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SOLUTIONS

PHYSICS
1 m= f

f+u
ﬂ_ +f _ f
hy +f+(-30) f-30
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- = - =

[h) f —30 h f-30
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:>9:L—l
h f-30
= 3= % [- slope of d — h graph from figure is 3]
=3f-90=30 = f =40cm
. . a : . .
2. If a point chargelsat(a, 2a,§)then given surface is 1/8" of a square surface of side a
E
Y {3a/2, 5a/2, 0)
(3a/2, 2a, 0)
(a, 2a, 0)

x
3. Velocity of point ‘A’ V, = \/Q ‘+ 'R =V\/§
et T

i | ™,

Normal acceleration of point A,

a,(n) = w*’Rcos45’ + aRcos45’ — acos45’
0 - 'R V*

w2 2R

.".radius of curvature of trajectory of point ‘A’ relative to the ground is

vy (W2

a . V? =2J2R

A(n) -
J2R
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4. K.E :M
¢ Y +4
_(8-24)220
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5& 6.

10
u=10ms™
At the highest point velocity of the ball is UCOSH = 5\/§m/ S
Since POQ is an equilateral triangle
u’sin260
g

L
Range of the ball is 5 =PQ=

=10x§=5a@
— L =103

7 & 8.Thereis apath difference between rays before incidence on the dlit and it is equal to

-4
Ax, =dsin30° :%: 102 =50x10°m="50um

Also path difference introduced by upper slab = 20.4(1.5-1) =10.2um

Let thickness of lower slab is ‘t’, then path difference introduced = t(x—1) = 12

It is given that central maxima is above ‘O’

SAX +10.2—£2 = Path difference at ‘O’
By Intensity relation 31 =4l + 1 +2-/4l -1 cosd, 9 = phase difference

cosd = —}
2

For maximum thickness for lower slab
=%
3




.'.Z—E-Ax=2—”

A 3
AX i
3

=0.2um= 0.2um= 60.2,um—t§

S =120 um
I =1,+1,+2{l,l, cosd
Sl =4+ 1 +41 =9I

=41 +1 -4l =1
9 & 10. Using conservation of mechanical energy
L 1ML2 ,
_:__('00
2 2 3
39 3g 39
= Op o == o S
0 \/ L \/ZL \lzﬁr
CER/or
jl,!,(l)‘l \F mOI
before collision after collision

Using the definition of e
(L-nNwo=v-olL —-r)

v=(L-r +0)=(L-No(N2+1)=ro= 3gr
(L =1) (oot @) = (L =)o ) =To /2J§
- &2,

10

3x10x6x/2
=, |—==3m
1 \/ 242 x10 S
Using COAM

lwo=1lw+ mv(L —r)
| (wo—®) = M(wo + ®) (L —r)?

r

MTLZ(O)O - ) =m(wg + o)L - r?
M _ 3(L—r)2(o)0 +0) 3
m Lz(mO - ) g

11.  Acceleration due to gravity at any point is the magnitude of gravitaitonal intensity at that point.

dm=4xrnr de@
r

=4rogr dr

o\
m=4rog [r—j
2

m=27z0'0(X2— R2)




12.

13.

14.

= E(47r%)=47G(M +m)

E(r2)=G[M +27z00r2—27r00R2}
i)
r2

[ 2
E=G M+27z00—27m0R }
r2 r2

E- [M + 27012 - 2mOR2}

E=G 27Z'GO+ri2(M —272'0'0R2):|

= if og = E isindependent of r

2 R2 1

For smaller sphere, before (covering P, e = Plagiated )
.. P=c(4zR)T,

After covering, for outer shell : P.

Point Source
-0 (4R = o( 4 (2R)"|T*
ST AT > T= L

J2

After covering, temperature of inner sphere will be greater than T0

=P

adiated

&
Current through the inductor ‘Lo’ in the steady state after closing the switch-2 will bel <= E

di di, .
Now, 2L—% =L —=+1,
ow 2L =b g TR
eIR | 0 . .
ZLI0 di, - L g/sz'l = R)I i dt
& &
2L=—-L|0—-— |=RA
205z -Ra
%:R)Aq:Aq: S
2R 2RR
5¢L
A =
L 2R’

Immediately after the first collision between upper bar and the wall, direction of motion of upper bar
isreversed and both the bars are moving with their initial speeds in opposite directions. Now dipping
starts. They have equals speed in opposite direction before the lower bar collides with wall. Work
done by friction on both the bars is equal to their change in K.E.

Final speed of the barsis zero if u < /2.0, as both the bars come to rest before the lower bar
collides with the wall.

If u>/2udl, ,




15.

16.

17.

1 2 2
2x§m(v —u*)=-2(umgl)

v=,/u’-2ugl

After the lower bar collides with the wall. They have equal speed in the direction away from the
wall.

