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PHYSICS

1.

@)

Fret= denamic + Fstatic

At any time t when x length is on the table then :
Fstatic = XAQ

denamic = Vi ()\‘d—dtx) A /29X X kJng = 2gX7\,

Fret = 3X[lgt2J7\,g
2
§ mgztz
2 /[
Att=,/2(/g all the chain will be on table so

Fa
3mg—~— — —

= Frer= 30g 1/2 gt :gkgzt2 =

mg

v

Fnet = 0 + mg (since at this position Fgyn = 0
So the correct graph is represented by option (C

)

After first collision B reaches up to angular
displacement o and after second collision ‘B’ reaches
to it’s initial position.

So, total time taken is

‘[:I+I+I+I:T
4 4 4 4

)

First resonance occurs at fundamental frequency

= V = —
4(1 +e) 3f
(wheree=0.6x2=1.2cm)
l+e= —530_ -0164m
4x512

1=164-12=152cm

4.

3)

Tension in string is maximum when Torque on bob
about ‘O’ is zero.

When bob is at A tension is maximum

T-mg J—:mV .. ()

¢
1 ¢ 1

and =mV?=mg—=—|1-—
2 2 ( ﬁ]

=2mg¢ —mg¢ ... (i)

T =mgv2 +242mg¢ —2mg =mg [3\/5— 2}

SoX=3

4)

Just before the collision, situation is as shown Let the
beads have velocity Vi w.r.t. the ring and the ring has
velocity V..

Then, by momentum

2mvo = (M +2m)V,

V, .
2= (i
By mechanical energy conservation
VvV, >, & Vv,

2
l(2m)V02 ~Lomvilom M
2 2 2 2

where v = velocity of beads w.r.t. ground

B3

so, V= TVO

®)
E =mg
X =Ed

:(@jd
q
_ 1.6x107" x10

1.6x107"
X =107 volt

N

x1x107

@)

In CM frame both the masses execute SHM w

(x)=\/E=\/2—7kSHM
po\m

Initially particles are at extreme

distance = Lo + (L — Lo) cos /2—kt
m

[2]




@ 14. (3)
3 -
= F—(m+M)gsin6
Work done on 2 C charge = |qE.dr=q| Edr a=
ve = JaEr = { (m+M) }
[ rfor(L,1,0)= 2 &t for (3,0,0)=3] So, f=macos 0
= 2 x area of E-r graph fromr= \/2mtor=3 _ | F=(m+M)gsin6 mcos 6
1 (m+ M)
= 2{5(3—&)20}:20(3—@3
15.  (4)
Rate of change of potential is increasing 2 2
— ValX < V2 — Va/X2 5 Z[ﬂ_l)Azé
S X1 > X2 " 4/3 8
6air _ﬂ
(2) Swater 1
ISauolL[d_x+ dx }_MOILﬂnB
a 2n | X 4da-—-Xx i 16. (1)
1.1 1 O
1) 40 60 f
-1 gatinterior = L 111 )
Batend = > B at interior = zB v 60" 2 (2)
1,11 ( 1.1 j
v 60 2140 60
T . T 1 1 1 100
4 > Z+—==
ﬁ% v 60 2 40x60
] 1 1 1
B =212 "an
IdL(—j:ZTsindO v 48 60
2 = v =240 cm
dL = R(2d6)
17. 2
IR.2d0 B =27 do @) 5
2 Clearly, PM = =cm
BIR 2
== 1
2 37°>sint ——————
n,+aE3/2)
(1) § . 1 YT
2mv, _1(GE; 3R A
g8, 2\ m ) 7
4m?v 3n, + 28 e
_ 2 Ny +7 >5 ,
9°E,B, o 5 S
—>1 ;a>=
_ 2m | v, 2
X=VogXt=>Vyg — |[——
EOBO
18. (2)
s | HEB
Velocity of efflux at section (4) is v =/2gh f=30em
Applying Bernoulli’s equation between section (3) 1 1 1 1 1 1 1
@ . v'3%° 30 v 30 36 180
P3+§pV§:P4+EpV‘2‘ v=180cm
= P,+=p(2{2gh —P += p JZgh 5
3 ’ 1osee t=O<W>KI GOCm' §5cm
= P3 =Py —3cgh . - \\r
cm i

[3]




19.

