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Hints & Solutions

Physics
1. (e) Given, hall'life (T);,} = 23.1 days

If N be the initial amount of a radicactive sample,
then active nuclei at ¢ = 15 days
N, =N, e 5% i)
Active nuclei at t = 16 days
N, =N,e o i)
Disintegration constant,
0693 0693

A= == = 003
Ty. 231

2 % decay in 15th to 16th days = % 3 100
1
N~ 15k _ 16k
Nao No

S v 100

[Using Egs. (i) and (ii) ]
=(1—e*)x 100=(1 — %) % 100

1 1
=|1-
[ Eﬂ.ﬂ:!

])(lm=[l ——]x 100 = 29%
1.03
2. (a) Excess pressure inside first bubble of radius ry,

4T
P =t —
1

Excess pressure inside second bubble of radius ry,
4T
P2 =pp+—
2
Excess pressure inside double bubble,

P=pa—m
On putting values of p; and p,, we get
p=AT [ﬁ] i)
nry
If R be the radius of double bubble, then
AT
R
or 4T [rl - rz] - [Using Eq. (i)]
nry R
3 . =3
- R=_fif2 =3x1{} x 2% 10 =6x10°m

=y (3-2)x 107
= R=6x10"m
3. (b) Magnetic field at the centre of cireular loop,

Period of revolution of electron is
T=I%
w

where, © = angular velocity of electron.

Current produced due to movement of electron,
e e e

On substituting the value of I in Eq. (i), we get
p=lo €O
2r 2n
B = Hof®
4mr

=

. (d) Given, elastic limit of steel wire, ¥ = 22 x 10* m/s?

Area of cross-section of steel wire,
A=dem®=4x107"'m?

Mass of elevator, m = 1000 kg

The maximum tension in the steel wire that can
support elevator is given by

1
T= I ® stress % area of cross - section

=%x12xll]“x4xm"

=22% 10" Nfm?

If f be the maximum upward acceleration of the
elevator, then tension is given by

= T=mig+ f)
22 10" = 1000 (10 + f)
= f=12ms?
. {¢) For an ideal monoatomic gas, the heat capaeity
2
ratio, Y = >
o, =3

T, T; = initial and final temperatures of gas.
In an adiabatic process,
TVT~! = constant

ie. TNV =TV!

vY ™ 1!
= T, =T| -t =:}m(_]“
7 2

1 243
()
2




6. {a) Given, frequency of sound produced by sources A
and B, f, = fp =400 Hz
Speed of sound in air, v = 340 m/s

Apparent frequency heard by the observer when
source A is moving towards him,

. o 340
fa'= —_

* fy = * 400

)

£ -t

Apparent frequency heard by the observer when
source B is moving away from him,
© 340

"= ® = 3 400 O 1
Is o+ Js 40+ v, ()
Given, beats= f, " — f,"' =4
On substituting the values of Eq. (i) and Eq. (i), we get
340 -3 w0=1

340 — g 340 + g

L mxw
3407 — cf
[Neglecting the value of o3
v << 340°]

34000 % 205 _ |

B
= vg=1.7Tm/fs 10.

7. {b) Given, density of gas at point A, p, =p,

General equation for an ideal gas is
pV =aRT = pi"=%. RT

4

where m = mass and M = molecular mass.

-2 R
PEVMC
R m
=p|=|r ] p=2
= »=o() o-o-2|
Applying Eq. (i) at point A and B, respectively, we get
R .
P=Pa {H]TD oo ()
I =pg [%] aT, .. (i)
From Egs. (i) and (iii), we get
1.2l
2 p; 3
2 2
= Py = Ep‘a = EPD [-py =pql

8. (c) Force constant K of rubber is given by

YA _5x10°x 107
[ 0.1

Now, from law of conservation of energy

=5 % 10 Njm

elastic potential energy of cord = kinetic energy of
particle

340 — v, 9,

15

Hlt!i

1 2 ]
e, —K(Al) =—
ie 3 (Al 3

fs: ’5 x 10°
=, = . Al= [———— (0125 — 0.1
“Am 5x 107 ( )

=107 % 0.025 = 25 m/s

e

{a) By work-energy theorem,

W:P)(.f:lmuﬂ
2

12
= :,-2 = Eﬂ = U= [ﬂ]
m m
Aswe know, ©= ds
dt

ds  (2py?
o & [_]

dt m

fds = J‘[Q’J]”zd:

1

2
= [ ar ) 22
m 3

32 2

ie st = get?

(c) Given, speed of electrons, ¢ =5 % 10° m/s

@ @]
Electrostatic foree between two electrons,
(i)

2z
F =k2
e )'2

Magnetic field produced due to moving electron with
velocity v,

Ly e "
B=—.— 1}
o & (i)
Magnetic force on electron due to magnetic field

E, = B£t=u—u.%.ﬂ.‘- {from Eq. {ii))

im

2 g

Ly €v
E="—".— B 11
S (i

- From Eqs. (i) and (jii), we have
£=ke2.ﬂ'r2 =.':.~1:|'|:

ENE] 2
F, g [T

41‘!.r2
9% 10" x 4% 314

= =36 x 107
4w 1077 (5 = 107 )2

K _
FM




11. (d) From the figure, It is clear that diodes Dy and Dy
are reverse biased, therefore they will not conduct and
resistance 1102 and 502 will be not in use but diode Dy
is in forward biasing position. Therefore, current lows
through diode D, is same as current through battery,
according to the circuit shown after redrawing,

Current, I = __E_u= 2A

i+
Prgn 71l
+2CN aa
SR S
12. (b) The moment of inertia of disc of radius R about its
axis is
-
I= MR
2
where, M’ = mass of complete disc
=2M
[ = 2MR
2
I=MR? o i)

If 1, be the moment of inertia of semicireular dise
about its axis, then disc may be assumed as
combination of two semi-circular parts,

2
Thus, I=1+1, = 1, =12=% [From Eq. (i}]

13. (b) Civen, total energy given to electron in third orbit,

E=12eV
-13.6

n2

Energy of third orbit of H-atom, E* =

-13.6

e =-151eV

Ionisation energy of electron of third orbit, E* = - E*
=—(-151eV)= E"=151eV

Hence, final energy of electron when it comes ont of
H-atom from third orbit

Ef=E-E”
=12-151=1049 eV
14. (a) Given, D = 2m, d = 025 mm = 25 x 10 m

Velocity of screen, {L—? =5 m/s
Speed of first maxima= # =7
i3

In Young's double slit experiment, fringe width is
given by

16

D}
P="a
On differentiating with respect to , we get,

df A dD

dt d dt
_ 800 x 107%
Casxi07
=16 % 107 m/s = 16 mm/s

15. {¢) Given, current through the square loop is 24

B C
2A 45
a
45°
2cm
A D
4 cm
I=2A

The given situation is shown in the figure. Magnetic
field due to wire AR at the centre O is

Bw=u—".i[sin45"+sin45"]
: i r

7 2 1 1
107 X | =t
2x 107 [ 2 42
=2 %107 T
[Downward to the plane of square loop]

Since, magnetic lield due to side AB, BC, CD and DA
is same in magnitude and direction. Hence, net
magnetic field at O

B=4xB,,=4y2x107°T
16. (¢) Wheatstone bridge in balanced condition

maintaing — = - i.e. no eurrent flows through the

galvanometer (i.e. i, = 0)
The given circuit can be redrawn as

B
10402 200
A C
612 120
D
[
! 1oV
Since, B = B = l hence it is a balanced
Rpe  Bpe 2

Wheatstone hridg.n:. therefore current lowing in arm
BD=10




1 1 1 1 1
—_—= + =—4 —
R, 10+20 6+12 30 18
30 % 18
= =11250
Req= 30 + 18
=10 _s9a=094
R, 1125

17. (a) The fux linked with coil (made of wire of radius r)

of area A and magnetic field B, is given by

a
o= BAcosB= B[m.?]msm.'

