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PART- A

Straight Objective Type (W9 TS UPR)

This section contains 30 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 @Us H 30 gg-faaad usH €| S U @ 4 AFed (1), (2), (3) T (4) B, R & Riw @ w8l 2

1. It is found that if a neutron suffers an elastic collinear collision with deuterium at rest, fractional loss of
its energy is pg, While for its similar collision with carbon nucleus at rest, fractional loss of energy is p..
The values of pg and p. are respectively :

I Th g B Th ReR 3faRe & SICINTW 9 TR Udh YW@ FEce Bl & dl SHdl ol &

JNR® &F py IR ATl B | D RR IR & A< AMNG F FH®OY GuSe H ol &I ARG &7 p,
ORI ST 8 | pg OAT pe @ A HARE: B

(1) (0, 0)
Sol. Case-l
JBC

@V
vie—(m)

JAC

2V2—V1:V

(2) (0, 1)

JAC

12V2 - Vl =V
V2 + Vl =V
13V, = 2V

13
2V 11V

Vi=V- =
13 13

(3) (.89, .28)

®
.

1, 1 121
—mv-——mv; 1-—— 48
P, = 2 2 __ 169 _ 4o
lmvz 1 169
2

(4) (.28, .89)

=0.28
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Sol.

Sol.

The mass of a hydrogen molecule is 3.32 x 10~ kg. If 10 hydrogen molecules strike, per second, a
fixed wall of area 2cm” at an angle of 45° to the normal, and rebound elastically with a speed of 10°
m/s, then the pressure on the wall is nearly :

TP BISQIOM Y] BT G 3.32 x 107 kg B | 2cm’ &F%d &1 U R W 10° Ui A%ve & &R |

BISSION 3] I Afferd F 45° TR JRRY Tdhe axad 10° m/s & 14 I dled 8, d €aR R o &9
BT Npedq 719 B
(1) 2.35 x 10> N/m? (2) 4.70 x 10> N/m? (3) 2.35 x 10° N/m? (4) 4.70 x 10° N/m?

Fovg = 2NmV cos6
2NmV cos6
A

Pressure g9 =

2(1023)(3.32 x 10777 )i x10°

_ A
2x10™*
=2.35 x 10° N/m?

A solid sphere of radius r made of a soft material of bulk modulus K is surrounded by a liquid in a
cylindrical container. A massless piston of area a floats on the surface of the liquid, covering entire
crosssection of cylindrical container. When a mass m is placed on the surface of the piston to compress

the liquid, the fractional decrement in the radius of the sphere, (ﬂ] iS:
r

Pl gerrem el gRT 99 §U r 3 &1 U S Wl ST SAdd YRl oI K 8, T doAdR
o 9 fB 5@ g1 fiRT 837 B 1 a 8% &1 Udh sIAMide e daMIeR ddd & HY0l SuURIdbIe
Bl Fhd g 59 D Fds U Okl & | 59 b GUled vq o fIed & |ae W P THEE m &l Sl §, dl

ﬁﬁaﬁﬁvmﬁ@ﬁwmqﬁaﬁq@) BrT—

mg mg Ka Ka
(1) 3Ka (2 Ka () = (4) TS
ap="9
a
mg
___A
© Anrldr
%nﬁ
d mg
T 3KA
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Sol.

Two batteries with e.m.f 12V and 13V are connected in parallel across a load resistor of 10Q. The

internal resistance of the two batteries are 1Q and 2Q respectively. The voltage across the load lies
between :

(1) 11.4Vand 115V  (2)11.7Vand 11.8V  (3)11.6Vand 11.7V  (4) 11.5V and 11.6V
12V e 13V fIg]d d18® g $I 1 9T B GARR HA H Th 10Q P dls URRIY & A1 Sisl 11 3§ |

T TS B ATARD TR HH: 1Q 9T 2Q 8 | s ufeRig & RRT &1 favyg = § 9 g 791 & d=
r—
(1) 11.4V@11.5V  (2)11.7vaar11.8V  (3)11.6V a1 117V (4) 11.5V @I 11.6V

10Q2
—V/V\AN—
12 G
—|I—\/\/\/\/\/\—
3V
13 -
4|I—\/\/\/\/\/‘—
12 13
_1 2
Beq = 11
+i
1 2
37
-2 %
=33
2
2
qu_g
37 37
-3 _3_3
2,99 32732
3 3

Voltage across load @€ & R R fdwarR = IR = [%} (10) =11.56V

A particle is moving in a circular path of radius a under the action of an attractive potential U = — 2k—2
r
Its total energy is :
3 k k k
1) zero 2) ——— 3) - 14H —
1) @) -5 @)~ (4) 5

Q—cﬁwﬁﬂ#’rwmﬂfﬁwU:—Z—':Zzﬁmﬁvmaa%wﬁwwﬁww%maﬁ

ol Brfi—

W) 7= @-3% )~ @ 5
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Sol. U= —LZ
2r
_du _(_E[_ED __K
dr 20 r® ré
K 2 K
== mv = mV2 = -
r r r
KE = X mé= iz
2 2r
E=P.E. +KE. =0
6. Two masses m; = 5kg and m, = 10kg connected by an inextensible string over a frictionless pulley are

moving as shown in the figure. The coefficient of friction of horizontal surface is 0.15. The minimum
weight m that should be put on top of m, to stop the motion is :

m, = 5kg T m, = 10kg & 31 AN U& AfIdT SR §RT Udh o949 2 Rl & SR 4 I3 gV ©
S fe o # quian T R | &S I @1 =y [ond 0.15 ¥ | 98 gHdH S| m fd! S@Ee m,
® SR G ¥ I w6 T, BT AMRY—

T
m2 I
T
/
|m1 |
m;g

(1) 43.3 kg (2) 10.3 kg (3) 18.3 kg (4) 27.3 kg

Sol. pm+my) =my
— ml — ml
m+m,=— = m=—-m,
H H
5
m=—— —10=23.33kg
0.15

7. If the series limit frequency of the Lyman series is v, then the series limit frequency of the Pfund series

is :

e ArgHT #oN BT AMT AGRT v 8 S |gos Sl @1 A4 sgfa Brefi—

(1) V|_/16 (2) V|_/25 (3) 25V|_ (4) 16V|_
Sol. hv, =13.6 ev

hv, = @ev

25
Y o=p5 - vp= b
Ve 25
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Sol.

Unpolarized light of intensity | passes through an ideal polarizer A. Another identical polarizer B is

placed behind A. The intensity of light beyond B is found to be lz Now another identical polarizer C is

placed between A and B. The intensity beyond B is now found to be é . The angle between polarizer A and C

is :

dar | &1 IR UBT BT TH I7ee dieRise A ¥ TORAl § 1 S R BT Udh IR UioRisS B @l
UleRigs A ® WIS @1 1 B | WoRisS B & UTATq UHTe BT e %Waﬁ%lmwaﬁ?wﬂw

zﬁmaf@CaﬁAamB?ﬁaﬁawm%WBzﬁmaﬁawétrrd%mqﬁ%mwissAamc
@ 419 BT BIT B—

(1) 45° (2) 60° 3) 0° (4) 30°
A C B
1
1
:
1/2 | 0 _—
! L2y
1
: 1/2 cos®0 /2 cos’0 cos’0
1
1
1
1
:
B
—cos?9= —
cos?0 = I
4
coso = i = 0 =45°
J2

An electron from various excited states of hydrogen atom emit radiation to come to the ground state.
Let &,, A4 be the de Broglie wavelength of the electron in the n" state and the ground state respectively.
Let A, be the wavelength of the emitted photon in transition from the n" state to the ground state. For
large n, (A, B are constants)

TS golagid bl gesior WA & i STfora srawensii ¥ fafdor Swafsia axe f=ias sraen 4 an
I B | A fF &, T A ndl 7R T T faReN § goiag[ @l Sl dRTell d¥eed © | AET ndi
JraRe | AR ARl H HHHY §RT SR BISH & dee] A, 81 n & §3 A & fore (@fe A qen
B Reri® )

(1) A2~ A+B)\? (2 A2 =0 €)) /\nzA+}j£2 (4) A, = A+BA,

n
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2
Sol. Vnz(ane V1
h n
1
En=—Emv
h ( h? )
A = = n Ap S>>,
" my, | m2rke?) " ’
h—C:En—El——m(vf—vﬁ)
/\n
he 1 (( h ) ([ n))
—=-—m]| — _ —
~ 2" ) ") |
he_hfa1 a)_ w [ ag)
~ ol ) Tz (R

) A
since gf& k—g <<< 1 so using binomial expansion $¥felT fgug TR &

n

_ (2mcx§\(l+x_g32\

An—L = An:A+E

Ao Ao

10. The reading of the ammeter for a silicon diode in the given circuit is :
f&F 7 uRuy # silicon SRS & fory 3rfier &1 Uredi® B—
200Q

— A
@

I
|I
3V
(1) 11.5mA (2) 13.5 mA 3)0 (4) 15 mA

Sol. For silicon diode barrior potential is 0.7V
3-0.7
200
=0.0115A
=11.5mA
Hifore srare & forg sr@Rieh fawa 0.7V & & |
3-0.7
200

=0.0115A
=11.5mA

sol =

Ad: | =
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11.

Ans.

Sol.

12.

Ans.

Sol.

13.

Ans.

