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PHYSICS

SECTION 1 (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 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 . 0Ifnone of the options is chosen (i.e. the question is 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 +2 marks; 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 (i.e. the question is unanswered) will get 0 marks; and choosing any other combination of options will
get -2 marks.

Sol.

Sol.

temp

time —»

Heat is supplied to a certain homogenous sample of matter, at a uniform rate. Its temperature is

plotted against time, as shown. Which of the following statement/statements are true?

(a) Its specific heat capacity is greater in the solid state than in the liquid state.

(b) Its specific heat capacity is greater in the liquid state than in the solid state.

(c) Its latent heat of vaporization is greater than its latent heat of fusion.

(d) Its latent heat of vaporization is smaller than its latent heat of fusion.

The horizontal parts of the curve, where the system absorbs heat at constant temperature, must depict
changes of state. Here the latent heats are proportional to the lengths of the horizontal parts. In the sloping
parts, specific heat capacity is inversely proportional to the slopes.

A plane progressive wave of frequency 25 Hz, amplitude 2.5 % 10-° m and initial phase zero moves
along the negative x-direction with a velocity of 300 m/s. A and B are two points 6 m apart on the line

of propagation of the wave. At any instant the phase difference between A and B is ¢ . The maximum
difference in the displacements atAand Bis 4.

T

A g=x (B) ¢=5 (C) A=25x%10° D) A=5x10"m
,_300ms
25Hz

Separation between Aand B=6m= 5

A coinis placed on a horizontal platform, which undergoes vertical simple harmonic motion of angular
frequency w . The amplitude of oscillation is gradually increased. The coin will leave contact with the
platform for the first time

(a) at the highest position of the platform (b) at the mean position of the platform
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(¢) for an amplitude of g/ w? (d) for an amplitude of NE
@

O
1
i
I
I
I
I
I

Let O be the mean position and a be the acceleration at a displacement x from O.
Atposition I, N - mg=ma. SN%0
Atposition II, mg - N=ma.

For N=0 (loss of contact), g = a = »'’x.

Loss of contact will occur for amplitude X, = jz at the highest point of the motion.

SECTION 2 (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.
A particle of mass m, initially at rest, is acted upon by a variable force F for a brief interval of time T.
It begins to move with a velocity u after the force stops acting. F is shown in the graph as a function

oftime. Value ofuwill be

Time — i
Au_ﬂFo2 Bu_/[TZ Cu_/[FOT Du_/[FOT
(A) 2m (B) 8m © 4m (D) 2m
Area of F-T curve gives Ap
1 T 7ET
Smu=—|TxXFx—|=u=
2 2 4m
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5. A transverse sinusoidal wave moves along a string in the positive x-direction at a speed of 10 cm/s. The
wavelength of the wave is 0.5 m and its amplitude is 10 cm. At a particular time t, the snapshot of the wave
is shown in figure. The velocity of point P when its displacement is 5 cm is

V\P/,
\ N4

37 37 37 37
5

(A) —Jrn/s (B) ——Jm/ ©) 0 im/s (D) - 0 im/s

Sol.  Particle velocity v, = -v(slope of y-x graph)
Here, v=-+ve, as the wave is travelling in positive x-direction. Slope at Pis negative.
Velocity of particle is in positive y(or 3 ) direction.
Correct option is (a).

X 2 y
i K 51+
6. The work done on a particle of mass m by a force |:(xz Ly ) (xz Ty

; )3/2 J} (K being a constant

of appropriate dimensions, when the particle is taken from the point (a, 0) to the point (0, a) along a circular
path of radius a about the origin in the x-y plane is

2K o K7 o K7 -
@) (B) ~ © D)
xdx ydy
Sol. dw = F-df =F-(dxi +dyj) =K
.[ 2 1y (2 4 y? )2
x?+y* =a’
K o a K -a* a

W:a_3'[a xdx+J.0 ydy =a_3[7+7j_ 0.

