Instructions Monied

Instructions regarding filling of OMR Sheet are mentioned on the OMR Sheet only.
371 TH.3TR. e T e Sl T 3R, e R fa@ 2|

The duration of the examis 2 Hours.

qe 37afey 2 B € |

The Question Booklet consists of 42 Questions. The maximum Marks are 144.

T e qieehT B 42 99 € | TR 31 144 €1

Marking Scheme Per Question :

Yeeh U9 ohi 37k AT :

e Single Correct (A):

Full Marks : +3 If ONLY the correct option is chosen
Zero Marks : 0 If none of the option is chosen (i.e. the question is unanswered)
Negative Marks : =1 If answeris wrong

* Matrix Match (B) :
Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 If none of the option is chosen (i.e. the question is unanswered);
Negative Marks : =1 Inall other cases.

e Passage Based (C):

Full Marks : +3 If ONLY the correct option is chosen
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 Inall other cases.
e Multiple (D):
Full Marks : +4 If only (all the correct option(s) is (are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : 12 If three or more options are correct but ONLY two options are chosen, both of which are
correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct
option;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks =1 Inall other cases.
* Numerical Type (E):
Full Marks : +4 If ONLY the correct numerical value is entered in the designated place;
Zero Marks : 0 If questionis not attempted
Negative Marks : O If answeris wrong

Subject-wise division of 42 Questions are as follows: Physics-14, Chemistry-14, & Maths-14.
FcT 42 TIA1 b1 TR foreRUT ST YehR ® : fifcieh fori- 1 4, TR forRM- 1.4 SR 1 4 w1
Space for rough work is also provided in the Question Booklet.
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PRINCE OLYMPIAD EXAMINATION

Class : XII-M (P-1I)

0l

02.

03.

PHYSICS

SECTION-A
[Single Correct]
For two infinitely long charged parallel sheets, the

electric field at P will be—

(1) 0

[¢] o)
o " [
(2) 2¢ I I
0 -+ +
+ +
H H

(¢
(3) —_— I<—X—>— I
3¢, H P
+ +
[+ L+
(o) —Tr—»

4g,

A conductor with rectangular cross-section has
dimension (a x 2a x 4a) as shown in figure. Resistance

across AB is x, across CD is y and across EF is z. Then—

i I

! 23/ .p
Ao—|- 4I a A I/
E/D
(1) x=y=z (2) x>y>z
(3) y>z>x (4) x>z>vy

I
I
|
|
|
|
|
|
I
I
I
I
I
(4) ;. I
I
I
I
I
I
I
|
|
|
|
|
|
I

An infinite number of charges of equal magnitude |
q, but alternate charge of opposite sign are placed |
along the x-axisat x =1, x=2,x =4, x =8,... and so |
on. The electric potential at the point x = 0 due to I
all these charges will be : |
(1) ka/2 (2) ka/3 |
(3) 2ka/3 (4) 3ka/2 I

0l

02.

03.

SECTION-A
[Single Correct]
3T T ShT <1 ST TR Wdl o foaw p X forega &
—&ﬁ-q-[_

(1) 0
o 0 5
@ S5 I
€ + +
+ +
5 HI
3) 3. HaRe
3¢, o 4
H H
o —r—>
(4) e,

STITFHR STIIEY FHIS ATl ATeTeh 1 AT (a x 2a x 4a)
21 v o Tt o fe@man 7 21 AB % T w wfay x
2l D% To Wy Bl R EF s o0 W 2% -

S
! 23/ .p
A— %2 4

(2) x>y>z
(3) y>z>x (4) x>z>y
A 9RAm g 9l 3= ofaw, feA faudta fawef
el TR AT x-378 W x=1,x=2,x =4, X =8, ...
TR W W T 2w smaw % wrw fag
x =090 R %I"é\l"cf favya B o

(1) x=y=z

(1) ka/2
(3) 2kq/3

(2) ka/3
(4) 3ka/2
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04.

05.

06.

The vertical component of earth’s magnetic field I 04.

is zero at —

(1) magnetic equator

(2) magnetic pole

(3) geographic poles

(4) at 90° latitude

SECTION-B
[Matrix Match]

Column | Column 1

(A) Charge at rest experiences (p)E=0,B=0

a force if
(B) A charge in motion goes

undeviated with same

velocity if

(C) A charge in motiongoes (r) E=0, B=0
undeviated with varying
speed if

(D) A charged particle under (s) E#0, B=0

goes helical motion if
(1) (A)-p,r, (B)-q,r, (C)-s, (D)-q,s
(2) (A)-as, (B)-qr, (C)-s, (D)-p,r
(3) (A)-pr, (B)-s, (C)-q,r, (D)-q,s
(4) (A)-a,s, (B)-a,p, (C)-q,s, (D)-q,r
Column T gives a situation in which point charge(s) |

I
I
I
I
I
I
I
I
I
I
I
I
I
() E#0,B=0 I
I
I
I
I
I
I
I
I
I
I
I
I
I

are placed at different position with respect to a |
uncharged thick conducting spherical shell. Column I
II gives resulting effect. Match the figures in Column
I with the statements in Column II and indicate your

I
I
I
answer by darkening appropriate bubbles in the 4 x |
4 matrix given in the OMR. |

I

05.