20.

21.

22.

23.

©)
Let the focal length of each piece be
Then

| =

—+

=h| =
- | =

—h

1

|~

11
=— 4 —
f, f
= f1 = fz
For the third arrangement the liquid forms a concave
lens which has a diverging effect. So fs > f; = 1,

—

(4)

E=E,i+E AV=-E,AX-E Ay
for Aand B

16-4=-Ex(-2-2)-E, (2-2)
Ex=3V/m

ForBand C
12-16=-Ex{2-(-2)}-E, (4-2)
Ey=—4V/m

- E=(3i-4j) VIm

(3)
Att=0
V,

| 0
|

R
—AAAA—

R R
L AAAAA—AMAN—
2
VO —

3
Peonsume = ——==—=P,
2R/3 2°°

After a long time
VO
| |
| I

R R

P — VO2 _ PO
consume 2R 2
Since current in B decreases with time so its
brightness decreases
Initially brightness of By is less than B, but later on

B will be brighter.

1)
W +Wye +We =%mBV2 -0

WNA+O+O:%(2)(1)2—O:1

(7)
From diagram

2A BV 20

® 10V

5A 20
Current through ammeter
=(2+5)=7A

24,

25.

26.

9, _x-4 O X+7
qz_ 4 QZ_ 7
x=4_x+7
4 7
X — 28 =4x + 28
3x =56

@+7

X = =
3 'q, 7 3
|q2|=+Epc =q, E><1—1=4 c
11 11 3
(M

At

q,:g{l_z(l_ﬂj_;(l_ﬁ
| 20 5) 2" 5

1{1_1_3}_7;1
10 20| 10¢,

S S

¢:1(M)_g(

2m(1—c0s53°)

s

J

120°

/

z

bl Rl
Y2 (R?+3R?)¥ 16R

B®> =B + B +2B,B, cos120

_ el 3ul

—B=B, = =
' 16R 48R

[4]




27.  (6)

e=|(VxB).]
p
PN
\/
Q
¢=VB(PQ)
=VB 2 RZ-(%)Z = VB4R - V2t

=4x0.254x25-16x%x4

= 6 volt (Vo > Vp)

28.

(6)
Method |

=3.4m
“eB

rsin@=20cm

= i radian
17

r—rcos6=d
2

d;EL;6mm

2

Method 11

The maximum magnetic force is perpendicular to the

velocity and has a magnitude

F=evB

CHEM

This force produces an acceleration, a, perpendicular
to the line from the electron gun to the screen. The
force remains in this direction since d is assumed to
be small.

F

evB

Thus,a= —==""andd= —at2
m m 2
Where t = D is the time it takes for the electrons to
A%
reach the screen.
2
Hence, d = lﬁ E ord= eBD
2 m\v 2mv

Substituting the numerical values:
1.6x107™"° x5x107° x (0.2)?

d= 2x9.1x10*" x3x10’
5 d=58x%x10°m
i.e,d=6m

29. (2
The minima will be heard at P when a crest from S;
and a trough from S; reach there at the same time.
This will happen if Ly — Lo is A2 or A + (A/2) or 2 +
(A/2) and so on. Hence, the increase in L1 between
consecutive minima is A1 and from the data we see
that A = 0.40 m. Then from A = v/f = f = 340/0.40 =
850 Hz.

30. (5)

P | Power

20V 4mr?

