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SOLUTIONS

2. (d)

3. (b

CHEMISTRY

P
HsC- 2c| -°CH3

CHsy
Neopentane
or2,2- Dimethylpropane

The products of the concerned reaction react each
other forming back the reactants.
XeFg +3H,0 %% XeO, +6HF

COCH
Adsorption is an exothermic process, hence DH will
always be negative

NaOH
co, >

3

Enantiomersof cis- gCo(en),(NH3), g3+

6. (8

Na,CO3 %:3® 2Na® + CO5~
1710 %M 1104M  110%Mm

Ksp(gaco,) =[Ba**][CO37]

_517107°

[Ba’*] = — 5.1 10°M
1710
 -h __ 66310%
mv 167 10?1 10°
=3.97 x 1010 meter

= 0.397 nanometer
Lower oxidation state of an element forms more basic
oxide and hydroxide, while the higher oxidation state
will form more acidic oxide/hydroxide. For example,

+2 +3 +7
MnO Mny,O3 Mn 207
(basic) acidic

9.

(b) According to Heisenberg uncertainty principle.

10. (a)

Dx.mDv = l

4p
h
4pmDv
600" 0.005
100

Dx =

Here Dv = =0.03

s34

So. Dx= 6.6" 10

’ 4°314°91°10°% 003

=1.92 x 10-3 meter
The SCN~ ion can coordinate through S or N atom
giving rise to linkage isomerism
M - SCN thiocyanato
M = NCS isothiocyanato.

11. (b) Thedelocalised PP - PP bonding between filled p-

orbital of F and vacantp-orbital of B leadsto shortening
of B-F bond length which results in higher bond

=smmmgli SSOCI @tiON energy of the B—F bond.

F\B:

/

F

F
\B—F

F/é:§

Vacant Filled
2p-orbital 2p-orbital

F K Fao
Fe— \B—F<_> \B—FE \,BmFWS
F+/ F/ El/;/

12. (d) Bond order

_ No.ofbonding electrons- No.ofantibondingel ectrons

2
10- 5
Bond order in O3 = — =25
. 10-7
Bond order in O3 = — =15
. 10-8
Bond order in O3 = —— 4
10- 4
Bond order in 03" = — =3
1

Since Bond order p Bondlength

\ Bond length is shortest in 03" .
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13.  (c) Fruity smell isdueto ester formation which is formed
between ethanol and acid. ? IO_ . ? ?H
CH3CO0H + CoH50H 3/, $9%:H20 s Ph—C + Ph-C-H %% .9 %% Ph ~C + Ph-CH
CH3COOC,Hs + HL0. OH H O_ H

14.  (0) CH4CHCI, %:%%2%® CH,CH(OH),

%995 CH,CHO

15. (b) Buna—N isacopolymer of butadiene

(CH, = CH — CH = CH,) and acrylonitrile (CH, =

CHCN).

16. (c) Glucoseis considered as atypical carbohydrate which
contains —CHO and —OH group.
In hydrides of 15th group elements, basic character
decreases on descending the groupi.e.
NH3 > PH3 > AsHg > SbH,.
For this solution intermolecular interactions between
n-heptane and ethanol aare weaker thann-heptane - n-
heptane & ethanol-ethanol interactions hence the
solution of n-heptane and ethanol is non-ideal and
shows positive deviation from Raoult’ s law.
lonic radii increases on descending the group because
of increasein the number of shell; however it decreases
across the period due to increase in effective nuclear
charge because electrons are added in the same shell.
However, remember that Li* and M g2+ are diagonally

17. (b)

18.  (b)

19. (3@

related.
20. (b)
Cl
=/ _ _ _
G—Cl > CgHCH, > (CH,),CH" > (CH)C
Cl
-vecharge -M effect +| effect of CH, group
highly dispersed delocalises intensifiesthe—ve charge
dueto— | effect -vecharge

21. (b) Most of the Ln3* compounds except La3* and Lu3*
are coloured due to the presence of f-electrons.

