OLYMPIAD

MATRIX

Class-XI (C)

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.

If velocity (V), force (F) and time (T) are
chosen as fundamental quantities, (i) mass and
(ii) energy in terms of V, F and T will be :
(A)M]=[V'F! T']and [E]=[V'][F'][T']
(B) [M]=[V?F'T'] and [E] = [V][F'][T]
(O) [M] =[V'F!' T'] and [E] = [V?][F'][T']
(D) None of these

A block of mass 1 kg, moving along x with
speed v.= 10 m/s enters arough region ranging
from x = 0.1 m to x = 1.9 m. The retarding
force acting on the block in this range is
F =—kxN, with k = 10 N/m. Then the final
speed of the block as it crosses rough region is.
(A)8m/s

(B)6m/s

(C)4m/s

(D) 10 m/s

wxxxx (11261025 *##%x

Al 9T (V), 91 (F) 7= 93 (T) Herqe IiRrit
NS 1 a9 V,F o T o ual ¥ (i) e
T (ii) Hotl AT

(A)M]=[V'F' T']and [E]=[V'][F'][T']
(B) [M]=[V?F'T'] and [E] = [V][F'][T]
(CO) [M] =[V'F!' T'] and [E] = [V?][F'][T']
(D)g ¥ BTg el

arel v, =10m/s & W1, x & Srgfaer iere, 1
kg <™ ®1 G el x=0.1m 4 x=1.9
m R & Uh RN (1) &5 H YT ol © |

9 IR H [ed R HRIRG JqH<H 9 F =-—
kx N &, Sigf k=10 N/m & | 9@ e &1 ffaH
e, STd Ig YN &5 Pl UR Il &, §
(A)8m/s

(B)6m/s

(C)4m/s

(D) 10 m/s

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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A particle is projected with velocity u so that its
horizontal range is three times the maximum

height attained by it. The horizontal range of the

2

projectile is given as E , Where value of nis:

(Given, 'g'is the acceleration due to gravity.)

(A)18

(B)24

©)6

(D) 12

A particle moves along the x-axis and has its
displacement x varying with time t according
to the equation : x = ¢ (- 2) + ¢ (t—2)
where ¢, and ¢ are constants of appropriate
dimensions. Then, which of the following
statements is correct ?

(A) The acceleration of the particleis 2 (¢ +¢)
(B) The initial velocity of the particle is 4c
(C) The acceleration of the particle is 2¢

(D) The acceleration of the particle is 2¢

The co-ordinates of amoving particle ata time

t,are given by, x =5sin 10t,y=5cos 10 t.

The speed of the particle s :
(A)25 (B)50
(C) 10 (D) 50v2

*kkkk C11 261 025*****

TP BT Bl 9T u & ArF 39 bR yafud fhar
SITaT & b 59T &fos R 59 gRT Ui &1
TS B Harg BT AT [ B | U Bl

2
ﬁﬁmw%zﬁwﬁmmwﬁ

S8, n &1 A4 & : (e T B 6 g e
TRT B)

(A) 18

(B)24

(C)6

(D) 12

TP HUT x-3NeT B LT IIFT HxaAT B 3R gADT
favermo x iR x =c, (£ —2) +c (t-2)
@ SIHR, T t B 1T uRafid 8T 8, T8l ¢,
3R ¢ Iugh fammall & fadios 8 | 79 Fforad
# | BT AT HUT FE B ?

(A) BT BT @ROT2 (¢ +c,) B

(B) %Y &7 YRS dT4¢ B |

(C) BT &7 @RUT2¢ B |

(D) &1 @1 &=l 2¢, 8 |

T t R IfRlia o1 & fderid x =5 sin 10t
Ty =5 cos 10t §RT & ST & | BT Bl =1
B

(A) 25 (B) 50

(€) 10 (D) 5042

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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All surfaces shown in figure are assumed to be
frictionless and the pulleys and the string are

light. The acceleration of the block of mass 2

kgis:
%
,f&
30° 4kg

g g
)3 (B) 3

g
© 3 D)g

A block of mass 6 kg is given a push for a
moment horizontally and then the block starts
sliding over a horizontal plane. The graph shows
the velocity-time graph of the motion. The co-
efficient of sliding friction between the plane

and the block is : [g= 10 m/s?]

(velocity in m/s)
V— v

0 >
t — 4
(time in sec.)
(A)0.05 (B)0.20
(C)0.04 (D)0.40

*kkkk C11 261 025*****

6.

=

o # yefia ¥ do avoRfRRd ford &1 & qen
ol 7 o1 e 2 | 2 kg SFHE & D Bl
@ROT B

5
30° tke
e e
A5 ®) 5
©5 D)e

Th i foTI®T qH 6 kg 2 | $dT &fordh

&S gt foT SITAT 8 9 &cifd ARBbAT URAT

BHRAT & | TTH I 9 Ty garam § | &fereT et
9 <fe @ W Ifae gvvr e BRI
[g=10m/s?]

(velocity in m/s)
V— v

0 s
t — 4
(time in sec.)
(A)0.05 (B)0.20
(C)0.04 (D) 0.40

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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A particle is moving with a velocity 3. S U=k(yi+x}) w® F qT D
L= k(yf+x3), where K is a constant. The STt K vep Frrdis & | 59 @01 & Uel &7 &Ad
general equation for its path is : HHIHROT BT

(A) xy = constant (A) xy = Fadie

(B) y>=x + constant (B) y* = x + Fdis

(C) y>=x?+ constant (C) y? = x* + Madis

(D) y = x>+ constant (D) y = x* + f*adia

A motorcycle is going on an overbridge of radius 9. U HieY Hsfdhd R a1 & ol W ST <&l & |
R. The driver maintains a constant speed. As A (AId a1t 91 @l © | Ofd AledTside
the motorcycle is ascending on the overbridge, 9d W Al &, dl e 9 ¢

the normal force on it.

