Chemistry Solutions

1 litre water = 1kg i.e. 1000 g water (** d = 1000 kg/m?
1000
= 18 =5555 moles of water

So, molarity of water = 55.55M

L i
=TM " =M

Cm

1 M JﬁT T = 1.085

Cea =1.085xC,
=1.085 = 400
=424 ms™
Ziggler Natta catalyst (RsAl + TICLY)

Oxygen atom of diethyl ether by donation of its lone pair to vacant 2p orbitals of Al in
anhydrous AICl solvates it more compared o hydrous AlCIs

Trigonal bipyramid
Square pyramidal

L
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(Racemic mixture) . ,:7{"
Ph 4
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The bonds attached to the chiral carbon in both the molecules are not broken during
the esterification reaction. (+) Acid reacts with (+) alcohol to give an (++) ester while
(~) acid reacts with (+) alcohol to give (+ -) ester. These two esters are
diasieregisomers.
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R is a constant and transition remaining the same,
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12.

. Zﬁ. 4
1
—x 812
S0, M= 4 =228 nm
K.value
a) Benzoic acid 8.3x10°

b) p=NOz= Cds= COOH 30.8x 10

c)

p-Cl-Ceéi-COOH 64 x107°

d) p-CHy-CeH4-COOH 4.3x10°
e) p-OCHy— CéHs — COOH3.3 x 107

2PbS + 30,— 2PbO + 250,
PbS + 20,— PbSO,
PbS + 2PbO — 3Fb + SO.

FbS + PbSCyu—— 2Pb + 2502
Oxidation number of Pb in litharge (PbO) is +2.
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a) Area of quadrilateral = ~ 2 = a'xsind :

b)

b)

Where a = length of the side of the quadrilateral e

To have the maximum area, i.e. sing = 1 — d
or &= 80° In other words, the quadrilateral must be a
square

Area of square =4 x4 = 18 cm’

Again to have the maximum no. of spheres the packing
must be hep

Maximum no. of sphere s= 18 (see fig. 2)

Area = 10 sq. cm

18
. No. of spheres per cm®= 16 =1.125
Mo. of m mole of CH4{LCCOH initially taken = 100 x 0.5=50
Since concentration reduces to 0.48 M
-. Final no. of m mole of CHMCOOH =100 < 0.42 =48
~. No. of m mole of CHi«COOH get adsorbed
=50-48=1
~. No. of molecules of CHyCOOH get adsorbed = 6.02 x 10*
Since 1g charcoal has area = 3.01 x 10° m?

-+ .02 x 10¥ molecules of acetic acid gets adsorbed in 3.01 = 10° m* area

3.01x10° 1 4018
~. 1 molecule of acetic acid gets adsorbed = 6.02x10% = 2 =5x10""m’

A1 25°C: K,= 10"pK,= 14 -. pH + pOH = 14

Fure water being neutral, pH =pOH =7

As temperature decreases, K decreases and hence pk, increases. Obviously,
pH of water which is pKJ/2 will increase. Thus, pH of water at 4°C will be more
than that at 25°C.

Daniel cellis: Zn | Zn™ || Cu® | Cu

Let there be two Daniel cells with their Es as given below:



Zn|Zn™ (Cy) || Cu” (C=?)| Cu, Een = Ey

Zn|Zn" (C3) ||Cu” (C=05M)|Cu  Een = Ezwhere E;> E,
From question

E:-E=0.03andC:=C,

[Zn?]
The cell reaction is Zn + Cu™ —» Zn™ + Cu, Q = [Cu™']
006, [Zn*)
En 1= ID’E
So.Em= 2 [Cu®]
mna c
Eﬂ 1
Thus, Ey= ol IDQ
. 008 c,
|§q=E Thﬂ
n.m[ C: 05] 006 05
_|¢g_1_ . :
So. E-E= 2. C GC) ~ 003 = 2 9¢
05
gz _
C=0.05M
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MNaHSQ,
Na:COs+ 250 + HO — (A) + CO,
MNa.S0,
2NaHSOs+ Na . LOsy— ® +HO+CO;
mE.gSgns
Na:SOs+ S — )
Na,S,04

