inner surface a
smallblock of mass 5 kg is placed where friction
coefficient is 0.2. F is the minimum force at
which 5 kg block starts sliding on the inner
surface of box. We apply a force 2 F on box.
Find the time in seconds after which the 5 kg
block will hit the other wall of box. Neglect the
length of 5 kg block.

M=10kg
Skg|—F
TTTTTTTITITITIITITITITIITITITINOI
e 6m » smooth
(A) 4 sec. (B) 8 sec.
(C) 2 sec. (D) None

*kkkk B1 1 1 21 025*****

16.

17.

Q1 U FH R T B e T fdvg A
foRMIaRe ¥ AT URW B B | UM BT
frd o v @ dr fgcfia oo g @rora 9
Tefdll ® | feella o1 gIRT Yo &l usbsd @ Sl
Jgcl & WA b Sl BUIl D HeF feberd gl

gﬁ'rﬁ_

R B L
() — (B) o
o LY
()3a ()4a

a3 U e ¥ds W W geame 10 kg &1
Th Qe did 3@ 8 iR 9! naRa
g W S 5 kg & Uh BICT <dfd @l

ST ® gt 'yor [unich 0.2 ¥ | F 98 <AaH a9l
g o R Skg & <ifd fead @oF o) 908 W
fohereT oTaT & | 89 dfa WR 2 F 9l o0 2 |
Wb ¥ a8 AT ST DI fS1ee 18 5 kg 1
<l dfeRd Bl g QAR ¥ THRIWT | 5 kg
i oY daTs dfe & AT TWog F |

M=10kg

_>F

S5kg

TTTTITTTITTTTTTTTTITTTTITITITIT]
¢ 6m » smooth

(A) 4 sec.
(C) 2 sec.

(B) 8 sec.
(D) None

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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The potential energy of a 4 kg particle free to
move along the x-axis varies with x according

to following relationship :

U(x) = (%3 -~ % +6x+ 4.5} Joules , where
x isinmeters. If the total mechanical energy of
the particle is 27 Joules, then the maximum speed
of'the particle is :

(A) 1 m/s

(B)2m/s

(C©)3m/s

(D)4 m/s

A particle of mass m is moving in the xy-plane
such that its velocity at a point (X, y) is given as
v=a(yX+2xy), where o is a non-zero
constant. What is the force | acting on the
particle ?

(A) F=2ma’ (xX +y¥)

(B) F=mo’ (y&X +2x3)

(C) F=2ma’ (y& +x3)

(D) F=ma’ (x& +2y¥)

*kkkk B1 1 1 21 025*****

18.

—
hd

X-318T & 3L TA=IdYdd i Y §U 4 kg
T & BT DI RIS Fot x-& AT o=t
Hay & R gRafida gy 2|

3 2
U(x):(%—%mxw.sJ o, Wi x
Aiex # 2 | Afe w1 3 gt IS Kot 27 Sl
8, T4 BT B AfABaH a1l BMT |

(A) 1 m/s

(B)2 m/s

(C)3m/s

(D)4 m/s

m S BT U HUT Xy-ad H 39 JHR A
2 fF ts favg (x,y) W U HT AT
v=a(yX+2xy) B S8l o TF YRR (non-
zero) [F1acies & | YT YR I dTell g | T
27

(A) F=2ma’ (xX +¥)

(B) F=mo’ (y&X +2x3)

(C) F=2ma’ (y& +x3)

(D) F=ma’ (x& +2y¥)

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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Two particles A and B are placed as shown in
figure. The particle A, on the top of tower, is
projected horizontally with a velocity u and
particle B is projected along the surface towards
the tower, simultaneously. If both particles meet
each other, then the speed of projection of

particle B is [ignore any friction] :

A u

T

H ‘

l 4—'V B
I d >l

& _
(A) d\/; u

£
B) dy5 7

-3
(©) d\/;+u

(D)u

*kkkk B1 1 1 21 025*****

20.

S BT A 71 B oEgaR w0 g3 8 | R &
o o= Rerd &1 A &1 &8fds w9 & a1 u |
YO fbar ST 2 72T 3@ Wil 81 6ol B I
AR &I 3R |8 & i yeifa foar Sirar
& | A< F1 BT T gaR ¥ fAierd 8 d $r B
@ U &) AT & (fel +f 9BR & gvor a1
U HH)

A u

f

Space for rough work
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OLYMPIAD

MATRIX

Class-XI (B)

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,

23.

