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HHT-JEE 2004 SCREENING SOLUTIONS

Memory Based (Version 4)

Correct answers are marked with *. Expected cut-off for screening: 100 marks
out of 252 marksi.e. around 40%.

PHY SICS
Break-up of questions:
Mechanics | Sound Heat Electromagnetism | Optics | Modern Physics
8 (29%) 2(7%) | 4(14%) 7 (25%) 4 (14%) 3 (11%)

Remarks. Mechanics + Electromagnetism constitute mor e than 50% as expected.

1. White light is incident on the interface of
glass and air as shown in the figure. If
green light is just totally internally
reflected then the emerging ray in air Air

contains Green

*(a) yellow, orange, red Glass

(b) violet, indigo, blue White

(c) dll colours

(d) al colours except green

C' = sin ‘1(1]
K-/ and in the sequence VIBGY OR, C increases.

The angle of incidence = critical angle for green colour.

2. Liquid oxygen at 50 K is heated to 300 K at constant pressure of 1 atm. The rate
of heating is constant. Which of the following graphs represents the variation of
temperature with time?

http://www.123iitjiee.com OR http://www.indianetgroup.com




INDIANET @IIT-JEE, Where technology meets education!

Liquid oxygen when heated from 50 K to 300 K will change its phase. During
phase change the temperature does not change. After that (i.e. in gaseous phase)

the temperature increases linearly if rate of heating is constant.

O (©

A ray of light is incident on
an equilateral glass prism
placed on a horizonta table.
For minimum  deviation
which of the following is
true?

() PQ ishorizontal
*(b) QRis horizonta
(c) RSis horizonta

(d) Either PQ or
horizonta

RS is

When the prism isin the position of minimum deviation, i = e or the ray inside the

prism is parallé to the base of the prism.
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Anideal gas expands isothermally from avolume V; to V, and then compressed to
original volume V; adiabaticaly. Initial pressure is P; and final pressure is Ps.
The total work doneisW. Then

(a) P;>P;,W>0 (b) P;< P, W<O
*(C) P;>P;, W<O (d) P;=P;,W=0
The two processes are shown in the o4
adjoining PV - diagram. P
L3 =
AN
ooL__L 0
[
.
Z n v

A block P of mass m is placed on a
frictionless horizontal surface. Another k
block Q of same mass is kept on P and ——/\/\/\/\,—— m [ L
connected to the wall with the help of a
spring of spring constant k as shown in M
the figure. | is the coefficient of friction
between P and Q. The blocks move
together performing SHM of amplitude
A. The maximum value of the friction
forcebetween Pand Q is

A

(a) kA *(b) 2

(c) zero (d) K78

For block P, friction provides the restoring force.

i
2
0 Jmax =0 A \ith o = m+m
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After 280 days, the activity of a radioactive sample is 6000 dps. The activity
reduces to 3000 dps after another 140 days. The initia activity of the sample in
dpsis

(a) 6000 (b) 9000

(c) 3000 *(d) 24000

The half-life of the substance is 140 days. In 420 days, there will be three half-
lives.

The energy of a photon is equal to the kinetic energy of a proton. The energy of
the photon is E. Let A, be the de-Broglie wavelength of the proton and A, be the
wavelength of the photon. Theratio A1/A; is proportional to

(a) E° *(b) EY?

(©E* (d) E?
B = ;g_,;

)\l = *\.I'I 2mk and 2 2

A closed organ pipe of length L and an open organ pipe contain gases of densities
p1 and p, respectively. The compressibility of gases is equal in both the pipes.
Both the pipes are vibrating in their first overtone with same frequency. The
length of the open organ pipeis

L AL

@ 3 (b) 3
AL AL Jpa
* (0) 3 Vps (d) ERN e’}

3v, 2w, Yo _ jp_T
Usetheequations 42 2/ and Yo VP2 and proceed.

Intherelation
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0= a U ZD
D‘— ]
B 0 k6 O

Pispressure, Z isdistance, ky is Boltzmann constant and 6 is the temperature.
The dimensional formulaof 3 will be
*(a) [MLT] (b) [ML*TT]
(©) [MLT] (d) [ML°T]
10. A particle is placed at the origin and a force F = kx is acting on it (where k is a

positive constant). If U(0) = 0, the graph of U(x) versus x will be (where U is the
potential energy function)

*(a) (b)

© d)

B
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Consider the charge configuration and a o o

spherical Gaussian surface as shown in  Gaussian - :

the figure. When calculating the flux of ~ Surface /

the electric field over the spherical ' °q

surface, the electric field will be due to |

(@ q (b) only the +ve charges e g
*(c) all the charges (d) +g; and -q1

In Gauss' law, the electric field is due to all the charges present whether inside or
outside the Gaussian surface.