H,C /CH3 H,C H
22. (b) \c: % \c: C/
VAN VAN
H H H CHj
23, (b) CHz—CH =CH-CHCHj
|
OH
exhibits both geometrical aswell as optical isomerism.
cis-R cis-S
trans-R trans-S
24. (a
(0] = ye)
o) N
I r'd Ph—C—H
Ph—C —H + OH™ —2= ph_&_ — 7,
OH ="

25. (&) Given,for reaction

() HyO(f) %% H*(aq.) + OH™ (ag.); DH, = 57.32 kJ

(i Hz(g)+%02(g)%3® H,O(¢); DH, = -286.20kJ
For reaction (i)
DH, =DH?® (H".aq)+DH°; (OH™.ag)-DH° (H,0, )

57.32 = 0+DH° (OH™,aq) —DH®% (H,0,¢) ... (iii)

For reaction (ii)
1
DH, =DH?® (H20, ¢) -DH% (H2, 9) - EDHof (02,9)
—286.20= DH°% (H,0, ¢)
Onreplacing thisvaluein equ. (iii) we have
57.32 = DH®% (OH™ ,aq) — (—286.20)
DH°®; =-286.20 +57.32

= —-228.88kJ
26. (a) For fccunitcel,

4ri=+f2a

r :—JE 4361 =127 pm

27 (©) CH3OH()+50,(g) ®CO,(g) + 2H;0)

DG, = DG (CO,,9) +2DG¢ (H,0,/) -
DGy (CHg,OH,f)—%DGf (0,.,9)
=—39%4.4+2(-237.2) - (-166.2) -0

=-3944-4744+166.2
=—-7026kJ

7026,
% efficiency = %6 100 =97%

2. (b) Py =PaXa +PaXg
. 1 .. 3
550=Py —+FRy =
A athg

Py +3P5 = 550" 4..(0)
In second case

e, 1 .. 4
Pota =Pa” =+Ps" ¢
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20.

3L

32.

(b)

(b)

(b)

Py +4R; = 560x 5
Subtract (i) from (ii)
<. Py = 560x5-550x 4= 600

(D)

By =400
Given
3+ 3 ) ° = N (
Fe’ +3¢ ® Fe: E°_ 5. =-0.036V 0]
2+ 3 ° = e ii
Fec" +2¢ ® Fe, E Fe?* e -0.439Vv (i)

we haveto calculate
Fe" +¢ ® Fe?*,DG="?
To obtain thisequation subtract equ (ii) from (i) weget
Fe** +& ® Fe?* .. (iil)
Aswe know that DG = —nFE
Thusfor reaction (iii)
DG =DG, - DG
—NFE= —nFE| — (-nFE)
—NFE=nFE, —nFE;
—1FE° =2x 0.439F -3 x 0.036 F
—1FE°=0.770F
\ °=—0.770V
For first order reaction,
K = 2.303Iog 100

t 100- 99

0.693 _ 2.303, 100
- __|og_
6.93 t 1

0.693 _ 2.303" 2
6.93 t

t =46.06 min

MATHS

Thetruth tablefor thelogical statements, involvedin
statement 1, isasfollows:

pla|~a|p«~qg|~(p «~q)|p «q
T|T|F F T T
TIF| T T F F
FIT|F T F F
FIF| T F T T

We observe the columnsfor ~(p « ~q)andp «
areidentical, therefore

~(p « ~g)isequivalenttop « q

But ~ (p« ~q) is not atautology as al entriesin its
columnarenotT.

\ Statement-1 istrue but statement-2 isfalse.

(@ Weknow that | adj (adj A) |=|A |2 A.

=|Al°A
=A

3.

(b)

(©

Also|adj A|=|A|-1=]A|21 =|A|

\ Boththestatementsaretruebut statement-2isnot a
correct explantion for statement-1 .

Giventhatf(x) = (x+1)2-1, x 3 —1

Clearly Dy = [—, ¥ ) but co-demain is not given.
Therefore f (x) need not be necessarily onto.

