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SECTION - 1
A block M hangs vertically at the bottom end of a uniform rope of constant mass per unit length.
The top end of the rope is attached to a fixed rigid support at O. A transverse wave pulse (Pulse 1)
of wavelength 2 is produced at point A (Pulse 2) without disturbing the position of M it takes time
T,, to reach point O. Which of the following options is/are correct?

7

O [P Pulse 1

> Pulse 2
AlM

(A) The velocities of the two pulses (Pulse 1 and Pulse 2) are the same at the midpoint of rope
(B) The velocities of any pulse along the rope is independent of its frequency and wavelength
(C) The wavelength of Pulse 1 becomes longer when it reaches point A

(D) The time T,, = T,

g F9H YRad gamarel (uniform mass per unit length) Seaier SR @ el RN &R U@ JedT M T ganl
81 SR &1 g% R 95 AR (fdg O) A Wel™ 8 | aRiI—Qed A, &l 3y a7 W (We 1, Pulse 1) fig O
W SO B g 81 Y O We fdg O W fig AT T, 99d H ugerc! 8 | e M @l fam fenfda fba gy fig
A R fHOT B T8 aRI—<= A, B IR IR We (We 2, pulse 2), fig A% fdg O & T, a9d 4 ug=dl & |
1 & I BT () BUA TE B/2?

O [P Pulse 1

> Pulse 2
AlM

(A) SR @ w9 fdg w) g 1 (pulse 1) Td W& 2 (pulse 2) &1 971 F9H B |

(B) R & rgfaw U fadl ff g &1 971 I¥a! amaRy vd av def W iR 9 2|
(C) W< 1 (pulse 1) @ a¥v—aed fdg A a® yga # ol &1 e |

(D) & Ty = T,

B,D

T (M + px)g :
v, = F = T; p = mass per unit length

= v depends on X
hence, A,D & B is theoretical
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2.

A circular insulated copper wire loop is twisted to form two loops of area A and 2A as shown in the
figure. At the point of crossing the wires remain electrically insulated from each other. The entire

loop lies in the plane (of the paper). A uniform magnetic field g points into the plane of the

paper. At t = 0, the loop starts rotating about the common diameter as axis with a constant
angular velocity o in the magnetic field. Which of the following options is/are correct?

(A) The net emf induced due to both the loops is proportional to cos ot

(B) The rate of change of the flux is maximum when the plane of the loops is perpendicular to
plane of the paper

(C) The amplitude of the maximum net emf induced due to both the loops is equal to the
amplitude of maximum emf induced in the smaller loop alone

(D) The emfinduced in the loop is proportional to the sum of the areas of the two loops

Udh MeAThR fagd—edl a’1 dr (insulated copper wire) @1 A Td 2A dlel &1 &3%hall & deldl § mafid fba
T B | AR & sifdwHvr fig faggaRieh w&ad & (S o | <oifan T ®) | AYel 96 BT & dd | Rerd © | BrTe

D dcl & fWeTad ReR dU1 Ue WM w1y &5 B Ad3 SURYA € | 9o1d U+ AHaIye Al 4 &+ 38l &
IR T t = 0 ¥ o I 971 (angular velocity) | g9 Y& dxal © | 7791 9§ & D19 91 (J) AT T8 5/87

(A) SHI gl | I+ Hd Ufa fagd aEd 96 cos ot A FAMURN B |
(B) 519 Il HT T DI & dal ¥ 3fWeid fazn 9 21 g d9 Ifvare & gRad= &) &% Af¥wdq 8l g |

(C) TSI Tl ¥ I~ AfBTH ol YN fIga 8P ae1 B 3AM, BIC goid H Iq~ AfAdhad Ufd g aes
A B M S IR BT

(D) uf¥a fagd are® 9 gorll & AWl & AT & FAMUINISG 2 |
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2. B,C
induced current is both loops in opposite directions;
Cret = €, 7€

¢, = 2BA coswt

¢, = BA cosoet

_ dép ,
e, = at - 2BA sinot
e, = BA sinwt

1

€. = €, — e = BAsinot

3. A block of mass M has a circular cut with a frictionless surface as shown. The block rests on the
horizontal frictionless surface of a fixed table. Initially the right edge of the block is at x = 0, in
a co-ordinate system fixed to the table. A point mass m is released from rest at the topmost point
of the path as shown and it slides down. When the mass loses contact with the block, its position
is x and the velocity is v. At that instant, which of the following options is/are correct?

2gR
(A) The velocity of the point mass mis: VvV = gm
1+ —
M
mR
(B) The x component of displacement of the center of mass of the block M is ; — M+ m

mR
M+m

(C) The position of the point mass is : x = —\/5

m
(D) The velocity of the block M is : V = _MVZQR

3. TATHR A9 dlel T Cd BT SH M & | F Jedhl Uh ayvl M2 99 IR Rerd g | 991 & auey (in a coordinate
system fixed to the table) Tea &1 qIf21 BR (right edge) x = 0 W Ryd 8 | TMM m dTat o fdg %01
(point mass) @I aIBR dY & Izadq fdg ¥ faRmEeRen 3 8ier ol (released from rest) g1 3 fdg &0
FATBR G W A1 B R R & | 99 g 01 Jed ¥ Aua 384 8 9aT 8, 79 SHa! drefdrs Rafd x aiR
Ty v R B A () B 98 B/
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2gR

14M
M

(A) g &1 (m) &1 37 v = 21

R
(B) Tea (M) & Hefd &g @ faReua &1 x ge& (x co-ordinate - M g

M+m
mR
j = —/2
(C) fig 1 (M) BT & X \fMer%H
m
(D) Ted (M) &1 a7 V = _MJZQR g
A,B
Let wedge shifts by x.
/R\
m
«(0,0)
X
Mgy =0=M(-x) +m(R-x)=0=x = 8
Xy =0=>M (=x) + m ( X) = =X= "9

Then mechanical energy conservation

lmv2+le2=ng,R=h

2 2
& momentum conservation
mv = MV

2gR
M

A flat plate is moving normal to its plane through a gas under the action of a constant force F. The
gas is kept at a very low pressure. The speed of the plate v is much less than the average speed
u of the gas molecules. Which of the following options is/are true?

(A) The pressure difference between the leading and trailing faces of the plate is proportional to uv
(B) At a later time the external force F balances the resistive force

(C) The resistive force experienced by the plate is proportional to v

(D) The plate will continue to move with constant non-zero acceleration, at all times

% que wre (flat plate) 3/ed <919 @& 319 (gas at low pressure) # U9 T &1 Aficid faen #, 911 91 F &
g9 H SR | ©ie &I 1 v, I/ Uil & Sid 1 u | 98 &9 2| B 7 | DI 91 (W) HAT [ 8/87
(A) IR Td T U & T41d BT AR uv B FATGURI B |

(B) BB @9 & 918 9 g F 3R ufoRig g1 |gferd 8 g |

(C) ™I gRT 319d §37 URRIEI® 9ol v & FAMUT 2 |

(D) wic HaaT YR ReR @Rl (constant non-zero acceleration) ¥ Fe &4 |
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4. A,B,C

Leading
face <_@ G—’V

Before After
Collision  Collision

1=Y="VY o vi-u+2v

V+u
= Ap=mvVv'-m(-u) = mv' + mu

=2m (u + v)
= F_oc pA (U + v)?
Rear

% %
face
u
o v

Before After

Collision  Collision
1=Y"Y Lv=2v-u

u-v

= AP = mv' - mu = 2m (v-u)
= Foap A (v-u)?
Force difference = F - F, o uv
= Fres = KUV

F

dv
- F—FReS=—(M):>F kuv—ME
5. In the circuit shown, L =1 uH, C =1 uF and R = 1 kQ. They are connected in series with an a.c.

source V =V, sin ot as shown. Which of the following options is/are correct?

L=1pH C=1pF R=1kQ
— | — vy

)

9 V, sin ot

(A) The current will be in phase with the voltage if o= 104 rad.s™!

(B) At ® >> 10° rad.s™!, the circuit behaves like a capacitor

(C) The frequency at which the current will be in phase with the voltage is independent of R
(D) At ® ~ 0 the current flowing through the circuit becomes nearly zero.
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5. o o fewr Mg oRuer § L=1pH, C= 1 pF @M R = 1 kQ 8| & uRad dieedr (V = V, sin ot) & 4
goft Fag g1 91 & 9§ 19 1 () BUF I8 B/E?

