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ALLEN®

Topic : KTG , Thermodynamics, EM Waves, Sound Wave & Wave Optics

PART-1: PHYSICS
HTT-1 : Hifa® fagme
SECTION-I : (Maximum Marks: 80)

This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice Questions (MCQs) Only
one option is correct. For each question, marks will be awarded as follows:

Full Marks : +4 If correct answer is selected.
Zero Marks ;0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

@ue-] ; (Afereran 3iw: 80)
36 TS H 20 W 8| T T H el IR % AT 4 forewed 2| sgforshedia w51 (MCQs) et b forered Tt 81 ek 91 o
for, 3fep T fow sman:
qof 37 D +4 Il HE ST T TR
FFHF 0T RIS off ferehe T ST TR
FUTCHF 3% ;1 TS Terd Torshed AT 11 8|

1. A point source of electromagnetic radiation has an average power output of 800 W. The maximum value of

electric field at a distance 3.5 m from the source will be —

Torega Tprarhier 7T o foreg a1 Sftera ot 1fr 800 W 1 &1 & 3.5 wiiex gt o forega &/t ot Afershas w1 2 -

(A) 252 V/m (B) 62.6 V/m (C) 72.5V/im (D) 80.7 V/m
Ans. B
Sol. . . , .
Intensity of electromagnetic wave given is by
_ P, _ Eq
4mrr 2uec

E — !’LOCPaV
V' 2mr2
| @ x107) x (3 x 10%) x 800

= > =62.6 V/m
21 x (3.5)

2. In a wave Eg = 100 Vm . Find the magnitude of Poynting's vector:-

(A) 13.25 Wm > (B) 26.5 Wm > (C) 18.25 Wm > (D) 19.7 Wm >
Teh q0T % T B = 100 diee/Hie 21 wigfen afest s afor g
(A) 13.25 are/dfiet (B) 26.5 aTe/Hiet? (C) 18.25 are/dier (D) 19.7 are/Hiet?
Ans. B
Sol. =, EB E2
S|=—=—
o  Cuo
10* L
= =26.5Wm .
3x 108 x4m x 1077
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®

3. The electric field associated with an electromagnetic wave in vacuum is given by E= 40 cos(kz — 6 x 108t)i\,

where E, z and t are in volt per meter, meter and second respectively. The value of wave vector k is :-

Torarfer 3 feregererrarefiar oo o @er Getfoeret forgga & 1 E = 40 cos(kz — 6 x 10801, g o ST 2, S/&f E, 2 T t
SHUTT: Atee Uid HieT, et U ¥ehve | 2id 8| o TfdsT k 1 0T 81 -

(A) 2m™! (B) 0.5m ! (C) 6m™! (D) 3m~!
Ans. A

Sol. Compare the given equation with
E = Eycos(kz — mt)
We get, ® = 6 X 108!

6x10%!
~ Wave vector, k = O 27275 oyt
¢ 3x10%ms’!
4, In a diffraction pattern due to a single slit of width 'a’, the first minimum is observed at an angle 30° when

light of wavelength 5000 A is incident on the slit. The first secondary maximum is observed at an angle of :

ST =TS "o’ ot fordft Taret f3l WX 5000 A almeet ot WehTeT SATIA HaT €, af f3rl o ot I faad 9ed 1§ 30°
% =hIvT X yger ity fowrs gar 21 ueer e sfeas fom shor o fewms o, sz 2

(A) sin”! (%) (B) sin”! (%) (©) sin”! (%) (D) sin”! (%)
Ans.D

Sol A1
a 2
First secondary maxima will be at

sin9=&=z 1 = 0 =sin ! 3
2 2\ 2 4

5. The central fringe of the interference pattern produced by the light of wavelength 6000 A is found to shift to

* For first minima, sin30° =

the position of 4™ dark fringe after a glass sheet of refractive index 1.5 is introduced. The thickness of glass

sheet would be :-

SAYSAHITR 1.5 shT ohil shl TAs shl T T 6000 A TUTSE TehTeT § UTH SHTdehtul Sfdeq ohY shesiar st 40 amredt st
st feurfa gt foreenfua @1 it 21 s6i=r Y w4 A1 Jiers gt -

(A) 4.8 um (B) 4.2 um (C) 5.4 um (D) 3.0 um

Ans.B
Sol. 2n—1)=(pu— Dt

6. In the Young's double-slit experiment, the intensity of light at a point on the screen where the path difference is A
is K, (A being the wave length of light used). The intensity at a point where the path difference is A/4, will be :-
(A) K (B) K/4 (C) K12 (D) Zero
o % T5-Fardt srRinT 9, o< o forelt fofg o A wrerfeR €1 9, et SrehTeT o e K ®, (A S Yo B e 9) |
S o 34 fofg Tt Sfet werfat /4 &, dftsrar 2t .-
(A) K (B) K/4 (C) K12 (D) =

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®
Ans. C
Sol.

Lesy, = 4 1 cos® L Ax

K = 4lcos? X . )
A

K' =4lcos2 L . A

K'=K/2

7. The interference pattern is obtained with two coherent light sources of intensity ratio 4 : 1 and the ratio

L . 5
M is —. Then, the value of x will be equal to :

max ~ Imin X

2 FATHTE, THI TNl T AT FT ST 4 1%,%WWWWW%®M il

max Imin

S 2 31 T x 1 T P s A
X

(A) 3 (B) 4 ©) 2 (D) 1
Ans. B
Sol. I, _,
2 2
Inax _ | VI +VD
Imin \/I_l — \/E
2
Imax — 2\/E + \/E
Imin 2\/E - \/E
Imax =9
Imin

8. Frequency of tuning fork A is 256 Hz. It produces four beats/second with tuning fork B. When wax is applied
at tuning fork B then 6 beats/second are heard. By reducing little amount of wax

4 beats/second are heard. Frequency of B is :

T T A s ST 256 BESH €1 gHh! Uh QUL T&IGT B o W1 ST ST 4 foredwe/8ehus gA1s ad &, Sid B W Fs
w T S 2 @ 6 fore/AeRus g ST 81w sht W S o TR 4 foeae A g 9T 8 B
GTIT{%%:

(A) 250 Hz
(B) 260 Hz
(C) 252 Hz
(D) 256 Hz

Ans.B

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®

9. A string of linear mass density 4 g/cm is vibrating according to equation :-

y = A sin(1207t) cos (%x) where x is in centimeters. Find the tension in the string

4 g/em T ST Scd Sl Teh ST TR
y = Assin(1207t) cos(%x) %mewé,ﬁxﬁﬁél

S0 AT B
(A) 3.6N (B) 36 N (C) 72N (D) 72N
Ans. A
Sol. ,_ 0 _ 10T __550.102=3
=]
5x1072
[T
V— —
m -3
m=—107 0
1072
/L S o9x04=T
0.4
T=36N

10. A sonometer wire, 100cm in length has a fundamental frequency of 330 Hz. The velocity of propagation of

transverse wave along the wire is :-

100 cm TS dTet ToRATH TR 3 7 Tl 330 Hz 81 TR o SR SIS T o He 0T 6l o € -

(A) 330 m/s (B) 660 m/s (C) 115 m/s (D) 990 m/s
Ans.B
Sol. For fundamental mode,

%= 100 or A =200 cm=2m

v="fA =330 x2=660 m/s
11. At what temperature is the rms velocity of a hydrogen molecule equal to that of an oxygen molecules at 47° C ?
fohd Q1Y TR BTSGISI o STULHAT T ST WIS 7S T 47°C T HATRHIS o STU[3AT o 71 HTET A 7T oh sIei &l S 2
(A) 80K (B) -73K (©) 3K (D) 20K
Ans.D
Sol. VrmSH2 = VImso2
\/3R><T :\/3R><320
2 32