Butif f (x) is onto then asf (x) isone one also, (x + 1)
being something +ve, f~1(x) will exist where
(x+1)2-1=y

b x+1=4y*1

b x=—1+4Yy*1
P f1(x)=x+1-1

Then fx) =f1(x
P (x+12-1= [x+1-1

P (x+12 =+x+1 P (x+ 1)4=(x+1)

P (x+1)[(x+1)3-1=0

b x=-1,0

\ Thestatement-1is correct but statement-2 isfalse.
For thenumbers 2, 4, 6, §, ....... ,2n

 _2n(n+1)
n

(+ve square root asx +13 Q)

:(n+1)

| —

(b)

And Var =

S(X—X)?
2n

_ds” _ dn(n+D)@2n +1)

6n

(n ) —(n +1)?
2 2(2n+1)(n +l)—(n+1)2 = (n 41) é4n+2-3n-3u

3 & 3

_(n+)(n-) n?-1

- 3 3

\ Statement-lisfalse.

Clearly, statement - 2 istrue.
Giventhatf(x) =x|x|andg (x) =sinx
So that

gof(x) =g (f(x) =g Kx|x])
=sinx|x|

_{sin(=x?), if x<0

! 2
Fsin(x?), if x30

{-sinx?, if x<0
=1
i sinxz, if x30

3[—2x cosxz, if x<O
\ (gof)t (x)=1 5

T 2xcosx<,if x3 0
Here we observe
L (gof)¢(@Q) = 0 = R(gof)¢(0)
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36.

b

(b)

B

go fisdifferentiableat x =0 37.

and (gof)¢is continuous at x=0

} —2c0sx% +4x®sinx®,x <0
Now (gof)" (X) =i 2 2. 2
f 2cosx® - 4&x“sinx®,x30
Here
L(gof)" (0)=—2andR(gof)" (0)=2
L(gof)" (0 * R(gof)" (0
go f(x) isnot twice differentiable atx = 0.
Statement - 1 istrue but statement -2 isfalse.
The given parabolais(y—2)2 =x—1
Vertex (1, 2) and it meetsx —axisat (5, 0)
Alsoit givesyZ—4y —x+5=0
So, that equation of tangent to the parabolaat (2, 3) is

1
y.3-2(y +3)—§ (x+2)+5=0

or x—-2y+4=0

which meetsx-axisat (— 4, 0).

In the figure shaded areais the required area.
Let usdraw PD perpendicular toy —axis.

(0.2A

/2—4,6) — ol ~J
30,

Then required area = Ar DBOA + Ar (OCPD) — Ar
(DAPD)

3
%X4><2+ Qxdy- % 2°1
3 2
3+Q(y -2)° +ldy

. 3
évy-2¥3 U
3+ a2 g

e 3 %
3+ & 43 U

&8 3

3+6=95g. units

41.

(@)

[2)

D=

(@)

or

(d)

WehaveP (x) =x* +ax3 +bx2 +cx +d
P'(x)= 4x3+ 3ax2 + 2bx + C
But PP(0)=0P c=0
PX)= x4+ ax3+ bx2+d
Asgiventhat P (-1 < P (a)
l-a+b+d < 1l+a+b+d
a>0
Now P (x) = 4x3 + 3ax2 +2bx
X (4x2 + 3ax + 2b)
As P' ) = 0, there is only one solution x = 0,
therefore 4x2 + 3ax + 2b = 0 should not have any real
rootsi.e. D<0
%2 -32b<0
9a°

b>—>0
32

Hencea,b>0b P'(x)=4x3+ 3ax2+ 2bx> 0
" x>0

P (x) isanincreasing function on (0,1)

PO < P(d

Similarly we can prove P (x) is decreasing on (— 1, 0)
P(-1)> P(0)

So we can conclude that

Max P (x) =P (1) and MinP (x) =P (0)

P(=1) is not minimum but P (1) isthe maximum of P.

