JEE MAINS-12-APRIL-2014
PHYSICS

1. From the following combinations of physical constants
(expressed through their usual symbols) the only combination,

that would have the same value in different systems of units, is :

ch
2T eﬁ

(1)

62

2 m_ = mass of electron
2) 2n e, Gm? ( ‘ )

c

2. A person climbs up a stalled escalator in 60 s. If standing on the
same but escalator running with constant velocity he takes 40 s.
How much time is taken by the person to walk up the moving
escalator ?

(1) 37 s
(2) 27 s
(3) 24 s
(4) 45 s
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3. Three masses m, 2m and 3m are moving in X-y plane with speed
3u, 2u, and u respectively as shown in figure. The three masses
collide at the same point P and stick together. The velocity of

resulting mass will be :

S0
() (i+3)

2) -152(1‘—\/53)

(3) %(—’i#\@j)

(4) %(—i—ﬁj')

4. A 4 g bullet 1s fired horizontally with a speed of 300 m/s into
0.8 kg block of wood at rest on a table. If the coefficient of
friction between the block and the table 1s 0.3, how far will the
block slide approximately ?

(1) 0.19 m
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(2) 0.379 m
(3) 0.569 m
(4) 0.758 m

A spring of unstitched length / has a mass m with one end fixed
to a rigid support. Assuming spring to be made of a uniform
wire, the kinetic energy possessed by it if its free end 1s pulled

with uniform velocity v is :
(1) lmv2
2
(2) mv’
(3) lImf2
3
1

(4) gmv

A particle 1s moving in a circular path of radius a, with a
constant velocity v as shown in the figure. The center of circle is
marked by 'C. The angular momentum from the origin O can be

written as :
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d

(1) va(l+cos26)

(2) va(l+cos)

(3) vacos20
(4) va

Two hypothetical planets of masses m; and m; are at rest when
they are infinite distance apart. Because of the gravitational
force they move towards each other along the line joining their
centres. What is their speed when their separation is 'd' ? (Speed
of m; 1s v; and that of m» is v;):

(1) v,=v,

- 2G
(2) Vl_szd(ml+m2)

— 2G
: : d(ml+m2)
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® % e

mzJd(m1 +m,)

(4) vy=m \/7

v, =m, |—
m2

Steel ruptures when a shear of 3.5x10° Nm™ is applied. The
force needed to punch a 1 cm diameter hole in a steel sheet

0.3 cm thick is nearly :
(1) 1.4x10* N
(2) 2.7x10* N
(3) 3.3x10* N
(4) 1.1x10* N

A cylindrical vessel of cross-section A contains water to a
height h. There 1s a hole in the bottom of radius 'a'. The time in

which it will be emptied is :
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10.

11.

(1) %f
ma-\ g
) \/_A(

ma’ \ g
3 2\/52A\F
ma g
A h
4
™ \/5\/;

Two soap bubbles coalesce to form a single bubble. If V is the

subsequent change in volume of contained air and S the change
in total surface area, T i1s the surface tension and P atmospheric
pressure, which of the following relation 1s correct ?

(1) 4PV +3ST=0

(2) 3PV +4ST=0

(3) 2PV +3ST=0

(4) 3PV +2ST=0

Hot water cools from 60°C to 50°C in the first 10 minutes and
to 42°C 1n the next 10 minutes. The temperature of the

surroundings 1s :
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(1) 25°C
(2) 10°C
(3) 15°C
(4) 20°C

12. A Carnot engine absorbs 1000 J of heat energy from a reservoir
at 127°C and rejects 600 J of heat energy during each cycle. The
efficiency of engine and temperature of sink will be :

(1) 20% and —43°C
(2) 40% and —33°C
(3) 50% and —20°C
(4) 70% and —10°C

13. At room temperature a diatomic gas is found to have an r.m.s.
speed of 1930 ms™!. The gas is :
(1) Hy
(2) Cly
(3) F>
(4) O
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14. Which of the following expressions corresponds to simple
harmonic motion along a straight line, where x 1s the
displacement and a, b, ¢ are positive constants ?

