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PHYSICS

SECTION 1 (Maximum Marks: 12)
This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer.
For each question, choose the option corresponding to the correct answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks ;0 Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.

The following are the p—V diagrams for cyclic processes for a gas. In which of these process heat is
released by the gas?

(A)l@ (B)ig (C)i& (D)ig

V—> p— V— p—
In a cyclic process, heat is absorbed by a gas when the work done by it is positive, i.e., when work is done
by the gas. Work is done by the gas if the closed curve in a p—V diagram is clockwise, with p on the y-axis
and V on the x-axis. If the axes for p and V are interchanged, work done is positive for an anticlockwise
curve.
Two satellites S, and S, revolve round a planet in coplanar circular orbits in the same sense. Their periods
of revolution are 1 h and 8 hrespectively. The radius of the orbit of S is 10 km. When S is closest to
S, the angular speed of S, as observed by an astronautin S, will be

(A) %rad h (B) %rad h (@ %rad h (D) 2?ﬁrad h

| 9

' _(T) _(8hY _ g4
; 7,| T|1n| "

N

or, E]—=4
or, R,=4R,=4x10 " km.
Now the time period of S, is 1 h. So,
27 R
.L=1h
Uy
2R 4 .
or, v, = 1h’=21|: x 10 *km h™
2nR
similarly, v.‘,:—%=nx 10*kmh™

lo,—v,l = x 10 *km h™.

_1|:><10"kmh_1

= =2 rad ™
3x10 " km 3
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A transverse sinusoidal wave is moving along a string in negative x direction with velocity 10~/3 m/s

aparticle P is observed to be moving up with velocity 10 m/s. A line drawn from the point P intersects
the x-axis at point Q. Calculate the angle subtended by line PQ with x-axis. Given that amplitude of the

wave is 4 mm, wavelength 2 is0.035 mm

Y
4 (>< 10 *m)

850 :X(xl() ’m)

1.5 3.5 5.5

T T T
(A) 3 (b) 3 ©) 7 (do

, :_v(d_yJ
! “dx
T

10=—(-103)tane =0=-

A train approaching a railway crossing at a speed of 120 km h™! sounds a short whistle at frequency 640 Hz
when it is 300 m away from the crossing. The speed of sound in air is 340 m/s. A person moving on a car
with speed 72 Km/h perpendicular to the track through the crossing at a distance of 400 m at the instant
when whistle is blown by the train. What will be the frequency heard by the person at that vary instant
(A)680Hz (B)648 Hz (C)712Hz (D)650Hz

. . 100 3
Component of velocity of the source towards listner u = 3 X 5° 20 m/s

4
and component of velocity of listner towards source u, = 20 . 16 m/s

y Vo, T, 340+16
V:#Xv:v:—
—u 340-20

sound s/

x640=T712Hz

[¢]

400 m

T 72Km/h
A (person)

SECTION 2 (Maximum Marks: 12)
This section contains THREE (03) questions.
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is (are) correct
answer(s).
For each question, choose the option(s) corresponding to (all) the correct answer(s).
Answer to each question will be evaluated according to the following marking scheme:

Ravi commercial complex, above IDBI Bank, NH-31, Purnea (Bihar) Hot line: +918448440887, E-mail: vidyaviharcareerplus@gmail.com, Website:
www.thecareerplus.com Page No.: 3



CAREER PLUS JEE Advanced Test 04 Paper 2 2023-25 | 14-03-2024 |

BRIDGE TO SUCCESS

Full Marks :+4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;
Zero Marks . 0 If unanswered;

Negative Marks : -2 In all other cases.

5. The molar heat capacity for an ideal gas
(a) cannot be negative (b) must be equal to either C,, or C,

(c) mustlieintherange C, <C<C, (d)mayhaveany value between — oo and + o0

Sol. The molar heat capacity has the general definition
120
n AT
where n =number of moles, AQ = heat absorbed by the gas and
AT =rise in temperature of gas.

It is possible to obtain almost any set of values for AQ and AT by
proper selection of a process.

6. The stationary waves set up on a string have the equation y = (2 mm)sin[(6.28 m™)x] cos (a)t) This
stationary wave is created by two identical waves, of amplitude A each, moving in opposite directions
along the string.