L=1pH C=1pF R=1kQ
— | — vy
(9 V, sin ot

(A) 919 o= 10 rad.s! Erft @9 fag@ ar1 (electric current) dreedl & FHAG § BT |
(B) 919 @ >> 10° rad.s!, uRue IR (capacitor) @ dv8 Ud8R Xl ® |

(C) 99 fazgyd g1 dieedl &1 F9den | 8RN I 98 afmafd R R AR 7181 &l |

(D) 919 @ ~ 0 B a9 gRuy # g&dt arT 3= & Aae 8rft |

5. CD

0, = /é =10°

A & B incorrect
C & D correct — Theoretical

6. For an isosceles prism of angle A and refractive index y, it is found that the angle of minimum
deviation 5_ = A. Which of the following options is/are correct?

(A) At minimum deviation, the incident angle i, and the refracting angle r, at the first refracting
surface are related by r, = (i,/2)

1 _
(B) For this prism, the refractive index p and the angle of prism A are related as A = ECOS ! (%)

(C) For the angle of incidence i, = A, the ray inside the prism is parallel to the base of the prism
(D) For this prism, the emergent ray at the second surface will be tangential to the surface when

. ol A
the angle of incidence at the first surface is I, = Sin™* {Sln A,/4C052§ -1-cos A}

6. e wHfgarg fUs9 &1 fisH @191 A § (isosceles prism of angle A) | 39 fUSH &1 srgad=ie u & | 39 U9 &1
=74 faae= d1vr (angle of minimum deviation) §_ = A2 | /1 § &1 @19 1 (H) $F 981 8/8?

(A) AT fa=e § Smufid HIv i, Td Yo 3fueadid dd & uaxid dIv r, = (i,/2) §RI Fafed & |

1
(B) firoq @1 amuad=ie p gd fOew Hror (A), A = ECOST1 (%) FRT HEfdd 7|

(C) i@ fISH &1 AU IVl i, = A8 a9 fOsd & NaR Yprer fbror fIsH & ER & FHHR 8l |

. . . A
(D) W19 Ugel el UR AT BT | = Sln{smA,HcoszE—l —COSA} 2, 99 29 9 & fog el o

| fta fvor fisq & uss 9 wefta 8| (tangential to the emergent surface)
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A,C,D

At minimum deviation
rh=r,=A2&i=¢,38 =A
s,=ite-A=A=i=A=e

s|n(A+26mj sinA

Also, n = — | = siné = 2 cos —
smi 2

sini =psinr, &psinr, =sin 90°

1

=sinr,= — = 2cos%

=

=

- in2
& cosr, = ,1-sin’r,

dcos? A1
2

= A
2C0Ss —
2

Then, sini = pusin (A-r,)

A
= 2 cos > [sin A cos r, - cos A sin r,]

A
= sin A 1/4COSZE—1 - cos A
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7.

Sol.

A human body has a surface area of approximately 1 m2. The normal body temperature is 10 K
above the surrounding room temperature T,. Take the room temperature to be T, = 300 K. For T,
= 300 K, the value of cT;* = 460 Wm~2 (where o is the Stefan-Boltzmann constant). Which of the
following options is/are correct?

(A) If the surrounding temperature reduces by a small amount At; << T,, then to maintain the
same body temperature the same (living) human being needs-to radiate AW = 46T AT, more
energy per unit time

(B) Reducing the exposed surface area of the body (e.g. by curling up) allows humans to main-
tain the same body temperature while reducing the energy lost by radiation

(C) If the body temperature rises significantly then the peak in the spectrum of electromagnetic
radiation emitted by the body would shift to longer wavelengths

(D) The amount of energy radiated by the body in 1 second is close to 60 Joules

AT TS &% T 1 m?2 Bl & | A1d IR &1 g9« gRIy & dgaE ¥ 10 K 3 grdr & | aRaw
doEE T, = 300 K &, 39 uRde do|M & ol oT,* = 460 Wm2 8| el o WIhH—dlecsEM fHadic
(Stefan-Boltzmann constant) 2 | 71 & & 19 A1 () B2 FEl 8/87

(A) aRder do|M 3R AT, 9 @edl & (Aty, << T,) T #9d & IR B AUHM DT IRET XA B [y
AW = 46T AT, 31 Sotl fafbRa a1 gl & |

(B) USRI &hel TeM (W1 Rigged ¥) | 799 oo TR A fAfeRa ot ge ' td o IRR &1 argHe
TR vl B |

(C) AER IR & A9 H 3R Aideh dfg 81 99 Uabrel g fafdhvo Wags o) Rrax a371 3 (peak in the
electromagnetic spectrum) &ref aR—aed @1 R favenfid e 7 |

(D) w9d IRR ¥ 1 9ve § Moean fafdra ot 60 Sa (60 Joules) B |
A,B,D

A=1m?

oT,* = 460

4ceA T3 x(AT)

SECTION - 2

1
A drop of liquid of radius R = 102 m having surface tension S = ?‘—Nm’1 divides itself into K
T

identical drops. In this process the total change in the surface energy AU = 10-3]. If K = 10* then
the value of a is

1 .
s d+1@ (surface tension) S = (2‘—Nm’1 ® 59 b UP g ol Broar R=102 m g, 9 K 99%9 g=i 4

T

fawmfSra far a1 81 T8-Sl &7 95ad AU = 103) 21 Ife K = 10° 8 d9 o BT |19 B —

101 = K73

K= (101)3

10* = (10)¢

oa=06
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9.

Sol.

10.

Sol.

A monochromatic light is travelling in a medium of refractive index n = 1.6. It enters a stack of
glass layers from the bottom side at an angle 6 = 30°. The interfaces of the glass layers are
parallel to each other. The refractive indices of different glass layers are monotonically decreas-
ing as n, = n - mAn, where n_ is the refractive index of the m™ slab and An = 0.1 (see the
figure). The ray is refracted out parallel to the interface between the (m-1)" and mt slabs from
the right side of the stack. What is the value of m?

THIui HTeT (monochromatic light) smuaddis n = 1.6 drel #1EaH H YT B | I8 UHT bid &) Il (stack
of glass layers) R fi=el g & 6 = 30° P07 W 3Ufad &1 & | (91 & o § goifn mn ®)) ofai & &R
URER FAR 8 | Bie & AlH & AUAAId UB(QW N = N — MAN, A A U I8 & | I8 M KR &I 39 n_
T 3R AN = 0.1 8| U1 fB01 (M-1) Td m WR & USdd ¥ AR Qe # 778 iR & R Adedr 81 a9

m &1 A9 BT?

m n-mAn

m-1 n-(m-1)An _— "

v

8

n-(m-1)An
n—maAn

n sin 6 = (h—-mAn) sin 90°

Sind. =

1.6% + = (1.6-m(0.1))1

2
0.8=1.6-0.1m
= 0.1m=0.8
m =8
1311 is an isotope of Iodine that B decays to an isotope of Xenon with a half-life of 8 days. A small
amount of a serum labelled with *3I is injected into the blood of a person. The activity of the
amount of 3! injected was 2.4x10° Becquerel (Bq). It is known that the injected serum will get
distributed uniformly in the blood stream in less than half an hour. After 11.5 hours, 2.5 ml of
blood is drawn from the person's body, and gives an activity of 115 Bqg. The total volume of blood
in the person's body, in liters is approximately (you may use e~ 1 + x for |[x| << 1and In 2~ 0.7).
TS &1 FHRIMS (isotope)!3:] fSaa! si—ayg 8 a7 8, p-81 & SR A (Xenon) & FHwWI® H
e1fia BraT 8 | 8reu " &1 131 faffed (labelled) ¥RA (serum) w199 ¥RR # ra-fara (inject) fvam an, R
AT 31 ffdeaar (activity) 2.4x 105 9% (Becquerel) B | I8 URA SR ORT | Y v § ghaa faaka
BT 81 3FR 11.5 992 91, 2.5 ml Iad 115 983 31 Sffaeaar gwfar ®, 99 7199 INR # I Smaa+ (eflex #)

2l (@Maex~1 + x for [x|] << 1Td In 2~ 0.7 BT ITAN B D 2 |).

