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PHYSICS

1.

@)
Work done by the gas = Area of AABC

1
=5 x (AB)(BC)

-1, 880-200), (200 -120)x1000
210
 (250)(80) x1000

2x10°
Work done by the cycle is taken to be negative if the
cycle is anticlockwise.  ..W=-101]

=101J

4
'(I'rze electric field at a distance r from the line charge
of linear density A is given by

A

- 2me,l
Hence, the field at the negative charge,

_ (4.0x10)(2x9x10%)
== 0.02
The force on the negative charge,
Fi=(3.6 x 10%) (2.0 x 10°®)
= 7.2 N towards the line charge

Similarly, the field at the positive charge, i.e., at r =
0.022 m s

E,=33x10°NC*

The force on the positive charge,
F, = (3.3 % 10°%) x (2.0 x 10°®)

= 6.6 N away from the line charge.
Hence, the net force on the dipole
=72N-6.6N

= 0.6 N towards the line charge

=36x10°NC*

(©)
Displacement = area of bigger triangle — area of
smaller triangle + area of rectangle

=[%(3x2)—%(1x2)+(1x2)}=4m

2
(Su)ppose the current is | in the indicated direction.
Applying Kirchoff ’s loop law,
g—lIn+e,—In+g—-Ip+..+¢, —1Ir, =0
g +e,+e+...+¢,
L4060 +0G+.r

or, | =

g te,tetate, 1
ke, +e,+&+..€,) K
The potential difference between the terminals of the

i" battery is g — I, =¢, —(%j(ksi) =0

(2)

Given : v=ax®?

where,a=5m ¢!

. dv dv dx dv
Acceleration= —=—.—=V

dv( O
dt dx dt dx\ "~ dt

As V2 = a%x®
Differentiating both sides with respect to x, we get

dv . 3
2v— =3a’x%or, Acceleration = =a?x?
dx 2

. 3
Force, F = Mass x Acceleration = Emazx2

2
Work done, W = IFdx = jgmazxzdx

0

3 2
W= 3maz| X | 23x05x52x8 =503
2 3] 2 3

(4)
Here, mAzm,mgzm Ha ’—‘
2 Ug \\ A
pa = 0.2, ua=0.1 \\ B —> F

Let both the blocks are — Zzzzzzzzzzzzzzzzzzzzz
moving with common acceleration a. Then,

=TI 1 9=02g

A
and F — pg (Mg + ma)g = (Mg + ma)a
F=(mg+maa+ us(ms + ma)g

i m m
= [m +E)(0.2g) + (0.1)(m +Ej g

a

(3 3

= [E m](O.Zg) + (E m](o.lg)

0.9
2

mg =0.45mg

)
Given: r = 0.1 m, N =10, By = 0314 x 10* T
Magnetic field at the centre of current carrying
circular coil
BZHO_NI

2r
Since at neutral point, the magnetic field due to
circular coil is completely cancelled by the horizontal
component of earth’s magnetic field. Therefore,

_ Ho NI
B =Bnor 02r =B,

.| _2rB, _2x0.1x0314x10"

= =05A
N (4nx107)x10

3)

Here, | =50 cm =50 x 102 m
m=50g=50x10°%kg; I=5.0A

Tension in the wires is zero if the force on the rod due
to magnetic field is equal and opposite to the weight
of the rod.

ie, mg=Bll :B:%
Substituting the given values, we get
-3
22010710 51
5x50x10

[2]




10.

11.

)
An axis passing through x = 2R, y =0 is in @ direction
as shown in figure. Moment of inertia about this axis
will be

1 ., > 9 .
|1=§mR +m(2R) :EmR .. ()
AXis passing through y = d, z = 0 is shown by dotted
line in figure. Moment of inertia about this axis will
be
yjl

y=d,z=0

N L
NI

IzzimR%md2 .. (ii)

By equations (i) and (ii), we get

9 17

1mR2+md2 ==mR? or d=—R
4 2 2

@

Here, total length | = 40 cm =40 x 102 m,
Resistivity = 1.7 x 102 Q m

The area A of the loop

_ (40cmj[40cmj _0.01m2
4 4

If the magnetic field at an instant is B, the flux through
the frame at that instant will be ¢ = BA. As the area
remains constant, the magnitude of the emf induced
will be

_do_,d8
dt dt
=(0.01m? (0.02TsH=2x10*V
Resistance of the loop,
_ (L.7x107°Qm)(40x107*m)
- 3.14x1x10°m?
=2.16x10°Q
Hence, the current induced in the loop will be
_2x10*V
~2.16x10°Q

=9.3x10°A~0.1A

()
Given,t=axL+bxl/w
R (1 [T7]
BT e
[ D] g
[ITo] [I/o]

=[]

[b] =

=[T*T1=[T"]
wfaxb]= [TT°]=[M°LT]

12.

