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Part — | : (CHEMISTRY)
SECTION — | (Total Marks : 24)
CODE - 9 (Single Correct Answer Type) 10/04/2011

This section contains 8 multiple choice questions . Each question has 4 choices (A), (B), (C) and (D), out of
which ONLY ONE is correct.

| Oxidation states of the metal in the minerals haematite and magnetite, respectively, are
(A) I, Il in haematite and |l in magnetite
(B) 11, lll in haematite and Il in magnetite
(C) Ilin haematite and Il, Il in magnetite
(D) 1l in haematite and Il, Il in magnetite
Ans. [D]
+3
Sol. Haematite is Fe,O4
+2 +3

Magnetite is Fe;0, or FeO.Fe,O4

2. The following carbohydrate is
H OH
Ho
HO
HO OH
H HO
H H
(A) a ketohexose (B) an aldohexose
(C) an o-furanose (D) an u-pyranose
Ans. [B]
Sol. Aldohexose
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3. The major product of the following reaction is
O RCH,OH
© HGD (anhydrous)
(A) a hemiacetal (B) an acetal
(C) an ether (©) an ester
Ans. [B]

| R-CH—OH
Sol. A

O~ H(anhydrous) O OCH,-R
Acetal

Amongst the compounds given, the one that would form a brilliant colored dye on
treatment with NaNQ, in dil. HCl followed by addition to an alkaline solution of

B-naphthol is
N(CHa), N NHCH;
(A) (B)
P
‘ N2 CH,NH,
© )\/ ©) ‘ |
HsC =
Ans. [C]

Sol.
NaNO, + HCI (dil.) CNC)
CHs NH, CHs; N, ClI
0-5C
OH
Alkaline solution @@

Coloured dye
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b, The freezing point (in 0C) of a solution containing 0.1 g of K [Fe(CN),] (Mol. Wt. 329) in
100 g of water (K, = 1.86 K kg mol ) is
-2 -2 -3 -2
(A) -2.3x10 (B) -5.7x 10 (C) -5.7x10 (D) -1.2x10
Ans. [A]
Sol. DT = ki x m x i x 1000
=1.86" L 4 1000
329" 100
= 226 x107 » 2.3x 107
6. Consider the following cell reaction:
+ o (o] _
2Fe(3] + Oz(g) + 4H I 2Fe iy + 2H,0() E =167V
At[Fe”] = 10 M, P(Os) = 0.1 atm and pH = 3, the cell potential at 25 °C is
(A) 147V (B) 1.77V (C) 187V ‘D) 1.57V
Ans. [D]
+2
Ecen = E’cen - .0591|0 [Fe J 2
4 [Po,1H"]
B 591 [1073]2
= 1.67- |
2 Lo
=157V
T Passing H,S gas into a mixture of Mn2+, N12+. cu” and ng+ ions in an acidified aqueous
solution precipitates
(A) CuS and HgS (B) MnS and CuS
(C) MnS and NiS (D) NiS and HgS
Ans. [A]
Sol.  Cu*? Hg" are group Il basic radicals
I "# $%% %
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8. Among the following complexes (K-P),
K,[Fe(CN) ] (K), [Co(NH,).]CL, (L), Na,[Co(oxalate),] (M), [Ni(H,O)]CL, (N),

K,[P{(CN),] (0) and [Zn(H,0) I(NO,

&

the diamagnetic complexes are

), (P)

(A) KLLMN (B) K,M,0,P (C) L MO,P (D) L, M,N,O

Ans. [C]
(L) 1 [Co(NH 3)6]Cl 3
(M) : Na3[Co(Ox) 5]
(0) 1 Ko[Pt(CN) ]
(P) : [Zn(H 20)¢] (NO3),

SECTION -1l

(Total Marks : 16)

(Multiple Correct Answers Type)

This section contains 4 multiple choice questions
which ONE OR MORE is/are correct.

. Each questions has 4 choices (A), (B), (C) and (D), out of

9. Reduction of the metal centre in aqu

(A) 3 electrons in neutral medium

(C) 3 electrons in alkaline medium

Ans. [A, C, D]

eous permanganate ion involves

(B) 5 electrons in neutral medium
(D) 5 electrons in acidic medium

Sol. ® In alkaline solution, KMnO ,is first reduced to mangnate and then to insoluble MnO,

+7 +4
® 2KMnO,+H,0 % ¥¥9® 2MnO,, + 2KOH +3[0]

®! MO, +8H* +5¢” % ¥%® Mn*2 +4H,0

10.  For the first order reaction

2N,0,(g) — 4NO,(g) + O,(g)

(A) the concentration of the reactant

St

(B
(C
(

Ans. [A, B, D]

decreases exponentially with time.

