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PAPER-1 [Code - 8]
IITJEE 2012

PART - I: PHYSICS

SECTION I : Single Correct Answer Type

This section containd0 multiple choice questionsEach question has four choices (A), (B), (C) &) out of
whichONLY ONE is correct.

4MLg

d2

1. In the determination of Young's modu(us = j by using Searle’s method, a wire of length L = 2m

and diameter d = 0.5 mm is used. For a load M k@g,%n extensiodi = 0.25 mm in the length of the wire

is observed. Quantities d ardare measured using a screw gauge and a micromespectively. They
have the same pitch of 0.5 mm. The number of diussion their circular scale is 100. The contritngito
the maximum probable error of the Y measurement

(A) due to the errors in the measurements ofdi/aare the same.

(B) due to the error in the measurement of @visd that due to the error in the measuremerit of
(C) due to the error in the measurement isftwice that due to the error in the measureroédt

(D) due to the error in the measurement of @is fimes that due to the error in the measuremient

Sal. (A)
LC.= E = 0.00Emm
100

AY _Ar, 2A(d)
Y ¢ d
Al 0.005x 10° _ 1

,A(d) _ 2x0.005 10 _ 1

d 0.5x10° 50

2. A small mass m is attached to a massless strirgge other end is fixed at P as shown in the éiglihe
mass is undergoing circular motion in the x-y plavith centre at O and constant angular speetf the

angular momentum of the system, calculated abcartdOP are denoted kfyo and EP respectively, then

o and L, do not vary with time.

o Varies with time whilel, remains constant.
L, remains constant while, varies with time.
(D) L, and L, both vary with time.
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Sol.

Sol.

A bi-convex lens is formed with two thin planoavex lenses as shown in the figure. Refractivesxnad of
the first lens is 1.5 and that of the second Isn%.2. Both the curved surface are of the sameisaafi
curvature R = 14 cm. For this bi-convex lens, foiodject distance of 40 cm, the image distancebill

R=14cm

(A) -280.0 cm (B) 40.0 cm (C)21.5cm (D) 13.3cm
(B)

P = (L5 1(i— ca+ L2 J@ e—lj 05,02 1

14 -14 14 14 20

f=+20cm

1 1 _1

v —40 20

1_1 1_1

v 20 40 40

Ov=40cm

A thin uniform rod, pivoted at O, is rotating tine horizontal plane with z
constant angular speed as shown in the figure. Attime t = 0, a small
insect starts from O and moves with constant speedth respect to the @
rod towards the other end. It reaches the entleofdd att =T and stops.\—7
The angular speed of the system remairteroughout. The magnitude of vV o

the torque (T |) about O, as a function of time is best represkby which o ==

plot?

(A) (B)
IT] IT] i
o | t 0 ’ t
T T
©) (D)
IT] IT] '
0 | t 0 : t
T T
(B)
1= wﬂ:mg(c+ mv’t*)
dt dt
= muv? 2t
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Sol.

Sol.

Sol.

A mixture of 2 moles of helium gas (atomic mas4 amu) and 1 mole of argon gas (atomic mass = 40

amu) is kept at 300 K in a container. The ratithefrms speedw) is
argon

(A) 0.32 (B) 0.45 (C) 2.24 (D) 3.16

VI'ITIS

(D)

v [3RT
rms M
Required ratio = My _ ‘/@ =410
M, 4

=3.16.

Two large vertical and parallel metal platesihgwa separation of 1 cm are connected to a DCagelt
source of potential difference X. A proton is ssded at rest midway between the two plates. ftiusd to
move at 48to the vertical JUST after release. Then X iglyea

(A) 1x10°V (B) 1x 107V (C) 1x 10°V (D) 1x 10%°V
(©)
qE = mg
qg(v/d) =mg
V= mgd
q
_1.67x10% x 16« 10°
1.6x10"
0%
= 0™ =10°V

Three very large plates of same area are keptiglaand close to each other. They are consilaseideal
black surfaces and have very high thermal conditigtivThe first and third plates are maintained at
temperatures 2T and 3T respectively. The temperatuithe middle (i.e. second) plate under stedate s
condition is

65 1/4 97 1/4 97 1/4 B
) [7j T ®) [7] T © [7] T (D) Q7T
© 2T 3T

oA (2T)* + oA (38T)* =0 2A(T)*
16T + 81T = 2 (T)*

97 T'=2(T)*
97
Tl4:_T4

(T) >
1/4
0 T':(ﬂj T
2
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Sol.

Sol.

10.

Sol.

A small block is connected to one end of a neassbpring of un-stretched length 4.9 m. The athdrof
the spring (see the figure) is fixed. The systéas bn a horizontal frictionless surface. The klig
stretched by 0.2 m and released from rest at t l£then executes simple harmonic motion with aagul
frequencyw = 173 rad/s. Simultaneously at t = 0, a small pelidblerojected with speed v form point P at
an angle of 45as shown in the figure. Point P is at a horiziodittance of 10 m from O. If the pebble hits
the block att = 1 s, the value of v is (take go=1/<)

z
\"
% 45°>.
o > =
o 10m

(A) V50 m/s (B) V51 m/s (C)V52m/s (D) /53m/s
(A)
2vsin 458 -1
g
0 v=+/50 m/s.