A commercially sold conc. HClis 35% HCl by
mass. [fthe density of this commercial acid is
1.46 g/mL, the molarity of this solution is :
(Atomic mass : C1=35.5 amu, H= 1 amu)
(A)102M

B)125M

(©)14.0M

(D)182M

The number of atoms in 3.2g of oxygen gas are

(A) 6.02x10%
(B) 6.02x10%
(©) 12.04x10*
(D) 12.04x10*

In the reaction,

4A +2B+3C —>A,B,C,, what will be the
number of moles of product formed. starting
from 1 mol of A, 0.6 mol of B and 0.72 mol of
C?

(A)0.25

(B)0.3

(C)0.24

(D)2.32

xxxxx B1141241025 **xx*

21.

22,

23.

qad ©U # fadb- arern s HCl gam e
A 35% HCI 811 2 | IS 39 AR 31 BT
o9 1.46 g/mL 8, 1 39 e o) Aierar 8
 (URAT] gegd : Cl=35.5 amu, H=1 amu)
(A)102M

(B)12.5M

(C)14.0M

(D) 182M

3.2 3T Sifaiisr 1 H wRATupRl @l Heem § —
(A) 6.02x10%

B) 6.02x10%

(©) 12.04x10%

(D) 12.04x10%
CICIERI

4A +2B+3C ->A,B,C,, A® 1 mol, B®
0.6 3R C & 0.72 mol ¥ wik™ 8Kl &, Mfifa

IS P Al Dbl AT F=IT BRI

(A)0.25
(B)0.3

(C)0.24
(D)2.32

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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24,

25.

26.

MATRIX

OLYMP'AD

Which statement is false for the balanced 24, AR QTR BT @ W H T deH

equation given below ? [T B?

CS, +30, — 250, +CO, CS, +30, — 250, +CO,

(A) One mole of CS, will produce one mole of (A) & |11 CS, & T Hie CO, UIsf el & |
Co,

(B) The reaction of 16g of oxygen produces (B) 16 um Sfferiist & 7.33 w1 CO, ur<
7.33g of CO, Il B |

(C) The reaction of one mole of O, will produce (C) T #iet O, ¥ 2/3 Hiel SO, Urad &l & |
2/3 mole of SO,

(D) Six molecules of oxygen requires three (D) siferfISTT & 6 3ropii & ferg e 379 CS,
molecules of CS, DI FALIHAT Bl @ |

The orbital having two radial as well as two 25. ®H® H 11 g a1 Q1 B S §, 98

angular nodesis : % -

(A)4f i (A)4f

(B) 5d < (B) 5d

-~

(©)4d = (C)4d

(D) 3p g: (D) 3p

The number of completely filled shells forthe  * 26. @< ST @ T Quicar “v 8T BRIl Bl e

element , S¥ is.
(A1
(B)2
©)3
(D)4

z -

(A) 1
(B)2
(€)3
(D)4

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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27.

28.

29.

30.

MATRIX Class-XI
OLYMP/AD
Select the incorrect statement: (According to 27. A B DI AR (@R Hisd & ATAR)
Bohr model)
V4 . o Z
(A) Velocity of electron in an orbit o (A) Ud PeT H Sldgid &l diT < o
(B) Frequency of revolution of an electron in . . n’
(B) e &1 7 getag v @ goid @ Jmafd oo —
3 z
an orbit o« n_2
z
-7’ -7’

(C) Total energy oc — (C) | Sl o —
(D) Angular momentum depends on 'n' (D) ®&1d HIofig [T ‘n’ IR iR o @
In which of the following pairs, the outer most 28. ffoRad gl 9 9 e a1gacH Solag i
electronic configuration will be the same? fa=ma |9 BRI ?
(A) V**and Cr* (A) V¥ g Crt

x
(B)Ni? and Cu’ X (B) NiZ* g2 Cu’

kJ
(C) Cr' and Mn?* § (C) Cr* T Mn?*
(D) Fe?" and Co* E (D) Fe* qem Co*
Among the following, basic oxide is : g 29. fHfoRed H aRiy sifedrss & ¢
(A) SO, % (A) SO,

X
(B) SiO, (B) SiO,
(C) CaO (C) CaO
(D)ALO, (D)ALO,
The pair, in which ions are isoelectronic with 30. I O 3 Al & WS clagil 8, 98 © -

APis:

(A) Br and Be?*
(B)Cl"and Li*
(C) S* and K*
(D) O* and Mg*

(A) Br @2 Be?*
(B) Cl e Li*
(C) S>> qarK*
(D) O> e Mg?*

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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31.

32.

33.