) the half-life of the reaction decreases with increasing temperature.
the half-life of the reaction depends on the initial concentration of the reactant.
D) the reaction proceeds to 99.6 % completion in eight half-life duration.

I "# $%% %
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11.

Ans.

Sol.

12.

Ans.

Sol.

ol.

Cp =Cp e [A]

t, = 0.693 _ 0._6Eg?;RT _ 0.693 oEa/RT 8]
E K AOe a AO
log 4
. A~
04 _1°_ 4 .10 _g
100 2 100 1
log =
The equilibrium
2Cu === cu° + Cu

in ayueous medium at 25 °C shifts towards the left in the presence of

(A) NO,

[B, C, D]

/
(2)

Cl

(C) SCN

Cu; Cl,, Cu,(CN), and Cu, (SCN), are stable

(D) CN

The correct functional group X and the reagent/reaction conditions Y in the following

scheme are

X—(CH,),—X

(i) Y
% P
(i) C—CH)~C
HO OH

heat

(A) X =COOCH,, Y = H,/Ni/heat
(C) X=CONH,, Y = Br/NaOH

[C, D]

Factual

condensation polymer

(B) X=CONH,, Y = H,/Niheat
(D) X=CN, Y = H,/Ni/heat

The most appropriate answer to this question is (&,C,D)
But because of ambiguity in language, IIT has deated (C & D)

as correct answer
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SECTION — lll (Total Marks : 24)
(Integer Answer Type)

This section contains 6 Question. The answer to each of the question is a single-digit integer,

0 to 9. The total bubble corresponding answer it to be darkened in the ORS.

ranging from

13.

Ans.

Sol.

14.

Ans,

Sol.

18,

Ans.

Sol.

In 1 L saturated solution of AgCl [K_ (AgCl) = 1.6 x 10 ], 0.1 mol of CuCl

[K_(CuCl) = 1.0 x 10] is added. The resultant concentration of Ag" in the solution is

1.6x10 . The value of “X" is

[Ag"]= - L Ki<<Ky \ K,+K, @K,
1 2
s 1n-10
\ A +]:&:1.6><107
V1.0" 10°®
Xx=7

The maximum number of isomers (including stereoisomers) that are possible on mono-

chlorination of the following compound, is
e
PN
CH3CH5 I‘—l CH,CHj

(8]

* * *
CH3—CH2—C|ZH—CH3—CH3 Ch/hn_ | CI—CHZ—CHZ—(liH—CHz—CHg o CHy=CH-CH-CH,~ CHs

CHs cH, ©@ Cl CHs )
cl

or CHS—CHZ—E—CHZ— CHs or CHs—CHz—lCH—CHz— CHs
CH, (1) cHel @

Among the following, the number of compounds than can react with PCI, to give POCL, is
o,, Co,, SO,, H,0,H,S0,, PO,

[4]

PCls + H,0 %® POCI; + 2HCI

PCls + H,SO %® POCI; + H,0 + SO,Cl,

6PCls + P,050 %® 10POCI;
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PCls + SO, %® POCI; + SO,Cl,

16.  The number of hexagonal faces that are present in a truncated octahedron is

¢

Ans. [8]
Sol.

O

8 Hexagonal faces

17.  The volume (in mL) of 0.1 M AgNO, required for complete precipitation of chloride ions
present in 30 mL of 0.01 M solution of [Cr(H,0).Cl]CL,, as silver chloride is close to

Ans. [6]
Sol. 0.1V=30x0.01x2
V= 03" 2_ 6 ml

18. The total number of contributing structures showing hyperconjugation (involving
C-H bonds) for the following carbocation is

HsC® _CH,CHs

b
)

Ans. [6]
Sol. 6(a-H® 6)

L' # $%% %
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SECTION — IV (Total Marks : 16)
(Matrix-Match Type)

This section contain 2 questions .

