PTA-4_Q'P

PHYSICS Max Marks:60

SECTION-I
(Oneor Moreoptions Correct Type)

This section contains 10 multiple choice equations. Each question has four choices (A) (B)(C) and (D) out of
which ONE or MORE are correct.

1.

Inside an electrical conductor, thereisacavity and acharge qissuspended fixed inside
the cavity without any electrical contact with conductor. Pisapoint inside the
conductor. Let E;,E. and E; bethe electrostatic field at Ponly dueto g, only dueto
charge on inner surface of the conductor and only due to outer surface of conductor
respectively. Then,

A) E1+E2+E3=6

C) Ez + Es = 6
Two concentric shells A and B have radii R and 2R, charges g, and qg and potential 2V

and (gjv respectively. Now shell B is earthed and let charges on them become

d, & q5. Then
1
a1 a'a
A) —_— = B) f:]'
g 2 Js

C) Potential of A after earthing becomes (gjv

D) Potentia difference between A and B(Vv, —V;) after earthing becomes %




An uncharged conducting negligibly thin square plate of side 1 mis placed in an
uniform electric field of magnitude 200 N/C. The field direction is perpendicular to the
plane of plate. For this situation, mark out the correct statement(s). [Ignore edge effects]

A) The net charge on each face of the plateis zero

B) The net charge on each face of the plate is non-zero and having the magnitude equal

to 1.77x107°C
C) The net electric field intensity inside the plateis zero

D) The electric field intensity across the surface of plate is discontinuous while potential

IS continuous.

A cavity of radius ‘r’ is made inside a solid neutral conducting sphere of radius ‘R’ and a
positive charge q is placed(at a distance ‘y’ from the center of cavity) inside the cavity at
the center. Another positive charge q; is placed (at a distance ‘a’ from the center of
sphere) outside the sphere as shown in the figure. Point A isinside the sphere and point
B isinside the cavity.

Then, which of the following is correct.
A) Electricfield at point Ais zero.

B) Electric field at point Bis -~ 9 .
dne, y

C) Potential at point Ais —t i+ﬂ}
dne,La R

D) Potential at point Bis — i+ﬂ+ﬂ—9}
4 a R y r




At adistance of 5cm and 10cm from surface of auniformly charged solid sphere, the
potentials are 100V and 75V respectively. Then,

A) potential at its surfaceis 150 V
B) The charge on the sphereis 5—; x107°C

C) The electric field on the surface is 1500 V/m
D) The electric potential at its centreis 25V

The quarter disc of radius ‘R’ (shown in figure) has a uniform surface charge density

o .

A) Electric potential at (0, 0, Z) is 8%(\/# 472 _zj
0

B) Z- component of electric field at (0, O, Z) is8fe Ll— Z J
0

VRZ + 72

C) Electric potential (0, 0, Z) is 4%(\/ R2+72 _zj
0
D) x and y components of electric field a (0, O, Z) are zero
A conducting bubble of radius a, thickness t (<<a) has a potential “V’. Now the bubble
collapses into adrop. Assuming that there is no leakage of charge

A) Radius of drop = 33a%
4 \U3
B) Potential of drop :V(Ej
Y,
)1/3

C) Electric field on surface of drop =
(9at2

D) The chargeondropisva/R




8.  Acharged cork ball of mass ‘m’ is suspended by means of a light string in the presence
of an electric field as shown in the figure. When the electric field given by E= Ai+B]j is
switched on (A>0,B> 0) the ball attains equilibrium as shown.

y LAY

o

T—» X i a ,{ )I(E
: i
B
A) Charge on ball is — ™9
Acosqg + B
B) Charge on ball is — 9
Acotgq + B
C) Tensioninstringis MoA _
Acosg + Bsing
D) Tension _ cos
9. In the given arrangment the charges given to the metallic plates A,B and D are Q,,

Q,and 2Q, respectively

—4
o, ‘ I e
T 7
S, 3
1 L™

A) If al switch are closed then charge passing through switche S is %Qo

B) If only S, isclosed then '4Q," charge flown into the earth
C) Ifonly 'S" isclosed 'Q,'charge will flow from 'C' to ' A’
D) If only 'S " isclosed 'Q, ' charge will flow from Ato C.