Remarks: Thisquestion was discussed in the class.

The variation of induced emf (g) with _— V\
time (t) in a coil if ashort bar magnetis [_] mo
moved along its axis with a constant

velocity is best represented as
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As the magnet moves towards the coil, the magnetic flux increases (nonlinearly).
Also there is a change in polarity of induced emf when the magnet passes on to
the other side of the coil.

()

Six equal resistances are p Q
connected between points P, Q

and R as shown in the figure.

Then the net resistance will be

maximum between

*(@ Pand Q
(b)) Qand R
(c)PandR R

(d) any two points

When resistances are connected in parallel, the equivalent is less than the
minimum resistance.
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Six charges, three positive and three negative of
equal magnitude are to be placed at the vertices
of a regular hexagon such that the electric field
at O is double the electric field when only one R
positive charge of same magnitude is placed at
R. Which of the following arrangements of

P Q

charges is possible for P, Q, R, S T and U T S
respectively?

(a) +1 ) +1 B + (b) +) ™ +) ) +1 -

)+ + -+ - - @ -, +, + -+ -

If the charges are arranged according to the option (d), the electric fields due to P
and Sand dueto Q and T add to zero, while due to U and R will be added up.

A source of sound of frequency 600 Hz is placed inside water. The speed of sound
in water is 1500 m/s and in air it is 300m/s. The frequency of sound recorded by
an observer who isstanding in air is

(8) 200 Hz (b) 3000 Hz

(c) 120 Hz *(d) 600 Hz

The frequency, a characteristic of source, isindependent of the medium.

A point object is placed at the center of a glass sphere of radius 6 cm and
refractive index 1.5. The distance of the virtual image from the surface of the
sphereis

(@ 2cm (b) 4 cm

*(c)6em (d) 12 cm

The rays from the object fall normally on the surface of the sphere and emerge
undeviated.

In a Young's double dlit experiment bi-chromatic light of wavelengths 400 nm
and 560 nm are used. The distance between the dits is 0.1 mm and the distance
between the plane of the dits and the screen is 1 m. The minimum distance
between two successive regions of complete darknessis

(& 4 mm (b) 5.6 mm

(b) 14 mm *(d) 28 mm
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Let nth minima of 400 nm coincides with m'th minima of 560 nm then

]
(S

O
-
3

|
—1
Lh| =l
1
—
o
1
—_
Lh

i.e. 4th minima of 400 nm coincides with 3rd minima of 560 nm.

Thelocation of thisminimais= 2x0.1 4 14 mm

Next , 11th minima of 400 nm will coincide with 8th minima of 560 nm

21(1000)[400 x107)
Location of thisminimais = 201 42 mm

[0 Required distance = 28 mm

A particle starts from rest. Its
acceleration (o) versustime (t) isas
shown in the figure. The maximum 10 m/s®
speed of the particle will be

(a 110 m/s *(b) 55 m/s

(c) 550 m/s (d) 660 m/s 11 (s

The area under the acceleration time graph gives change in velocity.

Two identical conducting rods are first connected independently to two vessels,
one containing water at 100°C and the other containing ice at 0°C. In the second
case, the rods are joined end to end and connected to the same vessels. Let g; and
02 o/s be the rate of melting of ice in the two cases respectively. Theratio qi/qz is

! 2
@ 2 (b) 1
4 !
*(c) 1 (d) 4
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The rate of the melting of the ice will be inversely proportional to the equivalent

thermal resistance between the two vessels.

o | S

In the first case, equivalent thermal resistance is
2R. (where Risthe thermal resistance of the rod).

Three discs A, B, and C having radii 2 m, 4 m and 6 m respectively are coated
with carbon black on their outer surfaces. The wavelengths corresponding to
maximum intensity are 300 nm, 400 nm and 500 nm respectively. The power

radiated by them are Qa, Qg and Q¢ respectively.
() Qa ismaximum *(b) Qg ismaximum

(€) Qc ismaximum (d)Qa=Qe=Qc

2
r

- A il

QU AT* and *wl'=constant 0 QO Woma!

o

The figure shows the variation of
photocurrent with anode potential Photo current
for a photo-sensitive surface for
three different radiations. Let I, Iy
and | be the intensities and f,, f, and

and in the second case it is

C

f. be the frequencies for the curves ﬁ
a, b and c respectively.