An electron, a proton and an alpha particle having the same kinetic energy are moving in circular orbits
of radii re, rp, I, respectively in uniform magnetic field B. The relation between re, rp, 1, iS :

UH TSl Holl d UYh goldeid Yo YIS Ud Udh Aehl $HU [HAl (HaAE gREad &9 B H HEn:
Fe, Tp Ud 1, &) MATHR HelT § ¥A B 2| 1, 1, r, @ 919 Gaeg B0

(1) re<rp<ry (2) re<re<ry, B)re>rp=r, (4) re<rp=r,
(4)
For circular path in magnetic field. e &3 # g v & ford
r=-— ZEE E = kinetic energy TIfast ot
q
So gafer’y
e P o

m 1/1836 1 4

q —e +e 2e
fp=To > Te

A parallel plate capacitor of capacitance 90 pF is connected to a battery of emf 20V. If a dielectric
material of dielectric constant K = % is inserted between the plates, the magnitude of the induced charge

will be :

90 pF &IRTT & TS TR ©ic |§giRa H 20V fIgd aes 9a & &6 e ¥ Srsd ol ik
Kzgwﬁgﬁwﬁﬁﬁ$€ﬁaqﬁemméﬁﬁﬁammmqﬁwmm:

(1)24ncC (209ncC (B)12ncC @03ncC
)
Qcap = KCoV

|onlarised

1
Qcap [1_ E)‘

= (90 x 107%) (20) gj (1—%) Coulomb

=1200 x 10~ Coulomb
=1.2nc

For an RLC circuit driven with voltage of amplitude v, and frequency o, =i the current exhibits

JLe

resonance. The quality factor, Q is given by
Upy STRITH T mo=%mﬁr?ﬁﬁﬂﬂ§maﬁmwRLCtrﬁq&uaaﬂT%ﬁs‘raT%lwQO
A BRN

R CR .l
@) ©.0) ) o ©) R (4)
©)

o R
L
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Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

Vo
A
Vi |- 2
1

I
V2 : ! i

| ! .

1 | I

1 i I

Wi Wo Wy W
Band width 4 a6 @y — @y = %
Quality factor fa=myam Jonies Q = @ _ ol
o,-o, R

A telephonic communication service is working at carrier frequency of 10 GHz. Only 10% of it is utilized
for transmission. How many telephonic channels can be transmitted simultaneously if each channel
requires a bandwidth of 5 kHz?
Udh STl HeRl ¥dl, d8d AGRT 10 GHz. TR S BT & | TS dadd 10% IR & ford I fean
SITaT B 1 IS Ud® A9t ®I d€ dreis 5 kHz 81 @ Udh 1Y fhae SeliwiNe a9a FaRa fhy S |da
§7
(1) 2x10° (2) 2 x 10° (3) 2 x 10° (4) 2 x 10*
@
_ 1 (10kHz)
10 (5kHz)
9 6
= 10 10 o0
5x10° 5

A granite rod of 60 cm length is clamped at its middle point and is set into longitudinal vibrations. The
density of granite is 2.7 x 10° kg/m® and its Young's modulus is 9.27 x 10" Pa. What will be the
fundamental frequency of the longitudinal vibrations ?

60 cm SIS @I YIRS DI (S B I SUd AL ¥ URIE Hd SAH IJasd HH Sd~ b I B |

YEE BT 89 2.7 x 10° kg/m® T I YIRICT ol 9.27 x 10°° Pa. 2| 3rgeed &w O &1 I MR
FI1 BM?
(1) 10kHz (2)7.5kHz (3) 5kHz (4) 2.5kHz
©)
fo= iF - _1 9'27”0310 =4.9x10°Hz = 5kHz
20\ p  20.6)\ 2.7x10
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16.

Ans.

Sol.

17.

Ans.

Sol.

Seven identical circular planar disks, each of mass M and radius R are welded symmetrically as shown.
The moment of inertia of the arrangement about the axis normal to the plane and passing through the
point P is :

RATgER 91d T o qaeR gand f$%@l, {5 9% &1 g@EE M e s R 2, &1 |t wu 9
SIIGT T B | A & ofwaq il P& TR drell 3lel & AT, 39 HAIo &1 Secd Aol 2

(1) 7—23MR2 ) %MRZ ©) %MRZ (4) %MRZ

)
lp = lo + 7M(3R)?

2 2
:[mR +6(m§ +m(2R)ZD+7m(3R)2=%1mR2

2

Three concentric metal shells A, B and C of respective radii a,b and c (a < b < c¢) have surface charge
densities +c, —c and +c respectively. The potential of shell B is :

A Hal 91g BIY A, B T21 C f59a! 59 99 a, b @21 ¢ (a< b < ¢) 8, &1 JS—IMIe—a-d HA:
+6, —c TAT +c & | BIY B &1 fawg = -

Y T
€ € &g

0 0

(4)

8=

1 4na2c5_ 1 4nb2(5+ 1 4nc’c o az_b2+c
4ne, b 4ne, b 4ng, C €

- b
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18.

Ans.

Sol.

19.

Ans.

Sol.

In a potentiometer experiment, it is found that no current passes through the galvanometer when the
terminals of the cell are connected across 52cm of the potentiometer wire. If the cell is shunted by
resistance of 5 Q, a balance is found when the cell is connected across 40 cm of the wire. Find the
internal resistance of the cell.

& I g & SRE urn 1 R 99 9 BRI B favadd aR @ 52cm R @ QM aR% Sirel
ST 8 o Aeaqiriier #§ $Ig °RT &1 Ydrg =gl 8l 8 | I A &1 5 Q, UfRIg R v &) & oy a
Jol B AR B IR & 40 cm I=E & M dRG SiTes o Agerd UK 81 ol 8 | el B INaRe yfiRig
BIT:
1)20 2)250Q 3)10 4)150Q
4)

él

Using formula §3 &1 JAWT &< W 1 = R[——lj

2
=5 548 =5x£=1.59
40 40

An EM wave from air enters a medium. The electric fields are E, =E01§(cos{2nv(5—tﬂ in air and
€

Ez = E02>“<cos[k(22 —ct)] in medium, where the wave number k and frequency v refer to their values in
air. The medium is non-magnetic. If ¢ and e, refer to relative permittivities of air and medium

respectively, which of the following options is correct ?

T faga gaord R g4l 9 B Aegd § gde dRdl 3| SHo agd &d E1=E01)A(COS{275V(§—IH gl

# @ E, =Eg,Rcos[k(2z-ct)] weaH ¥ &, W& FeRU1 @A k 1 AMgRI v b WA war H T wemw
IGEDN B | A g, TAT g, DAL B Td HEAH B GiUE fAgaeliciar & @ 1 H A B9 a1 fAdbey v
BITT?

1 1

€, €, €, €,
() == (@ == (3) =4 (@ =2
€ 4 € 2 € €

f P} P} P}

1)
C = Speed in air ag # =1

V = Speed in medium #eTH # Are

v_1

cC 2

u, =1 (Non-magnetic) (rga1)
v o[e, 1 & 1

_— = —_—= - _—=

C € 2 g 4
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20.

Ans.

Sol.

21.

Ans.

Sol.

22.

The angular width of the central maximum in a single slit diffraction pattern is 60°. The width of the slit
is 1 um. The slit is illuminated by monochromatic plane waves. If another slit of same width is made
near it, Young's fringes can be observed on a screen placed at a distance 50 cm from the slits. If the
observed fringe width is 1 cm, what is slit separation distance?

(i.e. distance between the centres of each slit.)

fod Toha 3R faads Ued @& ddy Sftas & wrofy dres 60° 21 B3R @ @S 1 um B 1 B3R @1
THIUit FHdd R ¥ YRR FRA 2 | AR S A B e TN Bl g Bl & urw g & 9 @
foRdl | 50 cm R W U< R A fibol <@ o | 71 I Sl @ e 1om 8 a1 BRA & Sl

& 4/ @ 2 Bl
(175 um (2) 100 pm (3) 25 um (4) 50 um
)
Semi-angular width 3fg®Ivi 2rsTE = 30°  asing = A
asin30° = A
. . - AD
Fringe width fibst dieE B = =
10°x %05
102-—2
d

d= gxlO’5 =25um

A sliver atom in a solid oscillates in simple harmonic motion in some direction with a frequency of
10™/sec. What is the force constant of the bonds connecting one atom with the other ? (Mole wt. of
siver =108 and Avagadro number = 6.02 x 10°® gm mole™)

e o & =Y &1 g u=AY] 10 /sec @Y MRy A Al fawm # wRer emad AT FRAT ¥ | UH WRATY B
T WA 4§ Sied dll 99 &1 9o e fbar 8rm 2 ( =& &1 ifdad 4R = 108 AR Sfarmal
(Avagadro) =1 = 6.02 x 10°>gm mole™)

(1) 2.2 N/m (2) 5.5 N/m (3) 6.4 N/m (4) 7.1 N/m

4)

T=27t\/E
k

, 108x10° _,
X——— X
6.02x10%
_ 4x7’x108 10" x10°
6.02 10%
= 7.1 N/m

k= 4r

From a uniform circular disc of radius R and mass 9 M, a small disc of radius E is removed as shown in

the figure. The moment of inertia of the remaining disc about an axis perpendicular to the plane of the disc and
passing through centre of disc is :

o\ R N o\
R <o den 9 M gagAE & UDTHIT MATPR Teth Kl Elﬁl\)‘eﬂ DI U BICT TelThR Ts¥h dhIC Y IBEIR|

forn <man &, o 6 fE J quia T 3| R & 98 @ dWad Ud S99 s 9 Yokl 3 B
|e 99 g8 S & e Aol BT |
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2R

(1) 10 MR? @) %MRZ (3) 4 MR? (4) %MRZ

OF

i 2R/3

®

Ans. (3)

Sol.

+

[Using negative mass concept] 0T GeaHE RIgRT &1 SUART &R T

R 2
IMR? M(:J 2R\
| = - +M =S
2 2 3

23. In a collinear collision, a particle with an initial speed vy strikes a stationary particle of the same mass. If
the final kinetic energy 50% greater than the original kinetic energy, the magnitude of the relative
velocity between the two particles, after collision, is :

e YHNE wuee (collinear collision) H, 3MRMAE aTd vo &1 Th B FHH SFHH & Tdh X ©d U
PO A THRICI © | e Gl AfcH TSt Hol, AR TSt Hotl 50% A&l 81 Al SqbR & d1a Qi Dol

@ et T &1 afRomg 8T |

(1) V7° @ V—; ®) % @) 2v,

2

Ans. (4)
Sol. By conservation of linear momentum XX AT TR §RT

mv, +0=mv, +mv,

Vo=Vi+Vo, (1)
3 lmvg :lmvf+1mv§
202 2 2

Vi=Vi4vi oo 2

Solving equation (1) and (2)
THIER (1) T (2) BT BA PR R
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24,

Ans.