MATRIX
OLYMP'AD

Element “E” belongs to the period 4 and group 31. US d@ “E”, 3Mad ARON & If7ad 4 TAT g
16 of the periodic table. The valence shell 16 H1 HeR & | 3 T 4 “B” & 3dh IR &
electron configuration of the element, which is T BT FATSTHAT DI SAde = fa=ard 8 -
just above “E” in the group is

(A) 3¢2, 3p* (A) 3¢2, 3p*

(B) 3d", 4<%, 4p* (B) 3d", 4<%, 4p*

(C) 4d", 55, 5p* (C) 4d", 552 5p*

(D) 2s% 2p* (D) 2s% 2p*

Which of the following has been arranged in 32. 9 9 BT A ESl g8 9 ofNTg & folg
order of decreasing bond length ? | 87

(A)P-O>Cl-0>S-O (A)P-O>Cl-0>S-0O
B)P-0>S-0>Cl-0 B)P-0>S-0>Cl-0
(€©)S-0>C1-0>P-0O (©)S-0>C1-0>P-0O

D) c1-0>s-0>P-0 D) C1-0>s-0>P-0

In which of the following molecules number of 33. =1 H 9 {59 o] H By URAIY] WR YTl

lone pairs and bond pairs on central atom are
not equal?

(A)H,0

B) L~

(CO)H,S

(D) SCl,

*kkkk B1 1 1 21 025*****

TEAT qAT S AT D T W A 7 2

(A)H,0
(B)1-

(C)H,S
(D) SCI,

Space for rough work

“You don’t have to be great to start. But you have to start to be great.”
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34.

3S.

36.

MATRIX

Class-XI

OLYMPIAD

PCl, is well known, but NCI, is not. Because,

(A) nitrogen is less reactive than phosphorous.

(B) nitrogen doesn't have d-orbitals in its valence
shell.

(C) catenation tendency is weaker in nitrogen
than phosphorous.

(D) size of phosphorous is larger than nitrogen.

The CORRECT order of hybridisation of the
central atom in following species.
NH,,PCl,,NO;, OSF, isrespectively

(A) sp?, sp’d?, sp? and sp’d

(B) sp?, sp?, sp’d, sp’d?

(C) sp’d, sp?, sp®, dsp?

(D) sp’, sp’d, sp?, sp*d?

Given below are two statements : one is labelled
as Assertion A and other is labelled as Reason
R

Assertion A : The H — O — H bond angle in
water molecule is 104.5°.

Reason R : The lone pair — lone pair repulsion
of electrons is higher than the bond pair —bond
pair repulsion.

In the light of the above statements, choose the

correct answer from the options given below :

*kkkk B1 1 1 21 025*****

34.

3S.

)
S

PCI, wrder s 8 wReg NCI, 7€l | eifr—
(A) TILISH, BRDORY B Y B4 3rfAfcharsiier
gl
(B) SIS & dTeIad dIel H d-dherdh -Tal
B |
(C) LIS H BIEIRE BT il 7 sfegerd
uqfr &9 Bl 2 |

(D) SIS &1 AT H BIEHIRA BT DR

ESI)
e WefisT d el uRHATogsil & HBRoT B
AT Al A © —
NH,,PCI;,NO;, OSF,
(A) sp’, sp’d?, sp* @I sp*d
(B) sp?, sp?, sp’d, sp’d?
(C) sp’d, sp?, sp?, dsp?
(D) sp’, sp’d, sp?, sp*d?
A9 g1, B A @1 BRUT R U B

BT A: STd H H—O—H ¢ 101 104.5° 2 |

BRI R : 37T A3 I YfAHy0T Bl
3T, Uhla YUl IiH Uiy Sod
BT © |

A ey fdemeul § | SWiad & foly ¥al SR
g

Space for rough work
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37.

38.

MATRIX

Class-XI

OLYMP'AD

(A)Aistrue but Ris false

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

(C) Both Aand R are true, and R is the correct
explanation of A

(D)Ais false but R is true

Which of'the following is an intensive property?

(A) volume

(B) Enthalpy

(C) Surface tension

(D) Free energy

For a spontaneous process

(A) enthalpy change of the system must be
negative

(B) entropy change of the system must be
positive

(C) entropy change of the surrounding must be
positive

(D) entropy change of the system plus

surrounding must be positive

*kkkk B1 1 1 21 025*****

37.

w
*°

(A)A 91 § W] R 399 B |

(B)A @1 R SFi 9 § W] R, A @1 |a1
AT T8 & |

(C)A T2 R TF1 9 & W= R, A |l

TR B |
(D) A 39 & W] R ¥ 2|
fraferRad # & DI Uep AIAT Taci= 0T 87
(A) Imra
(B) Tt
(C) g8 a-id
(D) T Slt
U ¥ Wil (spontaneous) UfshAT & forg,
(A) far &1 Tl uRads FomdHd 8IHT
afey |
(B) e &1 Tefdt uRad= e-iicid BT @1y |

(C) uRIer BT Tt gRac e BFT aTfRT |

(D) @™ vd uRaer & geid aRadd &1 JrT
¢S BT A1fRY |

Space for rough work
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39.