06.

Jedt & FEEHE & H FEAE TeF FE W YA
grar 22
(1) 7= @ ™
(2) I=EHE gA ™
(3) wimifers yai ™
(4) 90° 37 JIMTR W
SECTION-B
[Matrix Match]

|
(A) formaremen & @ a1aw,
A STTA FHIN A
(B) UM o § Tifaeiiel STaw
T = I StfeEterd el
2 =fg
(C) uftafaa =ma & Tifaefiar eTaw,
T = I StfeEterd el
2, af
(D) 3TAf¥d =01 e 99 W (s) E#0, B=0
Tfa e € AR
(1) (A)-pr, (B)-a,r, (C)-s, (D)-q,s
(2) (A)-a,s, (B)-q,r, (C)-s, (D)-p,r
(3) (A)-pr, (B)-s, (C)-q,r, (D)-q,s
(4) (A)-q,s, (B)-q,p, (C)-q,s, (D)-q,r
w1 H fefm § w2, e fag emew @
SRR A e TMeltd &ie & 9eg fa=-fa=
feofaal W W@ &) w0 Y i g9 @ W E
Ty ¥ 5 T o i e S T weH 9
gAfeq FifST qor 39 ST Fl & T OMRH 4 x 4
Ao o Sfod gorael i wen Y I |

-l
(p)E=0,B=0

(q) E£0,B#0

(NE=0,B=0
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Column1 Column 1

positive point

charge q is
(A) placed at (p) charge is induced on

centre of shell
inner surface of shell
and is distributed

uniformly

positive point
charge q is placed L.
(B) inside gap of shell,(q)  charge is induced
but not at centre
inner surface of shell
-q

and is distributed

non-uniformly

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

positive po_int |
(C) pgc]g&ggu‘g;e (r) charge is induced on |
the shell |
outer surface of shell |
and is distributed |
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

uniformly

»: Positive point charge
q, is placed inside ..
(D) the shell but not at centre. (S)  charge is induced on
Positive point charge q,, is
placed outside the shell

outer surface of shell
and is distributed
non-uniformly

(1) (A)-p,r, (B)-q,r, (C)-s, (D)-q,s

(2) (A)-as, (B)-qr, (C)-s, (D)-p,r

(3) (A)-pr, (B)-s, (C)-q,r, (D)-q,s

(4) (A)-s, (B)-q,r, (C)-p,r, (D)-q;s

-1

(A)

HHeHF forg
Wq,ﬂﬁ'ﬂ%
F= W T 2

IS Tog omawt q, (q)
Y F ST F T
o fed 2, a5

W &S

-9

(C)

YIS Tog 3wt q, (r)
Fi9 & e feg B

e

-1

(p) 19T i AR

Tde W AEY uRa
Bl 8 q FEEEY
9 foafid gema 21

I I SRS Fag
T STERT Ui B @
oIl STIFEY 9
ferafea &t s )

TR I TEY TR W
TS Wi e © qe
Tamey o faafa @
ST B

(s) 9T T &L FaE W

YT g 3T g, i 1T 9 e @ aen
% o<t food 2, dferd . eraweY o faafa
W ey T e @l S 2

q,, e % AR feord B

(1) (A)-p.r, (B)-q,r, (C)-s, (D)-q,s
(2) (A)-a,s, (B)-qr, (C)-s, (D)-p,r
(3) (A)-p,r, (B)-s, (C)-qr, (D)-q,s
(4) (A)-s, (B)-q,r, (C)-p,r, (D)-q,s
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07.

08.

09.

10.

SECTION-C
[Passage Based]
In the circuit shown, the resistances are given in
ohms and the battery is assumed ideal with emf

equal to 3.0 volts.

| R, a
R, 8 R,

3.0V— Rz% 500

30Q

The resistor that dissipates maximum power.
(1) R, (2) R,
(3) R, (4) Ry

The potential difference across resistor R, is

(1) 0.4V (2) 0.6V
(3) 1.2V (4) 1.5V
SECTION-D

I
I
I
I
I
I
I
I
I
I
I
RsS 30Q |
I
I
I
I
I
I
I
I
I
I
I

[Multiple Correct]
A long straight wire carries a current along the x axis. |
Consider the points A(0, 1,0), B (0, 1,1),C(1,0,1) and |
D (1, 1, 1). Which of the following pairs of points will I
have magnetic fields of the same magnitude ? :
(1) A&B (2) A&C |
(3) B&C (4) B&D |
A charged particle of unit mass and unit charge moves |
with velocity V = (8I+ 63) m/s in a magnetic field of I
B =2k T. Choose the correct alternative (s). |
(1) The path of the particle may be x> +y% —4x—21=0 |
(2) The path of the particle may be x* +y? = 25 I
(3) The path of the particle may be y? + z2 = 25 |
(4) The time period of the particle will be 3.14 s I

07.