Each question has four statements (A, B, C and D) given in column | and

five statements (p, g, r, s and t) in column Il . Any given statement in column | can have correct matching with
ONE or MORE statement (s) given in Column Il. For example, if for a given question, statement B matches with
the statements given in g and r, then for the particular question, against statement B, darken the bubbles
corresponding to g and r in the ORS

19.

Ans.

Sol.

Match the transformations in column | with appropriate options in column Il

Column |
(A)  CO,(s) — CO,(9) (P)
(B) CaCO,(s) — CaO(s) + COL(9) @
(C)  2He—Hyg)
(1)
(D) (white, solid) P(red. solid)
(s)
(t)

[A® p,r,s; B®r,s;C®t;D® p,q,t]
[A] CO,(s) ® CO,(g)
p, 1, s
[B] CaCOj; (s) ® CaO (s) + CO,(9)
rs
[C] 2H ® H;(g)

t
[D] I:)white ® Pred
py qa t

I " # $%%
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Column |l

phase transition

allotropic change

AH is positive

AS is positive

AS is negative

%
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20.

Ans.

Sol.

Match the reactions in column | with appropriate types of steps/reactive intermediate

involved in these reactions as given in column Il

Column |
(A) HiC._0 O (P)
| S j aq NaOH
S
(@)

O
CH,Mg|
CH2CHQCH201'———_’"
(r)
() 3
18 H,SO
(s)

\

(D) CH,CHCH,C(CHy), M2S04
OH

& \

HsC CH, (1)

[A® rts, B®p,s,t;C@® r,s;D® r,(]

Factual

The most appropriate answer to this question is

A® r,s,;B® p,s,;C® 1,5, D@ q, r

But because of ambiguity in language, IIT has deated

A® r1,s,1;,B® p,s; C® r,s; D@ q & r as correct answer

L' # $%% %
&'() # * +)- 4% [)0#)12* +) - A

Column |l

Nucleophilic
substitution

Electrophilic
substitution

Dehydration

Nucleophilic
addition

Carbanion




SECTION — Il (Total Marks : 24
(Integer Answer Type)

This section contains 6 Question. The answer to each of the question is a single-digit integer,

ranging from

0 to 9. The total bubble corresponding answer it to be darkened in the ORS.

13.

Ans.

Sol.

14.

Ans,

Sol.

18,

Ans.

Sol.

In 1 L saturated solution of AgCl [K_(AgCl) = 1.6 x 10 7], 0.1 mol of CuCl
[K_(CuCl) = 1.0 x 10_6] is added. The resultant concentration of aﬂ\g+ in the solution is
1.6% 10 . The value of “x" is

[7]

[Ag]=—t K <<K, \ Ky +K, @K,
K; +K;
©1n-10
\ [Ag*]:—l'6 10 =1.6x10"
V1.0 1078
X=7

The maximum number of isomers (including stereoisomers) that are possible on mono-
chlorination of the following compound, is

fhe
PN
CH,CH; ™ || “CH,CHy

(8]

* *
CH3—CH2—C|:H—CH3—CH3 Clp/hn CI—CHZ—CHZ—CliH—CHz—CH3 or CH3—(|':H—C*:H—CH2—CH3

CHs CH; &) Cl CHs (4)
C|:|
or CH; —-CH,-C—-CH,— CHj or CH3—CH2—(|:H—CH2— CH;
ch, W che @

Among the following, the number of compounds than can react with PCI, to give POCL, is
o,, Co,, SO,, H,0,H,S0,, PO,

[4]

PCls + H,0O %® POCI; + 2HCI

PCls + H,SO %® POCI; + H,0 + SO,Cl,

6PCls + P40 %® 10POCI;

PCls + SO, %® POCI; + SO,Cl,

L' # $%% %
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16.  The number of hexagonal faces that are present in a truncated octahedron is

()

>

ns. [8]

ol.