(A) Increases (A) &7

(B) Decreases % (B) Trem

(C) Remains the same g (C) T8l T

(D) Fluctuates § (D) uRafda grm

A bead of mass m can slide without friction on g 10. m STAM BT (S AT 3R BT & b Rex
a fixed circular horizontal ring of radius 3R § FATDHR &AfTST gera W), 5 aT dg fig C R 3,

¥

having a centre at the point C. The bead is
attached to one of the ends of spring of spring
constant k. Natural length of spring is R and the
other end of the spring is fixed at point O as
shown in the figure. If the bead is released from
position A, then the kinetic energy of the bead

when it reaches point B is :

Tor & o e Wbar 21 Aar, k R
frrdies arell geb R & RIRT A A U A T
g3 2 | o o for o faamam &, ReiRT &
UTehid oaTg R & SR REAT &1 gaRT RIRT O W)
Rer forar mam 21 9f w9as &1 Rerfar A & BT
ST &, 76 B @ ugd- W A DI TSl Holl

2

Space for rough work

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

Page No.: 4




11.

MATRIX

Class-XI

OLYMPIAD

9
ZkR?
(B) >

25
(A) kR
(C) 8kR? (D) 12 kR?
Two objects of mass m are connected by a
thread that passes over a light, frictionless pulley
as shown below. The objects are at rest. If a

third object with mass m' is added on top of

one of the objects, & objects are released, the

4
tension in the string becomes 3 times of the

initial tension. Find the value of m':

(B)m

(D) 3m

*kkkk C11 261 025*****

11.

9
ZkR?
(B) >

<A>§kR2
(C) 8 kR (D) 12 kR

fora # gegdM m arel &1 fUvel &l Ud gedbl,
Ty MR oAl R BaR Yok @ T
SireT 7T B | 3 s faxmraRen # &1 afe g
W el ta v & Y R m' &9 &1 U
ARIRT fUvs v faar ST o 39 o1 fUvs) &l
foRmEeReT @ BIS < O T H d9d BT AE

Www%wﬁm%‘lm'aﬁmﬁ
=i fforr ?

m
(W)

(C)2m

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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Assume two cars A and B each 5 m long. Car
A istravelling at 84 km/hr overtakes another
car B which is travelling at low speed 12 km/hr.
Find out the time taken for overtaking :

(A) 2 sec

(B) 0.5 sec

(C) 1 sec

(D) 4 sec

A bead of mass m kept at point P (a, b) on a
wire bent in the shape of a parabolay =4Cx>.
Wire is rotating with angular speed ». Bead is
at rest at P with respect to wire. Then value of
o is (neglect friction) :

“y

N

(A) 24/2¢C
(B) 2/eC

2gC
O\

2
o

*kkkk C11 261 025*****

12.

13.

AT &1 BR A T B U &l =18 Sm 8 |
84 km/hr @1 ardt ¥ wfelid R A, 12 km/hr
&I AT F Kl gs PR B Pl MRS Pl o,
AT JATIRSH B H fordm a1 T &
(A) 2 sec

(B) 0.5 sec

(C) 1sec

(D) 4 sec

Uh m GIIH DI AFADHI DI AAR Th
RITATHR dR y=4Cx> R fdg P(a, b) W g

PR WRATIBR AR Bl o IR T 4 g
ST 8 TA1 7pl P fawg or aR & W Rer
JEAT & AT @ BT A9 8N : (G907 H&l §)

Ay

N

(A) 24/2¢C
(B) 2/eC

2gC
O\

2
o

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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A body starts from the origin and moves along
the X-axis such that the velocity at any instant
is given by (4> —2t), where t is in second and
velocity in m/s. What is acceleration of the
particle, when it is 2 m from the origin.

(A) 28 m/s?

(B)22 m/s?

(O) 12 m/s?

(D) 10 m/s?

A road is banked at an angle of 30° to the
horizontal. On a curve of radius 1 0\/511’1 VAt
what velocity will a car move if there is no friction

between car and rod ? Take g=10ms=:

(A) 54 km/h
(B) 72 km/h
(C) 36 km/h

(D) 18 km/h

*kkkk C11 261 025*****

14.

15.

T fUs 7o fdg & URY 8IdR X-3781 & Irgfael
9 UBR TR Bl & B fHAT 1 efor ur a7
(4 —2t) 8, ST&f t Tbs H R AR TTm/s # B |
HUT BT @ROT 9T 8, 99 98 ol fdg 9 2m T
WE?

(A)28 m/s?

(B) 22 m/s?

(C) 12 m/s?

(D) 10 m/s?

T TS BT BT 1043m & Arg W R
WY Y IR & oY, Fed BT Afrsl & ArF 30°
@ PV IR FHIT 7T 8 | fb T W U BR
AIg ¥ R [oRd 7 9yl &7 39 T8l
Ffl ? g =10 ms AR -

(A) 54 km/h

(B) 72 km/h

(C)36km/h

(D) 18 km/h

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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A coin is placed on a disc. The coefficient of 16. U® g fosfl gl (Sp) o= war 7 2 |
friction between the coin and thediscis . If fag® 7 aadl & 9 adr qonie u 2 | Ras
the distance of the coin from the center of the DI gDl B Do W QA 1 8 | Tl DI AT TR
disc is r, the maximum angular velocity which T8 AfHTH DT o7, s fog Rigmr aex
can be given to the disc, so that the coin does DI 3R A fherdt, 8 -
not slip away, is :
e He
(A) N (A) N
B o B o
® T ® I
Hg Hg
©) \/ — ©) \/ —
r r
D ,’i D ,’i
D) ug D) ug
For the path PQR in a conservative force field 17.

(fig.), the amount of work done in carrying a
body fromPto Q & fromQtoRare 5J&21J
respectively. The work done in carrying the

body from P to R will be :

(A)77
(B)3]J
(©) V211

(D) Zero

*kkkk C11 261 025*****

el 91 &9 PQR #H 9% &1 AR P 9 Q
Th der Q 9 R d& of o # fobd 0 &t a1
HAAT 5] qAT 2] 8 Al a%] B P A R T of S
F 5 T FF @ AT B8R

(A)77
(B)3]
(©) V211

(D) Zero

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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19.
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A girl standing on road holds her umbrella at
45° with the vertical to keep the rain away. If
she starts running without umbrella with a speed
of 154/2 kmh', the rain drops hit her head
vertically. The speed of rain drops with respect
to the moving girl is :

(A)30 kmh!