13.

14.

1)

The electric field at the surface of the sphere is Aa and
being radial it is along the outward normal. The flux
of the electric field is, therefore,

®= gS EdS cos0° = Aa(4ma?)
From Gauss’s law, the charge contained in the sphere
is
Qmside = SO(D = 47'580 Aa3
1

9><109
=8.89x 101 C

x 100 V m2 x (0.20)°

®)

Let T be the time interval between the drops

(1, 2, 3) falling from the tap as shown in the figure.
t=0 t=T t=2T

vy=0¢1 =012 vy=0 BT
Pl
2 ¥
l 5m
1 l
I .
Since distance covered by the first drop in time 2T is
5m,

5=%g(2T)2=2gT2 . (D)

Further, distance covered by the second drop in time
T (fromt=Ttot=2T),

1 .
y:§gT2 ... (1)

From egns. (i) and (ii), y =1.25m
Distance of the second drop from the ground
=5-y=5-125=3.75m

®)
The 30 cm length of the scale reads upto 60 kg
". Maximum force, F = 60 kg wt = 60 x 9.8 N

=588 N
and maximum extension, X =30—-0=30cm
=30%x102m
Spring constant of the spring balance is
k=F = %N 1960 nim
X 30x10™m

Let a body of mass m is suspended from this balance.
Then, time period of oscillation,

m 41*m
T=2n]— orT?=
™k K

T2k (0.8 x (L960)
L =318k
4 4x(3.14) J

Weight of the body = mg = (31.8 kg) (9.8 m/s?)
=311.64 N

[3]




15.

16.

17.

4)

Rec (right hand side) = %Q
8+8

=4Q@s2Q+40+20=80Q)

Rap (right hand side) is again 4 Q.

Equivalent resistance of the circuit,

R=3Q+4Q0+20=9Q

Current drawn from battery, | = % g
At A, | isequally divided (1/2) between 8 Q) resistance
and the remaining circuit of 8 Q. At B, (1/2) is equally
divided (1/4) between the 8 Q resistor and the
remaining circuit of resistance 8 Q.

Thus, current through 4 Q resistor is 1/4, i.e., 0.25 A.

=1A

1)

Here, m=1kg,vi=2ms*, k=0.5]
Initial kinetic energy,

K, Z%mvi2 =%>< (Lkg)@ms™)? =23

Work done by retarding force
2.01

W=[Fdx= | —de=—k[lnx](2)'(1’1
0.1 X .

=—klIn (20—011) =-0.5In(20.1) =-15J

According to work-energy theorem
W = Ki - K;
or Ki=W+K;j=-15J+2J=051

(4)

Let us and ux be the coefficient of static and kinetic

friction between the box and the plank respectively.
N

When the angle of inclination 6 reaches 30°, the block
just slides,

o __ 1 —_
. ng=tan®=tan30 N 0.6
If a is the acceleration produced in the block, then
ma = mg sin 6 — fi
=mg sin 6 — N
(where fi is force of kinetic friction as fi =pN)
a =g(sin 6 — wcos 0) (as N =mg cos 0)
Asg=10ms?and 0 = 30°
oo a=(10 ms?)(sin 30° — pxk cos 30°)  ...(I)
If s is the distance travelled by the block in time t,
then
s :}atz(asu =0) ora=2
2 t2
Buts=4.0mandt=4.0s (given)
240m) 1
a= ==ms

© (40s)% 2

18.

19.

20.

21.
22.

Substituting this value of a in equation (i), we get

1 5 (1 ﬁ)
—ms - =010ms —— W —
5 ( ) > Mk
1 1 9
— =1-43 or ¥y3u, =1-—=-=0.9
10 \/_Mk \/_Mk 10 10
0.9

(4)
The time period T of oscillation of a magnet is given
by

T=2n L
\IMB

As | and M remain the same,

Toci or L_|B

JB T, \B
According to given problem,
Bi=24uT,B,=24 uT-18 uT =6 uT, T1 =25
24uT

4s

©) c
We know, Ic = mr?/2
Using parallel axes theorem,

lc=lem + mx? E

oo lem = e — mx = mr?/2 — mx?