2

O

8 Hexagonal faces

17.  The volume (in mL) of 0.1 M AgNO, required for complete precipitation of chloride ions
present in 30 mL of 0.01 M solution of [Cr(H,0).Cl]CL,, as silver chloride is close to

Ans. [6]
Sol. 0.1V=30%x0.01x2
V= 03" 2_ 6 ml

18. The total number of contributing structures showing hyperconjugation (involving
C-H bonds) for the following carbocation is

H;C. @ _CH,CHj

b
)

Ans. [6]
Sol. 6(a-H® 6)

L' # $%% %
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SECTION — IV (Total Marks : 16
(Matrix-Match Type)

This section contain 2 questions . Each question has four statements (A, B, C and D) given in column | and
five statements (p, g, r, s and t) in column Il . Any given statement in column | can have correct matching with
ONE or MORE statement (s) given in Column Il. For example, if for a given question, statement B matches with
the statements given in g and r, then for the particular question, against statement B, darken the bubbles
corresponding to g and r in the ORS

19.  Match the transformations in column | with appropriate options in column Il

Column/ | Column |l

(A)  CO,(s) — COL(9) (p)  phase transition

(B) aCO,(s) a0(s) + CO,(g) (q) allotropic change

(C)  2He—Hy\g)
(n AH is positive

P(white, solid) P(red. solid)

(s}  AS is positive

(1) AS is negative

Ans. [A® p,r,s;B@r,s;C®t;D@® p,q,t]
Sol. [A] COy(s) ® CO(9)
p, 1, s
[B] CaCOj; (s) ® CaO (s) + CO,(9)
rs
[C] 2H ® H;(9)

t
[D] I:)White ® I:)red
p.q,t
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20.

Ans.

Sol.

Match the reactions in column | with appropriate types of steps/reactive intermediate

involved in these reactions as given in column Il

Column |
(A) HiC._0 O (P)
| S j aq NaOH
S
(@)

O
CH,Mg|
CH2CHQCH201'———_’"
(r)
() 3
18 H,SO
(s)

\

(D) CH,CHCH,C(CHy), M2S04

OH

& \

HsC CH, (1)

[A® rts, B®p,s,t;C@® r,s;D® r,(]

Factual

The most appropriate answer to this question is

A® r,s,t;B® p,s,;;C® r,s;D® q, r

But because of ambiguity in language, IIT has deated

A® 1, s, t;B® p,s;C® r, s; D® q & r as correct answer

L' # $%% %
&'() # * +)- 4% [)0#)12* +) - A

Column |l

Nucleophilic
substitution

Electrophilic
substitution

Dehydration

Nucleophilic
addition

Carbanion
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| PARTII:PHYSICS |

SECTION - I (Total Marks : 24)
(Single Correct Answer Type) 10/04/2011

Code : 9
This section contains 8 multiple choice questions. Each question has four choices

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

21. A light ray traveling in glass medium is incident on glass-air interface at an angle of
incidence ¢&. The reflected ( R ) and transmitted ( T ) intensities, both as function of 4,

are plotted. The correct sketch is

(A) (B)

100%

Intensity
Intensity

0 8 g
' A
(C) 1M%..........‘r_._.__._ (D)
T \ 100%‘
>
8 =
8 @
E 8
=
o
0 T »
5}

Ans.[C]

When g > ¢, no ray will transmit
T=0,T+R=100%andR>0

L' # $%% %
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2. A wooden block performs SHM on a frictionless surface with frequency, vq. The biock

carries a charge +Q on its surface. If now a uniform electric field E is switched-on as
shown, then the SHM of the block will be

A) of the same frequency and with shifted mean position.

(

{B) of the same frequency and with the same mean position.
{C) of changed frequency and with shifted mean position.
(D) of changad frequency and with the same mean position.

Ans.[A] In order to have net force zero, the mean position will be shifted towards right but the time period will
remain unaffected.

23.  The density of a solid ball is to be determined in an experiment. The diameter of the ball
is measured with a screw gauge, whose pitch is 0.5 mm and there are 50 divisions on the
circular scale. The reading on the main scale is 2.5 mm and that on the circular scale is
20 divisions. If the measured mass of the ball has a relative error of 2%, the relative
percentage error in the density is

(A} 0.9% (B) 2.4% () 3.1% (D) 4.2%
Ans.[C] Pitch = 0.5 mm

divisions on the = 50

circular scale

least count of screw gauge = % =0.01

main scale, reading = 2.5 mm
circular scale reading = 20
reading = 2.5 mm + (20 x 0.01) mm
=25mm+0.2mm=2.7mm

r = m
4p D’
3 2
br _ Dm_ 5, DD
r m D
%error = 2F x 100 =2 % + 3 02'—071 x 100 = 3.1.
r .

