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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.
1. A particle of mass m is moving in the xy-plane such that its velocity at a point (x, y) is given as

Vv = a(yx + 2x9), where a is a non-zero constant. What is the force F acting on the particle?

@ F =2ma?(x% +y9) ®) F =ma?(y% + 2x§)
© F =2ma?(y2 +x9) d F = ma?(x® + 2y9)
Sol. A A
° ¥ = &(yx+2y]
A
A Vg = 22 Y

1 m ﬁl
_ 5. A Ao = AT
-1 Q, = R& XA 1

2 -Z\ - 7—"(}[“7‘4'79

—

W ‘
= 4 J
=\ c . D_ m« g_ AN T a
2. A particle moves in a straight line with a retardation proportional to its displacement. Its loss of kinetic
energy for any displacement x is proportional to
(a) -x (b) - x? (c)Inx (d)e
a=—kx= v —kx.
dt
ﬂxﬂ =—kx = vdv = —kxdx
dx dt
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v .

J.vdv = —kJ- xdx = AKE oc —x°

3. A thin uniform annular disc (see figure) of mass M has outer radius 4R and inner radius 3R. The work
required to take a unit mass from point P on its axis to infinity is

(@) 23 (2 -s) (b) 22 2 +5)
© % (@ (2 +s)
M

Sol. Mass per unit area ¢ =

M(4R)* - (3R)°]’
area of ring =2mxdx

mass of ring = dm =2noxdx

4R
dm
Vo =G|——
(AR)™ +x7]
4. An insect of mass m is initially at one end of a stick of length L and mass M, which rests on a smooth floor.

The coefficient of friction between the insect and the stick is k. The minimum time in which the insect can
reach the other end of the stick is t. Then t* is equal to
(a)2L/kg (b)2Lm/kg(M+m)  (¢) 2LM/kg(M +m) (d) 2Lm/kgM

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



BRIDGE TO SUCCESS

CAREER PLUS JEE Advanced Test 03 Paper 2 2023-25 | 22-01-2024 |

Sol.
_slticeet)
Ml kng
Cov 'nS2ck .- Wﬁé@:& qhicl)
o ¢ .
~ A I — ’
Cuwg = ’_;:_it < —% & Moris
=
— {)‘
L'X L‘H’ - E?—;‘
o
g = W‘fﬁﬂL]o» Quq) =~ KRIL
- ‘N‘-% At* M 2
&C[.S - iLlﬁ - 2517
r Y 2 M4
_ + L [ 'f\‘a’ t - 4+ = -
=) - =
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 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 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.
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3. An annular disk of mass M, inner radius a and outer radius b is placed on a horizontal surface with
coefficient of friction u, as shown in the figure. At some time, an impulse J,X is applied at a height
h above the center of the disk. If h = h,, then the disk rolls without slipping along the x-axis.
Which of the following statement(s) is(are) correct?

FrF T TFTEFTFTFITFFTFFTFFFL s |

| PP T T TFTTFTTFTTFTTFTTFTFFEF

@ Foru + 0anda — 0, h,, = b/2.
) Foru #=# 0and a — b, h,,, = b/2.

(¢c) For h = h,,, the initial angular velocity depend on the inner radius a.

(d) For u = 0 and h = 0, the wheel always slides without rolling.

Sol.

7, =Mv eq"- (i)

and 7,h = %(az +b* )

v
Ifh=h =o=

T,h, = %(az +b° )%

= usingeq" (1)
_a’+b’

m 2b

@1Ff a0 hm—>§ ®) assb h —b

(c)h=h_ itis the case of pure rolling motion (as given) hence initial velocity will not depend upon inner
radius ‘a’

(d) for u=0,h=01it’s the case sliding motion
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6. A ring rolls without slipping on the ground. Its centre C moves with a constant speed u. P is any point on the
ring. The speed of P with respect to the ground is v
(@) o<v<ou (b) v=u, if CP is horizontal.
(¢) v=u, if CP makes an angle of 60° with the horizontal and P is below the horizontal level of C.

(d) v = v/24,if CP is horizontal.

Sol. Every point on the ring has a

horizontal velocity u due to its linear
motion, and in addition a velocity u,
tangential to the ring, due to its
rotational motion. The resultant of
these two is the velocity of the point
with respect to the ground.

Hence,

va=0, vg=2u, vp=2u, vg=1u.

7. A satellite is revolving around earth in a circular orbit at a height g from the surface of earth. Which of the

following are correct statements about it (M = mass of earth, R =radius of earth, m = mass of satellite)?

