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Read the following Instructions very carefully before you proceed.
1. The question paper consists of 3 parts (Part | : Chemistry, Part Il : Physics, Part Il : Mathematics).
Each Part has 3 sections (Section |, Section Il & Section Il1).
23 Section | contains 10 Single Objective type Questions. Each question has 4 choices (A), (B), (C) and (D),
out of which ONLY ONE Choice is Correct.  (hem =2 1&F7 ¥y =13
33 Section Il contains 6 Straight Objective (Paragraph) type Questions. Each question has 4 choices (A),
(B), (C) and (D), out of which ONLY ONE Choice is Correct.
4, Section Il contains 4 Match the following Objective type Questions. Each question contains

statements given in 2 lists. Statements in the first list have to be matched with statements in the
second list and then option with the appropriate code is to be marked in the answer sheet. The
options for the correct match are provided as (A), (B), (C) and (D) out of which ONLY -ONE Choice is

Correct.

5. For answering a question, an ANSWER SHEET (OMR SHEET) is provided separately. Please fill your
Test Code, Roll No. and Group Properly in the space given in the ANSWER SHEET.

6. For each guestion in Section I, Il and lll, you will be given 3 Marks if you have darkened only the
bubble corresponding to all correct answers and zero mark if no bubble is darkened. In all other cases,
minus ONE (—1) mark (NEGATIVE MARKING) will be given.

7 No-candidate is allowed to carry any textual material, printed or written, bits of papers, pager, mobile

phone, any electronic device, etc., except the Admit Card inside the examination hall/room.

8. On completion of the test, the candidate must hand over the Answer Sheet to the Invigilator on duty

in the Room/Hall. However, the candidates are allowed to take away this Test Booklet with them.
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| |
| PART - | (CHEMISTRY) | 60 MARKS

SECTION - |
SINGLE CORRECT ANSWER TYPE

This section contains 10 Single Choice Questions. Each Question has 4 choices A, B, C & D, out of whict
ONLY ONE Choice is Correct.

 § Correct order of C —C bond length is :

(A)  GHy>CHg > CHg > CoH, B) C,H, >C4Hg >C,H, >CoH,

(€)  CgHg>CyHg >C,H, >CyH, B CHg > CoHg > CoHy > Gl

’:2\ In which of the following options, first alkene is more stable than second?
£ and
K and L
/W B NA N AT RN A (D) /‘ " and

3.

he decay profiles of three radioactive species A, B and C are given below

—>

Concentration

nme ———>

These profiles imply that the decay constants A, ,A; and A~ follow the order

SPACE FOR ROUGH WORK
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4, The variation of solubility of four different gases (Gy, Ga, ........ etc) in a given solvent with
pressure at a constant temperature is shown in the plot.
A e
G, \ 3
)
G, // o -/‘:
. Ny AL
> - : N
= \J /.
3 G, /N
S
v
Pressrue >
The gas with the highest value of Henry’s Law constant is :
(A) Gy B © G o G
>
5. Identify the correct statement for a gas that obeys the equation of state P(V —nb)=nRT ?
(A) Gas behave as an ideal gas =By~ Gas can be easily liquefied
(C) Intermolecular forces between gas molecules are negligible
(D) Gas shows negative deviation from ideal behavior
6. For the equilibrium N:(u) +3H 2(a) :ZNH;(W the equilibrium constant, Kp is expressed as
3 Pyy i'n
(4) 3Ky = R /(B‘f 3)Kp = —*)%
PX, Py, Pi,
I)Z e s l'):
(E7 e T (0) I 1 QT
P~ pd p pa
N> \:
Fe Which of the following reactions result in generating a chiral centre.
)ﬁd Propene + HBr /—B—)” Butene + HBr
/(Pf\ Cyclohexene + HBr K /(B)l Acetone + CH; Mg Br X
7 ? SPACE FOR ROUGH WORK 2 BN
e S : e
P = ~ 7 e — /’ w1 / y \ e |
) 3 (S G L WL] L : &
kgt I8 . N\ Y7, ! Ne— €&/
v oM.
) Vi
L"’ 4 2z C,’ bl E.
g W
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;"8-\ Among the following, the element having maximum inert pair effectis
% Atomic no. of Ge = 30, Pb = 82, Si = 14 and Sn = 50]
(9,-"" Among Ar, NH4Cl, HF and HCl, the strength of'intcralomic/intcnnulcculur forces follows the orde
(A)  NH4Cl> HF > HC1 > Ar / HF > HC1 > Ar > NH4Cl
(©) HCI > Ar > NH4C1 > HF (D) Ar > NH,Cl > HF > HC]
10. The change in entropy for the following transformations is respectively:

(+ indicates increases; —indicates decrease and 0 indicates no change)
| B SOzClz(g)
Il O = Oy ot s CH,—CHi— -
“ -(g) T n(s)
A
T Iz(f‘) latmosphere >l:(\") ﬁG*

IV. Adiabatic reversible expansion of an ideal gas

A

»SO;(g) * Clz(rg)

The correct choice 18 :

@( £, —,0,+ M +,—,0,0 @i =540 (,5;

; SPACE FOR ROUGH WORK
UE s\l DV -
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SECTION - 1I
COMPREHENSION TYPE

This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions relate to
the three paragraphs with two questions on each paragraph. Each question has ONLY ONE Choice Correct
among the four given Choices (A), (B), (C) and (D).