T=20K

12. During an adiabatic process, the pressure of a gas is found to be proportional to the cube of its absolute

temperature. The ratio C,/Cy; for the gas is-

G YohH o SR, oreft T o7 ot ORw AT 3 i ok ST 21 9 3 fr Cp/Cy T B
(A) 4/3 (B) 2 (C) 5/3 (D) 32

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®
Ans. D
Sol.
Px T
P=KT’
P=ky v
L 3= l =>v=
1=y
13. The work of 146 kJ is performed in order to compress one kilo mole of a gas adiabatically and in this process

o | w

the temperature of the gas increases by 7°C. The gas is- (R = 8.3 J/mole-K)

(A) diatomic (B) triatomic

(C) a mixture of monoatomic and diatomic (D) monoatomic

T 19 o U fohell HIct 3l S &Y & G i H 146 ohetisiet =1 e TR ST 21 ST SohH H 79 1 qrad
7°C HaGAT 81 A 2 -

(R = 8.3 S[@/HIA - K)

(A) TsweaToTs (B) Froamh

(C) T TRHATUL ST TGHRATIL 1 fHsror (D) T TRHTIH

Ans. A

Sol. Given : Increase in temperature , AT =T, — T, = 7°C
Work done on the system, W = 146kJ = 146 x 1000J]
Number of moles of gas, n = 1000

. nR(T, = Th)
Work done in adiabatic process, W = -1
y -
5 146000 = 1000 x 8.3 x 7
v—1
= v-1=0.39
>yvy=14

= The gas is diatomic in nature.

14. A system goes from A to B via two processes I and II as shown in figure.
PA

Y
If AU, and AU, are the changes in internal energies in the processes I and II respectively then-

(A) AU, = AU,
(B) relation between AU, and AU, cannot be determined
(C) AU, > AU,

(D) AU, < AU,

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®
I3 T ST ¥ SR STTER a1 WisharaA! [ T I1 8 819 A 8 B T 7T T o

PA

2 SO 1 1 e ot 3 6y e ARt A AL, o AU, & A
(A) AU, = AU,

(B) AU, @ AU, % o=l o G-y ot i &1 o S aehar

© AU, > AU,

(D) AU, < AU,

Ans. A

Sol.
Change in internal energy is path independent AU, = AU,

15. When a system is taken from state i to state f along the path iaf, it is found that Q = 50 cal and W = 20 cal.
Along the path ibf Q = 36 cal. W along the path ibf is-

a > f
A A
i 2 b
(A) 6 cal (B) 16 cal (C) 66 cal (D) 14 cal

SToT Ueh et AT STrET | © ST £ o jaf T Ufth g of SR ST &, 99 Q = 50 Shed il aem

W = 20 R 99 ibf % T Q = 36 FRT T ibf o ST W HT A B

a f

>

(A) 6 FART (B) 16 ety (C) 66 ety (D) 14 ety
Ans. A

Sol. dQ=dU+dwW
Along iaf.
50=20+dU
dU =30 cal
Along ibf
36 =30+dW
dW =6 cal

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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16.

ALLEN®
Two gases A and B are contained in the same vessel which is at temperature T. The number of molecules of
gas A is N and mass of each molecule is m. The number of molecules of gas B is 2N and mass of its each

molecule is 2m. If mean square velocity of molecules of gas B is v? and mean square velocity of x component

of velocity of molecules of gas A is uZ then uf }/‘n.f2 is :-

T & T § T K @19 T AT 1 A 1 B 9l 81 16 A 3 U1 hl AT N 7 Y 310 %1 509 m 8l 16 B &
Ut T AT 2N qAT T&F A T 59 2m 31 AR TG B % S0[AT i 3fwq af-mred = v a0 1WA F

7O T AT =TT ok x-H1eh BT W U2 ©, 7 uE/Ivz FHAES :-
(A) 1:3 (B) 3:1 (C) 3:2 (D) 2:3
Ans.D

Sol. Molecular weights
MA = 6.02 x 10° m
and MB=2x6.02x 102 m

Also mean square velocity

szﬂﬁvzoci
Vi My L
szx Mg 2

Now we have given

Vi =3u2
v _ 1
3ul 2
or ﬁ _2
3
17. A fixed mass of air at 1 atmospheric pressure is compressed adiabatically to 5 atmospheres and allowed to
expand isothermally to its original volume. The process is represented in which one of the following indicator
diagrams :-
a1 o M 5w 1 | SEAUSHR el W FEI el H 5 IIHvSHTT a1e qe difed forar m & iR O
AT ST H 3Eehl YRfedeh STa doh THI foham SITdT €1 36 Tohd 2l 1 H & -8 &=k fo (indicator
diagram) ¥ J&f3Ta foram SITaT @ 2
B
5
4 /
(A) 3 : (B)
2 :
1 1
f
5 .
/ 4 S
©) D) 3
2
1
—’V
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®
Ans. C

Sol.
First of all, the air is compressed adiabatically, it is represented by curve ab in the figure. bc represents the isothermal
expansion to its original volume. It is to be noted that the adiabatic curve is steeper than the isothermal curve.

18. One mole of an ideal gas is carried through a thermodynamic cycle as shown in the figure. The cyclic process
consists of an isochoric, an isothermal and an adiabatic process.
Find adiabatic coefficient of gas :

3PD-‘--------(.j
2 N B
P2 A
Vi Vo v
5 £n5 4 £n6
A) = B) — C) — D) = —=
()3 ()En3 ()3 ()En3

T A 3R 16 1 (oo aR U SR =56 ¥ St TSI ST | I8 5hid oA T AHSTd e, U6
AT & Toh ©GI WohH 8 TRt o 21 19 1 &G T0rieh 20 -

3P fomeeet

P, B

Py2 A

5 £n5 4 {n6
A) = B —= C) = D) =~
(A) 3 (B) 3 ©) 3 (D) 3

s

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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19. Anideal gas is expanding such that PT? = constant. The coefficient of volume expansion of the gas is :

T TR 76 39 TR & et 8 o6 PT2 = 1=t 21 74 o ST -STam Torie < -

Aa) L ®) 2
T T
© 2 o) &
T T
Ans. C

20. A container with insulating walls is divided into two equal parts by a partition fitted with a valve. One part is
filled with an ideal gas at a pressure P and temperature T, whereas the other part is completely evacuated. If

the valve is suddenly opened, the pressure and temperature of the gas will be :-

AU ST ATt Teh UTS Bl Ueh afed ¥ IS foTsieh ST &1 Uhad T ST H ST STl 81 Uk 9N ohl §1e P 9T
ATIHT T 0 Uk TG 16 & ST STl € Seffoh g8l ST H {effel ST STrat 21 Afe drel shi 7=k @iet & Sy, el

T oh7 21el ST AT 81T :-
P P T
(A) —,T (B) = =
2 272
(C) P, T D) p, L
: P, —
2
Ans. A
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

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

Full Marks : +4 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

Que-11 : (3Afrwaw 3i: 20)
TES A 10 7 &) Sefigardl st 10 3 A Rt oft 5 w1 <61 SR KT ) Afe 5 @ Siftre st o e fRr Strat /,
A e 5 ST T HeeR faRa ST
T T T 3L UGS U (Numerical Value) 2
Tedsh W o oI, el qurieh 1T &1 bl (SXHAS Tohed H, I bl [Hehedw quiteh # foram ST =I1fe) )
Scdh % o I B Hedieh EIfeTiad Sieh FrsiHT o STTEm foham StTa:
quf 37 D +4 90 FE S e TR T R
FHE . 0ARHE ST A2 foRar T Rl
HUTCHE 3 :  —1 ATG Teld I gst TohAT 7T 2

1. The amplitude of the electric field in a plane electromagnetic wave in vaccum is 9 x 107° V/m. The
amplitude of the magnetic field will be x x 10" T where x is :
T T S ST T H e & o7 At § SR 9 x 107 diee/Hiex 8] Triehi & s A x x 1071 T
BTl x 8-
Ans. 3
Sol 9x107°
E =C=> By=
By 3x10°