10. For the situation shown in the figure (assumer >> length of the dipole), select the correct
statement (s). [P = dipole moment, Q= charge on the particle which is on equatorial

line of dipole)

A) Force acting on the dipoleis zero

PQ

dpe,r

B) Force acting on the dipole is approximately and is acting upward

PQ
dpe,r

PQ

dpe,r

is clockwise direction

C) Torque acting on the dipoleis

2

D) Torgue acting on the dipoleis Is anti —clockwise direction

2

SECTION-II

(Integer Value Correct Type)
This section contains 10 questions. The answer to each question is a single digit integer, ranging from 0 to 9
(both inclusive).

11. Onasemicircular ring of radius= 4R, charge +3q isdistributed in such away that on one
guarter +qisuniformly distributed and on another quarter +2qis uniformly distributed.

Along its axis a smooth non-conducting and uncharged pipe of length 6 Risfixed in
such away that the centres of both coincide as shown. A small ball of mass m and
charge +qisthrown from one end of pipe with speed u. The minimum speed u so that

2
ball will come out from the other end of pipe should be X4 Find the value of x,
40me,Rm

taking al in Sl units.

e
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12.

13.

14.

15.

A particle that carries anegative charge '—q Cis placed at rest in auniform electric field
10 N/C . It experiences aforce and moves. In acertain timet, it is observed to acquire a
velocity 10i —10j m/s. The given electric field intersects a surface of area A m?in the

x —z plane. Electric flux through the surface is 5V/x A Nm?/C. Find the value of x.

A square loop of side ‘I’ having uniform linear charge density 'l 'is placed in ‘xy’ plane
as shown in the figure. Thereis anon-uniform electric field E:?(xﬂ)? whereaisa

constant. Find the resultant electric forcein mN on theloop if | =10cm, a= 2 N/C and
chargedensityl =2nc/m.

A DY, X

— — e ——

Potential function V(, y) of an electrastatic field E=2axyf+a(x2—y2)] (aisa
3

constant) isgiven by V, + (—1)”axmy+a% (n is either ‘0’ or 1’ ) then value of

(n+m+p) is

In the given figure acharge 'q’ is placed at (o,i,oj . Then electric flux through the

J2

"9 then (n+m) is

6me,

given triangular faceis

y




16.

17.

18.

There exist anon-conducting disc of radius 'R' and having a charge density of s . What

will be the work done by e ectrostatic repulsion when radius of the disc becomes 2R . If

2p3
work done by electric forceis of the form 2><Tms R

in simplest ratio. Then the

e0
value of m is (assume chargeis constant on the disc)
In the given figure a shell of inner radius 'a’ & outer radius '2a’ is sorrounded by athin
shell of radius 'b' . Both shells are conducting and concentric. If acharge 'Q" is placed

—kQ2

na

at the centre of shell. Then total potential energy of the systemis given by where

nis

A
\*/

A dipole is placed at origin of coordinate system as shown in figure, electric field at

point p(o,y) isgiven as %(af—b]) then valueof a+b+c is
Jey
3
P1(0.y)

p|X45°




19.

20.

In acertain region, there are non-uniform electrical potential (V,) aswell as
gravitational potential (Vg ) The electrical potentia varies only with x as shown in
figure (i) and the gravitational potential varies only with y as shown in figure (ii).

Consider a particle of mass 200 kg and charge 20nC inthisfield.

W"’rr:heu:Lriua]
A
FORT AT mcermcmcn ; .
O ! I >X
10 cm 20cm
Figure-i
\;gl'ﬂ\".[ﬁ['_ﬁl‘_ﬁ'.
A
0 10¢m 20 :?m 30::m 40cm -
~107J/Kg . SEN, | TR - R——
TR bovvsamumd : s

Figure-ii

Then acceleration of the particle at point (25,35) cmis (aiA + b]) x1072 m/ sec’ then
valueof (a+b) is

A charged particle of charge ‘Q’ is held fixed and another charged particle of mass ‘m’
and charge ‘g’ (of the same sign) is released from a distance ‘r’. The impulse of the force
exerted by the external agent on the fixed charge by the time distance between ‘Q’ and

Qgm
Xp g, I

‘g’ becomes 2r is then value of x is—




CHEMISTRY Max Marks:60
SECTION-

(Oneor Moreoptions Correct Type)
This section contains 10 multiple choice equations. Each question has four choices (A) (B)(C) and (D) out of
which ONE or MORE are correct.