08.

09.

10.

SECTION-C

[Passage Based]
fei o gy o @l wiay otm o @ &fiv S Wi
eyl Wi T @ fee fo@ e 5w 3 diee 2

| R, a
R, 8 R,

3.0V— Rz% 500

30Q

R,$ 30Q

=g yfauy foey wife stfsran 2, =i

(1) R, (2) R,
(3) R, (4) Ry
wfriy R, % fa w favarm 2
(1) 0.4V (2) 0.6V
(3) 1.2V (4) 1.5V
SECTION-D

[Multiple Correct]
T Y o AR W U x-3te W erfew ¢ faget
A(0,1,0),B(0,1,1),C(1,0,1) D (1,1,1)
v e R fagetl & w9 9qg w1 gEHE
€ THM afET T 2
(1) A&B (2) A&C
(3) B&C (4) B&D
THE AN SN THE @Y K TH AERE FHO
B=2kT & gaia &3 & V =(8i+6j)m/s 37 &
Al €| wet Tasmed THI
(1) 1 1 9% x2+y2—4Ax—21=0 B HHal 2
(2) 01 F 99 x2+y2=25 B HHA ©
(3) 0T 1 Y 2+ 22=25 B HEAl B
(4) FU1 = TEATETY 3.14 WFS B
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11.

12,

13.

A 10 Q
— /MWW

A particle of mass m and charge q is projected in a I

region where an electric field is existing and given |

by E:Eof, with a velocity VoI from the origin at |

time t = 0, then choose the correct statements

(assuming m2v02 = 2qEymxg).

(1) radius of curvature of the particle when its x-
coordiante becomes x; is 2x,.

(2) radius of curvature of the particle when its x-
coordiante becomes X, is 4./2 X,.

(3) speed of the particle when its x-coordinate

becomes Xg is \/EVo'
(4) speed of the particle when its x-coordinate

becomes Xq is 2,

SECTION-E
[Numerical Type]
A charge Q is placed at the centre of a square. If
electric field intensity due to the charge at the
corners of the square is E, and the intensity at the
mid point of the side of square is E,, then the ratio of
E,/E, = 1/K, find K-
The equivalent resistance (in ohm) between the two

points Aand D is -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
10 Q D |
I
I

11.

12,

13.

FAHHE m 3R AT q 1 TH w0 UH & o geifia
fofan ST % Wl U faEm &9 E=E,i AR § SR
T t=0 R A fog | o v j % e faan w0 3, @
e FwoA T (m2v02:2qE0mx0 o gU) |

(1) S 1 1 x-TRWF x, B S0 S A TR THA
I%IFJTZXO%I?II%I

(2) S T T xR x, B SIS A ISR THA
= 4\/EXO%I'¢II%I

(3) S T 1 x-TAREE x, B S T A SEH! ;A
ﬁvoﬁ%I

(4) ST U1 1 x-TAREE x, B S T A SEH! A
ZVO%I?II%I

SECTION-E
[Numerical Type]
STAIT Q Wk o o v, TR SUFRI ¥ | A 37T 3 HROT o
o hFl W foregd &1 o £, T 3 ol 9fSTl ok Wedl forrg W
o E, €, T E,/E,= 1/K®, q K B

3 forgeil A e D & Hear g wfekre (37w ) 3/ 22

A 10 Q

10 Q 10 Q2 B
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14.

Two identical capacitors 1 and 2 are connected in | 14.

series to a battery as shown in figure. Capacitor 2 |
contains a dielectric slab of dielectric constant K as |
shown. Q, and Q, are the charges stored in the |
capacitors. Now the dielectric slab is removed and I

the corresponding charges are Q’, and Q’,. Then

Q, K+1
Q, = %K , find x :
1 2

o

I
I
:
= :
:
I
I
I

FEER W HOie 199 2 U S ° 92
ey oER w2 ¥ wh wWegd fens KW
wfees Wit €1 Q, 7o Q, Hefer W wafsd swaw 2 o
e ez 1 g f 9 2 @ 3 W e Q)

Q, K+1

QB T Q—2=W%HIXEFIWETHEF{I:
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CHEMISTRY

SECTION-A
[Single Correct]
15. Assertion-A : Blood cells are isotonic with
approximately 0.16 M NaCl solution.
Reason-R : Cell wall of blood cells acts as semi-
permeable membrane.
(1) If both (A) and (R) are true, and (R) is the correct
explanation of (A)
(2) Ifboth (A)and (R) are true but (R} is notthe correct
explanation of (A).
(3) If (A)is true but (R) is false.
(4) If (A) is false but (R) is true.
16. Number of Faraday’s required to reduce 2.24 L of O,
to H,0 at STP if the current efficiency is 75%.