L' # $%% %
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4. A ball of mass 0.2 Xp rests on a vertical post of height S m. A bullet ¢f mass 0.01 kq,
traveling with a velocity V m/s in a horizontal direction, hits the centre of the ball. After the
callision, the ball and bullet travel independently. The ball hits the ground at a distance of
20 m and the bullet at a distance of 100 m from the foot of the post. The initial velocity V

OF 110 il is

B ~
\ N

\ N\

\ \

| \

\ \
0 20 100

(A) 2350 m/s (B) 2502 mis  (C) 400 m/s (D) 500 m/s
Ans.[D]
m; =0.01kg m,=0.2 kg

\ Bullet
N

1= |2 Z1sec
| g

Let v; & v, be velocity of bullet & ball respectively just after collision.
v, Xx1=20 v, =20

& v; =100

From conservation of momentum

0.01 x v =(0.01 x 100) + (0.2 x 20)

00lv=1+4=5

= iz =500 m/sec.
10°

L' # $%% %
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25.  Which of the field patterns given below is valid for electric field as well as for magnetic

field?
A

(A) / \ (B) /’ A
Y

; . ) @

Ans.[C] Electric lines of force for induced electric field is closed loop.
26. A point mass is subjected to two simultaneous sinusoidal displacements in x-direction,

x,()=Asinwr and x;_(t):Asin[a)Hz?ﬁ]. Adding a third sinusoidal displacement

()= Bsin(wr+¢) brings the mass to a complste rest. The values of B and g are

5

A 24 Z @ aE © BaZX o 4z

4 3 6 3

Ans.[B]
>A
B

Heref =p+q
A cos 30°=Bsinq Bsinq=@andAsin30°+Bcosq=A Bcosq=%
Solving above, B = A andq=60°=§. Hence f =240°=%

" # $%% % %
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7.  Along insulated copper wire is closely wound as a spiral of ‘N’ turns. The spiral has inner
radius ‘e’ and outer radius ‘0. The spiral lies in the X-Y plane and a steady current ‘I
flows through the wire. The Z-component of the magnetic field at the center of the spiral
is

N

(A) Mln [ﬁ)

2(b—a) a
g H0L m[é)
2b a
Ans.[A]

2r
ag=" N
2r -a
- _miN_ Cdr
2(b- a) .
- MmN b
2(b- a) a
I "# $%% %
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8. A satellite is moving with a constant speed V"’ in'a circular orbit about the earth. An object
of mass ‘m’ is ejected from the satellite such that it just escapes from the gravitational pull
of the earth. At the time of its ejection, the kinetic energy of the object is

El 3 3 2 2
(A) %mV" (B) mV- (C) ;mV‘ (D) 2mV-
Ans.[B]
Vv M
r
mvZ _ GmM, GM
= r= £ (1
. 7z Ve 1)

If K.E. of mass m = was k then from

E:K_% =0 K=z=m GMe  _ mv?
SECTION - Il (Total Marks : 16)
(Multiple Correct Answer(s) Type)

This section contains 4 multiple choice questions. Each guestion has four choices
(A), (B), (C) and (D) out of which ONE er MORE may be correct.

29. Two solid spheres A and B of equal volumes but of different densities ds and dg are
connected by a string. They are fully immersed in a fluid of density dg. They get arranged
into an equilibrium state as shown in the figure with a tension in the string. The
arrangement is possible only if

(A) da<de ¢ (B) dg>dr
(C) da> d|: (D) dp, + C]B: 2 d}:

L' # $%% %
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Ans.[A,B,D]

system will be in equilibrium with tension in string only if di > da and dg > d:. If both A & B are
considered as a system then

2Vdg =V (da+ dp)g da + dg = 20
Ans.[C,D]
Ans.[B,C]
R C
2
Zl = R2 + i
wi
D\
1\
R 4C
2
Z, =,|R%+ 1
4wC
(<)
o
Z1> 25 \ ||§ < |g
VA:£ . B = e . VB <y A
€T we : €7 quc’ c -
I "# $%% %
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Ans.[A,C] or [A]
As no data is given about nature of horizontahela

*

The most appropriate answer to this question is (&), but because of ambiguity in language, IIT has

declared [(A, C), (A)] as correct answer

&) #

*

+), -

A% [)0#),1 2%

I " # $%%

+),

- A




Ans.[5]
6,3
6+15 7.5
Va—=V = 1_2 = _—__ " =_"" =§8gvy
AR 1,17 15 15
1 2
Ans.[4] Z=R 41.25
t =RC
2 1 2: 2
500C
2
2, 1 _R?x1.25
500C
2
1 0.25 R? 1
500C 00C
_l =
2500
i =RC
250
0.004 sec = RC

RC =4 mill second.