21. Thereactivity of compound Z with different halogens under appropriate condition is

given below
— » mono halo substituted derivative when X,=I,
OH
X2 I di halo substituted derivative when X,=Br,
C(CHs)s
| s Trihalo substituted derivative when X,=Cl,

The observed pattern of electrophilic substitution can be explained by
A) The steric effect of the halogen

B) The steric effect of the tert-butyl group

C) The electronic effect of the phenolic group

D) The electronic effect of the tert-butyl group

cl Br
SH
/@i + Base
Cl NO;,
Br

22.

Major product of thereactionis

C) Cl D) Cl




23.

24,

In which of the following reaction fina product is phenanthrene

LOC!

+ AIL] Na- lla HCI
cocl ] CXCESS

@ leq NBS/h$ alc. KOH
COEEES

C)
1)BH;/THF . H804/A SefA
e . > (A) ——> (B) ——>
]1) HQUQ./OH
D)
COOH
DSOCl, (4, ZncHe
ii)anh AlICl; con HCI
CH»CgHs

N\ —_—
Anhyd FeBr;

The products formed from the above reaction are

©) Se/A

&

D)




25.

26.

Which of the following statement(s) regarding friedal craft Alkylation is correct?

A) Thereactionof ~ MeCCH,CI/ Anh AICI, 0N Benzene, yields ailmost wholly the

rearranged product PhCMe,CH,Me

B) Initial electrophile complex being polarized enough to allow the rearrangement of

+d —d —d
Me,CC H ;———-Cl ——-— Al Cl,to the more stable [Me,CCH,Me]"* ———Cl ——— Al Cl,

C) By contrast Me,CCH,CI / AnhFeCl, on benzene is found to yield amost wholly

unrearranged product

D) The % of rearranged product from agiven halid and lewis acid being less at lower

temperature as compared to that at high temperature

Which of the following will produce aromatic compound

A) CH,-C=CH %féwb\?)
B) nC,H,, — 2%

Cr,0,/600°C

CH,-OH

Hl+red P

JE—

C) HO-H,C CH,-OH

OH

H,O™/A

OH
D) HO




21.

28.

CO/HCV/AICI,

» PRODUCT

Which of the following statement(s) are correct regarding the given reaction
A) If ‘A’ is activating group incoming electrophile goes preferably to para position
B) If “A’ is strong deactivating group the reactions is almost hindered

C) If “A’ is activating group, product formed is less reactive for further reaction with

Cl, / Fe as compared to starting reactant

D) If “A’ is deactivating group, the reaction if at all happens may follow nucleophilic
substitution path

0135
C¥®
leq. KCPT A
A
0135
CL*"hY

EXCESS
A) A isaromatic while B is not
B) In product B the ratio of CI*:CI* is 2:7

C) The sequence involves isotopic e ectrophilic exchange and free radical substitution

D) The sequence involves electrophilic substitution and free additions




29. The best sequence of reactions for preparation of the following compound from benzene

is
(CH,),CH —@— COCH,
SO,H
A) (i) CH,cOocCI / Anh AICI,(i1) Oleum (i) (CH,),CH —Cl(1lmole)/ AnhAICI,
B) (i) (CH,),CH —Cl(1mole)/ AnhAICI, (if) CH,cOCl/ AnhAICI,  (iiT) Oleum
C) (i)Oleum(ii) CH,COCI / Anh AICI, (i) (CH,),CH —Cl(1lmole)/ AnhAIClI,
D) (i) (CH,),CH —Cl(1mole)/ AnhAIClI, (if) Oleum(iii) CH,COCI / Anh AICI,

30. Which of the following is/are correct IUPAC name of given compound

NO;
OF
cl
CHj
A) 2-chloro-1-methyl-4-nitrobenzene B) 4-methyl-5-chloronitrobenzene
C) 2-chloro-4-nitrotoluene D) 2-methyl-5-nitrochlorobenzene
SECTION-II

(Integer Value Correct Type)
This section contains 10 questions. The answer to each question is asingle digit integer, ranging from0to 9
(both inclusive).