Sol.

25.

Ans.

vV, = V_20(1+ \/E)

Vo (q
v, =2 (1-+2)
\71_\72
[l+\/§—1+\/§]
Vo
> 242

\Y

<l
Il

rel

N <

N

0

The dipole moment of a circular loop carrying a current I, is m and the magnetic field at the centre of
the loop is B;. When the dipole moment is double by keeping the current constant, the magnetic field at

. . By .
the centre of loop is B,. The ratio B—l is
2

gRT 1 9Tl Y JAThR UTe &1 fggad megei m don S9a o= W gR@g 83 B, 8| gRT ReRr w@d gy
%gaaﬂqﬁaﬁaﬁwaﬂﬁwwa%aﬁ’wg@aﬂaaaBzﬁmﬁlﬁw%%ﬁml
2

@ +2 (3)2 4 3

@

1
(2) 2

Dipole moment fgga 3ol (m) = xR
Magnetic induction F=RI &3 (B) = ;_EQI
1
Ba—
Jm

B_m_ 5

BZ ml

The density of a material in the shape of a cube is determined by measuring three sides of the cube

and its mass. If the relative errors in measuring the mass and length are respectively 1.5% and 1% the
maximum error in determining the density is :

T @ MG drel fhedl ugred @1 g, SH@l i Yoiell Td S &1 A9 a), fFaeren S g1 afd
S Q4 oW Tg $I ATOE H Qe FfAT HAR: 1.5% T 1% B A B9 BT A 7 31fdad Ffe B |
(1) 4.5% (2) 6% (3) 2.5% (4) 3.5 %

@
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Sol.

26.

Ans.

Sol.

Am

——x100=1.5
m
A—£><100:1
0
d=m3:> A—dxlOO = A—m><100+y><100
4 d m 4
=15+3=45%

On interchanging the resistances, the balance point of a meter bridge shifts to the left by 10 cm. The
resistance of their series combination is 1KQ. How much was the resistance on the left slot before
interchanging the resistances ?

RRIY B 95e ¥ HIex ¥g &1 Aged &g 10 cm 90 RG Rewd Siar g1 S99 Aot A FEreE o
gfeRIg 1KQ & | 9fRIgl @1 98 & Ugel did TR% & @i BT yfoRig fba=r o ?

(1) 550 Q (2) 910 O (3) 990 (4) 5050
(1)

R 1000-R
—\VV\v NNVN——

¢ 100/

Say resistances are R and 1000 — R
AT ORRE R T 1000~ R 2 |

R _1000-R
¢ 100-¢

1000-R R
For case-Il fgda Refd & forr =
¢-10 1107

Multiplying both equation S F¥IRUI BT IO FRA TR
R(1000-R)  (1000-R)R

0(¢-10)  (100-£)(110-¢)
= *~10¢ = 11000 + (*—210 ¢

= 200 ¢ = 11000

For case-| e Rafd & fory

= £=55¢cm

putting in first equation Y2 THIHRT § G TR
R 1000-R
55 45

45R = 55000 - 55R
R=550Q
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27.

Ans.

Sol.

28.

In an a.c circuit, the instantaneous e.m.f and current are given by
U& a.c URUY & fIga a8d 9o q1 gRT &1 AReIOd A1 FrefaRad |l & faan T 7 |
e = 100 sin 30t

i = 20 sin (30t —Ej
4

In one cycle of a.c the average power consumed by the circuit and the wattless current are, respectively :

ac @ U qUl I W URUY gRT ird vfd = o aede o1 & A, HH: B |

50 1000
1) —,0 2) 50,0 3) 50,10 4) ———10
@ 2 @ €) @ 5
@
e =100 sin30t

i = 20sin (SOt—EJ
4

Pa\,=erm3 irms COS¢ = —2—2—2:WW
wattless current fdciae gRT = Losing _ ﬁ.i = 10A
2 22

All the graphs below are intended to represent the same motion. One of them does it incorrectly. Pick it up.
Position Velocity

(1) I/\ 5. time @ T\ » time

| AN

Velocity distance

A A

3) > 5 time o) , time

A T AR B UH & A B ST 2| DY UH T SH A BT TG dRID A G 2| 98 UE B |
Rerfay

A

@ 2

3

»

vy —— %
3

Rerfa @) > THI

>

v

3) \
7
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Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

(4) Incorrect 3T B |

As in distance vs time graph slope is equal to speed In the given graph slope increase initially which is incorrect
- WG F T Al & T B | QA T W H URS H T I 21 N fH T B

Two moles of an ideal monoatomic gas occupies a volume V at 27°C. The gas expands adiabatically to a
volume 2V. Calculate (a) the final temperature of the gas and (b) change in its internal energy.

Bl garuRATY] erreel 9 & 2 Wit 27°C AYHM RV A BRA B | I BT AT wEI™ UsHH §RT B
PR 2VE Al B 1 N B (a) 3ifH qmUEE BT A UG (b) SHB! ARD SHoll § uRadd &I A 81 |

(1) () 189 K (b)—2.7 kJ @) (a) 195K (b)—2.7 kJ
(3) () 189 K (b) 2.7 kJ (@) () 195K (b) =2.7 ki
oy

For adiabatic process &I Ushd & forl

Tlvly_l = Tzvzy_l T g

2 2
= 300(V)? = T,(2V)?

= T, = @ ~ 189K
23
f
AU = —nRAT
2
_ 3,25

= 2.227(189 -300)
273
=-2.7kJ

A particle is moving with a uniform speed in a circular orbit of radius R in a central force inversely proportional
to the n™ power of R. If the period of rotation of the particle is T, then :

(1) Ta R™Y? () Ta R™ (3) Ta R**For any n. @) TaR? "
TP P R B0 & U qOeR 9 W A UP Siwa 99 S fE R @ ndi w10 & Fopurun ©, &
I FAAT B | A BT BT 377add il T8, Al

(1) To R™2 (2) Ta R™
n
—+1

@) Ta R (s frd 9 w17 & forg) @) TaR2

@

F= % =mo’R

. 1 2n o m
(DQW: ng So TaR
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MATHEMATICS

PART-B

Straight Objective Type (W9 TS UPR)

This section contains 30 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

39 @Us H 30 9g-faaad usH €| S U @ 4 AFed (1), (2), (3) T (4) B, R & Riw e w8l 2

31.

Sol.

32.

Sol.

If the tangent at (1, 7) to the curve x? = y — 6 touches the circle X + y2 + 16x + 12y + ¢ = 0 then the
value of cis :

I g% x° =y— 6 g (1, 7) W & T=R@1 g x° + y* + 16x + 12y + ¢ = 0 BT e &l 8, @l ¢ &
A9 B

(1) 85 (2) 95 (3) 195 (4) 185

(2)

T.at(l,?)forxzzy—Gisx. 1:%(y+7)—6

= 2X=y+7-12 = 2x-y+5=0

centre & (-8, —6)

foot of perpendicular is X+8 _ yr6_ (16+6+5)

-1 4+1
& Brieie @ Rio X+8 A y+6= -(16+6+5)
2 -1 4+1

X+8 _y+6 _ 5

2 -1 5
X=2-8=-6,y=—-6-1=-7
x2+y2+16x+12y+c:0
36+49-96-84+c=0
c=95

=1

If L; is the line of intersection of the planes 2x — 2y + 3z -2 =0,x—-y +z + 1 =0 and L, is the line of
intersection of the planes x + 2y —z -3 =0, 3x —y + 2z — 1 = 0, then the distance of the origin from the
plane, containing the lines L; and L, , is:

Ifg FHAA 2Xx— 2y +32-2=0,Xx—y +z + 1 =0 P TR W L, 8 T Il x + 2y —z -3 =0, 3x
—y+2z-1=0% IRWIA @I L,z , A I fdg &1 0 I F8AdA ¥ Sl X@1371 Ly 3R L, HT Ifafae
PAT B, B

1 1 1 1
(1) PN (2) 7 ) 22 (4) 32
4)

{2x—2y+32—2:0
Ly L

X—-y+z+1=0

Let a point on L4(0, 5,4) and dr;sofL; bea,b,c
A f95 L4(0, 5,4) 8 3R L, & fa® o urd a, b,c

A ai + bi ck

|

2a; + 2bl +3c;=0
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Hindi

a1+b1+01=0

a_b_c
1 1 O
S0 dr's of L, be ay, by, ¢,

dr's of L, can be 3, -5, -7

SO dr's of normal to the plane ca be atb+oc=0
3a-5b-7c=0
a _b_c
-7 7 -8

equation reg. plane 7x—7(y-5)+8(z—4)=0
7x-7y+8z +3=0

. _ 3 3 3 1
so req. distance =

J49+49+64 162 92 342
(4)

Lo L 2x-2y+32-2=0
VY x—y+z+1=0

AT 45 L4(0, 5, 4) & iR L, & fa® gurd a, b, ¢ &

fi ai + bi ck

|

2a1+2b1+3C1:0
al+b1+C1:0

a; by ¢
1 1 0
sHfey L, & fas U ap, by, €2
L, ® f&® rgua & ¥ad © 3, -5, -7

qHad & 3o & fad IguTd a+ b +oc =0

3a-5b-7c=0
a_b_c
-7 7 -8

THAA BT FHIHRT 7x—7(y-5)+8(z—4)=0
7Xx-7y+8z +3=0

3 3 3 1
e = = = =
i JA9+49+64 162 92 342
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33.

Sol.

34.

Sol.