38, @kt (a2, a) be the point of shortest distance onx = y2
Then distance between (a2, a) and linex —y +1=0is

given by

7

_a2-a+1_1 S

2 GE

1., 30
a- o) +—y
2) 44

3

4

Itisminwhena=

=[%

1
5 and Dy =

N

Theline X-2=Y"1 242 Lo ihen
. eline 3 5 2 Iieintne plane

X+3y—az+b =0
Pt (2, 1,-2) lieson the plane
i.e2+3+2a+b=0
2a+b+5=0 ()
Also normal to plane will be perpendicular to line,
3x1-5x3+2x(-a)=0
a=-6
From equation (i) then,b =7
(a! b) = (_6! 7)
4 novels, out of 6 novelsand 1 dictionary out of 3 can
be selected in 604 " °C, ways
Then 4 novelswith onedictionary inthemiddle can be
arranged in 4! ways.
Total ways of arrangement = °c, 3c; "4
= 1080
We have

9
3 1y3 —
Px*® 1 10
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9
b 1-P(x=0)3 —

10
b 1 80 @88, 9
0645 €45 10
- N
b 1.2
10 &4p
b &d " e ol
&0 “eloe

Taking log to the base 3/4, on both sides, we get
el 6
&105
- log;g10 -1

a&®  logy3- logyo4
logio €4o

N 10gs/4 20, 1093/
&5
p n3 -loggy 10=

-1
|0g104 - |Og]_03
If thelinesp (p2 + 1) x—y+q=0
and (p2 + 12 x + (p2 + 1) y +2q =0
are perpendicular to a common line then these lines
must be parallel to each other,

PP+ _ Ap® )P
-1 p?+1

P n3

42. (a)

\' m=m, b

P (p?+1) (p+1)=0
P p=-1
\ p canhaveexactly onevalue.

43. (b) Let xI Aandx] BU X AE B
U x TAE (- AEB=AEC)
U xIc
\ B=C.
Let xI Aand xT BU xI ACB
U xI ACC (-ACB=ACC)
O xic
\ B=C
44. (b) Giventhatf(x)=x3+5x+1

\ f'®)=3x2+5>0 " xI R
b f(x)isstrictly increasing onR
b f(x)isoneone
\ Being apolynomial f (x) iscont. and inc.
: lim f(x)= -¥
onRwith oy )

lim f(x)= ¥
a‘ndx®¥ ()

\  Rangeof f=(-¥, ¥ =R

Hence f isonto also.
So, f isone one and onto R.

45.()  Wehave y= ge?*

P y& cGe%scy

ag

b —=C
y
Wy @)

b T—O

Py ®)°
a a+l a a+l b+1 c-1

. (b) b b+l b-+| a-1 b-1 c+l (=0
-1 c+ (_l)n+2a (_ l)r|+lb (_l)nc
n+2
2 a+l a- a+l a-1 (-1)

b |-b b+l b-1+ b+l b-1 (-)™b|l=0
c c-1c+ c-1 c+l (-)"c
(Taking transpose of second determineat)

G U G

| — n+2
—_—1 - (-)"“a a-1 a+

b |-b b+l b-1- [(-)™¢ b b-1 b+1=0
c/c-1 c+ (_1)n+2C c+l c-

C,U C4

a a+l a-1
b bt b1l H

a a+l a-1
b b+l b -1| + P2

b
c c-1 c+tl c c-1 cH
a a+l a-1
P &+(-)"2U|-b b4 b1 0
c c-1 c+l
C,-Cy, C3-C;
a 1 -1
P &+(-)"2U|-b 204 2b -1 =0
C -1 1
R, +Ry
atc 0 0
b & -1)”*23 ‘b 2b+1 2b -1 =0
c -1 1

[1+ ()" *2)(a+c)(2b+1+2b—-1)=0
db(@a+c)[1+ 1)+ =0
1+()"*2=0asb(a+c)t 0

n should be an odd integer.

T UTUTU
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47.(a)

49.