)
2 Tr
¢=TEB.I' s mf TA:T
and 6 = o
By Faraday's law of electromagnetic induction,
induced eml, e = — ﬂ
di

Hence, after differentiating, we get,

d [ nBr? nBriw
e=— = wl |= sin o
dr| 2 2

e aBrio’sin’at

Power, P = —=
R 4R
{where, R = resistance of the circuit)
2n? 4 2
. Mean power, P = ﬂ.sinzw
4R
Bt 1 — 1

= —— sinT ol = =
4R a 2

_(xBriw)’
SR

18. {b) For the given convex lens, focal length, f = 25 cm

Magnification of lens in term of u and [ is given by

m= f = ] i)
f+u 25+u
When the image is real, then m = — 2and v = — x,
a5 75
-2= =5 =— from Eq. (i
Boxn 2 firom Eig. Q)

Again, when the image is virtual, then m = 2and

u=—1y
25 25
2= =x, = — from Eq. (i
%5 1, 1T [ 1- (i)l
Hence, the ratio of 15 and x; is
r, 25/2 1
Y, 75/2 3

19. (d) For perfectly elastic collision,
total momentum bhefore collision

= total momentum after collision

21.

17

. Jm 3m
ie. '“"f+T><ﬂ="“J; +—. ¢

= du= 4o, +3I..‘D, i)
Coeflicient of restitution,
Velocity of seperation (&,

— ¢, ) after collision
u, ) before collision

- Velocity of approach (u, —

. £y — Tu, =u
= T ou—0 and u, =0
=u, — v, ... (i)
Solving Eqs. (i) and (i), we have
0, =gand l.‘=¥=i
i i
Ay fifmo, 3v, 3 w7 _3
A, Ma_:alz iv, 1Bu/T 32

{e) We know that, velocity of light ¢ is terms of g, and

iy is given by

1 2 _ ! 1o
= =—.20
" Tt Mot Ky Eo
F = J_ =l - ()
£y
2
Dimension of magnetic field, B = \':A [\IT]‘IE]
=[MA™'T?]
Again, B=pgnl
B [MATTE] -2
2B b LAt
Ho al  [L7'(A] [ !
g = [MLAZT?] -
and  e=[LT"] -

From Egs. (i), (ii) and (iii), we get

Mo _ [LT] [MLAT2] = [MI2T-3A2]
£y

{a) Given, F = at

when, { = 0, then linear momentum = p
when, t = T, then linear momentum = 2p
According to Newton's law of motion,

Applied force, F b
dt
or, dp = Fdt
dp = at di
2 T
or, _rdp = ajl‘ di
P o
2
= (Zp—p)=a. %




= E='i"2=:c-T=JE
[ a

22. (d) Block does not move upto a maximum applied
force of 3 N down the inclined plane.
Equation of motion is
3+ mgsin30° = f
3 + mgsin30° = L mg cos 307 i)

[’
R

3+myg sin 305 mg cos 30°

age M9

Similarly, block also does not move upto a maximum
applied force of 12 N up the plane.

Now, equation of motion is
mgsin30° + f =12

or, mgsin30® +pmgeos3N® =12 7]

Solving Eqs. (i) and (ii]- we have
15

mgsin 30 = Eandp g cos 3° = )

Hence, dividing

1

Lims0e= 223
m

s.rzz“T

23. (a) If middle portion of lens is painted black, then less
mumber of refracted rays will intersect, therefore
intensity of the corresponding image of object will be
less. Though, the rays coming from object refracted
with small portion of lens, so complete image of object
will be formed but of lesser intensity.

24. (d) Given, speed of sound, ¢ = 340 m/fs
Length of open organ pipe, | = 2m
1200 Hz

For open organ pipe,

Frequency, f =

Fundamental frequency, f, = E= ;—lﬂﬁ 85

- Number of tones present in the open organ pipe

_ [ _1200
fo 85

25. (*) Given, charge on proton,

g=e=16x10""C

r=2mm=2x10" em

f=10Hz

Current associated by proton is given by

=1411=14

Radius,

Frequency,

[T — time period]

o

q
T
=qf

26.

27.

28.

=16x 10 x 10=16x 1075 A
~. Magnetic dipole moment, M = 14
=I-mr? =16 107" x 314 % (2 107%)°
= 20,08 x 107
= 2% 107" A-m?

(B) When capacitor is fully charged, then it acts like a
open switch, therefore 8 KQ resistor has no use. So,
rest of the resistances 4 k2, Tk} and 9 k£ will be in

SETies.

Hence, current drawn from cell,

1= 10 = 10 = (0.5 mA

(4+7+9)x10° 20x10°

{c) The charge on the capacitor at time § in a
discharging circuit is given by

a=qoe""
where, T = RC = time constant
g=qpe"’™
when, g=20
2
then o - gy e
2
l = g_”m
2

Taking natural log on both side, we get
|ng'[%] = log, ¢ /A0

!
—log 2=— —Ilog e=1t=RClog_ 2
Be RC O, 0F,

[log e=1]
{d) I v be the velocity in the inter planetary space and
U, Uy initial and final potential energy
Then, by the law of conservation of energy,
U +K = L"J- + Kj-

—CMm lm{i‘.c—. P =0+ Lme?
R 2 2
—CM, 821
R, 2°
- ﬂ+9r{f =o®
2
= %*'gvf =0 [ GM, = gR;]
- 2gR, + 9x2xgR, =7, [ o =2R]
16 gR, = v?

- v=v5. R
— o3,

18




29. (d) Given, density of bob, p= % % 107 kgfm?