Put the values to get the answer

ISTRY

33. (2
Let mass be w:

(KE)y, =

(KE

B =22
E_ (KE)N2
1 (KE)a,

510 Tn,
77T,

1

34. (3)
—W,e, =—NRT =5x2x373cal =—3.73 Kcal
AE=q+w q=5x9.72=48.6

AE = 48.6 +(~3.73) = 44.87 Kcal / mole

3. (3)
E=n.h.E
A
-9
:E.K 2020><600><10 X101
he 2103 «3x108
6x10% 6x10% 4
Na ° 6x102 * A
32. (4
_mee* Ry 1
8e2h’c Ry (2j4
3
2 4
me'(ej 2\ 16Ry
Ry 2,3 Ry=Rux| 5| =
880hC 81

[5]




35.

36.

37.

38.

39.

1)
pr(CN*) = 47 ! pKa + pr = pKW

pK, =14-4.7=9.3
For acid buffer pH =pK_, + |og§_-2
pH=pK, =9.3 '
1)

+5 +7
X03 ——>X0; AG°

+5 +3
X03 ——X0; AG°

= —2F(-0.36) =0.72F

— 2F(-0.342) = 0.684F
2X03 =——2X0; +X0; AG° =1.404F

AG® =-2.303RT logK
1.404F =—2.303RT logk

(4)

a= 2(I‘+ + I’_) = Vunit cell =8(I’+ + I’_)3

Number of Na* =4 V., =4><%1n(r+)3
Number of CI~ =6X§ +5x %:?

. :%xéln(l’ )3
Total volume occupied _14 n(r ) + 16 n(r,)?

_ §n(r_)3 + %n(rj’

13 , 3 16 , .
r )2 +=n(r
By + ar)
8(r, +r7)°

CI” Na' Ca

Packing fraction =

(4)
I.E for H-atom =E_, —E; = EOZ2 =xkJ
11
Thus; E3 —Ep =Eq.2%| = -=
3-E2=Ep (4 9}

2
_EoZ"x5_5X,
36 36

@)

%HQ ~CH,-Cl CI- %H —CH,
H,Cl H, - Cl H,Cl
CH,
CHj
Hj

40

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

@)

Sn1 process.

3
H
®
e o
(e, (Cf e
H shift O: —H+ O[

(4)
037 112
M 22400

Ringexp.

\CH CH2 OH HpSO4 (conc))

HyC”

H,C H,C
3 3
e CH, — /20 e+ HeHO

H3C/ H3C/ g ©

)

O=<:>—CHOM> O=<:>—1

COOH

@)

Theoretical

3)
Cg +02(3)——>C0,(g) AS=0

)
Co(NH.): NO,1SO cation exchanges sH-SO
375 3 4 29Uy
Number of equivalent of H,SO, = No. of
equivalent of NaOH
0.001x2=20x0.1x10">

@)

(4)
Pb*? + 2HCI——>PbCl,—22»Pbs
Consider lInd group in qualitative analysis.

3)
Fact.
1)

Protective power oc Gold number

Gold number

of A is least, therefore, it has the highest
protective power.

[6]




51. (3) 55. (3)
Ph—N$Cl——Ph—Cl+ N,(g) E
V, o a, HO™
V; a X
K = 2.303 log V., o 5
t (V.o = V1)
_ HO - H
From graph slope = HO" o6 .
K (2-8) 1 N
- =— = K==x2.303 H
2.303 (30-0) 5
. 3 0
For 75% reaction; x =ayx— H
4 A
t=3mins decarboxylation
H
52. (0)
At constant temp. change in internal energy is 56. (5)
zero Intramolecular aldol of condensation
/CH3
53. (5)
Initial mole =5x1=5
Final mole 0.5x5=2.5
Moles adsorbed 5-2.5=2.5
Mole adsorbed per gram of charcoal = 25 _ 5 57. (4)
0.5 Fact.
4. 58.  (6)
Hj Oxidation number of cobalt is +3.
59. (5)
HC el [a. _
NazFe3 F62 [S 8 022](OH)2 3+2=5
NH,OH -H 60. (2)
excess Complex | - 3d® Hence ratio of CFSE=2
Complex 11 — 3d°®
syn&/ o Hbanti
MATHE
61. (3)
[ = 0+0- 3‘ _3
NN
Again %z sin30° =%
R=2r 63. (4)
9 PAP'=B
S R+r=3r=— P is non-singular
J2
now PAP1=AIfP =1
. We can say ARA. = Reflexive
oz @) F?A;)-llFTABP-l P=P'BP
h T .. -
E:tan§=«/§:>h=2\/§ — A=PlBP
Now PAP*

— PP'BPP'=B

[7]




64.