Young’s double slit experiment is carried outusyng green, red and blue light, one color atreti The
fringe widths recorded af&;, Br andpg, respectively. Then,

(A) Be >Bs >Br (B) Bs > Bs > Br (C)Br>Be>Bs (D) Br>Bs >Ps

(D)
AR >Ag > Ag

0 Br>Bc>Ps

Consider a thin spherical shell of radius Rhwientre at the origin, carrying uniform positiverface
charge density. The variation of the magnitudehef electric field E(r)| and the electric potential V/(r)
with the distance r from the centre, is best regmweesd by which graph?

A - B -
*) [EM)I V(r) ®) [EMI V(r)
A . 4 A . 4
al N ] N
(0] R r (0] R r
c) - D) -
© [EMI V(r) () [EMI V(r)
A . A A . 4
il ] N N
(0] R r (0] R r
(D)
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SECTION II : Multiple Correct Answer(s) Type

This section contain§ multiple choice questions Each question has four choices (A), (B), (C) &bDjyl out of
which ONE or MORE are correct.

11.

Sol.

12.

Sol.

13.

Sol.

Consider the motion of a posmve pomt chairg@ region where there are simultaneous uniforactgt
and magnetic fieldsE = E, jand B= B, j At time t = 0, this charge has velocityin the x-y plane,

making an angléd with the x-axis. Which of the following option(s {are) correct for time t > 0?

(A) If 8=0°, the charge moves in a circular path in the x-n@la

(B) If 8=0°, the charge undergoes helical motion with congt@oh along the y-axis.

(C) If 8=10°, the charge undergoes helical motion with its pitefteasing with time, along the y-axis.
(D) If 8=90°, the charge undergoes linear but accelerated matany the y-axis.

(C, D)
If ©=90°,Bexerts no force on q.
If ©=0°10 ;the charge particle moves in helix with increagiitgh due toE along y-axis.

A cubical region of side a has its centre a tmigin. It encloses three fixed point chargeg, at
(0,-a/4, 0), +3q at (0, 0, 0) and] at (0, +a/4, 0). Choose the correct options(s)

z
o
s !
—q
C: @ y
—q 3q
g e e
x L
(A) The net electric flux crossing the plane x &2-is equal to the net electric flux crossing plene x =
-al2
(B) The net electric flux crossing the plane ya2-is more than the net electric flux crossingglame y =
-al2.

(C) The net electric flux crossing the entire oegis a .

0
(D) The net electric flux crossing the plane za#2+is equal to the net electric flux crossing plene x =
+a/2.

(A, C, D)
—q+39-9_ q

0 EO

Net flux through the cubical region
. -a a a
The flux passing through the faces= > X = +§ andz= +§ are same due to symmetry.

A person blows into open-end of a long pipeaAssult, a high pressure pulse of air travelsrdthe pipe.
When this pulse reaches the other end of the pipe,

(A) a high-pressure pulse starts travelling uppipe, if the other end of the pipe is open.

(B) a low-pressure pulse starts travelling upgipe, if the other end of the pipe is open.

(C) a low-pressure pulse starts travelling uppipe, if the other end of the pipe is closed.

(D) a high-pressure pulse starts travelling upgtipe, if the other end of the pipe is closed.

(B, D)

At the open end, the phase of a pressure wave ekdngrt radian due to reflection. At the closed end,

there is no change in the phase of a pressure avéo reflection.
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14.

Sol.

15.

Sol.

A small block of mass of 0.1 kg lies on a fixiedlined plane PQ which makes an an§lavith the
horizontal. A horizontal force of 1 N acts on thedk through its centre of mass as shown in tharég

The block remains stationary if (take g = 109n/s
Q

(O~

(0] P

(A) 6=45

(B) 8 > 45 and a frictional force acts on the block towards P

(C) 6 > 45 and a frictional force acts on the block towards Q

(D) 8 < 45 and a frictional force acts on the block towards Q

(A, C)

At 8=45°, mg sinB = 1x coD

At 6>45°, mg sinB8 > 1x cod (friction acts upward)
At 8<45°, mg sinB < 1x coD (friction acts downward)

For the resistance network shown in the figcheose the correct option(s)

P 12 2Q S
o ST 20
10 103
40N N o}
Q 4 T
1 12v)
l I
(A) The current through PQ is zero. (BFI3A
(C) The potential at S is less than that at Q. ) 1§ 2A
(A, B, C, D)
Nodes P and Q are equipotential and nodes S a9 l2

and T are equipotential from wheatstone bridge,

no current passes through PQ and ST.
12 150
l,=—=3A
' 4 § | |
I T
I, =1, 12 =2A 12V
6+12
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SECTION III : Integer Answer Type

This section containS questions The answer to each question is single digit ieteganging from O to 9b6th
inclusive).