5
A=Ae
115 _2.4x10° {57
2.5x10° V
oW sy

© 2.4x2.5x10?
e-00419 = 19,167x10%2
1 - 0.0419 = 19.167x102 V

0.95x100
V=="T=-"""-°7" = i
19167 5 Litre
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11.

Sol.

12,

12,

Sol.

An electron in a hydrogen atom undergoes a transition from an orbit with quantum number n, to
another with quantum number n.. V, and V, are respectively the initial and final potential energies

V,
of the electron. If y,~ = 6.25, then the smallest possible n is
f

T BISSIST URATY BT T geidel= n, ddicd §=al (quantum number) diel H&1 | n 9dicH =1 (quantum

Vv
number) & el # T HRT ¥ |V, T V, Wi vd st Refest st § 1 afk (= 6-23 @ n, @ =g
f

{1l Fw=1 (smallest possible n) 21

5
Vi 6.25
Vf
2
1364
n
2
M 625225
n; n

Min. value of n. = 5

A stationary source emits the sound of frequency f; = 492 Hz. The sound is reflected by a large
car approaching the source with a speed of 2 ms-t. The reflected signal is received by the source
and superposed with the original. What will be the beat frequency of the resulting signal in Hz?
(Given that the speed of sound in air is 330 ms= and the car reflects the sound at the frequency
it has received)

Th ReR &id ) = 492 Hz &1 el SAfid &1 81 2 ms™ & 7fd & ol dR A ¥ eafy wrafcd e & |
& S WEfdd Gad @ U R & Jol 9ad R JFRIN (superpose) &Rl & | ad uRem Red @
fawg—amafy (beat frequency) 8 —

(eafy 1 7fd 330 ms™! 8| BR A P D! UK g5 AT W WEARTd H B)

=2m/s=V,

f, = 492 Hz
f,=492 Hz

S C

V-V
-5

Now, C< S
' V-V
Pt

V-V v-0
=f v V+ Vg

' 330-2) ( 330
=492 | 7330 330+2

= 486 Hz
Beat frequency = 492 - 486 = 6 Hz

~—h

-
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SECTION-3

Paragraph-I
A charged particle (electron or proton) is introduced at the origin (x = 0, y = 0, z = 0) with a

given initial velocity g. A uniform electric field g and a uniform magnetic field g exist every-

where. The velocity g, electric field g and magnetic field g are given in columns 1,2 and 3

respectively. The quantities E;, B, are positive in magnitude.

UFh ATSigad HUT (Seldg i a1 Ure) RME 1 ¢ 4 9o fdg (x = 0, y = 0, z = 0) W a (introduced)
BT & | ReRr donn vewmM fAgd &3 g T4 g9 83 g 999 SURed 3 | &0 & 11 5, f[gd &3 g den g=a™

&3 g 7 @il 1,2 wd 3 w99 Ul T B 1 Ey, B, $ A gES © |

13.

Column-1 Column-2 Column -3
. _Ey. ) )
(I) Electron with © = ZEX (i) E=Eyz (P) B = -Byx
. Eg o ) )
(II) Electron with v = B_oy (ii) E= -Egy (Q) B=Bgyx
(III) Proton with 5=0 (iii) E = —EpX (R) B=B,y
. _Ey. ) )
(IV) Proton with © = ZEX (iv) E = EpX (S) B =B,z
picH-1 PicH-2 PicH- 3
o - 2 E0 & N = N = A
(I) st V= EX Kl (i) E=Ey2 (P) B =-Byx
o - EO / R N = A
(I1) saaetd U=B—0Y J (i) E=-Eyy (Q) B =ByX
(III) 9eF =0 9 (iii) E = -EgX (R) B=B,y
e L L
(IV) wierq L = EX J (iv) E = Epx (S) B=Byz

In which case will the particle move in a straight line with constant velocity ?

(A) (Iv) (i) (S) (B) (IMI) (i) (R) (C) (II) (iii) (S) (D) (1) (iii) (P)

13. &g Rufd ¥ &1 srel afd & e Y@ § Fol= Har & ?

(A) (IV) (i) (S) (B) (III) (ii) (R) (C) (II) (iii) (S) (D) (III) (iii) (P)
Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)
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Sol.

14.

14.

Sol.

15.

15.

Sol.

C
— EO n - —
Electron (II) V= B_oy (IIT) E= -Epx (S) B =B,z
Electric force on electron is along +x-axis F, = —e (-EgX) = eEyX & magnetic force on electron,
F, = -€ (VxB)

Eo A A A
=-e B_o B, (yx2z) = —eEgx

In which case will the particle describe a helical path with axis along the positive z-direction ?

(A) (IV) (i) (S) (B) (II) (ii) (R) (C) (I1I) (iii) (P) (D) (Iv) (ii) (R)

fea Rafa 7 o1 +z-3181 argfawr g{usfordl v (helical path along positive z-axis) @1 3TFERU & ?
(A) (IV) (i) (S) (B) (II) (ii) (R) (C) (I1I) (iii) (P) (D) (1Iv) (ii) (R)

A

N 3
(1v) Proton V=25 (i) E=Es2 (S) B = By2
0

- - ZEO A A
& Fy = e(vxB) =€ B_O B, (xx2)

~

Initial magnetic force = -2eE, j

In which case would the particle move in a straight line along the negative direction of y-axis

(i.e., move along - y) ?

(A) (III) (ii) (R) (B) (IV) (ii) (S) (C) (I1I) (ii) (P) (D) (1) (iii) (Q)
foa Rafd # w1 e Y@ § Fomes y-3181 (negative y-axis) @1 e # =i ?

(A) (III) (ii) (R) (B) (IV) (ii) (S) (C) (I1I) (ii) (P) (D) (II) (iii) (Q)
A

Electric force along -y aixs
& magnetic force is zero.
Initial value = 0. So particle will move along -y-axis
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Paragraph - 11

An ideal gas is undergoing a cyclic thermodynamic process in different ways as shown in the
corresponding P - V diagrams in column 3 of the table. Consider only the path from state 1 to
state 2. W denotes the corresponding work done on the system. The equations and plots in the
table have standard notations as used in thermodynamic processes. Here vy is the ratio of heat
capacities at constant pressure and constant volume. The number of moles in the gas is n.

e eel 719 (ideal gas) fAf=1 Fspia SHUIAS UshAl | Joikdl 8 | I8 91 ®fe 3 4 P - V IRW §RI g9
T 2| dhad Rfd 19 R 2 STeiaret 2 &1 &R &R < | 39 9w e R ga &’ W 2 (work done on
the system) | T2l y F9d 19 vd 9 emad= IWT—aTRdTel &1 i urd 2 (ratio of the heat capacities) | 19

@ Al (moles) @ T n ¥ |

column-1 column-2 column- 3
P
1 2
1
Hw, ,= T1 (P,V, - P,V,) (i) 99am™a (Isothermal) (P)
v
P N
1
(II) W, , = =PV, + PV, (ii) IemIa® (Isochoric) Q) 5
v
Pa 1
2
(I w, ,=0 (iii) A (Isobaric) (R)
v
P N
1
\A
(IV) W, , = -nRT In (V—IJ (iv) surs1 (Adiabatic) (S) 2@
v
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16.

16.

Sol.

17.

17.

Sol.

18.

18.

Sol.

Which of the following options is the only correct representation of a process in which AU = AQ — PAV ?

(A) (II) (iii) (P) (B) (II) (iii) (S) (C) (I1I) (iii) (P) (D) (III) (iv) (R)
=1 Ry fawedt # | Fao AU = AQ - PAV Ufshan &1 etdvel el ufaffee &var ® ?

(A) (II) (iii) (P) (B) (II) (iii) (S) (C) (I1I) (iii) (P) (D) (III) (iv) (R)
A

Which one of the following options is the correct combination ?

(A) (II) (iv) (P) (B) (IVv) (ii) (S) (C) (II) (iv) (R) (D) (III) (ii) (S)
=1 e 9 S JaoH 98§ 7

(A) (II) (iv) (P) (B) (IVv) (ii) (S) (C) (II) (iv) (R) (D) (III) (ii) (S)
D

Which one of the following options correctly represents a thermodynamic process that is used as
a correction in the determination of the speed of sound in an ideal gas ?