Paragraph for Questions 11 - 12

Concrete is produced from a mixture of cement, water, sand and small stones. Cement consists primarily of
calcium silicates and calcium aluminates formed by heating and grinding of clay and limestone. In the later
steps of cement production of a small amount of gypsum, CaS0,4.2H,O is added to improve subsequent
hardening of the concrete. The use of clevated temperatures during the final production may lead to formation

: 1
of unwanted hemihydrate, CaSO,. = H;0. Consider the following reaction

l
CaS04.2H,0(s) —— CaS0,. —H>0(s) + lle()(a)
2 ST

The following thermodynamic data apply at 25°C, standard pressure: | bar

Compound | H/ (k) moF) 1 S(TK e :

Biis (AH") !
CaSO.2H,0(s) | e R v
G0 A0 :A_‘____—l;; e (o e F»(Tw_ = ———-j

Gas constant, R =8.314 Jmol™ K™' =0.08314 L bar mol™' K'
(Atomic mass: H=1, O = 16, S = 32, Ca = 40)

L1s The reaction mentioned above is =+ S 5° g
/(n‘()’ Exothermic N Endothermic  (C) Sublimation (D) Disproportionation

I
@ The standard change in enthalpy for the transformation of 1 kg of CaS0,4.2H,0(s) to CaSO,4. — H,O(s)
2

1S :
(A) —189.6 kJ (B) 4432 k] /(91/‘ —214.5 kJ (D) 484 kJ
-120°6G L SPACE FOR ROUGH WORK
3(%3 65 - ("l \’ 7 Y > . Y0 2% b [ A VR e N
FT W 2 -
/3620’1' ——\i‘?\.r‘ i\_ '. J _: D)t. )
e s .» |
W 5 % :
/"/‘-—, 3 —_——
%23 Y i
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P(] AR
Lagraph for Questions 13 -14

\ dun : >
b chamiot @i : : = - S
chemist, Kivid, accidently mixed up three anions A B ,and C . To separate them, he Useq

meth Thin . i ? AT
od i which a solution of 0.1M AgNO; was added dropwise into the flask containing the mixture of A

\ii\l‘\\ illl::i”t;l;d(')l:‘ l!l‘c_ bagis of d.it'l‘cm.ll K,, values of AgA, AgB and AgC respectively, different layerg o "
: at different titration points
Given the K, of AgA = 1077
AgB= 107"
AgC=10""°
and initial concentration of A~, B”, and €~ = 107> M each.

13, -1t AgA i1s white ppt, AgB is red ppt and AgC is black ppt. then what is the colour of bottom most laye

(A) Whi(cw (B) Red % ¢ Black (D) Grey

/® What will be the concentration of B~ and C respectively when AgA starts precipitating?

A 10%and107" (B) ur”andlo'”(ﬁ) 10" and10® (@) 10" and107*

Paragraph for Questions 15 - 16

A metal carbide A, on reaction with water produces a mixture of hydrocarbons B, and B,.

Ammonical A é/‘)\/ \C\J—

B, (g)- AL »(D) L > yellow ppt.

silver nitrate
H>S04. HgSO4 NaOH

white ppt. <

B,(g) + H,0—— (E) == (D)
unstable ‘r(,u\uﬁu,

15. Metal carbide A 1s:

(A) Al C, (B) Mg,C, /f CaC, (D) SiC
@ Identify the correct statement :
(A) B, and B, are optical 1SOMers (B) B, and B, are geometrical 1somers
(C) BB, and B are structural isomers (D) None of these
i & > ‘QSPACE FOR ROUGH WORK ) % }%
by - Ly=s)
\/\ = *‘ h 1 . "’ —
O (_l Calomy. 2 ER’ 5.':'."'1‘4,}:)!5 :
*V
\
- K L W A ( - !
We-t ~ SR @ VL D d &
P K /.//
e
. L Vi } s &
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SECTION - 111
MATRIX MATCH TYPE

This section contains 4 Single Choice Questions. Each question has matching lists. The codes for the lists
have 4 choices (A), (B), (C) and (D) out of which ONLY ONE Choice is Correct.