2Na 505+ b— ®) + 2ZNal
Oxidation states of 'S" are

in (A) and (B) (+4)

in (C) (+8, =2)

in (D) (+5, 0)

Potassiumamminetetracyano(C)nitrosoniumchromium(l)
Cris in + 1 state and d°sp” hybridisation

w=¥0n+2) =43 272 m

[A=KI, B =Hgh]
Hgk + H:S — HgS + 2+

.
HgChk + SnCla =3 (grevisttlach) + SnCh

K2Hgl4) (HgOHgNH , J
2Kl + Hgh——s oumge - 2K-Hgl, + NHgt 3KOH —— lofideciioss bass 4+ TK| + 2HO
Na,CO,+ Hgl,—— Hgl + Nal + CO,+ O,T
l, +Na*

Nal + Fe* —s (oCH yeeviont 4 Fa®

Agl
AGNOs + [ —s Gractisle mNH)

RT; _ RTM_ RTM [ aH,]

a) K, = 10001, " 1000aH, = 700055 YTTM
A change from liquid 1o vapour at boiling point is accompanied by increase in
disordemess and hence increase in entropy. However, since a vapouris highly
disorderad state the difference of the extent of disorderness between vapour
and liquid is so high that even if the exten: of disorderness varies fromliquid to
liguid, the same may be considered to be almost equal. In otherwords AS may
be considered to be constant. M is the same and R is constant so, K, = Te
Thus, Ky i(x) =0.68, KJy) = 0.53 and Ky(z) = 0.88.

b} Helum being mono-atomic it has only tfranslational degrees of freedom. The
contribution of transitional degree of freedom towards C,being RI2s0Cy=3 x




R/2 = 3R/2. Hydrogen molecule is diatomic. However, at low temperature
rotational and vibrational contnibution are also zero so C,is 2R/2. At moderate

emperature rotational contrnibution (C = 2x R/2) also becomes dominant and at
even higher temperature vibrational contribution (1 = R) also becomes
significant.
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SOLUTICNS

1. (n + 1) division of vemier scale = n division of main scale
n
. one Vemier division = n+1 main scale division
1 2
Leastcount = 1TMS.D.—-1VD.=n+1MS.D. = n=1

For an object placed at infinity the image after first
refraction will be formed at v,

R WM -k
vy == +R (i)
The image after second refraction will be found at

Vs _H2 _Hs—H2
va % =R ... (i)

adding (i) and (ii)
ﬂ-- s "k 'U': - HR
Va2 R g = by

BR
Therefore focal length will be H2™H

I'J._.l].m
3. (Z- 1 Rhe 11 4
4
(Z-1)'= 3RC = Z2=42

1
4, Lossin K.E. of the gas AE = 2(nm)Ve,
where n = number of moles.

If its temperature change by AT.
3 1

Then n2RAT= Einm}‘fg
Mg

= AT= 3R,
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V, =(=V, Sineti = v, cosof))
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E. ((+08r)=4 4f
v=4f (£+ 0.6 r) = 336 m/s.

T.
Battery should be connected c
across A and B. Out put can be
taken across the terminals Aand C ;—m—in
or B and C. :
LI
8 - vy
W—_-= APE = -
19 3.3 )
dmo al 1 2 21k
1 & 4 "
. =348 =f2
e L o I ._
8.
Let N be the number of active nuclei attime 1 = 0.
Hence n =Ny (1 - 2™
1.75n=N,(1-e"
1 _1-e™
= 175 1-e*
= e -175e™ +075 =0
_‘l_ 2
= A In{4/3)sec.
10.
L
A (2)
Ve ==2v
daQ

1. (a) & =osAlT ) - (T
Rate of heat loss per unit area = 585 watt / m*
(b) Let T, be the temperature of the hot oil

H.ﬁl:T. _T'}-EQEA
= 4
= T.x420 K
12.