By=3x10""'T

2. If two waves represented by y, = 4sinwt and

y, = 3sin(wt + 1/2), interfere at a point. Then calculate the amplitude of the resulting wave :

afe y, = dsinot AR y, = 3sin(ot + n/2) T & &1 T Tk foig T safasheor FHedt 21 qiomHt qr i s
T |

Ans. 5

Sol. A= \/a% +a§ +2aja cos ¢

=\/32+42+2x3x4cosn/2
Y RS TR

=425=0

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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ALLEN®

3. Two beams, A and B, of plane polarized light with mutually perpendicular planes of polarization are seen
through a polaroid. From the position when the beam A has maximum intensity (and beam B has zero intensity),

a rotation of polaroid through 60° makes the two beams appear equally bright. If the initial intensitites of the two

. I
beams are 1 and Iy respectively, then I_A equals :
B

Y01 o6 ST AT, doll YA YT JeRTRT i a1 §of A T B T TIeitas g <@t St 2| 36 feorfa & s7et gst
A T TR et € (3 IS B 3 I Ao 2) WIeTsas il 60° & HUM ST YT bl THEHT FiaH Sdfid gt

31 7 ST ST T STfeven disrTd shes: 1, o I 8, 99 I\ mrame

Ip
Ans. 3
Sol. I, cos’® 60° = Iy cos” 30°
I, 3/4 3
Ip 1 1
4
4, Velocity of sound in air is 330 m/s. For a particular sound in air, a path difference of 40 cm is equivalent to a

phase difference of 1.67. The frequency of the wave in Hz is :-

Ry § ey 1 = 330 m/s B A F T AT et 6 fA, 40 om # IARR, 1,67 % FATR % Qe BT 8 aT

Ea) mﬁ (Hz ﬁ) T
Ans. 660
Sol. Ad= 2n Ax
A
1.67t=2—7txﬂ = A=12m
A 100
=Y _B0 eoms
A 12
5. The displacement of a particle executing periodic motion is given by :-

y = 4cos” (t/2)sin (1000 t)

The expression may be considered to be a result of superposition of :-

3TTaTet TTfT T G T BT BT fereer o © -
y = 4cos” (t/2)sin (1000 t)
Ig TR T 3 STEARITuT 31 TR 2 Hehall © -

Ans. 3
Sol. v — 4 cos? (t/2) sin (1000t)
=2 [2cos(t/2) sin (1000t)]
=2 (1+cost) sin (1000t)
=2 sin(1000t) + 2sin (1000t) cost

=2 sin (1000t) + sin (1001t) + sin (999t)

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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6. At what temperature, the mean kinetic energy of O, will be the same for H, molecules at —73°C :-
fore qTshH OX STTeRefiST 7 o STUT3T <hl SHATEd TSt Fistt —73°C W H, % ST0[3AT sht SATH TTferst Froft o e 2 -
Ans. -73

Sol. Mean kinetic energy of molecule depends upon temperature only. For O, it is same as that of H, at the

same temperature of —73°C.
7. A thermodynamic process is shown in the figure. The pressures and volumes corresponding to some points in
the figure are:
P,=3x10%Pa, P =8 x 10* Pa and
V,=2x10"7m’, Vp=5x10"m’
In process AB, 600 J of heat is added to the system and in process BC, 200 J of heat is added to the system.

The change in internal energy of the system in process AC would be:-

Pa

¥

—
0 »V

ST wehn foret o wafifa @ e forgatt < wd arer 9 st e e E

P, =3 x 10* U=k, Pg = 8 x 10" UT&ahet qo

V,=2x10HP, vy=5x 10"’
AB WA H TR 3T 600 STt FoHT &1 STt @ qT BC SohH H 3ehT T 200 ST T &1 STl €1 AC WhH W e
T TR Sl B THEr 2T -

L 2

Ans. 560
Sol. By adjoining graph W 45 = 0 and
Wpae =8 x 10°[5-2] x 107 = 240J
o Wae = Wag + Wpe = 0+ 240 = 240)
Now, AQac = AQug + AQgc = 600 + 200 = 800J
From FLOT AQac = AUac + AWxc

= 800 = AUac +240 = AUpc=56017]

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230009
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8. A diatomic ideal gas is compressed adiabatically to 1/32 of its initial volume. If the initial temperature of the

gas is T; (in Kelvin) and the final temperature is o T;, the value of a is

T fETRAT[E SATERT 79 i 36eh TR AT % 1/32 o 9T q &4 &9 § wefifeq fopan siman 21 afs | &
TR T T, (Shfeas §) & aor ifaw ara| e o T; 8 @ o 1 919 a1 27

Ans. 4

Sol. T1V1Y*1 — TZVZY*I

7/5-1
TV =T, (LV)

32
T, =4T,= aT;
o=4
9. A gaseous mixture consists of 16 gm of helium and 16 gm of oxygen. (The ratio of C,/C, of the mixture is
l. The value of N is:)
100
T 1 o fzror 3 16 o Eiferm qom 16w siterdts 21 (36 eror o i ¢ /C, 1 9 e 1% 241N 1
B
Ans. 162

10. 5.6 liter of helium gas at STP is adiabatically compressed to 0.7 liter. Taking the initial temperature to be T},

(The work done in the process is %RT, the value of 'N' is :-)

STP W f&erq 5.6 et Eifcrom T 1 5T Tehd 1T 0.7 et T fam Sirar 21 Afg SRty | &t T, 9, (a«
39 ok | o v Ay %RT BT N 1 91 21y

Ans. 9
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Topic : d-Block Compounds, p-Block Elements, f-Block Elements & Chemical Equilibrium

PART-2 : CHEMISTRY
HRT-2 : 3O fagm=

SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice Questions

(MCQs) Only one option is correct. For each question, marks will be awarded as follows:
Full Marks : +4 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.
@ue-] ; (Aferran 3iw: 80)
39 WS H 20 T €| TF T | Tel I o T 4 foepen 8 glaered™ w5 (MCQs) Fad Tk fosheq @t 21| s
% o foTu, 3ieh T fo S
quf 3% D +4 FfQ EEl T I T
FAHF o 0FRHS Wt e A& TR
BUHF 3 . | ATe TAq forehed <7 7T 3

1. Which of the following compounds of nitrogen is coloured ?
T SIS o1 i A S a1 8 2
(A) NO, (B) NH;4 (C) N,O (D) N,O,
Ans. A

Sol. NO, is a reddish-brown gas.

2. Which of the following ion has maximum complex forming tendency ?
it & forer ST i et Y S T s B 2
(A) La™ (B) Ce" (C) Eu® (D) Lu®
Ans. D

Sol. Complex forming tendency & polarising power (¢)
3. Which of the following reaction is not feasible :—

1 o & i) ifafren s 7e 8 -

(A) F,+2C1 —2F +(l,

(B) Cl, +2Br —2Cl +Br,

(C) Br,+2F —2Br +F,

(D) Br, +21 —2Br +1,

Ans. C

Sol. BI'2 +2F — 2Br + F2

(this reaction is not possible)
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4. In content of the lanthanoids, which of the following statements is not correct ?
(A) Because of similar properties the separation of langhanoids is not easy

(B) Availability of 4f electrons results in the formation of compounds in +4 state for all the members

of the series
(C) There is a gradual decrease in the radii of the members with increasing atomic number in the series
(D) All the members exhibit +3 oxidation state
SAUTIET o Ty 7 e e ol S 21 S | e v we e 2 2
(A) FET TUTer o SHTOT RIS T JeFRT0T STE e ardT 2l
(B) 4f SATREIAT T SUCTSHAT T TNOUIH © Toh 3 2oft & Tt Heed +4 ATaefiantor STaeem Yefiid #id 2|
(C) TRHTY] T % e o |rer Aoft & ooy Broamd efft-efit wredt weft &
(D) &t gew +3 SiTerefentor 3Taee yefdid &id &
Ans.B
Sol. All lanthanoids do not show + 4 oxidation state.
5. Which of the following statement is not correct?
(A) La(OH); is less basic than Lu(OH),
(B) In lanthanide series, ionic radius of Ln®" ions decreases
(C) Lais actually an element of transition series rather than lanthanide series
(D) Atomic radii of Zr and Hf are same because of lanthanide contraction.
HITET I T T 2 2
(A) La(OH);, Lu(OH); & ¥ &3 2
(B) wieMTEs At 8§, Ln* 31l it rafaes frsam et 21
(C) La GshuoT Juft o7 dcdl ® 7 foh AeTge 2oft &)
(D) TTEE HFe o HRT Zr I Hf i TeTioass Hisar s a6 @)

Ans. A
Sol. Order of basic strength in hydroxides of lanthanoids:-
La(OH); > Ce(OH); > Pr(OH); > ........... > Lu(OH);
6. CeO, is :-
(A) a good oxidising agent (B) Diamagnetic in nature
(C) Colourless compound (D) All of these
CeO, I & 707 arfar 8 2
(A) T T3 SHHHRE (B) wftreeshia
(C) e Afireh (D) STk &+l
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Ans.D
Sol.