(a) A=2mm (b) A=1mm (c) The smallest length of'the string is 50 cm.
(d) The smallest length of the string is 2 m.

Sol. Comparing with the equation y = 2Asin L@] cos(wf),

ik
2A =2 mm or A=1mm
nmx n
T—6.28xm27tx or L—Em.

For n=1,1=05m.

7. A solid sphere of radius R and density p is attached to one end of a mass-less spring of force constant k.
The other end of the spring is connected to another solid sphere of radius R and density 3 p . The complete
arrangement is placed in a liquid of density 2 o and is allowed to reach equilibrium. The correct

statement(s) is (are)

: .. 4R’ pg . .. 8aR'pg
(A) the net elongation of the spring is y (B) the net elongation of the spring is Y
(C) the light sphere is partially submerged. (D) the light sphere is completely submerged.
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Sol. (A, D)
At equilibrium, (4/3)nR*2pg

§RR32pg :gnR3pg+T

4 (4/3)11:R3pg
T= 71[R3pg
3
4 3
s Al=—mR
K pg

For equilibrium of the complete system, net force of buoyancy must be equal to
the total weight of the sphere which holds true in the given problem. So both
the spheres are completely submerged.

(4/3)mR2pg

(4/3)mR*3pg

SECTION 3 (Maximum Marks: 24)
. This section contains SIX (06) questions.
. The answer to each question is a NON-NEGATIVE INTEGER.
. For each question, enter the correct integer corresponding to the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the answer.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks :  0lInall other cases.

8. Abob of mass m , suspended by a string of length 1, is given a minimum velocity required to complete a
full circle in the vertical plane. At the highest point, it collides elastically with another bob of mass m
suspended by a string of length 1, which is initially at rest. Both the strings are mass-less and inextensible.
Ifthe second bob, after collision acquires the minimum speed required to complete a full circle in the
vertical plane, theratiol /1, 1s

Sol. The initial speed of 1* bob (suspended by a string of length 1,)is /5gl, -

The speed of this bob at highest point will be /gl .
When this bob collides with the other bob there speeds will be interchanged.

el = 51y =5 ;—1=5

2

0. A small source of sound S of frequency 480 Hz is attached to the end of a light string and is whirled in a
vertical circle of radius 2 m. The string just remains tight when the source is at the highest point.
An observer is located in the same vertical plane at a large distance and at the same height as the centre of
the circle as shown . The speed of sound in air=330 m s and g= 10 ms. The difference between
maximum and minimum frequency heard by the observer will be Hz (to the nearest integer).

Take /5 =2.23

s} 9
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23444 —
st point R Vp Jsge =) lom(see
Yo = 330, 4o
e - 330"
Les HY
- —_
Vo~ Vg = b3S -4y =) 21 H3.

10.  When water is filled carefully in a glass, one can fill it to a height h above the rim of the glass due to the
surface tension of water. To calculate h just before water starts flowing, model the shape of the water above
the rim as a disc of thickness h having semicircular edges, as shown schematically in the figure. When the
pressure of water at the bottom of this disc exceeds what can be withstood due to the surface tension, the
water surface breaks near the rim and water starts flowing from there. If the density of water, its surface
tension and the acceleration due to gravity are 10°kg m, 0.07 Nm™ and 10 ms™, respectively, the value
of h (to the nearest integer) in mm will be
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Ri >>> Ro

1 1 h
$0,—<<< —and Ry = &
VR RER g

11 1
h=T[—+ —]=T |0+ —
pg [R1 RZ] b
2

h2 :E
Pg

_ 2T_ [2x0.07_ [14x100
h=y&= | =,
P9 {10%x10 Y 10%x100

Pressure at the bottom of disc = pressure .
h =14 mm = 3.75mm

due to surface tension

T, il
h=T(—+—=—
[s]¢] (R1 Rz)

A piece of ice (heat capacity) 2100 Jkg! °C! and latent heat = 3.36x10° J kg'! of mass m grams is at —5°C
at atmospheric pressure. It is given 420 J of heat so that the ice starts melting. Finally when the ice-water
mixture is in equilibrium, it is found that 1 gm ofice has melted. Assuming there is no other heat exchange in
the process, the value of mis

Q =ms6+ mL.