% =0.1=1=04m

From the graph time period is T = 0.2S and amplitude of stationary waveis 2A = 4cm
21 . (27
Equation of the standing wave is Y(X,t) = —2Acos(ﬁ XjSI n (—tj

0.2
oy

Transverse velocity of the particle is given by V, = a

ZPo

B e L3
] ]

Wo A i

(4) AQ 152 — NCPA-I-J.—)Z — TO — 2
AQ,,| |NCAT, | T./2
(2) AQ 152 - NCPA-I-J.—)Z — CP — §
AQ2—>3 NCV A-|-2—>3 CV 3
WI:F{)V:nR[L} .
(1 e - 2 using point No-4
3 wrong as no adiabatic process is involved
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19.

EIS(EWZJ'FlkXZ
2 2

T=2rx 5_m
\ Kk

When the switch Sis open

Energy U, =U +

Q* k@ kQ°_kQ°_kQ°

2R 4R R 2R 2R

2
_u, +3kQ
4R
2 2 2 2 2
EnergyU2=U0+kQ +kQ e +kQ _EQ
2R TR R 2R 2R
) k@’
° 4R
2
Loss of energy==U, —U, = chg
_ 9x10° x400x10™ 40
9x10°
E=0T"
4
:E:T—i:256:4“
1
=T,=4T
Also, AT = AT, gives 4, = % =1000A°
hc
K =——
=
12400
=>———¢=124—-¢p———(
1000 ¢ ¢ @

1 1

AE, , =13.6x [_ _F} =13.6% 4X1% =10.2eV ———(2)

22
From (1) and (2) 12.4— ¢ =10.2
= ¢ =22¢eV




CHEMISTRY

20. Conceptual
21.  AOH),] A*+20H7; K =4x10"
X (2x+3y)
B(OH),0 B¥*+30H"; K, =1x10""
y (2x+3y)
(KSp)A oHy, 77 ( KSp)B OH X 7
(OH), (OH)3 2 —8x 101
Sy <<< X y
22.  Stablefreeradical
23.  Anti group migration
24 & 25. 2NaNz— 2Na+ 3N2
2NaNO3 + 10 Na — 6NaO +N>
26.  6Agl
27.  2-Chloro-buta-1,3-diene
28.  Let thereaction to be of 1% order
K — 2.303Iog 25.6 _0.047
10 16
K = 2.303Iog 25.6 _0.047
20 10
29. t,= B _ 14.745min
0.047
30. (A) Cl.Os contain ClO; ClIO,,CIOj3 is planar
(B) Dueto the back bonding N(SiHs)3 weak base
(C) Both HNO2 and HCIOs disproportional on heating
(D) In both NO, and CIO; central atoms are in sp? hybridisation
3. CrO; or Cr,0> +H,0, + H" ——CrO,+ H,0
M (Y)
+ 3+
CrO, + H ——)(Grece':quOmz)+ Oag)g)+ H,O
34. Nitrobenzene cannot give Friedel-Crafts reaction
35. Blanc rule
36. in(b) N,O isreleased

In(e) H, isreleased
In (f) NH3 isreleased




37.

38.

40.

41.

K
Si forms CCP and
C occupies alternate THV
H
N
(1 |
NHj
NH
0 0 ocC
NH NH
o) ﬁ
gio \\ NH (@]
HN NH—<:
H04< >—/ o]
MATHS
P(X)=-xX’+5x+5
i ) 1 1
cos’ f—cos’a =sin(a+ B)sin(a-p) ,a,= - 9

1 1

a,= i
sn* ™ sin(ﬂj
2n 2n

The equations of the bisectors are given by x—y=0 and x+y+2=0_

These bisectors intersect at the point P (-1, —1)
Focus S, is the foot of L from P to MN i.e. point of intersection of lines MN
(3x-y-2=0) and PS (x+3y+4=0).

I |
Focus S =| =]

Circle passing through PMN is (x-0)(x-1)+(y-1)(y+2)=0
or x*4+y* —x+y-2=0
Hence, equation of tangent at (-1, —1), which is also the equation of directrix is

3x+y+4=0.




47.

49,

50.

51

52.

53.

Sol.  (x=2)=y(x-7)+(y=2f

It is parabola

x=2 Q
(PR}(RQ) =4a*
:4 .;_'| E |
=25
ag| 227-2) |_
2,-(7-2)
(1,0) lies on hyperhola

Equation of tangent to hyperbolaat (1,0) is x+y—-1=0

Homogenize the circle x* + y* + 2gx+2fy =0with x+ y—1=0and compare that with given pair of
asymptotes

(3+4)[(si n; x)2 . (cos™ X)ZJ N 2577

4 4

=8N X= 12 cos ' x= 207
14’ 14

a’-b’=Re(2+i)",ap, %Im((2+i)zn)
()} =180+ (9 -9()
2

() = 2max{jx=1+[x~3,[2x-1

1
JCOS(;[ 77 COS? x dx_—

max { f (x),9(x)

0

lcos 7z 2005 x dx I2=—1cos 7 COS2X) =—I,
O J cos{ )

f,

f=f +f, f=2f,=3

n-2?