Ans.[5] T = 21,0—‘/5: J3 sec
2710

x = 10 cos 60°(T) =5 /3 m

In frame of train,
543 = %x ax (\/5)2 +1.15 (a: acceleration of train)

a =5 mi/sec?

I " # $%%
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Ans.[2]

3V -24 6 ¥ 3V 24
\ Ans.=(18-16)cm =2cm

Ans.[4]

k =2N/m
—>|m =0.18 kg

n=0.1
Using W — E theorem

%x m(u)? = %K (x)? + mmg (¥)

%x (0.18) u? = %x 2 %36 x 10 + 0.1 x 0.18 x 10 x 0.06

u = 0.4 m/sec.

4
— m/sec.
10

L' # $%% %
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ev=6.2eV

1240
Ans.[7] Energy of photon
[7] gy of p » 50

Maximum KE of a electron = 6.2 eV — 4.7 eV

When potential on surface of sphere becomes equal to 1.5V

d _-15v  gq=15x(@pe)xr
plor

wzl_mxld

No. of photoelectron emitted n =
1610

L' # $%%
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Ans. (A ® prt;(B)® p,r; (C)® q,s; (D)® r,t

Process AB : (Pressure is constant)

T
fTa=T Te=—
A B 3

So DU = Negative [ DU =nC,DT]
DW = nRDT = Negative
DQ = DU + DW = Negative

Process BC : (Volume is constant)
T T
If Tg = — then Tc = —
°7 3 T

DU = nC,DT = Negative
DW = Zero
DQ = Negative

Process C ® D : (Pressure is constant)
_T _
|ch— 5 thenTD—T

DU =nC,DT = positive
DW = positive

DQ = positive
ProcessD® A:
To=TandTo=T

Hence process is isothermal

DU=0
DW = negative
DQ = negative

I " # $%%
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Ans. (A) @ p,t; B)® p,s; (C)@® q,s; (D)@ q.r

A [ (B) Longitudinal waves ___,,?"'\\\
| ey
— =L 2
4
| = 4L
(C) Stretched wire clamped at both ends (D)
rl\‘ """" I '7f+'7f:L
_f = =
o =L L=z -t
I "# $%% %
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Code-9

Part — Il : (MATHEMATICS)
SECTION — | (Total Marks : 24)

(Single Correct Answer Typg

10/04/2011

This section contains 8 multiple choice questionsEach question has four choices (A), (B), (C) and (D), out of
which ONLY ONE is correct.

Ans.
Sol.

Ans.
Sol.

(B]

Equation of the normal at (6, 3) is

2 2
ax, by

= a2 + b2
6
it passes through (9, 0)
2

so 2= g2 42

6

b2 = a_2
2
Now b? = a? (e? -1)
\ e?o1= 1
2

2= 2 e= |2

2 2
[C]

2
h = t_, k = E

4 4

(t%, 2t)
P(h, k.
©, o:\~

t? = 4h, t = 2k
so 4k = 4h

I " # $%%
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Ans.
Sol.

Ans.

Sol.

\ K*=h
hence required locus is y* = x

[A]
gof(x) = gf(x) = g(x?) = sin x*

go (gof(x)) = g(sin x?) = sin (sin x?)
fo(gogof(x)) = f(sin (sin x?)) = (sin(sin x%))?
\ (sin (sin x?))? = sin (sin )

sin (sin x?) (sin (sin x%) =1) = 0

sin (sin x%) = 0 or sin (sin x?) = 1
sin x* = np sin x? = 2np + %
Atn=0 Atn=0
sinx*=0 sinx’=P

2
x?=np Not possible

x=t+vnp; nl {0,1,2 ..}

[C]
2
Ry = xf(x)dx .. ()
.21
Ri= (- x)f(1- x)dx
; -1
= (1- x)f(x)dx (1))

-1
(i) + (i)
2

2R; = f(x)dx =R,
-1

\ 2R1= R2

L' # $%%
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Ans.
Sol.