7. Two non-reactive monoatomic ideal gases have their atomic masses in the ratio 2 : 3. The ratio

of their partial pressures, when enclosed in a vessel kept at a constant temperature, is 4 : 3.
The ratio of their densities is
(A)1:4 B)1:2 (©)6:9 D)8&:9
Sol. PV =nRT= —RT
M

— PM = pRT

B EM; B IM, ) 4.2 8

p, PM, (P,) \M,) 33 9

Here p; and p, are the densities of gases in the vessel containing the mixture.

SECTION 3 (Maximum Marks: 24)

. This section contains SIX (06) questions.
. The answer to each question isa NON-NEGATIVE INTEGER.
. For each question, enter the correct integer corresponding to the answer on OMR sheet.
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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 : 01Inall other cases.

A horizontal stretched string fixed at two ends, is vibrating in its fifth harmonic according to the equation

y(x,¢) = 0.01msin[(62.8m™ Jx]cos[(628s™ )] If ¢ be the length of the string, n be the number of nodes
of the wave produced and p be the maximum displacement of the midpoint of the string from the

equillibrium position. Calculaten+ 100 ¢+ 1000p = (Take 7 =3.14)
y=0.01 m sin (20 7x) cos 200 mt
/ '~ ‘/“\‘ """"
| _______ N Ahe AN ]
no. of nodes 1s 6

20n=ﬂ

7\.=Lm =0.1m
10

length of the string 2.5 = 0.25m , Mid point is the antinode

n=6, y=025mand p=0.0Ilm

A thermodynamic system is taken from an initial state i with internal energy U, = 100 J to the final state

[ along two different paths iaf and ibf, as schematically shown in the figure. The work done by the system
along the paths af, iband bfare W _.=200J, W, =50 Jand W =100 J respectively. The heat supplied
to the system along the path iaf, ib and bfare Q_, Q, and Q,  respectively. If the internal energy of the

ystem in the state b is U, =200 J and Q, .= 500 J. Calculate Q, .- Q, = J.
a f
P U
i b
| Y

Up,=2001J, U, =100J
Process iaf

Process ‘W(in Joule) AU(in Joule) Q(in Joule)
ia 0

af 200
Net 300 200 500
= U;=400 Joule
Process ibf
Process ‘W(in Joule) AU(in Joule) Q(in Joule)
ib 100 50 150

bf' 200 100 300

Net 300 150 450

Q, —Q, =300-150=150J

A large spherical mass M is fixed at one position and two identical point masses m are kept on a line
passing through the centre of M (see figure). The point masses are connected by a rigid massless rod
oflength ¢ and this assembly is free to move along the line connecting them. All three masses interact
only through their mutual gravitational interaction. When the point mass nearer to M is at a distance

M
r=23 ¢ from M, the tension in the rod is zero for ™ =k (Z_SSJ .The value ofk is
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Sol. For m closer to M
GMm Gm’
o0
and for the other m :
Gm? GMm -
2 * 1602 =ma -..(i1)

From both the equations,

k=7

=ma ..()

11. The densities of two solid spheres A and B of the same radii R vary with radial distance

r r 5 . . . .
rasp,(r)= k(ij and p, (r) = k(ij » respectively, where k is a constant. The moments of inertia

, N
of the individual spheres about axes passing through their centres are I, and I, respectively. If 7 10°

A

the value of n is .
Sol. I= J.gp4'rcr2r2dr
3
I, o j (O)(r*)(r*)dr

Iy o [ (r*)(r)(r* )dr

I, 6

"1, 10

12. A block with mass M =0.81 kg is connected by a massless spring with stiffness constant k= 10N/m
to arigid wall and moves without friction on a horizontal surface. The block oscillates with small
amplitudeA about an equilibrium position x,. Consider two cases: (i) when the block is at x ; and (ii)
when the block is at x = x, +A. In both the cases, a particle with mass m = 0.09 kg is softly placed on
the block after which they stick to each other. IfA. and A, be the amplitudes of oscillation in first and

second case respectively. Calculate 10(%] =

Sol. m‘:’ k
M +m

MA/i=(M+m)A"/ i ,50 A'= A, M

M M +m M+m

. .o . . Ai M 8 1 Ai 2 9
in case il amplitude remains unchanged 1 = M4m = 90 = 1 = 10