17. Match the starting m

aterial (List 1) with proper reaction schemes (List 2) to get appropriate product :

L|sil (Starting materials) List 2 (Reaction schemes)
R e, L T L e e S B L8 T e oS B i i ”a_ll —
N . 1)Mg/dry ether, (ii) CO,»(iii) H'
(P)\*\w CH; -C=CH 1/ e D) >
- COOH
Cl e : COOH
Q @ 2. | (excess Cl/hy, (11) NaOH excess »(iii) H
R et e o RREd
(‘I'L‘ ;
(1)CH,CI/AICI,
(R) 3: >
Cl
| CH, R CH.CI
(S) 4. \’l) (1)Red hot Fe: (11) Cl./hv
| F H
e S Lo S AR S e
Codes : 'eRY }
P e Q R S
(A) 2 3 A (B) 4 3 2 1
S| 3 2 " BT | 3 2
£ SPACE FOR ROUGH WORK
-— b e ('Q 2 =)
(= (v e e ()
€ "y Nt ‘ ;
TS
\
NS A (
& 3 3
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I8, The § ;
¢ following graph represents the dependence of certain properties (List- 1) as a function of
lmperature,
A
B
v
&
o
[emperature
S L ———
L'St 1 (Property) rl.lst 2 (Curve/llne) }
Ly Hu u\mpu\\lhxhl\ factor ul an Ide] gas Curve “A’ \
s G SRR T & S TR R i ———
Q) | The rate constant of a reaction with l~‘, = 100 I\Imol 2. Curve ‘B |
(R) Hu st md ird Gibb's free energy of lmnmnon 01 metal 3. Curve ‘D’
oxide
- e 2 e T b : S I 2
The enthalpy change of a gas phase reaction in which th I E
S sum of the number of moles of products is greater than 4. \ Curve ‘C’
the sum of th number ol moles of luul\nl\ I 11
Codes : AR e
P Q R S P Q R S
(A) 2 1 3 4 (B) 8 ] 2 4
oF - 3 4 2 D).~ ] 2 4 3
: n 1 L’SPACE FOR ROUGH WORK
V“ :\_\\- R = |'\( ng?
__,//
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9. Consider the following List-]
[ T ey ST PR SE ——
03 Llst 1
(P) WY ICI;
Q) | SCl,
®R) | ICl 3
) | Bcj;
Codes : s
P Q R S
yﬁ 4 2 3 1
(C) 2 3 4 4
20. Consider the following oxXygen

O-0 (list 2) in these species ;

and List-2 and select the correct answer using the code given below this.

R e e e Mg i e G e R
R . T List 2 %
1 Tetrahedral
2. | Sea-Saw
ol S A B ) - S A S
3. | T-shape
| 4 Square planar J
— 1 SR ol
P Q R S
B) i 2 3 4
D) 3 4 I 2

containing molecular species (list-1) and interatomic distance

s and select the correct answer using the code given below the lists.

List 1 (Molecular species)ﬁ 3 5 Vs Lustz (0-0 bond dnstance in pm) J
N - P ST
P) 3) 03 PTR, 2
( I P ,_AA,___J
Q) ) O: e D |
R o 1 e S Sape e B e e e e
(R) \> 0; /w 3. 182 :
g/ e i AT
®)4)| 0 SR ; 149 |
. e T, e e LY e e e e L RO VTR NN TS S Sy Sl
Codes :
P Q R S P 0 R S
L 2 1 4 (B) 4 1 2 3
) | 2 4 D) 4 2 1 3
) \) SPACE FOR ROUGH WORK
, r = Rk 7 & .
A S 4y 8 U, \ o g \
—-T_ \ ‘\<\ \ s e
/‘
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e . R SOV
SECTION - |
SINGLE CORRECT ANSWER TYPE

Question has 4 choic

: ¥ ] , B, C&D, :
This section contains 10 Single Choice Questions. Each ESh out of whi,

ONLY ONE Choice is Correct.

2 ) ' fond
s A uniform circular disc has radius R and mass m. A particle also of mass m
is fixed at a point A on the edge of the disc as shown in figure. The disc can
rotate freely about a fixed horizontal chord PQ that is at a distance R/4 from

the centre C of the disc. The line AC is perpendicular fo pQ. Initially the
at its highest position. It is then

disc is held vertical with the point A
about PQ. The linear speed of the

allowed to fall so that it starts rotating
particle at its lowest position 18 :
(A) JSgR (B) [3gR () ,/Z.SgR (D) : \/1.5,'4/(

22. A smooth vertical tube having two different cross sections is open at both

; 4 Py \
ends and equipped with two pistons having cross-sectional areas 2A and A 7. ;
. AN 3 Pk 1 \
respectively. Each piston slides within a respectve tube section. ) N
. . 1 A
One mole of ideal gas 1s enclosed between the pistons tied with a y \
- r ey m“\
non-stretchable thread. The outside pressurc is Py atm. If the combined 4 3
; : ; s S - 227
mass of the two pistons is m and system 1S 11 equilibrium then pressure of 1P |
the ideal gas will be : B
mg mg mg 2mg
(A) < = P ="By=——i(B)E I P (D) P =1 +——
/ 2A s A A
SPACE FOR ROUGH WORK ,
4 ,M L -— R - A A
(b AN _— W (/\
, \,\ . 1
/lﬁﬁrl' P VC S0\ 'V
. ~ ) i
( W L ! \
NS = OV
&) : o \
- AN 1O \/ IR {4 N
e Sh S | — )
g Y A YT G N Y L -
N\ ! o s . . i
A N o
N SRR D - ””%
/
> ong
B
ADV “
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9 Two point charges of Ch"_'gs__’_u_cuch are placed 24 dic