If o, B e C are the distinct roots, of the equation x* — x + 1 = 0, then o' + p** is equal to :
I o, B e C, THHRT x* —x+1=0a = 71 & a1 o™ + 'Y R 7 -

11 (2) 2 (3)-1 4)0

1)

X —x+1=0

1+i/3

3 (let M1 — © and MR- »?)
2

alOl + B107 - (—(,0)101 + (—(02)107
101 ss 214
—® —®

X =

2
=—0 -0o=1

Tangents are drawn to the hyperbola 4x* — y* = 36 at the points P and Q. If these tangents intersect at
the point T(0, 3) then the area (in sg. units) of APTQ is :

e AfIRTTT 4x° — y* = 36 & fdgel P don Q W wef Y@ didl o 21 afe 7' wnia fdg T(0, 3)
TR FHled g, Al APTQ &1 &A% (I IHISAT H) §

(1) 603 (2365 (3) 4545 (4) 543
3)
X2 y2
9 36
P (3+/5,-12)
(. b)
.
/ 0 \
Q (-3+5,-12)
Case-1
_0><x_3;y:1 = ] = y=-12
9 36 12
2
2 _Ee = X 180 = x=+3.5
9 36 9 36
0 3
a=1135 12
2
35 -12
= % [-3 (6+5)-36+5-36+5]= % [-18v5 3645 —36+/5]
= % x 90/5 =45./5
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35.

Ans.

Sol.

36.

Sol.

If the curves y2 = 6%, 9X° + by’

afe g y* = 6x TAT 9X° + by’ = 16 THABIV R Y=0T $H-d T,

9
(1)4 @ (3)6
(%) 2 2
y* = 6x and 3R 9x° + by” = 16
Zyd_y: = d_y:E
dx X Yy
18x+2byd—y =0
dx
9X+byd_y:02 d_y:ﬂ
dx dx by
3,79%_ 4
y by
(b) 6x = 27x
b=2/ 5 p=2
6 2
If the system of linear equations
x+ky+3z=0
3x+ky—-2z2=0

2x+4y-3z2=0
has a non-zero solution (X, y, z), then X—f is equal to :

gfe W FHHRT o

x+ky+3z=0

3x+ky—-2z=0

2x+4y—-32=0
WWELW%H(X,y,Z)%,ﬁ%W%:

(1)-130 (2) 30 (3)-10
(4)

D=0

1 k 3.

3 k -2[=0

2 4 -3

3k+8-k(=9+4)+3(12-2k)=0
—-3k+8+5k+36-6k=0
—4k=-44 k=11
x+11ly+3z=0

3x+1ly+2z=0

2x+4y—-32=0

z=t

x+11ly =-3t

3x+ 1lly =2t

2x =5t

5t
X= =

= 16 intersect each other at right angels , then the value of b is :
Al b T 7 &

@ <

(4) 10
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37.

Sol.

38.

Sol.

LetS={x e R:x>0and2|/x —3|+ VX (VXx=6)+6=0}. Then S :

(1) contains exactly two elements. (2) contains exactly four elements.
(3) is an empty set. (4) contains exactly one element
AT S={x e R:x20aM2|/x —3|+ VX (Vx-6)+6=0}a1 S:

(1) % A3 <7 avq g | (2) & ATF TR YT 2 |

(3) va Raa gy £ | (4) % A3 TP & auq g |

(1)
21[x -3 + Vx[Vx ~6) +6=0
case RIM¥-i VX 23 = 24X -6 +x-64x +6=0
2x—4\/; =0
= \/_=4 = x=16
case RAT-ii Vx<3 = —2Jx +6+x—6Jx +6=0
Sx-8JX +12=0 = (Jx-6)(x-2)=0= Vx=2 = x=4

If sum of all the solutions of the equation 8 cosx. (cos(ngxj.cos(g—xj—%j =1in [0, «] is k=, then k

is equal to :
afg FHHIUT 8 cosx. (cos(%+x).cos[%—x)—%}z 1% Ifa¥ra [0, o] § AW &l BT AT kng, a@l k
TR T -
8 2 13
@) 9 (2 — 3) B 4) =
4)

8cosx | [ cos2® —sin?x |- 2| =1
6 2

8cosx E—s:inzx _L =1
4 2

6 cosx — 8 cosx (sinzx) -4 cosx =1

6 cosx —8 cosx (1 — cos® X)—4cosx-1=0
8cos’ x —6cosx—1 =0

2 (4cos® x =3 cosx) = 1

COS3X = 1
2

3X=2nn tE

x=(6nxl) —
n=0, x:E
9
[‘]::]_’)(:E’S_TE
9 9
13n
s= """
9
k:E
9

Resonance Eduventures Limited

Registered & Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005

Tel.No.: 0744-6607777, 3012100, 3012222, 6635555 | Fax: +91-022-39167222 | CIN: U80302RJ2007PLC024029

To Know more: sms RESO at 56677 | contact@resonance.ac.in | www.resonance.ac.in Page| 21|

Toll Free : 1800 258 5555 08003 444 888 facebuok com/ResonanceEdu utwittercum/ResnnanceEdu www.youtuhe.com/resowatch Bblng.resonance.ac in




Resonance’ | pApPER-1 (B.E. / B.TECH.) JEE (MAIN) | 08-04-2018 | CODE-B

39.

Sol.

40.

Sol.

41.

A bag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its colour is observed
and this ball along with two additional balls of the same colour are returned to the bag. If now a ball is
drawn at random from the bag, then the probability that this drawn ball is red, is

T Al H 4 AT TAT 6 Pl IS © | Ut H A AG0A Uh g Fprell TN, T IS [ @I, I I
PI, & 3 A [ B AR B Y AqUF I H S A | @ AR A H A AgTed TE I
fAeTell ST, 1 Wik f6 S9 9T &1 W A B, ©

1 3 3 2
1) 5 2) 2 3) 0 4) 5
(4)
4R + 6B = 10

:i£+£i

10" 12 10 12
- 24 M

120 120 5

f(x)

Let f(x) = x* + iz and g(x) =x — 1 ,XeR—-{-1,0,1}. If h(x) = m , then the local minimum value of h(x) is :
X X X

A Let f(x) = X* + X—lz?r?ﬂg(x)=x—%,XE R—{-1,0,1} 2| afd h(x) = % 2, A h(x) BT AT ~FAqH
AE R

1) -2+2 (2 242 3)3 @ -3
2)

f(x) X2 + xiz g(x) =x

2
x2+i (X—lj +2

2
hpg= 1) o x® L X
gx) 1 w1
X X
x— 1=
X
2
h="2 42 f>2
t+=
AM > GM > |tz
2 t
t+ 2>22

Two sets Aand Bareasunder: A={(a,b) e RxR:|a-5|<land|b-5]<1};
B={(a b) e RxR: 4(a6)*+ 9(b-5)* < 36 }. Then;

(1) AnB=¢ (an empty set) (2) Neither Ac B norBc A

(3)BcA (4) AcB

U Fgd AT BT yeR & 8 : A={(a,b)e RxR:|a-5|<1dMM|b-5/<1};
B={(a,b) e RxR: 4(a—6)° + 9(b-5)°< 36 }.dI ;

(1) AnB=¢ (Vb Rad aq=a) 27 d AcBRIRTEH BcA

(3)BcA (4) AcB
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Sol. (4)
—-1l<a-5>1
4<a<6
4<b<6
B
A
4 6

AcB
2 2
(a-6)  (b-5° _,
3? 22
It passes through (4, 6) = 16+49-36 _25-36
36 36
16+9-36 25-36
TE (4, 6) A oAl B = 0
(4.6) = 36 36 )
42, The Boolean expression ~(p v q) V(~p A Q) is equivalent to :
I & ASTD ~(p Vv q) V(~pAQ) B TIIA © :
1« (2 ~q (3)~p 4) p
Sol. (3)
=~(p va) v(=p AQ)
=(p v~q) v(~p AQ)
=~pn (~q va)
=~p A (D)
=~p
43. Tangent and normal are drawn at P(16,16) on the parabola y2 = 16x, which intersect the axis of the

parabola at A and B, respectively. If C is the centre of the circle through the points P, A and B and
ZCPB =60, then avalue of tan 9 is :
WA y* = 16x & U a5 P (16, 16) TR WRRWT dT 3if¥era Eid Wld & O W & el b fawgeii

HHL: AT B WR Ufi=es a]d & | Afe 35l P, AT B ¥ 8IaR O a1l 91 & &= C @ do1 ZCPB
=0 dl tan 0 &1 Th A4 2 :

4 1
1) 3 @ 3 ©) 3 4) 2

Sol. (4)
P(at?, 2at) = P(16, 16)

y? = 16x t=2

Pt (2a+at’, 0)
_ 2 (a, 0)= (4,
ty=x+at" A(-at’, 0) Mtx +y=2at+at’
ZCPB=60
Hence 31 ZAPC=90-6 = /PAC=90-6

now tangent slope el @1 & YJordl = tan (90 —0) = % = tand = 2
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44,

Sol.

45,

Sol.

Xx—4 2X 2X
If| 2x x-4 2x | =(A+Bx) (x—A)2 then the ordered pair (A, B) is equal to :
2X 2x  x—-4

x—-4 2x 2X
I | 2x  x-4  2x | = (A+Bx) (x-A)> 1 AT I (A, B) TR T :
2X 2X  x-4
(1) -4,5) (2) (4,5) (3) (-4, -5) 4) (-4,3)

(1)
XxX—4 2x 2X

2X  Xx—4 2x |= (A+BXx) (x —A)®
2x 2x  x-4
5x-4 2x 2X
5Xx—4 Xx-4 2x | = (A+BX) (x —A)®
5x-4 2x x-4

1 2x 2X
(5x—4)[L x—4 2x |= (A+BX) (X -A)
1 2x x-4
1 2X 2X
(5x-4)0 -x-4 0 |=(A+Bx) (x -A)
1 0 -x-4
(5x—4) (x+ 4)* = (A + Bx) (x-A)°
A=-4, B=5

5 5
The sum of the co-efficients of all odd degree terms in the expansion of (x +Ux3 —1) + (x —x3 —1) ,
(x>1)is:

(X+Jx3—_1)5+(x_Jx3—_1j5,(x>1)zswﬁwmwmqﬁzﬁwﬁwm%:

1) 1 @) 2 @3) -1 4)0
2)

(X+Jx3—_1)5 +(X_Jx3—4j5

STy +To+Ta+Ty+Ts+Te) +(Ta—To+Tz—Ts+ Ts—Te)
=2(T1+ T3+ Ts)

= 2(°Co()° + °Co(x)’ (Jx3——1j2+ SCax)! (MT

=2(x° + 10x° (° ~1) + 5x C+1 —2x32]
= 2(x° + 10x° — 10x° + 5x’ + 5x — 10x%)
=2(5x" + 10x° + x° — 10x" — 10x° + 5x)
sum of odd degree terms fd59 =Td @ Y&l & INTHA =10+2-20+ 10 =2
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46.