13. Consider two solid spheres P and Q each of density 8 gm cm™ and diameters 1cm and 0.5¢m,
respectively. Sphere P is dropped into a liquid of density 0.8 gm cm™ and viscosity 77 =3 poiseulles.
Sphere Q is dropped into a liquid of density 1.6 gm cm= and viscosity 77 =2 poiseulles. The ratio of
the terminal velocitiesof Pand Qis .
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2
Sol. Terminal velocity v, = %%(p -o)g . where p is the density of the solid sphere and o is the density of the

liquid

0 (g1 é)x(ﬂ x3
SECTION 4 (Maximum Marks: 12)
. This section contains FOUR (04) Matching List Sets.
. Each set has ONE Multiple Choice Question.
. Each set has TWO lists: List-I and List-I1.
. List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).
. FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of these four
options satisfies the condition asked in the Multiple Choice Question.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks :+3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

14 One mole of mono-atomic ideal gas is taken P
along two cyclic processes E->F—->G—E and  s», :
E-»F-H-E as shown in the PV diagram.
The processes involved are purely isochoric,
isobaric, isothermal or adiabatic.

8 - G
3 [ ’

¥ v
Match the paths in List I with the magnitudes of the work done in List Il and select the correct answer using
the codes given below the lists.

List I List 11

P. [GSE 1. | 160 PyVy In2

Q. |G—=H 2. | 36 PyVy

R [F>H 3. | 24 Py

S.|F=>G 4. |31 Py V,
(A)P.—>(1):Q.-3);R.—>(2);S.—> (4) B)P.>(4);Q.5(B);R.—>(2):S.—>(1)
O P.>2):0Q.5(@);R.>(1)S.—>(3) D)P.—>4):;Q.>12);R.—>(1);S.—>(3)

Sol. P> (@) Q. —>(3) R.—>(2): S.> (1)

Apply PV' " = constant for F to H. ® .
(2P V3 =Py = V=8V, e ?

For path FG PV = constant
=(32P))Vy =PV = V=32V,
Work done in GE =31 PyV,
Work done in GH = 24 P,V

PV =PV _ 36P,V,
(=2/1)

Work done in FH =

Work done in FG=RT In ( /e J
Vi
= 160P;VyIn2.
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15. A person in a lift is holding a water jar, which has a small hole at the lower end of'its side. When the
lift is at rest, the water jet coming out of the hole hits the floor of the lift at a distance d of 1.2 m from
the person. In the following, state of the lift’s motion is given in List  and the distance where the water
jet hits the floor of the lift is given in List II. Match the statements from List I with those in List Il and
select the correct answer using the code given below the lists.

List I List I
P.  Liftisaccelerating vertically up. I. d=12m
Q. Lift is accelerating vertically down 2. d>12m
with an acceleration less than the
gravitational acceleration.

R.  Liftis moving vertically up with 3. d<12m
constant speed.
S.  Liftis falling freely. 4. No water leaks out of the jar
(A) P-2, Q-3, R-2, S-4 (B) P-2, Q-3, R-1, S-4
(C) P-1, Q-1, R-1, S-4 (D) P-2, Q-3, R-1, S-1

Sol.  InP, Q, R no horizontal velocity is imparted to falling water, so d remains same.
In S, since its free fall,a . =0
Liquid won’t fall with respect to lift.

16. A planet of mass M, has two natural satellites with masses m; and m,. The radii of their circular orbits are
R, and R, respectively. Ignore the gravitational force between the satellites. Define v,, L, K, and T, to be,
respectively, the orbital speed, angular momentum, kinetic energy and time period of revolution of satellite
1; and v, L, K; and T to be the corresponding quantities of satellite 2. Given m;/m, = 2 and R,/R; = 1/4,
match the ratios in List-I to the numbers in List-II.