(1) 1.066 (2) 10.66
(3) 5.33 (4) 0.533
'p' few drops of
17. WE%E%&H +|:conc. HI;O i| + compound 'Q’ (solid)
Z(g) warm
p Excess | AgNO, ¢ NaOH Rt
—— NH,sol. red Coloured deep red
CSZII?JItIIE: IdII' Hcl  Solution vapours
Yl
White

Identify(P) to (Z) :

(1) P=HCI, Q=KMnO,, R = Cl, Y=AgCl

(2) P=NH,Cl, Q=K,Cr,0,, R=CrO.Cl,, X=[Ag(NH,) I*,
Y=AgCl, Z=NH,

(3) P=KCl, Q=K,Cr0,, R=CrO Cl, X=Na,Cr0,, Z=HCl

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
(4) P=NaCl, Q=K,MnO,, R=MnO,, Y=AgCl I

15.

16.

17.

SECTION-A
[Single Correct]
AR AT-A : T FHITTHRTE T 0.16 M Nacl faerm
% WY G g €
HIUT-R : T R 1 Hiferent T srg-urom=
foeet =1 wifa =14 w2
(1) I (A)dem (R) =l @c 2, 991 (R), (A) S &1
TR 2
(2) afz (A)7en (R) A wed €, T (R), (A) =1 @e
TR el 2
(3) oz (A)wea 2 foheg (R) 31&cq B
(4) % (A) 3T B TRy (R) T 2
STP™ 2.24L0, I H,0H Tq=fad i & foq smawash
T HI HEd ¢ af% 9’ Sed 75% 2

(1) 1.066 (2) 10.66
(3) 5.33 (4) 0.533
o ‘P! % H,S0, %1
s iR 'Q’ (39
TIﬁlNaOH * I: ECiEd ] v Qs
Z(g) ™
b AgNO NaOH
< T < S < R
%F);,q_/ NH, Tareraa ;Ina e T@ilﬂa
£ IT:IHCI et el
Yl
RET
(P) | (Z) F1 Ye=TMY :

(1) P=HQ, Q=KMnO,, R = Cl,, Y=AgCl

(2) P=NH,Cl, Q=K,Cr,0,, R=Cr0,Cl,, X=[Ag(NH_),I*,
Y=AgCl, Z=NH,

(3) P=KCl, Q=K,Cr0,, R=Cr0,Cl,, X=Na,Cr0,, Z=HCI

(4) P=NaCl, Q=K MnO,, R=MnO,, Y=AgCl

Space for Rough Work
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18. If mole fraction of the solvent in a solution decreases

18. afg foer o faaras w1 9t fo=1 srear & @

then-

(1) Vapour pressure of solution increases
(2) b.pt decreases

(3) Osmotic pressure increases

(4) All are correct

(1) foeram =1 =9 <9 =g @
(2) FEUATF BT 2

(3) TR TE wEal §

(4) svq= @l w2

SECTION-B SECTION-B
[Matrix Match] [Matrix Match]
19. Match the column : 19. & 1 e i
Column | Column-Ii -l -l
(Compound/element) (Uses) (‘:ﬁﬁm/m) (3T
(A) Lanthanoid oxide (i) Production of iron (A) ﬁ‘ﬁ’vﬂ?@ SIESIECN () @ # fag #1g =l
alloy SR
(B) Lanthanoid (ii) Television screen (B) RIS (i) eefifars ferm
(C) Misch metal (iii) Petroleum cracking (C) frer =g (i) Ugiferam =1 S
(D) Mg based (iv) Lanthanoid metal + (D) Mg 3Tenfia gt (iv)ﬁ‘—ﬁ'vﬂ??s' q1g + et
alloy consist iron ELE! o ﬁ:mq@
mischmetall e 2
(E) Mixed oxides of (v) Bullets (E) Treries & fafaa (v) wiferat
lanthonids are sfiearEel *1
STAN TR S 2

empolyed
(1) (A)-i, (B)-ii, (C)-iv (D)-iii, (E)-v
(2) (A)-ii, (B)-i, (C)-iv (D)-v, (E)-iii
(3) (A)-ii, (B)-i, (C)-v (D)-iv, (E)-iii
(4) (A)-i, (B)-ii, (C)-iii (D)-v, (E)-iv

(1) (A)-i, (B)-ii, (C)-iv (D)-iii, (E)-v
(2) (A)-ii, (B)-i, (C)-iv (D)-v, (E)-iii
(3) (A)-ii, (B)i, (C)-v (D)-iv, (E)-iii
(4) (A), (B)-ii, (C)-iii (D)-v, (E)-iv

Space for Rough Work
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20. Match the items of Column | and Column Il : | 20. T SﬁTEﬁT—IIﬁ@Tﬁ FE I giném 5|§||3||I:
Column | | -

(i) 3fIfshar <X &1 T =sieh
(if) Y hife ot 3rffran & for siffman X sreR 2t 71
(iii) Y ife & feaw R Frerai i 3 2