Ans.
Sol.

(D]
lim (1+x n(1+ b)]* =2bsin?’q b>0; ql (—p, p)
1 n(1+b?)
lim - [L+x n(1+b?)]" n(L+b°) =2b sin?q
X

e ") = 2 sin? g
1+b*=2bsin’q

. 1
2sin’g=b+=
g b

RHS:b+%32 asb>0

But LHS =2sin®q £2
Only possibility
2sinq=2

sin‘g =1

q=1

N o

(D]
\ (h=0)?+(2-2)%=(h+1)?*+(2-0)7
h’=h’+1+2h+4

5
2
Equation of circle is

h=-

2 2

5 2 5
X+= +(y-2)°= -=-0
S ty2'= -7

L' # $%% %
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2, 25 2 25
X+ —+5Xx+y +4-4y=—
4 y Y 4

x> +y?+5x—4y+4=0
from given points only point (-4, 0) satisfies this equation.

Ans. [A]
1 ab
Sol. w 1 c|tO
wow 1

(1 —we) —a (W —w?c) + bw? —w?) 1 0
1—wc—aw+acw?! 0
(l-wc)—aw(l-wc)l 0
Ql-wc)y(l-aw)t 0
ctw&alw&b=worw

(a, b, c)° (w, w, w)or (W, w?, w)

Ans. [B]
Sol. x*+bx-1=0 N0)
X +x+b=0 .. (i)

(i) — (i) we get x = 2+1
Put this value in (i)

2
M‘ +b M' -1=0
b-1 b-1

b®+3b=0
b(b?+3) =0
b=0orb==i3
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&'() # * +)- 4% [)0#)12* +) - A




SECTION — Il (Total Marks : 16)
(Multiple Correct Answers Type)

This section contains 4 multiple choice questionsEach question has four choices (A), (B), (C) and (D), out of
which ONE OR MORE may be correct.

Ans. [A, B, C, D]
Sol. Atx=-P
2

LHL=0,RHL=0,f - =0

N |

So f(x) is continuous at x = -

N |

Atx=0

LHD = 0; RHD =1
So f(x) is not differentiable at x = 0
Atx=1

LHD =1, RHD =1
So f(x) is differentiable at x = 1

in -%,0 ; f(X) == cos x

so f(x) is differentiable at x = -

N w
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Ans.
Sol.

Ans.

Sol.

[A. B, D]

y=mx—2m-m?

It passes through (9, 6)

6 =9m—-2m-m?®

m*-7m+6=0
M-)(m-2)(m+3)=0

\ m=-3,1,2

Hence equations will be
y=x-3,y=2x-12andy = -3x + 33

[A, D]
P(E) (1 - P(F)) + (1 - P(E)) P(F) = %
P(E) + P(F) 2P (E) P(F) = 2 )

L-PE) @ -PFE)= =

1 - P(E) - P(F) + P(E) P(F) = 2—25
P(E) + P(F) — P(E) P(F) = % 2
From (1) & (2)

12

P(E) P(F) = >

and P(E) + P(F) =

(RN

so either

P(E) = g, P(F) = g and P(E) = g P(F) =g
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&'() # * +)- 4% [)0#)12* +),

- A

%




Ans. [A, B]
Sol. f:(0,1)® R
b- x 4
f(x) = " bl (0,1
(= 0.1
b? - 1
f€x) = =(-)ve
© = =)
So f(x) is monotonically decreasing for x T (0, 1)
so for xT (0, 1)
fo) I (f(2), 1(0))
fx)1 (-1, b)
so f(x) is not onto.
so f(x) is not invertible function.
* The most appropriate answer to this question is (AB), but because of ambiguity in language, IIT has

declared (A) as correct answer.

SECTION — Il ( Total Marks : 15)
(Integer Answer Type)

This section contains 6 questions The answer to each of the questions is a single-digit integer, ranging from 0
to 9. The bubble corresponding to the correct answer is to be darkened in the ORS

Ans.  [0]
Sol. ﬂ+y:g
dg
I.LF.= 1dg =g
y.ed= ge¥dg =ge’— e%dg
yed=ge?—e’+c
y=g-1+ce™®
I "# $%%
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Ans.
Sol.

Ans.

Sol.

Ans.