(B) —= kmh~ :

f

(C) —7= kmh~ :

\/—

(D) 25 kmh!

The system starts from rest and A attains a
velocity of 5 m/s after it has moved Sm towards
right. Assuming the arrangement to be
frictionless every where and pulley & strings to
be light, the value of the constant force F
applied onAis:

(g=10m/s?)

A6kg
TTTTTTTTTTTTTTTITIT

_>F

C
S

ALV

B |2kg
(A)50N (B)75N
(C) 100N (D)96 N

*kkkk C11 261 025*****

18.

19.

U Heh R WS ISdhl DI qIRY ¥ a4 &
foq, BT T Jed H 45° & PIVT TR YT U<l
| gfe a8 fa B @ 15,/ kmh! &1 A1e &
AR YR Hl 2, A1 9IRS Bl < IHa iR
R Jediad [N 8 | AR g5 dsdl & |,
qIiker &1 §&i @1 aret @

(A)30kmh‘1

(B) —= kmh~ :

f

(C) —7= kmh~ :

f
(D) 25 kmh'!

g Rer sraven & yR™ 811 & 9 A IrRff
3R 5m T & d1& Sm/s BT I YT PR il
& | AT Bl TN e A gY AT Yell @
IET Bodl o R A R ARG Mg 9 F &

(g=10m/s?)

A6kg
TTTTTTTTTTTTTTTITIT

_>F

C
S

ALV

B |2kg
(A)50N (B)75N
(C) 100N (D)96 N

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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20.  Abodyof mkgslides from rest along the curve
of vertical circle from point A to B in friction

less path. The velocity of the body at Bis:

A

¢ ‘@ (Vertical Circle)

B

(given,R=14m,g=10m/s?and \/2 =1 .4)
(A)19.8 m/s
(B) 10.6 m/s
(€)21.9 m/s

(D) 16.7 m/s

*kkkk C11 261 025*****

20.

m kg SR B U avg, ReR afaer fag A 9

FHEATER JAMBR U TR, "7 Ifed 98 W, fag
B & fhderc 8 | fdg B W 9% @l =1l 8rfl

A

t ‘A (Vertical Circle)

B

(fRar 8,R=14m, g=10n/s’TIm /2 =1 4)
(A)19.8 m/s
(B) 10.6 m/s
(C)21.9m/s

(D) 16.7 m/s

Space for rough work

“You don’t have to be great to start. But you have to start to be great.” Page No.: 10




OLYMPIAD

MATRIX

Class-XI (C)

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.

He and CH, mixture has avg molar mass =
32 o
5 gm/mole Mole% of He and CH, in mixture
are respectively

(A) 80%, 20%

(B) 20%, 80%

(C) 50%, 50%

(D) 30%, 70%

64 gm of an organic compound has 24 g carbon
and 8 g hydrogen and the rest is oxygen. The
empirical formula of the compound is
(A)CH,0

(B)CH,0

(©)CHO

(D) None of these

What is the weight of one atom of Hydrogen in
grams?

(A)6.023 x 10

(B) 1.66 x 10

(C)6.62 x 10

(D) None of these

wxxxx (11261025 *##%x

21.

22,

23.

He e CH, & {07 &7 SiIId Aol g =

32
3 gm/mole & | He 211 CH, T Hic1% -

ST
(A) 80%, 20%

(B) 20%, 80%

(C) 50%, 50%

(D) 30%, 70%

64 U9 BIdH ARTH H 24 UM HleE 3R 8
UM BTSeIo 8 3R AW 3ffR{Ie § | Aiffe &1
HlTgureh 3 & —

(A) CH,0

(B) CH,0

(C) C,H,0

(D) 7 1 31g T

BISQIo @ Ud URATY] BT IR U H a1 8T
?

(A) 6.023 x 103

(B) 1.66 x 102

(C) 6.62 x 10°2*

(D) s & BT &

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 (O EELD (|
OLYMP/AD
w w
%v of aqueous NaOH solution = 12%. Find 24. S NaOH fae&= a1 %v =12% 7| Al
w ) ) ) 39 STl NaOH fderde &1 g+ = 1.2 gm/
% - of'this aqueous NaOH solution. density
w
T %—
of solution=1.2 gm/ml. ml & % W Eaka
(A) 10% (A) 10%
(B) 20% (B) 20%
() 15% () 15%
(D) 40% (D) 40%
According to Bohr's principle, which is the 25. dR & Rgid & SIJAR Y= FdicH =T (n)
correct relation between principle quantum IR weAT @ BT (r) & 9 |ET Hay DI A1
number (n) and radius of orbit (r) ? 27
(A) ren (A) reen
X
(B) r ocn? % (B) r «cn?
[7?)
C)rec l g C)ro l
©) n 5 ©) n
N
D) rco L : D)ro« L
(D) n’ i_) (D) n’
X
The maximum number of electrons thatcanbe ¥ 26. T gdicH W& n =4 arel F&T H AfebaH
filled in the shell with the principal quantum fha=T Selagi= WX ST 9hd &
number, n=4is
(A) 64 (A) 64
(B) 26 (B) 26
(©) 18 (C) 18
(D) 32 (D) 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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27.  Which graph shows how the energy E of a 27. DI W1 3l AT 2 b UHI & BIH dl
photon of light is related to its wavelength A ? Soll E 8@ T <& A 9 &3 |afda € 2
E E
(A) (A)
r—> r—>

o —>
T —>

(B) (B)
r—> r—>
| L
E E
©) 2 ©)
r—> (:_) r—>
o) " o) "
A e

Space for rough work

“You don’t have to be great to start. But you have to start to be great.” Page No.:13




28.

29.

30.