LIST-I LIST-11

p, ~—L g T
v, 8

Q. L 2. 1
Lz

R. X, 3. 2
Kz

S. Yy 4. 8
i

(AAP—4;Q—-2:R—1;8S—3
B)P—-33Q0—-2;R—-4;8S—>1
COP—-2Q0Q—-3R—-1;S—>4
DP—-2:0—-3:R—4;S—1

Sol. B

1 .
v «« — , Hence correct answer is ‘B’

Ji
Also, T =™
m

K oc —
r
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17. Column A gives a list of possible set of parameters measured in
some experiments. The variations of the parameters in the form
of graphs are shown in column B.

Column A Column B

(i) The potential energy of a simple (a) v
pendulum (y-axis) as a function
of its displacement (x-axis)

0] X
(ii) Displacement (y-axis) as a b) ¥
function of time (x-axis) for a
one-dimensional motion at zero
or constant acceleration when
the body is moving along the
positive x-direction o x
(iii) The range of a projectile (y-axis) (c) v
as a function of its velocity
(x-axis) when projected at a /
fixed angle
O X
(iv) The square of the time period (d) v
(y-axis) of a simple pendulum as
a function of its length (x-axis)
(@] X
(A) (i) - a,d (ii) > b,d (i) —>d (iv) >b (B) (i) — a (i) —>b,d (iii) —>b (iv)—>d
(C) (i) — d (ii)—a,d (iii) —>d (iv) > b (D) (i) — b (i) > b,d (iii) > d (iv)—>a,d
CHEMISTRY
SECTION 1 (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 If all the four options are correct but ONLY three options are chosen;
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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 Ifnone of the options is chosen (i.e. the question is 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 +2 marks; 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 (i.e. the question is unanswered) will get 0 marks; and choosing any other combination of options will

get -2 marks.
CH,
1. Sol.  (A) H3C—(I?® H,C—CH—CH—CH,
CH;, o — 7 *(antibonding )

o —p(empty)

2. Sol. cl

A, Al( 1; (P)

aromauc)

@a

(aromatic)(Q)

\< \/: _ (w0
100-115°C (R) aromatic

Mcchamsm

(NH,), CO3 —2—2NH; +CO, + H,0
ﬂm_ Ay — A — L
NH,
e} ~ CHj N
p
l—nzu
=) N
\”/ - (aromatic )
o OH

(S)aromatic

3. Sol.  pKaof PhOH (carbolic acid) is 9.98 and that of carbonic acid (H,CO,) is 6.63 thus phenol
does not give effervescence with HCO, ion

SECTION 2 (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.

4. (B)
4HNO, —2H,0+4NO, +0,

NO; remains dissolved in nitric acid colouring it yellow or even red at higher temperature.
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5. ©)
Combustion of glucose
C,H,,0, +60, —>6CO, +6H,0
AH_ oion = (6xXAH,CO, +6xAHH,0)—AH,CH,,0,
=(6x-400+6 x-300)—(-1300)
=-2900 kJ/mol
=-2900/180 kJ/g
=-16.11kJ/g

Hence (C) is correct.

6. m>1m>I
More the branching in an alkane, lesser will be the surface area, lesser will be the boiling point.

OH OMgX
7. Cl\/\J\CHB CH;MgBr, dry cther, 0°C >C1 CH3 aqueous acid 5 CH3
CH;

O ‘cn,

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 on OMR sheet.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks 1 +4 If ONLY the correct integer is entered;
Zero Marks : 0In all other cases.