(i) Mathematical expression for rate of reaction
(ii) Rate of reaction for zero order reaction is equal to
(iii) Units of rate constant for zero order reaction is

(iv) Order of a complex reaction is determined by “WWH&HW@WWW%'
Column Il -

(a) rate constant (a) T rdish o

(b) rate law (b) = frem

(c) order of slowest step same as that of (c) REREIE R e T

(d) rate of a reaction (d) AfHishar &t =X

(1) (i)=(b); (i)—(a); (iii)—(d); (iv)—(c)
(2) (i)=(b); (i)—(a); (iii)—(c); (iv)—(d)
(3) (i)=(a); (ii)—(b); (iii)—(d); (iv)—(d)
(4) (i)=(b); (i)—(c); (iii}—(a); (iv)—(d)
SECTION-C
[Passage Based]

(1) (i)=(b); (i)—(a); (iii)—(d); (iv)—(c)
(2) (i)=(b); (i)—(a); (iii)—(c); (iv)—(d)
(3) (i)=(a); (ii)—(b); (iii)—(d); (iv)—(d)
(4) (i)=(b); (i)—(c); (iii}—(a); (iv)—(d)
SECTION-C
[Passage Based]

1
N,0; —>2NO, (g) +502 ()

STIh AR W W Tiaent 1 STERoT it ¢ foem
0.2 Hid N,O, &I 2.0L & I H feran ar iR 25°C W
T oA T N,0, T Higd =i fafu= sfqwel W A
ST 21 StieRel W Frefaie W A S B W TR T

1
N,0; —>2NO, (g) +502 ()

The above reaction follows first order kinetics in
which 0.2 mole of N,O, was taken in 2.0 L vessel and
heated at 25°C. The concentration of N.O, is

measured at different intervals. Following graph 'A'

and 'B' were obtained from the data. |
-3 = -3
[tllz(Nzos) —2.5x10 sJ |:t1/2(N205) 2.5%10 sJ
A B
A (A) A (B) A ( ) A ( )
T — temperature — T — temperature
g X~ O, X
z 2 = 2
—_— —_—
Time () Time (m

Space for Rough Work
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21,

22,

23.

If the slope of the line in graph (B) is —6670. The value

of activation energy is

(1) 12.77kJ

(2) 127.7kJ

(3) 127.7)

(4) 8.31x10%kJ

The rate of reaction after 5.0 x 103 s is
(1) 6.93 mol/L/s

(2) 27.72 mol/L/s

(3) 1.73 mol/L/s

(4) 13.86 mol/L/s

SECTION-D
[Multiple Correct]
An ideal binary liquid solution of A and B has a vapour

pressure of 900 mm of Hg. It is distilled at constant |

2
temperature till 3 of the original amount is distilled. |

If the mole fraction of 'A’ in the residue and mole |
fraction of B in the condensates 0.3 and 0.4 |
respectively and vapour pressure of residue is 860 |
mm of Hg, then which of the following is/are correct I

(1) The initial mixture taken should be an equimolar |

options:

mixture of A and B |

(2) The first vapors formed will have more moles of I
A as compared to moles of B. I

(3) P°,=1000torr |
(4) The vapor pressure above the condensate is 920 |
I

I

I

torr at same temperature

21,

22,

23.

I UH (B) T @1 I 31T —6670 €| WiHAT FHsi 1 A
T -

(1) 12.77k)

(2) 127.7k)

(3) 127.7)

(4) 8.31x10%kJ

5.0x 1073 s % =g AR # W
(1) 6.93 mol/L/s

(2) 27.72 mol/L/s

(3) 1.73 mol/L/s

(4) 13.86 mol/L/s

SECTION-D
[Multiple Correct]
A S B & U 31eyl et 5o foera =1 a9 <19 900
mm Hg 21 38 Td a9 W a9 q 3Tgd fhar S

2 .
%mwsﬂaﬁu@waﬂg Y SEfaa 7 g Sy

IfE @9 | A’ 1 Hiel S S GHG | B T A 3
FHH: 0.3 37T 0.4 ¢ ST ToRIT 1 o199 T4 860 mm Hg
2, @ Trefefad & 9 1 /8 w8 fowey 378

(1) fomn o rfres fagor A iR B 1 TH EHARK
fagmr g =nfew

(2) o7 ATcht Ugel ard § B % Hiell i ga B A &
o sifee 7|

(3) P°, =1000 2R

(4) FHM AIHH W EEG % 9 99 g 920 2R B

PCP | Palwas Road, Sikar : 9610-89-2222 | Piprali Road, Sikar : 9610-53-2222 | Gopalpura Bypass, Jaipur : 9610-57-2222 I
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24. Molar conductance of 0.012 M aqueous solution of |

0
I
| 24 CI-CH,-C-OH /1 % 0.012 M Wefra forera =t

25.

26.

27.