(1) a+bx —cx’
(2) bx’
(3) a—bx +cx’

(4) —bx

15. A source of sound A emitting waves of frequency 1800 Hz is
falling towards ground with a terminal speed v. The observer B
on the ground directly beneath the source receives waves of
frequency 2150 Hz. The source A receives waves, reflected
from ground, of frequency nearly : (Speed of sound =343 m/s)
(1) 2150 Hz
(2) 2500 Hz
(3) 1800 Hz
(4) 2400 Hz
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16. A spherically symmetric charge distribution 1s characterised by

a charge density having the following variation

p(r):po(l—éj forr<R

p(r)=0 forr>R

Where r 1s the distance from the centre of the charge distribution

and p, is a constant. The electric field at an internal point

(r<R)is:
2
y Po 1 1
4¢,\3 4R
L L
e 3 4R
3) Po[I_ T
3¢,3 4R

2
4 Lo [E_T
12¢,\3 4R

17. The space between the plates of a parallel plate capacitor is

filled with a 'dielectric' whose 'dielectric constant' varies with

distance as per the relation :

K(x)=K, +Ax (A=a constant)
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18.

The capacitance C, of this capacitor, would be related to its

‘vacuum’ capacitance C, as per the relation :

Ad
1) C= C
() In(1+K Ad) °
A
2) C= C
2 d-In(1+KAd) °
Ad
3) C= C
O = k)
@ C -

— C,
d-In(1+K,/Ad)

The circuit shown here has two batteries of 8.0 V and 16.0 V

and three resistors 3 €2, 9 QO and 9 QQ and a capacitor 5.0 uF.
I

311% 43T Cp— %QII

80V — §9 QO =160V

>

L ,
How much is the current I in the circuit in steady state ?
(1) 1.6 A
(2) 0.67 A
(3) 25 A
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(4) 0.25 A

19. A positive charge 'q' of mass 'm' 1s moving along the +x axis.

20.

We wish to apply a uniform magnetic field B for time At so that

the charge reverses its direction crossing the y axis at a distance

d. Then :
(1) B=" andat="¢
qd \Y
mv nd
(2) B=—— and At = —
2qd 2v
@) B=2 i g
qd 2v
@) B=2"Y and ar="¢
qd \%

Consider two thin identical conducting wires covered with very

thin insulating material. One of the wires 1s bent into a loop and

produces magnetic field B;, at its centre when a current (I)

passes through it. The second wire is bent into a coil with three

identical loops adjacent to each other and produces magnetic

field B, at the centre of the loops when current 1/3 passes

through 1t. The ratio B, : B> 1s:
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21,

22,

(1) 1:1
2)1:3
3) 1:9
4) 9:1

A sinusoidal voltage V(t) = 100 sin (500t) 1s applied across a
pure inductance of L = 0.02 H. The current through the coil 1s :
(1) 10 cos (500t)

(2) — 10 cos (500t)

(3) 10 sin (500t)

(4) — 10 sin (500t)

A lamp emits monochromatic green light uniformly in all
directions. The lamp 1s 3% efficient in converting electrical
power to electromagnetic waves and consumes 100 W of power.
The amplitude of the electric field associated with the
electromagnetic radiation at a distance of 5 m from the lamp
will be nearly :

(1) 1.34 V/m

(2) 2.68 V/m

(3) 4.02 V/m
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23.

24.

(4) 5.36 V/m

The refractive index of the material of a concave lens 1s . It 1s
immersed in a medium of refractive index ;. A parallel beam
of light 1s incident on the lens. The path of the emergent rays

when p; > pis:

L
TR
L

4)

Interference pattern is observed at 'P' due to superimposition of

two rays coming out from a source 'S' as shown in the figure.
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25.