31. How many of the following compounds are more reactive than chlorobenzene towards
nitration (HNO, + H,S0,)

CHj
F o« OH OMe
i) i) i iv) v)




32.

33.

34.

35.

2
(3J\ \ NH <
(4)/ :f :NH
0
(5)
The mono nitration (HNO, + H,S0,) will mainly take place at which position

Examine the structural formulas shown below and find out how many following
compounds give aromatic carboxylic acid with acidic KMnO,

5 % o
) |||) Y ,

C_CH HO- H2C H4CO

SO IING

How many of the followmg aromatic compounds cannot give friedal cfraft’s reaction (in
presence of Anhydrous AICI,)
COOH

o 5 b L&

NO,

CF4 | NH-CHj
é NOz V1) é

+ Cl-CHyCHyCH,CH,cl AMAICl _

In the above reaction, how many number of inter molecular friedal craft’s alkylation

products are possible? (excluding stereoisomers)




36.

37.

38.

39.

40.

|dentify the number of O.P directing groups among the following (towards e ectrophilic

aromatic substitution -F, -CH=CH,-COOH,-Br,-NO g

A Hydro carbon (x) contains 91.3% carbon and 8.7% hydrogen. The compound on
chlorination using Cl,/hJ and Cl, / Anh AICI, separately gives four isomeric monochloro

total number of atoms present in (x)

substituted product. Calculate =

How many of the following molecules can give activated aromatic nucleophilic addition
elimination reactions

b e

1) NOz, 111) cl

Cl F /iO:K
é é HaC CH3
V) , V) , VI) NO;

The number of isomeric benzene ring substituted compounds of C,H,, 1S

How many compounds are more reactive than benzene towards el ectrophilic substitution

COOH

b6 0d é




MATHEMATICS Max Marks:60
SECTION-

(Oneor Moreoptions Correct Type)
This section contains 10 multiple choice equations. Each question has four choices (A) (B)(C) and (D) out of
which ONE or MORE are correct.

WREEL
AL Ismx+secx 2\/— ‘\/_ S‘+Tan (t)+Cthen
A) s=sinx+cosx B) s=sinx-cosx
C) t=sinx+cosx D) t=sinx-cosx
3cot 3x—cot X
42 '[tanx——Stansx dx= pf (x)+49(X)+C where “c is a constant of integration, then
1 \/— tan
A) p=L q=—; f(x)=
) p=1q NG (x)=x g(x)=In i
B) p=1 q=%; f(x)=x g(x)=I f X
2 J3+tanx
C p=Lqg=—F; f(x)= =|
) Pt A== 1(x)=x g(x)=Inf' T
1 J3+tanx
D) p=Lg=-—F%: f(x)=x =1
N A N

43.  Let f(x)=]x"cos’ x(2x+6tanx—2xtan’ x)dx and f (x)passes through the point (p, 0)

A)If f :R—(2n+1)%—> Rthen f (x)bean even function:
B) If f :R—(2n+1)%—> Rthen f (x)bean odd function

C) The number of solution(s) of the equation f (X)=X in [0 2] js3

D) The number of solution(s) of the equation f (X)=X"in [0.20] js2




45.

46.

47.

48.

49,

p/q
dx = X

If Icot 2tan™ —MX_XM
V1+/x + x4

+C; (wherep and q arerelatively primeand Cis

constant of integration), then which of the following option(s) i/are correct?

A) p=5 B) p+29q=13 C) p-q=1
>+20 _
j .(X . ) 5 OdX=— X (x) +9(x)+c
(xsinx+5cosXx) Xsin x+5cosx
A) f(x)=sec(x) B) g(x)=tan(x) C) f(x)=tan(x)
3/2
J.ﬂ/4+x2 e A(4+ x2) (Bx2—6)+c
x° x°
A) A= B) B=1 C) A-—%
120 120
(1-y)dx Inx*+xy™* 4
If 1= [ G (Y Gy where xy = x
InX* + xy 1-y
A) | =x+¢ B) J=y+c, C) I =y+c,
4
j;iidx:Tanl(g(x))—%tan1(f(x))+C
A) g:R-{0} > Risaone-one function& onto
B) g:R-{0} > Risamany one & onto
C) f:R— R isincreasing function
D) f:R— R isone-one & onto function
xadx
7 tC

_ -1 N 1
I\/x2 +1(x+ X +1)2 a(x+ \/X2_+1) b(x+ \/x2—+1)

A) a+d=5 B) b+d=9 C) a=3

D) g=5

D) g(x)=cos(x)

D) B=-1

D) J=x+c,

D) d=2




50. Let f(x)beadifferentiable function sothat f*(x) is continuous function and

J.( f(x)- fl(x))eX
(ex+ f (x))2

dx=g(x)+c, where cisintegration constant, then which of the

Following is/are true?