=8

A solid sphere of mass 1 kg and radius 1 m rolls without slipping

on a fixed inclined plane with an angle of inclination 6= 30° from the 0 .
horizontal. Two forces of magnitude IN each, parallel to the incline,

act on the sphere, both at distance r = 0.5 m from the center of the

sphere, as shown in the figure. If a be the acceleration of the sphere
down the plane then 14xa= ms. (Take g= 10 ms™2.) o

mgsinGxR+l><%—1x37R:IP0L

10 et 2 T o
2 2. 2 5
S—IZZOL

3
20
—_— =
7
Ay =Roc=§

7

14xa_ =40m/s’

A train with cross-sectional area S is moving with speed v, inside a long tunnel of cross-sectional area
S,(S,=48S). Assume that almost all the air (density 0 ) in front of the train flows back between its sides
and the walls of the tunnel. Also, the air flow with respect to the train is steady and laminar. Take the
ambient pressure and that inside the train to be p,.. If the pressure in the region between the sides of the

T
train and the tunnel walls is p, then p, —p = N PV, . The value of N is

The velocity of air flow relative to the train between its sides and the walls of the tunnel is v
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v x3S =v 4§,

...(i)

1 1
P+§pv2 =P, +§pvf

1 1 16
P, —P:Ep(vz—vf):—pvf(——1j

2 9
P,-P= % pv?
Hence N=9
SECTION 4 (Maximum Marks: 12)
. This section contains TWO (02) paragraphs.
. Based on each paragraph, there are TWO (02) questions.
. For each question, enter the correct options on OMR sheet
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is choosen.
Zero Marks : 0 Inall other cases.

When liquid medicine of density o = 10° kg/m® is to be put in the eye, it is done with the help of a
dropper. As the bulb on the top of the dropper is pressed, a drop forms at the opening of the dropper.
We wish to estimate the size of the drop. We first assume that the drop formed at the opening is
spherical because that requires a minimum increase in its surface energy. To determine the size, we
calculate the net vertical force due to the surface tension T = 0.1 N/m when the radius of the drop is
R =5%10°m . When this force becomes smaller than the weight of the drop, the drop gets detached

from the dropper.
14. Ifthe radius of the opening of the dropper is r=5x10*m the vertical force due to the surface tension
on the drop = uUN. (Take 7=3.14)
Sol. Vertical upward force due to surface tension Lo
T.
= (2nr)(T sin6) :anT(%):anzT/R. <= T o8
=31.4uN

When liquid medicine of density p =10° kg/m? is to be put in the eye, it is done with the help of a
dropper. As the bulb on the top of the dropper is pressed, a drop forms at the opening of the dropper.
We wish to estimate the size of the drop. We first assume that the drop formed at the opening is
spherical because that requires a minimum increase in its surface energy. To determine the size, we
calculate the net vertical force due to the surface tension T = 0.1 N/m when the radius of the drop is
R =5%10°m . When this force becomes smaller than the weight of the drop, the drop gets detached
from the dropper.

15. After the drop detaches, its surface energy is uJ.
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Sol.  Surface energy = 4R°T
=31.4ul

The sphere of mass M = 15 kg and radius R =2m shown in figure lies on a rough plane when a particle
of mass m=0.015Kg travelling at a speed v, = 4 m/s collides and sticks with it. If the line of motion of
the particle is at a distance h = 3.2 m above the plane,

b
L

16. The angular speed of the system just after the collision =

Sol.  We shall use conservation of angular momentum about the centre of mass, which is to be taken
at the centre of the sphere (M>>m). Angular momentum of the particle before collision is mv, (h-R).
If the system rotates with angular speed @ after collision, the angular momentum of the system
becomes

mv,(h—R)= (%M + ijza)
mv,(h—R)
(2M+ij2
5

(sinceM >> m) ==

=

mv,(h—R)

The sphere of mass M = 15 kg and radius R =2m shown in figure lies on a rough plane when
a particle of mass m=0.015Kg travelling at a speed v =4 m/s collides and sticks with it. If the
line of motion of the particle is at a distance h above the plane,

0.003 rad/s

b
L

17. The value of h for which the sphere starts pure rolling on the plane =
Sol.  The sphere will start rolling just after the collision if y = @R

mv,  mv,(h—R)

M+m (§M+ij

(since M >>m)
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7

—M+2m 7
h=|2— R=h~'R

M+m 5
=28m

CHEMISTRY

SECTION 1 (Maximum Marks: 12)

This section contains FOUR (04) questions.