*@fa=foandla# 1y

(b) fa=fcand 1o =1

(ofa=frandla=1lp

(d)fp=fcandlp =1
The stopping potential for curvesa and b is same.
0 fa=fp

Also saturation current is proportional to intensity.

Anodep ntenﬁ:ﬂ
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l la<lp

A disc is rolling (without slipping) clockwise on a fx’"’d__“““-x.\

horizontal surface. C isits center and Q and P are / PR

two points equidistant from C. Let Vp, Vo and V¢ be ( o, e

the magnitude of velocities of points P, Q and C T

respectively, then “‘\\' S

~

*(a) VQ>Vc>Vp

(b) VQ <Vc<Vp

1
(C) VQ =Vp, Vc= 2 Vp

(d) Vo< Ve > Ve

For rolling without slipping

=
k‘E
—

_,--""-//
it Ej“ &
and distance OP < OC < 0OQ
An electron moving with a speed y
u aong the positive x-axis at A

y = 0 enters a region of uniform ® B

magnetic fiedld £ ="5-% which
exists to the right of y-axis. The
electron exits from theregion after ¢
some time with the speed v at
ordinatey, then
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@v>uy<0
(b)v=u,y>0

(©v>uy>0

*(dyv=u,y<O0

The magnetic field will not do any work. Also, the force on the electron acts in
such away that it describes a circular path in clockwise direction.

A wire has amass 0.3 £ 0.003 g, radius 0.5 £ 0.005 mm and length 6 = 0.06 cm.
The maximum percentage error in the measurement of its density is

(@1 (b) 2
(c)3 *(d) 4
|:| _ M
Since il
(%EJmno=E§f+z§f+§£]xmo
8] m r L =4

A small block slides without friction down an inclined plane starting from rest.
Ry

bl

Let S, bethedistancetravelled fromtimet=n-1tot=n. Then SpH is

2n—1 2n+1
@ == (b) 2n—1

2n—1 2n
*(c) 2un+1 (d) 2z+1

&:u+%dk—ﬂ
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A child is standing with folded hands at the center of a platform rotating about its
central axis. The kinetic energy of the system is K. The child now stretches his
arms so that the moment of inertia of the system doubles. The kinetic energy of
the system now is

£
(@) 2K *(b) 2
£
4

(©) (d) 4%

From COAM, the angular velocity of the system will become half.

1. 2
— fm
Asrotational kinetic energy = 2 , the kinetic energy will become half.

In an RC circuit while charging, the 1n 7]
graph of In/ versus time is as

shown by the dotted line in the
adjoining diagram where | is the x
current. When the value of the i

-

resistance is doubled, which of the e
solid curves best represents the
variation of In | versus time?

@P *(b) Q
©R (d)S

My Iy R g

L
=+

;o B ire
Pt for acharging RC circuit.

hi=-ttmZ

U RC It

When R is doubled, slope of the curve increases. Also, at t = 0 the current will be
less for aincreased value of resistance.
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28.  For the post office box arrangement T S (—©)
to determine the value of unknown y
resistance, the unknown resistance
should be connected between TN T T

K‘\ I
(8 BandC (M CadD A L

*(c) Aand D @ Biandc,  Biev TG

> BC, CD and BA are the known resistances. The unknown resistance is to be
connected between A and D.
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CHEMISTRY

Break-up of questions:

Physical Inorganic | Organic

13 (47%) |6(21%) | 9(32%)

Remarks: Physical + Organic constitute around 80% as expected.

1. The pair of the compounds in which both the metals are in the highest possible
oxidation stateis

(@) [Fe(CN)g]”", [Co(CN)e]™ *(b) CrO,Clp, MnO;

(c) TiOs, MnO, (d) [Co(CN)g]*,MnO;

+i +7
»  CrO,ClL L MnO;

2. The acid having O - O bond is

(@ H2S:03 (b) HS,06
*(€) H2S0¢ (d) HyS40p
>

I
H—D—ﬁ—D—D—ﬁ—D—H

{Marshall’s Acid)

Remarks: This question was given in classroom test seriesfor screening.
3. (NH4)2Cr20; on heating liberates a gas. The same gas will be obtained by
* (@) heating NH4NO; (b) heating NH4NOs

(c) treating H,O, with NaNO, (d) treating MgsN,with H,O
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(N H4)zcr207 e N, + Cro0O3 + 4H,0