Density of water, ¢ = 10° kg/in?
If g" be gravitational aceeleration in water, then

, o 10°
g:g[l——]:g 1—4 =E
P “x10°] *
3
I
As T, =2 |-
Twajar =%
Similarly, Taper = 211:(
and g*=
= 2=2x ’ 5!]:‘!:
2=2T, =T, =1s
30. (e) By Newton's law of motion,
F—f, =macy
= F-f, =ma i)
& —
Z £
f!
and torque, 1= Jot
where, @ = tangential component of acceleration
and  I= moment of inertia.
= fR=lu
As the eylinder is rolling without slipping, the
acceleration of point of contact will be zero.
ey d
—Ro=0=a=—"M=—
Tom = R R
_MR® a _ MR®
2 R :
el
= = e—
4 2
Substituting in Eq. (i), we get
F={+ma
i 3mn
= F=—+ma=

31. (a) Velocity al'pmjr:clilc: at time ¢ is given by

v=u-—-gtj
v=i+«l"§:i—m.'}
=It:dt

= [(i+Bj-10tf)de

- A iﬁ
=ri+J§ri—lﬂ"Ej

=ti+431j-5 1%
r=ti+(3t-5t%)]
or ri+yj=fi+tﬁf—5rz}i
On comparing, we get
r=1 1]
and y=31-512 .. i)
From Eqs (i) and (i), we get
y=+3x—5x

32. (d) F = 20i + 10j

o E:mNandF;:lﬁN
~. Acceleration is expressed as

E, 20
a, ==<=—=
m 1
a, = 20 m/s
E ;
and ay=—"=£=lﬂ mfs”
m 1

~. Displacement of body in x-direction in 2s.
r=ult+ L:,.-ﬂ
2
=l]+ii)<2'lf]'>-<..‘!‘Z = 40m
~. Displacement of body in y-direction in 2s.
y =it +Ea¥r
=u+%xlﬂx22=2ﬂm

. Position of the body att = 25

r=1?+y]
r=40i+2{}i

33. (b) Potential energy of cylinder at top position

19

= mg( AB)
veoi oo _ AB
—2x10[Lsin30°] | 7SN =o2
- AB = 1 sin 30°
=10]

If v is the linear speed of cylinder when it reaches at
bottom, then at bottom, total potential energy of
evlinder is converted into kinetic energy,

e K=U




As the eylinder undergoes both rotational and
translational motion,

ll'm2 +lm::‘;l =10

2

2
mr

.T.

-tlr.'.
]
+

me? =10 |:'.*m=

= |=

1

=y
|':"-" b | = (25

me = 10

4

’4[! r-lﬂ' (2[!
it= [—= |— = .|— m/s

3m Ax2 3

34. (a) According to the question,
FE=-kxand F, = — ksx
. Frequency of oscillation,

1[5

¥ =— |-L

2t Ym
5=LJE=:J:| =100 &% m

2 Ym

2

Similarly, 12=L 'k_
2n Ym

= k, =576 " m
F=F+F=—(k +k)x
. Frequency of oscillation,

fk, +ky _

Now

2

100x2m +5761m

1 1
v - — —
Y m an ¥
= v=13Hz
35. (c) Number of moles in 2 x 107 kg hydrogen

_ Mass of hydrogen in gram

Molecules mass
4 3
= M =01 mole

pV =nRT
ﬂ=nﬂ=u.l )-ER=£
T 10

36. (a) Given, for an ammeter, I: =1A, Rx =150

Total current, I = 4A

If R, be the shunt resistance, then

according to the question circuit diagram is given,
(R, |l B,. hence have equal potential difference)

R:
AWV

{Hg)

J —®

where, IR, ={I -1} R,

XR,=——x15=050
4-1

37. (c) The electric field intensity at a point lyving outside
the sphere (non-conducting) is

-1 4
4me, 2
1
e E=— 1)
The electric field intensity at the surface (r = R),
E=;i2 = Eqiz
4me, B R

where, R being the radius of sphere.
The electric field intensity inside the sphere is
E=—2 3
dmegh

= Ee=r

At the centre of sphere,r =0, . E=10

Hence, electric field will increase linearly with
distance till R as E = r after that it decreases as it is
inversely proportional to the square of distance.

|

E
12

f—
38. fa) Civen, R =(56 £5.6) k(2
=56 k2 + 10% of 56 k2
=356 % 10° £ 10%Q
As per the colour code for carbon resistors, the colour
assigned to numbers
5= Green
65— Blue
3 — Orange
For 10% accuracy or tolerance, the colour is silver.

Hence, the bands of colours of carbon resistor in
sequence are green, blue, orange and silver.

39. {c) When two waves with same [requency and
constant phase difference interfere to each other, then
alter interference, intensity of resultant wave is
distributed such that it is maxinum at some points
[constructive interference or bright fringes] and
minimum at another points. [destructive interference
or dark fringes].

Hence, energy is distributed and remains constant [in
the form of bright and dark fringes].

40. (d) According to the given graph (I — t) induced
current (1) is obtained from the slope.

Hence, I = Lﬁ
R dt
= = [ di. R =area of triangle POS = R
_Bx02 x50
=40 Wh




Chemistry

M.

42,

43.

{a) Let atoms of Y in ecp structure = 100
Then, number of tetrahedral voids = 2 = 100

~» Number of X atoms =§ rd of tetrahedral voids

- Number of X atoms =§ * 200 = %

X 400 400 4
Thus, — = =—=—
Y 3x100 300 3
Hence, formula of compound can be = X, Y,
(@) Given, density (d, ) at 30°C (T} ) = L35 kg/m®

To find density (d,) at STF, (i.e at 760 torr and 273 K
(T, ) temperature), we use formula

d, = P Ty

d  pTy
where, py = 768 torr (Pressure at 30°C, i.e. at 303 K)
Py = 760 torr (Pressure at 273 K)
. d2=d' xpy x Ty _ 1.35 x 760 x 303
mET, T6E x 273
(e) &, =(— 04 Xty ) +(0.6 % ne, )

=148 kgfm?

where, n = number of electrons in nt;, and e,
CFSE of given d-electron configurations are as follows
a. For high spin, % ;

A (CFSE)=-04x4+06x 2=-104
b. For low spin, d*;

A(CFSE)=—04x 4+ 06x0=1.6
c. For low spin d*

A, ICFSE)=—-04 x5+ 06 x 0=-20
d. For high spin, d”

A, (CFSE)=— 04 x5 + 0.6 x 2=— 08

Neglecting —ve sign (as it indicates that energy is
released.

Hence, maximum A, (CFSE) value is shown by low
spin d® configuration.

. (B) According to Bydberg’s equation

R T
A ng Ny

where,
¥ = wave number
A =wavelength
R = Rydberg constant (= 109677 em ™)
Z = atomic number
iy, = lower energy state
iy = higher energy state.

45.

47.

49,

21

1 2
je—e &
h

AHe")  Z(H)
T A(H)  ZY(HeY)
Tofind A(He)=?
A(H)=91.2nm
Z(H)=1
Z(He)=2
1x91.2

Thus

Given,

i (He") = =228 nm

() CyHy(s) + 120,(g)—> 10C04(g) + 4H,0(1)

We know that, AH = AE + An RT

An_ = No. of moles of gaseous products — no. of moles
of gaseous reactants.

Ang =10-12=-2
AH = — 12282 107 + (—2) x 2x 298
= — 1229393 cal
= — 122939 keal

. {a) Among the formation of B, C, D and E, the slowest

step is the rate determining step. As formation of B, i.e.
0.002 mol/h per mole of A is the slowest step. Hence,
step 1 is the rate determining step.