(4)

If 1, is the current through R; and I. is the current

through L and Rz, then |1 = Riand
1

I, = |o(1 — e*t”),
-3

Where ‘C=L=M=0.ZS

R, 2
and |y :i:E:GA

R, 2
Thus, 12 = 6(1 —e¥0?)
Potential drop across L, i.e.,
e—Ral,=12V-2x6(1L-e"?)V
=(12e )V

(®)
)

Case | : The bus acts as the source
Uus=5ms*u=335ms? v=165Hz
U= uxv _335x165_%
“u-u, 335-5 2
Case II: For reflected sound from the wall, bus acts as
listeneru. =5ms*
o = (U+u )v'  (335+5)x335
~u 33Bx2
. Number of beats heard per second = V" —v
=170-168=2

=170 Hz

[4]




23.

24.

25.

26.

(4)

Maximum Kinetic energy
:lmvrf1aX =9eV
2

Energy of photon emitted during transition of electron
in an atom is

ng_azEﬁ_&E@J

2 2
i nf

S0, B0 14136
¥ I

or hv =12.09 eV
By Einstein’s photoelectric equation

:%mvﬁmhu -W,
1 2
or Wo =hv — Emvmax =12.09-9

h
or k_Cz 3.09 6V =3.09 x 1.6 x 1072 J

0

hc
3.09x1.6x107%°
oro=4x107"m=4000 A

or Ao =

(198)

As=E= lmvz,v: fz—EzZSOO ms*
2 m

Time taken to cover a distance of 5 m i.e.,
_5m
2500ms™

As —d—N:XN,
dt

N, 0693
N T,

_0.693(2 x107%s)
700s

dt =2x107%s,

(2x1073%s)

=198x10°°

®3)

(8)
The given arrangement can be redrawn as
.. Potential difference across 4.5 uF capacitor

———

4.5 uF 9 uF

uF

=—Fx12V=8V
(QuF +4.5uF)

27.

28.

(75)

C2'-C 1 C]

Xy —
g

oM
Xq d

Shore aP Pid 3.4 "
As shown in figure, let C1, C2 and C be the centres of
mass of the boy, boat and the system (boy and boat)
respectively. Let x; and x. be the distances of C; and
C. from the shore. Then the centre of mass will be at
a distance,
_ 30x%, +90x,

30+90
As the boy moves from the stern to the bow, the boat
moves backward through a distance d so that position
of the centre of mass of the system remains
unchanged.

_30[%, —(3—d)]+90(x, +d)

M 30+90
AS Xom = Xom
30(x, —3+d)+90(x, +d) 30x, +90x,
120 120

or-90+30d+90d=0
ord=0.75m

XcMm

(6)
Pressure for soap bubble A

PA:P0+£

Fa
Pa= 8NM2 4+ 4%0.04Nm™
2x107°m
Pa=16 Nm*
Pe= 8NM~? 4+ 4%0.04Nm™
4%x107%m
Pg =12 Nm™

4 4
VA =§7tl’,f and VB zgan?’

ﬁcﬁzgf 0
v, ri \1

Using ideal gas equation

PV = nRT

For bubble A, PaVa = naRT

For soap bubble B, PsVs = ngRT
From equation (i), (ii) and (iii)

M _RfVe
nA PA VA

3
16 \1 n,

... (ii)
... (iii)

[5]




29.

CHEM

31.

32.

33.

34.

(45)

Power of the drill,

P=0.2hp=(0.2) (750 W) =150 W
Work done (W) by the drill in 20 second
=P x 20 s (as P = work/time)

or W= (150 W) (20s) =3000J ...(i)
Mass of iron, m =100 g = 0.1 kg
Specific heat of iron, ¢ =450 J kg™* °C*
If AT is the rise in temperature of iron,
Q=mcAT

= 0.1 x 450 x AT

= (45 AT)J

From equations (i) and (ii),
or 45 AT = 3000

or aT =300
45

.. (i)

)

When the temperature is increased energy in form
of heat is supplied which increases the Kinetic
energy of the reacting molecules. This will increase
the number collisions and ultimately the rate of
reaction will be enhanced.

)

In lanthanides, there is poorer shielding of 5d
electrons by 4f electrons resulting in greater
attraction of the nucleus over 5d electrons and
contraction for the atomic radii.