(b)

(8- (6 2+
(64) n_ (62)2n +1

Asxisrea,D? 0

2021902 (2¢2 _v ) 3
(63+1)"— (63—1)2n+1 P 36bcc-12bs(2cc-y)° 0
] . , b 12b2 (3c2-2c2+y)3 0
€Co(63)" + "G (639 ! +'C, (63)™ b 24y? 0
p ys3 —c2
ot 'Cpo1 (63)+ G, H But fromegn. (i), c2<4ab or —c2>—4ab
\  wegetys —c2>—4ab
anHCO (63)2['] +1_ 2n 101(63)2n +2ﬂ }CZ (63)2n 1 b y>_4ab
50. (&) Wehave
S A LS R
) 21 s=1+24+0,10. 14, . ¥ @
. » » 3 ¥ 3 3
63x §'Co(63)" "+ C1(63)™ “ +"C,(63)"
1
— ] 4 Multiplying both sides by -~ we get
— 63x gznﬂCo (637" - "y (632" T+ ...... W+ 1 S=l +£ +6— -%9 e, @)
3 3 32 33 34 aeen
63 x someintegral value + 2 Subtracti N 1 ot
&1 _ (62)2"1when divided by 9 leaves 2 as the racting eqn. (2) from eqn. (1) weg
remainder. 35—1 4_1 4_4 ﬁ —i
x2X—2xX coty—1=0 3°5°1B T B e
2coty=xX— x—X
2 4 4 4 4
1 b —S=— TS o A e
2 coty=u— T whereu= x¥ 3.3 3 3 3
Differentiating both sides with respect.tox, we get 4
- 2cosec2y—y:6?[+—+— 3 .41 32
dx u? g dx 3
whereu=xX b logu=xlogx
b, .S=3
1 ﬂ:1+|ogx 51 (b) LetP(X1.Y1,27) andQ(Xo, Y5, Zy) betheinitial andfinal
u dx points of the vector whose projections on the three
du coordiante axesare 6, — 3, 2
— X
ot (1+log x) then
Xo=X1,=6; Yo=Yy ==3; -2 =2
We get —
4 So that direction ratiosof PQ are6,—3, 2
y -2Xy X
2y L= —
—2cosec”y dx @ )X ogx) \  Direction cosinesof PQ are
dy (xx+x'x)(1+logx) 6 , -3 ’
— = i 2 2 2 2 2 2
dx - 2(1+cot? y) ~0) \/6 +(-37 +2 \/6 +(-37 +2
Now when  x =1,x2X—2xXcoty—1=0, gives 2
1-2coty—1=0 2 2 .52
coty=0 \/6 (-9 +2
From equation (i), at x = 1 and coty =0, 6 -3 2
we get = o= 3
v (@)= (1+1)(1+0) _ 52. (b) Wehave
-2(1+0) 3
Given that roots of the equation cos(b—9)+cos(9-a) +cos(a~-b)=--
bx2 + cx + a = 0 areimaginary b _
2[cos(b—-9)+cos(9-a)+cos(a—b)+3=0
2 _4ab<0 [cos(b— 9) (9-a) (a-b)]

(i) b
Lety=30b2x2 + 6 bc x + 2¢2
302x2 +6bcx+2c2—-y=0

2[cos(b— 9) +cos(9-a) +cos(a—Db)]
+sin2a+cos?a+sn2b+cos?b+sin29+cos?a=0
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53, (d)

55. (b)

[snZa+sn?2b+sin2g+2sina sinb+2snbsin g+
2singsna]

+ [cos?a +cos?b+cos? g +2cosa cosb + 2 cosb cos 9
+2cos9 cosa]=0

[sina +sinb +sin §]2 + (cosa + cosb + cos 9)2= 0
sina +sinb+sn9g =0and cosa +cosb +cos 9=0
A and B both are true.

Let A° Sum of thedigitsis8

Bo Product of thedigitsisO

Then A ={08, 17, 26, 35, 44}

B ={00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 20, 30, 40}

Ac B ={ 08}
P(ACB) _ Yoo _1

P(AB)= 5 % i

Given that
AP _BP _CP

AQ BQ CQ 3

=

P@,0,Q(-10 and

3AP =AQ

Let A=(x, y)then

3AP=AQ P 9APZ= AQ?
9(x—1)% +9y2 = (x + 1) +y?
9x2—18x +9+9y2 = x2 +2x +1 +y?2
8x2 —20x +8y2 +8=0
x2+y2—§x+1=0

(1)

A lieson thecircle given by eq (1). AsB and C also
follow the same condition, they must lie onthe same
circle.