(a) = vet — A1 - cosat)
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I Af1-cosot)
= p=wt+ M
% - =R 005 ot

{b} = T ,ﬁ?
The separation (x = ) between the two blocks will be
equal to fo when the acceleration will be equal to zero.

_A[t— coset)+ All-cos at)
B—x=m
ra,=o

!ﬁ-[ﬂmfl]
K=x= M2 JA

Alternate (b)
In center of mass reference frame, maximum separation of the

blacks = 24, (using conservation of energy). If x,and x2be the
separation of the blocks from center of mass at the moment of
maximum separation

Xy + Xa = 2lpand Mgy = Mok

H/[I'_] but x,= 2A

for

13.
(a) uwsinB0® = usinr
]

L »
= 2 sinr ar
= r=30°
The refracted ray inside the
prism hits the other face at 80%;
hence deviation produced by
this face is zero and hence
angle of emergence is zero.
(b) Mukiple refiection occurs
between the surfaces of  the
film
for minimum thickness
Ax = 2ut= A wheret =
thickness
.
= t= 24 =125 nm
14, For escape velocity from the surface of moon
2GM

n-v.=d R where M is the mass of the moon.
GMm:_ GMmx

dx

L
P.E.inside the craterof moonwillbe=— '~ &% R
_ 199Gm
= 20000R

K.E. of the body at the highest point will be zero
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_100GMMm 4 SMm
MRq.fm' =-R+h +0
= h=100R

(a) Flux through the square loop
T : ax
- -! EEIE "3 —x‘ _
- - X
Hs I I

4an lagin2

=1

&
inducedemf e = —dt = —
Ho

= abo In2cosat
Charge on the capacitor
B
Q=Ce=-C = alwin2 cosnt = -Qyosat (say)
dQ
Current in the loop = dt
Ho
= = Cke'a In2 sinat

lke= * Chao'in2
a

P Q2

(3) KE.sm=-APE. = BE = 455 &
(b) F=QE
QP

= 2049 along positive x-ais.

2TD="§ " _d—

(1)
For moment of forces about P
o d

— Al

q 2= xiR°xB + mg2 =

0 @ P
% .

T,d
= cwa= IBR7

Tz

Equation of the standing wave in the string is ¥ = A sin kx cos



i
wherek=%f ando= {|¥

4 __an

ot sin kx sin ot =sve (x) = Ao sin kx
£
j-%m‘-‘éain*n AT

E=0 = 4

10.

2m x 2Tsin@ =pAv’  Teine

b
= 4T X ﬁ = T
pab i’ .
AT
= R= oV Teine

20. When the tube is not — | —
there.

) lr
TR
F+hpg+2p“-_=2pvﬂ b p
\ —
d

rD? ab?
I
By Poisauille’s equation the rate of flow of liquid in the capillary

tube

wAPa*
Q= B"l']f

Q=2pVY% £
ra'ov? [_b:-.
n= 16Qf [ D7)



SOLUTIONS

To prove I1_=‘IE)| ":.'IL, 'I‘EI
o (1-22)1-22,)<(2 - 3%, -3,)
e 1-22-Zz e[ kaf <lef’-23-22 -2

mﬁ-h’nﬁ*l:ﬂ’ﬂ- izﬂ-:u
e (1- =) (1- k<0
Which is obvious as |zd <1 < |z4.

P‘fmsﬁ. ") sinﬁ)

shortest distance exists along the common

normal
Slope of normal at P

/"

X+y=T

Josece
= 3-3;;5""5“‘“"

2 1
snnosﬂ=‘f;and 5inE=:E

Hence P= (2, 1).

1

AA=|

abeclfabe i1 0 0]

b e allb ¢c a |I.'I 1 D|

¢ abjle abl_i00 1]
az-rbz'i'ﬂz ab=bc+ca ab+bc+ca -] 1 ﬂ D.I
absbc+ca a’+b’=c’ absbes ]-
ab-bc+ca ab+bc-ca aF+p?+c?| |0 D 1]

=a‘+b*+f=1 _.(1)

and ab +bc + ca = 0...(2)
Nowa’+b’+c' =(a+b+c)(a’+b+c’- ab- be-ca)+ 2abc

-[a+b+c:]+3 (3]

Now (a+b+c)=a" +b° +& + 2(ab + be + ca)

=1+2.0=1

=~a+h+c-1 (since a, b, ¢ are real positive number)
anfmm

a+hb’ +c-1+3 4.