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer.
For each question, choose the option corresponding to the correct answer.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen;

Zero Marks ;0 Ifnone of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

Which of the following correct order of solubility order of group-I sulphate salt ?
(A) Li,SO,> Na,SO,> K, SO, > Rb,SO, > Cs,SO,
(B) Li,SO,<Na,SO,> K, SO, <Rb,SO, < Cs SO,
(O) Li,SO, < Na,SO, < K,SO, <Rb,SO, < Cs,SO,
(D) Li,SO, < Na,SO, < K,SO, > Rb,SO, > Cs,SO,

&~
S

N
N

&~
S

According to Fajan rule. Size of cation decreases that time polarising power of cation increases, this should
lead to increase the covalent character and Solubility decreases. Hence, Li,SO, has maximum covalent
character and Cs,SO, maximum ionic character so, solubility order is

=>Li,S0,< Na,SO,< K, SO, <Rb,SO, < Cs SO,

Sol. (D)
The probability distribution curve for 1s electron of hydrogen atom.
P
0 r
Sol. (B)

Increasing order of atomic radius of group 13 elements Ga <Al <In<TL
Due to poor shielding of d-electrons in Ga, its radius decreases below Al.
How many possible geometrical isomers are present of the following compound?

(A)4 (B)6 ©)7 (D)5
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Sol.

N N NN

™~ > b3

m N m N N N

N, by —~—
(A~ * =
M e

N ™N m m m
Pl Pa >
m i N
N @

mN MmN
m
N ™
e
&

SECTION 2 (Maximum Marks: 12)

. This section contains THREE (03) questions.

. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is (are) correct
answer(s).

. For each question, choose the option(s) corresponding to (all) the correct answer(s).

. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 Ifall the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;
Zero Marks ;0 Ifunanswered;
Negative Marks : -2 In all other cases.

. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks; choosing ONLY (A) and (D) will get +2marks;
choosing ONLY (B) and (D) will get +2 marks; choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark; choosing ONLY (D) will get +1 mark;
choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other option(s) will get -2 marks.

5. Sol. A,C

6. Sol. Since container is thermally insulated. So, q = 0, and it is a case of free expansion therefore W = 0 and
AE=0
SO, T1 = T2
AlSO, PIV[ = P2V2
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7. Sol. (A) Ice has cage-like structure in which each water molecule is surrounded by four other water molecules
tetrahedrally through hydrogen boding, due to this density of ice is less than water and it floats in
‘water.

@
(B) R—NH,+H-OH<=R-NH,+O0H"
(1)

(R),N+H-OH=(R), —1\(1151+0H‘
The cation (I) more stabilized through hydrogen boding than cation (II). So, R-NH; is better base

than (R);N in aqueous solution.
(C) HCOOH is stronger acid than CH;COOH due to inductive effect and not due to hydrogen bonding.
(D) Acetic acid dimerizes in benzene through intermolecular hydrogen bonding.

0--—-H—O0
nc—c’/ \C—CH
3 Hy
O—H——-AO/
SECTION 3 (Maximum Marks: 24)
. This section contains SIX (06) questions.
. The answer to each question is a NON-NEGATIVE INTEGER.
. For each question, enter the correct integer corresponding to the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the answer.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 0In all other cases.
8. It has been considered that during the formation of earth H, gas was available at the earth. But due to the

excessive heat on the earth this has been escaped. The temperature of earth during H, gas formation
is A x10%°C. Find the value of A. [Closest integer] [Given : The escaping velocityis 1.1x10%m/s]