The value ‘7’ for which maxima is obtained at 'P' is (R 1s perfect

reflecting surface) :

—2] ——

2nA
1) |=——
SN
) 1_(2n—1)l

In an experiment of single slit diffraction pattern, first minimum
for red light coincides with first maximum of some other
wavelength. If wavelength of red light is 6600 A , then
wavelength of first maximum will be :

(1) 3300 A

(2) 4400 A
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26.

21

(3) 5500 A
(4) 6600 A

A beam of light has two wavelengths 4972 A and 6216 A with a
total intensity of 3.6x10~ Wm™> equally distributed among the

two wavelengths. The beam falls normally on an area of 1 cm?
of a clean metallic surface of work function 2.3 eV. Assume that
there 1s no loss of light by reflection and that each capable
photon ejects one electron. The number of photo electrons
liberated 1n 2s 1s approximately :

(1) 6x10"

(2) 9x10"

(3) 11x10"

(4) 15x10"

A piece of bone of an animal from a ruin is found to have “C
activity of 12 disintegrations per minute per gm of its carbon
content. The *C activity of a living animal is 16 disintegrations
per minute per gm. How long ago nearly did the animal die ?
(Given half life of '*C is ti» = 5760 years):

(1) 1672 years
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28.

29.

30.

(2) 2391 years
(3) 3291 years
(4) 4453 years

For LED's to emit light in visible region of electromagnetic
light, 1t should have energy band gap in the range of :

(1) 0.1eVto0.4eV

(2) 0.5eVt00.8eV

(3) 09eVtol.6eV

(4) 1.7eVto3.0eV

For sky wave propagation, the radio waves must have a
frequency range in between :

(1) 1 MHz to 2 MHz

(2) 5 MHz to 25 MHz

(3) 35 MHz to 40 MHz

(4) 45 MHz to 50 MHz

In the experiment of calibration of voltmeter, a standard cell of
e.m.f. 1.1 volt 1s balanced against 440 cm of potentiometer wire.

The potential difference across the ends of resistance is found to
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balance against 220 cm of the wire. The corresponding reading

of voltmeter 1s 0.5 volt. The error in the reading of voltmeter

will be :

(1) —0.15 volt
(2) 0.15 volt
(3) 0.5 volt
(4) —0.15 volt
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Part-2
1. Sol:

[MzLﬁT_SI_Z} 1s the dimensional formula of 2Ch2 :
nE,

2
c

[M“LOTO] 1s the dimensional formula of =
2me,Gm;

[L4T_TI_3] is the dimensional formula of ““f“ th ,
¢ he

2
[M_3L_]T_3A_4] b dimensional fommda 6 — ”;08“ g
ce

A dimensionless and unitless term will have same value 1n all

system of units. Option (2) 1s a dimensionless term. Thus, this

term would have same value in different systems of units.

2. Sol:
The expression of time taken by man is,

d
t:

V
d
60 =—
V]TI
The expression for time taken by escalator 1s,
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40=94

V

€5

So the total time 1s,

d
ttmal -
total
ttotal = d
( m+ves)
1 vm VES
T +
ttﬂtal d d
Substitute the values.
1 1 1
— e
t., 60 40
_ L
24
Thus, t,, =24s.
3. Sol:

According to the law of conservation of momentum,
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Left momentum = Right momentum

3m| —ucos60° + usin 60“}] +

3mui =

2m| —2u cos 60°7 — 2usin 60°, |

3muf +3m| ——i+ 0x3 il+
L 2 2 —
- 2u- 2ur3 .l
2m| —1— ]
u 4
== {~(F)-+3J)
4. Sol:
According to the law of conservation of momentum,
mv = MV’
0.004 %300 = 0.8V’
v'=1.5m/s

From kinetics, write the expression for the velocity,
v: =v'* +2as

0=1.5"+2x3xs

s~ (0.379 m

5. Sol:

The kinetic energy in elemental form 1is,
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d(KE)=%dm(dv)2