16.

Sol.

17.

Sol.

A circular wire loop of radius R is placed iretx-y plane centered at the origin O. A squar lobside

a(a<<R) having two turns is placed with its cemtte = V3R along the axis of the circular wire loop, as
shown in figure. The plane of the square loop makeangle of 45with respect to the z-axis. If the mutual

a2
inductance between the loops is given%%—R, then the value of p is

)
2
2{ u°|R3 }az cos4s ,
- No_ 7 26%) b _ e
I I 8R2? RZ"?
So P=7

An infinitely long solid cylinder of radius Rak a uniform volume charge densgy It has a spherical
cavity of radius R/2 with its centre on the axigtwd cylinder, as shown in the figure. The magrétofithe
electric field at the point P, which is at a dista2R from the axis of the cylinder, is given b th

expressionzgpi. The value of k is
16ke,
z
| R 9:
R/2
™\ P
y

(6) z
4_R*)( - >
Y K(p3”8](_’) e
21E, (2R) 4R? Eoo

£ PR’ () , KTPR(-)

41E, R 24

= o K .
E = KpmR()) +—pmR (-
PTR(j) Yl ()]

23
%,

= 23 ~ ~
E=KpmR="(j) = R
p 24(J) PR())

=k=6
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18. A proton is fired from very far away towardsiacleus with charge Q = 120 e, where e is the releict
charge. It makes a closest approach of 10 fmaamtitleus. The de Broglie wavelength (in uniténof of
the proton at its start is: (take the proton mass,= (5/3) x 10°" kg; hle = 4.2x 10" J.s / C;

1 _ox10 m/F; 1 fm = 10°)
aTE,

sol. (7)
0+lmv2 _ K(Q)e _ K(120e)e
2 10x10™  10< 10"
1.5, g2 o 9¥10% 126 (L8 10° )
2 3 10x 10"
y = X6~ 10 x 120 2.56 10°
50x 10

v=+/331.776¢ 18

L
mv

42x10%x 1.6 10° _ 4.2x 4.8 10%
- 21
g><10’27 xy[331.776 15 °/-6x>10

A=7x10"=7fm

A=

=0.07x 10"

19. A lamina is made by removing a small disc afntiéter 2R from a bigger disc of uniform mass dgresid
radius 2R, as shown in the figure. The momennheftia of this lamina about axes passing thougm®R

is lIo and b respectively. Both these axes are perpendicaléng plane of the lamina. The ratio/llg to
the nearest integer is

P
ST G)
I, ={4mR2 +m(4R2)}{EE+—mSR2}
2 42 4
— B2 (1.5

I, =mR {(2+4) (8+4ﬂ
l :mR2(6—E‘j -3 R ..(1)

8) 8

e
Iy =mR{2—(%+%ﬂ = mRz[ 2——2} = mF?[%gj ..(2)

o le_37/8

00 3(Nearest Integer
|, "1378- o gen)
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20. A cylindrical cavity of diameter a exists insid cylinder of diameter 2a as shown in the figuBeth the
cylinder and the cavity are infinity long. A unifo current density J flows along the length. I&th

magnitude of the magnetic field at the point Piveg bylﬂzpoaJ, then the value of N is

Sol.  (B)
5o Bolnd)_p, (d /4

2ma Zn(?aa)
2
S5u,Ja_ p, NJe

12 12
So N=5

B=
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PAPER-1 [Code - 8]
IITJEE 2012

PART - II: CHEMISTRY

SECTION —I: Single Correct Answer Type

This section containd0 multiple choice questionsEach question has four choices (A), (B), (C) andl ¢t of
which ONLY ONE is correct.

21. A compound WX, has cubic close packing (ccp) arrangement of Xuitit cell structure is shown below.
The empirical formula of the compound is

0 H
D E(j < M= O
OO X= O
|~ )
M O
= b
(A) MX (B) MX,
(©) MeX (D) MeXus

Sal. (B)
X :8><E+6><—1:4
8 2

M=4xt+1=2
4

So, unit cell formula of the compound i$X4 and the empirical formula of the compound is MX

22. The carboxyl functional group (-COOH) is presant

(A) picric acid (B) barbituric acid
(C) ascorbic acid (D) aspirin
Sol. (D)
OH HO
O,N NO, Q COOH
)L o) o) ﬁ
A "o Z O—C—CHj
/K/& —
o~ o o
NO, HO
(Picric Acid) (Barbituric Acid) (Ascorbic Acid) (Asprin)
23. As per IUPAC nomenclature, the name of the derjCo(H,O)4(NH3);]Cls is
(A) Tetraaquadiaminecobalt (1) chloride (B) Tadquadiamminecobalt (I11) chloride
(C) Diaminetetraaquacobalt (I1l) chloride (D) Diemmetetraaquacobalt (l11) chloride
Sol. (D)

[Co(H0)4(NH3),]Cl3
Diamminetetraaquacobalt (l11) chloride
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24.