{d) In the given reaction as,

NH, NH,

@ = @
I8P
Aniline

S0,H
Sulphonic acid
Sulphanilic acid exist as dipolar ion (Zwitter ion). It

act as inner salt and —S0 ;H group diminishes the
basic character of —NH . Thus, statement (d) is true.

. {c) The structure of Pﬂf“ is as follows

o

T?/ﬁl‘“"ﬂ"
(8]

As phosphorus central atom forms four (4) sigma bonds
and has no lone pair of electrons. It uses four h;’hrid
orbitals and thus, hybridisation of P-atom is sp”.

() Electronic configuration of the given species are
a.Sm**(Z = 62) =[Xe] 4f°

b. Eu* (Z = 63) = Xe] 47

e Yb¥(Z = T0) =[Xe] 4/

d. Ce™(Z = 58) = Xe] 4 /154"




On the basis of above electronic configuration, only
Yb*(Z = 70) has fully-filled orbitals i.e. no unpaired

electrons. Thus, it is dimagnetic in nature.

50. (e) Aleohol in which —OH group is directly bonded
to benzene are aromatic aleohols.

OH

It is an aromatic aleohol, as —OH group is divectly
bonded with the benzene ring.
CHa(H

II.

It is not an aromatic aleohol because —OH group is
not bonded directly with the benzene group.
CH30OH

111
T CHy

It is also not an aromatic alcohol because —OH group
is not bonded directly with the benzene ring.
OH

Cly

It is an aromatic alecohol because —OH group is
directly bonded with the benzene ring.

§1. (b) RSiCl, gives cross-linked silicon polvmer on

hyvdrolysis.
l OH
' Hald I Falymerisati
Asiol 22 g g oy Rhmension
“al “OH
Trichboro silane \L" \l/
Si Si
| |
0 0
[ [
(4] (8] L
| |
Si Si

Crosslinkesd silicon polymer
52. (a) Letk be the rate constant of given reaction
20, — 30,
From the slowest step, r = k"[0][0;] i)
To eliminate [ O], (From fast step)
koo = 0,110 _, )= keglO3]
[0;] 0]

53.

54,

22

Now, substituting value of [ Q] in Eq (i)
k'k g [03]104]

(0]
Let kk, =k

Thus, r=k[0;P[0,]!

{a) Depression in freezing point is given as

ATy=Kgm .
A
Malality of solution (m) = L—f
f

=lu'—ﬁ=l}_3.:?.2m

¥
Elevation in boiling point of solution is given as
AT, =K, xm

= 0512 % 0.322= 0.165
2. Boiling point of solution

=373 + (16

= 3T316 K
{a) The strength of acidic character of boron trihalides
depends upon px - prt back bonding,
In boron trihalides, pr-pr back bonding occurs due to

empty orbital of boron and filled orbitals of halogen.

Phanomeanon of back
bonding in BFs molecula

The pr-pr back bonding is shown maximum by BF;, as

the size of B and F are small and comparatively same.
Due to this effect tendency of accepting lone-pair of
electrons of boron deereases as size of halogen
increases. The order of size of halogens are

F < Cl < Br < L Thus, acidic nature is in order

BF; = BCl; < BBy, < Bl;
{d) Mobility of alkali ions in aqueous solution = size of
ion

1
L —
size of hydrated ion
The mobility of alkali ions is inversely proportional to
the size of ion in hydrated state, because smaller the

ion, more it will get hydrated and becomes larger in
size, thus its ionic mobility decreases.

Hence, correct order of mobility is
Rb" > K" >Na" > Li"

{e) Bakelite is a thermosetting plastic which is formed
by the reaction of phenol with HCHO in the presence
ol H;80, (conc).




The reaction oceurs as follows
OH

Hz500,
(o)

nHCHO + n n

Formaldehyde
Phenaol

OH OH

....H;_©_m._©_‘_-ﬂ,....

CH; CHg
Bakelite n

A cross-linked condensation polyvmer (at o-and

p-position) bakelite is thus produced.

57. (e) Paracetamol is the drug, that can be G
used as an antipyretic as well as an
analgesic, i.e. to reduce the fever and
gives relieve from pain. [ts structure is
as follows NHOOCH;
Paracetamol

58. (a) In the given structure, ring (I) has
one O-atom and is a six membered ring, thus is called
pyranose ring, whereas ring (1) has one O-atom and is
a live membered ring, thus is called furanose.

The disaccharide is linked by a glycosidic bond
between C-1 of glucose (in the ot-position, a-linkage)
and C-2 of fructose (in the P-position, f-linkage).

59. (e) Due to size and geometries of bases, the only
possible pairing in DNA are between G (guanine) and
C (evtosine) through three H-bonds and between A
{adenine) and T ( thymine) through two H-bonds.

Thus, the complementary strand of DNA will be
IT AGC CAT A Cl[m:mplcnmutar_\' strand)

60. (a) When Na,50 ; reacts with hot and dil. H,80, | it

gives S0 ,(g) which decolourises bromine-water.

The reaction proceed as follows:

(i) NagSO ;5 + H80, —— NaS0, +80,+H,0

(ii) Bry + Hy0 —— 2HBr + [0]

(iii) SO, + [0] — 50,

{decolourisation of bromine water)

61. (b) The given reaction is for preparation of DDT
(dichlorodiphenyl trichloroethane). Complete reaction
is given as follows

Clz
v O

Banzers (1)

fiy 2 + CCLCHO ﬂﬂ!—@—?ﬂ—@—cl
CCly

Cl

Chitreterizans (Y}
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62. (d) The mixture of CO{g) and H,(z) is known as water
gas as it is used in the synthesis of other compounds,

CO(g)+ 2H,(g) —=2 CHLOH(])
£ alg — _\:0

Catah,
Water gas
63. (c) Chromium hydroxide, ie. Cr{OH), when reacts

with NaOH and Naj0),, gives vellow colour of sodium
chromate. The whole reaction is as follows

3Na,0, + 2Cr(0H); — 2Na CrO,

(Vellow)
+2H 0+ 2NaOH

64. (a) Clis the good leaving group, i.e. the weakest
nucleophile among the given options.

. The rate of reaction is faster, when "Z’ is 'CI".
65. (b) Use Nernst equation, ie.

Efemf) = E"y — 0.0591 lo [Product]
2 [Reactant]
For reaction (i)
a 00591, 01
E,=E g - log—
1 cell P 0g 1
E =E, + 0.0591
2
For reaction (ii)
- 0.0591 1
Ey=E.q - 5 |0HT
Ey=E.q4—0
Ey,= E:ell

For reaction (iii)

E,=E_, - log—
3 cell 2 g(}_]
- 0.0591
Ey=E. - 3
Hence, E =E;>E;.

66. (c) This test is used for the presence of sulphur in any
compound. When sodium nitroprusside, react with
sulphide ion, {e.g. NasS) purple colouration is
produced, in which the following reaction

takes place.
Nay$ + Nay[Fe{CN)s NO] — Na,[Fe{CN}; NOS]
ol mhroprmide) :mﬁ'ﬁﬁg;::}ﬂfﬁ
67. (c) Threshold
anergy (E)

m
i

m

(Enargy of reactant)
m

AE +——u0 (Energy of
) . the reaction)

a1




T0.

where, E, = activation energy of forward reaction

E; =activation energy of backward reaction

¥

The above energy profile diagram shows that E, > EJ.