The velocity in elemental form 1is,

V
dv=—x

[

The mass 1n elemental form is,

dm:?dx

The kinetic energy in integral form 1is,

6. Sol:

Consider the diagram shown below,
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The expression of the component of angular velocity through
OC 1s,
OC=vxa = aaee (1)
By using the property of triangle,
0 = ¢

2
20=¢

The expression for the angular velocity for an arbitrary point N
from the figure is,

ON=0C+CN ... (2)

The expression of the component of angular velocity through
CN 1s,

CN =vacos¢

=vacos26

Substitute the values into equation (2)
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Angular momentum = va + va cos 26
=va(1+cos26)

. Sol:

Let reference point i1s at infinity. The total energy at infinity
will be 0.

So, 1nitial energy of the system 1s 0.

The expression for the final energy of the system will be,

KE — GM M,
d
From law of conservation of energy,
0=-— GM(iMZ +KE
...... (1)
KE - GMM,
d

As the momentum is conserved for the system, the kinetic
energy will be inversely proportional to the mass.

The expression of the kinetic energy for mass m, is,

| 1
KE, = —mlvl2 X
2 m,
m, +m,

Substitute above expression in equation (1),

°
Qcollegedunlag
India’s largest Student Review Platfor m
-~



Gmm, 1 1
=—m,V; X
d 2 m,

m, +1m,

I 2G
' . d(m, +m,)

Similarly for mass m, KE is,

1 > 1

—m,V, X
2" 2

2 [ m, ]

m, +m,

Solve the above expression.
[Gmlmz ] = lmﬂé X 1
d 2 m,

m, + m,

vem 2G
- d(m, +m,)

KE, =

8. Sol:

The expression for stress is,

Force

Stress =
Area

=3.5x10° N/m>

The expression for area is,
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Area = 2mrt
=21tx0.5%x0.3

—031tx10™* m?

The expression for the force is,

Force = A x stress
=(0.3mx10)x(3.5x10%)
=33x10* N

. Sol:
If the liquid i1s at x height from orifice at time t then, the

volume coming from the orifice 1s given by the expression,
V=vd4 ... (1)

The expression of the velocity of water 1s,
v=4/28%

From equation (1)

V=\2gxxnmr’ ... (2)

Write expression for rate of volume.

Compare equation (2) with the above expression.
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Solve the above expression.

A +/2h

[ = X

(7’) Vg

10. Sol:
Let the radius of the soap bubble i1s r and the radius of the

larger bubble 1s R. So, the surface tension 1s given by,

(R*-2r)
T=R
4(2r* - R?)
By solving the above expression,
- 7Z'(R3 —2r3)
47r(2r2 - Rz)
3y
48

Rearrange the above expression to form,
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3IPV+4TS=0

11. Sol:

The rate of change temperature 1s given as,

A_T:K[YHTZ_T}
t 2

Substitute the values.

QZK[60+55 _T]
10 2

10 rec
S=K(ss-m) (1)

Similarly,

3
~=K(6-T) .. 2)

Thus,
T=10°C

12. Sol:

The values for heat in Carnot engine is,

Q,.=10007
Q,; =600]

The expression for efficiency is,
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Q rej

n=1-
Qabs
_ 1600
1000
= 40%
So,
Tl — Qabs
T2 Qrej
400 1000
T, 600
T,=240K -273
=-33°C
13. Sol:

The equation of rms velocity is,

From 1deal gas equation,
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M =:’5><8.:’514><300

° 1930%x1930
=2x10"" kg or 2g

The molar mass of hydrogenis 2 g.

14.  Sol:
Only linear equations represent SHM along a straight line; and
the degree of x as 1 is present only in option (4) so it i1s a linear

equation. Thus option (4) 1s correct.