MATRIX
OLYMP'AD
When a transition of electron in He™ takes place 28. o He' # gelag (| &1 HPHAY n, A n, Tb Sl
from n, to n, then wave number in terms of g a1 R Rerid (Rydberg constant R) @&
Rydberg constant R will be (Givenn, +n,=4, U H R et qar gl 2 (e g n, +n,
n,—n, =2) =4,n,— n =2)
(A) = (A) =

4 4
(B) L (B) L

9 9

©) = ©) =

9 9
(D) R (D) R

9 9
Which of the following have highest electron 29. = # 9 fhda) Solagie awar At &?
affiity? :
(A) Fluorine %‘: (A) TARS
(B) Chlorine § (B) TR
(C) Bromine § (C) ari=
(D) Todine § (D) s

p

Given below are two statements : oneislabelled % 30. 1 &1 @ oy Y 2 | Ua aifiiaer A 2 iR

as Assertion (A) and the other is labelled as
Reason (R).

Assertion (A) : The ionic radii of O*-and Mg**
are same.

Reason (R) : Both O*> and Mg?*" are
isoelectronic species.

In the light of the above statements, choose the

correct answer from the options given below.

T HROT R

BT A : OF T Mg &l e o
| 2|

PR R : O Tr Mg?* SHI Sgeldg i1 [Ieiiet
g |

JURRH HUAl & IMMER W, A< QU U faweai
H ¥ 9 IR g |

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

Class-XI

OLYMPIAD

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

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

(C)(A)istrue but (R)is false

(D) (A)is false but (R) is true

Which set does not shows correct matching
according to modern periodic table

(A) Cr=[Ar] 3d° 4s' ; element belongs to 6
group

(B) Fe*" = [Ar] 3d° ; Element belongs to 8"
group.

(C) Sc** =[Ne] 3s? 3p°® ; element belongs to
zero/ 18" group.

(D) All of the above

According to the VSEPR theory, the geometry
of ClO; ionshould be:

(A) Planar triangular

(B) Trigonal pyramidal

(C) Tetrahedral

(D) Square planar

A central atom in a molecule has two lone pairs
of electrons and forms three single bonds. The
shape of this molecule is :

(A)Planar triangular ~ (B) see-saw

(C) Trigonal pyramidal (D) T-shaped

*kkkk C11 261 025*****

31.

32.

33.

(A)A T R Sl 9 8 3R R, A @ 92
T B |

(B)A @1 R SFi 9 & W R, A &1 92
AT Tl B |

(C)A ¥ € W R 37 2 |

(D) A 3T & WRg R & 2 |

3MYfIeh 3mad AR & AR HIF A T8 Fel
Herr 7 <wiiar 8

(A) Cr=[Ar]3d° 4s' ; Tca 6™ g ¥ Hafdd
g

(B) Fe* = [Ar] 3d° ; aca 8" &g | Wafe
e

(C) Sc** = [Ne] 3s* 3p° ; I A/ 18" g
A &R §

(D) SR T

VSEPR Rigd & guR, ClO; 3 &1
ST g @y —

(A) A FBrysia

CIRELSIEEENIESID

(C) agshaasdry

(D) = wHaea

T Y] B BT URAIY] TR QY YT SAGE I
T & AT I8 A Uhel AT 1T & | A B
3Mpfd © :

(A) Broorll wiaeh  (B) <t

(C) ot R (D) T - smafy

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

OLYMP'AD

Which one of the following alkaline earth metal 34. fr=forRed e ge1 a1g omei # 9 6y U@

ions has the highest ionic mobility in its aqueous D DG el fAead # waie smafie

solution ? wfceierdr & ?

(A) Be* (B) Mg (A) Be* (B) Mg

(C) Ca> (D) Sr* (C) Ca> (D) St

Identify the incorrect statement for PCL from 35. fawfeRRad & @ PCL & oy sricy & &l

the following. AT —

(A) In this molecule, orbitals of phosphorous (A) 39 Y] H BIEHRY & Heh] B (oY I8
are assumed to undergo sp°d hybridization A & b SHBT sp’d HAHROT BT B |

(B) The geometry of PCL, is trigonal bipyramidal (B) PCL, & saifafa Brepivfia fefowfet gt

=

(C) PCI, has two axial bonds stronger than three (C) PCLa <4 vefiy ireweil 1 sver g4
equatorial bonds X QT el 37 yadl B B |

(D) The three equatorial bonds of PCI, lieina 3‘2 (D) PCI, @& o fRefiar afrevey b del | Rere
plane g B & |

Which ionic compound has highest lattice g 36. ford emafae dfd o STad Soif walfds &

energy? ;J -

(A) NaF : (A) NaF

(B) NaCl (B) NaCl

(C)AgCl (C) AgCl

(D)AIN (D)AIN

Space for rough work
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37.

38.

39.

MATRIX

OLYMP'AD

Two moles of an ideal gas is expanded 37. 300K W, U eyl ™ & 1 Al aHadE

isothermally and reversibly from 1 litre to 10 3R Sepavlig w9 A 1 ofier 9 10 <fier ad

litre at 300 K. The enthalpy change (in KJ) for IR U ST 2 | 39 ufdhan & forg wededt

the process is gRRac (KJ #) 53—

(A)11.4KkJ (A)11.4KkJ

(B)-11.4kJ (B)-11.4kJ

(€)0.kJ (©)0.kJ

(D) 4.8kJ (D) 4.8kJ

What will be the entropy change of the system 38. wuadm uRRufaai # M @ 1A #1319

when expansion of 1 mole of a gas takes place 6L d® TR & IR M 31 Tidl § @

from 3 L to 6 L under isothermal conditions ? gfRac= R 2 1Y R = 2 calK™' mol™' qerr

Consider, R =2 calK-'mol"'and log2 =0.301. log2 =0.301.

(A)2.84 calK™! X (A)2.84 calK™!

(B) 1.386 calK"! 3«’ (B) 1.386 calK"!

(C) 037 calK-! S (C) 037 calK-!

(D) 5.26 calK'! g (D) 5.26 calK'!