The potential energy of the product is greater than
that of the reactant, so the reaction is endothermic.

E,=E,”+AE = E,=E,orE,>E.’
. The threshold energy is equal or greater than
activation energy.
{e) Ethene and benzene on reaction with anhy AIC],
produce ethyl benzene as follows

CH—CH,
Anhy. AICly
+ CHz=CH; =
Ethene
Benzene (Ethyd benzene)

b) Given, pH of solution A = 3
pH = —log[H"]
[H*]=107P"
[H*]=10"M
[H*]of A= 107*M and, pH of solution B = 2
[H*]=107"" = 107°M
[H*]of B=10M
Thus, total [H* Jare =107 + 107 = L1 x 107 M
l’H{ﬁn.J; =—log [H*]
=—log[ L1 x 1073]
=3-logll
=3-1ld=19

() Freundlich isotherm is related with the pressure

of gas adsorbed as follows
i= k_plfn
m

where, 1 /m = amount of gas (x) adsorbed over the
surface of mass (m).

p = pressure of gas

k = Freundlich constant
Thus, value of ‘n’ is always greater than 1 and
therefore value nl‘% lies between 0 and 1.

{e) Electronic confliguration of Mn is {Z = 25)
=[ Ar]ad® 45
2. Electronic configuration of Mn'* is =[Ar] 3d°
Thus, Mn** has 3 unpaired electrons and its spin only
magnetic moment () is = Jaln +2) BM
where, n = number of unpaired electrons.

j= 303+ 2) BM

T2

73.

T4.

Ta.

T6.
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= u=4+15=3.87BM
=4 BM
{a) - Gram equivalents of an acid
045 20 x 0.5
T 1000
(.45 = 1000
200 0.5

= gram equivalents of KOH ie.

where, E = equivalent mass = =45

Basicity = Molecular mass
Equivalent mass

Thus, basicity = %0 2
45

fa) Given, A+B=—=C+D
Initial cone. 4 4 00
At equilibrium (4 - 2j (4-2) 2 2
i 2 2 2 2
. _[cllD]
E =
“ [AllB]

. 2x2
Kq=50s=

—=1

2% 2

(b)) Given,
125mL of 1 M AgNO; =135 gol Ag
= 1000 mL of AgNO; = 108 g of Ag

108 = 125

o125 mL ol AgNO, = =135¢g

Also, 108 g of Ag is deposited by = 96500 C

2. 13.5 g of Ag is deposited by = 96500 x 135
108
= 120625 C
Q =it
1206250
R L =0/i= =50
e TTE S :

{B) Orbitals of nearly equal energy are called
degenerated orbitals. As, energy o,
a0l >als

b.m 2p, = ndp,
e 2p, <G 2p,

d.oZp, <o 2,
Thus, only m 2p, and £2p, are degenerate orbitals.
{c) Total enerii { E) of any photon is given by the
relation : E = -
where, h = Planck's constant = 6.6 x 107 -5

e = velocity of light = 3 x 107" mys

A =wavelength = 150 pm
=1.5x 107" m.




Thus, E =

]

he 6.6 107 x 3x 10°
L 1.5 % 10710

=1.312x107]
and, energy of ejected electron
E'= lmcﬂ
2
where,
m = mass of eleetron = 9.1 % 107" kg

v = velocity of electron = 1.5 % 107m/s
E'= lzmuz =% %91 x 107 x (1.5 x 107)°

= 1.024 x 1078

Thus, total energy of photon = binding energy of
electron { B) + energy of ejected electron(E")

Thus, 1.32x 107" =B+ E’
B=E-E
=[1.32 % 1075 ] - [1.024 x 107'9]
=1.217T6x 1077 |
_ L2176 x 107"
1.6 x 107"

T7. {B) The degree of unsaturation for compound C-Hy is

three (3), as it reacts with Cl,/A. Hence, C_H is
toluene, i.e C;H,CH,. The whole reaction ocours as

eV=7.6x 107 eV

follows:

CHy CCly CCly CH,4
@ . @ = @“@
Toldene ) @ & @ &

Benzoirichloride m-bromo toluens

a. English Proficiency

81. (b) Many a" takes singular noun, as well as singular
verb. So, replace “have’ by “has’.

82. {a) The correct syntax for interrogative sentences is ‘wh'
word + dofdoes+sub+verb+?
S0, we should replace ‘it takes” by ‘does it take”.

B3. (c) Replace his’ by ‘ones’” to make the possessive comrect.

B4. (a) Assured is lollowed by preposition "of .

85. (d) Preposition “to’ should be used with ‘submit” here.

BE. {d) Audacious means bold or fearless. So, its correct
antonym will be ‘timid’, which means lacking in
courage or confidence.’

B7. (e) Cogent, which means reasonable
and convineing. The correct antonym will be “dissuasive’,
which means divert from the measure or purpose.

B8. (b) Taint means a mark of disgrace or blemish. The
correct antonym will be ‘elear’, which means free of
ambiguity or doubt.
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T8. (c)
Element ﬂ:}'ll::ri;ht} :::r;:: Mol ratio ::T]:LE:;
c 9 12 % =073 E;: =3
H 1 1 %= 1.00 i; =t
35 025
N 35 14 1_: =02 119; -

~. Empirical formula= C;H,N
The empirical formula mass =3 x 12+ 4% 1 + 1x14

=04 £
Civen, molecular mass = 108 g
Thus, = I_E= 2

Henee, molecular formula = (Empirical formula) x 2
(CSHN) x 2= CHN,

79. (a) w-bond do not participate in hybridisation

3
¥

W W w
a. H—C=C—C=C—H b.CH;—C=C—CH,
=
ap
e.CHy=C=CH,  d.CH,=CH—C=CH
w2 P wt PR

2. Option (a) is a compound in which all carbon atoms
are sp hybridised.

80. (a) In bassemer converter, copper sulphide is
partially oxidised to euprous oxide, which further
reacts with the remaining copper sulphide to give
copper and sulphur dioxide,

e CugS+ 20050 — 6Cu+50,

89. () Vivacious means full of life and energy or
animated.

S0, its correct synonym will be “Lively’.

90. (b) Sporadic means rare and scattered in occurrence.
Here “scattered’ has the same sense. 1t is the correct
synonym.

91. {d) Both official and corporate India is allergic to
“‘mention of clean technology.”

92. (d) According to the passage, ‘Failure in crops’ is a
life and death question to many Indians.

93. (a) The most similar in meaning to the word
“profligacy” is ‘wastefulness”.

94. (a) India cannot tolerate any further ‘crop filure’.

95. (d) The reason could be "US wants to use it as a
handle against the developing countries in the
forthcoming meet’.




b. Logical Reasoning

96. (d) In the College’, education is given to “Students’,
in the same way, treatment is given to the "Patient” in
‘Hospital'.