. .. |2GM . 2GMm
(a) Its orbital velocity is 3R (b) Its total energy is — IR
.. . GMm . . 2GMm
(¢) Its kinetic energy is IR (d) Its potential energy is — IR
G GM 2GM
Sol. Orbital velocity = \/ Rih \f — “V3r
B
_ _GMm  GMm
Total energy = 2 3R =" T3m
G
Kinetic energy = %m{%} = L;:’;m
Potential energy = Total energy — Kinetic energy
~ GMm GMm
" 3R 3R
_ 2GMm
- 3R
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.
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A satellite is in a circular orbit very close to the surface of a planet. At some point it is given an impulse along
its direction of motion, causing its velocity to increase 7 times. It now goes into an elliptical orbit, with the
planet at the centre of the ellipse. The maximum possible value of # for this to occur.

Calculate 4 7%=

Sol. GM

The initial velocity of the satellite is given by v = R

The satellite will remain in the elliptical orbit as long as v <v,,
where v, is the escape velocity.

2GM
Also, v, = R
o GM ” 2GM
nv<ov, or M = SN
or n<vV2 or Niax = V2.
2
) N\
ﬁ 0

Adisc of mass m = 10 kg rotates freely about a fixed horizontal axis passing through its centre. A thin
cotton pad is fixed to its rim, which can absorb water. The mass of water dripping onto the pad per unit time
is = 0.5 kg/min. Ift be the time will the angular velocity of the disc get reduced to half'its initial value.
Calculate t= Sec.

I(DO
Sol. L:IO(DOZT or 2l =1
or Zlmr2 —lmr2+(t 2
ot | = 0 ue)r
2 2
Mg
o =—"
T o
10
—ZX—M=6OOSGC
/] Force

Assolid cube is placed on a horizontal surface. The coefficient of friction between them isu =0.2 . A
variable horizontal force perpendicular to one edge and passing through the midpoint of that edge is applied
on the cube’s upper face. The maximum acceleration with which it can move without topplingis  m/sec?
(Take g= 10 m/sec?)
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Sol N=mg Leta be the length of each edge of
’ P the cube.

At the position of toppling, taking
T T the torque about C, we have

{umg x%}+

Pxo|=mgx=
F=uN *mg 2]_"15 2

or P=mg-umg.
Let f= acceleration.
P —umg =mf
or mg-2wng=mf or f=g(1-2p).

Apoint mass of 1 kg collides elastically with a stationary point mass of 5 kg. After their collision, the 1 kg
mass reverses its direction and moves with a speed of 2ms. If | 5| be the magnitude of the total momentum
of the system after the collision and [k be the magnitude of the KE of the COM.

Calculate |p| +100 x [|=__ .

Sol. u=-2+5v ii rest
v+2=-10-u)=u 1kg 5.kg

Solving, u=3 m/s, wv=1m/s
2mis=+—8 *—

KE of CM=_-(6 k)05 m/s)* =075). e S

A carpet of mass M = 50 kg made of inextensible material is rolled along its length in the form of a cylinder
ofradius R =3m and is kept on a rough floor. The carpet starts unrolling without sliding on the floor when a
negligibly small push is given to it. If v be the horizontal velocity of the axis of the cylindrical part of the
carpet when its radius reduces to R/2. Calculate v? = m?/sec?. ( Take g= 10 m/sec?)

Sol. Let M’ be the mass of unwound carpet. Then,

2
nR? 2 4

From conservation of mechanical energy :

R_1(M 1
MgR - M’'g—=—|= |+ - Iw?
= £3 2(4)” 2

M

or gMgR =
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13. Consider an elliptically shaped rail PQ in the vertical plane with OP =3 m and
OQ =4 m. Ablock of mass 1 kg is pulled along the rail from P to Q with a force
of 18 N, which is always parallel to line PQ (see figure). Assuming no frictional
losses, the kinetic energy of the block when it reaches Qis (n % 10) J.

The value of nis . (Take g= 10m /sec?)

Sol.  From work-energy theorem.
W, +W_ =K. -K

10x5 - 40 =K,
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.