Cl

cl Br
8 Br —CHs  _
: Br ——Cl

Br

CH;

(unstable)
Br
60° Br
{_

Cl
(unstable) (stable p = 0)

C1

Cl
(stable p=0)
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9. n=4
(=0,1,2.3
|m, |=1==*1

For {=0,m, =0
£f=1m,=-1,0,+1

(=2, m,=—2,—-1,0,+1,42
f=3,m; =—3,—2,—1.0,+1,42,43

. 1
So, six electrons can have |m, =1 & m,=-—37. k=——-

R =kN,
=1.380%x1072% x6.023x10%

=8.31174
~8.312

=

10. Here, V,
Since, in 1/ solution , 3.2 moles of solute are present,

So, 1 solution ~ 1/ solvent (d = 0.4g/ml) ~ 0.4 kg

5 moles of solute 32
So, molality (m) = o Y -
mass of solvent (kg) 0.4

olution solvent

1. QY =

Nis
o

12. BeCl,, N3, N,O, NO3, O,, SCL,, ICI3, I3, XeF,
BeCl, ——sp——> linear
N3 ——>sp——> linear
N,0——>sp——>linear
1% O, —>sp—> linear
O, ——>sp’——>bent
SCl, —>sp’ ——>bent
I; ——sp’d——>linear
ICI; ——sp’d——>linear

XeF, —>sp’d——> linear

So among the following only four (4) has linear shape and no d-orbital is involved in hybridization.
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13. ) 200
I 0.9M, +0.1Mp
XpxM,
1000 _ e AR ... (ii)
m= (1) IM, +My
Iy As m=M
M= n, x1000xd _ Xp x1000xd 1000 2000
ng XMy +ngxMp X, xMy +Xg xMp QMA_QMA+MB
9M, + My =18M,,
OM, =M,
M _y
MA
SECTION 4 (Maximum Marks: 12)
. This section contains FOUR (04) Matching List Sets.
. Each set has ONE Multiple Choice Question.
. Each set has TWO lists: List-I and List-I1.
. List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).
. FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of these four
options satisfies the condition asked in the Multiple Choice Question.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks :+3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

14.

—— d—d o bonding

p — d = bonding

—— p—dnantibonding

—— d—d o antibonding

L.

15, MA) > R, T);(B) > (P,Q,5);(C) > (P,Q,S); (D) > (P,Q,S, T)

16. D

For H-atom:

312 Zr

Is orbital-¥ , < E & [a.,], S
a a[i

(i)

= :_13.6_{_1346): 3x13.6

T2 16 4 16
13.6 ( 1346] 8x13.6
s~ By =——"F—| ——|=
36 4 36
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=}

K, _[CH,cOo0™][OH"]
K,  [CH,COOH]

a

2

[on]= ( K x C]

Ka
(P) is a buffer, so [H] does not change on dilution, as [salt] = [acid].
() contains only CH;COONa
So CH,COO™ + H,0=—=CH,COOH + OH~
[OH.']: JKL®xC = [H*'] decreases by /2 times
(R) 1s also salt hydrolysis
So, NH; +H,O=——=NH,OH + H"*

K
H*]= [—=xC
-] [

So, C is made % so, [H7] becomes L

V2
(S) it is a solubility equilibria
So dilution does not effect [H'] or [OHT]

MATHEMATICS

SECTION 1 (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 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 Ifnone of the options is chosen (i.e. the question is 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 +2 marks; 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 (i.e. the question is unanswered) will get 0 marks; and choosing any other combination of options will
get -2 marks.

If o> +bx+c=0and ex’ +bx+a =0 (a,b,c € R)have a common non-real root, then
(A) ~2|al<b<2]|al (B) ~2|c|<|bl<2]c| (Qa=tc (D) a=c
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Sol.
wen vea R 09t CoenMn

Tt mclv«olh:h't eq” ned ome

+Hrore

B 38 ywust be commolL.

C

—

>  a

(&

- -~

b
b

D<o & 2 uyac

e
-
9 1< Ya

D a)aj¢b <24

Leta, =(111....1), then
——

n times

is not prime

2.