97. (b) Except 35, all others are multiples of 9, but 35 is
the multiple of 5 and 7.

98. (c) Pattern of the series is as shown below

+2 +d +2

12243%3'?#3
[ 1 il 1 T

+1 +1 +4 +4

This series contains two separate series. In first
series, 1 is added in first two steps and 4 is added in
third and fourth steps.
In second series, 2 and 4 is added alternately.

99. () From given information,
Ramesh > Mohan > Shyam i)
Gautam > Ramesh > Rajat ...{ii)
Shyam > Rajat ...[iid}
Combining Eqs. (i), (i) and (iii), we get
Gautam > Bamesh > Mohan > Shyam >
Hence, Rajat is the shortest among all.

100.(b) If ligure shown in option (b), is placed in the
place of missing portion of the original figure, then it
is completed as shown below

101.(b) Figure given in option (b) can be formed by joining
the pieces given in question ligure, as shown below.

2
E
E

/M3

102.(d) In ligure (X), the square sheet of paper is being
folded along the vertical line of symmetry, so that
right half of the sheet overlaps the left half.

In figure (Y), the sheet is folded further to a quarter.
In figure (Z), two squares are punched in the folded
sheet. Clearly, the punched squares will be created

in each quarter of the paper and after unfolding the first
fold the figure will look like as,

T -

m}
m}

u]

then after unfolding the last fold the transparent sheet

will look like as given in option (d).

ie. ] O
oo
oo

u] m]

103.(a) In each row, the number of ohjects increases by 1 at
each step from left to right. So, in third row, the missing
segment contain 2+ 1 = 3 dots.

104.(B) One of the three dots occupies the region which is
common to the circle, rectangle and triangle; another
dot oceupies the region which is common to the
triangle, cirele, rectangle and square and the third dot
occupies the region which is common to the circle,
rectangle and square. These three characteristics as
shown by these three dots are found in figure (b). [t
possesses region which is common to the circle,
rectangle and triangle, a region which is commaon to the
triangle circle, rectangle, and square and a region
which is common to the circle, rectangle and square

Commaon to the triangle, rectangle and
circle

Comman to the triangle, square, circle
and rectangle
Comman to the circle, rectangle and sguare

105.(a) Naming the figure,
E F G H

s) P Q

A B C D

Clearly, there are 28 triangles in the given figure
namely, AEOF, AAOE, AAOB, ABOF, AABF, ABEF,
AABE. AAEF, ABPF, AFPG, ACPG, ABPC, ABFG,
ABCC, ACFG, ABCF. AGQC, ACDQ. ADQH, AGQH,
AGDC, AGDH, AGHC, ACDH, AAFC, ABGD, AEBG
and AFCH.
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Mathematics
106. (d) Given, a = 3b

107.(a) We have, 3 tan™'[ 22
m=1 m +m-+2

i tan~! { t;m2 +m+ l}—[ml—m +1) ]

l+r[mi +m + I}Emz— m+1)

= i [tan™ (m® + m + 1) — tan~ {m® — m +1)]
m=1

[ tan™! ¥ — tan~ y ta.n"{x y]]
1+zxy

=ftan'3 - tan ' 1) +{tan ' 7 — tan 1 3)
+itan ™ (13) — tan ' T) + e+ (tan n® + n+ 1)
—tan (n® —n + 1))

(n® +n+1)—tan"1
af P en+1-1 af nt+an
=tan” | ———|=tlan" | ———
L+t +a+l) n®+n+2

108. (b) Given, (2™ + 3x + 41" =

= tan™

E .:r,_'l (i)

Replacing x by E we get
x

[i+9+4]
2 x

= @0 a4 G+ 40 =

1

"MEHMEHME
B
b
-
B —
1

= o

=
B
5
—

=
5

n
= 2 F ax’ = o ™ [from Eq. (i)]
r=10
Comparing coellicient al'.‘r" both sirlrs, we get
2
2ag = a2t = L 4
§ =iz PR
109.(d) In AADB,
SABD = ZADB
[Angles opposite to equal sides are equal]
ZADC = n— £ABD
Using 2nd formula in m — n cot theorem
Here,m=landn=1
(1+1)cot{n—B)=1cotB—1cotC
= 3eotB = cotC
tan B

= —=3
tanC
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110. (a) We have,
= lim J_I
e l+r}
We know that, (1+ )" =1 +na”
1 1
= — < —
(1+) 14+m
O I |
= < dx
Iﬂ(1+x*}" j’”l+n_t2
L 1 1 -1 1
= ———— < —[tan 1 1]
jﬂ{l+12}al J; nilg
1 -1
= —=tan Jr:
Jn
1 -
= lim J_j — dr< lml -J_T tan™ +fn
L n
= L--:—
2
l{ L=2
2

111.(d) We have,
Jred—dfeo1 4 fr+8-6fr-1=1
Y- -2x2fi—1+4+
Jr=1P -2x3 i -T+9=1

= Jr-1-2P s fr-1-3P =1
|1J.r— 1 —2|+|4J.r— -3=1
= |,J.‘r—l—2|+|-.,'.r— |
=(fr-1-2)—(fr-1-3)
We know that,
Ir lx—al+|x—b=(x—a)—(x—D)
Then, (x—a){x—B<0
(fJr=1-=2(fx—-1-3)<0
= 2efr-1<3 =25<x<10
.. Equation have infinite many solutions.
112. (d) We have,

U

ar+y+z=a )]
x+hy+z=b ... i)
X+y+ez=¢ ... (iid)
are inconsistent
11 11
1 b l=0andlp b 1f#0
1 1 g c 1




11
Now, 1 b 1=0
1 1

albce—1)—-1(c—1}+1(1-b)=0
abc—a—-c+1+1-b=0

=

= ahe—a—-b—c+2=0
a 1 1

and L b 1[0
e 1 e

It is possible only whena # 1, b# 1 and ¢ # L.

113.(a) P = Probability of getting an even number= 13
1 1
==
1TTET

For atleast 4 times an even number, probability is

<)) <) w66

2

114.(b) Equation of plane containing linex —y—1=10
and z—1l=0is{x—y—1)+A(z—1)=0

=3 x—y+hz—1—-4=0 i)
Since, this plane is parallel to line

i—£=l=mdg,|l=3
2 3

x—l_y—3=i "
2 0 3 ()
AL+ (M (-1)+3(h)=0
= A=—2/3

Putting the value of & in Eq. (i), we get

_r—y—z.:—l+g={}and3.r—3y—2‘.:=1
3 3
20 2
115.(d) We have, (1 +x+x7)" = Z ax’
r=0

. 1
x is replaced by — — we get
¥

40
= (1-x+2")"= En:—x}’a;“’"