(A) (IIT) (iv) (R) (B) (I) (i) (Q) (C) (Iv) (ii) (R) (D) (D) (iv) (Q)

= fawear 9 4S9 FAISHE reel A9 ¥ ey B afa H A9 & Geled § gga SHAGS GihAr B A
geriar g ?

(A) (III) (iv) (R) (B) (I) (i) (Q) (C) (1v) (i) (R) (D) (1) (iv) (Q)
D
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19.

19.

Sol.

20.

20.

Sol.

An ideal gas is expanded from (p,,V,, T,) to (p,, V,, T,) under different conditions. The correct
statement (s) among the following is (are)

(A) The work done by the gas is less when it is expanded reversibly from V, to V, under adiabatic
conditions as compared to that when expanded reversibly from V, to V,under isothermal conditions
(B) The change in internal energy of the gas is (i) zero, if it is expanded reversibly with T, = T,,
and (ii) positive, if it is expanded reversibly under adiabatic conditions with T, = T,

(C) If the expansion is carried out freely, it is simultaneously both isothermal as well as adiabatic
(D) The work done on the gas is maximum when it is compressed irreversibly from (p,, V,) to
(p,, V,) against constant pressure p,

T aest /™ B (p,,V,, T,) ¥ (p,, V,, T,) T A= sravensli & e beman T & | Fefefad el § 4
T8 HYUF B/8 ?

(A) S1d V, AV, T SEI 3faeell & I 5861 Ishaviid (reversibly) bard fbar S a1 19 gR1 far
BV, ¥V, dd q9ardl (isothermal) sraRersii & SeflH Sehdoiia Herrd ¥ fbd 7 &R &1 o1 4 64 ¢ |
(B) g &1 a1idRe Sl H gaerd (i) ¥ 8 AR s T, = T, & A Herd SchAviiy (revesible) a¥ie 3 fbar
ST SR (i) o9TH® 81 Al 30 T, = T, A1 v&Iw (adiabatic) uRRefaai & s Sepaoi (reversible)
Bed fbar SR |

(C) aft hotd qaa wU ¥ B IR A1 I8 Hig—Het a1 GAa (isothermal) Td $g1™ (adiabatic) & |
(D) W19 39 gahauid a¥ie ¥ (irreversibly) (p,, V,) ¥ (p,, V,) @@ ReR a4 p, & fdwg Samn S & a1 14
D SR fbar Tan B AfdhdH Bar 2|

A,C, D
P1V1T1 P2V2’ T2
PT
..................... pve
isothermal
(A) V Wsot ermal > Wd iabatic
adiabatic [Wiotms | .
V—>
(B) (i) zero T, =T,=T = constant. AE =nc AT =0
(ii) positive T, =T, (During adiabatic expansion internal energy decrease)
(© P.. = 0 isothermal - AE = 0 ~q=0
W = 0 adiabatic>qgq =0 L AE=0
(D)

The IUPAC name(s) of the following compound is(are)

(A) 4-methylchlorobenzene (B) 4-chlorotoluene
(C) 1-chloro-4-methylbenzene (D) 1-methyl-4-chlorobenzene
f=foRad Aifres &1 (@) MMy (IUPAC) M ¢ :

(A) 4-FfAFARIS SN (B) 4-FARICIIA
(C) 1-FARI-4-7fdar doi= (D) 1-Hfrd-4-FARIdSN=
B, C

1-chloro-4-methylbenzene & 4-chlorotoulene
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21.

21.

Sol.

22,

22,

For a solution formed by mixing liquids L and M, the vapour pressure of L plotted against the mole
fraction of M in solution is shown in the following figure. Here x, and x,, represent mole fraction of
L and M, respectively, in the solution. The correct statement(s) applicable to this system is(are)

T 4

Py
1 Xy 0
(A) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed from x_

=0tox, =1

(B) AttraLctive intermolecular interactions between L-L in pure liquid L and M-M in pure liquid M
are stronger than those between L-M when mixed in solution

(C) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when x — 0
(D) The point Z represents vapour pressure of pure liquid L and Raoult's law is obeyed when x — 1
L3R M gdi & 8701 gR1 991 U fdera= 9 99 M & /™ 319 =1 (mole fraction) & fad%g &9 L & amw g@
1 fora # fazaman T B, F§i x, A1 X, B HAL: M (D A= B F6d =4 2 | 39 e F1(@) Suga ae
FHT B(E)

T 4

Py

1 Xy 0
(A) fig Z %53 99 M & dr9el 1 AU $Ral 8 IR x, = 09 x, = 1 @ ASee &1 199 (Raoult's Law)
B YT B1aT §
B)gesd LA LLD = H IR Y& M H M-M & I 3 JaRI—319d fhal L-M & dra H iaRT v febaaii
A ydel & o9 I e # M foar e 2
(C)fdg Zgs 99 M@ a1 T1d 1 fI6fUd $RAT 8 3R W9 x_ — 0 @1 ISee &1 7199 (Raoult's law) &1 dref
BT B
(D) fdg Z g€ 5a L& a1 <@ &I 5Ud o_al & 3R ofd x,_ — 1 @1 k8ee @1 1799 (Raoult's law) &1 dref

B
B,D

The correct statement(s) for the following addition reaction is (are)

. |—|3C>=<H Br/CHCk S M and N
(i)
H” “NCH,

i H,C >=<CH3 Br,/CHCI, O and P
H H
(A) (M and O) and (N and P) are two pairs of enantiomers
(B) Bromination proceeds through trans-addition in both the reactions
(C) O and P are identical molecules
(D) (M and O) and (N and P) are two pairs of diastereomers
fferRad Fder srfafshaneli (addition reaction) @ forg W&l #2988 / § ?

. |—|3C>=<H Br/CHCk S M and N
(i)
H” “NCH,

L HC CH,; Br,/cHcl, O and P
(i) H>_<H ?
(A) (M 3R 0) 3R (N 3R P) TA=IIFRI (enantiomers) & &I Il 2 |
(B) <=1 rfafshamsti # sififaxor i ddhed gRT 9T B |
(C) O 3R P 97T 317 2 |
(D) (M 3R 0) 3R (N iR P) JMs¥IRARI (diastereomers)d a1 I 2 |
® :0744-2209671, 08003899588 | url : www.motioniitjee.com, &3 :info@motioniitjee.com
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Sol.

Ans.

23.

23.

Sol.

B, D
CH, CH,
H.C\__,H BrscHal, H Br N Br H
H > <CH3 Anti add. H— Br Br————H
Trans CH, CH,
(M) (N)
[Trans-Anti-Erythro] ‘@T]/
Identical
CH, CH,
CH3 >=<CH3 Br,/CHClI; H— Br + Br— H
H H Anti add. Br———H H — Br
Trans CH, CH,
(0) (P)
[Cis-Anti-Threo] ‘@eie]/f
Enantiomerl

(B) Anti addition takes place.
(D) (M and O) and (N and P) are two pairs of diasteromers

Addition of excess aqueous ammonia to a pink coloured aqueous solution of MCL,.6H,0 (X) and
NH,Cl gives an octahedral complex Y in the pressure of air. In aqueous solution, complex Y
behaves as 1 : 3 electrolyte. The reaction of X with excess HCI at room temperature results in the
formation of a blue coloured compelx Z. The calculated spin only magnetic moment of X and Z is
3.87 B.M., whereas it is zero for complex Y.

Among the following options, which statement(s) is(are) correct ?