‘et Reduction, .43
+4 Oxidising

CeO, agent
(It has zero
unpaired €)

7. Magnetic moment of x"" is v24 B.M. Hence No. of unpaired electron and value of 'n' respectively.

(Atomic number = 26)

X" T IFhT SO +/24 B.M. B 3T IRIFAT SFLT hl TAT q©T '’ BT HA SHAT: T
(SRHTY] HEAT = 26)

(A) 4.3 B) 3.5 ©) 4.2 (D) 4,1
Ans.C
Sol. x™*

I =1+24=492 BM
n =4 = No. of unpaired ¢

Fe'? = [Ar] 4s* 3d°

<[]
n=2
8. The oxidation number is changed in which of the following case :-

(A) SO, gas is passed into Cr,05 /H*

(B) Aqueous solution of is CrOAZf acidified

(C) CrO,Cl, is dissolved in NaOH

(D) CrgOg_ solution is made alkaline

TTH @ fore wfsham 7 Sfferfieror sTaeen  9qed &I W R -
(A) SO, T8 ! Cr,02 /H " JalTfed T

(B) CrO; o Seit forera =t fvctentor

(C) CrO,Cl, 3T NaOH ¥ figzor

(D) Cr, 0} T ! & ST

Ans. A

Sol. +6 +4 +3 +6
(1) Cry 02 +S0, +2H" — 2Cr*" +3S02 + H,0

+6 +6
(2)2Cr0O; +2H" — Cr, 0¥ +H,0

+6 +6
(3) CrO,Cl1; +2NaOH — Na, CrOy4

+6

+6
(4) Cr, 02 +20H™ — 2CrO; +H,0
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9. Which of the following statements is concerning transition elements is not true ?
(A) They are all metals
(B) They easily form complexes
(C) Compounds containing their ions are coloured
(D) They show multiple oxidation states always differing by two units
HHHOT el o HeH H ST e HET S 2
(A) T ot e &
(B) ¥ @l ST & H5het o <
(C) 37 MR & 311 i &1t 2
(D) 3 weft aftardsfier sAterelientor T gniid & fSies 7ear < 3hTS ot ST BT Bl
Ans.D
Sol. Variable oxidation states in d-block elements differ by one unit.

10. Consider the following reaction
2Cu*T + X7 — Cu,Xy(s) + X,
Then X can be :

& s arfufopar o
2Cu%" + X7 — CupXo(s) + X,
X~ T HhAT & 2

(A) F~ (B) CI~ (C) Br~ (D) 1~
Ans.D
Sol. 2Cu*" + 41~ — Cu,l, + 1,

11.  The volume of the reaction vessel containing an equilibrium mixture is increased in the following reaction
SO,Cly(g) = SOx(g) + Cly(g)
When equilibrium is re-established :

(A) the amount of Cl,(g) remains unchanged (B) the amount of Cl,(g) increases
(C) the amount of SO,Cl,(g) increases (D) the amount of SO,(g) decreases

T SAvrfsra o =y firsror 3o STRITSRAT 9T ST AT ST T
S0,Cly(g) = SOy(g) + Clx(g)
el AR O T g 2

(A) Cly(g) I AT SafEfdd &t 2 (B) Cly(g) I AT st 21
(C) SO,Cly(g) T AT &t & (D) SO,(g) 3T 9T et 7
Ans. B

Sol. On increasing volume at equilibrium, it shifts in that direction in which number of moles is high.
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12.  For the following reaction :
A + 2B = C + 3D; if the partial pressure of all the four substances A,B,C and D at equilibrium are
0.20, 0.10, 0.30 and 0.50 respectively, then calculate the equilibrium constant :

(A) 18.75 (B) 5.3 (C) 11.25 (D) None of these

e afurr s faw: A+2B=C+3D
I YTEIEET YT GHET <R 9T A,B,C 99T D o 3i{37eh arel HHST: 0.20, 0.10, 0.30 TAT 0.50 &, a7 Greafeetion i
T HIT

(A) 18.75 (B) 5.3 (C) 11.25 (D) T8 4 IS &
Ans. A

Sol. X 3 X 3
o Ko — (Pc) x (Pp) 0.3 x(0.5)

(Pa)x (P)’  0.2x(0.1)°
_ 00375 _ ¢ e
0.002

13. One mole of a compound AB reacts with one mole of a compound CD according to the equation
AB+CD = AD +CB
When equilibrium had been established it was found that 3/4 mole each of reactant AB and CD had been
converted to AD and CB. There is no change in volume. The equilibrium constant for the reaction is :

e T Hiet AT AB, T A1 Aifes CD & T 318 AT fsRa siar @

AB +CD = AD + CB

T TR B 0T I TT T <t Iedieh f3hatehiiah AB @I CD & 3/4 Hid 3cq1€ AD a9 CB ¥ uftafdd 2 w3 &)
AT | =S Tiada Tl B1 rfuferan & forw wrer e R

9 1 16
A) B) — C) = D) 9
(A) T (B) 5 ©) 5 (D)
Ans.D
Sol. AB+CD = AD+CD

moleatt=0 1 1 0O o

Mole at equilibrium
3) (123) = (3) (2
4 4 4 4
0.25 025 = 0.75 0.75

_ 0.75x0.75
¢ 0.25%025

14. A sample of HI(g) is placed in flask at a pressure of 0.2 atm. At equilibrium, the partial pressure of HI(g) is
0.04 atm. What is K, for the given equilibrium at 427°C
2HI(g) = Hy(g) + Ix(g)

HI(g) 3T 91 FATEh | 0.2 atm. 3T 9 @1 7T & A 9 HI(g) T AT a0 0.04 atm. 81 427° C W g 1@

T o AT K, T R -
2HI(g) = Hj(g) + Ix(g)
(A) 6 (B) 16 (C) 4 (D) 2
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Ans. C
Sol.