)
Z (-1)a,.a,,, iscoefficient of x in product of
r=10

20
(14x+ %)™ [1 —1+Li] =0
r ox
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116.(a) Let
. 4sin®reost — cosy + sinx
L= lim -
1__,3:_‘ sinx + cosx
2ﬁi|1.t{si|13.t + cos>x + Psinrcosxy — 1)
_ —cosx +sinx
L= lim -
-1 siny + cosx
f
Zsinz[{sinx + cosx)® — 1] — cosx +sinx
L= lim I{ : ) ]
1__,34_" sinx + cosx
L= li Zsin w{sinx + cosx)® — Isinx — cosx + sinx
:—,::—' sint + cosx
L= lim (simx + cosx) ( 2sinxsinx + cos(x — 1)
-3 sinx + cosx
4
L= lim Zsinx(sinx+cosx)—1=-1
r—&-s—‘
1
117.(b) Given,
axb=c
bxc=a
cxa=hb

(bxe)-a=a-a
(cxa)-b=b-b
Now,a®—b” =(bxc)-a—{cxa)-b
=|becal—[cahbl=0
s af~|bf=0
= fa]-Is=0
We know that,
|]axbbxcexal =[a be]®
[a be] =[a be]?
|abe][-[a be]-1]=0

[abe]=1
lalbl]e[=1
la] =|b| =]c|= 2
118.(a) Let z=1+1y
Then argz = t;;m'l[E
x
Civen, arg(z) = T
G
tan"£=—_
x 6
= 2. IHJI£= 1
x G 3




|z — 2431 = &
Je+iy— 234 =2
2y - 23 =3

This is the equation of circle whose centre is

{0, 2:3)and r=i.
Now., x — /3y = 0 touches the circle.

L _[0-+3(23)
1+3
J..=H=3
2

Also given,

=
S A=3
119. (a) We have,
l+m+n=10
and P=m®+n®

Putting the value of 1 in Eq. (ii), we get
(m+ m}2 =m> +n’

mE 40t + 2ma=m® + n’

=

= mn =10

= m=0,n=0
when m=0l=—n

1
JE,

2 Direction cosines are [—

When n=0l=-m

11

b )
)

120.(¢) Let the foot of perpendicular be(h, k).
Equation of tangent with slope m passing (k, k)

isy = mx £ f/6m” + 2 wherem=—h /k

2 Direction cosines are [—

(5

Angle between lines are
-1 1

msEl=[:E>< —:}E]+(l}x .

msﬂ=%::-ﬂ= m/3

Gh? h+k*
= —+ 2=
k? k

6h° + 2% =(h? + k%)
So, required locus is 62 + 27 = (2 + y*)%
121.(d) Let
hix)= fix) — 2a(x)

hi{0) = f{0) — 2g(0)
h(0)=2-(0)

Mow,
=

[ f(0)=2 g(0)=0]

LAi)

29

= h{0)=2
Also, h{1)= f(1)— 2a(1)
= h(l)=6—2(2)
[ f(1)=6, gl)=2]
= hily=2
. h(0) = h(1)

Be(x) = f*(x) - 22°(x)
By Rolle’s theorem h*{e) = 0
= fle) - 2g"(e) =0, f’(c) = 2g"(c)
122.(b) We have,

1
I=j 1+.1c—L T
x

1=Ier+%d1+_|‘{x—%]c”-]?dr
1

I= je: +-]?d:r + II[I - :—2}: +:d.'r

1 1
x4 - 4+ -

J'=_[.e Ty + xe -‘—_[.e

... Qi)

e
I=xw *+0C

123.(d) We have,
(1 +ax + be) {1 — 20)'8
=1+ ax + 7)1 - "0, 2 + 0,207 -

50 (20)% + SOy (2o L)
Coelficient of 2® is — 052" + a- "0(2)7 - D0, (2)

and coefficient of x* is
8¢, (2 - 8¢, (2)%a + "C,(2)%h
Since, coefficient of r*and ¥ are zero.
=02 + oL (2P a) - Bo 2 b=0
4217 »x 16
3x2

= —1Ta+h=0

and Hﬂ—%a+b=ﬂ

Solving Eqs. (i) and (ii), we get
a=16and b= 12
3
124.(a) Equation of plane parallel to the plane
t-y+ 2 -5=0isx—2y+2:+ k=0

Since, this plane is unit distance from origin.

A
1+4+4

|A|=3=h=%3
Equation of plane is

x—y+2:=3

. (i)

... {ii)




125.(b) Let A be the event that maximum is 6.

B be the event that minimum is 3.
5
PlA)= %{numlwr less than 6 is 5)
3
*c
P(B)= ﬁ{numl}rr greater than 3 is 5)
-3
X,

P{Ar"\B}:v

‘3
-~ Required probability

2 i
_paray<BANB) G _2 1

PA) g, 10 5
126. (b) We have, 52 _ cos(Ra) _,
sl o5

= sin(Act)cosot — cos{ Aat)sing = (A — 1)sinticosa
= sinfd —L)o=({L — 1)sincteosa

= sin(A —1)oe= sin 2ot

It is possible, when A —1=0=k =1
L-1

and S ol AW=3
2

2 & has only two solution.
127.(b) Given, y = ax® + bx + ¢ has two x-intercepts one is
positive and one is negative and vertex is(2, — 2).The

graph of y = ax® + br + ¢ is

Yo/

2.-2)
Clearly from graph
cx=0a>0
and —I-’::l.'l = —h>0
a
= h=0

fil)c0=a+b+c<0
ab<0,ac<0,bec> 0
128.(b) Let A =(1, 2) equation of line is
2=l _y-2_ A6

r=—

cos® sinf 3

.r=%msﬁ+ L, y=?sinﬂ+2

This point lies on line x + y = 4

V6

s — cosB +£sinﬂ =1
3 3

= sinﬁ+m~19=£
J2
= sin[£+ﬁ]=£
4 2
= I 4 0=60°0r 120°
4
= 6=15"or 757

Larger angle = 75°.
129.¢d)[F + 1]=[F]+ 1, Let[P] = n, then n is integer

([P + 1] [Pl =(n + 1, n) lie inside the region
of circles

S=1r+y -2 -15=00,=(L0Lr=4
and§, =17+ -2 —T=0,C, =(L, 0), r, = 2/2
Both circles are concentric.
aln+1 +0" —2n+1)-7>0
and(n+1)" +n" -2n+1)-15<0=24<n’ <8
Which is not possible for any integer.
130.(a) We have,

dy _ .- Wy T ¥
— =g e — ¢
F ( )
= e*’%‘r + Vet =™
Put e =0
ody_do
dy  dy
£+ ve® =™
dx

This is linear equation
LF.= ¢ % = ¢
- Bequired solution is
voet = jv"‘ ey +C
poe = (e - 1)+C
= e e =" (F = 1)+C
= =" —1+ce™
131.(d) Civen, curve is (i — 1) =2t
= y—x==% .N'T

= y=.'r:t.w'r;
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i
4 [1.2]
1
+*1r
1-!5'
y=x-x /X
5 o

- Area bounded = |j;{{r + 11";} —(x- 14:?}}:11'

= li!_f[:xs‘rzd_tl = gsq unit

132.(d) We have, f(x) = [ (3sinx + 4cos x)dx

. 14
= j’{.'r}=SSinr+-lms.r=53i|1[r+tau 15]

. om 4m
Since, — < x<—
4 3
=5 T<x+tan'4/3< 2
w f(x)< 0, ie f(x)is decreasing.