13. Sol:
By using Doppler effect,
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fo(c)
(c+v)

The velocity from the above expression is,

343
343 +v

of =

x1800=2150

v=>55.8m/s
The reflected frequency is,

343+55.8
343
=2500 Hz

x 2150

Sol:

The expression of charge for a symmetrically charged spherical
body,

dq = p x 4nr’dr

The equation of Charge density is,

I,
P=Po| 1%
0 R,

So, the total charge 1s given by,
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q.De x ds = total charge

8(47‘[1‘2) = pj.[:[l - %)49112 x dr

17. Sol:

The equation of potential 1s,
d

V=["Zdx
0 K

d 1
= d
=, (K, +7x)

:%[111(1(0 +2d)-InK_ |

:Eln{uﬁ)
A K

0
Let the charge density 1s o and the surface area is s.

The capacitance is given by,
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18.

Eln 1+E
A K,

Solve above expression by multiply the denominator and

numerator by d in the right hand side.

g 3\
C= S?\.><E I
d ad
In|1+—
\ KD Y,
C— Ml)b <C.
ln(l+dJ
KD
Sol:

The current would not flow through the branch with capacitor
in the steady state. Therefore, net potential 1s 8 V and

equivalent resistance 1s 12 €2.

So,

=0.67 4
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19. Sol:

Write expression for the energy balance for the charge,

2
my _ B
r
myv
"B
q
i me e (1)
2 B
B=2mv
qd

The equation of the total time for charge particles is,

_ 2mm

= . 2
Bq (2)
The equation of the time for reversal of direction is,
At=2
2
Solve equation (1) and (2),
a=2
2v
20. Sol:

Consider the following diagram,
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B> ™y
o3
o Q:‘“

«(—f—)» <—f—> = L
© QT

The equation of magnetic field for loop wire is,

B, = Ml 2n
27l
k1
1

The equation of magnetic field for coiled wire is,

1, (1/3)

B, =3x X 6T
2ml
3l
1
Taking ratio,
A
B, _ 1
B, 3up,l
1
3
Zl1, Sol:

The inductive reactance 1s,

X, =nL
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Substitute the values.

X, =500x0.2
=10 Q

The current lags behind voltage by % because the circuit is

pure inductive. So,

I:IOSin[mt—Ej
2

= —10005((01)
I= —IOCOS(SOOt)

22. Sol:
The intensity of electric field 1s,
P

[=—— 1
47r* 1)

Also,
I

[=—¢eE°C
2

From equation (1),
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P 1

== —¢E°C
4ar® 2
O
2mr’eC
s
2nreC
B 3
27:(5)2 x8.85x107"* x3x10°
=2.68V/m
The electric field intensity will be half of the total intensity and
thus,
B 2.68
2
=1.34V/m
235, Sol:

The light bends towards the normal as 1t passes through rarer to
denser medium and as it goes through lens to medium.

Thus, option (1) 1s correct.

24. Sol:

From the geometry of the given figure,
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[ =xc0s30°
_—
J3
The expression of total path difference by light 1s,

2x+&—2l=nk

2

For maxima, the path difference should be nA,

2x+%——2l=nk

2[£]+&—2l =nh

J3) 2
(2n-1)A/3
4(2-+3)

—

23, Sol:
Write the expression for the first minima of red.
sinf = A (1)
X

Write the expression for maxima for a wavelength A4, .

sing, = & ...... (2)
2x

As the light coincides, So compare (1) and (2).
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3, A

2x X

2
/’1.2 =§X 6600

—4400x107"° m

0
= 4400 A

26. Sol:

Write the expression for the number of photons per second by a

monochromatic light.

IAtA
n =
hc
Substitute the values,
(1.8><10‘3)><1x4972 x10"° %10
1=

6.64x107* x3x10°
=4.52x10"" photons per second

The number of photons ejected in 2 s 1s,

=2x4.52x10"
=9x10" photons

27. Sol:

The radioactivity in #* time,
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R=—
zﬁ
)i - R
R
Substitute the values.
)i 16
12
_4
3

Take log both sides, and use property of log.