Sol.

47.

Sol.

Let a;, a,, as,...... , a9 be in A.P. such that lzzla‘ml =416 andag+ a,3=66. If
al+aj+...+al, =140 m,thenmis equal :0 ;

AT @, @y, @s, ......, A4 Th FHICOR < 4 TH & b ia4k+1:416 AT ag + a3=66 2 |
afs a® +a% +.....+a% =140m B, d@ mEER © : k:O

(1) 34 (2) 33 (3) 66 (4) 68
a(llla5+a9+a13+ ....... + au9 = 416

a; + (a1+ 4d) + (a.1+ 8d) + (a1+ 12d) o + (a1+ 48d) =416
13 ag+ 4d( 1+243+......+12) = 416
4dx12x13

13 al + T = 416

13a, + 24 x 13d = 416

a; + 24d = 32

ag + a3 = 66

a1+8d+a1+42d=66

23, +50d = 66

a; + 25d =33

d=1

a; = 8

aZ + (ay +d)’ + (@ + 2d)° + ........ + (a1 + 16d)* = 140 m

17a2 + d*( 1% + 2° +.....+16%) + 2a,d (1+2+3+......+16) = 140m

17 x 64 + 16><167><33+2><8><1;<16><17=140m

17x64+8x11 x17+8 x11x17=140m
17x16+22x17+2x%x16 x17=35m
272 + 374 + 544 =35 m

1190=35m = m=34

A straight line through a fixed point (2,3) intersects the coordinate axes at distinct points P and Q. If O
is the origin and the rectangle OPRQ is completed, then the locus of R is

Uh e ¥, Ol U IR fag (2,3) ¥ R oKl 8, Fawns @i & a1 faf= e P den Q W)
gferess #xal & | If O 9o fawg 8 T2 o OPRQ &1 X1 fhan Siran @ a1 R &1 fIguer & :

Elg 3X + 2y = xy (2) 3x + 2y = 6xy (3)3x+2y=6 (4) 2x + 3y =xy

1

P(h, 0)

0 k
2 31=0

h 0

—(2-h) +1(=3h) =0

-2y +xy-3x=0
3x+2y=xy Ans.
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Educating for better tomorrow

T

2 .2
48. The value of J sin-Xx
1+ 2%

2

dx is

sin® x

1+ 2%

dx &1 A B

— NV [ 3

N3

(1) 4x @ 5 OF @2

Sol. (2)
+1/2 gjn2
| = I” sin de
+n/2 14 2%

/2 ( sin2 in2
I:J.+ sin®x  sin®x |
0 1+2* 1+27%
property f: f(x)dx :jog (f(x)+(—x))dx

. n/2
I = J'“/Z sin® x dx:‘[ﬂ/2 de: 1 X—M = i[Tc/2—0]=75/4
0 ¢ 2 2 2 ) 2

49, Let g(x) = cosx’, f(x) = Jx ,and a, B (oo < B) be the roots of the quadratic equation 18x° — 9nx + 1 = 0.
Then the area (in sq. units) bounded by the curve y = (gof) (x) and the lines x=a, x = and y =0, is
HT g(X) = cosx?, f(x) = /x , AT o, B (o < P) TR THIBROT 18x% — Inx + 12 = 0D HoT & | & ash
y = (gof) (x) TT @RI x=a, x = f Ty = 0 §RI R &F HT &=hd (a1 sHAT H) B -

1) 23 -+2) @ 3W2-1 @ 2031 @ 5(3+1)

Sol. (3)
g(x) = cos(x), f(x) = Vx

18x°— 9nx + n° =o< (a+P)=(6x—7) (BXx—71)=0 = x=n/6, 73
B

y = gof () = g(f(x)) = glvx) = cos ()

o=mnl6, B =mn/3, X = 7/6, X = /3

x=n/6 x=n/3

™~

\

/2

/3
: n/3 \/§

. 1
A= Icosxdx: sinXx N2 _2_NI7-
) ( )n/6 2 2
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50. For each teR let [t] be the greatest integer less than or equal to t. Then lim qu} +{g} + o + {ED
X X

x—0"

(1) is equal to 120 (2) does not exist (inR)  (3) is equal to O (4) is equal to 15
UAF teR & oI AFT[M] , t YA t A Bl HgaH QOIS 2, A

i x{[£]+[2]s-[2]

(1) 120 ® SRR & (2) (R %) 591 iR &1 8
(3)0® SRR B (4) 15 IRTR B |
Sol. (1)

i x{[2]+[2 e [2]
iy (2] 1222}

= %(15+1)= 120

9 9
51. If > (x;—5)=9and ) (x;—5)’ = 45, then the standard deviation of the 9 items X, X, ..... , Xg is :
i=1 i=1
9 9
i » ' (x,—5)=9 @Al Y (x;,—5)* =45 &, Al T Y&l Xy, Xy, ... , Xo DI HIh faerel &8 —
i=1 i=1
(1)2 (23 )9 (4) 4
Sol. (1)

SD is independent of shifting of origin a1 fag &1 WMIRT &RA W A fdde Vs &l & —

So S.D. =+ var(x,—5) = ‘/%(45)—% =2

sin® xcos® x
(sin® x + cos® x sin® x + sin® xcos? x + cos® x)?

52. The integral I dx isequalto:

J- sin® xcos® x dx s

(sin® x + cos® x sin® x + sin® x cos” x + cos® x)* '

@1 @2 .c -t 1c @ .cC
1+cot® x 1+cot® x 3(1+tan® x) 3(1+tan® x)

(where C is a constant of integration)

(S8t C To wHTdhad 3TeR )

Sol.  (4)
_ tan’ x.sec” x dx = tan® xsec® x _ tan® xsec®x
(tan® x + tan® x + tan® x + 1) (tan® x + 1)*(tan® x + 1) (1+tan® x)*
let 1 +tan’x = t
3tan’x sec’x dx = dt = 1 jédt =—_ 1 ;—+C
37t 3(1+tan® x)
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53.

Sol.

54.

Sol.

LetS={t e R:f(x) = [x—n|. (€" — 1) sin|x| is not differentiable at t} Then the set S is equal to :
A S ={t € R: f(X) = [x — . (€™ — 1) sinx| ST t TR FadHANT &l B}, A AT SRR 2
@) {=} (2 {0, n} (3) ¢ (an empty set) (T® R Tg==) (4) {0}
3
f(x) = [x — 71| (e™=1) sin|x|
According to given options we have to check only at x =0 and ©
fQU T fAdhed & AR x = 0 3R 1 R A=A
atikx=0,f(0)=0
LHD = Iim (©=M=1(0)
h—0* —h
h .
im (m+h).(e" —=1)sinh
h—0" —h
h .

RHD = lim (m—=h)(e" —=1)sinh

h—0" h
=0=diff. atx=0
Now atx =7 (X = UR)

[X|

f(m)=0
n—h .
LHD = | lim SE=W @S, Slcey” —gisinh) _
h—0" — h—0" h
n+h ¥y .
RO < tim (@=L e sinh _
=48 h h—0 h

differential at x = & also, hence answer is (3)

X =1 OR JAHANT B Ak (3)

Let y = y(x) be the solution of the differential equation

sinxd—y +y cosx = 4x, x € (0,n). If y[Ej =0, then y(EJ is equal to
dx 2 6

AT 3ahd THIBRUT sinxg—i +ycosx=4x, x € On) ®y=yKx) TH &8 2| AR y[gj =0%g d
o(5)t
8 , _ﬂ 2 4 , -8
@ ~5F @ 5 (€) ok @ Nl
@)
dy

——+ cotx y = 4x cosecx
dx

I.E. = el — giny
y (sinx) = I4xcosecx.sin xdx +C
ysinx=2x* +C

c=_"
2
2 —n?
sinx = 2x° —
y 2
T 2n?  wt 2[1 1 8n?
so@Eafm)y | Zl=2| L T |=op? [ —_Z|= -
( ”(6) {36 2) "l 2 9
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55.

Sol.

56.

Sol.

Let u be a vector coplanar with the vectors a= 27+3] —kand b= ]+ k.Ifuis perpendicular to a
- = -2
and u.b =24, then ‘u‘ is equal to :

HMT U T Q9T Ay ¥ O wfewi a =2i+3] —k @1 b = j+ k @ W GHAA | AR U ,a W ddaq

e u.b=24% o R
(1) 256 (2) 84 (3) 336 (4) 315
®
u=xi+yj+zk
U.a=0=2x+3y—-2z=0 ......... 0)
i.b=24=y+z=24.... (ii)
Xy z
[Uab]=0=[2 3 -1=0
01 1
= 4x—-2y+2z2=0
2X—y+z2=0 ... (iii)
(2)+ ()
2x+2z=24
Xx+z=12 ... (iv)
Now 3Id: 24 —-2z2+3(24-2)—-2z=0
96 = 62

z=16=>x=-4=y=8
i=-47 +8] +16k
|UG|° = 16 + 64 + 256 = 336

The length of the projection of the line segment joining the points (5, — 1, 4) and (4,—1,3) on the plane,
X+y+z=Tis:

fdgall (5,—1, 4) T (4,-1,3) B A dTe YERETS BT TGS X +y+2z =7 W S Y YT & 418 8 -

1 2 2 2
1 3 ) \g ©) 7 (4) 3
2
A (5, -1, 4)
B (4,-1,3)
AB = 2

Direction ratio of AB < 1,0,1>

AB & fe@meru < 1,0,1>

Angle between line AB and plane is 6 = sin6 = 2
J6
. 2 1
GT AB BT Y89 0 = sinh = —— = cosh = —
N B

Projection of AB on plane = AB cosf = \E
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57.

Sol.

58.

Sol.