A sample of gas is compressed by an average ;J 39. N & @ T 0.50 atm & 3T <@ RT
: SRSCT e ST & s w1 o & 400

pressure of 0.50 atmosphere so as to decrease
its volume from 400 cm® to 200 cm?®. During
the process 8.00 J of heat flows out to
surrounding. The change in internal energy of
the system is

(A)+2.13]

(B)+10.137J

(C)-2.131]

(D)-10.131J

em® | 200 cm’. I& & fHa1 51 | | A &
SR 8.00 J w1 yRder # yarfead skl B |
[REQR)

@Y 3RS Fott # gRad & —

(A)42.13 ]

(B)+10.13

(©)-2.13]

(D)=10.13 ]

Space for rough work
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40.

MATRIX

Class-XI

OLYMPIAD

A fixed mass m of a gas is subjected to
transformation of states from K to Lto Mto N
and back to K as shown in the figure.

/

K L

»
' o8

)
%

A Y

N €M
e
P—

The succeeding operation that enable this
transformation of state are :

(A) Heating, cooling, heating, cooling

(B) Cooling, heating, cooling, heating

(C) Heating, cooling, cooling, heating

(D) Cooling, heating, heating, cooling

*kkkk C11 261 025*****

40.

¥ & U Med s maT K3 LAMY
N 3R g7 K d& &I sraRereli # wuiaRd faar
ST 8 SiT o anepfa W fawamn T 2

/

K L

»
>

)
\%

A \ 4

N €M
e
P>

START & SN WUCRT DI HeH B dletl Jad
Hishar B

(A) a9, <fierer, arod, e

(B) ¥iiaHe, a9, 2iide, ard=

(C) a9, 2idet, eiide, amad

(D) =fiaee, amue, arod, e

Space for rough work
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MATRIX
OLYMP'AD

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.  Inthe Taxonomic categories which hierarchial 41.  oIforIi % afife! ot & i 1 TgehiAes -

arrangement in decending order is correct in case JaRTE H (Decending)H W& 8 2
ofanimals?
(A) Kingdom, Order, Phylum, Class, Family, (A) SITa, 101, 9, 99, Fof, 91, Wieis

Genus, Species
(B) Kingdom, Phylum, Class, Order, Family, (B) ST, 9, ¥, 70, g, T, TR
Genus, Species

(C)Kingdom, Class, Phylum, Family, Order, (C) STd, ¥, 4, g, 70T, 991, Tefist

Genus, Species

(D) Kingdom, Order, Class, Phylum, Family, % (D) SITa, 101, 99, |, ol 21, Wiehst
Genus, Species g
42.  Nuclear membrane is absent in : § 42. Dwo—feeel fhad TEl Bl
(A) Penicillium g (A) gfariferam
(B) Agaricus X (B) sriR®w
(C) Volvox : (C) gicaiad
(D) Nostoc (D) 7Frecie
43.  Which one of the following is not a criterion for 43,  frfaRea § 9 o9 @1 daai o1 fafst gt |§
classification of fungi in various classes : TTHROT BT U A S 8] 8
(A) Morphology of mycelium (A) TaBoITA (ATZHICRIA) BT ATRIRE!
(B) Mode of nutrition (B) "ot 31 fafy
(C) Mode of spore formation (C) dromyy fHior &1 arent
(D) Fruiting body (D) ®etd dwran

Space for rough work

C Note : Please do not attempt this section if you are a Maths student. )
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44,

45.

MATRIX Class-XI
OLYMP/AD
Cycas and Adiantum resemble each other in 44,  FEHFAA YSTTH HA UH & B H U R D
having : TAME:
(A) Seeds (A) 9151 (Seeds)
(B) Motile Sperms (B) Tifcrefiet (Motile) geh1o]
(C) Cambium (C) Term (Cambium)
(D) Vessels (D) a1feaTy (Vessels)
Match the plant with the kind of life cycle it 45.  URUl B D gRI USRI Sila =h & UbR A
exhibits : FHferd ST
List-I List-IT -1 G-I
a.Spirogyra i Dominant diploid sporophyte a. |EYATIYT i 9wl fggfora fisrigfie
vascular plant, with higher Aaed Had gy, rH )
reduced male or female IR ATET FTHBITIAT T
gametophyte YR B
b. Fern ii. Dominant haploid free living b. B+ i gHTdl Sfta g
X
gametophyte X AP
c. Funaria iii. Dominant diploid sporophyte g c. FFIRar iii. Tl fEAfora dismogig S
alternating with reduced 3 WNATH HEN A el AR
gametophyte called prothallus g TJHDIGNE & A1 YHaRd
i—’ BIATE |
d. Cycas iv. Dominant haploid leafy X d. @iz iv. gETdl ST gRfiER
X .
gametophyte alternating with JHBIGHIG Sl AR wY A
partially dependent i TR domEig
multicellular sporophyte A THTIRS BT & |

Choose the correct answer from the options given
below:

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

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

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

(D) a-iii, b-iv, c-i, d-ii

feTfeTRad fawheul # I W&l SR &1 =g By

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

(D) a-iii, b-iv, c-i, d-ii

Space for rough work

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

47.

48.

MATRIX Class-XI

OLYMP/AD

Identify the type of flowers based on the position 46.  feu Ty AT (a) 3R (b) ¥ JERM & daH H

of calyx, corolla and androecium with respect Ay (i), TSt (BRI AR gHT

to the ovary from the given figures (a) and (b) : (TsIRr) @ Rfd & MR W) golil & YR

(A) (a) Epigynous; (b) Hypogynous (A) (a) STRFTAR; (b) STRIFTER

(B) (a) Hypogynous; (b) Epigynous (B) (a) SRAMER; (b) SRAFUR®

(C) (a) Perigynous; (b) Epigynous (C) (a) RSRN; (b) SRS

(D) (a) Perigynous; (b) Perigynous (D) (a) uRsrart; (b) RSN

Assertion (A) : Inmangoand coconut, the fruit 4 47.  ®AT (A) : 37T AT TR H Bl & UBR Bl

is known as a drupe. X 31ftget (Drupe) Had € |

Reason (R) : Fruit of mango and coconut g PRI (R) : 1 T2 RIS & el 9gisyl T

develop from multicarpellary inferior ovaries. o S1fdraedt e ¥ fawmfid B € |

(A)Ais true and R is false g (A) AT € AR R I &

(B) A & R are true but R is not correct 9 (B) A 3R R S W8I & fFg R, A &1 981 ==
explanation of A % T8l B