NH;NO, —2— N, + 2H,0

Pb and Sn are extracted from their chief ore by
(@) Carbon reduction and self reduction *(b) Self reduction and carbon reduction

(c) Electrolysis and self reduction (d) Self reduction and electrolysis
PbS + 2PbO —— 3Pb + SO,

SO0, + C — Sn+ CO,
(Anthracite)
Benzamide on reaction with POCI3 gives
(@ Aniline (b) Chlorobenzene

(c) Benzyl amine *(d) Benzonitrile

'lfl,‘l
e - NHQ e )
O ™ (O s
- n 7 (dehydration)

The major product obtained when Br,/Feis treated with
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HN—< HN—<
i i | i
HsC. A~ o L CHs HsC, . o CHs
R e Tt e T e
O E_O_j LQ} EOJJ
“‘m.l_.f e e "M..l_.-"
*(a) Er (b) Er
e e
o Pt TTHT o
_"i_‘l‘l L rl_LI L
. 1— A e H. L . TH.
+i3 V\]j,f ﬁI, H-“'J’;/ iy +i3 \—'\_T, ~. h{, - "‘I/ iy
© B e e () e TN By
> The phenyl ring having H-N< group is activated while another one is deactivated
O
[l
dueto =%, s electrophilic aromatic bromination will occur at para position
with respect to H — N< group in activated ring.
7. The species having tetrahedral shapeis
(@ [PdCl)* (b) [Ni(CN)J*
(c) [Pd(CN)a]* *(d) [NiClg*
>

i1

}Li
Cl‘//c/l \\‘(31

sp3, Tetrahedral

Total number of lone pair of electronsin XeOF, is

@ 0 *(b) 1
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(©) 2 (d) 3

O

-
H

b
a8

P
= A

[a)}

—————
F 1—|

k.
¥

™,
g

Therefore, total number of lone pair of electron on central atom xenon =1

The correct order of reactivity of PhMgBr with

Q0 O o
Ph—-C—Ph CH3—i!Z|‘—H CH3—JZ|‘—CH3
4y (IT) (1)
is
@ (1)>@1)> () () (1) > (1) > (1)
*(©) (I > >() (d) ()>@my>@r

In nucleophilic addition reaction, the carbonyl compound will respond in
preference, which is sterically more exposed and electronically have intact
positive charge over carbonyl carbon. So reactivity order towards reaction with
PhMgBris (1) > (111) > (I).

In the given conformation C; is rotated about C, — C3 bond anticlockwise by an
angle of 120° then the conformation obtained is
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H. ot .H
el \e&g
A
AR A
o " H
H i
CH,
C1
(a) Fully eclipsed conformation (b) Partialy eclipsed conformation
*(c) Gauche conformation (d) Staggered conformation
Ct
CH.
H.
Be T H,C % AL
o P i C+®/C3 - -
H 7 ;
cclH,; HLH
(G auche conform atio)
11.  The spin magnetic moment of cobalt in the compound HY[Co(SCN),4] is
(@ 3 (b) 3
“(c) V15 (d) 24

In this complex Co?* ion have 3 unpaired electrons so spin only magnetic moment

>
will be ¥33+2) o /15 BM.

A sodium salt on treatment with MgCl, gives white precipitate only on heating.

12.
The anion of the sodium saltis
(b) C'Dg_

*(a) HZOZ
(@) SO

(© B

> MgCl; + 2NaHCO3; ——* Mg(HCO3),(ag) + 2NaCl
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Mg(HCO3),(ag) ——* MgCO;sl + H,0 + CO,

(white ppt.)

13.  Theproduct of oxidation of I"with ™20 in alkaline mediumis
*(@) 1 (b) 12
() 107 (d) 1%

> MnOiy -1 goH — MnOF 4107 4310

14. The emf of the cdll
Zn|zn* (0.01 M) || Fe** (0.001 M) | Fe

at 298 K is0.2905 then the value of equilibrium constant for the cell reactionis

032 032

(a) E_.EIJ:IEE'S * (b) 1[:][!]]25'5
026 032

(c) 100025 (d) 100051

>  Cel reaction: Zn + Fe® — Zn*" + Fe

0.05911 107

o
E=E°— 2 glm-3

0.0551 0.3

E° =0.2905 + 2

0.05%1
032= 2

log K,y

032
— 00295
Keg = 10
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The pair of compounds in which both the compounds give positive test with
Tollen'sreagent is

() Glucose and Sucrose (b) Fructose and Sucrose

(c) Acetophenone and Hexanal *(d) Glucose and Fructose

Tollen’'s reagent oxidizes the compound having aldehyde group like glucose and
al so oxidizes a-hydroxyketones having -COCH,OH group asin fructose.