POR is a triangular park with PQ = PR = 200 m. A T.V. tower stands at the mid-point of QR. If the angles of
elevation of the top of the tower at P, Q and R are respectively 45°, 30° and 30°, then the height of the tower
(inm)is:

PQR T& @R ure & 5 PQ=PR=2004. 2| QR® 77 fa§ W™ ta < R Rea 21 afk
figell P,Q,R 9 TR & RIER & I=199 HIU HH: 45°,30°T130°8 I SR &1 SHars (Wl #) © :

(1) 100+/3 (2) 504/2 (3) 100 (4) 50
3)

M
Let height of the tower is TM = h and QM = MR = x
AT HH9R @1 $a1s TM = h 3R QM = MR = x

PM = /40000 — x*

— tan4s° = % = ﬁ — h? = 40000 — X2

—X
= h®+x* =40000 . (i)
tan30° = % Sx=3h (i)

by (i) and (2) 4h* = 40000 = h = 100. m
(i) 3R (2) | 4h* = 40000 = h = 100. m

From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and arranged
in a row on a shelf so that the dictionary is always in the middle. The number of such arrangements is :

(1) at least 500 but less than 750 (2) at least 750 but less than 1000

(3) at least 1000 (4) less than 500

6 fi=1 STl denr 3 e ISdIE W W 4 YT TAT 1 AKHIY Pl JAG U Ul H TP A W 34

YHR GO ST & b Ireqpler a1 7e § 81| 39 IR & A=l & 91 © ¢
(1) F9 | B4 500 <ifh1 750 & HH (2) FH | HH 750 <ifbT 1000 & HH
(3) HH A HH 1000 (4) 500 FH

(3)
Number of ways HHaI: X = °C, x°Cy x4! = 15 x 3 x 24 = 1080
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59.

Sol.

60.

Sol.

Let A be the sum of the first 20 terms and B be sum of the first 40 terms of the series
1%+22°+ 3 +24°+5°+2.6°+ ... If B— 2A =100 %, then 1 is equal to :

AT AN 124222+ P+ 247+ 5%+ 2. 6%+ ... D UYAH 20US] BT AT AR dAT YAH 40USl BT AN BT |

I B—2A =100, 1 A SRR & —

(1) 464 (2) 496 (3) 232 (4) 248

(4)

1°+222+3%+24°+5%°+26°+.....

A=1%422%+ ... +220°

=(1%+2%+ ... +20%) + (2 + 4% + ... + 20°)

_ 202141 = ,10.11.21_ 2021
6 "6

B=1%+22%+ ... +2.40°

(P + 2%+ . +40%) + (22 + 47+ .+ 40P

_ 40.41.81 4202141 _ 40.41 (81 +42) = 40.41
6 6 6

=20 (41)° = 33620

B—-2A=100A = A

{41 + 22} = 70 x 63 = 4410

x 123

_ 33620-—-8820 _ 24800
- 100 100
Let the orthocenter and centroid of a triangle be A (=3, 5) and B(3,3) respectively. If C is the circumcentre of
this triangle, then the radius of the circle having line segement AC as diameter , is :

A Th 3T BT o d Bt G Db HAM: A (-3, 5) 91 B(3,3) ¥ | X 39 st &1 uRe== C &, 1

YEETE AC HI AT A1 HR 991 S dred g Bl B3 |

=248

) 3\/2 @ % (3) V10 (4) 210
(1)
2 1
H(-3,5) G(3.3) C(xy)
3= 2X—-3 x=6
3
3= 2y +5 _5
AC _ 1 _1 -3
o= VBl 9 = 2 Joo > J10
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CHEMISTRY|
PART-C

Straight Objective Type (H19 aRIfTS ToR)

This section contains 30 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its

answer, out of which Only One is correct.

39 @Us H 30 9g-faaad usH €| S U @ 4 AFed (1), (2), (3) T (4) B, R & Riw @ w8l 2

61. Total number of lone pair of electrons in |3 ion is :

|3 oM # Sciagi=i & Il Jid dl Hof a1 8l

19 (2) 12 (3)3 (4)6
Ans. (1)
- QI@ y
Sol. I3 = §| total number of lone pair of electron = 9
A
- QI<9 o o . .
I3 = §| SGEA B TR I B Gl G = 9
A
62. Which of the following salts is the most basic in agueous solution?
=1 Favil § o a1 Sieig Ao | |aifie ang §?
(1) FeCl3 (2) Pb(CH;COO0), (3) AI(CN)3 (4) CH3;COOK
Ans. (4)

Sol. most basic salt in ag. solution is CH;COOK it is salt of WASB

(P, +logc)

and have PH=7 + i.e.pH>7

e faeras & walfdied emy @aur (CH;COOK) &, I8 WASB <fdvT 2 |

Jor §9 UHR PH =

7+(PKL2Iogc) i.e.pH>7
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63. Phenol reacts with methyl chloroformate in the presence of NaOH to form product A. A react with Br, to

form product B. A and B are respectively:

0] 0] (@)
\lf ~ and \II/O\
Br
@ OH OH
d
l/OCHs an @E‘KOCHS
Br O

0]
OH Br OH

3) and
(oc:H3 (ocH3

(@) O
(0] O~ O O~
Br

NaOH & SuRerfd # feifc1, Afdral FeiRIBide I fAfhar B A SIS 91d1 2 | A, Br, & A1 3
PP SIS B <al 2| A TAT B HHIL: B

O @) O
\lf = qen \II/O\
Br
OH
@ OCH, N >
l/ 3 OCH;
o Br Ol/

OH Br OH
i =X
OCH; OCHjs
or or
O O~ (@) O~
WU @( g
Br

Ans. (1)
OH

0 0
Sol. + Cl-C-O-CH; — @O—C—O—CH3
0 0
@>70—c—0—cH3 s Br—@O—C—O—CH3
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64. The increasing order of basicity of the following compounds is :

o= AT & R BT 98d1 HH © ¢
@ AN by AN A

NH.

() )\NH @ " N\NHCH;
(1) (b) < (a) < (d) <(c) (2) (d) < (b) < (a) <(c)
(3) (&) < (b) < (c) <(d) (4) (b) < (a) <(c) <(d)
Ans. (1)
Sol. Imidine is more basic than 2° amine followed by 1° amine.

AT &1 gRGar 2° THF | 3If9H B & 91 ST 919 1° THIF &) &Rl ¢ |

65. An alkali is titrated against an acid with methyl orange as indictor, which of the following is a correct

combination?

Base Acid End point
(1) Weak Strong Yellow to pinkish red
(2) Strong Strong Pink to colourless
(3) Weak Strong Colourless to pink
(4) Strong Strong Pinkish red to yellow

AT AR DI Th AP & HU H YAN XD, Uh &R I UH 37 & fawg FgAId fhar Sar g |
d A DI A1 UP Gel GAN 5°

&R 3 I fag
(1) 5= LER Uil ¥ JTel ofte
(2) e PE| Tl | T
(3) gaa LER] TEE A el
(4) v LEE] NGICIECICES RN

Ans. (1)

Sol. NH, OH + HCI —> NH,CI + H,O
Weak base  Strong acid
At end point pH will be less than 7

(pK}, +logc)

as strong acid weak base salt have pH =7 — >

.. Methyl orange will change colour from yellow to pinkish red at the end point.
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Sol.

66.

Ans.

Sol.

67.

Ans.

Sol.

NH,OH + HCl ——  NH,Cl+H,0
g9 gR  Udd 37

= fdg W pH,7 9 &9 Bl

(pK,, +logc)
2

- 3 fag R ARE sl &1 30 il | Al A1 8 I © |

i Uael 3 AT ool &R dTel A9 B pH =7 —

The trans-alkenes are formed by the reduction of alkynes with :

1 9 9 frdas A1 Tedel ® AU9IE §RI SN9-Ued=d g4 ¢ |

(1) Na/lig. NHs (2) Sn - HCI
(3) H,—Pd/C, BaSO, (4) NaBH,
(1)

Na in liquid ammonia carryout anti and partial hydrogenation of alkyne to trans alkene.

a9 I § Na U= a1 N¥% eTSSISHIGRY & Ul Uohlsd ®I fAuel-Uedhi § geofdl ¢ |

The ratio of mass percent of C and H of an organic compound (CxHyOy) is 6 :1. If one molecule of the
above compound (CxHyO7) contains half as much oxygen as required to burn one molecule of
compound CxHy completely to CO, and H,O.The empirical formula of compound CyHyO s :

TEh HEfd AfEG (CxHyO,) § C T H & |efa ufderadr &1 o ud 6 : 15| I SwRIed Aifs & g
AU H A B A, AMH CxHy & TP M9 Bl U1 U H STATh CO, AT H,O § d&a arelt

JAfRAST @1 7= &I el B | S CyHyO, HT TR ¥ 2 :

(1) CsH40; (2) C;H403 (3) C3HgO3 (4) C;H,O
2

Element c : H

Mass ratio 6 : 1

Mole Ratio 6/12 : 1 = =1:2

So CxHy have empirical formula : CH,
for Burning a CH, unit ; oxygen required is % mol

CHZ + g 02 e d C02 + Hzo

Empirical formula is 2 x (CH,03)) = C,H,;03 Ans. (2)
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Sol.

68.

Ans.

Sol.

69.

Ans

Sol.

e cC: H

TIAFEIqUIT 6 1

BRI 6/12 : 1 = =1:2
3 CxHy &1 JeITgurdl g3 = CH,

Teh CH, ShIg & <81 & 1Y aeash Sfferile = = Al

N | W

CHZ + 202 — COQ + Hzo

3 FeIrgurd! g 2x (CH203) = C,H403

Hydrogen peroxide oxidises [Fe(CN)6]4‘ to [Fe(CN)e]s_in acidic medium but reduces [Fe(CN)6]3_to
[Fe(CN)e]*" in alkaline medium. The other products formed are, respectively.