Centre of circumcircle of D ABC

o5 5
= Centre of circlegiven by (1) = 82’&'@
~101+d(1+2+3+.....+100)
101
:1+d x 100 x 101
101 % 2

=1+50d
Mean deviation from the mean = 255

Mean

1
ﬁ[ll_ (1+50d) | +](1+d) - (1+50d) | +|(1+2d)

- (1+50d) | +...+ |(1+100d )- (1+50d)|] = 255
2d[1+2+3 +...+50] =101" 255

2d’ 2 51 101" 255
2
d = 101" 255 —101
50" 51

56.

2 y2

(@) Thegiven eIIipseisXT +— =1

1
SoA= (2,0 andB= (0, 1)
If PQRSisthe rectangle in which it isinscribed, then
P=(21).
2 2

Let ? + Z—z =1 be the ellipse circumscribing the

rectangle PQRS.

A
Q B(0.1) P2 1)

d 1 A a
- O ' (2,0) (4,6)
R S
v

Then'it passed throughP (2,1)
\ _42 +i2:1 (@

a“ /b

Also, given that, it passes through (4, 0)
\ %+o:1 pa® 46

a
P b2 =43 [substituting a2 = 16 in eq” (3)]

) X% P 2 2
\ ThereqU|redeII|pse|sE+m =1 or x<+12y~=16
57. (a) Giventhat
z-ﬂ =2
z
4

Now | 2| = z-—+—| £ z-;+m

P |z £+
2|

P |z|? -2|z|- 4£0
5 a]ez|_2+«/5gaf>z|_2-@g£o

g 2 5 2 5
b (|z|—(1+ﬁ) (|z|—(1- JS—)JEO
b (-J§+1) £ |z|£ (J§+1]
P | 2] e =541
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58. (a) Thegivencirclesare
S ° x2+y2+3X+7y+2p -5=0 (1)
S, % x2+y2+2x+2y—p2=0 A(2)
\' Equation of common chordPQisS; —S,=0

U

Lo x+5y+p2+2p-5:0

Equation of circle passing through P and Qis

S+ L=0

(P +y?+3x+Ty+2p —5) + |
(x+5y+p2+2p—-5)=0

Asit passes through (1, 1), therefore

(T+2p)+| (2p+p?+1)=0

U

)

U

2p+7

(p+1)?
which does not exist forp=—1

P | ==

59. (d)-- 4, vV, W arenon coplanar vectors
\ o [G,v, W]t o
Now,
[34, pv, pw| — [pV, pW, o] - [2W, v, oi] =0
P 3p2[d, v, W] - pq [V, W, U] —-292 [ W, ¥, G]=0

61.

PHYSICS

(b) For downward motion v =—gt

Thevelocity of the rubber ball increasesin downward
direction and we get a straight line between v and t
with anegative slope.

1
Also applying Y- Y, = ut+5at2

1 1
We get Y- h:-Egt2 P y=h- Egt2

The graph betweeny and t isa parabolawithy =h at
t = 0. Astimeincreasesy decreases.

For upward motion.

The ball suffer elastic collision with the horizontal
elastic plate therefore the direction of velocity is
reversed and the magnitude remains the same.
Herev=u—gt where uisthevelocity just after collision.
As tincreases, v decreases. We get a straight line
between v and t with negative slope.

1 -
Also y=ut -Egt

All these characteristics are represented by graph (b).

2 [ o I 2l - = — | — gl_ R2
3p? [u, v, w]- po[© v, W]+29°[u, v, ] 62—l knOW that O Ren2
@p?- pq+29?) [d, vV, w]=0

b 3p2-pq+292=0 \ 989 ¢ R @2
2 12 g r+hi
=] 2p2+p2_pq+q_+i:0
4 4 R 1
\ ==
.2 R+hii3
e @ _ 7 o
2 - = — = —
P 2p2rgh-5, *7 0 =0 \ o oh=R
b p=0q=0p=q/2 63. (a) Theheat flow rateisgiven by
Thisis possible only whenp=0,q=0 dg _ kA(g, - o)
\  Thereisexactly onevalueof (p, g). E:T
60. (c) Letl:(‘jo[cotx] dx (D x dq
P O -Q9=7,—

P KA dt

:Q[cot (p- x)] o - xdg
RN

= (‘i[ cotx] dx ...(2)

Adding two valuesof | ineq" s (1) & (2),
We get

2l = (‘i ([cotx]+][ -cotx]) dx

= do(-l)dx [CIX]+[-X]=-1 if Xl zand [{] +[-X] 64,

=0, ifx| 2
= [«5="-p

=} |:_B
2

where ¢; is the temperature of hot end and ¢ is

temperature at a distance x from hot end.
Theabove equation can be graphically represented by
option (@) .