(A) The hybridization of the central metal ion in Y id d?sp3

(B) Addition of silver nitrate to Y gives only two equivalents of silver chloride

(C) When X and Z are in equilbrium at 0°C, the coloured of the solution is pink

(D) Z is a tetrahedral complex

T el [ el MCIL.6H,0 (X) 3R NH,Cl & Sieii fdeiad sHiffan & e W), arg &1 SuRefd § g

ICHADT HHR (octahedral complex) Y Id1 g | Sieid faderad 9 |ar Y, 1 : 3 fagld aecy (electrolyte)
P) TNE FIER BIAT © | AT T R AR HCl & |11 X &) Iifshar & gRumeRa®y U el 3 &1 ThR Z
AT 8 | X R Z B1 IRl TadH~oT 13 g1 e (spin only magnetic moment) 3.87 B.M. g, Siafd
T HaR Y @ forg = 21 A A 9 s/ fAder 9 28

(A) Y # &= arg e &1 |avol (hybridization) d2sp3® |

(B) Y 5 ReaR isge M R RiedR d@RsS & &ad al ¥Aaded A 2 |

(C) 91 0°C W X iR Z Ar=ara=en # & a1 feras &1 31 Jardl 2|

(D) Z & aqwhad g (tetrahedral) | 2 |

A, C, D

Cobalt salts are pink in anhydrous & blue in hydated form.

(x) (2)
EX HCI

COCl,. 6H,0—=—=[CO(H,0),]C,
Pink Blue
NH,CI | NH,OH
(0)
[Co(NH,)]Cl,

(v)
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24.

24.

Sol.

25.

25.

Sol.

26.

26.

The Correct statement(s) about the oxaacids, HCIO, and HCIO, is (are)

(A) The central atom in both HCIO, and HCIO is sp? hybridized

(B) HCIO, is formed in the reaction between CI, and H,0

(C) The conjugate base of HCIO, is weaker base than H,O

(D) HCIO, is more acidic than HCIO because of the resonance stabilization of its anion

HCIO, 3R HCIO & aR ¥ @& %+ 2(2)

(A) HCIO, @21 HCIO SHI # $+19 WA sp3 §HhRd 2 |

(B) Cl, @1 H,0 & 4 31ffshan 81 W HCIO, a1e 8 |

(C) HCIO, &1 |y™! &R (Conjugate base) H,O0 ¥ gddl &R 2|

(D) v & 37ge Reridxul (Resonance stabilization) & wewawy HCIO,, HCIO & 3ifeis =il & |
A, C D

|OH
Cl——~—>sp’ H—O—Cl
) 0
(0]
sp’

+
HCIO, + H,0——> IO, + H,0

(C) strong  weak acid weak base Strong
acid and strong (Resonance stable) acid
base More stable
o

!
(D) o//g\\o

The colour of the X,, molecules of group 17 elements changes gradually from yellow to violet
down the group. This is due to

(A) Decrease in t*-0* gap down the group

(B) Decrease in ionization enrgy down the group

(C) The physical state of X, at room temperature changes from gas to solid down the group
(D) decrease in HOMO-LUMO gap down the group

e 17 & ddl & X, 931 BT W g9 g1 § i S R el 0 dR—eR 971 1§ geordr & | g8 4 4
I fras Berawy § ?

(A) @t # 1 I WR *-0* P 3faR gedl B

(B) 9 & 0 ST WR A ol ged) B

(C) 9M= A" R a7 # 1 oM W X, @1 4ifde srawen 19 ¥ o H aeen! © |

(D) o & g ™ ©”R HOMO-LUMO &7 3faR el 2 |

A, D

According to M.O.T

The sum of the humber of lone pairs of electrons on each central atom in the following species is
[TeBr,]*-, [BrF,]*, SNF,, and [XeF,]

(A) Atomic numbers: 7, F=9, S = 16, Br = 35, Te = 52, Xe= 54)

f=feiRaa @l (Species) # URI® S URAIY] WR THID] Seldgi= Tl &l FT HI AN & —

[TeBr,]*-, [BrF,]*, SNF,, and [XeF,]

(A) wH) w7, F =9, S = 16, Br = 35, Te = 52, Xe= 54)
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Sol. 6
>
+
|@ Br
\Te/ EDr/F
71 N Br ' © \F
Br
lone pairin C.A.is 1 lone pair =2
F ©
N
F;SEN @X <
F © °F
lone pair of electron = 0 lone pair of electron = 3

Total sumis 0+1+2+3=6

27. Among the following the number of aromatic compound(s) is

OAACO

@@“‘f

27. fy=faRaa 5 9 wfes At (@ffel) o) e g —

OAAQO
SO0Y

oo

Are Aromatic

Sol.

28. Among H,, He,*, Li,, Be,, B,, C,, N,, O,- and F, the number of diamagnetic species is
(Atomic numbers: = 1, He = 2, Li=3,Be=4,B=5,C=6,N=7,0=8,F=9)

28. H,, He,*, Li, Be,, B,, C,, N,, O,” 3R F, # ufdgwaiy wifisi (Diamagnetic species) &1 A& &:—
(WA 9=g1: = 1, He = 2, Li=3,Be=4,B=5,C=6,N=7,0=8,F=9)

Sol. 5o0ré6
Diamagnetic species are

C,, H,, Li,, N, F,, —> (does not exist)
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29.

29.

Sol.

30.

30.

Sol.

A crystalline solid of a pure substance has a face-centred cubic structure with a cell edge of 400
pm. If the density of the substance in the crystal is 8 g cm-3, then the number of atoms present
in 256 g of the crystal in Nx10%4. The value of N is

UFh 9§ U1 & U fhecalld S @1 had—aiad 89 (face-centred cubic) @1 & A1 HIRSH dR (cell
edge) @ =18 400 pm 2 | IS fheed & uamel &1 9@ 8 g cm™3 &, dI fhied & 256 g # SuReId uRAaii
B! fl G Nx 1024 8| N &1 91 & —

2
FCC a = 400 pm
z... xGMM
df,. = TN <@
4 xGMM
89/ml = N, x64x10%
GMM =128 x N, x 102

NA
= 128xN, x1072* X 256

N = 2 Ans.

The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was determined by
using a conductivity cell consisting of platinized Pt electrodes. The distance between the electrodes
is 120 cm with an area of cross section of 1 cm?. The conductance of this solution was found to

be 5 x 10-7S. The pH of the solution is 4. The value of limiting molar conductivity (A? ) of this

weak monobasic acid is aqueous solution is Z x 102 S cm-t. The value of Z is

Udh a9 YheTR®Y 3% & 0.0015 M STefid fdeias &1 aratadn (conductance) & wiifcfaa Pt (Platinized
Pt) Seldgls arel aTelddl Ael BT SUANT BR & FEiRE &1 71| 1 cm? U BIc & &FABel dlel Seldarsl & drd
$I g 120 cm 2 | 39 fIeaT &1 Fretddl o1 A1 5 x 1077 S 9 741 | {99 &1 pH 4 7 | 39 §9d (RO

3l 1 el fderas # W ek =meresan (limiting molar conductivity (A°)) @1 49 Z x 102 S cm™

21 2P 9+ B

6
Concentration = 0.0015 M
[HA]

¢ =120 cm G=5x%x107S =R x A/¢
A =1cm?
P¥ = —log(H*) = - l0g(0.0015 o) = 4

_ 1
¢~ 15
i< = Kx1000 _ 5x107x120x1000 Lo
w = [HA] T 0.0015
= 40

o1

o= Mﬁ = E

Ay =600 = Z x 10% sm’
Z = 6 Ans.
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Paragraph :
Using the information which is available in three columns of table given below, give answer of
questions Q.31., Q.32 and Q.33.

Wave function v, m, is a mathematical function, which value depends on spherical polar coordinates

(r, 8, ¢) and titrated from quantum numbers n, | and m,. Here, r is distance from nucleus, 6 is
Colatitude and ¢ is azimuth. In mathematical functions which are given below table, Z is atomic
number and a, is Bohr Radius.

Column 1 Column 2 Column 3
/]\
. Z 2 —i—or \g
(I) 1s Orbital Dvnm, |5 © (P) =
r/ao—)
(II) 2s Orbital (ii) a radial node (Q) nucleus per probability density
ocC i
a
(III) 2p, Orbital (i) Wpm, < = re *“*/cos 6 (R) nucleus per probability density
0
is maximum
(IV) 3d,? Orbital (iv) xy- plane is node (S) energy requires to excited a electron

from leveln =2ton=4,is % times

to energy requires to excited a electron
fromleveln =2ton =6

T & g 9 & A BicHl H S FAAT BT IUGA ¢ 9 GHA B el Q.31., Q.32 3R Q.33 & IR
AT
T BT, Y m, TP TR Bad & a1 919 goide= & Meilg gdig e (r, 0, ¢) R R &=ar 8 siR

e T n, | 3R m, | AWE g 21 I8 r Jfdde 4 g4, 0 difewr (Colatitude) 8, iR ¢ fa=Te
(azimuth) 81 <91 # Ry T IfRNT wedl § Z WA HHS § 3R a, IR 35 (Bohr Radius) 2 |

Pl 1 Pl 2 Fie™ 3
1
(I) 1s fffdea (I)\Vn,l,m1 oc g € (P) =
° r/a,—
(IT) 25 sifdes (i) T Brourds (radial) s (Q) gfdersra W Uil -

1
(Probability density) <« =
0
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31.