(1) H,0 and (H,O + O,) (2) H,O and (H,O + OH")

(3) (H,0 + 0,) and H,0 (4) (H,0 + O,) and (H,O+ OH")

BISSIo WiGISS i A1egd #H, [Fe(CN)g]" @1 [Fe(CN)e]® # Suafyd &xar ® W=y &R Aregd ¥

[Fe(CN)e]*> @I [Fe(CN)e]* 3 3raafid &=dl B | 379 99191 dTcl Scdla HHe: 27

(1) H20 G (H,0 + Oy) (2) H,O @1 (H,0 + OH")
(3) (H20 + Oy) T H,O (4) (H,0 + O,) @11 (H,0+ OH")
1)

2[Fe(CN)g]* + H,0, +2H"—— 2[Fe(CN)g]> + 2H,0

2[Fe(CN)g]* +H,0, +20H™ —> 2[Fe(CN)g]* + O, + 2H,0

The major product formed in the following reaction is :

=1 aifafhar § 97 a1 g2 S R

SeEt

o~ Heat

) OH (2)@\' 3) O !
| OH OH |

(2)
o |
o~ A O/H

Resonance Eduventures Limited

Registered & Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005

Tel.No.: 0744-6607777, 3012100, 3012222, 6635555 | Fax: +91-022-39167222 | CIN: U80302RJ2007PLC024029

To Know more: sms RESO at 56677 | contact@resonance.ac.in | www.resonance.ac.in Page | 36 |

Toll Free : 1800 258 5555 08003 444 888 facebuok com/ResonanceEdu utwittercum/ResnnanceEdu www.youtuhe.com/resowatch Bblng.resonance.ac in




Resonance’ | pApPER-1 (B.E. / B.TECH.) JEE (MAIN) | 08-04-2018 | CODE-B

70.

Ans.

Sol.

Sol.

How long (apporoximate) should water be electrolysed by passing through 100 amperes current so that

the oxygen released can completely burn 27.66 g of diborane?

(Atomic weight of B = 10.8u)

100 TR fIgd ar1 yaifed #_a ofd &1 o fBadl R 9% fegasuaed & o & Fdds arel

RIS 27.66 g SRIRT DI U1 ©U F Tl T ?
(B &1 UHTT] MR = 10.8u)

(1) 3.2 hours (2) 1.6 hours (3) 6.4 hours

1)

BzHG + 302 —> 5203 + 3H20
1 mol 3mol

3 mol O, is required for Burning 1 mol B,Hg
H,O Electrolysis H, +£Oz (V.F. of O, = 4)
2
Equivalent of O,

VF.of O,

(100A) x tsec. ng 3
96500 4

=mol of 0,= 3

- 1=3%96500x4 - 3 2opg,
100 x 3600

BzHe + 302 el 8203 + 3H20
19 34

TP Ald B,Hs & G811 & foly 8Masds O, d Al = 3 AT
HO _an e 1o (V.F.of O,=4)
2

Q2P T _ (o 5 =3
O, a1 VIF.

(100A) x tsec. Xlz 3
96500 4

- 1=3%96500x4, = 3 2opys,
100 x 3600

(4) 0.8 hours

Resonance Eduventures Limited
Registered & Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005

Tel.No.: 0744-6607777, 3012100, 3012222, 6635555 | Fax: +91-022-39167222 | CIN: U80302RJ2007PLC024029

To Know more: sms RESO at 56677 | contact@resonance.ac.in | www.resonance.ac.in

Page | 37 |

Toll Free : 1800 258 5555 08003 444 888 facebuok com/ResonanceEdu utwittercum/ResnnanceEdu www.youtuhe.com/resowatch Bblng.resonance.ac in




Resonance’ | pApPER-1 (B.E. / B.TECH.) JEE (MAIN) | 08-04-2018 | CODE-B

71.

Ans.

Sol.

72.

Ans.

Sol.

Which of the following lines correctly show the temperature dependence of equilibrium constant, K, for

an exothermic reaction ?

Th SR Affhar & for 9 § 9 @9 @ Y amaRerie, K, @ 99 R fRar & 98wy 9
el dxar & ?

InKaA
A
|~
A B 1
(0,09 7 T(K)
XxD
(1) Cand D (2) Aand D (3) Aand B (4)Band C
(1) CTa1D (2) AT D (3) AT B (4)BTearC
3
(A &B)
/nK = /nA — A—Hxi
R T
Slope (eTdl) = — %H ; AH = —ve

At 518° C, the rate of decomposition of a sample of gaseous acetaldehyde, initially at a pressure of 363
Torr, was 1.00 Torr s when 5% had reacted and 0.5 Torr s when 33% had reacted. The order of the

reaction is :

518° C iR, IR tRicfisess @ Ts ufiesl &) faaieq o), a1 URMRe% g9 363 TR 201, 5% AfAfhar
Y o9 9 1.00 Torr s g1 33% 3ifdfshar @) o9 9R 0.5 Torr s urR) 78 | aifdfshan &) #ife & -

11 (20 ()2 (4)3
3)
Rate = K (pressure)" W =K (T@)"
R; = K(Py)"
Rz = K(Py)"
n
R_|h P, =363 205X5 34485 p,= 363- 202233 24301
R, |P, 100
1 (344.85Y
0.5 243.21
2=(2)" 5 (n=2)
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73.

Ans.

74.

Ans.

Sol.

Glucose on prolonged heating with HI gives :

(1) Hexanoic acid (2) 6-iodohexanal (3) n-Hexane (4) 1-Hexene
TIDBIS B HI S T o T T T BRI U YT BT B

(1) eRFIES YIS (2) 6-IASIERITA (3) n-gaA (4) 1-gRAA
®3)

Consider the following reaction and statements :

[CO(NH3)4Br;]" + Br- — [Co(NH3)3Brs] + NH;

() Two isomers are produced if the reactant complex ion is a cis-isomer.

(1) Two isomers are produced if the reactant complex ion is a tran-isomer.
(111) Only one isomer is produced if the reactant complex ion is a trans-isomer.
(IV) Only one isomer is produced if the reactant complex ion is a cis-isomer.
The correct statements are :

(1) (1) and (1V) (2) (1 and (1V) (3) (1) and (1) (4) (1) and (111)
=1 aifaforar den demi R o @ifsTg -

[Co(NH3)4Br;]" + Br- — [Co(NH3)3Brs] + NH;

(I) T FHET 990 & IS JIMMBRS BiA<d M Uh [e—aqraad] & |

(1) < FATEId 994 & I INBIRS Bieiad M Tdh g7vF— Al R |

(1) AT TH FHGIS) ST & IS AINPRD DI M T Sia—FHaad! 2 |
(IV) Had T FHGId 99971 § If INPRS Bieiad M Y 7v—aaraad] ¥ |
HE PUA © ¢

(1) (1) 3R (1IV) (2) (1) 3= (IV) (3) (1) 3R (1) (4) (1) 3R (1)
(4)
(1 & 1)
[Co(NH3)4Br,]" + Br™ — [Co(NH3)3Brs] + NH;
Br Br
NH NH3 NH Br
é §Co j L) é §Co j
NH NH; NH NH;
Br Br
(trans) (Only Meridional isomer)
NH3 BI’ NH3
NH Br NH Br NH Br
é éCo j Br~ Co + ; ECO j
NH Br NH£ Br Br Br
NH3 NH3 NH3
(cis) (Facial isomer) (Meridional isomer)
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Sol. (1&1N)
[Co(NH3)4Br,]" + Br~ — [Co(NH3)3Brs] + NH3
Br
Br
NH NH3 NH 5
; éCo; ; c 57 '
- (o)
Br NHs
Br
(fame) . ;
NHs o NHs
NH Br o c o NH?;?BV
é éCo; j BrY N ° . Co
NH B e Br Br Br
Hs NHs _NHg
(TaE) ( ) GCUNEASKIERED
75. The major product of the following reaction is :
o1 aifafshan &1 qe Swre © -
Br
NaOMe
MeOH
““‘OMe
1) 2
OMe
3) 4)
Ans. (4)
Br
Sol. R (E2) (Major) =4
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76.

Ans.

77.

Ans.

Phenol on treatment with CO, in the presence of NaOH followed by acidification produces compound X
as the major product. X on treatment with (CH3CO),O in the presence of catalytic amount of H,SO,

produces :

NaOH @ SuReIfd # weld CO,® A1 JMAHRT B IgIRI Afdad B W THh A6 X I IS
B B H a1 B HpySO, 1 SARBI AT § IURYA W& § X B (CH5CO),0 & A1 Affhfid s

g 8

0
\/0 CH
Nt Aem,

CO,H
@/OH CH3
COxH @[COZH

\n/CHs CO,H
(@)
)
1]
O—C—CHjs
COOH COOH
, INal (CHsC0),0
— 0,0
Major
1]
O—C—CH;

COOH COOH
INa (CH4C0),0
__1.CO/NaOH co NaOH gl

An aqueous solution contains an unknown concentration of Ba®". When 50 mL of a 1M solution of
Na,S0O, is added, BaSO, just begins to precipitate. The final volume is 500 mL. The solubility product of

BaS0O,is 1 x 10'°. What is the original concentration of Ba™".

e S faead # Ba® @ e A orsae | S9H 1M Na,SO, & 50 mL faeas e € BaSO, &1
38T I Y B Tl B | i 3mFaE 500 mL ® | BaSO, &1 fderddr o 1 x 107° 2| BaS @ o
Hrsar & Bl

(1) 1.1 x10° M (2)1.0x10™°M
(3)5x10° M (4)2x10°M
(1)
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Sol.

Sol.

Ba™ +S0,” = BaSOy

ppt

MV, 1x50
V,+V, 500

final conc. of [SO37] = 0.1M

+2]

Final conc. of [Ba™] when BaSO, start precipitating

Ksp =Qsp = [BaJrz][SOzZt_]
107 = [Ba*?](0.1Mm)

[Ba*?]=10"M

2] ; initial volume was = 500 50 =450m|

initial conc. [Ba

M]_Vl = M2V2

_ M,V, 107°x500
V; 450

M; = 1.1x10°M

M,

Ba™ +S0,”” = BaSOy
Iqey
[SO%] &t wfm wimar = L 190 _ g gy
V;+V, 500

[Ba*?] @ afsm Wi, s BaSO, @&l €11 g gl 2 |

Ksp =Qs» =[Ba?][SO%"]

107%° = [Ba*?](0.1m)

[Ba™]=10"M

[Ba*?] & urfe wivgar ; YRS STe = 500 —50 =450m|
MiVi = MpV,

oo MaVs 107° x500
VA 450
M; = 1.1x10°M
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78.