[
Cl-CH,—-C—OH acid is 100 ™ cm’mol™. The ionic |
I

[
conductance of C|— CH,-C-0" and H*ions are 50 QO

cm?mol™ and 350 Q7 cm?mol™, respectively at
infinite dilution. (use log 3 = 0.48)
(1) degree of dissociation = 0.25
(2) [H]=3x10°M
0]

[
(3) pK_of Cl—CH,—C—OH=3

(4) pH=2.52

When excess KMnO, is added to concentrated H,SO,
an oily green color covalent compound X is formed.
Which of the following is/are true statements about
X?

(1) X is formed by a dehydration reaction

(3) X is an amphoteric oxide

(4) X contain an oxy linkage

SECTION-E
[Numerical Type]

The oxidation number of Cr in the product of alkaline
oxidative fusion of FeCr.O, is.
The conductivity of 20 mL of 0.2 N NaOH solutionis 2.2
x 1072 Scm™. If 10 mL of 0.4 N HCl solution is added to
this solution, the conductivity decreases by 2 x 1072
Scm™. The equivalent conductivity of the final

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
(2) In X, Mn is octahedrally surrounded by '0' atoms |
I
I
I
I
I
I
I
I
I
I
I
I
I
solution in Scm?eq™ is..... |
I

|

25.

26.

27.

HieR =Terhdl 100 Q* cm?mol™ 21 &Hd TRl W

CI—CHZ—@—O AR H* S I AR SRl
FHA: 50 Q* cm?mol™ 3 350 QO cm?mol 21 (log3
=0.48 T STINT FX)
(1) foaem =1 =ife =0.25
(2) [H]=3x10°M

0
(3) pK_ of CI—CH2—|C|—OH=3
(4) pH=2.52
¥ Hifsd H,50, | 7fee™ KMno, foeman s & @ w
el B8 T 1 eEaArsn AR X S 31X ® aRH
frefafad o 9@ i 9/4 S99 99 2/272

(1) X Trstefiertor atfafman @ s 2
(2) X¥, Mn ST<Feid ®9 § '0' ARt ¥ i gan ©
(3) X T SayH sifearEs
(4) X ¥ it Tt 2ar 2

SECTION-E

[Numerical Type]

FeCr,0, & & Sl Hefo % S § Cr i
ARt TE 2|
0.2 N NaOH Tae@™ & 20 mL &1 =Tciehdl 2.2 x 107
Sem™ 21 A% 39 faer@= H 0.4 N HCl oo =1 10 mL
et < 2, A SreTsRdl 2x 102 Sem Y FH 2 S 2
Scm?eq W 3ifam facras =t qoais! ekl @

PCP | Palwas Road, Sikar : 9610-89-2222 | Piprali Road, Sikar : 9610-53-2222 | Gopalpura Bypass, Jaipur : 9610-57-2222
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28. The immiscible liquid system containing aniline and | 28, e ST RES AT 53 G aed 3@ W 98°C

water boils at 98°C under an external pressure. At |
this temperature, the vapour pressure of water is 700 |
mm. If aniline is distilled in steam at 98°C, at what |

external pressure (in atm), 30.7% of total weight of |

the distillate will be aniline? (Nearest integer)

T SSerdt 21§ AITHM OX, U ST & <79 700 mm €l
Ife el 1 98°C T 99 ¥ efrEfad foan Sar 8,
¥ el @ (atm H) W, YA & FH/aT 9% H1 30.7%
T Bm? (FeRean qorien)

Space for Rough Work
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29.

30.

3L

MATHS

SECTION-A [Single Correct]
Let a, b, c be the real numbers. Then following system

of equations in x, y & z.

XZ yZ ZZ B XZ yZ ZZ B XZ yZ ZZ _1
aZ bZ CZ ? aZ bZ CZ ? aZ bZ CZ
has

(1) no solution
(2) unique solution
(3) infinitely many solutions

(4) finitely many solutions

_ a® a-3 b* b°-3
If the point a1 a1’ lb_1"b-1 an

¢ -3
1~ | are collinear for three distinct values
c—1 c-1

of a, b, cthen abc—(bc+ ca+ab)+3(a+b+c)

(1) 0 (2) 1
(3) 2 (4) 3
The set of natural numbers N is partitioned into arrays of rows
and columns in the form of matrices as
6 7 8
2 3 _
M1:(1),M2=(4 5)'M3— 9 10 11|y ()
12 13 14
and so on. Find the sum of the elements of the
diagonal in M .
n/ s n/ s
1) —(2n"+n+3 2) —{2n"+n+3
w 5l ) @5l )
n/ s n/ s
3) =(2n"—n+3 4) —{2n"+n+3
@) o )@ g )

29.

30.