' : stance apart and a v

ring of Mluving charge (y distributed uniformly over its - {\ .
circumference is place( midways between them as shown in figure Lt "
If none of them accelerated when released, the value of ¢ will be : A

l u /]
/ W) B) "~ =2 (€ = 2 Oy 23

24, The length of a neede floating on water is 2

to lift the needle above the surface of w

(A)  36x10°N (B

5 em. The minimum force in addition to its weight needed
ater will be (surface tension of water is 0.072 Nim)

oy | )
10N € 9x10™°N () 6x10°*N

25. Eight identical résistance r cach are connected

: : as shown. als O
If equivalent resistance between AD s :
8r : — (
P — }4)/ ar A
15 s '
4r 7r
(©) 73 (D) S
10
Wy
26. A galvanometer has a resistance of 200

and reads full scale when 0.1 V is applied across it
To convert it into voltmeter of 10V

range, the galvanometer should have a resistance :
% 1980 Q in series

(B) 2080 € in series
(C) 980 Q 1in series (D) 1980 Q in parallel

27. Two identical ball of radii r are kept on a horizontal plane with their

¢—~——‘ - d —0.‘
centres d distance apart. A third identical ball. collides elastically with r-—«—*— L
both the balls symmetrically as shown in the figure. If the third ball TR o a5 4
comes to rest after the collision, d should be: n Y \ //
{a).  2r _ 24/2; o T (V7T 1 1) SO - Tl o
2 Y /W :) 2 ¥
O SPACE FOR ROUGH WORK
c ey £
P N NN BN ‘\ L4 *
£\ ——— Y P
AN | |
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28 A
. conducting spherical s : ‘ ‘ ' |
| ing spherical shell of inner radius a and outer radius b is having
charge ¢, at the centre. T : ‘
ge g, at the centre. There are two points P and Q at the locations as 2
shown in figure. If the i | 1 ‘
gure. If the charge g, is shifted to point P then chose the correct
statement(s).
(A)  Distribution of i | ' ] istributi
.l‘nbuuon of induced charge will change on mner surface, the distribution of charge on outer
surface will not change but the electric field at point Q will change
D. 1 . . ~ . x . . P 1 1 1 3
istribution of induced charge will change on the inner surface, the distribution of charge on
s outer surface as well as electric field at point Q will not change
(C)  Distribution of charge on inner and outer surfaces as well as electric field at point O will
change
(D) Distribution of charge on inner and outer surfaces both will change and electric field at point O
remains unchanged ~7
29. atte i ] ]
A battery of emf 5V and internal resistance 32 is connected across a (et 5-(;--1
. . : ; | v ;
long uniform wire AB of length 1 m and resistance per unit length — —— AW
o -1 < 1 : :
5Qm™" . Two cells of emf2V and 1V and both having internal resistances S }|
D6 Ara- : 3 T ' .
20 are connected as shown in the figure. The distance of null point P :_—_::___:__l::;
from end A of rod is : ; . ;
(A I
A) Im (B) A e 228
2 G )
] 2
(C) —m i
: 5 IV 20
30. There are two pipes each of length 2 m, on¢ is closed at one¢ end and other is open at both ends

The speed of sound in air is 340 m/s. The frequency

(A) 340 Hz (B) 510 H:z (€) (D)

42.5 Hz

at which both can resonate 1s:

None of these

SPACE FOR ROUGH WORK
LR Sl
& ')\/) ULL" s

SN
N
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SECTION -
COMPREHENSION TYpPE
This section contains 3 paragraphs, sach-a
the three paragraphs with two questions
among the four given Choices (A), (B), (C) 2

escribing theory, experiments, data etc. Six questions relate to

on each Paragraph. Each question has ONLY ONE Choice Correct
nd (D).

paragraph for Questions 31 - 35

A jet of water 1s lullm\mg from a water gun W.a rod ABCD IS attached
. 4 ; N > ~ .

to the water gun Wwith the end 4 of the rod fixed to the point where
water jet is coming out. Angle made by rod with horizont

al is same as
the angle of projection of water Jot

Sri = Stream of
Strings +_ Stream
5% s, water

are tied to the rod at equal
CD. The length of the strings
that the lower ends just touch the curved

. n . - ) 'Y & .
distances so that AB = B( are adjusted so :
stream of water. If the length of
the string at B is Sem.