(C)Aand R are true and R is correct explanation (C) AR R S W& 8 d R, A & T2 AR 8
of A

(D) A and R both are false (D) A T2 R |1 39T 8

Which of the following is a complex plant tissue 48.  fr=faRaa 9 9 91 (@ SIfcd uey 37 & -

(A) Parenchyma
(B) Collenchyma
(C) Xylem

(D) Schlerenchyma

(A) URTeBTSHT
(B) leiebrgal
(C) Sirgem™

(D) THORTHTEHT

Space for rough work

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

MATRIX

OLYMP'AD
49.  Match ListI with ListII : 49.  gA-1 H gA-11 & e S :
List-1 List-IT A1 -1

A. Nucleolus L. Site of formation of glycolipid

B. Centriole II. Organization like the cartwheel
II1. Site for active ribosomal

RNA synthesis

C. Leucoplasts

D. Golgi apparatus  IV. For storing nutrients
Choose the correct answer from the options
given below:
(A) A-111, B-II, C-1V, D-I
(B) A-I1, B-I1I, C-1, D-IV
(C) A-II1, B-1V, C-II, D-I
(D) A-1, B-11, C-III, D-1V

50. Statement-I : Lysosomes are non-membrane
bound vasicular structures formed by the
process of packaging in the the golgi appratous.
Statement-II : Hydrolytic enzymes of
lysosomes are optimally acitve at the basic pH.
(A) Statement I is true but Statement I1 is false.
(B) Statement L is false but Statement Il is true.
(C) Both Statement I and Statement II are true.

(D) Both Statement I and Statement I1 are false

*kkkk C11 261 025*****

A. AR (fa) 1. Tesaifafis & a9+ &1 e

B. Afgaia I1. TS & Ufeq ST ATe

C. PR 11 ST IgEEMHT IRYTY
T BT Tl

D. Tifestl SU&Rvl V. Uiy} & 98U & fory

I fay U fasmedl # W 8l SR BT T BIfTY

(A) A-IL B-IL, C-IV, D-I
(B) A-II, B-IIL, C-1, D-IV
(C) A-IIL, B-1V, C-I1, D-I
(D) A-L, B-II, C-IIL, D-IV

w
e

HA-1 : TIABI (Lysosomes) U f3TeeiRfzd
gfeead! (Vasicular) S BT &, Sl Fawe
fafer (Packaging) g1 Tiestiera H gl B |
HUA-11 : TITHTT H U S Tl BIS SIS D
ToiTsH &g pH WR \affde afhg 81 2 |

(A) B [ &1 & oifeht B 11 Terd 2 |

(B) % I 77T & otfht B 11 81 § |

(C) P 1 vd o 11 a4 W& B |

(D) o | §d % 11 G 7Terd & |

Space for rough work

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

Class-XlI

OLYMP'AD

Select the incorrect statement :
(A) Prokaryotic cells are smaller in size and

multiply much faster than eukaryotic cells
(B) All cells arise from pre-existing cells

(C) The organisation of the prokaryotic cell is
fundamentally different so they exhibit
more variety of shapes and functions

(D) Living organisms are composed of cells and

products of cells
How many tetrads are visible in a cell during
pachytene stage of reduction division if there are

20 chromosomes in a meiocyte :

(A)5

(B) 10
(C) 20
(D) 40

Which of the labelled cells can release heparin
and histamine?

(A)A
(B)B
(C)C
D)D

*kkkk C11 261 025*****

Ted FHAF BT TIF DI

(A) MBRafes HIRTER eMHR # BT Il &
qen g RACH DIRTHIST BT Jer H 31H
o & gfg w8

(B) I SIRIBRI gdacd SRl 3 S~ idil
g

(C) draRaife® HIRE1sT o1 |iTed a1 wU A
=1 B1eTT 8, $9fely 9 SR qen wraf #
arfere fafderar g 2

(D) iia, HIRTERI dor 96 Saral | fAaas
FIBC &

af Y& o SIRIHT (Meiocyte) 7 20 TOREH
2, A1 39 BIRTHT H AR AT o) Wefetuce
(pachytene) JTa=AT & SR favae o faw@rg
U

(A)S

(B) 10

(€)20

(D) 40

I Faffed ®IfreT RuRe qen e ™ &1
TGV B Ahd! &7

(A)A
(B)B
©)C
(D)D

Space for rough work
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54.

55.

56.

MATRIX
OLYMP'AD

Select the taxon whose members live exclusively 54, 9 RN (FH) BT T BINTY RNTad T
in marine water : Hacl Aa! SleT H & B -

(A) Annelida (A) THiIferst

(B) Ctenophora (B) THIBRT

(C) Arthropoda (C) ameftaret

(D) Mollusca (D) At

Assertion (A) : DNA molecules and RNA 55. @A (A) : DNA Ud RNA 19 SR & dvsich
molecules are found in the nucleus of cell. H IR I B |

Reason (R) : On heating, enzymes do not lose RO (R) : SO I1 AU I R USIEH 319+
their specific activity. faftre wfafafd i @ 2 |

(A) Both A and R are true and R is correct (A) AT R S I € AR, A B TE! AR
explanation of A 2

(B) Both A and R are true and R is not correct ¥ (B) AT R SHI 9 & offdT R, A & Al ARe
explanation of A EN" T8 B

(C)Ais true and R is false g (C) A g T R 3RTA &

(D) Both A and R are false g (D) A T2 R |1 39T 8

In amino acid, the name of groups present on ;J 56. I aFA ¥ o-BHEA B ARI FASTHARN TR
all four valency of a-carbon are : 2 IURST TE &