2HI =2 H, + |,
att=20 0.2 0 0

att=EJ" (0.2 —2P) P P
(0.2 —2P)=10.04
= 0.2=0.04 +2P

P=0.08
_ 0.08x0.08 —4
0.04 x 0.04
15. The figure show the change in concentration of species A and B as a function of time. The equilibrium

P

constant K- for the reaction A(g) = 2B(g) is :

T 0.4M
c

£ 0.3M

£0.2Mm

g 0.1M
(A) K.>1 B) K. <1 (D) data insufficient
e fomr =it A 9T B ot @i § UiEd i 99T % Bod % 91y Yeiid shidr g1 rhafska o foie wmer
R K & -

A(g) = 2B(g)

T 0.4M

E 0.3M
£ 0.2M |-
0.1M

(A) K > 1 (B) K <1 (C) K, =1 (D) 3AThg 9T
Ans. A
Sol. ¢ _ 04x04 _

0.1

16.  Relation between K, & K for the given reaction :-
2A(g) T 3Bg) = 3Cg T Dy

2@ T 3B =3C T D
SIh SRS o fofu K e K, H Gesler g -

(A) Kp=Kc (RT) ™ (B) K¢ =Kp (RT)
(C) Kp=Kc¢ (RT)™ (D) Kc=Kp (RT)
Ans.D

SO].. An(g) = np(g) - nR(g) =2
Kp = K¢ (RT)?
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17.  Inareaction A + 2B = 2C. If 2 mole of A, 3 mole of B and 2 mole of C are placed in a 2 lit flask and at the

equilibrium 4 mole of C were found then find the value of K :-

SANIGRAT A + 2B = 2C # Ife TREW | 2 HicA A, 3 HIeT B 9T 2 HicT C Teh 2 12T 3 U5 § IUfEd & T Sredreret

T C % 4 TSt ITH BId ® a1 K 3T 71 J1d hifIT -
(A) 16 (B) 32 ©) 8 (D) 24
Ans.B
Sol. A+ 2B &= 2C

molesatt=0 2 3 2

molesatt=t,, 2-x 3-2x 2+2x

w2+2x=4

2x =4 -2

X= 2. 1

2

att=tey, molesof A=2 —x=2-1=1
molesof B=3 -2x=3-2x1=1
molesof C=2+2x=2+2x1=4

_1
[A]= %
[B] = g
[€1=3 -2
C
ko= LT
[A][B]
)

Initially the molar ratio of N, and H, was 1 : 3. At equilibrium 50% of each reactant has reacted. If the

equilibrium pressure is P then the partial pressure of NHj; at equilibrium is :-

Nag) T 3Ha(g) = 2NHj(
TRFT H N, T H, T A 3T 1 @ 3 9T |10 0K Y SRR 1 50% STRAT LaT 8| TS §re T P &
¥ | T NH, 3T 37316 3161 381 81T -

P P P P
(A) — B) — <) — (D) —

3 ) 4 ) 6 8
Ans. A

initially 1 3 0

ateq” (1-0.5) (3—1.5) 2x0.5=1mole
- Total moles at equilibrium=0.5+1.5+1=3
1 P

Partial pressure of NH; = P x (;) = 3
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19.  For the reaction H,(g) + I,(g) = 2HI(g) ,

the equilibrium constant changes with -
(A) Total pressure (B) Catalyst
(C) Concentration of H, and I, (D) Temperature

FAMTRAT Hy(g) + L,(2) = 2HI(g) , % e &y

feerien fe1 % @y uftafda ST 21

(A) T T (B) 3H
(C) H, T I, T HT=sdl (D) a9
Ans.D

Sol. Equilibrium Constant depends on temperature.

20. For A +B = C + D, if Initially the concentration of A and B are both equal but at equilibrium concentration

of D will be twice of that of A then what will be the equilibrium constant of reaction ?

HAMBRIT A + B & C + D % fAT A T B 31 TR AT G0 & fohed SIS 9T D 31 |5dT A 31 dT=saT shl
T @t TR o wme fReertish i1 A R g

* 3 ®) - © 5 (D) 4
Ans.D
Sol. A + B & C+0D

att=0 a a 0 0

ateqm a—Xx a—x X X

ateq” [D] =2 [A]
x=2(a—x)

X =2a—2x

_ [€lb] _ X X X
[A][B] (a—x)(a—x)
2% X 2%

e
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

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

Full Marks : +4 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

Que-11 : (3Tfrwaw 3i: 20)
TESH 10 33 T Sefigari & 10 T A et oft 5 w1 1 e e 1 AR 5 & it vt o e for Smar @,
AT e 5 ST T HeeR faRaT ST
T T T 3L A& U (Numerical Value) 2
Tedsh W o T, el qurieh 1T &1 bl (SXHAS Tk H, I bl [Hehed® quites # foran ST =I1fe) )
Scdsh S5 o I B Aok EfeTiad Sieh FIsiHT o STTam foharm StTa:
of 3% D +4 90 FE ST e TR T R
FHE . 0ARHE ST A2 foRar T Rl
HUTCHE 3 :  —1 AT Teld I gst 1ohAT 7T 2

1.  How many non-axial d-orbitals are involved in hybridisation of CrO,Cl,.
CrO,Cl, & Ha0T § foha 3M-278f1T d-hereh wftnferd 2
Ans. 3

Sol. CrO,Cl, has d? hybridisation and all 3d-orbitals are non-axial which are dyy 5 dy, and d,,.

2. The number of unpaired electrons in Gadolinium [Z = 64] is :-
TEIfATTEH [Z = 64] § ST Soiag il hl GG € -
Ans. 8
Sol. ¢,Gd — sy[Xe] 4f” 5d" 65

3. (x) is a very important laboratory reagent which is prepared by its naturally occurring ore which is called
pyrolusite. Pyrolusite when fused with alkali in the presence of O,, green compound (Y) is produced. (Y) is
converted into (X) by electrolysis or by using ozone.

Oxidation state of central metal present in
oxo-anion of compound (Y) =a
Number of equivalent bonds in oxo-anion of compound (x) =b

Determine, (a — b)

(x) SANTRITET § ST 81 a1l Uk weeaqul stfisrwien @ fraert fmfor argiieeamse e Mefoe st & 2iar 2|
TTSCITTEE I STl &R T O, hT U H T HLd SIaa 3 1 1 A1 (Y) T BT 8| I SATEH A7 SIS
AT @ A (), (X) | gfafda & smar )

AT (Y) 6 SATFARUTET H ITRAT hes1d T oh1 HATFERT HTEAT= a

TR (x) o ATFARIA T THH e Sl T&AT = b

(a — b) T A ITd |
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Ans. 2
Sol.
(x) is KMnOy . In MnOy4 , 4 equivalent bonds are present. b = 4
+6
(y)isKoMnOy4 a=6
a—b=6-4=2
4, Number of Cr-O bonds in chromate ion = x

Number of Cr-O bonds in dichromate ion =y

Determine, (x + y).

THIHE AR H Cr-O e shl T = x
STEShINE 3T H Cr-O el il T = y
(x + y) 3T HH 14 I

Ans. 12

Sol. In CrO4'2, number of Cr-O bonds = 4
In Cr207'2, number of Cr-O bonds = 8

5. The magnetic moment of a transition metal ion is found to be 3.87 B.M. The number of unpaired electrons

present in it is :-
HSHHOT 1 STTIT b1 refshid ATE0T 3.87 B.M. TTHT STl 81 §H IURerd SR Seiergiqi ohi Sean e :-
Ans. 3

Sol. |1 =3.87 BM

n=3

6. For the dissociation reaction : NH4HS (s) = NH;(g) + H,S (g) If Kp = 25 atmz; then the equilibrium pressure

of the system is in atm :

afe ferrer STRfsRaT . NH,HS (s) = NH;(g) + H,S (g) 3 fAIT Kp = 25 atm” &1 @ 610 WX 6T 1 et 2190 atm
T8N

Ans. 10

Sol. NH, HS (5) = NH;x(g) + H, S ()

1 1

att=teq. p p
Kp = Pxu, X Pu,s

25=p'xp'

(p)* =25

p'=+v25=>5atm

Total pressure at equilibrium

=p'+p'=5+5=10atm
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7. For the reaction x + y = 2z Initially 1 mol x, 1.5 mole of y and 0.5 mole z are taken in 1 lit vessel, then at

equilibrium 1 mole of z is obtained if keq = % then, find the value of 'x'

SffRIT x +y = 22 % T IR & 1 A1 x, 1.5 9IS y @7 0.5 I 2 Teh AT I | oI 72 amer @ 2 6 1 9t
T 50 A kg = 115 A1 x 1 7 31 i