A ball is thrown with a speed u= 10,/3 m/s atanangle ¢ so that the area enclosed by the balls trajectory

with the horizontal surface is maximum. Taking g=10 m/s*and /3 =1.732

14. Calculate the angle ¢ so that area enclosed by the balls trajectory with the horizontal surface is maximum.
f = °.
Aball is thrown with a speed u = 10,/3 m/s atan angle ¢ so that the area enclosed by the balls trajectory

with the horizontal surface is maximum. Taking g= 10 m/s?and /3 =1.732

15. Calculate maximum horizontal surface area = m>.
SOI- Coordinates of the ball att =tis
X =ucos 0t

. 1 2
=usinbt- —gt
Y 29

i ¥
and time of flight is e

Area under trajectory is
2usinf

X g 2

= - : gt

A= _[ydxf j {usmet— 2 Jucosedt
0 0

4
e zizsin3 0coso
3g

For A to be maximum, % =0

= B8=60°
e B _ 104 85~ 105 m2
8g*
The gravitational force g upon an object of mass m placed in external gravitational M, R L
field E_, is givenby F = mE_ . Consider a fixed mass ring (of mass M, radius R) in Wy I i
y-z plane, with centre at (0, 0) and axis of ring along x direction. il

16. The intensity of gravitational field has the maximum value at x equal to + R.
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The gravitational force £ upon an object of mass m placed in external gravitational M. R L
field E_, is givenby F = mE_, . Consider a fixed mass ring (of mass M, radius R) in i -
y-z plane, with centre at (0, 0) and axis of ring along x direction. sTrg
17. The value of maximum gravitational field intensity is G
Sol. [ Gmx
( R2 g X2 )3i 2
For maximum,
al
— O
dx
R
— X=*—
J2
| _ G2m
max 3 \/g R2
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.
1. Equivalent mass of H,PO, when it undergoes disproportionation to PH, and H,PO, will be
M.W b 4xM.W M.W d 3IxM.W
@ — (b) —— O @ = —
2. On the appreciable hydrolysis of a salt of strong acid and weak base to be used to calculate degree of
hydrolysis ‘X’
— Kw — K w — K w
(a) ¥ = —Kh K (b) *= K. (c) X= KK (d) None of these
Sol.
3. De Broglie wavelength of an electron travelling with speed equal to 1% of the speed of light .
(a)450Pm  (b)210Pm (c) 242 Pm (d)320Pm
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Total double bond (DBE) equivalent present in compound

—

(a)6 (b) 8 ()11 (d) 14
TR
Sol. @
- L.,
=R
== -
— gz |

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 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 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.

Which of the following statements is/are not correct for following compounds?
(i) SCL(OCH,), and (ii) SF, (OCH,),
(a) Cl-atom Occupy equatorial position in case of (i) and F-atoms occupy equatorial position in case of (ii)
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(b) OCH, groups in both cases occupy the same position
(¢) Cl-atoms occupy axial position in case of (i) and F atoms occupy equatorial position in case of (ii)
(d) Cl and F-atoms occupy either exial or equatorial position in case of (i) and (ii) respectively

6. Which is/are correct graph?

(d) -

Intensity of light a
—_— —

K.E of photo electron
—
~_~
=3
N’
K.E of photo cleotron

@ :

=

7. Aqueous solutions of HNO,, KOH, CH,COOH and CH,COONa of identical concentrations are
provided. The pair(s) of solutions which froms a buffer upon mixing is/are
(a) HNO, and CH,COOH (b) KOH and CH,COONa
(¢) HNO, and CH,COONa (d) CH,COOH and CH,COONa

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 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 :  01Inall other cases.
8. Among the given molecules identify aromatic molecules

\( 1) \\ \\_//\/)

L— e
— ©
) 0

I

n

ans:-6
9. Given
A —_— B K =10
B —_— C K 2
Cg D K =0.01
Calculate K¢ for the reactlon
Dg — A(g)

Sol. ans:-5
Koo Ly 11
‘10 001 2

=5
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0 —
10.
Z \ ™~
— /
) xX+2
X =Total number of resonating structure value of = y ?
Sol 10+2 12 6
ol. =—_—=
2 2

11. One mole of N,H, loses 10 moles of e to form a new compound Y. Assuming that all the Nitrogen appears

in the new compound, what is the oxidation state of Nitrogen in A?

[There is no change in the O.S of Hydrogen]
ans;-3
12. Total number of structural isomerism in C.H , ( only alicyclic compounds)
ans;- 12
13.

Time,
The gaseous reaction A(g)+n (B)g == mc
A,*tn B, ——mc(g) s

As represented in the above graph, what is the value of n +m="?

ans;-5
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.