R The length of the string at ¢ s -
e i B) ¥ 20cm (©) 25 cm (D) 30 em
32. The length of the string at D s -
(A) 15 em (B) 20 em oy RO ) i
SPACE FOR ROUGH WORK °

. -

NzZw Siw - @ O £ % '1,/4

-
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~
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-
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Paragraph for Questions 33 - 34

When a ball of density d is dropped on to a horizontal solid surface, it bounces elastically from the surfy,
ext the ball is released and falls through the same height before .t-
2 Strili

returns to its original position in time 7. N

the surface of a nonviscous liquid of density d, . (Consider size of ball to be very small) (d, > d)

33. Time taken by the ball to come to rest when it enters into the liquid is : (Assume depth of liquid i .
large) ;
di dt dt di
(A) T (B —_— (C) — (D)
2(d, -d) e a ) 2(d, +d) a(d, +d)
34. Time taken by the ball to come back to the position from where it was released is :
td td 1
(A) L oy © = O 2
(II_"‘d dL+d 2((/1 "‘(I) 2((/, t (/)
Paragraph for Questions 35 - 36 0 l()

Three identical parallel large plates are placed as shown in figure. The outer two
plates are given charge Q each and middle plate is given charge 20. The outer

plates are connected by a conducting wire. |

3S. The charge appearing at the left surface of the middle plate 1s : I 21
20 30 50
(A) T " (©) S (D)
3 4 3
36. Now the middle plate is moved by distance L nght maintaining the parallelism, the charge fi
through the connecting wire 1S :
: 0 : 2 O
0 iy = ()0 G =
: 2 3 3

I . . /-
2}
{H . : 5 S | =£
e ’ Uy :
5 —— 2
7
d 5 & -
} g ’
.
0) S D R A |
W7 5 - 4
\MNAFS =
¥
()

==
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SECTION - 1]
MATRIX MATCH TYPE

This section contains 4 Single Choice Question

: s. Each question has matching lists. The codes for the lists
have 4 choices (A), (B), (C) and (D) out of which

ONLY ONE Choice is Correct.

37.  Three blocks of masses m,, m, ang M are arranged A N

in fi =7 Cy
as shown 1n figure. Al the surfaces are frictionless 1
_and String is inextensible. A constant horizontal m,
force of magnitude F is applied on block of mass m '
as.shown. Pul?cys and string are light. Part of the M ,‘ N N
string connecting both the pulleys is vertical ?> ‘ 1

and
part of the string connecting pulleys with masses m,

and m, are horizontal. Match the following:

m p—>»F

Smooth horizontal surfaces

[Take m, = 2kg, m, =4 ke, M= 10 kg and F =20 N) i
["__ o A STEST T
X ]
¢ List 1 ‘) List 2
T R A R s =i
(P) ALLLIW““@,,? ll)l\‘\ m 1n m/s (el ,‘ 5 ' M G TS
— e
Q) Acceleration of mass my in m/s’ { 2. ’ Y )
(R) Acceleration of mass M in m/s> &< s } ‘7,01'0 P e
TR AR ety ol b o K
G 4 AL 3 _h__' | 40 [
(S) Tension in the string in Newton == Rl R |
e e <A
Codes :

P G SR p QR

—
>
S
o
'S
33
()
)
o
W A

(89
NN

€& 22— 2 4 3 (D)

SPACE FOR ROUGH WORK

{V\?.’/- r = ’ M~ a = —T
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,‘--\\ \
(38 x ad: ; atteries
\() In the adjacent circuit shown, all ammeters and batter!

\\: are ideal. Internal resistances of all the batteries ar¢
negligible. Point R is grounded. Then, match the
lnllnan Sk
[ e
l (P) P()lknlhl] of p(nnl I’ 1. | 6 S/ untt
? (Q) % P(»lumal (Jl polnl 0 ;2_/311!/
l (R) | R demL of ammeter A, 3. | 188 uml/ =
¢ !_ e L e
) y/ unit
1 (S) | Re u(h—n_a, ofimmut.r Az ___L,Gii’//J
(,'odu - P Q R 2
P 0 R S 2 2 2
(A) 4 4 1 3 B> ) : :
.0 .
SPACE FOR ROUGH WORK
20V ‘ o A fv
-}.,.,,,._._*._.—.Jlfv\_..__.—- A S s A8 P— VS ’L) v
0§

! ™ -
! \ r -
] L 'y e
) (N » : :
] : 42 ’
v rﬁ.}' ~ - }
i 4 A
3 ; 1 \'/‘-rg
? —~
!
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when a sample of a gas is taken from state i to state f along path