Ans. 16
Sol. X + y = 2z
ateqatt=0 I1mol 1.5mol 0.5mol
1 —x 1.5 -x 0.5 +2x
ateq” 0.5+2x=1
2x=1-0.5=0.5
X = 02—5 =0.25

[2]* ( )2

eq [x][y] ( 1-0.25 ) ( 1.5-0.25 )

—_

1

k I ce———
U 0.75%1.25

_ 100 7100 16
75 125 15
x=16
8. For the reactions

A2BKc=1, C=2D, Kc.=5,
B\_—\C KC:3

K for the reaction A = D is :

srfufsramst & fou
A=B Kq.=1, C=2D, K.=5,
B=C K.=3
SAfFTA S DFITK B :
Ans. 15
Sol. A= B Ke=1
B=C Kc=3
=D Kc=5
A=D Kc=1x3 x5
=15
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9. 2NOCI(g) = 2NO(g) + Cly(g) in an experiment, 2.0 moles of NOCI was placed in a one litre flask and the

concentration of NO after equilibrium established, was found to be 0.4 mol/L. The equilibrium constants at

30°C is x 107*

T FAT 2NOCI(g) = 2NO(g) + Cly(g) H, T X FoI&ah & 2 Hid NOCI fofw 7w | gy wonfua 89 &
T NO 3T FI-5dT 0.4 Tet/aftet arft 78| 30°C W Ay feerish & x107*

Ans. 125
Sol. 2NCOI(g) ==2NO(g) +Cl,(g)
t=0 2 0 0
t=t, 2-04 0.4 0.2
~(0.2)x(0.4)
¢ (1.6)°
= E = l>( 107'
16 8
=125x10"4

10. 5 litre vessel contains 2 moles of each gases A and B at equilibrium. If one mole each of A and B are
removed. Calculate K for the reaction.
A = By
5 TTeX U § AT 9T T 19 A TAT B % 2 WA SURY &l AE A TAT B TR o Tk HiA I HL (ST TC ar
SAMRAT A, = B, % [T K . 3hi Tr1 hifrg

Ans. 1
Sol. A(g) = B(g)
Ke = % _

After removal of one mole of each A and B, K¢ will remain constant.
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Topic : Three Dimensional Geometry & Complex Number

PART-3 : MATHEMATICS
HRT-3 ; TIoTd

SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice Questions

(MCQs) Only one option is correct. For each question, marks will be awarded as follows:
Full Marks : +4 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.
@ue-] ; (Aferran 3iw: 80)
39 WS H 20 T &) TF T H Tel I o T 4 foepen 8| Sglaered™ w5 (MCQs) Fad Tk fashey ot 2| s
% o foTu, 3ieh FeTEm fo S
quf 3% ;44 FfQ EEl I I T
FAHF o 0FRHS Wt e A& TR
FUCHF 3% ;1 AlQ T forhed AT T 8

1. Let the foot of perpendicular from a point P(1, 2, —1) to the straight line L : ? =3z be N. Let a line

0 -1

be drawn from P parallel to the plane x + y + 2z = 0 which meets L at point Q. If a is the acute angle between

the lines PN and PQ), then cos a is equal to.

WW@TL:?:%=% o forg

P (1,2, —1) ¥ S TC ¥ T 91& N 8| AT P 8 @HAA, x + y + 2z = 0 o FHI=R S 75 T @ LA forg Q |

firerdlt 1 afe T@reAt PN @ PQ o sf= &l =TI o 2, T cos ol SR ;

1
(A) —
V5
®) Y3
2
1
©) —
V3
2V3
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Ans. C
Sol.
P(1,2,-1)
H
N(2.0.—~%) N

PN.G—k)=0
= N(1,0, 1)

Now,

P(1.2.-1)

/ QL. 0, -

x+y+2z=10 i+j+2k

JE—

PQ.(i+]+2I§]:()

= p=-1

= Q(-1,0,1)
ﬁz2§and156:2?+2f—212

1
= cosa= —

V3

2.  Let a be the angle between the lines whose direction cosines satisfy the equations £ + m — n = 0 and
€%+ m? — n? = 0. Then the value of sin*a + cos*a is :

T 31 e e feehisamd FefeRen { +m — n= 0T 02+ m’ — n’ = 0 3 F=E LA 8, F ofi< TH I a0

%I dr sin*o + cos*ol FHAE -

3 3
A) = B) =
4 8
5 1
© = D) -
8 2
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Ans. C

Sol.

n={+m

Now, €2 m? =n? = (£ +m)?
= 2lm=0

Ifl=0=m=n=t—"1

V2
And,IfmZOI)n:E:iL

So, direction cosines of two lines are

(o;_, L) and (L,o, L)
V2 V2 V2 V2

Thus,cosoczl = (x:E
2 3

and4(x —2)=2(y—A)=(z—3),L ERis

—

V38

If the shortest distance between the straight lines 3(x — 1) =6(y —2)=2(z - 1)

then the integral value of A is equal to :

fE T WIAT 3(x — 1) = 6(y — 2) = 2(z — 1) A 4(x — 2) =2(y — ) = (z — 3), A € R =l s =Z7ad gl

L% a1 . = orter e o R -

©) 5 D) —1

V38
(A) 3 (B) 2
Ans. A
Sol. L;: S = G=2 = 1) ?1=2iA+jA+3l/;
2 1 3
. (x-2) _y—?» _z—3 AERA A
Ly: 1 == rp=2i+j+3k

Shortest distance = Projection of aonr; xrs

. [a. (fy x15)|

f) 1
1 A-2 2
[a.F1xT2)=[2 1  3|= [14-5)\]
1 2 4
[Fy x 75l = V38
1 [14-5)
V38 V38
= |14 - 5)\| =1

=>14-5A=1o0r 14-51A=—-1
:>7»=£ or 3
5

= Integral value of A =3
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-1 _y+tl _z-1.

4. The equation of the line through the point (0,1,2) and perpendicular to the line X 5 3 3

575 (0,1,2) & Ereht ST et o T X; = Y;I = Z__Zl % e W T THIHT 2

= PXx,y,2)=Qr+1,3r—1,-2r+1)
— A AN
Since, QP L (21 +3j —2k)

>4r+2+9r—-6+4r+2=0

17 > 17

A A A
— 211 —28j —21k
17

2
17

Lp(2l -1
17

— — 2 —
5.  If the foot of the perpendicular from point (4, 3, 8) on the line L; : X 7 g 3 z p b , L #0is (3, 5,

. . . X 5.
7), then the shortest distance between the line L; and line L : 3 = =2 s is equal to :

aR@ L, Xga - y;2 - Z;b, U # 0w, fog (4, 3, 8) & v 1 T (3, 5, 7) B, A1 @ L, e @

— _4 _
Ly —— =L == 255 3 ofier o6 e ) SR

1
A) =
()2
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Ans. B
Sol.

(3,5,7) satisfy the line L;
3-a _5-2 _7-b

¢ 3 4

3—-a :1&7—b:
L 4

a+t0=3 (1) &b=3 ..Q2)

V= <4,3,8,>-<3,57>
V= <1,-2,1>
v, = <(,3,4>
Vi.va=0=> 0—-6+4=0> (=2

a+t=3>a=1

x=2 y-4 z-5

3 4 5
_ —4 _
L Xx—2 _ y _z 5
3 4 5
A=<1,2,3>
B=<2,4,5>
.
AB=<1,2,2>

b=2i+3] +4k
q=3i +4j +5k

brg=—i+2 -k

' | AB - (pxq) |
Shortest distance = | ———— | =
Ip>q

6. The linesx =ay — 1 =z — 2 and x =3y — 2 =bz — 2, (ab # 0) are coplanar, if :
Wx=ay—l=z—2?f%1Tx=3y—2=bz—2,(ab¢O)Wﬁ?{?ﬂﬁ':

(A) b=1,a € R— {0}
(B) a=1,b € R— {0}
(C) a=2,b=2

(D) a=2,b=3

ALLEN®
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a 1 a
32
31 ¢ =0
-1 0 -1
3
= —(——a) -1(a=3)=0
b
a—i—a+3—0
b
b=1,a € R—{0}
_ -2 —
7. If the lines = k_Y _ 273 and
1 2 3
+ +2 +
x3k = y2 _ 243 are co-planar, then the value of k is
- -2 z—3
Al XK Y2 qn
1 2 3
+2 y
Xtk _YT2 23 gl E @k wAm R
3 2 1
(A) 1 (B) 2 © -1 D) -7
Ans. A
Sol. |[k+1 4 6
1 2 3(=0
3 2 1
k+D[2—-6]—4[1-9]+6[2—-6]=0
k=1
8. The distance of the point (1, —2, 3) from the plane x — y + z = 5 measured parallel to a line, whose direction

ratios are 2, 3, —61s :

f5ig (1, -2, 3) o1, o Y fomeh fosh a1qUIa 2, 3, —6 &, F it eHae x — y +z=SH I & :

(A) 3 B) 5
©) 2 (D) 1
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Ans.D
Sol.