(A) aglz (B) a951

Qil----1) .
n
) (099:---9) =
9 N — =
nne}

An =

Sol.

t-)

1o —1|

An

to =)

—

+ -\

o — 1\
n

2
(taraa---t

If tanx =

then

(A)y=z B)ytz=a+tc

2[a=c

o¥ blé“lC»

is not prime

"\) (‘+ (o-f-loq-.(_-._

(«.5,01)

2

oy —ZH{b <ale)

(O)a,, isnotprime (D) a,, is not prime

n
to —)

to — )

P

,(a * C) y=acos?x + 2b sin x cos x + ¢ sin’x, z=a sin’x -2b sin x cos x + ¢ cosx,

Oy-z=a-c (D)y-z=(a-c)*+4b’
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SOl, mnx-%. a=c

y = acos? x + 2b sin x cos x + ¢ sin?x ....(I)
z = a sin?x — 2b sinx cos x + ¢ cos?x  ....(ii)
adding (i) & (ii)
(y+Z)=a+c — (B)
Substracting (i) & (ii)

(y—2) =(a—c) cos? x— (a - ¢) sin? x + 4b sin x cos x
= (y—2) = (a—c) (cos? x — sin®x) + 2b sin 2x

2b
= y-z=(a-c)[1-2 sinzx-p[nlzmxcos:q

=y-z=(a—c)[1 -2 sin?x + tanx 2 sin x cosx]
= y-—-zm=(a-c)[1-2sin? x + 2 sin?x]

—=y—-z=a-c¢ —(C)
SECTION 2 (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.

4. Ifa> 0 and the equation | z - a*| + | z - 2a| = 3 represents an ellipse then a lies in

(A)(1,3) (B) (v2,+3) ©0.3) D) (143)

Sol. 2 -2 «| Z-Z,|= K
e prredends amn eapse —‘F
K> |Zi-2, /
| z-otl 4| z-2al =3 fm e S
Wi veprdang M PEL [ES
( alaral < 3
—f) (3~2(\>_3 oy a2—1a<3
D a —2a4320 oY at-1a-3< o
b < o é+)(a-3< o
_ - Q) _
) a € R_‘ a ¢ (_\,3)__ —(-ﬁf)
P D) 20D o e (o, 3)
xZ 2
5. If the product of the perpendicular distances from any point on the hyperbola P % =1 of eccentricity
e = +/3 on its asymptotes is equal to 6, then the length of the transverse axis of the hyperbola is
(A)3 B)6 ©)8 (D) 12

Ravi commercial complex, above IDBI Bank, NH-31, Purnea (Bihar) Hot line: +918448440887, E-mail: vidyaviharcareerplus@gmail.com, Website:
www.thecareerplus.com

Page No. : 16



cAREER PLUS JEE Advanced Test 04 Paper 1 2023-25 | 14-03-2024 |

BRIDGE TO SUCCESS

Sol. B ang ot om My periola LI Ll

(NS P(q&qe, b—]—qhe)
. - 1b ;
Assymptotes © Y = L2y

D aytbx =0 4 4-bX=0

Prodvet of  poy pemficodanr = Py Py

P = \M—RM»GJr%M P - abtein § — b $2L§
.-
o Nare e
PPy = X2 - —
ST ¢ @
Z .
6. tw= 1 and |w|[=1, thenzlies on
z——1
3
(A) aparabola (B) a straight line (C)acircle (D) anellipse
Sol. ey
o = —L21
|l‘§||
Izl = z‘ﬂ

12
]

y- %— =+ y Two st. lines

X2+ y2=x24

If the two circles, x* +y* + 2g x + 2f y = 0 and x* + y* + 2g x + 2f )y = 0 touches each other, then

7.
fl _— tZ
(A fg =1fg, (B) g_ = g_ O ff,=gg (D) None of these
Sol. o _‘}?——\— 2g8,2C +2f‘2 - o

C(3W: (."3|a—'5l\), Yl:—J—_alT"'T—d

L
x""—+y +)'jz1 + lfly - o

Co e Qlj<»92'~}_‘_) P ¥, — ,3;_"'{")_)—

1€ 4w o onde “ouel each 0 ,

¢y = \rltY;,I
S [Grga) + Chott = \[airtr = Jove |

APter §h~vb4’—?°’v‘\‘m Tty = —R‘}L
o

= 5 T 3

Fr
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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 on OMR sheet.
. 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.
8. Let K is a positive integer such that 36 + K,300 + K, 596 + K are the squares of three consecutive

terms of an arithmetic progression. Find (K-920).