We know that balancing of a chemical equation is entirely besed on Law of conservation of mass. However
the concept of Principle of Atomic conservation (PoAC) can also be related to Law of conservation of mass
in a chemical reaction so POAC can also act as a technique for balancing a chemical equation e.g. fora
chemical reaction

ABC, > AB+C,
on applying PoAC for A,B & C and relating the 3 equations we get

2 2

n n n
ass _ ap _ i(n : number of moles of x)
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thus the coefficients of ABC, , AB and C, in the balanced equation will be 2, 2 and 3 respectively and the
balanced chemical equation can we represented as 2ABC, — 2AB+3C,
Based on above calculate the following

: . . : . g
14. The numarical coefficients p, g, r in the balanced chemical equation pA +gB, —rA_B.. Then ; =

(a)2p=r (b)gq=125p (c)r=2q (d)q=0.8p

We know that balancing of a chemical equation is entirely besed on Law of conservation of mass. However
the concept of Principle of Atomic conservation (PoAC) can also be related to Law of conservation of mass
in a chemical reaction so POAC can also act as a technique for balancing a chemical equation e.g. fora
chemical reaction

ABC, > AB+C,

on applying PoOAC for A,B & C and relating the 3 equations we get

nABC} nAB

n
= =—2(n :number of moles of x
2 2 3 ( : / 4 )

thus the coefficients of ABC, , AB and C, in the balanced equation will be 2, 2 and 3 respectively and the
balanced chemical equation can we represented as 2ABC, - 2AB +3C,

Based on above calculate the following
15. If the atomic masses of X and Y are 10 and 30 respectively than the mass of XY, fromed when 120g of Y,
reacts completely with X in reaction

X+Y, - XY,
(a) 133.3¢ (b) 200g (¢) 266.6g (d) 400g

X, Y, and Z react in the 1:1:1 stoichiometric ratio. The concentration of X, Y, and Z were found to vary with
time as shown in the figure below

A

3
% ™
é M X
O 5M |
g M \ : 7
O 3w 1
M ! ] Y
™ 1 :
1 1 I
1T 2 3 4 5 T(z=0)
Time
16. Following equilibrium reaction represents the variation of concentration with time. Each reaction has been
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given an integeral value at the end of each reaction as [n], n=any integer . Enter the integeral value of the
correct equilibrium reaction

@) Xy T Yy =7, [l] (0) Xy T Y =2, [2]

©)Zy T Yy =Xy [3] (@) Zy + X ==Y, [4]

Sol.  Clearly concentration of Y is not changing with time hence it will be pure solid or liquid.
Concentration of X is decresing hence it will be reactant and Z will be product of the reaction

X,Y, and Z react in the 1:1:1 stoichiometric ratio. The concentration of X, Y, and Z were found to vary with
time as shown in the figure below

= &M
|
% ™
E oM X
‘g 5M | ]
8 ;lm Lo Z

2M ! 1 Y

™ 1 :

12 3 45 il

Time

17. Value of the equilibrium constant 3 x (K ) for the equilibrium represented the above graph will be

9 b 21 2 d 12
a) o — C) o P
@ 5 (b) (©) 3 )~
S 1 K _lZ(g)Jeq _i
Ol. e | | -
X(g) q 6
MATHEMATICS
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 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.
1. The equation of the locus of a point which moves so as to be at equal distances from the point (a, 0)
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and the y-axis is
(@) y’-2ax+a>=0 (b)y’+2ax+a’=0 (c)x*-2ay+a’=0 (d)x*+2ay+a’=0
Sol.  (h-a)*+k?=h?

= -2ah +a?+ k?= 0 Replace (h, k) by (x, y), then y* - 2ax + a? = 0 the required locus.

Tangent to the parabola y =x?+ 6 at (1, 7) touches the circle x*> + y? + 16x + 12y + ¢ = 0 at the point

(a) (-6,29) () (-13,-9)  (© (-6,-7)  (d)(13,7)
Sol.  Equation of tangentat (1, 7)toy=x>+6

1
g(y+7):x.1+6:>y=2x+5 eq"....(1)

This tangent also touches the circle
X+y+lox+ 12y +¢=0 ..(il)
Now solving (i) and (ii), we get
X2 +2x + 5 +16x + 122x +5)+¢c=0 =5x*+60x +85+c=0
Since, roots are equal so
b*4ac=0 = (60)*-4x5x(85+¢c)=0
60
85+¢c=180 = 5x*+60x + 180 =0 = X=E=—6
&y=-7
Hence, point of contact is (-6, -7)
The equation of an ellipse whose focus (-1, 1), whose directrix is x - y + 3 = 0 and whose eccentricity is

1

E,isgivenby

@) 7x*+2xy+7y’+10x—-10y+7=0 (b) 7x* —2xy+7y" —10x+10y+7=0
(c) 7x*=2xy+7y*—10x-10y-7=0 (d) 7x* =2xy+7y* +10x+10y—-7=0

Vot 1) +4(y-1) 1

x—y+3 2

V2

Sol.  Letany pointon it be (X, y), then

Squaring and simplifyiing, we get
7x* +2xy+7y" +10x—10y+7=0

N L)
Find the coefficient of x* in the expansion of (1+x+2x {2)6 - gj

24 . 112 224 o112
@~ (b) = © - (@)

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 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 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
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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. Let A and B be two distinct points on the pa- rabola y*>= 4x. If the axis of the parabola touches a circle of
radius r having AB as its diameter, then the slope of the line joining A and B can be

1 1 2 2
(a) — (b) - (c) ~ (d .