(14+20)+2 =31 +3-61L=5

- I
j(_?_?}u::"j}u:?

4 9 3¢
49/ 49 49

9. The angle between the straight lines, whose direction cosines are given by the equations

20+2m—n=0andmn+nl + Lm=0, is :

T
(A) 3

Ceos (2
(B) m—cos (9)
(8
(C) cos (6)

n
(D) 3

X—-y+7z=5

o Y@, ek fash-shrmg Teftertoll 20 + 2m — n=0dAT mn + nl + Lm = 0, AT T 7W &, % ff=r a1 1o

e

T
4 =

(B) m—cos ! (g)
(C) cos! (%)

T
(D) 3
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Ans. A

Sol.

n=2(/+m)
/m+n(£+m) =0

fm+200+ m)z =
207 4201 +5mf =0

2(i] +2+ *(ij =0.
m m

28 +5t+2=0
(t+2)2t+1) =0

I
=4 [:—2:__
2
£ £ 1
(i) —=-2 (i) —=—=
m m 2
1:_2 n=-2¢
m
(£,-2£.-2¢F
(—2m,m,—2m) )
(=2.1.-2) (1.-2.-2)
-2-2+4 I
cosfz——=0=0=—
NCENG 2

10. Leta, b € R. If the mirror image of the point P(a, 6, 9) with respect to the line X

(20, b, —a —9), then |a + b| is equal to :

X — -2

ALLEN®

AT a, b € R Ffe fg P(a, 6, 9) 1 @,
TARE
(A) 88 (B) 86
Ans. A
Sol. P(9, 6, 9)
X—=3 _ y—2 _z—1
7 5 -9
Q=(20,b, —a—9)
20+a bt6 _9 _
= 3 _ 3 2 371
7 5 -9
14+9  b+2  a+2
14 10 18

= a=-56and b=-32

= |a+b| =88

(C) 84

_ Z_‘gl % o wffamar (20, b, —a —9), &, A ja + b)

(D) 90
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11.  Ifz,, z, are complex numbers such that Re(z,) = |z, — 2|, Re(z,) = |z, — 2| and arg (z, — z,) = @/3 , then Im(z, + z,) =

IS 7,, 7, TETY H&ATE 30 THR 2 fF Re(z,)) = [z, — 2|, Re(zy) = |z, — 2| 3 arg (z, — z,) = n/3 , T Im(z, + 2,) =

(A) 2V3 (B) 4V3

Ans.B
Sol. et z, =X, +1iy and z, =X, + 1y,
given Re(z)) = [z) — 2|, Re(z,) = |z, — 2|

Lyl—4x;+4=0andy; —4x, +4=0

Sothat 2 Y2 - % (i)
X1~ X2 yity2

Given arg (z; — z,) = /3

Ny _
X1 — X2

From (i) and (ii)) = y; ty, = 4

V3

3 .
, then locus of z is :-

2+cosO+isin

(A) astraight line

12. Ifz=

(C) a circle having centre on y-axis

ez = 3 — B dl 2 T g g B -
2+cosO+1sin0 e
(A) T @n
(C) U I fSrent oheg y-3787 WX feord &
Ans. B
Sol. c0s9+isin9=i—2
z
cos 0 +1isin 0 = 3-22
z
|3 —27]
1 =
||

2> =3 — 22
= xX>+y?—4x+3=0

13.  The Locus of [3Z — 2|+ [3Z + 2| =4 is?

(C) 2v3 (D) V3

(B) acircle having centre on x-axis

(D) a parabola

(B) U I fSreent e x-3787 WX feord &

(D) WA

(A) Parabola (B) Line segment (C) Circle (D) Non Real Curve
3Z — 2| + [3Z + 2| = 4 %1 forguer grm?
(A) TaaT (B) {@r@vg (C) 3a (D) HTeueh I3k
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Ans. B
Sol.
2 2
JZ-5|+3z+5|=4
3 3‘
z%’+z+£’=i
3 3 3
4
Solz1—z| =K =~
0 |z1 — 25 3

So Locus of 2 is line Segment.

Z) 2 ()

14.  If|z1| =2, |z2] = 3, |z3] = 4 and

|2z + 3z, + 4z3] = 9, then value of
|82,23 + 27232, + 64z,7,| is equal to:-
(A) 216

(C) 64

A |z1| = 2, |z2| = 3, |z3| = 4 @A

[2zy + 32z, +4z3] =9 _‘éﬁ, ar

|8ZzZ3 +27z37; + 642122| W% -

(A) 216

(C) o4

Ans. A

Sol. 2’ 3zl 4zl
lezz3< Z1 + - + - )}

|Z1|2,|23| 122 + 32, + 4z3]

2x3x4x9=216

ALLEN®

(B) 18

(D) None

(B) 18
(D) & T_I

15.  Area of region enclosed by locus of z given by Arg(z + i) — Arg(z — i) = ?n and imaginary axis is -

Arg(z +1) — Arg(z — i) = ZT“ T HJE AT 7 T FoI-gaer ToT Fred = F&T FRI TG, &1 FH1 &6t ThTl-

2 1
@ T
® 5=
2 2
© 5
4 2
0 T
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Ans. B
Sol.

Locus is are of circle with center (L_, 0) and radius i_

V3 V3

Alm

2
Area = l X TT <i)
3 V3

1 1 47 1
— XX — = —
2 V3 9 V3
ei2A e—iC EiB
16. IfA+B+C=7t,e16 =cos 0+isin 0 and z = EIC 12B EIA , then :-
EIB —iA e12C
Z|'F<z’A+B+C=7t,eie=cos6+isin6?ﬁlﬂ 7 = Eic eizB EiA ,?‘ﬁ:-
EiB —iA ei2C
(A) Re(z)=4 (B) Im(z)=1 (C) Re(z)=— (D) Re(z)=0
Ans. C
-1 —4 .