W
(© %:(VQ'VP)
[ WpQ:q(VQ -Vp)

=(-100x 1.6 x 10719) (-4 -10)
=+2.24x 107167
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65. (@) Themagneticfieldat O dueto currentin DA is 1 MSD
ml.p : . 30
B=—""—-"= (directed vertically upwards)
dpa 6 1. 0.5° =1 mi
= —  0.5°=1minute.
The magnetic field at O dueto currentin BC is 30

71. (d) LetF betheforcebetweenQ and Q. Theforcebetween

1" 10°
=6932R—414R
=2792R

30 Divisionsof vernier scale coincidewith 29 divisions
of main scales

29
Therefore1V.S.D = % MSD

Least count=1MSD —1VSD

=1MSD - 29 MSD
B 30

, = ml.p (directed vertically downwards) g and Q should be attractive for net force on Q to be
4pb 6 zero. Let F ¢he the force betweenQ and q. Theresultant
zero.
Therefore the net magnetic field is Q q
B=B -B, (directed vertically upwards)
“MIp MI-p R
4pab 4pb 6 ¢ AR
| B |
Ml B o_ml
24 &a be 24ab
— — . q { Q
66. (d) Weknowthat F=1(/ "B) F¢
Theforce onAD and BC dueto current |, iszero. This F
is because the directions of current element | d/ and B+E =0
magnetic field B areparalel. J2F = -
67. (b) AtoBisanisobaric process. The work done — -
W =nRT, -T;) = 2R(500- 300)=400R J2 k% = k Q’ b Q_ 22
2 2
68. (a) Work doneby thesystemintheisothermal processDA ¢ W20 q
” 7. (a3 vd mess L
P . (8 ume= — =
W = 2.303nRT log,-2- density 4
Pa
KELZ2py=2 8 10* £ 5 10
1" 10° 2 2 4
=2.303 2R "300l0og,,———= =—414R PR
910 2 10 Alternatively:
Therefore work doneonthegasis+ 414 R. KE= EnRT _2m RT = >m.PM PM =dRT]
69. (a) Thenetwork inthecycle ABCDA s ' 2M 2M d
W =W, g + W +Wepy +Wp o _5mP 5 1”8 10 5 1043
P 2d 2 4
= 400R + 2.303nRT |09|P—B +( 400R) -414R 73 (c) GrowthincurrentinLR, branchwhen switchisclosed
c isgiven by
5 : (Rt
= 2.303" 2R " 500l0g 2 107 4R i :5[1 e RUL b g _ERgrut EgT

R, dt R, L° L
Hence, potential drop acrossL =
&E - Rryt/0 Ryt L L3
T oA 3 L=Ee 2t =100 40010
= 12¢75ty
(TherelationR=R; (1+ a @) isvaidfor small values

of Dt and also (R — Ry) should be much smaller than
Ry- So, statement (1) is wrong but statement (2) is
correct.
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75

76.

7.

78.

79.

8L

©

(b)

@

@

(b)

@

(d)

Itisgiventhat transition from the staten =4 ton =3in
ahydrogen likeatom result in ultraviol et radiation. For
infrared radiation the energy gap should be less. The
only optionis5 ® 4.

Increasing
Energy

S5 5 35 S
I
N Wb O

n=1

Third bright fringe of known light coincides with the
4th bright fringe of the unknown light.