)

OC,Hs

CoHsOH (), CHCH, + Mgga

(CH3), CHCH,MgBr

3)
Using the relation Kp:KC.(RT)An, we get

T

K
Thus K_p will be highest for the reaction having
C

highest value of An. The An values for various
reactions are:

1 1
(1) An_l—[1+§)_—§
() An=2-(1+1)=0
(3) An=(1+1)-1=1

4) M=2+4)—-(7+2)=-3
Thus, maximum value of An=1

30.

36.

(15)
1mvrf1ax =gV, =E—W0
2 A
hc
or W, =7—ev0
E—eVlzm—eV2
}“1 )\’2
hef 1 1
orVy= —| ——— |+V,
i e [7\’2 }\‘l] '
orV,=
-34 8
6.6x10 ,19X3X]:_9 |: 1 _ 1 }+0.54
1.6x10 %10 427.2 640.2
or V, = 12.375 x 10? x 64024272 +0.54
427.2x640.2
or V, = 12.375 x 10? x AJFO.M
427.2 x640.2

orV,=15V

ISTRY

35.

(4)
According to Fajan’s rule: Covalent character
1

oY

sizerof cation
Among the given species order of size of cations
N3t < 0?" < Pb?" < Ba?*

Order of size of anion 02_ >Cl.
Hence the order of covalent character is
NCls > CIQO > PbC12 > BaC12

. BaCly is most ionic in nature.

oc Sizeof anion

3)

Element %
C 49.3
H 6.84

0] 43.86
Relative no. of atoms
49.3/12=4.1
1.5x2=3
6.84/1=6.84

43.86/16=2.74

Simplest ratio of atoms
4.1/2.74=1.5
6.84/2.74=2.5=2.5x2=5

2.74/2.74=1 1x2=2
. Empirical formula= C3H50,

Empirical formula mass
=(B8x12)+(5x1)+(2x16)=36+5+32=73
Molecular = 2 x Vapour density=2x73 =146
B molecular mass
~ empirical formula mass
=146 /73 =2 =(C3H50,)x2 = CgH; 04

[6]




37.

38.

39.

40

41.

42.

43.

44,

3
CH3COOH + CaCO3 — (CH3COO),Ca—13t
CH

O _ Ip+NaOH
CH33>C _Ip+NaOH_, oy,

)

AG = AH - TAS
At equilibrium, AG =0
—0=(170x10%J)—T(170JK 1)

= T =1000K

For spontaneity, AG is —V€, which is possible
only if T>1000 K

)
According to gas law PV =nRT, n = PV
RT

PV

nA RTI nA P1V1 T2

ng PVo'ng T P2V2
RT,

np _ 2P x 2V l np _ 2

nB 2T PV nB 1

)

Due to inert pair effect oxidation state decrease by
2 while going down the group in p-block.

()
Carbon atom is connected with four different
groups in chiral structure.

3)
sr0

(4)
Here, A;B3 can also be written as A4Bg
Since, hcp has six atoms, so ‘B’ forms hcp lattice
and ‘A’ is present in void.
Total tetrahedral voids=12
Fraction of tetrahedral voids occupied by
_4_1
12 3

is harmfull radiological pollutant.

(3) ‘iH:g iHS
HSi@qqgt contains only tow types
I3-I atoms hence it will give only two mono
chlorlnated compounds viz.

(fHS iHs Hj EHs
CH- H—CH3 andCH3— -C —CH3

1
2-Chloro-2,3-dimethyl butane

CICH, —
1-Chloro-2,3-dimethyl butane

45,

46.

47.

48.

49.

+3

o_
C, 07

|

®)
Let solubility of PbCl, =s

Moles PbCl, =——=Pb?"+2CI"

s s 2s
=[Pb?*][CI]? . 1.7x107°
or1.7x107° = 4s3

-5
=§/$ ~—1.62x1072

(4)

d* in high spin octahedral complex
eg T _

thgy T 2 1

CFSE = (-0.4x +0.6y)Aq

Where, x —electrons in to, orbital

= (s)(2s)?

y —electrons in e, orbital
CFSE=[0.6x1]+[-0.4x 3] =-0.6 Ay

4)
+
NH, N =NCI-

NaN02 HC1 __CuCN |

Aniline  (diazotisation)

Benzene diazonium

H,NH,
_ LiAlH, |

vyanobenzene Benzylarrune

)

Nylon is a polyamide polymer

)

Reaction involved.