40.

MATRIX

Class-XI

OLYMPIAD

Which of'the following sketches is an isobars ?

R
(Given: ?>1)

y

log V
A _

log T

log T
The P-T graph as given below was observed
for a process of an ideal gas, which of the
following statement is true?

f

PM
A B

T —»

(A) w=+ve, AH=+ve
(B)yw=-ve, AH=-ve
(C) w=-ve, AH=+ve
(D) w=+ve, AH=—-ve

*kkkk B1 1 1 21 025*****

39.

IS
=

f=faRad 5 & &9 a1 X@ifed Uh aHeEy &

forg &+ (Fer T @ - %x)

A

logV
A _

log T
S feam a1 P-T 9% U 31est i & Uhd
& foru Ufera g B, f=faRaa & &9 @1
P I 87

t

PM
A B

T —»

(A) w=+ve, AH=+ve
(B)w=-ve, AH=—ve
(C) w=-ve, AH=+ve
(D) w=+ve, AH=—-ve

Space for rough work
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OLYMPIAD

MATRIX

Class-XI (B)

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,

Select the correctly written scientific name of
Mango which was first described by Carolus
Linnaeus :

(A) Mangifera indica Car. Linn.

(B) Mangifera indica Linn.

(C) Mangifera indica

(D) Mangifera indicus

The Cyanobacteria are also referred to as :

(A) Protista

(B) Golden algae

(C) Slime moulds

(D) Blue green algae

Which of the following statements about
methanogens is not correct ?

(A) They produce methane gas

(B) They can be used to produce biogas

(C) They are found in the rumen of cattle and
their excreta

(D) They grow aerobically and breakdown
cellulose-rich food

The gametophyte of angiosperm in comparision

to bryophytes are :

(A) Always smaller

(B) Always larger

(C) Same size

(D) None of these

xxxxx B1141241025 **xx*

41.

42.

43,

44,

I BT DIAT NI gRT FAYLH e fha
T a8l forRaa dsnf=e ™ &1 7= BT

(A) FABT FISHT FHIe forT

(B) #FoAiwvr gfeer form

(C) Hfrovr sfear

(D) FAwvT slemwT

ARFISFRIRAT T U o= 9/ 3 Y ST+ STt

2

(A) Fifever

(B) TR Srret

(C) 3aU®H HaH

(D) it R Sraret (BGA)

o & 9 BT B RN & Ay § 08

2 2°

(A) T A T S~ P B

(B) SHH1 SUIRT IRINIT PI a1 H fadT ST Fha
2

(C) A UY3T & HH TAT S IR H YRy I
g

(D) 3 IIdT ®Y ¥ Ifg B & AT Hegarel
TR Ao T fees ovd &

FRIBISE & JIABIGG Bl o H YSIARTH

H JHDIGG Bl & :

(A) 9<d BIT

(B) < F91

(C) THI AR

(D) $T 9 BIS ~TEl

Space for rough work
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45.

46.

47.

48.

MATRIX

Class-XI

OLYMP'AD

Which one is wrongly matched ?

(A) Uniflagellate gametes — Polysiphonia
(B) Unicellular organism — Chlorella

(C) Gemma cups — Marchantia

(D) Biflagellate zoospores — Brown algae
Aestivation of petals in the flower of cotton is

correctly shown in :

(A) )
P

(B) O
© @

Assertion (A) : Hanging structures that support
a banyan tree are prop roots.

Reason (R) : Prop roots help to get oxygen for

respiration.

(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

Which of the following represents dead tissue in

plants:
(A) Parenchyma (B) Collenchyma
(C) Schlerenchyma (D) Both (B) and (C)

*kkkk B1 1 1 21 025*****
3

45.

46.