65.

.. ARB = BRA

". R is symmetric
ARB=PAP'=B ..(I)
BRC=PBP!'=C ..(II)

= P(PAPHP1=C

= (PPAP)'=C

= ARC.

". Riis transitive.

". R'is an equivalence Relation.

(4)

XZ y2 B

4 2

e= 1+§=ﬁ
Va2

F(6,0)

N
71 X

Equation of tangent at P is x —

. It cuts x axis at Q(1, 0), latus rectum at F, x = /6

cuts the tangent at.

ey _,
2
_2(V6-1)
TR
1 J6-1
f == — ~F -
Area of AQFR 2(\/5 1)( G )
_7-26
G
©))
u@_5—§,¢3 90 = 2x— 3
X—2 _
y:E y=2x-3
_3y-2_ .
=x= =S t()
_y+3_
SX—T—Q )

0+t = 2
3x—2+x+3_§

x—1 2 2
=x-5x+6=0=>x=2,3
.. Sum of possible values of x is 5.

=

@:1
2

66.

67.

68.

69.

. 1 2na?
Variance = — 2 _ Y2 = =a?
2n Z X

If b added to all of value, thenmean=0+b=b=5
(S.D.)*=a’=(2 0)?
a’+b? =400 + 25 = 425

3

lal=[b

|axb |=lallb|=al
= |b|=1=a

Let c=d+b+axh -

ab=0

lcl? =|a+6|2 +|a><5|2 +2(a+b)-(axb)
—la +I6[" +Ia”
= 2lal +I6l° =3

. ©=4/3.

Again ¢-a=|al’ +(axb)a-

=1+0=1
.. angle between
c.d

i a|‘%
6=cosl(ﬁ)

4
15 sin*a+10cos* =6, € R
= 15tan* o+ 10 =6 sec* o
= 6(1 + tan? o)?

= 6(1 + 2 tan® o + tan* o)
=9tan*a—12tan’a+4=0
= (Btan?a-2)2=0

¢ and &

cos 0 =

2 2
= tan? a—3:>sm2 a_g cos? o=

3
5
3
.. 27sec® a+8cosb o = 27( j (g)

125 + 125 = 250

(4)

PlQ[ P=Q [Q[P=0Q[-P
A-Q

(P=0Q)
A~Q)=>~P

M| m| | -
T | T+
—| | n| H
| M| | ™
—H| M| ™

—A| || T
—| -] H

[8]




70.

71.

72.

()
%:(erl)[(yH)exz/2 —x} ...... @)

1 ay X 2/2
=2 —e
= Y+ dx | (y+0)

Let L—'[ = L dy_dt
y+1 (y+1? dx dx
dt 2/

) = ——xt=—e
():>dx X

Solution
2

LE. = e ]**_ g2

e—x2/2
=—X+C

y+1
y2)=0=e?=c-2=>c=2+¢"

=24+e2-x

y+1
3/2

X=1l=oy+1=

y +e?
(M
ﬂ: e3 e e3/2 _ 32

dx (1+e?)? 1+e?2  (1+e?)?

4)

Si=n[a+(2n-21)d] ..()

S; =2n[a + (4n—1)d] ...(i1)

S;—S1=2n[a + (4n—-1)d] —n[a + (2n - 1)d]
=n[a + (6n — 1)d] = 1000

.. Sen = 3n[a + (6n — 1)d] = 3000

(4)

LHLatx=0

- 2sin {(T’)x}cos(?jxx[a;s)x "
S P
:%4_3=b = a-2b+3=0 ..()

RHLatx=0

i XD X

x—0 bx®/2
bx3

.-
<20 b2 [ Jxr b0 +x

lim——L  _p

x=0 J1+bx? +1

:>b=1
2
=a=2b-3=-2

a+b:_2+1 :_E
2 2

=Db

73.