Sol. > Escape \lalodt\/ of Hy shouldbe
equal to average velocity o_{ H, -
Avenﬁm Vefocvty of Hy, =1 X106 Cm/_(,
25t ig ik = | 109 m/g -
To9e velpe l
Yy - |SRT - i
S L Hy= 2X10 kg,
T=1157-5% iiim I
o~ || X1o%e, . - J
9. Among the following the number of aromatic compound(s)is
® W
.| 535
e
R e R
| o
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Sol. = Avomatic . @ = Anti- Fromatic
@ ®
= » .
A T > Aromatic
B (o}
B % 7
= L A v
=
=7 Non- Avomatic
-
. J = >3 »

10. The solubility of a salt of weak acid (AB) at pH 3 is Y x 10~ mol L. The value of Y?x 10° mol® L
is____.(Given that the value of solubility product of AB (K ) 2 x 107'% and the value of ionization
constant of HB (K)=1x107%)

Sol. ABr—==a" IF, X —10° (@)

—10 5-
2x107 =8(8-x)  ...(D) Mu]:iply equation (1) and (2).
B™ + H*—‘HB Sx=2x10"
(s-x) 107 From Eq. (1)
L = §*—Sx =2x107"
107 (S-x)x107 §2—2x10™ =2x10™°
§?=2x107 +2x107° =2x107
S =20x10"
I1. Sol. 0 o} o o o
A — I I I
= - S—OH
o Ny 87 | Sow HO || ~o—o ]
OH @] o)

12. The ground state energy of hydrogen atom is — 13.6 eV. Consider an electronic state \ energy,
azumuthal quantum number and magnetic quantum number are -3.4 eV, 2 and 0, respectively.
If x is number of angular nodes and y is the number of radial nodes. Calculate x +y=

Sol. i BT

n=4
(=2
Subshell = 4d
Angular nodes= (=2
Radial nodes= n—(-1=4-2-1=1
13. Sol. 10.00
(0 9
o] 0 0
(1) (2) (1) (2) (1) (3)
SECTION 4 (Maximum Marks: 12)

. This section contains TWO (02) paragraphs.

. Based on each paragraph, there are TWO (02) questions.

. For each question, enter the correct options on OMR sheet

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is choosen.
Zero Marks : 0 In all other cases.
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14, Sol. &x__d _ [40_
r, 24-d Y10
d=48 —2d
3d =48
d=16cm
15. Sol.  Asthe collision frequency increases then molecular speed decreases than the expected.
a0,
16. /\/\/\/ 1. b.H O,
2. NaoH, electrolysis
3. Cr,0,, 600°C, 15 atm

273

4. CH,CH,Cl, Anahydrous AICI,
The number of — CH,, — (methylene)
groups in the product formed form the following reaction sequence is

Sol. 1
|- Q'UB
/\/\/\/ _—T‘J‘*b"i_
0
CHyCHy
~7 oy W(l)// SAon
—(h, Unit Kolbe NMHk‘th_l,s[s
electwlyss:
o |Ana: M[f
" , 2 CTa0 HC QIUY g0 NN
@ 1S afm

\ a.O,
/\/\/\/ 1. bH.O,
2. NaoH, electrolysis

Cr,0,, 600°C, 15 atm
4. CH,CH,Cl, Anahydrous AlCI,

(98]

The number of — CH, — (methylene)
17. The total number of chiral center formed from one molecule of compound A on Brominination
(Br,/CCl,) is

Sol. 2
/\/\/\/
J, B, ) ccly
/\)”{r/\/
Br

So, Two(2) chiral center present in product

MATHEMATICS
SECTION 1 (Maximum Marks: 12)
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This section contains FOUR (04) questions.

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer.
For each question, choose the option corresponding to the correct answer.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen;

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

An ellipse has eccentricity 1/2 and one focus at point P(1/2,1). Its one directrix nearer to point P is the
common tangent, to the circle x*+ y?= 1 and the hyperbola x*- y>= 1. The equation of the ellipse is
(A)3x2+4y*-2x -8y +4=0 (B) 3x*+ 4y*+2x+ 8y-4=0
(C)3x*+4y*-2x+8y-4=0 (4) None of these

Any point on the hyperbola 22 — y? = 1 is (sec 6, tan 6).