48.

ffoRad # A = TTerd wu d gafera 8 ?
(A) TSNS Jas  — Uiferarshifrn

(B) TH®IRIG Sffd — FellRall

(C) ST gr=t — ATH R

(D) fgaanfie erdiom] — 4R dard

HUN & G ¥ qUE & [ Bl Wl &7
o1 gRT ST ST &

(A) )
P

(B) O
© O

o()
\J

BAT (A) : TS D US A ASH dTed] AR
Sil UTeY Bl e Y& BRell €, WY Hol Bl
gl

PRI (R) : UTY el 99 &g 3ifaiIor raeifia
DR BT BT B B |

(A) A TR SFI FEI € TR, A & T&I AT 8

(B) A @1 R Q1 92l € 9 R, A & &I AR
BEES

(C) AT B3R R I

(D) A T R THI M 8

f=foRad # | B9 Uey dd Jd Bl & -

(A) RRABTEHAT
(C) THTRTDRTE

(B) IeI-TehTg Al
(D) (B) 3R (C) &

Space for rough work

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

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

Page No.: 19




MATRIX

Class-XI

OLYMPIAD

49, Match the column-I with columns-II :

Column-I1

i. Synthesis of protein

Column-I
a. Golgi apparatus
b. Lysosomes ii. Trap waste and

excretory products

c. Vacuoles iii. Formation glycoproteins
and glycolipids
d. Ribosoms iv. Digesting biomoleculs

Choose the correct matched :
(A) a-i, b-ii, c-iv, d-iii
(B) a-iii, b-iv, c-ii, d-i
(C) a-iv, b-iii, c-i, d-ii
(D) a-iii, b-ii, c-iv, d-i
50. Mitochondria and chloroplast are :
(a) Semi—autonomous organelles.
(b) Formed by division of pre existing organelles
and they contain DNA but lack protein
synthesising machinery.
Choose the correct option :
(A) Both (a) and (b) are incorrect
(B) Both (a) and (b) are correct
(C) (b) is true but (a) is false
(D) (a) is true but (b) is false
S1. Select the odd one out w.r.t. the functions of
cell wall :
(A) Helps in cell to cell interaction
(B) Gives shape to the cell
(C) Selectively permeable to certain substances

(D) Provides protection from infection

*kkkk B1 1 1 21 025*****

49. TTRI-1 BT X¥-11 & a1 A SIS

-1 I H-11

a. Tfeoll USRI i. OIS &1 Feiyo]

b. TG ii. eTufdree g ST TR BT
TRV FHRAT B

c. TAYTI iii. TSHIUICIH g AR IS
@1 fomtoT

d. e iv. ST9 370] 1 Uree

< fay 7Y fAeeui | |2l e &1 999 STy
(A) a-i, b-ii, c-iv, d-iii
(B) a-iii, b-iv, c-ii, d-i
(C) a-iv, b-iii, c-i, d-ii
(D) a-iii, b-ii, c-iv, d-i

50. HATSCIHIvSIT 9l FTRIRIERT
(a) IF—aRId PIRTBIT 2 |
(b) gd SuRerd IR & e g1 Afifa
BT & TAT S99 DNA BT © W= UIeH §erdl
TR BT 39T BT 2 |
31 9 X BT b faehey e &
(A) (a) T (b) T TTeld ©
(B) (a) @ (b) THI WEI ©
(C) (b) W& € U (a) TTdl &
(D) (a) 98! & U= (b) TTeTdl B

51. @I ARy @ ol & Sed | faww sy o
I HIFT:
(A) DIRABT A PIRNBT IT:fha F TERID Bl &
(B) BIfRBT BT IMHR YT BRI &
(C) fAf¥ea uenelf & fory aamTes a8l &
(D) AHHOT A JREN TSI el ©

Space for rough work

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

52. The fruit fly has 8 chromosomes (2n) in each
cell. During interphase of Mitosis if the number
of chromosomes at G, phase is 8, what would
be the number of chromosomes after S phase :
(A) 4
(B) 32
©)8
(D) 16

53. Alimentary canal in frog terminates into :

(A) Rectum
(B) Cloaca
(C) lleum

(D) Duodenum

54. Bony fishes can stay at a particular depth in water
without beating their pectoral and pelvic fins due
to the presence of :

(A) Pneumatic bones
(B) Sense organs
(C) Air bladder

(D) Streamlined body

55. Lactose is composed of :
(A) Glucose + Galactose
(B) Glucose + Fructose
(C) Glucose + Glucose
(D) Glucose + Mannose

56. Select the incorrect statement w.r.t. flatworms:
(A) Body is dorso-ventrally flattened
(B) Body is triploblastic, bilaterally symmetrical

and pseudocoelomate
(C) Exhibit organ grade of organisation for the
first time in Animal Kingdom

(D) Incomplete digestive system in most worms

*kkkk B1 1 1 21 025*****

52.

53.

54.

W
W

56.