‘o\ E
2 2
jaf . heat supplied to the gas is 50 cal and work done by the gas is g
a0 cal. 111t 1s taken by path ibf, then heat supplied is 36 cal.
Y. Volume
List 1 List 2
P T T —— ST |
" \\ mI\ dnno. hy lhc 8as along path ibf is I (v L.ll
If \\ml\ dom upon the gas is 13 cal for the return path ) 18 ce |I
Q) j: tlun hu.u rqutul bv the gas alons, path fi is ;
b If mlunll energy ol the gas at state i is 10 ml llu.n : 1()ml
(R) iternal nnum at state f 1s s
lt mlun.ll energy at state I> 1S 22 cal and at i 1s 10 cal 4 43 cal ]
®) tlun hL.ll \upplud to the gas .l]UHL, pi nh ib 1s ¥ 1 ;
Codcs
P Q R S P Q R S
2 2 4 3 @) 1 4 3
)9( 1 4 3 2 @) 3 2 | !
40 A ning, disc, solid sphere and a, hollow sphere all of mass M and radius R are kept on rough horizontal

surface dﬂu "mn«' IS centre a honmnl ll \pud \( llun

————

List 1

1 e : 1
' List 2 |
LN S SRS o e i e B m—
_(El__ﬂ_r\_ili\ll,‘,um‘l,llnt_l\_,likk_l_li\, .ntnn pmi mllmﬂ b\A v ,',"/_‘}"_ﬂt ] :()_llq—slvluu i J'
(Q) | Minimum time is taken to attain pure mlhnu by = 2. | Ring ;
< T SN e S SR SR ]
(R) Maximum \Llout\ of bodv at time of pure m]lm" f 3. | Disc ;
Bt i e g L BTN S L Ao T e S R e : J
)] Mlmmum velocity of bod\ at time of pure rolling | 4;_ll Ilollou \phUL ‘
Codes :
P Q R S P Q R S
a 3 l l 4 (B) 2 1 3 3
% 2 | | 2 D). 2 3 4 4
SPACE FOR ROUGH WORK
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dir Classes

Vidyaman

!‘ : : )i
| PART - o 1 —
LEART - Ul (MATHEMIRTICS) e R
SECTION - |
SINGLE CORRECT ANSWER TYPE
hoices A, B, C & D, out of whic

This secti i

e ion contains 10 Single Choice Questions. gach Question has 4 ¢
Y ONE Choice is Correct.

6 cm, the adjacent sides being

the

ed so that it sets on
and it makes an angle

41 O :
\ ne side of a r .
l ¢ side of a rectangular piece of paper 1S
onger ths :
ger than 6 ¢ms. One corner of the paper is fold

opposite e - = 2
pposite longer side. If the length of the crease 1S [ ems

€ with the long side as shown, then /1s:
(A) & 2 (B _4_,(,)__————
sin 0 cos>0 ) S‘itlzo cost
(©) 11200 3
sinB@cos0 @ sin” 0
42.  The mi : o +3a+1)(p? + 30 +1)(” +3c+]
The minimum value of the quantuty ( where a, b, and
] 4 3 abc 2 U s
positive real the numbers 1S : \ MYy
o YA ORY o \
3 B : 125 (C) 25 (D) 27
43. 'wo numbers X '
ers X and ¥ are chosen sl ancous > S 3 5
¢ chosen simultancously from the set {1,2,3,...... ,5N | where N is an even
integer. The tot: -r of i
eger. The total number of ways X and Y can be chosen sO that X - Y4 is divisible by 5 1s :
(A) St @A s 0T : : gi
( ke o By G Ve, Jx 2!
(©) e, + G2l
( 5 - )\ 2 (D) None of these
44. If p- £ —-:— - i - o0 whe e 2i
A e ere z=1-2i,can be written in the form of a+ib then the v 1
¥3 € valuc ol
||
i* where a.be R
a
(A) | (B) 2
- (C 4
) (D) 6
e i SPACE FOR ROUGH WORK
R p oy >
o s ' Q/v ‘,l A(( .I/ ( \ J
bhe4q ) 5
/—) " -~ l)
C Gl & g =
o~ ‘.\C
N Rl et <
VMC/JEE-2015/Paper-2 2
18
L
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onsider the circle x2 42 _ 2 s . always subtends an
45. C * *+Y =a". Aand B are extremities of a variable chord that always subtends

b/
le — at the center 'O of 5 ) s 1oc 153
ang 3 ter 'O’ of the circle. If a parallelogram OACB is completed, then the locus of C is

2 bl ) - o)
“ ey [ o) ) 7 2 e -
(A) R D= (R X2 ‘_},2 Lepl (€) 2 4 y2 =242 (D) x> +y°=3a
46.  Ifforany non—zero real numper X, ncm-(i J _ Asinx+ ficosx then
»')” Y 4
n=| - -

(A) A=0,u=] (B) A=lLu=0 (©) A=1 =1 (D)  None of these
47. If point A is (1, 1) and AB is

any line through A intercepting Y — axis at B. If AC is perpendicular to AB
and meets X-axis

at C, then the locys of mid point P of BC is :

(A) S = 2_‘-'\. (B) X+ y= l (() x—y= 2“.'\. (D) X+ y= ] — Xy
\/l ‘1'_\'{ ~{ 1— x+ \L et
N 2
48.  The value of /m(:) S s = jisiequal {0’
X—> an x — X
: I 2 |
(A) 6 (B) = (C) g (D) I
i 3 3
< v Q)
SPACE FOR ROUGH WORK %
‘ _‘ 5 L 2
| ol S
\ 5§ ‘ =
P I { Z() £ \ 6 S
% .
dbq ‘ )
LU :
‘ 3
%ﬁ’ d
(‘{< Y 7
R
\ L N\ 2
1 LA
\ 4
3/':‘/-/ X ; 2
B
. 19 JEE Advanced - 3/ACEG
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49,

“ Hence, total number of ways usin

//( %
(B) Mahesh is correct and Arun is Wrong.