A) g(x)=1+1ex,if f(x)= &

B) g(p)=9(2p),if f(x)=sinx

C) g'(x)=0 has at |east one solution in

VR

EE) Jif f(x)=cosx
2 2

eX

D) g(x) isabounded function when f (x)

SECTION-II

(Integer Value Correct Type)
This section contains 10 questions. The answer to each question isasingle digit integer, ranging from 0 to 9
(both inclusive).

3x% + 2x

51. If
J-x6+2x5+x4+2x3+2x2+5

dx = F(x), then the value of [F (1) - F (0)],

where [.] represents greatest integer function.

dx = Asin4x + Bsinx +cthen the value of 4(A+B) is

52 I COS9X + COS6X
' 200s5x —1

1 a
B3. I (X x4+ X*?)(2X° + 5x** +10) 2 dx = (2 1+ 5x¢® +10x* )2, Then (a-400)

10a
isequal to ....
secx(2+secx) sinx
4. I s ax = +C, then P=
(1+ 2secx) P+ COSX
tan xy/sec x 1+ cos” x)

55.  For xe(oPg), If | — dx:2\/T+cThen[f(%ﬂ:

(where[.] denotes G.I.F)




56.

S7.

58.

99.

60.

(x—1)dx

If
(x+ x\/;+\/§)( &(x+1))

= 4tan™| g(x) |+c, where C isan arbitrary constant of

Integration. Find g*(1)

2 B
If jcosec x—2020dx_ A (%) +c; where f(p):\/§,thenvalueof A%B%f(%j is

COSZOZO X - (g (X))ZOZO
equal to
j 2x7 45 dx = A +D then A-B+C=
(x5 +x° +1)3 (1+ X + x3)C

If j(xe+7x5+6x4+5x3+4x2+3x+1)exdx isequal to ibxk.eerC (where C is constant of
k=1
integration) then (a +b) is

J’S',r]7xdx:Ax+ Bsin2x+Csindx+Dsin6x+ E then l+i+l+l
snx A B C D




PTA-4

KEY SHEET
PHYSICS
1| ABD | 2 AD 3| BCD | 4| ABCD | 5 | ABC
6 AB 7 | ABCD | 8 BC 9 AB 10| BC
11 3 12 2 13 4 14 6 15 9
16 7 17 4 18 3 19 1 20 4
CHEMISTRY
21 | ABC | 22 B 23| BC |24| AB | 25| ABCD
26 | ABCD |27 | ABC | 28| AB | 29 B 30| AC
31 5 32 3 33 6 34 7 35 3
36 5 37 3 38 2 39 8 40 0
MATHS
41 BC |42| AD | 43| AC |44|| ABC |45|| AB
46| AB |47 cD | 48| BCD |49| AB |50| ABCD
51 0 52 5 53 3 54 2 55 1
56 2 57 1 58 7 59 7 60 7




SOLUTIONS
PHYSICS
Inner world is electrically shielded from outer world
Rap  Fap _ oy i)
R 2R
s T (i)
2R R 2
Solving egn. (i) and (ii):
G _ 1
qp 2
After B is earthed.
dp=-d g =~
(charge on A remains same)
Also after earthing

1 1 Kaq,
VL“*_VB_K%[E_E]_ 53

Substituting 9B = 444 in equation (i)

Koy _V

2Rz

=3 E’A—HE:%
Vi =0

S0 vy

2
Asin dectrostatics the électric field inside the bulk of the material of the conductor is zero. So some
charge gets induced on two faces of the plate to make electric field zero inside the conductor. Let Q

and —Q appears on right and left face as shown, then induced e ectric field,

-QgQ
i I it

E=200 M/C

I

T lgd et

= °: (towards left)
l:ju_fgi_

For Einside plate to be zero Ei=E

= Q=gAx200=177%107C
The electric field is discontinuous at surface but potential is continuous




The charge distribution is shown in figure.
Dueto g, the charge induction is non — uniform but net induced charge due to q; is zero.
At point A field is zero and potentia is equal to the potential at center.