Alternate:

Ad=I=ATAI =|I|= AF= 1
={a'+b'+c’- 3abc)’=1
=a'+b*+c'-2abc=1
3abe from AM = GM)
=-a:+ b:'-i[- c":#

K K
o N Tl - - k- n! 'Eﬂ"l'zl!
Z{ Y2106 M Cs é( e in=r) ! r! (n=k)! (k=r)!

: k:
z{ I]'Z"‘ gjlglrl{k r!

- .ﬂuzk..z.c.:(-f]'r G ="g, 2 [hiljh ="Cy

& i 3 3
(since a. b, ¢ are positive real number= a’+b +¢’2



-F{ms 2x )oos xdx .i4[f(mh}m x+i[m5 Z{E-x]) :__IJJd,

uld

j[f{ﬂﬂﬁ 2x)c0s x =f(-c05 2x)sinxjdx

ald a4

jf{msh{msx-u-sm::]dx -..rfﬂnnszx}ncs{——x}dx

ot

t,:;{s.ini':}onﬁm
=42

L&t E, : denotes the event that the student will pass the ithexam,i=1,2, 3
E: denotes the event that the student will qualify.

P(E)=P (E) x F{%J + P (E) x F'[E!t] x F[EB-] +P (Ey)x F[_;L] ~ F[E:.]

p p
=p'+px(1=p)2 +(1=p)x 2 xp
EPE*;PI' F'S'PP:'F!
=P (E)= 2 =2p*-p*

Since OP =10, sing = 0 where 8 &

3

A= 2 x2rcosh (10 - r sing)
= 10 sinfcosf (10 - 10 sin’8)

= A = 100 cosBsin8coss
%- 100fos* 8- 3sin’ 8c0s” 8
[L-una] [l+ tans|
= 300 cos's |3 3 J
b 1
= Aismaximumat 8@ = & =r=10x 2 =5 units.

az+ag +..+a2=1
=|ag+aZ+.. . +ad)=1
= lagl+laL |+... . +aZ] 21
=2z + 2+ ...+ 21> 1
2H (1-4")
= (l"lz'”
1
as|z|¢3 m::-:i EHM =:|:i::-3

This is a contradiction.
Hence there exists no such complex number.

>1

P(A) = Probability that A will hit B
P(B) = Probability that B will hit A
P(C) = Probability that C will hit A
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11.

12.

13.

14.

P(E) = Probability that A will be hit
1—P(EHE]-1—FIF:I.F{E)- - . %-%

Then P(E) = 2
12
P{a.-.a]_ﬁmp{e)_ﬁ 1
| E )22
3
LHD.atx=a
" lim fla=h)-f(a)
-{a) = a0 h =0 (given)
jim S+ h)-f(-a) im —fch+a)+f(3)
§ - ’ - II'I"I_ .
C(=a) =m0 h = bl h (As fis odd)
i -fl2a+h-3)+f(a)
im '
= et h =-f(@)=0.

Letf(x)=sin(tanx) - x

f (x) = cos (tan x) sec®x — 1 = tan* cos{tanx) + cos{tanx) - 1 > tan cos(tanx) -

tan” x
2

b

=
= f(x) > tan‘x{cos(tanx) - cos3)>0 (since 0 <tanx £ 1< 3)

| :}
= f(x) is an increasing function 7 x e !.u 4
o 3]
Asfi0)=0 =fx)20¥xe . 4
= sin(tan x)2 x

b=a+c (1)
2a%? (a+c)’
pP= a®+c? | 2

=-[EI=+:‘3:"'EEE[H?+E’}=BB=G2
= (a° +¢ +ac)’=0a%’
= a‘+c'+ac=1%3ac .{2)
=a‘+c’-2ac=0 ma=c=b=c
or, a‘+c =-4ac
={a+cf=- 2ac
ac
=4b*=-2ac =b*=- 2
¢
=a.b, - 2 arein GP.