)

Vidyamandir Classes

Arun and Mahesh solve a problem on "How to count without actually counting™ given in the text bogy

as follows :
¢ done out of 3 physics, 3 chemistry d
Y an

on of 5 books can b
t. books of same subject being differep

Find the number of ways in which a selecti |
book of each subjec

3 mathematics books by taking at least one
Arun’s Solution :

One book of each subject can be taken in °C; - G- 3¢, ways
ks can be taken in C;

. - e Ve 3~ 3~ 6,
g fundamental principle of counting= "C; - "G - "Gy "G, ways
Cios

alanc : - ways
Balance 2 books from remaining 6 boo £,

Mahesh’s Solution :

; e ey 5 LIRS
Number of ways in which atleast on¢ Physics book can be selected = (2" —1)
A = 1 SR T A
Similarly, one chemistry in (23 = l) ways and one mathematics is (2 1) ways

oG ol S % :
Hence, total number of ways using fundamental principle of counting ‘“ ])( 2 I) (- l)

Which one of the following options is correct?

Arun is correct and Mahesh 1s wrong

swers are higher than the actual answer

Both Arun and Mahesh are wrong and their an
swers are lower than the actual answer.

(D) Both Arun and Mahesh are wrong and their an
! 2 Py |
& —Zsin'Jl-x
50. Letf(x)=4 5 = ; xe(0, 1) If f(x)1s continuous at x = 0, then the value of & 1s
2% | In‘]+\/_\') ¢ Sihsy -
k ; x<0
2 2 2 —2
(A) == (B) I== (©) = (D) =
T /3 /g /8
R SPACE FOR ROUGH WORK
X FAS \Uu
i P e Fc? 5
[ ’ 2
== P yar ¥ = 3 3¢
: p i 11%) = (‘,:
=2 | | e B
2L 2 v Y
S TR A
\ 7 ' _I\,
VMC/JEE-2015/Paper-2 20 o o
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SECTION - ||
COMPREHENSION TYPE

ion contains
This sect 3 paragraphs, each describing theory, experiments, data etc. Six questions relate to

a i i
the three par Efél‘phs With two questions on each Paragraph. Each question has ONLY ONE Choice Correct
among the four given Choices (A), (B), (C) and (D)

paragraph for Questions 51 - 57

Let X1, X2, X3, Xa be the roots (

eal or complex) of the equation x* + ax’ + bx* + cx +d = 0. If x, + x, = x3 + x4 and
a.bcdeR then.

51. If @ = 2 then the value of p—¢ s -

-]
(A) (B) ] (C)

~2 (D) 2
5. Ifb+c=1and a+ -2 then for rea] values of ‘a’, ¢ belongs to :
, i

(&) f~ %) B) (-3 © (-o1) D)  (-o,4)
paragraph for Questions 53 - 54
Let f(x) be a cubic polynomial which has local maximum at x=—1and f'(x)has a local minimum at x = 1.
lff(_])zl() and f(0)=5.
53. The distance between two horizontal tangents is -

(A) 12 (B) 22 () 5580 (D) 10
5. If x;, X5, x5 are the real roots of f(x)=0 then [‘1]: ; [\:]: : [\;]J 1s equal u;A

[Note : [£] denotes the greatest integer less than or equal to k]

(A) 20 @) 6 (@) 22 M) 25

% i ; | ‘ SPACE FOR ROUGH WORK
KL 4y -

PR P e e

s JEE Advanced - 3/ACEG
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Paragraph for Questions 55 - 56

A circle C whose radius is 1 unit touches X-axis at point A. the centre O of C lies in 1™ quadrant. The tangent
from O to circle touches it at T and a point P lies on it such that AOAP is a right angled triangle at A and its

perimeter is 8 unit.

DS, The length of QP is :

(A) -L— (B) 2 (0) 2 (D) None of these

2 3 3

56. Equation of circle Cis :

Q)  (x=2)° +(y-1)’=1 ® (x-17+(y-1)"=1

©  (x-2) +(y-2)=1 ®  (x-1)7 +(y-3)*=1

SPACE FOR ROUGH WORK
VMC/JEE-2015/Paper-2 22 =2 SE TN
JEE Advanced - 3/ACEG
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SECTION - ]|

MATR|x MATCH TypE
Oice Questions. Each
(C) ang (D) oyt of which ONLY o
Let B+ B2 4 g and B ;. gs + g6

'ﬂle 100ts of the €quatiop, ,2 +

- ion contains g Single

; s for the lists
choices (A), () question has matching lists. The code
c ’ »

NE Choice is Correct.