Then tangent at (sec 6, tan 6) to z° — y® = 1 is or tanf=0.68=0,7

zsecl —ytanf =1 ........ (1) .'. putting for 6 in (1), the common tangents are +z = 1,

this will also be a tangent to ? + y? = 1 if radius = r=1&z+1=0
length of perpendicular from (0,0) to the equation (1) z = lisnearerto F (%, 1) thanz +1=0
_ 1
orl= Wewrmoee . the ellipse has the following focus = (%, 1)
or sec’§ + tan’f = 1 corresponding directrix isx-1=0and e = -%—
or 2tan’§ =0 .. by focus - directirx property, the equation of the ellipse
is
2
1 2 1 x—1
-4
or 3x2+4y2-2x-8y+4=0
7T 2r 4Ax 327 .
The value of cos—cos —cos—.....cos——1s
65 65 65 65
(A) : (B) l (C : (D !
32 64 32 64

Ifthe points (— 2,0), (— 1 Lj and (cos 0,sin 9) are collinear, then the number of values of § [0,27r]is

NG

(A)0 (B) 1 (©)2 (D) infinite

LetS= {zec:z—1j=land (V2 ~1fz+2)—i(z—2)=2+2 . Letzl, 22 &S be such that [z,| = ™~ |z]

and [z, = ™" 2. Then [V2z, - z, " equals
(A)1 (B)4 ©)3 D)2

SECTION 2 (Maximum Marks: 12)
This section contains THREE (03) questions.

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is (are) correct
answer(s).

For each question, choose the option(s) corresponding to (all) the correct answer(s).
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. Answer to each question will be evaluated according to the following marking scheme:
Full Marks :+4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;

Zero Marks . 0 If unanswered;
Negative Marks : -2 In all other cases.

. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks; choosing ONLY (A) and (D) will get +2marks;
choosing ONLY (B) and (D) will get +2 marks; choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark; choosing ONLY (D) will get +1 mark;

choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other option(s) will get -2 marks.

5. The tangent at any point P on a standard ellipse with foci as S & S' meets the tangents at the vertcies
A & A'inthe points V & V', then
(A) ¢(AV). 2 (A'V') =D (B) 2 (AV). ¢ (AV") =2
(C)<V'SV=90C (D) VS' VSis a cyclic quadrilateral
6. The equation x[('% 2P Jloe x)ss =34/3 has
(A) exactly three real solution (B) at least one real solution
(C) exactly one irrational solution (D) complex roots
7. A, D
Sol.  m[2CH)*R)_
X+iy+1

= x+1IP+y=1

= x=-1= \/l—yz

SECTION 3 (Maximum Marks: 24)

. This section contains SIX (06) questions.
. The answer to each question is a NON-NEGATIVE INTEGER.
. For each question, enter the correct integer corresponding to the answer using the mouse and the on-screen virtual

numeric keypad in the place designated to enter the answer.
. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If ONLY the correct integer is entered;

Zero Marks : 01In all other cases.

1 10
8. If the constant term, in binomial expansion of (2)6 T+ ;) 1s 180, then ris equal to
Sol.
. ‘ . 14+av2 1-av2 '

9. If the line y +x = 0 bisects two chords drawn from a point 2 o to the circle

2x°+2y" —(1+ av2)x—(1- aﬁ)y = (0, then ‘a’ lies in the interval (— oo,—?») ) (X, oo), the numerical
quantity ) should be equal to
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Sol. Equation of chord AB whose mid point is (b, — h) is
T=§ ar
2xh — 2yh 7(1 ¥ ﬁa) (%")7(1 . ﬂa) (%) 8h? —(1 + ﬁa)h+(1 - Via)h- x[4h-(1 ¥ ﬁa)]+y[4h +(1- ﬁa)]
=2h2+zhz-(1+ﬁah+(1-ﬁ)h =0

It passes through A(#,#) then
82 - 2vah - (£52) [ah — (1 + VEa) |+ (52 b +(1 - V3a)

‘ c °'8h2*2‘/§““’2“(1+‘/5a)+(Hf‘) +2h(17\/§a)+(lffa) -0
8h% —6y/Zah +1+2a2 =0
A or