Ans.

Sol.

79.

Ans.

Sol.

Sol.

Which of the following compounds will be suitable for Kjeldahl's method for nitrogen estimation ?

AREIOH Mbed & foy desral fafy § /=1 ARl 4 | 319 Sugad s ?

NO, N3CI™ %
o0 o 60
N

(4)

Nitrogen in aniline is estimated by Kjeldahl's method.

Vel § AATSEISTT &1 3lihald Siesard Al gRT fhar S g |

NH,
@ @

When metal 'M'’ is treated with NaOH, a white gelatinous precipitate "X’ is obtained, which is soluble in

excess of NaOH. Compound "X’ when heated strongly gives an oxide which is used in chromatography

as an adsorbent. The metal 'M' is :

9 TP o1g ‘M’ P NaOH & A1 AT fdan Sirn & @ v e freifesd sf@ey Xt 81 & S

NaOH & nfdag 3§ gerefia 2 | Aiffie X' &1 519 31ffie = fan Sian 8 @) ga Sifadrss ur el @ St

DS § T ENyd: & ©Y F Jgad el 2| o1g 'M' 8 —

(1) Al (2) Fe (3) Zn
1)
(AD)M+ NaOH —— (X)A/(OH)sl —2—> A/,04
Gelatinous white ppt Silica Gel. used as
adsorbent in chromatography
M Na[AI(OH)4]aq
Excess

soluble in water

(AD)M+ NaOH — (X)A/(OH)3l —2—> Ar,04
Jell I |oE or@e HHeITE d Rifdrer S,

IS B FAE TR
\—>Na°“ Na[AI(OH).Juq
aTfereRy

STt # faer

(4) Ca
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80.

Ans.

Sol.

81.

Ans.

An aqueous solution contains 0.10 M H,S and 0.20 M HCI. If the equilibrium constant for the formation
of HS™ from H,S is 1.0 x 107" and that of S* from HS ions is 1.2 x 107" then the concentration of S*
ions in aqueous solution is :

Th el faer@ #§ 0.10 M H,S @211 0.20 M HCI 2 | Ife H,S ¥ HS™ 999 &1 | Rerid 1.0 x 107 &
qAT HS™ I S% 979 &1 97 ReRiadp 1.2 x 1072 &1 a1 Seily faeraa § S amaet & drsdr srft —

(1) 6 x 10 (2)5x 107" (3)5x 107° (4)3x 10
4)
HCl—s H' + cr

(0.2 +x+Yy) 0.2
H,S=——H" + HS : Ka, =10

0.1x (0.2+x+Yy) xX=y)
HS =——H"' + S* . Ka,=1.2x107"
(x=y) (0.2+x+Yy) )

[H7= (0.2+x+yM =0.2M
_ [H]HS™] _0.2x[HS"] _ 0.2[HS"]

Ka = H.5] = b1 (x = negligible)  (x= Tv3)
2 . - .

[HS] = Kalxo'lzixloq
0.2 2

_ HIS*] _[0.2mM][8*]
HsT] 1,407

—X
2
Ka, x 13107 1.2x108x1x107
[ ]=—25 = o5 =3x10°°M

The recommended concentration of fluoride ion in drinking water is up to 1 ppm as fluoride ion is

required to made teeth enamel harder by converting [3Caz(PQO,),-Ca(OH),] to :

Ugoiel H GARISS SN &1 SEIT Ar=cl 1 ppm T& © | b afd TIHA B HOR a9 H TARISS
T B IMAHAT B 8 S [3Cag(PO.),-Ca(OH),] BT f 1 # deTdx Brall & —

(1) [3Cas(PO,)CaF,]  (2) [3{Ca(OH).}-CaF,] (3) [CaF,] (4) [3(CaFy)-Ca(OH,]
1)
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82.

Ans.

Sol.

83.

Ans.

Sol.

Sol.

84.

Ans.

The compound that does not produce nitrogen gas by the thermal decomposition is :

g8 e o iy fees gR1 Asgio I 981 SO &Rdl, § —

(1) NH4NO, (2) (NH4)2SO4 (3) Ba(Ns): (4) (NH4)2Cr,07
2

(1) NHNO, —2—> Nag) + 2H,0,

(2) (NH,);S0; —=—> 2NHag + H,S0,
(3) Ba(Ns), —=—> Ba(s) + 3Ny, (Pure) (J<)

A
(4) (NH4)2Cr207 —> N2(g) + Crzog(s) + 4H20(4)

The predominant form of histamine present in human blood is (pK,, Histidine = 6.0)

A9 Y& H SuRed R &1 U@ wU © (pK,, R = 6.0)

1 2 g
( )k\ﬁ " ( )Q\N
H
H H
N N ®
N N
H

(@)

The pH of blood is approx 7.0, therefore the acids with pK, less than 7 will loose H".
N
®
[~
NS
N
N
®
Ta B pH T QMNHJOEW 2 sUfelT 7 9 &9 pK, T dTal 37 H' &I Jad &R <d
NS
N

2

The oxidation states of Cr in [Cr(H,0)g]Cls, [Cr(CgHe)2], and K5[Cr(CN),(0),(0,)(NH5)] respectively are :

(1) +3, 0, and +6 (2) +3,0, and +4 (3) +3, +4, and +6 (4) +3, +2, and +4
[Cr(H,0)g]Cls, [Cr(CeHg)2] TAT K,[Cr(CN)2(0)2(0,)(NH3)] H I &Y MTeRNHRYT SraRmy A3 & —
(1) +3, 0, JAT +6 (2) +3, 0, qAT +4 (3) +3, +4, TAT +6 (4) +3, +2, qAT +4

1)
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Sol.

85.

Ans.

Sol.

86.

Ans.

Sol.

87.

Ans.

Sol.

(+3, 0, +6)
[Cr (H20)¢] Cl3
X+ 0 x6+3 x(-1) =0 X=+3
[Cr(CeHe)2]
y+2 x0=0 y=0

K2[Cr(CN)(0),(02) (NH3)]
F2x1+2+2(<1)+2(-2)+(=2)+0=0
Z=+6

Which type of 'defect’ has the presence of cations in the interstitial sites ?

(1) Frenkel defect (2) Metal deficiency defect

(3) Schottky defect (4) Vacancy defect

fre qre @ Ffe # JARHRN WH F AR (BerE) o IuRfy B 7 P

(1) oa Ffe (2) =g g Afe (3) wrea@r Ffe (4) Rfvwar Ffe
1)

Frenkel Defect.

Hehd FC

The combustion of benzene (I) gives CO,(g) and H,O(l). Given that heat of combustion of benzene at
constant volume is —3263.9 kJ mol™ at 25°C; heat of combustion (in kJ mol™) of benzene at constant
pressure will be : (R = 8.314 JK™* mol_l)

IO & T8 BRA WX CO,(g) T2 H,O(l) o &t B ReR emaas wR dofi9 (1) @1 §89 $™T 25°C W)
—3263.9 kI mol™ 8| Rer /@ WR N9 & T84 S (kJ mol™ #H) &1 719 &8

(R =8.314 JK™ mol™)

(1) 3260 (2) —3267.6 (3) 4152.6 (4) —452.46

2

CeHeg(iig) + 7.5 Ozig) —> 6COxg) + 3H,0iq)

Ang=6-75=-15

AH = AE + Ang RT

AH = —3263.0k) — ~2x8314x298, ; _ 4567 6k3
1000

Which of the following are Lewis acids ?

(1) PH; and SiCl, (2) BCl3 and AICI, (3) PH3 and BCl3 (4) AICI; and SiCl,
et § & B g o & ?

(1) PH3 7@ SiCly (2) BClz Term AICl, (3) PH3 7211 BCls (4) AICI; Term SiCl,
(2 or 4)

BCl; and AICl; both have incomplete octate and act as Lewis acid
BCl; T2 AICI; I 31g0f aTedr Tgd 2 | I oggd 37 WHH a8k ad & |
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88.

Ans.

Sol.

89.

Ans.

Sol.

90.

Ans.

Sol.

Which of the following compounds contain(s) no covalent bond(s) ?

o At & 9 fead TegaoTe o T8 8 /8 7

KCI, PHs, Oy, BoHg, HSO4

(1) KCl (2) KCI, B,Hs (3) KCI, B,Hg, PH;3 (4) KCI, H,SO,
1)

KCl is ionic compound.

KCl smafe aifiie 2 |

For 1 molal aqueous solution of the following compounds, which one will show the highest freezing

point ?

= Al & 1 A STl faed o9 IR fhaar ff9ie Swaaq 8rm ?
(3) [Co(H,0)e]Cl3 (4) [Co(H,0)sCI|Cl,.H,O
2

The complex having minimum value of vant Hoff's factor (i) will give minimum concentration and
highest freezing point.

arCEHh HRS (i) BT A RAGH & dTel AR, FATH A=l <0 JoH Ieaad fedid g I2mm

(1) [Co(H20),4Cl,]Cl. 2H,0 — [Co(H,0)4Cl,]* +CI” (i=2)
(2) [Co(H,0)5Cl3]3H,0 —> No dissociation®Is fagre & (i = 1)
(3) [Co(H,0)s]Cls —> [Co(H,0)e]"* +3CI” (i=4)
(4) [Co(H,0)sCI|Clp.H,0 —— [Co(H,0)sCl]*+2CI” (i=3)

According to molecular orbital theory, which of the following will not be a viable molecule ?

yeEd RIET< & JJAR, 771 § | S A1 377] e 8l s ?

(1) H; (2) H3” (3) He3" (4) He;
(2)
H,? have bond order zero .. do not exist

Hy” T 971 %9 &A1 8 | 3T 31kl T8 2 |

H,"— 615%, 6*1S%, B.O.= 2;22 =0
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