(s,
_=10g s
T, 3

— TH

- log2
~ 5760
- log2
= 2391 years

t

[2log2 —log3)]

[210g2 — 10g3]

28. Sol:
A should lie between 4000x10™"° to 7600x107™" m for

emitting light. The equation of minimum energy is,

B he
min 3 x1 Coulomb
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Substitute the values in above expression,

Emin = hC ~19
Ax1.6x10
6.64x107* x3x10°

T 7600%10 " x1.6x10°"°
=1.7eV

Similarly,

7 6.64x107* x3x10°

™ 4000x107°x1.6 X107
=3¢V

29. Sol:
The range of frequency for radio wave 1s S MHz to 25 MHz

for sky wave propagation. Thus, option (2) 1s correct.

30.  Sol:
The potential gradient is,

V1.1

—=——V/cm
[ 440

The voltage across 220 cm 1s,
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V=?><220

=£><220

440
=0.55V

The error in reading is,
0.5-0.55=-0.05V
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JEE MAINS-12-APRIL-2014
CHEMISTRY

31. If m and e are the mass and charge of the revolving electron in
the orbit of radius r for hydrogen atom, the total energy of the

revolving electron will be :

2

le
(1) g

2

2) ——
T

2

3)

mec
r

32. The de-Broglie wavelength of a particle of mass 6.63 g moving
with a velocity 100 ms™ is :
(1) 10733m
(2) 107%™
(3) 107°!m
(4) 107%™
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33.

34.

35.

What happens when an inert gas is added to an equilibrium
keeping volume unchanged ?

(1) More product will form

(2) Less product will form

(3) More reactant will form

(4) Equilibrium will remain unchanged

The amount of BaS0s; formed upon mixing 100 mL of 20.8%
BaCl; solution with 50 mL of 9.8% H>SO4 solution will be :
(Ba=137,Cl=35.5,S=32, H=1and O = 16)

(1) 233 ¢

(2) 11.65¢

(3) 30.6 g

(4) 332 ¢

The rate coefficient (k) for a particular reaction 1s
1.3x10™* M™'s™ at 100 C, and 1.3x10™ M™'s™" at 150 C. What

1s the energy of activation (Ea) (in kJ) for this reaction? (R =
molar gas constant = 8.314 JK-1mol-1)

(1) 16

(2) 60
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36.

37.

(3) 99
(4) 132

How many electrons would be required to deposit 6.35 g of
copper at the cathode during the electrolysis of an aqueous
solution of copper sulphate ? (Atomic mass of copper = 63.5 u,

Na = Avogadro's constant) :
N

1) —4&

(1) 20
N

7y A

) 10

NA
) =5~

NA
(4) 5

The entropy (S°) of the following substances are :
CHs (g) 186.2 J K™ mol™

02 (g) 205.0 J K! mol™!

COz (g) 213.6 JK! mol™

H> O (/) 69.9 J K! mol™

The entropy change (AS®) for the reaction
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38.

39.

CHs () + 202 —> CO; () + 2H20 (I) is -
(1) =312.5 JK-! mol™!
(2) —242.8 JK-! mol™!
(3) —108.1 JK-! mol™!
(4) —37.6 JK~! mol™

The conjugate base of hydrazoic acid 1s :
(1) N7

(2) N;

3) N,

(4) HN;

In a monoclinic unit cell, the relation of sides and angles are
respectively :

(1) a=b#cand a=p=y= 90°

(2) azb#cand a=y=p= 90°

3) a#b#cand B=y= 90°# a

(4) azb#cand o #B#7y#90°
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40. The standard enthalpy of formation (AfH®9g) for methane, CHa

41.

42.

is— 74.9 kJ mol™'. In order to calculate the average energy given

out in the formation of a C—H bond from this it 1s necessary to

know which one of the following?

(1) the dissociation energy of the hydrogen molecule, H».

(2) the first four 1onisation energies of carbon.