A “v

a
= 4xh~4yh—(1+Jia)(x+h)—(1—¢§a)(y—h)
=8h2—2(1+ﬁa)h+2(17 ﬁa)h

Hence for two real and different values of h, we must have

y+x=0 (—6\/5&)2—4-8-(1+237)>0

. p<i
(1 V)| + (1 VB8] -1+ vER) 21 - v TN
:8h2w2(1+\/§a)h+2(17\/5a)h o al-4>0

(a+2)(a—2)>0

@

a €(—o0, — 2)U(2,00)

10. From the point (-1, 2) tangent lines are drawn to the parabola y* = 4x. If area of triangle formed by the
chord of contact and the tangents is /7 N. then N =

Sol. Let, tangents PA and PB drawn from P(—1, 2) to the parabola y? = 4z

Equation of the chord of contact AB

= 2y=2(z—1)

sy=z—1

Here, A and B are the points of intersection of y2 = 4xandy =z — 1
=y’ =4(y+1)

=y?—4y—4=0

> y=2++/8

= A(1- 8, 2— v8) and B(1+ VB, 2+ vB)
=|AB|=132+32=8

Let, PD is the length of perpendicular of P(—1, 2) on the chord of
contact AB

—|PD|= =222 _ a5

V2

AreaofAPAB:%x2\/§x8:8\/§, N=8

11. If 0 < x < 27, then the number of real values of x satisfying the equation § I 481 =301s
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SO]. Let 815‘1112.1: = ¢,
then, 81°°°% = g11—sin’z — 8L
So, the given equation is £ + B—tI =30
t>-30t+81=0 =t=3o0r27
81°°% — 3 or 27

s o2
= 3% — 3l or 3?

iy — Lord ing — +1 43
=sin"z = T or 3 =sing =+5,+=
V=
— -
A z
AN V4
T~

Hence, there are 8 solutions between 0 and 2.

12. Let the positive numbers a , a,, a,, a, and as be in a G.P. Let their mean and variance be 31/10 and m/n
respectively, where m and n are co-prime. If the mean of their reciprocalsis 31/40 and a, +a, +a,= 14,
then m +n is equal to

Sol.

13. All the letters of the word "GTWENTY" are written in all possible ways with or without meaning and these
words are written as in a dictionary. The serial number of the word "GTWENTY" IS
Sol.  Words starting with E =360
Words starting with GE = 60
Words starting with GN = 60
Words starting with GTE =24
Words starting with GTN = 24
Words starting with GTT =24

GTWENTY=1
Total =553
SECTION 4 (Maximum Marks: 12)
. This section contains TWO (02) paragraphs.
. Based on each paragraph, there are TWO (02) questions.
. For each question, enter the correct options on OMR sheet
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is choosen.
Zero Marks : 0 In all other cases.

Consider a binary string which consist only of digits 0 and 1. Let a_be the number of binary strings of
length 'n' that do not contain the sequence 11 and b, be the number of binary strings of length 'n' that do
not contain the string 111. Then (For example 0001001010 is a binary string of length 10)

14. a_is equal to (where n > 5) ( Give the numerical value of the options)

(1) an—l + 2an—2 (2) an—l + an—3 (3) 2an—l + an—2 (4) an—l + an—2

Consider a binary string which consist only of digits 0 and 1. Let a_be the number of binary strings of
length 'n' that do not contain the sequence 11 and b_ be the number of binary strings of length 'n' that do
not contain the string 111. Then (For example 0001001010 is a binary string of length 10)

15. b_is equal to (where n > 5) ( Give the numerical value of the options)
(l) bn—l + 2bn—2 + 3bn—3 (2) bn—3 + bn—2+ bn—l (3) 4-bn—l + bn—2 +bn—3 (4) bn—l + bn—2
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Let f(x) =x* + ax 2+ bx + c and g(x) =x* + bx? + cx + a, where a, b, ¢ are integers with ¢# 0
Let f(1) =0 and the roots of g(x) are squares of the roots of f(x) Then
16. a*+b>+c= (Givethenumerical value of the options)

(D-1 21 (3)-3 43

Let f(x) =x* + ax 2+ bx + ¢ and g(x) =x* + bx? + cx + a, where a, b, ¢ are integers with ¢# 0
Let f(1) = 0 and the roots of g(x) are squares of the roots of f(x) Then

17. ab + bc + ca = (Give the numerical value of the options)
(1)-1 )3 3)1 4)-3
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