(A) Hydrogen, carboxyl, amino and R-group (A) TSI, BRI, I T R-AHE
(B) Hydrogen, alcoholic, amino and R-group (B) BISSIH, Uehllfold, I d2T R-A98
(C) Hydrogen, alcoholic, carboxyl and R-group (C) TIZ SO, Ueh alfe1d, draifadel a2l R-T 8
(D) Hydrogen, carboxyl, aldehyde and R-group (D) ETS9IoH, HTaifRTa, gfesags a2 R-I g

Space for rough work

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

Class-XI

OLYMP'AD

57.  The given diagram shows the structure of
neuron. Identify Ato E :

A

Nissl's granules
B

Nucleus

C
Axon

Myelin sheath
D |

Axon terminal

E
A B C D E
(A)Nerve Cyton or | Schwann | Node of | Synaptic
fibre cell body | cell ranvier | knob
(B)|Dendrites [ Cyton or | Schwann | Node of | Synaptic
cell body | cell ranvier | knob
(C)|Dendrites | Nerve Schwann [ Node of | Synaptic
cell cell ranvier | knob
(D)|Dendrites | Cyton or | Nerve Node of | Synaptic
cell body | cell ranvier | knob

58.  Which one is correct base pairing for DNA
molecules :
(A) Cytosine - Uracil
(B) Thymine - Guanine
(C) Guanine - Adenine
(D) Cytosine - Guanine

*kkkk C11 261 025*****

57. fawn T o _RA @l SRe Sl S B | A ¥

E & gg=nf=ry :
e BT
G-t
R
Argferd s
TR BIR
A B C D E
A)\dFer |dEemar | = HiaRaT | REfes
ag PIRTGTHT | DI | ud | gudl
B)[ssEe [wrEemar | w@E Wi | Refes
(g7e) | PR | o | wWal | ged
(©)|s7s1se | dfFe wE | R | Refes
(gHe) | @rfren DT | ud 4 ol
D)|SsEe |aEeFa | dfFer | Wfere | Refes
(ge) | FRmrem | P | el | gl
58. =14 W DNA 319 5 8l &R I 5 -
(A) TSI - JRRTe
(B) ATSHIA - W1
(C) 7a= - TS
(D) ATger{ - T

Space for rough work
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MATRIX

Class-XI

OLYMP/AD
59.  Which one of the following sets of animals
belong to a single taxonomic group ?
(A) Cufflefish, Jellyfish, Silverfish
(B) Silkworm, Tapeworm, Earthworm
(C) Devilfish, Cuttlefish, Squid
(D) Sea cucumber, Sea pen, Sea urchin
60.  Match the following :
Column-I Column-II
a. Squamous epithelium (i) Protection against
chemical and
mechanical stresses
b. Brush border (ii) Movement of
epithelium particles in a specific
direction
¢. Compound epithelium (ii1) Formation of
diffusion boundary
d. Ciliated epithelium (iv) Increases surface
area for absorption

(A) a(i), b(iv), (i), d(iii)
(B) aiii), b(iv), (i), d(ii)
(C)a(ii), b(i), c(iii), d(iv)
(D) a(iv), bi), c(iii), dii)

*kkkk C11 261 025*****

59. T B O B I U aRTE R AR
q e ' ?
(A) Feafthel, STefiHe, Ricaw =
(B) REAGH, T, By
(C) SHoell, HheaiH, Redas
(D) Tl @I, el O, e offer
60. ERIEEANNE
-1 -1
a. T YD (i) IS den aitw
Tl & faeg GReT
YT HAT
b. g aR SuGen (i) usreil @ e
fem % 7fQq FHRarm
C. YT Bl (iii) o= <A o1 fmior
d. veArY Sume (iv) STaeNYOT B ATE
SAH TG

(A) a(i), b(iv), (i), d(iii)
(B) aiii), b(iv), (i), d(ii)
(C)a(ii), b(i), c(iii), d(iv)
(D) a(iv), bi), c(iii), dii)

Space for rough work
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MATRIX

Class-XI (C)

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.

43.

If o and B are the roots of the quadratic
equation x* + 6x + 13 = 0, then find the value
of o + %

(A)26

(B)20

(C) 18

(D) 10

Find the coefficient of x* in the expansion of
2+x):

(A)10

(B)40

(C) 80

(D) 160

The 3" term of a Geometric Progression is 24
and the 6" term is 192. What is the first term of
the Geometric Progression :

(A)3

B)o6

©) 12

(D)8

wxxxx (11261025 *##%x

41.

42.

43.

Y o IR P TR X2+ 6X + 13 =0 B AL,
Al o + B &1 AF AT BINY

(A)26
(B)20
(C) 18
(D) 10
(2 + x)’ o FRER & x° BT T STl BIRAY -

(A) 10
(B) 40

(C) 80

(D) 160

& Uik #9f1 (Geometric Progression) &1
fIRT Ug 24 8 3R Bl ug 192 8 | 39 A0 &1
Y2 UT 1 B

(A)3

(B)6

(©) 12

(D)8

Space for rough work
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44,

45.

46.

MATRS
The set {x:x2=x,x € N} can be expressd in 44, I {x: X =X,X € N} B IR w4 H TG
roster form as : foran ST e B
(A) {0, 1} (A) {0, 1}
B) {1} B) {1}
(©) {0} (C) {0}
D) {} D) {}
Letz=L_+L..Then,thevalueofzis: 45. ‘:|'|7|TZ=L.+L‘ B AT ZHIAFE:
1+i 1-i I+i 1-i
(A)1 (A)1
(B)0 (B)0
(€)2 (€)2
(D) i x D)i
LetA={1,2,3} and B= {4, 5}. How many % 46. IRA={1,2,3}ARB={4, 5} TA UB
relation are possible from set Ato set B : © R ot fhd= Hag (relations) TG ST A 2
(A)6 g (A)6
(B) 64 % (B) 64
(C©) 36 ) (C) 36
(D) 32 (D) 32

Space for rough work

C Note : Please do not attempt this section if you are a Biology student.)
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47.

48.

49.