+4
2C0, +2e~

Oxidation number of C-atom increased /‘\

50.

". The number of electrons involved in producing
one mole of CO, is 1.

_h_6.625x107%*

r " 03321070 =2.01x102%kg msec”}
. X

[7]



51. (300)
AH =Heat of formation at constant pressure
AE =Heat of formation at constant volume

T=27°C=27+273=300K.
R = 2 cal/degree/mole.

Cls)+ 5 Oslg)——>COlg

1 1
An=np—nr=1—§=§
AH = AE+AngRT or AH-AE = AngRT

:éx2x300=300Cm

.. Heat of formation of CO at constant pressure

and at constant volume at 27°C will differ from
one another by 300 cal.

52.  (5)

53. (32)
0,% =20%
Metal%=80%
100 g of metal oxide containing 80g metal and 20g
oxygen.
. Eqg. wt. of metal=mass of metal x8 / mass of

80x8
oxygen= ——— =32,
Y9 20 g

54. (4)
The total number of isomers for the complex
compound

[Cull(NH;),[PtCl,] is four.

These four isomers are

[Cu(NHg)3 Cl][Pt(NH;)Cl3], [Cu(NH3)Cl3 ] [Pt(NH;z)3 Cl],
[CuCly][Pt(NHz)4] and [Cu(NHz)4][PtCl4].
The isomer [Cu(NH3),Cl, |[Pt(NH3),Cl,] does

not exist due to both parts being neutral.

55. (3)
10 volume solution of HyO, means that 1L of this
HyO4 solution will give 10 L of oxygen at STP.

2H05()—— Os(g) +Hx0())
2x34g 22.4L at STP
=68g

56.

57.

58.

59.

60.

Thus, 22.4 L of Oy is produced from 68g HyOo
at STP.

10L of O, at STP is produced from
=29.9g H,O, =30g

Therefore, strength of Hy,O, in 10 volume of
H202 = 30g / L=3% H202
solution.

68x10
204 ©

solution,

(100)

1L contain——>10>mole Ca?*

thus; moles of CaCO3 = 103 moles
mass of CaCO3 =0.1gm

0.1

f CaCO» = 10° =100
ppm O a! 3 1000 X ppm

(87.179)
OH
2C6H5CHO + CHzCOCH; — 21—

?éH—CHiCH— H

Molecular mass =17x10+14+16 =234

%c =222000 _ g7 1799,
234
(62.02)
2NaCl——2Na +Cl, AH=2x411
Hy,SO4 ——Hy + S+ S0, AH =811

2Na +S+S09 ——>Nay,SO, AH=-1382

H2 + C12 — > 2HC1 AH =2 x (—92)

2NaCl(s) + HpSO4(s)—>NaySOy4 (s) + 2HCI(s
AH =67
AH = AU + 2x8.3x300
1000
AU =67 -4.98 =62.02
®)

Only the bicarbonates of Na, K, Rb, Cs and
Ammonium exist in solid state.

(4)
HPO, 255 H,p,0,80C, HPO[Y]
- strongly
600°C heated
v
P4OIO

@)

[8]



MATHEMATICS

61.

62.

63.

64.

()

(|cos x|3 +|cos(n - x)|3)dx

ot—la

cos x| dx

U

-3

0

g 3
.[cosx dx
0

2( ) (By wallis formula)

4)

J.X 2sin(x% - 1)( os(x’ 1);dx

(
Zsm(x2 -1) 1+cos( -1)

><
H

),
2

—J'xtan( > 1j dx

1_t = 2xdx = 2dt

Let

= jtan (t)dt = ¢nsect|+c
)
sec
2
()

Vertex is (2, 0)

a=2

Any general point on given parabola can be taken as
(2+2t%,4t)vteR

(8, 6) does not lie on this.

1)

X2 yZ B
cos?0 sin?0
--e>2 (given)

e? >4:>1+Sln 9>4
cos’ 0

=/n +C

—1+tan’06>4
tan’0>3

ee(n nj
32

s 2
Latus rectum :Zsm 9

=2tan0sin®
cos©

.. for ee(g g) 2tanOsin O is increasing function

Hence, latus rectum & (3,)

65.

66.

67.

68.