HoHad] & G HIRGT H § TORIH (2n) B
2| I A favro o1 sfaRTaRen (Interphase)
B G, VTR ¥ ORTH] 1 AT 8 B, T S-HTaell
& IS YURIAT DI R T B -

(A) 4

(B) 32

(C) 8

(D) 16

Hedh DI MERAT T T BIehl B -

(A) HATIT

(B) JTaTIR

(C) &&=

(D) wrEvft

o1 5 31 foraan) SuRerfar 1 aiReret Afordl Star
H U faa Texrs wR o 9 o uRgei | Wi
oy fom e Il B

INEIREIRERSR

(B) I 31T

(C) arg Iy

(D) IRRRET IRR

ARSI I EIAT &

(A) T[PINT + Tefdel

(B) T[PIST + BTl

(C) TT[DINT + Te[DI

(D) TPIS + HAT

TYCH T & TS H Teld B2 Bl fAfed DI

(A) IR go—eRg FueT 8T &

(B) IRR FropRep 1, fgured Afad e Heyfes
BT

(C) ig ST H AAYLR 377 TR B |G gLl
2

(D) rfdyaier ¥t # argut urae = 8T ®

Space for rough work
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57.

58.

OLYMPIAD

MATRIX

Class-XI

Which of the following secondary metabolite
belongs to toxin category?

(A) Codeine

(B) Concanavalin-A

(C) Anthocyanin

(D) Ricin

Select the option having correct matching of

structure and sequence of the molecules given

below :
CH,OH
HN |
2\ HO\OH OH
N OH
A B
NH,
HOCH,
N/ \
H
OH OH
C D

(A) A - Uracil, B - Glucose, C - Ribose,
D - Adenine

(B) A - Adenine, B - Glucose, C - Uracil,
D - Ribose

(C) A - Uracil, B - Ribose, C - Glucose,
D - Adenine

(D) A - Adenine, B - Uracil, C - Ribose,
D - Glucose

*kkkk B1 1 1 21 025*****

57.

58.

e SuI=kST &) {9 &) ave B oedr 272

(A) IS
(B) BIF®AEAf-A
(GRRISIMER]
(D) R¥=
A &g 7 37Ugsti @t e >R 1A & |E
e aret s o1 Ta= o
CH,OH
1]
2\ HO\OH
N
A B
NH,
HOCH,
N/ \
H
OH OH
C D

(A) A - TR, B - 7@, C - 3414,
D - U

(B) A - (S, B - T[@IN, C - IRTRI,
D - T34

(C) A - IR, B - 349, C - T[dIN,
D - U

(D) A - (S, B - TR, C - 341,
D - @™

Space for rough work

C Note : Please do not attempt this section if you are a Maths student. )
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59.

60.
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Class-XI
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The scientific names and common names of
certain animals are given below. Mark the
correct option :

Scientific Name Common Name

a. Dentalium Tusk shell

b. Gorgonia Sea pen

¢. Ophiura Sea cucumber
d. Wuchereria Hookworm

e. Antedon Sea lily

(A) a and e are correct, b, ¢c and d are wrong

(B) a and d are correct, b, ¢ and e are wrong

(C) a, d and e are correct, b and ¢ are wrong

(D) a and ¢ are wrong, b, d and e are correct

It is said that elemental composition of living

organisms and that of inanimate objects (like

earth’s crust) are similar in the sense that all the

major elements are present in both. Then what

would be the difference between these two

groups ?

Choose a correct answer from among the

following :

(A) Living organisms have more gold in them
than inanimate objects

(B) Living organisms have more water in their
body than inanimate objects

(C) Living organisms have more carbon, oxygen
and hydrogen per unit mass than inanimate
objects.

(D) Living organisms have more calcium in them

than inanimate objects

*kkkk B1 1 1 21 025*****

59.

o
e

5B MR & e der ameT A Y T R

w ekl %li%ﬂ b I%I@[:
CEIREAIE RIEIR S IE|
a. Scforad TEh B
b. TR SECIEE

C.Gﬁﬁv_q\?'[
d. R gH G

e. UoSM Tl foreft

(A) aTAT e T 8, b, ¢ TAT d TId B

(B) a AT d &I B, b, ¢ TAT e Tl &

(C)a,d AT e TET R, b TAT ¢ A &

(D) a @AT ¢ ToTd &, b, d TAT e Hel &

QAT Bl STl 2 o Shfae Sfiaf &k fofta awgan
SR Y—aUETg B! Hiferas AT g4 a1ef # M
2 fo ol v aca <A A HIgE 2 | R s |
AR § T TR BT ?