ion 27 =1) are
on 2
» (Where B is the non-real complex root of the equati

R+b=0 where a,beR ;then -
List 1 0
a1s equal to . 5
8
b is equal 1o 5 i
2 4
l6[cas-coslcos6\”) IS equal to Tt
2n 4n 8 . -
cosT +cos ok cos7 1S equal to % 2
R SRR
3 4 2 ®B) 3 e ' i
DTy e S R
e S )

SPACE FOR ROUGH WoRK
="\

JEE Advanced - 3/ACEG
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S8. M Vs
r—ggiiHE FOL[:OWING > e e e ————
N e, el R e e WL T ! :
B List 1 o FERZ
LR e SR T D T I R O
f f(x)= I{fl::);(llir)ztl'l(w’n(,r +h+1)—sin(x+ h)— sin(x +1)+ sin x) E
| |
then lim1- f(x) is divisible by | !
| x—0 X | |
ey e e
Q) | ¢ Ry - 1.+3
If (]+ tan )(H- tan?2 ) ..... (]+ rur145“) — 2" then (n+1)1s divisible f 3
by E
BT ol O L S ST ey
R) | The voi 3 A R . I" iz
| (R) 1¢ points (0, 0), (a, 11) and (b, 37) are the vertices of an equilateral | 3. | 2
; A triangle then ab is divisible by ; i
(S ¥ S TR R A gy |7
L tan cos ' sin tan (T [ 1s divisible by | |
l \ 42 ) | |
Codes : e T
P Q R S P Q R S
(A) « | 2 3 3 @) 1 2 4 !
(©) i 2 1 4 D) -2 1 3 4

VMC/JEE-ZOIS/Paper-Z

SPACE FOR ROUGH WORK
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59. MATCH THE FOLLOWING :
List 1 | Llsf 2 Fo et
(P) _h—“r“;“ B S % d :
If £ (x 9=y L (Y | ey
l —tan : g |
Q) ; S A | |
mn s 3 |
Let g(x)=tim1 In then ~|g'(lz’/6)l equals to ‘ |
1—>® " tanx 2 f 3
| 5
% { 3. 2 !
ey Leth(x)=2sin"' VI—x + sin” ,/\(I-\))thcn h'(1/4) |
equals to - : a
) | Let & (x) =x+ranx+2and {(x) be the inverse of k(x)then | 4. | 4
2/"(2) equals to
ey .\ ! F
Codes : TR e o
P Q : R S P Q R S
. g I -3 = 2 4 x 2
s
TS 1 2 A0 D) 2 1 3 4
) SPACE FOR ROUGH WORK
Wi \ i ek i Mg _'/..__," —~—
i3 A5 L e\v "
R = : el
» '\ =T - ~,~H__\.———=_ s =
—_————— | S5 SNT
.\»,4 (h—3 J =4 (- w (
b= s ____,1 - > =N w AT
\ L = \\_\;ﬁl Ww ) \.ll'\‘b' ¢
— A h! g = /_ﬁf
/T—)’:‘ < -) ‘K ’l '\ L 4
\\.«‘l T? { C e e = T‘ W=
5 & ' e
‘(’C( N YA w > ( E /
T t L
o2 , f :
S 4 oy 1 \ { 3 “ ', f\ ! '."’ ’\'\
LAl |
v / \\J‘, } ‘}Vi? "?
? X ‘
EE-2015/Paper-2 25 JEE Advanced - 3/ACEG
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0. MATCH THE FOLLOWING : i N s e RN DL T
st st 2
(P) | Number of five digit numbers of the form d ddydyds
where o, are digits V, i 1.2 8. 4,45 ;and satisfying | 1, |5
(Il\-(lz xll“\(l_‘ S({g 2
\ Q 256(('05 12° cos24° cos36° cos48° cos60” cosT2 ('().\'84‘) 1S 5 5
P divisible b
T N Y s S N -
(R) | A badminton team has to be selected comprising of 5 students
out of 10 students for inter school tournament. Number of 3 -
\ 5 ways this can be done if a particular players is to be always
\w 2 “_,\ = included or always excluded from the team, is a multiple of |
(S) ~EN 2 2 . %
Let y=sin” x + cosx for 0< x < — . The ratio of the 4 3
maximum and minimum value of y is i
Codes : A GO B e A S
2 Q R S P Q R S
= 3 2 2 4 (B) 3 1 4 2
(©) 1 4 3 ] (D) 4 2 3 1
( SPAS%E FOR ROUGH WORK
A &3 3 | G ’ <-
‘. \AA . { - < >
4 Ly ) x q BRI (
Cx\1 T y‘/ &) \' :_—\‘:t/ -
i < At ST
‘\D ot ~ \ —
a ' X s AR i o 1A
('l \ < (”\ = t d )) L“ (J (./1 _\ (‘J S—
~ \ Y ‘ ? b/ ')) : ‘K /\Ji \’\ e v =
L T e
TR R L
ogfise AL
DRaER s i
‘\‘ 5 —3 U ¥
: f:' \/‘
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