SECTION-A [Single Correct]
M a, b, ¢ STfoR GE&AW 21 99 x, y 3Rz § Fefafed
T T

; fae a a’-3 b® b’-3
ars re=s 351751 ) {b-1"b-1) 1

(cc_l,cc_‘f) b, ¢ Ty T 3 fere et # 7

abc—(bc+ca+ab)+3(a+b+c)3|'€|79|'{%—

(1) 0 (2) 1

(3) 2 (4) 3

Wehd Tl & Tg=Ta Nl oTgel % ®9 o dfal 3in
wel w wRE § s weR fawfsw R o @

6 7 8

2 3 _
4 5 12 13 14

IR 36 FRR ST St M H el o stewe s A T
EqiSI

n
(1) 3

(2n3+n+3) (2) g(2n3+n+3)

(3) g(2n3—n+3) (4) g(2n3+n+3)

PCP | Palwas Road, Sikar : 9610-89-2222 | Piprali Road, Sikar : 9610-53-2222 | Gopalpura Bypass, Jaipur : 9610-57-2222 ‘
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32. Thevalues of a and b if f is continuous at x=n/2, where ' 32. a Sﬁ'{ b #H afg f, x = ©/2, 49X Had 2 wEl

33.

tan6x
(7 o
T
f(x) = a+2 x:E
bltanx|
(1+|cotx]|) = , E<X<n
(1) a=-2,b=0 (2) a=-1,b=0
(3) a=0,b=1 (4) None of these
SECTION-B [Matrix Match]
Match the column-I with column-II.
Column-I
-y =
(A) M_is defined as M. = ; then lm (det
Lo
M, +det M, +...+det M )°8" =
1 coso.  cosP 0 coso.  cosP
(B) If cosal 1 cosy|=|cos 0] €osY| then
cosf cosy 1 cosp cosy O

sin’oL + sin’P +sin?y =
3 1
(C) If A= _q 1| @and amatrix Cis defined as C = (BAB™)

(B*ATB), then det. Cis a square of natural number

equal to

1 1
(D) If A=|:_1 1:| and A* = —Al then A equals

Column-lII
16

4
2

w0

1
(1) A-S,B-R,C-Q, D-Q (2) A-Q, B-R,C-Q, D-S

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
(3) A-R, B-S, C-Q, D-Q (4) None of these |

33.

(6)::: T
— 0<x<—
5 2
n
f(x) = a+2 X—E
bltanx|

(1+|cotx]|) = , E<X<n
(1) a=-2,b=0 (2) a=-1,b=0
(3) a=0,b=1 (4) T 9 FIg T

SECTION-B [Matrix Match]
Tq-| T T-11 F Taeme shifee-
-1
(r=1) 1
(AyMF M= | R e s
(r=1y
T @@ lim (det M, + det M, +...+det M, )¢ =

1 cosa  cosP 0 cosa.  cosf
(B) 7fg [cosa 1 cosy|=|cose 0 cosy| gg
cosp cosy 1 cosp cosy O

sin’oL + sin’P +sin?y =

() afx A=[_31 ﬂ R TH MHE CH C = (BABY)

(B*AB) & ®Y H uitwiia fan <mar €, a9 wiegd
Hea &1 A S |c| ® 9 2, 7 2

(D) afg A=[_11 ﬂ ARA*=—Al B, G99 L UK 2|
-1

P. 16

Q. 4

R. 2

S. 1

(1) A-S, B-R,C-Q, D-Q (2) A-Q, B-R,C-Q, D-S
(3) A-R, B-S,C—Q, D-Q (4) T9H ¥ &g 7=l

PCP | Palwas Road, Sikar : 9610-89-2222 | Piprali Road, Sikar : 9610-53-2222 | Gopalpura Bypass, Jaipur : 9610-57-2222 ‘
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34. Match the column-I with column-II.

35.

Column-Il

1 1
(A) Given f(u)=————, where u=—— then f(x) is
u +u-— x—1

2
(B) If f(x) = sgn x (1—x2), then f(x) is

f(x
(C) If Ll_rjg% exists and f(0) = 0, then f(x) is

. nx+sgnx
(D) The function 1°(X)=|Im7g is
nos  14n
Column-Ii
continuous at x=0

discontinuous atx =1, 1/2,2

» O™

discontinuous function
S. discontinuous at x = 2
(1) A>QRS, B—>R,,C>PD—>p
(2) A>QS, B—>RS,C—>PD—>p
(3) A>QR, B—>R,,C—>R,D—>R
(4) None of these

SECTION-C
[Passage Based]

max. {t —t* +t+1,0<t<x} 0<x<1
1<x<2

Let f(x)=
min. {3—1,1,t<x}
max. {Et4+lt3—§tz+1,03t<x} 0<x<1
8 2 2
glx)= . 5
min. {—t+—sin2nt+—,1£t3x} 1<x<2
8 32 8
Define f(x) and g(x) explicitly and then answer the
following questions
The function f(x), ¥ x € [0, 2] is
(1) continuous and differentiable
(2) continuous but not differentiable
(3) discontinuous and not differentiable
(4) None of these

35.