T RT

Frferiad & 9 gop |l SR g :

(A) ST Siai # fArtia axgei @l et # 1fdew
ol B §

(B) SNfId STai & TR # Aiia avgati &1 et
# 27 STeT BT B

(C) Shifaa Sfiai # fsfia axgeii &1 o 7 ufa
SH1S S H 31 Brd, SifRiTor 3R
EESERERIK

(D) SHfad Siai # fAtia axgeii @l et # 1fdew
Hfcerad BT &
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MATRIX
OLYMP'AD
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.  Total number of non-empty subsets of the set 41,  Fg=a {1, 2, 3, 4} & o IRF UGzl Bl
{1,2,3,4}is: @R
(A)15 (A) 15
(B) 14 (B) 14
C) 16 (C) 16
(D) 17 (D) 17
42.  Three numbers whose sum is 18 are in A.P. If 42. o G=R, R A% 18 & 9N 2of §
they are added by 6, % and 3 respectively, L §1afR ST B 6 9 o 3 S T S a9
M 2 B
X
X
then they are in G.P. Then sum of squares of 3’ q Tfﬁ\——r{ 2oft 7 B a9 39 el & a9 @
that numbersis : g TrToe 2AT -
(A) 37 = 379
4 - -
= OB
B 445 2 445
® X (B) —
4
0= 25
2
D) — 99

Space for rough work

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

44,

45.

MATRIX Class-XI
OLYMP/AD
IfR is arelation on a finite set A having (n—1) 43. IS (n —1) 3ra¥ai drel R AHzaT A W
elements, then number of relations on A is : g Weg R &, 99 A W aRWINT o daei
o1 AT B
A 2n—1
(a2 @
B) H(n-1)’
(B) 501} ()2
C)(n—-1)?
(©) (n—1y’ (C)(n-1)
D) (n— 1y
0) (a1 ye=b
1 15
44. (x“ ——3) % YR H X2 &1 UM B
The coefficient of x* in the expansion X
1 15
of (X4 ——3j is:
X
¥
(A) 1365 X (A) 1365
[7?)
(B)—1365 S (B)—1365
N
(C) 455 = (C) 455
o
(D)-455 x (D)—455
:
If the range of function f(x):x—_z1 does 45. e Bt (x) =X—_21fmqﬁwﬁ31?ma
p—x"+1 p—x +1

not contain any values belonging to interval
{—1, - %} then the true set of values of 'p'is :
(A) (=0, -1)

1
o~}

(©)(0,0)
(D) (=0, 0)

{_1,-ﬂ@q4-srrﬁamwmaﬁ%aa'pwm=ﬁ

H1 e A §
(A) (=0, 1)

1
o=}

(©)(0,0)
(D) (=, 0)

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
OLYMP'AD

A quadratic equation whose product of roots, 46.  fgamd wHenRor foRTeh e x| TRAl X, D1 oG
x, and x, is equal to 4 and satisfying the relation T SRR .

X, X2 o x, -1 x,-

X -1 %, -l & 4l 78 fRrera B

(A) x2-2x+4=0 (A) x2-2x+4=0

(B)x2+2x+4=0 (B)x2+2x+4=0

O)x*+4x+4=0 O)x*+4x+4=0

D)x>-4x+4=0 D)x>-4x+4=0

If x =sin 10°sin 50° sin70° and y = cos 20° cos 47.  Ife x=sin 10°sin 50° sin70° @Ay = cos 20°
40° cos 80°, then 2(x +y) will be : cos 40° cos 80° 1 2(x +y) &1 AIF 81T

(A)1 (A) 1

B)12 5 (B) 1/2

X

(C)1/4 ?}N; (C)1/4

(D)1/8 g (D) 1/8

If'y = (sinf + cosecB)? + (cosO + secB)?, then E 48. MR = (sind + cosech)’ + (cosd + sech)’, BT
minimum value of y is : i y 1A A E -

(A)7 * (A)7

B)8 (B)8

(©)9 ©)9

(D) None of these (D) &7 i T

Space for rough work

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

50.

51.

MATRIX Class-XI
OLYMP/AD
The least positive integer n for which 49. 1+ =(1-1)™ & Y n BT YATH GATHD
(1+) ™ =(1-)™ is: quTies A BT
(A)2 (A)2
(B) 4 (B)4
©O1 O)1
(D)8 (D)8
Let x, y, z are the real variables satisfying the 50. A X, y, Z IR =R 2 S IR x + y+z
equationx +y+z=6andxy+yz+zx=7. =6TAXy +yz+27x=7, DI HABX B
The range of possible values of x is : N A T Em:

‘6_25 6+ 215 n 6—2\/E’6+2\/E
(A) ’ 3 3

3 3 L

[—6-2J15 6+2415 : ®) =6-2V15 6+2£}

X o

® 5 3 i BE 3

L N

: S 6-245 64245

6225 642413 S o |22 62 15}

©| =5 3 = BE 3

L 11]

7215 742415 z ) 7—2\/E,7+2\/E

(D) ? 3 3

3 3 L

51 log,, \10y10510V10 ... oo o1 & 21 ;

The value of log,, \/l 010410410 ... upto

wis:
(A)4
B)3
(C)2
D)1

(A) 4
(B)3
(C)2
D)1

Space for rough work

C Note : Please do not attempt this section if you are a Biology student.)
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52.