31.

Sol.

32.

32.

Sol.

33.

33.

Sol.

34.

34.

Sol.

5
5 - 2z
(III) 2p, Siifdea (D) Wy m, {aij re [Za"]cose(R) <ot R UIddT O
0
(Probability density) 21fd@dH 2 |
(IV) 3d? siffdea (iv) Xy- 99del Th A 8 (S) e[ @I n = 2 [aRAT A N = 4 [a=eq

TP SINTT B DI Holl, Saldeid DI n = 2
AT W N = 6 IR db I«IfoId PR B

%ﬁammwﬁﬁ%gm%l

For He* ion, which of the followig option is incorrect ?

(A) (1) (i) (S) (B) (II) (ii) (Q) (C) (1) (iii) (R) (D) (1) (i) (R)
He* 3 & fory f=afeiRad fawedi § 9 dadt 7rerd (Incorrect) WA 8 —?

(A) (1) (i) (S) (B) (II) (ii) (Q) (C) (1) (iii) (R) (D) (1) (i) (R)
C

For orbital which are given in column 1, which of the following options has correct combination
for any hydrogen like species :

(A) (II) (ii) (P) (B) (1) (ii) (S) (C) (IV) (iv) (R) (D) (1) (iii) (P)

P 1 H Qv 7 efffdeat (Orbital) & ford f=ferRad fawedi # & fd W ESo—w9H ¥l (Species)
% ford daa |FE FAo 8§ —

(A) (IT) (ii) (P) (B) (III) (ii) (S) (C) (1Iv) (iv) (R) (D) (1) (iii) (P)
A

27 SR O 11
S X136 X 22 37 35] =13.6 X |31

27 8 3

32 X 36 " 16

Which of the following options has correct combination for hydrogen atom ?

(A) (D) () (P) (B) (I) (iv) (R) (C) (II) (i) (Q) (D) (D) (i) (S)
TSI WA & fory frforRad fawedi # 9 daa F& Ao -

(A) (D) () (P) (B) (I) (iv) (R) (C) (II) (i) (Q) (D) (D) (i) (S)
D

The only CORRECT combination in which the reaction proceeds through radical mechanism is
(A) (Iv) (1) (Q) (B) (III) (II) (P) (C) (II) (iii) (R) (D) (1) (ii) (R)
FeIferRad fdwedi § 9 dHad Fe1 FaIoH foraH s1fafhar o (radical) ufsan g™ gl 8, €

(A) (V) (D) (Q) (B) (III) (II) (P) (C) (ID) (iii) (R) (D) (D) (i) (R)
D

CH, CH,-CI

Br2/hv
@ —— @ Free radical substitution
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35.

35.

Sol.

36.

36.

Sol.

For the synthesis of benzoic acid, the only CORRECT combination is
(A) (I1) (i) (S) (B) (I) (iv) (Q) (C) (1Iv) (ii) (P) (D) (II) (iv) (R)
Iigd 3 & Ay (Synthesis) & forr fr=ifeifRaa fAeedl § 4 dadt 98 FaIo & —

(A) (1) (i) (S) (B) (I) (iv) (Q) (C) (1v) (i) (P) (D) (1) (iv) (R)
A

I I
cm—c@ NeOR/B y CHBr, + Ph - C - O Na'

Haloform Reaction

Acetophenone

The only CORRECT combination that gives two different carboxylic acid is

(A) (IV) (iii) (Q) (B) (II) (iv) (R) (C) (1) (i) (5) (D) (I1I) (iii) (P)
frferRad faweal & & dad T8 Faro= o & <1 e wreffaafors /e 2ar 8

(A) (IV) (iii) (Q) (B) (I1) (iv) (R) (C) (1) (i) (5) (D) (I1I) (iii) (P)
D

CH=0 {CHCO-0/CrCo0K CH=CH-COOH
Condensation .
cis and trans

B Ideh
enzaldehyde (Perkin's reaction)

OH
COOH
@OH + NaOH + CO, ——>

Kolbe-schmidt reaction
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37.

37.

Sol.

Let X and Y be two events such that P(X) = %, P(X|Y) = % and P(Y[|X) = % Then
4 1 2 1
(A) P(Y) = T¢ (B) P(X'IY) = 5 (©) P(XuY) =5 (D)P(XnY) = ¢
A9 fF X IR Y 39 UBR @) |1 g (events) & f&h P(X) = %, P(X]Y) = % R P(Y|X) = % IGE|
4 1 2 1
(A) P(Y) = 15 (B) P(X'|Y) = > (© P(XuY) =5 (D) P(XmY) =z
A, B
(A) P(x)=% P(X|Y)=2 P(Y|X)=%
Pxny) 1 P(xny) 2
Py) 2% Px) 5
2 1 2
P(xmy)_§><§_E
2
15 _1 P(Y) = =
) 2 >

2
(B) p[x_lj _Px'ny) _15 _1

4

15

P(x) P(y)

8

15

(D)  P(xuwy) =P(x)+P(y)-P(xny)

2 5+4-2 7

1.4
3 15 15 15 15
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38.

38.

Sol.

39.

39.

Letf: R — (0,1) be a continuous function. Then, which of the following functions (s) has(have)
the value zero at some point in the interval (0,1) ?

f(t) sint dt

[ — T

(A) € - [f(t)sint dt (B) f(x)+
(©) x—zj f(t)cost dt (D) x° - f(x)

A1 & f : R > (0,1) U6 |ad Bed (continuous function) | a9 4 %l H A B9 & BA|(AT) BT (B)
A RTd (interval) (0,1) & f&dl fdg R g1 8rm ?

[ — T

(A) € - [f(t)sint dt (B) f(x)+[f(t)sint dt
(©) x—zj f(t)cost dt (D) x9 - f(x)

C,D

f:R—(0, 1)

(A) range of e in (0, 1) is (1, e)

X
IO f(x)sint dt will be less than 1

(B) always +ve

T

©  x- j 05 f(t) cos t dt

T

atx =0 x—'fof_xf(t)costdtzo
L]
atx = 1 1—J'2 f(t) cos t dt
0
+ve

will be zero in (0, 1)
(D) x° — f(x) will be zero at x € (0, 1)

Let a, b, x and y be real numbers such thata - b =1 and y» 0. If the complex number z = x +

+b

az
iy satisfies IMm| ——| =y, then which of the following is(are) possible value(s) fo x ?
z+1

(A) 1-J1+y? (B) -1-J1-y? (C) 1+ 1+y? (D) -1+ 1-y?

A f5 a, b, x iRy 39 UHR &) arafdd d@mrd (real numbers) 8 f a-b = 1Ry 02| afs affas

az+b
z+1

@ (complex number) z = x + iy,Im[ j =y P YT B &, a9 9 H F DI A1 (H) X BT (D)

Jurfad A 8(8) ?

(A) 1-J1+y? (B) -1-J1-y? (C) 1+ 1+y? (D) -1+ 1-¥y?
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Sol.

40.

40.

Sol.

41.

B,D

ax+b+aiy}_

- b= Im
a-b=1, {x+1+iy

Im{(ax +b+aiy)(x+1- iy)} _y

= (X+1)2 +y2
ay(x +1) - (ax +b)y _y
= (x+1)2 +y2
= axy + ay —axy - by = y((x + 1) + y?)
= (@ -b)y =y((x +1)>+y?)
= |1=(x+1)2+y2|

X+1==% J1-y? XZ_lJFW
=1 {—1—y2 X=-1-41-y

2 2

If2x -y + 1 = 0 is a tangent to the hyperbola )a(_z —1—6 = 1, then which of the following CANNOT
be sides of a right angled triangle ?
(A)a, 4,1 (B) 2a, 4, 1 (C)a, 4,2 (D) 243, 8, 1
2 2
g 2x -y + 1 = 0 fawaerd (hyperbola) :—2—;/—6 = 1 3! TR (tangent) & @ 791 § & &9 A

TSN 3 (right angle triangle) & Yord =81 &1 d&d 2(8) ?