According to molecular orbital theory which of the following statement about the

magnetic character and bond order is correct regarding O3,

(&) Paramagnetic and Bond order < O, *(b) Paramagnetic and Bond order >

O,
(c) Diamagnetic and Bond order < O, (d) Diamagnetic and Bond order >
O,
Gzpz,{ﬂpi= {n*zp; 10—6_2
O 01, 0*12, 028, 0* 2, n2p;. [T*2P.. Bondorder= 2
(two unpaired electrons in antibonding molecular orbital)
opl *2p:
czpi,{ﬂ: o {ﬂ by 10-5_,.
03 01 0* 18, 028, 0* 22, T2pz. \TF2Ps . Bondorder= 2 '

(one unpaired electron in antibonding molecular orbital)

A weak acid HX has the dissociation constant 1 x 10 M. It forms a salt NaX on
reaction with alkali. The degree of hydrolysisof 0.1 M solution of NaX is

(@) 0.0001% *(b) 0.01%
() 0.1% (d) 0.15%
X~ + H0 = HX + OH"

o™
K,= 107°
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N

h= Y107 =01 =10
Percentage hydrolysis = 0.01%

The product of acid catalyzed hydration of 2—phenyl propeneis

(@ 3—phenyl-2—propanal (b) 1-phenyl—2—propanol
*(c) 2—-phenyl-2—propanol (d) 2—phenyl-1-propanol
Ph Ph

CH; - C =CH, —20° CH3—(|3—CH3
OH

A 0.004 M solution of NaSQ, is isotonic with a 0.010 M solution of glucose at
same temperature. The apparent degree of dissociation of NaSO, is

(@ 25% (b) 50%

*(c) 75% (d) 85%

NaSO, = 2Na' + 505

(0.004—x) 2X X

Since both the solutions are isotonic
0.004 + 2x=0.01

0 x=3x107°

3x107
[0 Percentagedissociation= 0.004 x100=75
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Adsorption of gases on solid surface is generally exothermic because
() Enthalpy is positive *(b) Entropy decreases

(c) Entropy increases (d) Freeenergy increases

When a gas is adsorbed on the surface the freedom of movement of its molecules
becomes restricted. This decreases the randomness and hence the entropy of the
gas decreases i.e., AS becomes negative.

On monochlorination of 2—methyl butane, the total number of chiral compounds
is

@ 2 *(b) 4

(c) 6 (d) 8

The possible monochlorinated products of 2—-methyl butane are

AN AT N e

|
|
Thereisno chiral (+) and (-) forms Thereisno chira

carbon (2 compounds) carbon (+) and ()
forms

(2 compounds)
Therefore, a total of four chiral compounds are obtained.

In the compound given below

=] &
HIT MH;
& \M 7
ZO0OH
(20

the correct order of the acidity of the positions (X), (Y) and (Z2) is
@ (2)>(X)>(Y) *(b) (X)>(Y)>(2)

© X)>(@)>(Y) d (V)>(X)>(2)
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Position (X) is obviously most acidic. Position (Y) is comparatively more acidic
than that of (Z) due to the presence of electron withdrawing —COOH group in
close proximity.

The root mean square velocity of one mole of a monoatomic gas having molar
mass M is Uins. The relation between the average kinetic energy (E) of the gas
and Uynsis

iE 2E
(@) Ums= 2hd (0) Unms= 3hA
| g | ——

et
T

| I‘T

J

(d) Upms= ¥ 304

*(€) Ums= ¥ 1

3

The root mean square velocity of one mole of amonoatomic gasis
3ET
Urms = M
and average kinetic energy (E) is
[2E  [3RT
MY M
I2E
Ums= ¥ M

Two mole of an ideal gasis expanded isothermally and reversibly from 1 litre to
10 litre at 300 K. The enthalpy change (in kJ) for the processis

3
2

. Therelation between (E) and Uyns iS

(@ 11.4kJ (b) —11.4 kJ
*(c) OkJ (d) 4.8kJ
AH = nCAT

The process is isothermal therefore AT =0
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0 AH=0

The radius of which of the following orbit is same as that of the first Bohr’s orbit
of hydrogen atom?