Sol.

atx =
0=0-1+cCe”®
cC=1
y=g-1+e”
atx=2
y(2):0—1+e°:O
(]
a=—-i—k, b=—i+j, c=i
(r-¢)b=0 r-c=1b
rxa=0
act |ba=0
| =.2C -y
b.a

+2]+3I2

r=c+lb

rb=cb+ | |b[?=9

[x]

wrong question if w = e'2P/3

9]

a b c
LetM= d e f
g h i
0 -1
M 1= 2 b=-1,e
0 3
&'() # * +)

then ans is 3. If w =e'P’3 then no integral solution is possible.

=2,h=3
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1
\' M -1= 1 a=0,d=3,g=2
0 -1
1 0
M 1= 0 c=1f=-5,i=7
1 12

Soa+e+i=0+2+7=9

Ans. [2]
Sol. Letf(x)=x*—4x®+12x* +x—1
Let a, b, g d are the root of equation.
\ abgd=-1 so the equation has at least two real roots. ... 0]
fi(x) = 4x3 — 12x% + 24x + 1
f(x) = 12x% — 24x + 24 = 12((x + 1)* + 1)
so f'(x) > 0 so f'(x) = 0 has only one real roots so f(x) = 0 has at most two real roots. (1))
from (i) & (ii)
f(x) = 0 has exactly two real roots.

Ans. [2]
Sol.

2,3

Pont (x4, 1) lies inside the region if X12 + yl2 -6£0&2x;-3y;—1£0.

P, © 2,§ 4+3-6£0 True
4 16

4 - g- 1>0 True
4

P, © EE §+3-6£0 False
2 4 4 16
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B
-1 1 1

— —+—-6£0 True
4 16 16

E+§- 1>0 True
4 4

1 i+i-6£0True
4 64 16

E— E— 1>0 False
4

8
So P; & P; lies in the interval

SECTION — IV(Total marks : 28)
(Integer Answer Type)

This section contains 2 questions Each question has four statements(A, B, C and D) given in Column | and
five statements(p, g, r, s and t) in Column Il. Any given statement Column | can have correct matching with
ONE or MORE statement(s) given in Column Il. For example, if for a given question, statement B matches with
the statements given in q and r, then for the particular question, against statement B, darken the bubbles
corresponds to g and r in the ORS.

Ans.

Sol.

[A® q;B® p,q,rs,torp;C @ s;D@ t]
(A)

L' # $%% %
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a
-ax

1
OS = = - — = —_—
a2 T

b
(B) (f(x)- 3(x))dx =a? - b?

differentiating w.r.t (b).
f(b)—3b=-2b

sof £ =P ; if a = b then any value of f(x) is possible

»
07'0

2 5/6
(BN =p—3 sec px dx
N3 /6

2
p 5/6
n3| n|secpx +tanpx ||, o

__p _
| = xn3 =
n3 P

O\ zl=
z=cog+ising. " gl (—p.p]andq? O.

ot d
icot—
1 A 1 2
(1- 1- cosq - ising cosg - ising 2 2

:‘p_zq S0 maximum value is p.

The most appropriate answer to this question is

A® ;B® porp,q,,s&t;C® s;D® s

But because of ambiguity in language, IIT has deated

A® ;B® porp,q,rs&t,C® s; D@ tas correct answer
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Ans.

Sol.

A® p,rns;B@®@t;C@r;D® 1]
(A) Letz=cosqg+ising
2iz _  2i(cos+isinQ)

— n p
SO = = - cosec 1 2n+1) =
1- z2 1-cosq - isin2q a a* ) 2
2z _ - N
so Re > = -coseq | (-¥ - JE[L ¥)
1-z
s nX-2 s AX 7 X
(B) 8 3’2 - 83 Let3*=t  So f(x) =sin™ 83 _gint 8
1- 32%°2 9.3 9- 3% 9-t2
8t . A R N
-1£9 2£10nsoIV|ng x1 (—¥,01E [2,¥)E {1}
-t
(C)f(q)=2sec’q sof(q)] [2, ¥) (D) f(x) = 3x>% — 10x*?
fi(x) = 15;/; (x- 2)
So f(x) is increasing for f'(x) 3 0
xT [2,¥%)
The most appropriate answer to this question is
A® (;B® p;C® s; D@ s
But because of ambiguity in language, IIT has deated
A® s;B® t;C® r, D® r as correct answer
I "# $%% %
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