Sol. A, 2t,) B(3, 2t,)

t2+t2
Centre : [‘—21 ‘-”a}
ty+t,=%r

slope of chord = ﬁ = t%
6. Inth ion of (%/Z + Lj
. € expansion o Jo
A.the number of rational terms=4  B. the number of irrational terms = 19
C. the middle term is irrational D. the number of irrational terms =17
7. Ifthe coefficient of the middle term in the expansion of (1+ x)***? is coefficients of middle terms in the
expansion of (1+x)**!are q and r, then. Which of the following options are wrong
(@) ptq=r () p+tr=q (p=q+r (dp+q+r=0
Sol.  Since (n+2) th term is the middle term in the expansion of (1+ x)**?, therefore p=*"C _ .
Since (n+ 1) th and (n + 2) th terms are middle terms in the expansion of (1+x)2n+1 , therefore q =>""' C_
r= 2n+l(:nJrl BUtanCn+2n+lcn+1=2n+zcn+1' q +r= p

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 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 . 01Inall other cases.

8. Ifthe line y=3x + 1 touches parabola y? = kx, then find k.
ans;- 12.00

9. IfS,,S,, S, are the sums of first n natural numbers, their squares, their cubes respectively, then find the

value of w .

ans;- 9.00
10. Ifa double ordinate of the parabola y> = 4ax be of length 8a, then the angle (in degrees) between the lines

joining the vertex of the parabola to the ends of this double ordinate is
ans;- 90
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11. The coefficient of x° in the expansion of ( 1 +x?)° (1 +x)*is

Sol. Wehave (1 + m2)5(1 o) s +iCe® 3 ettt )
(*Cp + *C1z + 1C22* +1C323 + *Cyzx?) So coefficient of z°in
(1 + 22)° (1 + z)¥] =5C,. 4C1 + 4Cs.5Cy = 60.

ans ;- 60
12. Aline passes through A(1,1) and B(100,1000). The number of points with integral co-ordinates on the line
strictly between A and B is
Sol. The slope of the line is
1000-1 111
100-1 11

So, all the points will have the form (1+11t,1+111t)
=1<1+11/<100=0<11t <99 =0 <t <9 i(i)

and | <1+111#<1000=0<111 <999 = 0 < <9......(1)
Hence from (i) and (ii), there are 8 such values of t and hence there are 8 such points.

ans:- 8

13. A piece of cheese is kept at P(1,2) in aplane . A rat sitting somewhere in the fourth quadrant with no sense
of direction starts moving towards the cheese along the line x - y=3, and after reaching a point Q(a,b), it
starts getting farther from the cheese, then (a + b) is equal to

SOl Let the point Q be (h + 3, h)
: Now since after reaching point Q it starts moving farther
So, PQ must be perpendicular to the line

o2 @, 0)
Slope of PQ Wa2

Slope of the line 1

= h-2=-(h+2)
= 2h=0=h=0
So. Q=(3,0)

. a+bis3

P(1,2)

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.
Let P(x) be a quadratic polynomial with real coefficients such that for all real x the relation
2(1 +P(x) = P(x - 1)+ P(x+1) holds.
IfP(0)=8 and P(2)=32 then :
14. The sum of all the coefficient of P(x) is:

(a) 20 (b) 19 ()17 (d) 15
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Let P(x) be a quadratic polynomial with real coefficients such that for all real x the relation
2(1 + P(x) =P(x - 1) + P(x+1) holds.
IfP(0)=8 and P(2)=32 then :
15. Ifthe range of P(x) is [m, 8), then the value of m s :
(a)-12 (b) 15 (c)-17 (d)-5

Two consecutive numbers from n natural numbers 1, 2, 3......, n are removed. Arithmetic mean of the

. . 105
remaining numbers is I
16. The value ofnis:
(a)48 (b) 50 (c)52 (d) 49

Two consecutive numbers from n natural numbers 1, 2, 3......, n are removed. Arithmetic mean of the

. . 105
remaining numbers is W

17.  The Squre of the GM. of the removed numbers is :

(a) /30 (b) Va2 (©) V56 (d) V72
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