MATRIX
OLYMP/AD
If sum of n terms of sequence is 47.  IRfEN AN S n Ui BIATS =2n’ +3n+2
S_=2n’+ 3n + 2 then find value of T, - T, gl T, — T, 19 9193 : (STef T, A1l ndl ug
(where T is n term of sequence) : )
(A)24 (A)24
(B)—24 (B)—24
(C) 26 (C) 26
(D)-26 (D)-26
Two finite sets have m and n elements 48. <1 YRMAT T=g 9 HH m 9 n 34 7 | IS
respectively. The total number of subsetes of YoH A= & Gl U=, fgd I &
first set is 56 more than the total number of Fl SUAGAdl W 56 &1 g, A m dn d A
subsets of the seconds set. The value of m and HHSL: B |
nrespectively are : X

X
(A)7,6 g (A)7.6
®)5.1 Q B)5, 1
©e6.3 5 ©)6,3
(D) 8.7 i ’

i (D)8, 7
Letlz, =8 =2 < 1 and [z, =2 + 6i] < 2, 49.  WERB |z, -8 - 21| < 1Tz, — 2+ 6i <2,

z,,z, € C. Thenminimum value of |z, -z, | is :
(A)7

B)3

(O) 10

(D) 13

z,2,€ CITH |z, — 2| DI LI AL :
(A)7

(B)3

(C) 10

(D) 13

Space for rough work

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

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

Page No.: 29




50.

51.

52.

MATRIX Class-XI
OLYMP'AD
IfA={x:x=3"-2n-1,n € N} and 50. ARA={x:x=3"-2n-1,ne N}iR
B={x:x=4(n—-1),n e N}, then: B={x:x=4(n-1),ne N} g dq:
(A)AcB (A)AcB
(B)BcA (B)Bc A
(CO)AuB=A (CO)AuB=A
(D) AnB=B (D) AnB=B
LetA={1,2,3, ....... ,10} and 51, #MTA={1,2,3, ... ,10} =1
B:{%:m,neA,m<nandgcd(m,n):l}' B:{m:m,neA,m<nﬁ%TTgcd(m,n):1}.
n
Then n(B) is equal to :(Where gcd mean 9 n(B) &1 A SRT&R BT : (STef ged = W
Greatest Common Divisor) BSRICRED)
(A)29 x (A)29
X
X
B)31 i
(B) § (B)31
(C) 37 § (C)37
(D)36 g (D) 36
X
If the ratio of the sum of n terms of two % 52,  wfe <) waFR S & n el & IR BT AT
x

Arithmetic Progressionis 2n : (n+ 1), then ratio
of their 8" terms is :

(A)15:8

(B)8:13

(O)n:(n-1)

(D)5:17

2n : (n+ 1) 2, T I 8 I U BT U 81 -

(A)15:8
(B)8:13
(O)n:(n-1)

(D)5:17

Space for rough work
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53.

54.

55.

56.

MATRIX Class-XI
OLYMP/AD
Let o and B be the sum and the product of all 53. HAFTHHEGRY (Z)2 +|7|=0.z e CHafiarT
the non-zero solutions of the equation gl @ TN 3R OFAHS HA: o 3R B g | Al
(2)2 +|z| =0,z e C. Then4(o? + B?) is equal (o2 + B2 WER B
to:
(A)2 (B) 8 (A)2 (B)8
©)4 D)o ©) 4 (D)6
Polynomial P(x) contains only terms of odd 54. 98US P(x) ®ad fIu9 91 d1el g 3@ 8 | 5
degree. When P(x) is divided by (x — 3), the P(x) BT (x — 3) 3 fawrfrg &=a 8, @1 A9t 6
remainder is 6. If P(x) is divided by (x> - 9) 9T Bl 8 | I P(x) @ (x> — 9) & fawrfora
then remainder is g (x). Find the value of g (2) : H g Al YYHA g(X) U Bl & | g(2) BT A
BT :

(A)4 B)5 (A)4 (B)5

X
(©)6 (D)7 ()6 (D)7

0
Let G be the geometric mean of two positive g 55. AT &1 TS 13T a TAT b BT O H1egH
numbers aand b, and M be the arithmeticmean ~ ¢o

N 3 1 1 S| R

1 1 1 . : GBTAT — AT — BT FHFR FAM B |
of —and —.If —:Gis4:5 thena:bcan ¢ a b
a b M * 1

% —:G=4:58AMa:bBAhUL:
be: x M
(A)1:4 B)1:2 (A)1:4 (B)1:2
©)2:3 (D)3 : 4 (€)2:3 (D)3 : 4
The number of rational terms in the expansion

56.

1 1 1016
of(si +78j is:

(A)128 (B) 129

(C) 127 (D) 130

1016
[5;+7%J P YR ¥ YR US| & I=AT©

(A) 128 (B) 129

(C) 127 (D) 130
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57.

58.

59.

60.

MATRIX Class-XI
OLYMP/AD
If equation x> +2(k — 1)x +k + 5 =0 has both 57. aRTHERUX+2(k—1)x+k+5=0BIATA
roots positive and distinct then k belongs to : T T=IT =1 21, A1 k 71 orveTet # Rerd 8 :
(A)(5.-1) B)(1,5) (A)(5.-1) B)(1,5)
(OXCNNY D) (=1.5) (OICNNY D) (-1.5)
The sum of all possible values of 0 € [—n,2n], 58. Oe [—n,2n]a§ gy dvg 7191, f99s fav
. l+icos6 . . . 1+icos© ' .
for which 210058 purely imaginary, is | icosp T&¢ HIAMD &, BT AT IR 2
equalto:
(A) 2n (B) 5n (A) 27 (B) 57
(©) 3m (D) 4m (€) 31 (D) 4
The value of the series ikz L isequalto: SIE.
s oy ® »;ra;k oF PR
£ -
X
o
(e g e
e
(B)12 & B) 12
C) 18 (:J
© : ()18
X
(D)3 * (D)3
° (r+3), 3Y . 9
If;( > ) Cf:“@ B PN 6. a&;(f;jﬁc,:a@ B peN
then (o + B)*is equal to : &1 (a+ ) WERE :
(A)27 A)27
(B) 81 B!
(€) 18 © 18
D)9 (D)9
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