(@ He' (n=2) (b) Li* (n=2)
(©) Li* (n=23) *(d) Be* (n=2)
ry = @.52%?_.&._

For hydrogen: n = 1 and Z = 1, Therefore fx = 0.5254

. o= 0.529x 2
For Be”: Z =4 and n = 2. Therefore,

= 05294
Which of the following used for the conversion of 2-hexyne into trans—2—hexane?
(a) H2/Pd/BaSO4 (b) Hy, PO,

(©) NaBH. *(d) Li—=NH3/CHsOH

The partial reduction of akynes by active metal in liquid ammonia takes place
through trans vinylic anion, which ultimately produces trans alkene.

The reaction, X —Product follows first order kinetics. In 40 minutes the
concentration of X changes from 0.1 M to 0.025 M. Then the rate of reaction
when concentration of X is0.01 M

(@ 1.73x10*M min™ (b) 347 x 10°M min™

*(c) 347 x 107*M min™ (d) 1.73x10°M min™*

From datait is evident that

40

— = 20 min
t1/2: 2
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e £
ERRL T

The rate of reaction when [X] is0.01 M = k[X] = 20 =347x10%M

mint

The enthalpy of vapourization of a liquid is 30 kJ mo

I and entropy of

vapourization is 75 Jmol™ K. The boiling point of theliquid at 1 atm is

(@ 250K

(©) 450K

s,
ds= T

*(b) 400 K

(d) 600K
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Break-up of questions:

MATHEMATICS

Algebra

Trigonometry

Co-ordinate Geometry

Calculus

Vector/3D

8 (28%)

3 (11%)

4 (14%)

10 (36%)

3 (11%)

The angle between the tangents drawn from the point (1, 4) to the parabola y? = 4x

is
(a) w2
(c) 74
mx+—
Any tangent to y* = 4xisy = "
1
A —
Since it passes through (1, 4), we have 4 = e

0 m—4m+1=0
O m+m=4,m.m=1
O |m1—mz|:2xf§

%
If B isthe required angle, then tang = 1+1 = +/3

frey

The radius of the circle, having centre at (2, 1), whose one of the chord is a

diameter of thecirclex® +y* —2x—6y + 6 =0

(@)1
*(c) 3

Remarks: Calculus + Algebra constitute around 60% as expected.

*(b) 103
(d) 16

0 0=1m3

(b) 2
(d) V3
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The centre C of the given circleis (1, 3) and
radius is 2. So AB, a diameter of the given
circle has its mid point as (1, 3). The radius
DA of therequired circle = 3.

T _1f Wi f -1 %
If s oot Lz +1jj=cositan ™ x| thenx =

!
*(@)- 2

(c)0

sn [cot™(x +1)) =sin [sin 1

1

1
S +2x+2J_ x4+ 2x+2

1

cos[tan - x) = cos[cos_l[
b

R

T
Letx=cos20, 0<20< 2.

J-

S+

1 1 1
Thus Mxd 2242 = A1+ 27 O X+2X+2=x*+10 xz_E

\/l—x _JI—EOSEB
Now 1+=x 14+cos 28

a

g

=]

1-x
1+ x

x4 =i4

dr=4 [sin®6d8=2 [(1-cos26)d0
1] i}
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2 [ a3 e
IfAz@ O{Bandl—*ri =122 thena =

U
(@3 (b) £ 2
) %5 (d) 0

125=|A° = AP0 |JA|=50 a®’-4=5

O a=%+3

If the area bounded by y = a and x = ay?, a> 0, is 1, thena =

1
(a) 1 “(b) 3
1 1
(c) 3 (d) - +3
1 »
The x coordinate of Ais « . ll&
A
According to the given condition \
laf [ O B
1= =~ —axt
[[fz-erpe N
1 2 T ."ﬂ_i 3 lfa
i
1
0 a=+3
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I, = (K2=3). "Con,if K O

— — |
(a) [=+3 3] (b) (<0, -2)
s 7oA
(c) (2, ) *(d) 2 2l
R . o
e L I, T | b
NPT TER el SRUPELTY SRR T
Wehave A b it LA i ij ,OSrSn—l
sz 3\ %
0 =\ T
+ +
K2=r—1+3,lc:r 1::1