1)
xeR-— {O 3

f(x)_— £,()=1-x, f():ﬁ

Given fz(J(fl(x)))z f,(x)
1-3(f,(x))=f3(x)
1
J(fl(x))—l—fs(x)—l‘ﬁ
X
I(h(X)=-7
1 X 1
)t
x) x-1 4,1
X
1
J(x)_m_fs(x)
1)
ﬂ: y :%:2ylogy y_x_
dx 2ylogy+y—-x dy y y 'y
X dx x
2Iogy+1—§ d_y+§_2|09y+1

:y%+x:2ylogy+y
dy

dy
IF= ejy

:>xy:_|.(2logy+1)~ydy:y2 logy+c

:>x:ylogy+E
y

(4)

a+ar+ar?=xar

r’+r+1 1
——=x; 1+r+==x
r r

Since a=0, so

rade(o-2]uf200) = xe (U3 )

()2 )
(xxﬁ_\/ 9x\/ 16x° ng

19Xt -4416x* -9

2x* 12x
—6=9%’ —4/16x* -9
Square both side
36 =144x" —81x*
—144x* =145x>

2
o145 :i\/145,0
144 12

V145

3
X>— hence, x=""-
4 12

—64x*+36

[




69.

70.

71.

72.

()

ty = x +t?

3+t2

J1+t?
=t=43

=3y =x+3

=3

(4)
By applying Cramer’s Rule
11 1
D=2 3 2
2 3 a*-
=3(a*-1)-6-2(a’-1)+4
=a’-1-2=a*-3
If |a]+y/3 = system has unique solution
X+y+z=1
2x+3y+2z=1
2X+3y+22=%3+1

If |a| =+/3
Hence, system is inconsistent for |a| =3

®3)

Let the line L be x+4_y-3_z-1

b c

L||x+2y-z-5=0
L intersects X LoY=3_2=2
-3 2 -1

3 0 1

=la b c
-3 2 _

=2a+0b-6¢c=0

Also a+2b-c=0

a b ¢

31
x+4 y-3 z-1

3 -1 1

=0

c.Lis

@)
pX+qy+r=0

px+qy+(—_3p4_2pj=0

)3

3
X=— and y=
2 y

E.

73.

74.

75.

76.

1)
(1+x)" =1+ nx(when x —0)

y4
So, {1+Yy* :1+7

2+y—4—\/§
lim—2
X y
y4
2| 1+-——
i IV
y’ 8 42
@

Equation of required plane is

(x+y+z-1)+1(2x+3y—z+4)=0
= (1+20)x+(1+30)y +(1-1)=0
Since given plane is parallel to y-axis

:>3X+1:0:>k:—%

Hence equation of planeis x+4z—-7=0

3)
A cps@—sm@
sSin® cosO
A cosO —sin® || cos® —sin®
“|sin@ cosO || sind cosO
X c0s20 —sin26
sin20 cos20

By using symmetry

A0 [cos(—SOG) —sin(—SOG)}

sin(-500)  cos(-500)
At 9="
12
257 257
coOS—— SIn——-
A 6 6
257 257
—SInN—— COS——
6 6
COSE Sin— ﬁ 1
_ _| 2 2
—SInN— COS— __1 ﬁ
2 2
1)

Check all option repeatedly
@) (pAa)A(~pAg)=pv(ana(~pva))

=pa(a)=pAaqg
=>(i) is correct

[10]




77.

78.

79.

)
3(1-sin26)° +6(1+sin20)+4sin° O
=3(1-25in 20+sin” 20) + 6+ 65in 20+ 4sin° 0
=9+3sin*20+4sin°0
=9+12sin”0cos’ 0+ 4(1- cos’ o)
=9+12(1-cos0)cos’ 0+4

(1-3cos” 0+3cos* 6 cos° 6)

=13+12c0s*0—12cos* 6 —12cos* 0+
12cos* 0 —4cos® 0
=13—4c0s° 0

(4)

Forx=1

RHL=a+bh

LHL=5

So, to be continuous at x = 1

a+b=5...(1)

forx=3

RHL=b+15

LHL=a+3b

b+15=a+3b

a+2b=15 ...(ii)

forx=5

R.H.L =30

LHL=b+25

b+25=30

b=5.

From equation (i)

a=10

But a =10 and b = 5 does not satisfied equation (i)
So f (x) is discontinuous for ac RandbeR

(4)
. 3+2isinexl+2isine

1-2isin® 1+2isin®

(3—4sin26)+8i sin®

T 1+4sin?0
For purely imaginary real part should be zero.
—3-4sin0=0
J3

i.e. sinf=+—
2

21
3
2n _2n

3

0=— , Sum of all values is

wla wla
wla

s
—— 4=
3 3

80.