Va=Vc= 1 ﬂ + 1 i

dne, R 4ng, a
At point B, field is due to charge q only

1
EB = 12
dne, Y

At point B, potentia is due to charge q at center of cavity, -g induced on inner surface of cavity in
addition to the potential at the center.

Vo= L {LLQ_Q}

_47[80 a R y r
100=—+ .9
4p e, (R+0.05)
75— 1 .G
p e, (R+0.1)

Solving these equations, we get
q :2><10‘9C and R=0.1m

(av=—1_.4
e, R
(9><109)(5><109j
3
= 01 =150V
(c)|5:4|01E -%:%:%:1500Wm
0 )
(d ) Vcentre = 1'5\/surface

We know that electric potential due to entirediscis

vzs—(m—z)

260
= V dueto quarter discis

vzs%(\/R%zz—zj

0




= Electric field (Z component is)
v
o0z

Eo_> 1 (2z)—1J

880 | 2\ R2 + 72

oS [1-__% J

8| JRZ, 72

gp R3:4pa2t

—SR3=3a%
Charge on drop is same as that on bubble.
Q

dpepa

Q _\E_ Va _V(ijﬂs
4pegR R (3a2t)ﬂ3 3t

Potential on bubble V =

Potential on drop =

Q Va_  Va V
4peoR2 - R2 - (3a2t)2/3 - (9at2)]j3

Eondrop =

T cosq + gEsing = mg
Tsing =gEcosq
Ecosqg = A Esng=B

G, 48 = mg
sing

q= mg
Acotg +B

_ mgA
Acosq + Bsing




When aall switches are closed

|1

Al "Bl [C

Since A & c are at same potential ) )
y=-X

X—Yy—Yy=Q, [charge concentration between A&C]
3X=Q,

e
3
2X = 2
3
Q[} 2Qg =20,
0 20, 0
_Qo 20,
AQ = 4Qo
@ +x Lot+x
Q.- _
0= Q,-x
A *
-0, 0
&y
— 0
Q, —X=3Q, + X
—2x=2Q,

X=-Q,




10.

11.

12.

.‘37 -
__,.-1'\ v
.:-_’.f o b
L —kpt
E™ 3
—kpQ™*

13.

Force on charge is downward so force on dip upwards
To reach the other end, the ball have to cross the max. potential energy barrier formed at the centre

of the ring (middle of the rod) applying energy conservation between left end and middle.
1 {3 K3
1 2. (%) y= r.‘i’]q_l_lmvz
2 (5R) (4R) 2
To crossthe barrier v > U

3‘?2

1 5 K3g° K3 = L .
+—- >0 407e, R

— ML

2 SR 4R
Force on acharge ~¢ in an electric field, £ = ~¢ & Thisforce actsin adirection oppositeto &.
Therefore, the particle, initially placed at rest, will move opposite to & under the action of force.

Obviously, direction of ¥ will be oppositeto Z .

Now ¥=10i =10] m/s giyen)

J

2

v=
Unit vector in the direction of ¥ .

. (3
E=10| =+%
[\E ﬁJ
A=A7 ¢p=H A
Eat AB:%[£+£}=2a “on AB =2aié

-

E at UD=%[2£+£]=3Q . Fowm CD=3aif
on BC & AD dectric field is nonuniform x is not constant. But on BC & AD €electric field will have

the same type of variation.
24

" Fyp=Fye= [ (Adx) % (x+£)

Ned

v a1 2
L) i ) L ey
1 PR A P




3
= 2aﬂ+3aﬂ+2[:aﬂ£]
. total force on the loop <
F=10a1é

_ 1]
Using values ¥ =4x1C°H¥

A

4. E=2axyj+a(x-y’)]

-

dx
J'Zaxydx:J'—dv
—ay+ f(xy)=V

15.