The first term of an infinite geometric progressionisx and itssum is 5. Then

(@) 0<x<10 *(b) 0 < x< 10
(€)-10 < x<0 (d) x> 10

According to the given conditions

X
" 1-r, r being the common ratio

As Irl <1,
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|:| _iig_i =1
U 0<x<10
o sinE\:l cosd‘l:l
If © and ¢ are acute angles satisfying 2, 3,then0+ @O
foml {21y
(n = {m 2m)
(@ \3' 2] o) \2 3
i-”z 57 (am ﬂ;‘ﬁ
036 @\s
s H=— 0=—
O 6
Cosd)—l — <<=
=3 .
— <8+ -::E
Thus 2 3
[2+sm x]d—y:—cosx,y(ﬂ) .J*{E]
ifL Ty Jax =1,then 2/ =
!
(a) 1 (b) 2
! !
*(c) 3 (d) 4

The given differential equation is

)
COSX L W

=10
243 x y+1

0 (2 +sin x)+lnly+1)=lnc
N (y+1;|[2+5ﬁ1 x:l:c
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U 2x2=c U c=4.

Fa

Thus £+ s X
22—z x

y= .
O 24zn x

P 4

| AL 1

w2 =

oA ] -

0 Va4 3

11. If one root of the equation x* + px + g = 0 is the square of the other, then

»  Letaand a?betheroots, thena + a2 = —p, o® = g.
Now (o + a?)®=a®+ a® + 30® (a + o)
0 —p’=q+¢-3pq
0 P+ +e(1-32)=0

12. The locus of the middle point of the intercept of the tangents drawn from an
external point to the ellipse X* + 2y* = 2, between the coordinates axes, is

1 1
—to—==1 1 1
g * 2 b) —— +—— =1
(@ ()4)(2 2y
1 1
=1
1 1 ] ]
*©) =+ =1 d 2% ¥
(©) 2 "2y (d)
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> Let the point of contact be R = ( 2 cost,
sing).

B
Equation of tangent AB is
X / R
—coes@4+ yein B=1
- -

gt

Py

o

0 A= (m@ sec &, Cl), g= (D, I:OSEEE').

Let the middle point Q of AB be (h, k).

O 2 z
|:-:::5EI=L i
U fiaf 2 ,Sine = 2k
1 1 .
—+——==1
O 2h° 4k
. .1 1
Thusrequired locusis — +— =1.
2x° 4y

13. wis an imaginary cube root of unity. If (1 + &)™ = (1 + w")™, then least positive
integral value of mis

(@) 6 (b) 5
(c) 4 *(d) 3

>  The given equation reduces to [~ = [— mgT‘
O @ =10 m=3
14, [fE=i+i+k @b=1g4qd@xb=F-k thend =

-

‘(@) (o) =T+
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(c) 20F (d) %

PGk
Gok=axb=[1 1 1
1 ‘bﬂ "53

Now
O b3—b2:0, b]_—b3:1,b2—b1:—1

O bs=b,,bi=b,+1

(1

1 O bi+by+bs=1 0O 3b,+1=10 b,=0

=1}

Now
O b]_ =1, b3 =0
Thus b =

Theratio of the sides of atriangle ABCis1: {3 :2. TheratioA:B:Cis

(@)3:5:2 (b)1: 3 :2
(©3:2:1 d)1:2:3

According to the given condition
a=Ab= NE)\, c=2A\, forsomeA OR.

7Y R L ﬁ:} T

cos.d= = =" = 4=
Now 4.3 43 2
Iy Ly L Y S | bl
cos B = - === et
4% 4%* 2 O B=3
T
ThusC= 2

ThereforeA:B:C=1:2:3.
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,»4\

! Y
2 f -
If ]'xf(x)dxzz—;s,bo, then LE‘iJ =
0

2| wh

(c) 5 (d) 1

t? 5
t

) 2
Giventhat [ xf(X)dx=—
_([ (X) =
O 2t. A =2t

O f(t?) = t

f." I o
0 lﬁJ: 5, ast>0

Let /lx)=sin x+cosx, glx)=x"~1 Thusg(f(x) isinvertible for x O

-5 5
@l 2 b)L 2

The area bounded by the angle bisectors of the lines x* —y* + 2y = 1 and the line x
+y=3,is

*(@) 2 sg. units (b) 3 s9. units

(c) 4 sg.units (d) 6 sg. units
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»  Theangle bisectors of the lines given by y

¥ -y +2y=laex=0,y=1 5 %;:y=3
& &,

— M AKX 2
o
4

Therequired area=

—l
[0
S
[
Il
[
&
by
Il
L]
]
/.,
! et

19. If x>+ 2ax+ 10—3a>0for al x O R, then

*a)-5<a<2 (b) a<-5
(c)a>5 (d2<a<5b

> According to the given condition
4a°—4(10-3a) <0
0 a+3a-10<0
O (@a+5(@-2<o0
O S<ax<?2
20. LetJSlxl=x"+bx"+cx+d o<p?<c Thenf
(a) is bounded (b) has a local maxima
(c) has a local minima *(d) is strictly increasing
> Fllx) =32 +2bx +¢
Now its discriminant = 4(b? — 3c)
=4(b*-c)-8c<0,asb’<candc>0.