(A)a, 4,1 (B) 24, 4, 1 (©a, 4,2 (D) 24, 8, 1
A,C,D
-y +1=0 XY
X-y - a? 16
m=2 tangent is
43> -16 =1 y = mx *va’m? — b?
432 = 17 y =2x++4a’ -16
17 17
aZ:T:azT 2x —y = +\/4a* - 16

Now check option.

Let [x] be the greatest integer less than or equals to x. Then, at which of the following points (s)
the function f(x) = cos(n(x + [x])) is discontinuous ?
A)x=-1 Byx=1 (CO)x=0 (D)yx =2
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41.

Sol.

42,

42,

Sol.

43.

43.

Sol.

A 6 x | 8IS 1 X & F94 F99 991 Yo (integer) [x] B 1 dd f(x) = cos(n(x + [x])). /=1 & & o
fa=g(afl) W ar9aq (discontinuous) & ?

A)x=-1 Byx=1 (CO)x=0 (D)yx =2

A,B,D

f(x) = xcos (n(x + [x]))

X = n, f(x) = n cos(2nn) = n

f(n+) =ncosn (2n + n) =n

f(n-) =ncos (r(2n - 1)) = -n

Forn = 0 - limit

n=-1,1, 2 - discontinuous

Which of the following is(are) NOT the square of a 3 x 3 matrix with real entries ?

1 0 0] 1 0 0] 10 O 100
(010 @ |0 10 © |0 -1 0 0y |0 10

00 -1 0 0 -1 0 0 -1 00 1
= # B W(R) arafde @l & 3 x 3 Mg (matrix) & o T8 7 ([®) ?

1 0 0] 1 0 0] 10 0 100
(A)|0 1 0 (B)|0 -1 0 (|0 -1 0 (D)o 1 0

00 -1 0 0 -1] 0 0 -1 00 1
A,C

From options square of the determinant value of matrices in option (A) and (C) is =1 which is not
real so options (A) & (C)

If a chord, which is not a tangent, of the parabola y? = 16x has the equation 2x + y = p, and
midpoint (h,k), then which of the following is (are) possible value (s) of p,h and k ?
(A)p=-1,h=1,k=-3 B)p=2,h=3,k=-4
Cp=-2,h=2,k=-4 (D)p=5h=4k=-3

afe wae™ (parabola) y2 = 16x @1 Us oiiar (Chord), <1 weR&m (tangent) =& 8, &1 dHiaxor
2x + y = p @1 7eAfd=g (midpoint)(h,k) g, @ =1 § & p,h taq k & w=1fad 49 2(@R) ?

(A)p=-1,h=1,k=-3 B)p=2,h=3,k=-4
COp=-2,h=2,k=-4 (D)p=5h=4k=-3
B
Eq of chord AB (with given middle point)
T=S,
yk = 8(x + h)= k? - 16h
AB : yk - 8x = k? - 8h ...(1)
Giveneq"AB:y + 2x =p ..(2)
0= (2 k _-8_Kk’-8hn

5 A

k —8h=—4p (h,k)
k=-4 16 —-8h=—4p

4-2h=-—p
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2h-p=4

Chek option.

44. For a real number «, if the system

1 a ol|[x] [ 1]
az 1 (I = _11 of linear equations, has infinitely many solutions, then 1 + o + a2 =
o o z

44, arfd® G (real number) o @ ford, afe YRaw FHiHRTT AH™T (system of linear equations)

1 o o?|[x]| [ 1]
R | B I e gd (infinitely many solutions) g, @@ 1 + a + o2 =
a? o 1 1Z | | 1]
Sol. 1
a 062
D= |® 1 « -0
o> o 1

1(1-02) -ala—03) + a?(a2-0a2) =0
1-02-a2+0a*=0

1+ a*=2a2

ot -202+1=0

(a2 -1)2=0

a2 =1 o= =1

If [a=1 a=-1

X+y+z=1 X-y+z=1

X+y+z=1 X-y+z=1

X+y+z=-1 X+y-z=-1

No solution X-y+z=1
Infinite

Hencel +a+ a2 =1
Ans. o= -1

45. The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then
what is the length of its smallest side ?

45. UF B B (right angled triangle) @1 Yo §9=R #1@1 (arithmetic progression) # & | Af& gH®1
gFhA 24 8 I9 SHD! FIH BICT oIl B T8 1 & 7

Sol. 6
a+d
a-d
(a-d)>+a2=a?+d?
a
%a.(a—b)=24 a2+ d2-2ad + a2 = (a+ d)?
a(a-d)=48 ... (1D a2 = 2ad
ala-2
4 =48 a=4d
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39

a><7=48
48x 4
2 =
a 3
az =64
a=38 nd=2

Smallest side = 6

T
46. Let f : R — R be a differentiable function such that f(0) = 0, f[z) = 3 and f'(0) = 1. if

2 n .
g(x) = [[f'(t)cosec t—cott cosect f(t)]dt for X 6[015}, then limg(x) =

46. ¥ & f: R > R $H UBR &I s@dha-1d Hetd (differentiable function) & f& f(0) = 0, f[%) = 3 1waq '(0)

=138 3l Xe(orﬂ @ fordl g(x) = [[f'(t)cosec t-cott cosect f(t)]dt & @a limg(x) =

X N | 3

Sol. 2

f(0) = 0, f[gj = 3, £(0) = 1.

g(x) = [f '(t) cos ect- cott.cos ect.f(t)} dt using by parts
I I

X'—.N\:l

T T

2 2
[f(t) .COS ect] dt + J. cot t cos ectf(t)dt - J. cott.cosectf(t)dt
X

X

X N | 3

= (f(t)cos ect)é

g(x) = f[g).l - f(x) cosec x
g(x) = 3 - f(x) cosec x = lIMg(x)

lim 3 _
= o 3 — f(x).cosec x

. f(x) (0 .
3-lim sinx(aj Apply L-Hospital rule
_ lim F'(x) =73 - 1 =3-1-=
=3 - %50 COS X cosO0 3-1=2
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47.

47.

Sol.

48.

48.

Sol.

For how many values of p, the circle x2 + y2 + 2x + 4y — p = 0 and the coordinate axes have
exactly three common points ?
p @ fhas A4l & ford aa (circle) x2 + y2 + 2x + 4y - p = 0 Ua¥ dena 31eli (coordinate axes) # @ad
I fog Swafs (common) © ?

2
Centre(-1, -2) r=Js5+p =2
R X L1
'2[L=“-:2 1 P=0

/12+22+P =2 circle passes 3 points
P =-

=f2-c>0

=4-1>0=3

J5+p =1
P=-4

=g%2-c>0
=1-4>0x

Words of length 10 are formed using the letters A,B,C,D,E,F,G,H,I,]. Let x be the number of such
words where no letter is repeated ; and let y be the nhumber of such words where exactly one

letter is repeated twice and no other letter is repeated. Then, LX =

JeRi A,B,C,D,E,F,G,H,1,] ¥ 10 oF<E1E & ¥ g9 SITd 2 | AT fh X 39 AR & I &1 o) et g [+ fahedt
A o1eR @ gRmafy I8 BN B, dATy 39 ORE & I vl &) H@ ¥ 5§ dael va ieR @l gARaRy &1 9R

ﬁﬁ%aﬁﬂﬂmamaﬁwﬁﬁﬁ?ﬁ%maglx:

5

A,B,C,D,E,F,G,H,I,J = 10 letter

x = 10!

y = when exactly 1 letter is repacted twice.
10Cy x [8 x 2

HENEREREEEN

1
10C1><10C2><1x|§=%=50|2

5009
y _ 2= _
~ 9x ~ |10 =5
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49,

50.

51.