34, WN-l T W-Il 9 fRemE wifee-

-l

(A) T & f(U)=2;,GI%? uzi,aﬁr f(x) 21
u +u-— x—1

2
(B) afE f(x) = sgn x (1-x?), T f(x) 2

(c) afg Ixig;@ fommm # 3R £(0)=0,2 9 f(x) B

nx+sgnx
(D) e ) =lim o 3

EAFH-11
x =0 Haq %
x=1,1/2,2 T 3TEaq B
Tgad e §
S. x=2 T 3Edd
(1) A>QRS, B—>R,,C—>PD—>p
(2) A>QS, B—>RS,C—>P,D—>p
(3) A>QR, B—>R,,C—>R,D—>R
(4) T 9 =i =¥
SECTION-C
[Passage Based]

®p ™

max. {t —t* +t+1,0<t<x} 0<x<1
1<x<2

A f(x)z{ q«n

min. {3—1,1,t<x}

3 1 3
max. {—t'+>tP -2t +1,0<t<xy 0<x<1
8 2 2

glx)= . 5
min. {§t+§sin2nt+§,1£t3x} 1<x<2
i T ®Y Y ARG Hifee iR fw efetea get
w1 I SfeT
e f(x), V x € [0, 2] ®
(1) Had 3R Sreehera
(2) Ed fh STorherta e 2l
(3) 37T S Fherg e B
(4) T 9 =i =¥
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36.

37.

38.

39.

Which of the following is true?
(1)
(2)

(3)
(4)

lim fog(x) > lim gof(x)
x—1" x—>1"
lim fog(x) < lim gof(x)
x—1" x—>1"
lim fog(x)= lim gof(x)
x—1" x—1"

None of these
SECTION-D
[Multiple Correct]

Let f and g be two functons defined as follows :

x forx<0

X+|X|f Il x & 8(X)=
orafl x x* forx=0

f(x)= 5

then

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
(1) (gof)(x) & (fog)(x) are both continuous for all x € R |
(2) (gof)(x) & (fog)(x) are unequal function |
(3) (gof) is differentiable at x =0 I
(4) (fog)(x) is not differentiable at x =0 |
1. I

If f(x) = minimum (COSX,E,{SIHX}), 0 <x £ 27n. where |
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

{.} represents fractional part function, then f(x) is
differentiable at

3T
(1 (2)

Nia A~ a

T
@) 5 (4)

Let N denote the set of all natural numbers and R be
the relations on N x N defined by (a, b) R (c, d)
if ad(b + ¢) = bc (a + d), then R is-

(1) Symmetric only

(2) Reflexive only

(3) Transitive only

(4) An equivalence relations

36.

37.

38.

39.

frefafed § 9 %9 o 94 o-

(1) lim fog(x) > lim gof(x)
x—1" x—>1"

(2) lim fog(x) < lim gof(x)
x—1" x—>1"

(3) lim fog(x)= lim gof(x)
(4) 9 G =i T
SECTION-D

[Multiple Correct]
£ ael g FreTgER uientig @ @t x % forg

X+ | x| ) x forx<0
X)=
2 a8 x> forx=0

(1) (gof)(x) 3R (fog) (x) TH Tft x e R Torg Haa 21
(2) (gof)(x) &R (fog)(x) STEH Terd 2

(3) (gof), x = 0 W Foheria 2l

(4) (fog)(x), x = 0 TeFera &l 2l

f(x)= GEl

1 . .
afg f(x) = minimum (COSX,E,{SIHX}), 0 <x<2m. @l

{} Fa=rer werm = SElal B, 99 f(x) e 0 9 fRe
fog W e 2l

3T
(1 (2)

(4)

T N G UTehd Seet w1 weeA @ a9l N x N O ey
R3® gL gfenfog 2, % (a, b) R (c, d)
af< ad(b +¢)=bc (a+d) T R2-

(1) Faer wEfEd

(2) ol Taged

(3) Fa HehHH

(4) T goId FaH

Nia A~ a

T
(3) 3
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41.

42,

SECTION-E
[Numerical Type]

Find the natural number 'a' for which

z,f(a‘"k)=16(2n —1) where f satisfies f(x+y)= f(x).

k=1
fly), V x,y € N, and f(1) = 2.

If f(x) is a polynomial function satisfying f(x).

1 1
f(;):f(x)ﬂ{;) V x € R—{0}and f(2) = 9, then find

f(3).
If Ais the set of even natural numbers less than 8 and
B is the set of prime number less than 7, then the

number of relations from A to B is.

40

41.

42,

SECTION-E
[Numerical Type]

YTRd F&AT 'a' ® A J@a witew faww fag

D fla+k)=16(2"—1) & Wl FERFTT f(xty)=F(x). fly),

V x,y € Nl HI &Ll 2, 3R f(1) =2 2|
Ffg f(x) 9€95 wAT B, Wl WHHUT f(x).

f(%)=f(x)+f(%) V x € R— {0}l Hg= &+ 2, 3R

f(2) =99 f(3) T HH TFT-

I A, 8 W HH, GH Wehd HEAS 1 Tg==F ¢ 3N B,
749 ®H AT GEAet W 9g=A ¥ a9 AYBH
e w1 Hed 2
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