53.

54.

MATRIX
OLYMP'AD
The 7th term in the expansion of (\/;+\/§>10 52. =W (\/;"‘\/;)10 % YRR H 7 9% B
is:
(A) 120x32y72 (A) 120x3%y"?
(B) 105xy? (B) 105x%y?
(C)210x%y? (C)210x%’
(D) None of these (D) &7 A I
2
The domain of the function f(x) = }j;t—zxx_—;l 3. weix)= );24;—2;_4-61 PTATTEM:
is:
(A)R—{3,-2} (A)R-{3,-2}
(B)R—-{-3.2} (B)R—{-3,2}
(O)R-{2,3} (C)R-{2,3}
(D) None of these (D) SR A PIS 8T
If the 2™, 5% and 9" terms of a non-constant 54, gl Uop oreRaR HRER S1E 1 20| 5t e 9t

A.P. are in G.P., then the common ratio of this
GP.is:

(A)1

(B) 7/4
(C) 8/5
(D)4/3

*kkkk B1 1 1 21 025*****

IS U TR A1 H 8 A1 I YONCR 211 Bl ard
U B :
(A)1

(B) 7/4
(C) 8/5
(D) 4/3

Space for rough work
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55.

56.

57.

MATRIX Class-XI
OLYMP'AD
If 10 sin*® + 15 cos*0 = 6, then the value of 55. Ifg 10 sin‘® + 15 cos‘® = 6 B, dl
6 6 6 6
27cosec 6-1;8560 0 . 27cosec 6-1;8560 0 S
16sec” O 16sec” O
A A
O O
B 2 B) -
(B) (B)
C 1 C !
(©) 3 (©) 3
D)2 D)>
(D) (D)
Ifroots of the equation 56.  gfe g
(m-2)x*- (8 -2m)x — (8 = 3m) =0 are (m—2)x>— (8 —2m)x — (8 = 3m) = 0 & A
X
opposite in sign, then number of integral %’ g # fIudia 8, a1 m & quiiesra /141 o1 ww= &t
. N
values(s) of mis/are : =
(A)0 T @O
=
(B) 1 23 B)1
X
©)2 ; (©)2
(D) more than 2 (D) 2 3 e
57.  3Rk"C,"C,,"C,...... "C, fgug i $41 bR

If*C,,"C,,"C,,....."C, are binomial coefficient

such that"C_.,"C_,,"C_ areinA.P,thenn

n-3° n-2°

(A)7
(B) 14
©)3
D)5

gferC ,"C

n-3 n-2°

"C R AU A B, Al n =

(A)7
(B) 14
©)3
D)5
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58.

59.

60.

MATRIX Class-XI
OLYMP'AD
If the 10th term of an A.P. is 21—0 and its 20th 58. It U AR S BT 10 91 U8 21—0 BRI Gl
term is %, then the sum of its first 200 term is: 20 9 Ug % g, 1 39 u2¥ 200 Ui BT I &
(A) 100 (A) 100
(B) 50+ ®) 501
4 4
(©) 100L (€) 100~
2 2
(D) 50 (D) 50
Let f(x) = ; be a function defined on 59.  #wMIHed f(x) = 7 sinox’ R R uR¥f¥a g |
7—sin5x sin 5x
1 Hetd f(x) BT IRAR RER B
R. Then the range of the function f(x) is equal to : x TIER
X
— - X -
AL L in #1376
(A) P N o
o N N
ay L1 A= ® 73]
(B) 73 = -
- x 11
1 1] i ©l353
(C) §’§ X L _
o o[ L1
o1 1} D775
( )_7»6
3xP Sx(P+2%) Tx (@ +2°+3°)
The sum of 60. + + S
& 1> +2° 1> +27+3°
3 3 3 3 3 3
3x1 +5><(1 +2 )+7><(1 +2° 43 )+ ''''' & Yo T UG} B AR &
I’ 1?42 1427 +3
upto 10" term, is :
(A) 620 (B) 600 (A) 620 (B) 600
(C) 680 (D) 660 (C) 680 (D) 660

Space for rough work
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