Sol.

25.

Sol.

In allene (gH,), the type(s) of hybridization of the carbon atamgare)

(A) spand§p3 (B) spzandspz3
(C) onlysp (D) sp”andsp
(B)

sp sp sp

H,C=C = CH,

The kinetic energy of an electron in the seddalr orbit of a hydrogen atom isy[is Bohr radius]
h? h?
A —— B) ——
@ 2ma ®) Toema
h? h?
C) —— D) ——
©) 32ema D) Saema

(©)

As per Bohr’s postulate,
nh

mvr =—
21

nh

So,v=
2rimr

KE :lmvz
2

2
So, KE :%m( nh ]

2rmr
2
. x N
Since,r &0

A
So, for 29 Bohr orbit
a,x 2

r= 1 :A].a0
2
KE :E Zh 5
2 | 4a’m’x(4a)
h2
KE
32 mg
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26. Which ordering of compounds is according todbereasing order of the oxidation state of nitrdge
(A) HNO;, NO, NHCI, N, (B) HNGO;, NO, N, NH,CI
(C) HNG;, NH,CI, NO, N, (D) NO, HNG;, NHLCI, N,

Sal. (B)

+5 +2 0 -3
HNO,, NO, N,, NH,Cl

27. For one mole of a van der Waals gas when0 andT = 300 K, thePV vs. 1/V plot is shown below. The
value of the van der Waals constar{atm.litrémol™) is
[Graph not to scale]
~ET
*g 23.1 T
£ 21.6 §emeeeeean \,\
B 200 fomeeenee T
3 : :
= i 5
= : |
= ; .

[ |
0 20 30

1% (mol liter ")
(A) 1.0 (B) 4.5
(C) 15 (D) 3.0

Sol.  (C)

[Graph not to scale]

£

0 ) 2?;} 3.0
v (ol liter
van der Waals equation for 1 mole of real gas is,

(P+i2](v—b): RT

v

but, b = 0 (given)

:(P+%J(V): RT
v

0 PV=-axt+rRT . 0]
v
y=mx+c

Slope =tan1f—6) = —a
21.6- 20.1_

So,ta®=a= 15

24.6- 20.1_
3-0

or, tanf = 1.5

28. The number of aldol reaction(s) that occurth@ngiven transformation is
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Sol.

29.

Sol.

30.

Sol.

OH —oH
CH,CHO+ 4HCHOO £33 M9 PH, \__‘
HO— OH
(A1 (B) 2
© 3 (D) 4
©)
(l)H
ﬁ "
HyC— C—HDHJ?TJA} HO-CH, - CH,- CH= OU (Ejjfl’iﬂg}Ho—CHz (l: CH=0
AIdoI AIdoI
H
(i)oH™ J (ii) H—|C|Z—H
(aldol)
Cl)H
H—l:|—0' + \——‘
(_l(jrosse@annlzzaro reac HO CH2 C_CH_O
HO— OH |
i
OH
The colour of light absorbed by an aqueoustisslwf CuSQ is
(A) orange- red (B) blue-green
(C) yellow (D) violet
(A)

Aqueous solution of copper sulphate absorbs oreedjéght and appears blue (complementary colour).

(08/3
Yo

The number of optically active products obtdiffrem thecompleteozonolysis of the given compound is

CHy H

H3C—CH_CH—C—CH_CH—C—CH CH—CH,
H CH,

(A) O (B) 1

€ 2 (D) 4

(A)
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CHy H
HgC—CH=CH- G—CH=CH- C—CH=CH- CH,

H CHg
l03/2n/H20
CHy I
HsC—CH=0 +4 O=CH-C—CH=0+ O:HC—Z:—CH:0+ HaC—CH=0
(achiral) W éHs (achiral)
(achiral) (achiral)

SECTION Il : Multiple Correct Answer (s) Type

This section contain§ multiple choice questionsEach question has four choices (A), (B), (C) andl ¢bt of
which ONE or MORE are correct.

31.

Sol.

32.

Sol.

33.

Which of the following hydrogen halides react{gth AgNGOs(aq) to give a precipitate that dissolves in Na-
2$,04(aq)?

(A) HCI (B) HF
(C) HBr (D) HI
(A, C, D)

HX +AgNO, - AgX | +HNO, (X =Cl, Br, 1)
AgX +2Na,S 0, - Na| A § Q), |+ Na

Identify the binary mixture(s) that can be saped into individual compounds, by differentiatraxction, as
shown in the given scheme.

|D MH. | Compound1 + | Compound 2

Binary mixture containing

Compound 1 and Compouan—‘
0 Y264, | compound 1 +

Compound 2

(A) CsHsOH and GHsCOOH (B) GHsCOOH and @HsCH,OH
(C) GHsCH,OH and GHsOH (D) GeHsCH,OH and GHsCH,COOH
(B, D)

(A) Both are soluble in NaOH, henoeseparable

(B) Only benzoic acid (§HsCOOH) is soluble in NaOH and NaHGQvhile benzyl alcohol (§HsCH,OH)
is not. Henceseparable.