7. 5 E_ ; ‘ 2 and ‘ :_ ‘ 2, then the value of |z — W]y, + |2 — Wl 18

afy |21 =Z?TQJT’W— =28

7 — _

|Z - W|max + |Z - W|min_°';rm_5ﬁm -

(A) 8 B) 9 (©) 10 (D) 11

Ans. C

-1 -4
Sol. ‘ Zand’w—’=2
w—1
00| w0 (2'0) (3‘0) (7’0)
Locus of w Locus of z
max mln
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18. Ifz=(tan1 — i)2 then :-

Ifg z = (tan 1 —i)za?ﬁ:—

(A) |zl =secl, Arg(z) = -— % (B) |z| =sec’l, Arg(z) = m-2

T
(C) |z] =sec’l, Arg(z) = 2 -=x (D) |2[ = sec’l, Arg(z) = 5 -1
Ans. C

19.  Let A(z), B(zy) and C(z3) be the vertices of a triangle ABC such that z; + imz, = (1 = + i®)z; where ® is
the cube root of unity not equal to 1, then AABC is :

(A) isosceles triangle and £ A = T (B) isosceles triangle and £ A = %

6
(C) right angle isosceles (D) equilateral

afe forelt RISt ABC o 3 A(z)), B(z,) T C(z5) 38 THFR 8 6 2y + w2z, = (1 = + i)z, & @ FHTS FH FHA

S0 1 o SR e @ A AABC €1l

(A) TATgaTg By o AA=% (B) ATy P o LA=%
(C) Fwhfter wfgag st (D) GwaTg fvrst

Ans. A

Sol. Given Zy+iwZ, = (1 +iw)Z,

Zy—7,=iw(Z, - Z,)

L2 = —iw
Z,-7,
Z3—Z _ imss
7, -7,
= |Zs = Z1| = |Z — Z4| with 4A=%
20, 1f| 227322 | | and ny| # 1, then |z is :
3—2122
-3
afe ?_—52 =1 qAT|z,| # 1 2, T |z, B
VAVS)
(A) 3 B) 1 ©) 2 (D) 4
Ans. A

Sol. (z; —32)(z1 —322) = 3 —2122)(3 — 2122)
= |z,|* — 3212y — 3252, + 9|z,
=9-3212) — 32123 + |z |22
= |11 = |21zl + 9z = 9=0
= |21 (1 = l22) = 9(1 = |25/ = 0

= (1 - Pz —9)=0 = [z]=3
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

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

Full Marks : +4 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

Que-11 : (3Tfrewa 3i: 20)
TES A 10 7 &) Sefigardi st 10 3 A Rt oft 5 w1 <61 SR KT ) Afe 5 A Siftres st o e fRr StraT /,
AT a5 ST T HeeR fRa ST
T T T 3L A& U (Numerical Value) 2
Tedsh W o T, el qurieh 1T &1 bl (SXHAS Tk H, I bl [Hehed® quites # foran ST =I1fe) )
Scdsh S5 o I B Aok EfeTiad Sieh FIsiHT o STTam foharm StTa:
quf 37 D +4 90 FE ST e TR T R
FHE . 0ARHE ST A2 foRar T Rl
HUTCHE 3 :  —1 AT Teld I gst 1ohAT 7T 2

L. Let P be a plane passing through the points (1, 0, 1), (1, =2, 1) and (0, 1, —2). Let a vector a = OLiA + B]A + vk be
such that a is parallel to the plane P, perpendicular to (1A + 2jA + 3k) and a. <1A -i-jA + 2k>, then (o — B + y)2

equals .

AT HHAA P {3 (1,0, 1), (1, -2, 1) T (0, 1, —2) ¥ B ST 8] 7T UF AT a = ai + Bj + yk, gHee P
guia 8, | (f+2jA+3f<)  oFaq € qT 4. (f+f+2ﬁ) B A TR, A (o — B+ y) TR |
Ans. 81
Sol. Equation of plane :

x—1 y—-0 z-1

1-1 2 1-1]=0

1-0 0-1 1+2
=>3x—-z—-2=0

5=0tiA+BjA+yk||to3x—z—2=O

= [3a-8=0 (1)
ali+2) +3k

=S a+2B+38=0 ... ()
a. (f+f+2f<) =0

> at+tp+28=2 ... (3)

on solving 1,2 & 3
a=1, Bp=-5,8=3
So (o — B +8)=[81]
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- -2 - +2
2. If the lines x—k - =z 3 and x+1 =7 = z+3
1 2 3 3 2

are co-planar, then the value of k is

o« X— -2 - + +2 + :
aﬁ%@mxlk=y2 =Z33me3l:y2 =Z13wﬁ6ﬁ2r%,?ﬁk$rm=r%

Ans. 1
Sol. |k+1 4 6]

1 2 31=0
3 2 1
(k+1)[2—-6]—4[1-9]+6[2—-6]=0
k=1
3. For real numbers a and 3, consider the following system of linear equations :

xty—z=2,x+2y+o0z=1,2x —y+z= .

If the system has infinite solutions, then o + B is equal to

af ot TSt o aut B 3 for Yae wtewr e
X+y—-z=2,x+2y+o0z=1,2x—y+z=
FIHABAE, Ao+ pATEE |

Ans. 5

Sol. For infinite solutions

A=A =A,=A,=0
TS B

2 -1 1
A=32+a)=0
> a=-2

1 2 -1

Ar=11 1 =2|=0

2 B 1
1(1+2B)—-2(1+4)—-(B-2)=0
B-7=0
B=17
.o+ pB=5
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- -3 + :
4, Let a plane P pass through the point (3, 7, —7) and contain the line, X_32 =Y 5 - Z 7 2 . If distance of

the plane P from the origin is d, then d* is equal to

AT HHAd P f8ig (3, 7, —7) ¥ SR ST @ e X__32 = y;3 = ij e o 81 AfE qwae P ol qeafeg
43 d e, ar d’ s |

Ans. 3

5. The distance of the point P(3, 4, 4) from the point of intersection of the line joining the points. Q(3, —4, —5)

and R(2, —3, 1) and the plane 2x +y + z= 7, is equal to .

fsigatt Q(3, —4, —5) AATR(2, -3, 1) I THel =Tl T qu FHA 2x + y + 2 = 7 % idesed foig & feig P(3, 4, 4)
Hrglie !

Ans. 7

—> - +4 +
SOI'QR:—X 3_Y _z+5 _
1 -1 -6

= (X,¥,2)=(+3,—r—4,—6r —5)

Now, satisfying it in the given plane.
We getr= -2

so, required point of intersection is T(1,-2,7).

Hence, PT =7
6. |z—2— 3i|2 +lz -4 — 3i|2 = A represents the equation of a circle with least radius, then A = ?
A [z — 2 = 3if + |z — 4 — 3i* = A TF Id HI YGRIq a1 & Foraeh! Bream =FFaa g av A = 2
Ans. 4

Sol.

for circle PA? + PB? = AB? = A(constant)

AB’=A=[A=4
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2

7. 1If|z| = 1 then +3 - z|2 is equal to ?

el
Z

2
aﬁ|z|=1a‘r’3+l’ +[3 — 2* ST R?
Z

Ans. 20
Sol. _ |
lz|=1,zz=1 soz= —
2
1/ 2
Now [3+—| +|3—2
z

=B+ +pB -2
-2 (9+|z|2> =2[10] =20

2 3

. ) ) 1
8. If w is an Imaginary fifth root unity, then lngu@ T+wW+wo+w — E =7

afe w TS T Tl Fedt G & log

1
Trw+w?+w’ ——| =7
w

Ans. 2

Sol.

Here w° = 1; 4

1
— =W
w

&alsol+w+w?+w'=0

Now log - |1 +w+w’ +w' ——

W
= log\/5|1 +wtw+w —w4|
= log3 |—2w4|
=log,52 = log\/g(\/i)2 =2
9. Ifz, and z, are two unimodular complex numbers that satisfy 212 + 222 =35,

then (z; — z; )2 +(z2 — 22)2 is equal to -

afe 7, TAT 7, TS AT AT 3T AEHH TG BSN 2,° + 2,” = 5 i UL Ll 8,
(2, —7,)* + (zy — 2,)* FTAF B
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Ans. 6

Sol.
1Zi|=1,Z, =1
-2 2

Zl +Zz = 5

(ZI B ZI)_ +(Zz _Zz)_
224277 - 22,2+ 22+ 7 - 212,
10-4=6
10. 1t z,, z,, z; are complex number, such that
1z,| = 2, |z,| = 3, |z5] = 4, then maximum value of
2 2 2.
1z, — 2,|" T |2y — z5|" + |23 — 7| is :-
?Jlﬁ'zl, Zy, 73 Hﬁ?&fﬂ'@ﬁ‘zﬁw
21| =2, 23] =3, |25 = 4 T
|z, — 22|2 +lzy — z3|2 +lz3 — 21|2 T IATTHaH T BT

Ans. 87
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