Charge centre be enclosed in a pyramid with a square here of a\/E side

Flux centre divided in 4 equal parts ab 4%
0

=

.r’.i\.E




1 1 J-th
Through square base a9 will base & through Z base
0

willbe 2+ __9
de, 24e,
_ Y
Q 24e,
n=5m=4
n+m=9
. ) sR
16.  Potentia at the edge of disc=—
PE,
At an instant let ‘r’ be radius
dW222p rdrs
Pe,
2R 2 2R
W= I dw = j r2dr
R eO R
2 2p3
:ES—[BRS—F?]:ES R
3 €, 3 e
17.

2 2 2 2 2
U_K@ K kQ® kQ2 kQ
a 2a 2a 2(2a) 2a
2
U:—ka
4a
n=4

q

will bass flux through triangular part




18.

19.

20.

Field dueto adipoleis

. 1 U
E:4peor3[(3p.r)r— p]
The électric field at point X = 25Cmis
EX:—Q a xXx=25
dx

_ 4
_ | 219 |0 Nic

10x10

—6 5

a, = G, _ 20610 "> 2x10 =im/sz =2x10?m/ s

m 200 50

The gravitational field at point y=35cmiis

3
g - _ [ O 1107 3/kgm
’ dy 10x10

a,=E,=-10"m/s’
a:axf+ayf:(2f— f)xlO‘2 m/ s

Applying conservation of energy, we get

@: @+1 mvz

r 2r 2
1 sz: @ ' V= @
2 2r mr

Force required to keep Q fixed = Coulombic repul sion between the charges
=forceon chargeq

Qgm
dpe,r

Impulse = change in momentum of g.= mv = \/ merq = \/




CHEMISTRY

21.  Conceptua

22.
Br

Bdbe

Cl

ArSN? /@<

Cl NO,

ﬁ

C—OH

g C&Q ZNOS0

CHZ—CbH5
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37.
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40.

Conceptual

Conceptua
Conceptual
Conceptua
Cla? |37 C|37
cE o’ cr
|37
C|37
Ais C® CP® '35:
(CH;3 ) CH-CI(1 mole] . Me(.()(l\
@ Anh AICI; TANhAICT; AlCI;
Oleum
SO4H
a
Conceptua
All are more reactive than chlorobenzene
Conceptua
LIV,VVILVIIILLIX are oxidized by KMnQO,
Conceptua

Dueto inter molecular F.C reaction
Ph-CH-CH,-CH,-Ph

1) Ph-CH,-CH,-CH,-CH,-Ph 2) CHs
Conceptua

Conceptual

11l areinvolved in activated ArSN?

Conceptual
Conceptual

CHz CHj

3) Ph-CH-CH-Ph
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42.
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45.

MATHS
COSX

| = d
-[1+(sin X—COSX) X

(cosx+sinx) (cosx—sinx)
_J. (sinx— cosx)dX+J.1+(sinx cosx)dx
1 3+S _
IB s’ j1+t L/_ S%+tan1(t)+c

Where S=SINX—C0SX, t =sinX+ CosX
(1-3tan” x)sec® x
Simplifying gives | = J. (3—tan2 x)(1+tan2 x) dx

1-3t?
Put tanx=t= | :J-Wdt

1 2
= ——— |dt
J‘(1+t2 3—t2j

1

fs e ya

1+—XX1 dx Py x =Tan"q
1 , t

V1+/x + x*

_ '[ cot [ZTanl, /Mjﬂaﬁq sec’qdq
- secq + Tam

P q
cot 4Tan’g sec’qd
foo 7§ ) matascass

5
4Tanq ‘e
5

S Pie
_(ﬂjx“ re=Jxa

I =jcot 2Tan™

_ j 4Tan‘g sec’qdq =

P=5, q=4
x*+20
I(xz + 25)cosz(x—q)dx

Put y=x-q we got
:Iseczy.dy =tany+c




4+x /
46, dx —'[ 1+ —dx

1+i—u 52 uz_
NG x2 4

= _—38dx= du.24
X
dx _ —24du
X3 8
2
:J-u —1. 2udx>< 2

4 8

IU —U

1 u3 u®
=—|———|+cC
16| 3 5

DR

- 16x15

3
(4+ xz)5 X(ZXZ—].Z] 3

X X ) (4+XF)72(x*-6)