3(590)D _ 41D
d d

3

b | :Z 590 =442.5nm

Given U=3 +4],a=0.4i +0.3],t=10s

V=0 @ 3 4 ®©4 08j) 10 =7

\ [VENT +7 =42 units
| = 400nm, hc =1240eV.nm, K.E/=1.68eV

hc hc
We know that I—-W =K.E'b W=|— -K.E

1240
b W==2 168=31-168= 1426V
400 o

Maximum number of beats= (n +1)—(n =1)=2

u=0 a=2ms Vi o
Electric s M otor
siren cycle

2 2_
V- ut= 2as

2 _ - -
\ v, =2"2"s
\ vm=2«/§
According to Doppler’s effect
V- Vi
g v i
é330- 2\/53
g 30 |
P s=9801m
For A+B ® C + ¢ eispositive. Thisisbecause E,

vV =V

0.94v=v

for Cisgreater than the E|, for Aand B.

Againfor F® D+E + g€ is positive. Thisis
because Ey, for D and Eisgreater than E, for F.

82.

Applying Snell’slaw at Q
sin90° 1

- sin(90°- a) :cosa

1
\ cosa ==
n

[2
\ sina=41-cos’a = fliz = nn-l...(l)
n

Applying Snell’sLaw at P

sin
nzﬁg P sing=n"sina :\/nz— 1;from (1)

or /g=sin 121 0
N
< l >
(c)
i)
Wire (1)
3A Y

<« I3 —>
Wire (2)

As shown in the figure, the wires will have the same
Y oung’ smodulus (same material) and thelength of the
wire of areaof cross-section 3A will be //3(samevolume

aswirel).
For wire 1,
F/A .
T Dx// (1)
For wire 2,
_ F'I3A
i ryy— (D)
Dx/(¢13)

From(i)and(ii),E' £ P

A Dx 3 Dx © " °F
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8. (@) Statementlistrue. 1 1 1
Statement 2 istrue and isthe correct explanation of (1) For a convex lens v u = T
85. (d) Here y=(A+B) =AB A B:ThusitisanAND gate when u= -a. v= +
for which truth tableis
AlBly whenu= -f,v=+3
ofo |0 Then u= -2f,v =2f
0(110
110 o Also v =
1+—
1111 u
86. (a) For an SHM, the acceleration a =- W?X where W? is As |u| increases, v decreases for [u> f . The graph
stant. Theref a. sant. Theti iod between |v|and |u]isshowninthefigure. A straight line
aconstant. theretore X Isaconstant. thetimepeno passing through the origin and making an angle of
) ar . 45°with the x-axis meets the experimental curve at
Tisalso constant. Therefore ~ isaconstant. P (2f, 2f).
87. (c) 89. (b) Weknow that asinglep-njunction diodeconnected to
o an a-c source acts as a half wave rectifier [Forward
\\ \\ biased inonehalf cycleand reverse biased in the other
NURN half cycle].
\\ \\\
Vi eF--—-— D it e
C. M SO Reference
N AN level for P.E.
AN
- 1
The moment of inertia of the rod about O'is §m€ :
The maximum angular speed of therod iswhen therod
is instantaneously vertical. The energy of the rodin
. TS At . ah . Let us,consider a spherical shell of thickness dx and
thlSCOﬂdItlonISE | w* wherel isthemoment of inertia _ _ _ 5
of the rod about O. When the rod is in its extreme ;_a}:i:::sr;T::sggg\?;::;:iZﬁncd shell = 4px°ax.
portion, itsangular velocity iszero momentarily. Inthis 9
case, the energy of the rod is mgh where h is the éQx U XZ
maximum height to which the centre of mass (C.M) = S[Fi;]pp (01
rises
1 lad  $ aQ 3
_ = = —e—m= V\? _ -
\ mgh= 2Ivv2 583M = 4 dx
b h 1202 The charge enclosed in a sphere of radiusr is
- 69 r AN
éy4ut
= 4_(3 (\j(?’dx :ﬂi%u :% rl4
8 () My | Ejrszn mental R™, R 6%,
: \ The electric field at point p inside the sphere at a
| distance r, from the centre of the sphereis
I Straight
: line S_Qru)
| 1 41 U
--4-oXaa BTy
| | p 0 rl
L A _TTm=—=—
a5 | R __1 Q 2
Ul apl o R*