(C) Although NaOH can enable separation betweeayalcohol (gHsCH,OH) and phenol (§HsOH) as
only the later is soluble in NaOH. However, in N&Bk, both are insoluble. Henceseparable.

(D) a-phenyl acetic acid ({sCH,COOH) is soluble in NaOH and NaHGOWhile benzyl alcohol
(CsHsCH,0OH) is not. Henceseparable.

For an ideal gas, consider oy work in going from an initial stat¥ to the final stat&. The final state
Z can be reached by either of the two paths shovthérfigure. Which of the following choice(s) is¢ar
correct? [Také\S as change in entropy amchs work done]
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A

Q)

Q

<

o

(%]

o

£

S

o

V(liter)
(A) AS, ,=AS ,+AS ., B w,,=w, +w
©) w,y.,=w,, (D) &S, , ,=AS,,
Sal. (A, C)

AS, , =AS, , +AS , [ entropy B is a state function, hence adeljt
Wy ., =W, , (workdonein Y- Zis zero as it is an isochoric process)

34. Which of the following molecules, in pure fori®(are)unstable at room temperature?
(A) B) =
(©) O (D) O
Sol. (B, C)
I
Compound | | and @ being antiaromatic are unstable at room tempegatur
35. Choose the correct reason(s) for the statfithelyophobic colloidal particles.

(A) Preferential adsorption of ions on their sagfdrom the solution

(B) Preferential adsorption of solvent on theirface from the solution

(C) Attraction between different particles havimgposite charges on their surface

(D) Potential difference between the fixed layad ghe diffused layer of opposite charges aroura th

colloidal particles

Sol. (A, D)
Lyophobic colloids are stable due to preferenidsorption of ions on their surface from solutiord a
potential difference between the fixed layer angl diffused layer of opposite charges around thiicall

particles that makes lyophobic sol stable.

SECTION IllI: Integer Answer Type
This section contain§ questions.The answer to each question isiagle digit integer, ranging from 0 to 9 (both

inclusive).

36. 29.2 % (w/w) HCI stock solution has densityld?5 g mL*. The molecular weight of HCl is 36.5 g riol
The volume (mL) of stock solution required to preppa 200 mL solution of 0.4 M HCl is

Sol.  (8)
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37.

Sol.

38.

Sol.

39.

Stock solution of HCI = 29.2% (w/w)

Molarity of stock solution of HCE

29.2x100(¢ 1.2¢

36.5x 100

If volume of stock solution required = V ml

« 292, 1000_, 1. 0.4
365 80

= V=8ml

The substituentR; and R, for nine peptides are listed in the table givenotelHow many of these
peptides are positively charged at pH = 7.0?

©
H3N—(|3H—CO— NH—CH— CO— NH— CH— CG— NH— ICH—COO

H R, R, H
Peptide R R,
| H H
T H CHa
I CH,COOH H
Y, CH,CONH, (CHy).NH,
Y, CH,CONH," CH,CONH,
Vi (CH2)4NH, (CHp)4NH,
Vi CH,COOH CHCONH,
VIl CH,OH (CH,).NH,
IX (CH,).NH," CHs

(4)

Peptides with isoelectric point (pl) > 7, would €@s cation in neutral solution (pH = 7).

IV, VI, VIl and IX

An organic compound undergoes first-order dgmsition. The time taken for its decomposition 8 and

1/10 of its initial concentration arggtand t,1o respectively. What is the value

0.3)
9)
_2.303log8_ 2.308 3log
18 — k - k

2.303 2.30¢
Lo = K log10= K

t1/10

&

When the following aldohexose exists

pyranose form is

(2.30& 3Iogﬂ
[M}X1O:+><1O: 9

CHOH
CHOH
CHOH
CH,OH

t
us] x107? (take loge2 =

1/10]

in @sconfiguration, the total number of stereocisomersits
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Sol.

40.

Sol.

8
1CHO _» Fixed in D-configuratic
2
H H H H
_3
H ) OH A AV
o 0 OH
H——OH
6
H,C—OH OH H

Hence total number of stereoisomers in pyranosa fof D-configuration = 2= 8

The periodic table consists of 18 groups. Anoige of copper, on bombardment with protons, uyoles a
nuclear reaction yielding elemeKtas shown below. To which group, elem&nbelongs in the periodic
table?