16x15 16x15x°

Xy = Inx—Iny = yInx
47. y

= (1-y)dx= [InxX +§] dy

o :J.dy; J :Idx
48.

|:X6+l:(X2)3+l:(X2+l)(X4—X2+1)J




49,

1
d (x+j 5
X Zini(e)ec

2
3
(x—lj +1
X

:Tan‘l(x—lj—ztan‘l(x3)+c
X) 3

xdx

I\/xz—Jrl(x+\/x2—+1)2

Put x++x*+1=t ....... (1)

:>(1+ 1.2x de:dt
240x2+1

(Vo +14x)
NEgE
dx at

\/x2+1:T
1

= dx=dt

=

1

t +1+x
1 VX +1-x

t (x2+1)—x2
:>:t—L:x/x2+1—x
1 1

Take, t—1:2x, :x:—(t——)
t 2 t

1 1[—1} 1 1
=——-Z| S |[+C=——+—5+C
2t ot

-1 1

+
2(X+ x? +1) 6(x+ VX2 +1)

7 +C
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52.

>—0X = >—ax
(eX + f (x)) (1+ e *f (x))
1 —
1+e*f(x)
Then | = _1 +C
1+e7f (x)
1
9= e
1 .
1 = f f(x)=e
O 9= 1(x)=e
) . 1
@ 9(p)=9(2p)if f(x)=sinx as g(x) ==
1
3 - -
@ g(x) 1+ e cosx
g(%j: g(%} by Rolles theorem g'(c)=0 for some ¢ such that %<c<%
) . 1
(4 9(x) isbounded when f(x)=€* since g(x):E
3x? 42X
_[ 5 dx
(x3+x2) +2(x3+x2)+1+4
3x? 42X
:J- 2 dx
(x + X +1) +4
15x 3x
2C0S—— COS—
25 dx
2(200522)(—1j—1
15x 3%
2C0S—— COS—
:j 25x & o
4cos” = —
2
15x 3% 5x
2 cos7 cos? cos?
:j 3 5X 5x ox

4cos’ ——-3c0S—
2 2

= J. 2 cos% cosg dx
2 2
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55.

56.
57.

58.

1
- J ( X2010 + X804 + X402 ) ( 2X1608 + 5X402 + 10) 402 dX
1
= j x(x2009 + X% 4+ x“m) .(2x1608 +5x%2 4 10)402 dx

1
_ J' ( %2009 4 4803 | X401).(2X2010 1+ 5x8% 4 10%2 ) 402 gy

Put 2x*° +5x8* +10% =t
- 4020( X200 | %803 | x“°1) dx = dt

1

i l tﬁ-'—l
| =|——.(t)%2dt=—.
4020 4020 1 +
402
( )@ 403
— 1 t 02 1 2010 804 402 \ 200
= 2000° @ = 4030(2x +5x"" +10 )402
402
2cosx+1
[ 2oL g
(cosx+2)
3 J-Zcotxcosecx+ cosec®x dx
(cotx+ 2c:osecx)2
Put cosx =t
Put x =t?

A=1 B=1, f(ﬂj:—l

4
2x2  5y° 2 5
(xﬁ *xﬁ]dx (g

J 1 1) 1 1Y
(1+X2+X5) (1+X2+X5j

-1
- N
_2(1+x2+x5j
1.x°
=—| —————— |+¢C
2(x5+x3+1)

AB+C:%.10+2:7




= j{(x‘s+6x5)+(x5+5x4)+(x3+3x2)+(x2+2x)+(x+1)}exdx
(x6+x5+x4+x3+x2+x)ex+c

Ie (x))dx=e"f (x)+c

6

:Zx e +C

k=1
=a=6 b=1=(a+b)=
sin7x
| =
" J.sinx
Ismx sin(n-2)x
B sinx
:2J'cos n—1)dx

sin(n-1)x
|1, =pSn(n-Yx
n-1
2sin(n-1
_2sn(n-D)x
n-1
=[S0
sin X
_29in6x
6
2sin6x 2sin4x
= + +1,
6 4

29n6x 2 . 2sn2x
= +—sn4x+ +

59

dx

60.

dx

+C

I

)

_ sin6x

2. .
+Zsm4x+sm2x+ X+C
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