Sm 4n 4in
- Least value of f(x)i :_E,_]= [_]
ast value of f{x)is - 1 =

1x/3
Least f{x)= _F{Ssilu + deosx) dy
o

=[-3 cosx + dsinx[;*"*

R E:

9-443
2
133.(a) Letz; = ret®

Then, = =re~'®
5 = 20 _ p2eiln
]
= ==
n
s-rn,—j‘"l::]]I = tanfl = l;m.E = \IE— 1
RJ'{:I} L

=% la.'n£='ﬁ—l
8
n=48
134.(B) (1 + 2+ 27 + 64 =[(1 + 231 + )0

=1+ o"™1 + 10

=(1+", + "0, 2" + M0 2t + 0y L)

¥+, & + 0, 2% 5

-~ Coeflicient of £* =("C )("C,)+ "C,
=100+ 210 =310

135.(ec) Since only one letters can not be in wrong
envelope so that at least two letters are in wrong
envelope means all the letters are not in right
envelopes.

Lx=6l-1=720-1=T19
Y = number of ways, so that all the letters are in
wrong envelopes

, 1 1 1 1 1 1
={:![I ——+———+———+—]
12t 3! 4! 5! &l
=360 — 120+ 30 - 6+ 1 = 265
r—y =T19— 265 = 454
136.(c) We have, x = log; 3 + log. 5 + log, 7
Since, AM = GM
. logs 3+ log:5 + logg 7
v 3
= (log; 3-log-5 - logg
log3 . log5 . lng?]]'r:l
logs  log7 log¥

T:I]M.

= 123[

[l]lf: 3
= x>3|= =x>
2 Iz
137.fc) -2+ A=0
= r=1+.J1-A
;}=I—4|JI—A,;.1=I+.JI—A

Similarly, r=9—J81 - B, s=9+,/81-B

Since, P, g, r, & are in AP.
g—p=s-—r

= 2fl-A=2,851-B

= B=80+A

and g-—p=r—g

= Gyl —A=8-./81-B
= A=-3B=T7

13B.(c) We have,
(l-—app+y+=z=0
x+(l-b)y+z=0
t+y+(l-gjz=0
has many solutions

|l —a 1 1
1 1-b 1 |=0

1 1 1-

= al + ac + be = abe

31




ab + be + ac > (a2 bzfz}ua =(abe)* 2 3

Minimum of abe = (3)% = 27

139.(c) Civen,
AL = A'A
and B=A"la
So, BB =(AtA AT AT

=(ATAn[(AT)(ATY]
=(A™an)[Aaan)]
[(ATy = A (ay =(a)"]
_ A_'{A'A}II: A.-}—I
= a7y
(a4 (a4 ay
=I-1=1
140.(a) We have,

- - T
sin ™' + tan .'r=E:aﬂ{r<:l

ly=cos™'x

||1 ]
= tanlx = I,un_][—x]
x
= .1:2=q|’1 -5

= T -
tan"'x = = —sin
2

= P el-1=0 =”2=—I:..,I’.-T
= 20
= -1
’ 2
= =2t +1=45
141.(a) Given, |cosx | = 2[x]
0= |cosx =1
0=2[x]=1
1
0=[x]s=
2
=0
|cosx =0
T
rIInmt+—
2

For any value ofne N, [n] # 0

Hence, the equation has no solution.
142.(0}U£m[3£%:au+ﬂ5%
cos(o+P)=4/5 = tan(o +B) =3/ 4

sinfe—f)=5/13=20-Peb,
and tan(a — By =5 /12

Now, tan2et = tan(o+f +a—p)
_ tanfet + B) + tan(o — B)
1 — tanfet + B) tanfer — B}
_3/4+5/12 _36

l—i’u’-lxi 33
12

143.(e) 185 draws are required for 2 aces means in the first
17 draws, there is one ace and 16 non-ace and 15th
draw 2nd ace.

- 1 =
. Required probability = C.:; x € xi= 561
. 35 15025

144.(e) Since, (a+ pb) is normal to &
" (a+pb)-e=0
(1= p) i +(2+ 2)] +(3+ pk)- (31 +]) =0
3-3p+2+2p=0=p=>5

145.(b) We have,
Flx)=xfx]
Jlx)=px [ [x]=p]
Frix)=p=[1]
frix)=1x]
146.(b) We have,
flx)= e
= flx) = 2ue = _ gyl
= )= 20 (1-x%)
= fxy=0=x=0-11

fr=h)<0, f'ih)= 0, So minimum at x = 0

F(L=h)=0, f(1+h)< 0, So maximum at x = 1

f=1-h)=0, f(—1+h)<0, So maximum at

r=-—1

o Minimum fix) = f{0)y=0

Maximum f{x)=¢"" =1
-

flx)z0vx

So, difference between maximum and minimum

values =i -0= L
e £

147.(a) Given,
9=+ [ fdefo)=1 .6

Since,

S Y=o o L8

Iix)
= J% dr = _[r.f.'r
= logf{x)=x+C
= [ix)= Ae”
= filx)=Ae" +K




flo)=A+K=1 -.[if)
m‘:&f+x+ﬂmf+khh

= k+[Ae" + Kl =0

= k+Ae—A+K=0

= Ale—1)+2k=0 ..{iii)

From Eqgs. (ii) and (iii), we get

A=i,k=l_#
3—e 3—-¢
2" 1-¢
1= +
S 3-e 3-¢
148.(b) We have,
!,|=|e2r+.1:‘;1
= A _ o2 4 o
dx

4.
de), g

- Equation of normal at {0, 1) is
1
—l=-
] E{ﬂ
= i+ 2 -2=0

2
-~ Distance from (0, 0) from normal = T
]

149.(c) Given, line == L _ =24y passes through

-1 3
P(1,2 4)
To find the reflection of line we need one more point
on the line clearly M (0, 5, 5) also lie on line.
Let N{ct, B, ¥) be the reflection M in the

x+y+z=T

33

ﬂ_ + ﬁj + T—+5 +7

g 2 2
= a+f+y=4
Also, MN is perpendicular, i.e. parallel to the normal
of the plane

@« B-5_¥-5_,
1 1 1
= a=Aipf=A+57=L-5
Sh+HA4+5+A+5=4
= h=—2
N=(-235)
l?.qu.mli{:uuF’.-"'.‘isl:_I=!‘||_2=:_'l
-3 1 -1
150.(b) We have,
it+tytz=9
Cry+28 =0
= Pyt +5-x—ylt=9
= g+ -5 -Gy +ay+8=0
= yr+ylx—3)+{x’ -5xr+8)=0
Sinceye R

(x5 —4(x —52+8)=0

2 = 10x + 25 — da” 4 20x — 3220
3 -1+ 70

S —Tr—Sx+7<0

(3r-T)(x-1)<0

IE[I,i:l
3

| | A

Length of interval = [1 - 1): kS
3 3