74.

75.

@)
2

Equation of tangent to %+ y2=1at
(33 cos6,sin6)
= X _cos0+Ysing=1 ee(o,f)
33 1 2
.. Sum of intercepts on coordinate axes
z=3«/§ sec 0 + cosec 6
dz

% = 3x/§secetan 0 — cosec O cot 0

for z min; %:0 :>3«/§ sec 0 tan O = cosec O cot 0

1 1
—tan®6= — —tanO6= —
33 J3
. 9=£
. 5
9<E,£>O and (9<E :$<0
6 do 6 do

. . i
s ZIin minimum for 6 = E

1)
System of equation has not trivial solutions
4 A 2

LA=12 -1 1]=0
p 2 3
Ri—R»

0 A+2 0
=12 -1 1|=0
n 2 3
=> A+2)[u-6]=0

Lu=6andi eR

)

1

ééf(t)él vt e [0, 1]

0 f(t) S% vt e (1, 3]

9(3) = j: F(t)dt+ f £(t) dt ()
1 1

Now §SJ-0 f(t)dt<1 Q)

and 03— 1) < f f(t)s%(B—l)

1
~0< j f(t) dt <1 -(3)
0
= 2+
1 3
jés.[o ft)dt<2

=0@3) € [1/3, 2]

[




76.

17,

78.

1)
|BC|=8,|CAl=7,|AB|=10
A=8b=7,¢=10

A

B

05 A = 49+100—-64 :E
2(7) (10) 28
Projection of AB along AC = AB cos A
17 85

=10x—=—
28 14

©)
w=1—+/3i,z is such that | ze |=1
o] = 2 = fdleol=1
1
=zl==
2

.. Area of triangle

= Lo/ =
2

w

3
4y =x(4—-x) (x—2)>0
X [2, 4]

y= i%x (4-x)(x-2)
A = %I:XJ 4-x) (x—2) dx

1 4
=§j X+/6X — X2 —8 dx

2

= %J':(x—s+3) 1— (x—3)dx
= %.[:(x—3) 1= (x=3)? dx

3 4
+—_[ - (x—3)2 dx
2J2

/AN
14

put x—3 =sin 6
= dx = cos 6 do

1 /2 . 3 n/2
A =—_[ sin®cos?0do +—I cos?0do
2 J-ni2 2 2

-/

n/2
:gj (14 c0s 20) d6
0

A = 0+E (9+
2

sin 2e)§ _ 3n
0 4

79.

80.

81.

82.

.. Required total area = 2A = 3775

@)

p = probability of getting success in a single trial
g = probability of getting failure in a single trial
ptg=1

given, °Cy p* g* = 0.4096 0]

and °C,p?q® =0.2048 ...(ii)
°Copg* _0.409 _,,
5C,p%g® 0.2048

q 1 4

=4 = == =
~ P=5 975

1 16 32

=3)=5cp° P = 10x—x—= —
PO=3) =56 a7 = 0% 5525 = 625
(4)

Let centre of variable circle is at C(h, k) and radius = r
CCi1=3-r

CCy=1+r

CC; + CC; = 4 constant.

.. Locus of C is an ellipse.

J(h=2)? +Kk? =4—Jh? + k2

or, point (2, + g) satisfying the expression

(19)

10 10 10
D (@2 +3k)"C, =4) 10C, +3) k¥C,
k=0 k=0 k=0
n = 10 (assumption)

- 10 N 109
=42 +3ka? o
k=0

=420 +30 x 2°

=294 +15) =19 x 20 = x 310 + g x 210
Comparing a.=0 B=19
Lo+pB=19

2 -1
P=

5 -3
Its characteristic equation
2-» -1

5 3-1
L PP=1-P ..(1)
PP=P-P’=P—-(1-P)=2P—1I
P*=2P?—-P=2(1-P)-P=2I-3P.
P°=2P-3P*=2P -3(1-P)=5P -3l
P°=5P?_3P=5(-P)-3P=51-8P

}:o =22 +1-1=0

[10]




83.