For unequal real roots

D>0

=(a-bf-4(1-a-b)>0

=b‘+b(4=-2a)+a’+4a-4>0

For the above quadratic expressiontobetrue Vb e R
Discriminant of its corresponding equation should be less than zero
ie.(4-2a)-4(a*+4a-4)<0

==-32a+32<0

=a>1

Let the point P be (h. k)
=k=mh=2m=-m'or. m +m(2-h)+k=0



k
=mMMMy==Kk=amy=-a

3
(.L] -Ep-h)=k=0
= - ] =

=k'=ah-2a’+a’

=y =a%-2a'+a’

Comparing t with y"=4x. wegeta =4 and - 2a°+a’=0=a =2.

Alternate:

Since locus of P is a part of the parabola =
normals at any two points t; and tameet at P
=il = 2

= (-my (-mg) =2

=0 =2

15(i). From Lagrange's mean value theorem

ﬂ:‘}_rﬂ:] - f‘:i}

4-0 forac(0.4) (1)
Also from Intermediate mean value theorem
ﬂ:“'}"' f{n} - ﬂ:h:l
3 forb e (0. 4) (2)

From (1) and (2). we get

"
(fea) 33(“]?_”3} )

. fora,be (0,4)

4

- B
!f(t}d‘t lizf{zﬂ dz
(ii). Replacing tby ¥, we get
From Lagrange’s mean value theorem
2 o
2t bz - [ 22l bz
o Q - z.rfﬁ,ﬂ}
2-0 fory e (0. 2)

_[ete-donis) (22t

2
intermediate mean value theorem)

iﬂﬂd‘t-?[af[n’]ﬂfﬁi’]

( where 0< ¢ <y <f <2, using

Vo<a.,p<2

-2 y=-1 z-0
-2 0-1 1-0
-2 1-1 1-0

E
16(i). ‘[I]-he equation of the plane is =0 =(x- 2){(-1)-(y-1)M1)+2(2)=
=x+y-2z=3.

(i). LetQ be (x.B. ¥).

x=2_y-1_z-8
Equation of line PQis 1

LE-E ﬂ+1_1 T-e-ﬁ_ﬂ
_21___21___22_

=



17.

15.

19.

“—"'2-—2 -1 -""— 6 . . L8
{ 11+|1+{-21-§ )"2 [m EFEJ* EFI)_{%_EJ'E

=a=06,=57=-2=Q=(6, 5. -2).

dP(x) dF{x}_
5 }P{Il Plx)>0
- EtF'( )

= P (x) . ™ is an increasing function.
=Pe'>P(1)e’ vx21

=P(x)e*>07x>1 (since P (1)=0)
=Px)>0vVx>1,

n 2n . 2n

_uﬂﬂ_

h=2rsinn = n n 1)
11
O.=nr'tann f2)
From (1) and (2), we get
L 15in& o A, P
n - - —
0, 250" -._ﬂ_m_l 1 1["*,
n =cogn = 2 ( using (1))
Oulyg. de (Y
T[h. ()
L:
i.'::‘*"f-_ “{n v)
}‘-"";l 2 . Similarly for vectors ¥ ana 2

ps [5x7) (7x2) @<x) =B vz

1 o 5 Y - X
_ @ sec*ise:’ih+i G+ w=0of

4 a B
B e LI L S TP TP P P
_msec" sec"ﬁsec"’[ﬁv wf

Let the semi veriical angle of the cone be = tan™

R‘-.
&
Let height of the liquid at time 't be 'h’ from the
base BC and radius r.

1 1
Volume of liquid at time 't =V = 2 wh = 37 cot
-]
S = Surface area in contact with airattime 't =
dv
Giventhat— 9t =S
dv

== Ol =kS=ks




= Ccot8 R 0 (where T is the required time)
Lol Lo
= RR=kT=T=Kk
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