SCu+iH - eyn+a+ 2 H+ X

(8)

Scu+ H' - 6,n'+ jHe+ 2 H+ 4 X

Mass number: 63 +1 =46 +4 + 1x 2 + A
A=64-12=52

Atomic number; 29 +1=80+2+2x1+Z
Z=30-4=26

2X = ZFe

Hence X is in group ‘8’ in the periodic table.
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PAPER-1 [Code - 8]
IITJEE 2012

PART - lll: MATHEMATICS

SECTION I : Single Correct Answer Type

This section containg0 multiple choice questionsEach question has four choices (A), (B), (C) &) out of
whichONLY ONE is correct.

2
41, If lim (Lm—ax—bjz4,then
X = 00 X+1
(A)a=1b=4 (B)a=1,b=-4
(C)a=2,b=-3 (D)a=2,b=
Sol.  (B)
2
Given lim [Lm—ax—bj=4
X 00 X+1
2 —ax? - ax—bx- 1-a)x* +(1-a-b)x+(1-b
L g Xxrlmadcaxctxeb g (17)x H(1masb)x(17b)
X - 00 (X+1) X - 00 (X+1)

=l1-a=0and*a-b=4=b=-4,a=1.

42. Let P = [¢] be a 3 x 3 matrix and let Q =jJpwhere k = 2*1g; for 1<, j < 3. If the determinant of P is 2,
then the determinant of the matrix Q is

(A) 210 (B) 211
(C) 2° (D) 2*
Sal. (D)
Pay; 2Za, 2y & a, a;
Q| = 8y ey ay = Q= PR 2y Dy By
2%ay, 2°a;, 2%a, 2%ay, 2%a;, 2%a,
&1 & &
Q=" |8, a, a,
831 83 A4z
= |Q| = 2%P|
QI = 2%
43. The locus of the mid—point of the chord of emntof tangents drawn from points lying on theigtraline
4x — 5y = 20 to the circle’x Y* = 9 is
(A) 20(x? +y?)-36¢+ 45/ = (B) 20(x® + y?)+ 36x— 45/= C
(C) 36(x° +y?)— 20k + 45/ = C (D) 36(x% +y?)+ 20x— 45/ = C
Sal. (A)
Equation of the chord bisected at P (h, k)
hx + ky = § + I ..(0)

Let any point on line b%a, ga —4)

Equation of the chord of contact is
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= ax+(ga —4jy: 9 ...(i)
Comparing (i) and (ii) X +y°=9

o] x
I
INIES
I
|_\

_ _20h O X
h(4h-5k) _h? +k?

Now, =
20h 9 4

20 (I + 1) = 9 (4h- 5Kk) (a, T a-4)

20 (¢ + y?) — 36x + 45y = 0. /

The total number of ways in which 5 balls dfatent colours can be distributed among 3 persmnthat
each person gets at least one ball is

Sol.

45.

Sol.

(A) 75
(C) 210

(B) 150
(D) 243

(B)

Number of ways
=3-3c.22+3C,1°
=243-96 + 3 =150.

The integral Léxdx equals (for some arbitrary constant K)

(secx + tarx ?fZ

1 1 1 1 1 1
(A) —m[ﬁ——7(secx+ tarx 3] +K  (B) m[ﬁ_—7(secx"‘ tarx 3} +K
1 1 1 1 1 1
(©) —m[ﬁ+—7(secx+ tanx 3] +K (D) m[ﬁ+—7(390(+ tarx 3] +K
(©)
seé x

(secx+ tarx {2
Letsecx+tanx =t
= sec x—tan x = 1/t
Now (sec x tan x + séx) dx = dt
sec X (sec x + tan x) dx = dt

_dt 1( 1)_
sec xdx=—, =|t+=| =sec x
t 2 t
1
2 7t
P
_Zj(t +t72)dt

1 t—%+1 t—1%+1
=+
2 9, By
2 2
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1 t_% t’%
2| 711

2 2
= - 1'[_72 _it_l}/Z

7 11

T 1 14%
2
= —li i+t_ :——1M/2{—1+—1(secx+ tan()z}+k
Ll 7 (secx+ tarx) 1 7

46. The point P is the intersection of the stralgte joining the points Q(2, 3, 5) and R(1, —1wibh the plane
5x —4y — z = 1. If S is the foot of the perpenthcidrawn from the point T(2, 1, 4) to QR, then taegth
of the line segment PS is

1
A) —— B) V2
(A) NG (B)
(©)2 (D) 242
Sol.  (A) T(2,1,4)
D. R. of QR isl,4,1 Q(Z, 3, 5)
Coordinate of (ﬂ—lgj S
33 3
D.R.of PTis 2, 2, -1 9
Angle between QR and PT is 45° P 4113
And PT=1 3’3 3
1
=PS=TS=—
V2
R(1, -1, 4)
X2 cosE‘ , Xz 0
47. Letf(x)= X then f is
, xao ,
0, x=0

(A) differentiable both at x =0 and at x = 2

(B) differentiable at x = 0 but not differentialdéx = 2
(C) not differentiable at x = 0 but differentiatdex = 2
(D) differentiable neither at x = 0 nor at x = 2

Sol.  (B)

= lim hcos(Ej =0
h-0 h
so, f(x) is differentiable at x = 0
f,(2+)= im f(2+h)-f(2)
h-0 h

T
cos—|—-0

2
(2+n)jcos,

= lim
h-0 h
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48.