81.

82.

1)

Length of direct common tangent for circle C; and C,
is

AB=\/(a+b)’ —(a—b)

For C2 and Cs

Length of direct common tangent is

BC :\/(a+c)2 —(a—c)2
For Cy and Cs
Length of direct common tangent is

AC=(b+c) —(b—c)

AB+BC = AC

J(@+by —(a-b) +(a+c) —(a-c)
:\/(b+c)2 —(b—c)2

Jab ++/ac =+/be

1,11
J b a
(19)
a=i—j,b=i+j+kc=xi+yj+zk
axc+b=0

ik
=1 -1 0+(f+j+l€):0

X y z

i(=2)—J(z)+K(y+x)+i+j+k=0
=1-z=0=1z=1

Also, x+y=-1 and a-c=4
=>Xx-y=4

—x=3 y=
2!

N o

.'.|C|2 =X +y*+7° =%+§+1:_:_

(49)

dy 2
L 4oy=
XdX+ y=X
y.}.gyzx

This is linear differential equation in 4
X
; Igdx 2
Integrating factor =e’* =X
Solution of differential equation is yx° :'fx?’dx

4

2="_+c
¥ 4
Curve passes through (1, 1)
4
Then,c=E 2 X +3
4 4

1 4
Put X—1 = (lj(zj +3' y_4—9
2 7 Na)”

[11]




83.

84.

85.

86.

(8) 9 25
—+15|-| —-25
9403 232400 8(1+15)100 _ (2"‘ ) (2 j _3[4]3/2_():?
15 15 15 4 ‘ 3 3
8(°C, + C,(15)+ C, (15)" +......
- 15
% +8(**C, +* C, (15) +....... 87 (%2) © ©
Remainder is 8. S=;a1- ,T=§,aﬂ_1 , & =21,S-2T =75
(®) Let & =a+(i—1)D
y=X2+2 and y:lo_x2 S:al+a2+a3+ .......... +a30
Meet at (J_r216) T=a+a,+a,+....... +a,,
—m =4 and m, ——4 2T =28 + 28, + 28, +......... + 2a,,
- S-2T=(a, - )+(a —a)+(a -a)
ano|=—
=2 +(8y —8y)=75
=15D
(20) But S—-2T =75=15D=75=D=5
Let 5 students are X, X,, X;, X, Xs Now, a, =27 =a+4D=27
Given 7:&:150325:Xi:750 ..(D) na=271-20=a=7
5 =) Now, a, =a+9D
—Z::;X‘ (X) =18= Zéx ~(150)° =18 =7+45=52
=X’ =(22500+18)x5 88.  (300)

5 Number of ways = Total number of ways without
=D X' =112590 -(2) restriction — When two specific boys are in team
H _i:rl]t ; tudent = 156 (Let without any restriction, total number of ways of

eight of new student = 136 (Let xs) forming team is 'C,x>C, =350 . If two specific
Then X, +X, +X; + X, +X; + X, = 750+156 b
0ys
Xy = Kt Xt Xt Xt X+% _ 906 =~ _151 Bi, B, are in same team then total number of ways of
6 @) 6 forming team equals to °C x° C, =50 ways, total
< - ways = 350 — 50 = 300 ways.

. in o 2

Variance (new) =4<——(X,)
_ 6 89. (256)
From equation (2) and (3) X2 +2x+2=0:>(x+l)2 1
Variance (new) ( 5 )
2 . i| £
:%—(151)2:22821—22801=20 x=1ti=y2e" *
sl Bl :(\/5)15 x 2005(15.3—nj
8) 4
\ .f':. 8 1
Area = dey dey \ 3 /é o ( \/Ej
3 4
5 #
—j(y+ j I\/y+ dy \IJ/ 9. (25)
. S p(xot)=d 28,5 2
y 52 52 169
o ‘2( 1)3/23 4 4 1
= —l=(y+ P(X=2)=—/x—=—"
4 4 (x=2)=55 " 169
5 25
=P(x=1)+P(x+2)=—
B (x=1)+P(x+2)=r¢
S0«
e PW Web/App - https://smart.link/7wwosivoicqd4

Library- https://smart.link/sdfez8ejd80if
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