Sol. hest et ame  a—d, o, ad
(a-ay =  zeétic, @
(@4 4)? = 596 1< -
4)— = 306 }I<_ _@
(‘) "'Q"‘) 9 Ql—\—d?—: 21612 _Q‘v)
oo (W) 2 € v)
d’—: L6 — (V)
C”) ._(\) S uad = 5éo -
ad = 1o
dl: "10?:{0 (-—i»rr».\ V)

2 —_—
» a = \224%

trom @ K = a*—200 = g2 &

2 |k-o920 :fl

T
9. If the straight line drawn through the point P(ﬁ , 2) and inclined at an angle s with the x-axis, meets the

line ﬁx_4y+8 =0 at Q. Find the length PQ
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Ly

Sol.
Let p | = ¥y ¥ ‘I;x“’j-rg’:o

Thom  pavtractneT P(T_S',),)
Co- OYAX wo }e 0#— & WA

& = (V3hfucs,24lkns)-

N b A ey on L, .

D V3 (J_&'\'f)']orgQ) -4 (2+lYl$.x9 +¢=o0

&= /¢

= o+ i‘z‘_:l — g _2ly] +¢ =0

> o3 5 |v)=¢.

10.  Inthe given figure, the graph of y = p(x) = x* + ax’ + bx*+ cx + d go is given

@.2)

I (1,0\/(2, 0)
The product of all the imaginary roots of p(x) =0 is

Sol. Given,

B AT
p(z)= 12" +az’ + bz’ +cz +d a constant term/coefficient of z'= 2

It is passing through (1,0) From the graph given, we can see that the real roots of p(z) are

Hence, p(1)=0 given as,

FE+btetd=0 z =1, 2(as it intersects the real axis at (1, 0) and (2, 0))

It is pessing through {0, 3). Hence, we get Thus, the product of the real roots is 2.

=p(0)=2 Hence, the product of the imaginary roots can be given as,
»d=2 Product of all the roots/Product of real roots.
The product of all the roots of the bi-quadratic equation is _2
given as, _ :
I1. Let a, b and e be the three distinct non-zero real numbers satisfying the system of equations
l-4-L+ 1 21,1+L+Lzlandl+L+ =1, Then abc is equal to
a a-1 a-2 b b-1 b-2 c c—1 c¢c-2
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Sol. Given,
1 1 1
st¥eor iy =1
1 1 [
sttt =l
L_|..—Ll.+—l?_—_l

We can scc that a, b and c satisfy the equation of the form
given as,

L L I
J+l:I|+:2_l

Thus, the roots of the above equation arc a, b and c.

S r(r -1}z —-2)=(x - 1)z - 2)+ x(x — 1) + x(z — 2)
z® - 32® + 2z = 32 — 6z + 2
2’ 622 +8x-2=0

The product of the roots of abe is 2.