Sol.

49.

(2+h)? cos(z:[hj

= lim

h-0 h
2
i'(2)= "mmsm(ﬂ_i)
h-0 h 2 2+h
. (2+h? . [ nh
= lim sin
h-0 h 2(2+h)

. (2+h? . mh moo_

lim in X =T

h-o Th 2(2+h) 2(2+h)
2(2+h)

m f(2-h)-1(2)
-0 -h

T
co
| {25
= lim

h-0 -h

Again, f'(z‘) =

(2-h)’

= lim
h-0 -h

(2—h)zsin[n—n}

= lim 2 2-h
h-0 h

= lim (2-h)* Bin{ —h }
h-0 h 2(2-h)

= —lim (Z_h)zBin Ll x— L= T
h.o Th 2(2-h)" 2(2-h)
2(2-h)

Let z be a complex number such that the imagipart of z is nonzero and a 2 z + 1 is real. Then a
cannot take the value

1

(A) -1 (B) 3
1 3

©) 3 (D) 2

(D)

Given equation isz+ z+ 1-a =0

Clearly this equation do not have real roots if
D<O

=1-4(1-a)<0

=4a<3

3
a<=.
4

Z oy

The ellipseE; :%+7 =1 is inscribed in a rectangle R whose sides arellphta the coordinate axes.
Another ellipse E passing through the point (0, 4) circumscribesrd@angle R. The eccentricity of the
ellipse B is

J2 J3
(A) - (B) >
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1 3
C) = D) —
© > (D) 7
Sol. ©) y
Equation of ellipseis (y +2) (¢ 2) +A(x+3) (x—3) =0
It passes through (0, 43 A = 131 0,4)
2 2 (-3,2 ¥=2 _
. : XSy N =3
Equation of ellipse |sl—2+1—6 = X=-= \ «
1 )
e==. (-3,-2) y=-2'3, -2
2
Alternate
X2y
Let the ellipse be—2+b—2 =1 as it is passing through (0, 4) and (3, 2).
a
So, =16 and > +2 =1
a’ 16
=>da=12
So,12 =16 (+ )
= e=1/2.
50. The function f: [0, 3] [1, 29], defined by f(x) = 2% 15X + 36x + 1, is
(A) one—one and onto (B) onto but not one—one
(C) one—one but not onto (D) neither one—one mto 0
Sol. (B)

f(x) =2 - 15¢ + 36x + 1
f'(x) = 6x* — 30x + 36

=6 (¥ -5x +6)

=6 (x—2) (x-3)

f (x) is increasing in [0, 2] and decreasing in32
f (X) is many one

f(0)=1

f(2)=29

f(3)=28

Range is [1, 29]

Hence, f (X) is many-one-onto

SECTION II : Multiple Correct Answer(s) Type

This section contain§ multiple choice questions Each question has four choices (A), (B), (C) &) out of
which ONE or MORE are correct.

2 2
51. Tangents are drawn to the hyperbéJga—yT =1, parallel to the straight line 2xy = 1. The points of
contact of the tangents on the hyperbola are
9 1 9 1
A | —, — B)| ———, ~——
@ (55 7) ® (25 7)
(©) (3v3, -2/2) () (-3v3, 2/2)

Sol. (A, B)
Slope of tangent = 2
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52.

Sol.

53.

The tangents are y = 2xv9x4-4
e, 2x-y=+ 4/2

-~ XY X e Y
2J2 4/2 22 42
Comparing it with% —% =1

=1 and -

We get point of contact {si ij and( 9 1)

22’ V2 22 V2
Alternate:
. . (secB tan@
Equation of tangent at B)(is 3 X = > y=1
= Slope :Zice =2
3tan0

= sinB = 1

3

= points are[i ij and(—i —ij
22" 2 22" J2)
Let®, ¢ O [0, 2r] be such tha2coshB( I sinp) = siﬁe[ ta%ﬁ ceeéej cgs- , tan(21-6)> C and

-1<sinB< —?. Then¢ cannot satisfy

T T 41
(A) 0<¢<E (B)E<¢<?
© o< © T<p<an

(A, C,D)

P2
2 cosB (1 - sing) = zs,meecoscl)— 1= 2si® co$ -

2cosB—2cobBsing =2sinBcosp — 1
2cosBb+1=2sin@+¢)

tan(21-6)> 0= tan6 <0 and-1<sinB < —?

= 6D(3—n E[)

2' 3
1 .
§<S|n(9+¢)<1

= 2n+g<9+¢ <5%[+2T[

2.'-H'g_emax <$p< 2.’-H'%r[_emin
T 41

—<p<—.