Answer 49, 50, and 51 by appropriately matching the information given in the three
columns of thee following table
Column 1,2 and 3 contain conics, equation of tangent to the conics and point of contact, respectively

Column 1 Column 2 Column 3
(I) x>+ y?=a2 (i)my =m3x + a (P) 2 2
yc = y = m2 ' 'm
II 2 2v/2 2 —ma a
+ = i = —+ 2 ’
(II) x* + a’y* = a (i) y=mx+am?+1 (Q) Jm? i1 Ym2 o1
. -a’m 1
= = 2.2 7
(III) y* = 4ax (i) y = mx + Ja’m? -1 (RY\ V222 +1 V22?2 + 1
2 2v/2 2 _azm _1
- — i — + 2.2 7
(IV) x* - a%y? = a (iV)y = mx + Ja?m? +1 ) | Jme -1 J2m? -1

Fora = .2, if a tangent is drawn to a suitable conic (Column 1) at the point of contact (-1, 1),
then which of the following options is the only CORRECT combination for obtaining its equation ?

(A) (D) (i) (Q) (B) (I) (i) (P) (C) (1) (i) (P) (D) (I1) (ii) (Q)

1
The tangent to a suitable conic (Column 1) at ({/3, f) if found to be /3 x + 2y = 4, then which

of the following options is the only CORRECT combination ?
(A) (IV) (iv) (S) (B) (II) (iv) (R) (C) (IV) (iii) (S) (D) (II) (iii) (R)

If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is
(8, 16), then which of the following options is the only CORRECT combination ?

(A) (III) (i) (P) (B) () (Ii) (Q) (C) (1) (iv) (R) (D) (II) (i) (Q)

T & T T B A DA™ A IS JA P UG &7 9 AT R u¥i 49,50 T 51 F IR AR |
Die™ 1,2 AT 3 H HAA: BiAD (conic), S TR WA (tangent) &1 FHIHIU do1 wRifdAg (point) of

contact) R I B |

picH 1 PicH 2 PicH 3
(I) x>+ y?=a2 (i) my =m2x + a (P) 2 2
yc = y = m2 ' 'm
II 2 2v/2 2 —ma a
+ = ii = —+ 2 14
(II) x a’y a (iDy=mx+am2+1 (Q \/m2+1 \/m2+1
-a’m 1
(III) y2 = 4ax (ifi) y = mx + JaZm? -1 R) | Jmi o1 Jami o
_ -a’m -1
(IV) x* - a%y? = a? (iV)y = mx + Ja?m? +1 ) | 22 -1 2m? -1
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49,

50.

51.

Sol.

49,

50.

a= 2 o~ SUYE B (Plerd 1) W U IR Gl Sl & et weifd=g (-1, 1) a9 791 4 4 |
a1 faddou o WINET BT DU UTE DR Bl Dol el Ao 8
(A) (1) (i) (Q) (B) (1) (i) (P) (C) (I1I) (i) (P) (D) (II) (ii) (Q)

Ife Sugad difte (P 1) & 05 (3, %)U’\’W‘%ﬂu\fﬁﬂ J3X+2y =4% 7@ = 4 4 o1 91 fdbe daa

T Ao B
(A) (IV) (iv) (S) (B) (II) (iv) (R) (C) (IVv) (iii) (S) (D) (I1) (iii) (R)

I ST HIAG (Bfew 1) & wRifdg (8,16) R ¥R@ y = x + 88, 99 = # A &4 A1 fadwey daa wal
JAH B

%Az__()ﬂg (i) (P) (B) (I) (Ii) (Q) (C) (II) (iv) (R) (D) (III) (ii) (Q)

I II 7

1, (iv), R

111, (i), P
IV, (III), S
A

a=+2
(I X2+ y2=2
P:(-1,1)
T:y-x=2
(ID) X2+ 2y2 =2
P(-1, 1) No tangent

(IIT)  y? = 42x No tangent
(IV) x?2-2y?2=2 No tangent

B
T: POC
1

3x + 2y = 4 [\/E,Ej
y:—£x+2

2
mo_33

2
a=2| mz—g
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51. A
y=x+38 (8, 16)
m=1
a=3=8
Answer 49, 50, and 51 by appropriately matching the information given in the three
columns of thee following table
Let f(x) = x + logx - xlog, x e (0, )
* Column 1 contains information about zeros of f(x), f'(x) and f"(x)
* Column 2 contains information about the limiting behavior of f(x), f'(x) and f"(x) at infinity.
* Column 3 contains information about increasing / decreasing nature of f(x) and f'(x)
Column1 Column 2 Column 3
(I) f(x) = 0 for some x € (1, €2) ) )'('21 f(x) =0 (P) f is increasing in (0O, 1)
(I1) f'(x) = 0 for some x € (1, €) (i) )'('21 f(x) = —o (Q) fis decreasing in (e, e?)
(III) f'(x) = 0 for some x € (0, 1) (i) )'('21 f'(x) = - (R) f' is increasing in (0, 1)
(IV) f"(x) = 0 for some x € (1, e) (iv) )'('21 f"(x) =0 (S) f' is decreasing in (e, €2)
52. Which of the following options is the only INCORRECT combination ?
(A) (D) (iii) (P) (B) (I1) (iv) (Q) (C) (II) (iii) (P) (D) (II) (i) (R)
53. Which of the following options is the only CORRECT combination ?
(A) (D) (i) (R) (B) (III) (iv) (P) (C) (I1) (iii) (S) (D) (1IV) (i) (S)
54, Which of the following options is the only CORRECT combination ?
(A) (III) (iii) (R) (B) (1IV) (iv) (S) (C) 1) (i) (Q) (D) (1) (i) (P)
T & T T B A Bl H ST JA BT U &7 9 AT PR U¥i 52,53 T 54 F IWR Afor |
a1 {5 f(x) = x + logx - xlog, x € (0,%) &
* e 18 f(x), f'(x) Taq f"(x) & 1 & Ggaer <1 TE 2
* ied 2 4 f(x), f'(x) Taq f'(x) & < &I % W W) FaeR (limiting behaviour at infinity) @1 =
CURIERS
* pfed 34 f(x) taq f'(x) & 989 / 899 (increasing/ decreasing) 81 &1 Udfd (nature) &1 @
CURIERS
picH 1 DicH 2 PicH 3
(I) f(x) = 0 f=ft x e (1, €2) & foy (i) )'('21 f(x) =0 (P)f# (0, 1) a9 ®
(I) f'(x) = 0 fA x e (1, ) & ford (ii) )'('j]o f(x) = - (Q) f# (e, e2) B B
(I1I) f'(x) = 0 f& x e (0, 1) & ford (iii) ﬂjjo f'(x) = - (R) f' % (0, 1) aef#= B
(IV) f'"(x) = 0 ffi x e (1, ) & ford (iv) )'('21 f'(x) =0 (S) f' 5 (e, €2) BITHH 2|
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52.

53.

54.

Sol.

(i)
(i)

(i)
(i)

(iii)

/91 § A o A1 fabed daal Tad FAre (only INCORRECT combination) 8 ?

(A) (1) (iii) (P) (B) (I) (iv) (Q)

1 94 9 o9 a1 fabey I8 A= 8§ ?
(A) (I) (ii) (R) (B) (III) (iv) (P)

=1 5 @ B9 91 fdeey dadl 9E Ao g ?
(A) (III) (iii) (R) (B) (IV) (iv) (S)

Column1 Column 2
(I) Correct (i) Incorrect
(II) Correct (ii) Correct
(III) Incorrect (iii) Correct

(IV) Incorrect (iv) Correct

52. D 53.C 54.C
For f = x + Inx — xInx

3im fx) > (iif)
f(1).f(e?) < 0
For f'= 1 Inx

X

f'(1).f'(e) <0
f'(0).f'(1) > 0

lim f'(x) » —o
X—>0

. -1 01
For f'=—-=
X X
fr<0o=fl
limf"=[0]

X—>0
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(C) (ID) (iii) (P) (D) () (i) (R)

(C) (II) (iii) (S) (D) (V) () (S)

(C) (II) (ii) (Q) (D) (I (i) (P)

Column 3
(P) Correct
(Q) Correct
(R) Incorrect
(S) Correct

l<a<e
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