12.  LetX,, X, X,... are in arithmetic progression ession w with a common difference equal to d which is a two
digit natural number. Y, Y, Y ...are in geometric progression with common ratio equal to 16. Arithmetic
meanof X, X,... X is equal to the arithmetic mean of Y, Y, .... Y which is equal to 5. If the arithmetic
mean of X, X_... X +35 is equal to the mean arithmetic mean of Yo Y oY then d is equal to

+1°

Sol. mw(Yv,YZ,Y3,-—v,X,\) = S -—d)
Meah. ( oy \/1, 73, »—“57’-\) = 3 -4i) -
Meav\( Xc, Xﬁ—l *g -9 X 45

- mean U.’w: Yyapt Taxp ’“’Y"*P)‘

2 mean 6“1—5‘&),6‘1—@:&), ae oy @“,rrJ)J p
} mean § C1o06%), (4516"), (7,.[69/._-,6{“-(4)J

=) mean (Y"XHY)I'”X")* o
‘e,P "M ean (\1,) \/‘L; -7 7'\)

?
=) 5trd = e S

P
= & — (S -1
possile value

0/2 4 = [S‘/'LS_S’
Now

. wony) = LY
e of & (o 8o )

13. If the mean and variance of eight numbers 3, 7,9, 12, 13, 20, x and y be 10 and 25 respectively, then
X .yisequal to
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Sol. Mean
- 3+7+9+12+13+20+z+y =10=z+y=16...(i)
Variance o2 = (ml) ( )
9+49+81+144+8169+400+I A 100 = 25

= z? + y® = 148 .(ii)
(z + y)? = (16)% = 2% + y? + 2zy = 256 = Ty = 54

SECTION 4 (Maximum Marks: 12)

. This section contains FOUR (04) Matching List Sets.

. Each set has ONE Multiple Choice Question.

. Each set has TWO lists: List-I and List-II.

. List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).

. FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of these four
options satisfies the condition asked in the Multiple Choice Question.

. Answer to each question will be evaluated according to the following marking scheme:
Full Marks :+3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

14. Consider a sequence {b_} of integers such thatb ,b,, b, areinA.P.,b,,b,, b arein GP., b, b_, b,

32 42 2 42

areinA.P., b, b, b_arein GP. and so on. Also glven that b =1 and b, +b,=198. Then

Column-I Column-II
(A) /b, isequal to & 3
(B) Sum of digits of b, is equal to Q 15
© n I‘bo is equal to ) 2
(D) Sum of digits of b, is equal to S) 17
(m 13

A ->T,B->PC—>S,D—->Q GbLYA->T,B->PC—>R,D->Q
(c)A>P,B>T,C>R,D —>S ())A > P,B>R,C—>S,D -Q

15. Five balls are to be placed in three boxes. Each can hold all the five balls. The number of different ways
can we place the balls so that no box remain empty if

Column-I Column-II

(A) balls and boxes are all different is equal to (P) 2

(B) balls are identical but boxes are different is equal to Q 6

(C) balls are different but boxes are identical is equal to R) 25

(D) balls as well as boxes are identical is equal to (S) 50

(T) 150

(a)A - PB—>Q,C—>S,D -R bA->T,B>5Q,C—>R,D S
©A->T,B>Q,C»PD >R (DA > S,B—>Q,C—»P,D »T
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16. Column-I Column-II
(A) 2¢” is divided by 7, then the remainder is (P)O
(B) 5” is divided by 13, then the remainder is Q)2
(C) (20)"3 +(13)* is divided by 9, then the (R)4
(D) 32 is divided by 7, then the remainder is (S)6
(T)8
AA—->Q,B->T,C>P,D —-R (B)A - Q,B>T,C—>S,R -»D
(OOA ->R,B>T,C—->Q,D —»S (D)A - S,B>T,C—»P,Q -R
17. IfZ,Z,, 7,7, are the roots of the equation z* + z* + z°+ z + 1 = 0,then
Column-I Column-II
(A) (z; -z -z 1)z, - 1) = P) -1
(B) (z; +1)(z, +D)(z +1)(Z, +1) = Q) 0
C)z' +z,+z,+z, = R) 1
(D) The last value of [|z, +z,|] = S) 4
([.] denote greatest integer function) (T) 5
(aA >T,B>R,C—>P,D —-Q (b)A—>PB—>Q,C—>S,D »R
(c)(aA > P,B->T,C—>Q,D »>R (A > T,B>R,C>S,D -Q
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