2 ¢ 3

If y(x) satisfies the differential equatioh-yytanx = 2x secx and y(0) = 0, then
i ™ ) _ T

A —|=—= B) y|—

()y[4) 82 ()y(4j

18
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) _ T (T _4m . 2m?
©3)"% O35 2n
Sol. (A D)
ﬂ—ytanx= X sex
dx
dy . _
cosx&+( sinK)y = X

%(ycosx) = X

y (x) cos x = X + ¢, where ¢ = 0 since y (0) = 0

_T (nj_ ™ T (T[J_ZT[Z
whenx=—,y|—|=—=,whenx==, y| — |=—

47\ 4) 82 3' 73 9
Whenx:n, y'(E) = i+l

4 4) 8/2 2
Whenx:E, y'(Ej= E+£[

3 3) 3/3 3

54. A ship is fitted with three engines, B, and E. The engines function independently of each othién
respective probabilities%,% and % For the ship to be operational at least two sfédhgines must

function. Let X denote the event that the shipperational and let X X, and X denote respectively the
events that the engines, EE, and E are functioning. Which of the following is(arejér ?

(A) P[Xf x]:%3

(B) P [Exactly two engines of the ship are funeiig | X] =§
(C) P[x|x2]=i (D) P[x|x1]=l
16 16

Sol.  (B,D)
PO =5, POXG) =5, POX)) =

P(X) = P(X; n X, n XS)+P(X;n XS0 X)+P(XS n X ,n X )+P(X n X n X g::ll

1
c el
@ PXC/x) = PXNXT) 32 1
P(X) 1 8
4
7
(B) P [exactly two engines of the ship are fungitig | X] = 3—12 =g
4
5
X 32 _5
QP — | =2&(==
SLEIRE S
4
A
3
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55. Let S be the area of the region enclosed bg‘f; y=0,x=0and x=1. Then
(A)SzE (B)Szl—}
e e
1 1 1 1 1
C)Ss =|1+—= D) Ss —+—=|1-—
@s< 3 7] ©55 G+ (55
Sol. (A, ES1 D) A(0, 1) P
S>= (As area of rectangle OCDS = 1/e) 2 1 1
e <l
V2 e

Sincee™ >e™* O x [ [0, 1]

t 1
— S>Ie‘xdx=(l——J 1
e

Area of rectangle OAPQ + Area of rectangle QBRS > S

s< 50+ %) S Q E
Since 1(1+$j <1l- %}

Hence, (C) is incorrect.

SECTION III : Integer Answer Type

This section contain§ questions The answer to each question is single digit iteganging from 0 to 9bfth
inclusive).

- - . P T - S L T I .
56. If a,b and¢ are unit vectors sa'usfym)gl—b‘ +‘b—c‘ +|c-a" =9, then|2a+ 50 + 5 is
Sl (3)
As, ‘3—5‘2+‘5—é‘2+|é—é|2=3(|<’§12+‘5‘2+|C|2)—‘é+5+6‘2

= 3x3-|a+b+d =9
:‘a+5+<‘:‘:0 = a+b+c=0
= b+c=-a

= |oa+5(b+c)=|-2=4a= 2

57. Letf: IR~ IR be defined as f(x) +x| +‘x2 —q . The total number of points at which f attaindieita local

maximum or a local minimum is

Sol. (5)
2x—1 , x<—1
—-(2x+1) , -1<x<0
T 1-2x , O<x<1
2x+1 x>1
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So, f(x) changes sign at points
x =-1, —1, 0,1,1
2 2

so, total number of points of local maximum or iminm is 5.

58. Let S be the focus of the parabdla8x and let PQ be the common chord of the cixéle y* — 2x — 4y =
0 and the given parabola. The area of the triaR@I& is

Sal. 4
The parabola is x = 2ty = 4t
Solving it with the circle we get :
4t + 16 -4 -16t=0
=>t'+3f-4t=0=1t=0,1
so, the points P and Q are (0, 0) and (2, 4) warehalso diametrically opposite points on theleirche
focus is S= (2, 0).

The area oAPQS :%xe 4= 4.
59. Let p(x) be a real polynomial of least degrééchv has a local maximum at x = 1 and a local minimat x
= 3. If p(1) =6 and p(3) = 2, ther(P) is
Sol. 9
Let p(x) = k(x—1) (x-3)
3
= p(x) = k(%—ZX2 +3xj+c
4
Now, p(1) = 6= §k+c= 6

also, p(3)=2=>c=2
so, k=3, s0,'f0) =3k = 9.

60. The value o6+ logs), 335\/4— ;_2\/ 4~ 3}_2 [ 4~ 3/1_2[I]]]] is

Sol. (4)
1 1 1
Let ,[4- 4- 4- (=
\/ &/E\/ a2\ a2 )
1 2
S0, 4-—=y= >0
N (y>0)
2, 1 8
> VYV +—y-4=0=> y=——
Y Y7
so, the required value B+ Iog3,2(ixiJ
32 3/2
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