Thereforef'(x) >0foral x OR.

Hencef is strictly increasing.
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The value of A for which the system of equations2x—y—2z=2,x—-2y + z= -4,
X+Yy+Az=4hasno solutionis

(a)3 *(b) -3
(c) 2 (d) -2
2 -1 -2
The coefficient determinant =11 -2 1
1 1 A
=-3\-9

For no solution the necessary conditionis—3A —9=0
O A=-3

For A = =3, thereis no solution for the given system of equations.

fli ) {x‘“]n xx=0
xl=
Let 0, x:D.Rolle’stheoremisapplicabletofforxD[O, 1], ifa=
(a) -2 (b) -1
1
()0 *(d) 2

For Roll€e' s theorem to be applicableto f, for x (1 [0, 1], we should have

(i) f(1)=(0),
(i) fis continuous for x (1 [0, 1] and f is differentiable for x (I (0, 1)

From (i) f(1) = O, which istrue.

lim x* In
From (ii) 0 = f(0) = f(0 +) = »~0 e , Which is true only for positive values of
a. Thus (d) is correct.

Theline 2x + Af6 y = 2 is atangent to the curve X* — 2y* = 4. The point of contact
IS

“(a) (4, — 6 ) (b) (7,2 6 )
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(©) (2. 3) (@) (6, 1)
Solving the line and the curveweget x=4andy = — J6

Thus point of contact is (4, — A6 ).

Three distinct numbers are sdlected from first 100 natural numbers.

probability that all the three numbers are divisibleby 2 and 3is

4 4
(a) 25 (b) 35
4 4
Tc
A

(c)

*(d) 1155

The

The numbers should be divisible by 6. Thus the number of favourable ways is

16

oy 16x15%14 4

100 - -
Required probability is ~ —3 100x39x38 1155

If fisastrictly increasing function, then EQH = isequal to
(@) 0 (b) 1
*(c) -1 (d) 2
o F)= () (_ fmn]
=0 f(x)- 7(0)
po 28 ()= ()
e ol 7] (using L’ Hospitals'srule)
—1+1im zxfrr(xz)?l
= =0 fx) ,f'(0) # 0, asfis dtrictly increasing.
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— | by

intersect, then k =

Ba | v

(a) 9 *(b)
()0 (d) —1

| | P |
-1l yTi1 z-1

Any pointon 2 3 4 s

A+1,3\-1,4A+1),A0R

x—3 y—k
Any pointon 1

]

(M+3,2u+k ), L OR
The given linesintersect if and only if the system of equations (in A and )
2 +1=p+3 (1)
AN-1=2u+k 2
AIN+1=p 3

has a unique solution.

3
Solving (1) and (3), wegetA = 2, u=-5.
_q 3
From(2),weget < =-10+k O k= 2,
If In(x +y) = 2xy, then y'(0) =
*(a) 1 (b) -1
(c) 2 (d) 0

In(x +y) = 2xy.
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£ e . F )
LY Y SRR SN S
jiT— (AT ¥I= 8 X — T ¥V
A N ; R i
N L dx; L
P N N 2
e }f _ i LAY &3
oo 2
0 dr 2xt +2xy-1
},f(gjzﬂzl
0 -1 ,asax=0,y=1

28. A unit vector in the plane of the vectors £ +J+& 1 =.7+% and orthogona to

=5 e -
L R T
I A R g

is
& — Sk 35—k
(@) 61 *(b) 10
2157 of 4 ook
(c) 2% (d 3

> Letaunit vector in the plane of A+ j+kand?—J+k pe
g = cm(E?+j +£)+ B(f—}+ f&)
= (20+BF +{a-pli+ e+
As & isunit vector, we have
(2a+p)" +(c-pF +{a+pf =1
0 6o’ +4ap+3p° =1 1)
As & isorthogonal to 5 +27+6k , we get
520+ B+ 2(ce— B+ 6la+pl=0
O 182+96=0 o  p=_2q.
From (1), we get 6’ — 8o’ +12a° =1
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Note: The questions are based on students memory. INDIANET takes no
responsibility in case of any discrepancy.
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