84.

85.

86.

.>N=6

3
fx+y)=f(x).f()
= fXx) =21
£7(x) = AX [Nk
and f7(0) = /nk=3and A = ¢€>.
S F(X) = e,

3X _
Iim(e 1}3:3
x—0 3x

@)
Plane2x-y+z-b=0 ..(1)
P(1, 3, a)

Q(-3,5,2)
PQ is collinear with 2i — j +k
2 -1 1

Mid point of P and Q is M(-1, 4, 3) lies on

) =>-2-4+3-b=0
=b=-3

(38)

Equation of plane is

ax—1)+b(y+6)+c(z+5)0

S 4a-3b+7c=0 (1)
and 3a+4b+2c=0 ..(2)
a b c
- — =—=—
=34 13 25

. plane —=34(x — 1) + 13(y + 6) + 25(z + 5)

=0
Now (1, -1, o) lies on it
.. 65+25(a+5)=0
250 = -5(25 + 13)

50 = -38
|5a| = 38
(8)

P(x)=a(x—1) (x+1)=a(x*-1)

s PX) = a(xg—xj+b

P-3)=0
=0=a(-9+3)+b
= b=6a

j_ll P(x) dx=18

N J._ll[a(x—;—x}rb}dx:w

=2bh=18 = bh=9
s.a=3/2

P(x)=l x3 3 X+9
2 2

.. Sum of all coefficients

87.

88.

89.

+9=8

N[
N w

(210)

X+1 3 x—1 0
{XZ/s_XlB_’_l &&_1)}
13 (&H)TO

:{(x +1)—T

- [X1/3 11— X—1/2]10

0-r r 20-5r
general term = 1°C x 3 xx 2=1C x 6

20-5r

For independent of =0=>r=4

. Coefficient = 1°C, =210

(160)
10
Zr!(r3 +6r2+2r+5)

{r+D) (r+2)(r+3)=r®+6r2 +11r+6}

10

= > r[(r+D) (r+2) (r+3)-9r 1]

r=1

10
= Z(r+3)!—9r!(r+l—l)r!
r=1

10
= D (r+3)1-9(r+1!+9r!-r!
r=1

10 10
= Z[(r+3)!—r!]—92[(r+l)!—r!]
r=1 r=1

= (11 + 12! + 131 - 11 - 21 - 31) —9(11! -11)
=131+121+131-91-91'11! + 9!

=13+ 12! + 11! - 9(11))

=131 +4(11) =111 (12 x 13 + 4)

= 160(11!)

©)

P(x) = f (x%) + xg(x®) ..(1)

X2+ x+1=(x—w) (x—w?) is a factor of (1)
S Pw)=f(1)+wg(1)=0 (2)
P(W2) = f (1) + wig(1) = 0 (3

2 xw-3=

f(w—f(1)=0andf (1) W—1)=0
—f(1)=0

Again (2) + (3)
and 2f (1) —g(1) =0 = g(1)=2f (1)
~P@AQ)=f(1)+9g(1)=3f(1)=3%x0=0

[11]




90.

(4)

xdy — ydx =/x2 —y2 x>1.

(30
= IM:Id—: = sin—l(ij

\/1_(7)2 X

=Ilnx+c
sin(0)=0+c=c¢c=0
y =xsin ({nx)
X=1| y:o
X=eTt y:O

A

<> =0
x/|:1 | x=¢

eTE
Required area A = I xsin (£nx) dx.
1

LetInx=t= ldx:dt,
X

Xx|1]e™
t|10| m

A =J‘ne2‘sintdt={

0 5
2n 2n
Sl L =0e? +
5 5
2
a=—, :0
P

10(c+B) =10(§+0j=4

e?(2sint—cost) T
0

[12]
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