(3) the dissociation energy of H> and enthalpy of sublimation of
carbon (graphite).

(4) the first four 1onisation energies of carbon and electron

affinity of hydrogen.

Which of the following xenon-OXO compounds may not be
obtained by hydrolysis of xenon fluorides ?

(1) XeO,F,

(2) XeOF4

(3) XeOs

(4) XeOq

Excited hydrogen atom emits light in the ultraviolet region at

2.47x10” Hz. With this frequency, the energy of a single

photon 1s :
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43.

44,

(h=6.63x107* Js)
(1) 8.041x107% ]
(2) 2.680x107 J
(3) 1.640x107* ]
(4) 6.111x107* ]

Which one of the following exhibits the largest number of
oxidation states ?

(1) Ti(22)

(2) V (23)

(3) Cr(24)

(4) Mn (25)

Copper becomes green when exposed to moist air for a long

period. This 1s due to :

(1) the formation of a layer of cupric oxide on the surface of
copper.

(2) the formation of a layer of basic carbonate of copper on the
surface of copper.

(3) the formation of a layer of cupric hydroxide on the surface

of copper.
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45.

46.

47.

(4) the formation of basic copper sulphate layer on the surface

of the metal.

Among the following species the one which causes the highest

CFSE, Ao as a ligand 1s :
(1) CN™

(2) NH,

) F

(4) CO

Similarity in chemical properties of the atoms of elements in a
group of the Periodic table 1s most closely related to :

(1) atomic numbers

(2) atomic masses

(3) number of principal energy levels

(4) number of valence electrons

Which of the following arrangements represents the increasing
order (smallest to largest) of 10onic radii of the given species

0>, S N>, P+ ?:

(1) O <N* < S* <P
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438.

49.

50.

(2) O <P <N < §*
(3) N> <O* <P’ < S
(4) N> <S* <0O* <P*

Global warming is due to increase of :

(1) methane and nitrous oxide in atmosphere
(2) methane and CO; in atmosphere

(3) methane and O3 1n atmosphere

(4) methane and CO 1n atmosphere

Hydrogen peroxide acts both as an oxidising and as a reducing
agent depending upon the nature of the reacting species. In
which of the following cases H,O, acts as a reducing agent in

acid medium ?
(1) MnO,

(2) Cr,0¥
(3) SO;"

(4) KI

Which one of the following complexes will most likely absorb

visible light ?
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(Atnos. Sc =21, Ti=22,V=23,7Zn=30)
(1) [Sc(H20)6]>"
(2) [Ti(NHs)s]**
(3) [V(NH3)6]*"
(4) Zn(NHs)s]*

@CI 1,—CH=CH,
: on mercuration-demercuration produces the

major product :

@(,Hz—(l.l—l—(.l—la
(1) OH
@»CHZ—CHZ—CHZ—OH
(2)

T CH,~ CH—CH,

L

3) OH OH

CH, - COOH

. In the Victor-Meyer's test, the colour givem by 1°, 2° and
3 alcohols are respectively :

(1) Red, colourless, blue

(2) Red, blue, colourless

(3) Colourless, red, blue

(4) Red, blue, violet
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53. Conversion of benzene diazonium chloride to chloro benzene is
an example of which of the following reactions ?
(1) Claisen
(2) Friedel-craft
(3) Sandmeyer
(4) Wurtz

54. In the presence of peroxide, HC/ and HI do not give anti-
Markownikoff s addition to alkenes because :
(1) One of the steps 1s endothermic in HC/ and HI
(2) Both HC/ and HI are strong acids
(3) HC! 1s oxidizing and the HI 1s reducing
(4) All the steps are exothermic in HC/ and HI

55. The major product obtained in the photo catalysed bromination
of 2-methylbutane is :
(1) 1-bromo-2-methylbutane
(2) 1-bromo-3-methylbutane

(3) 2-bromo-3-methylbutane

(4) 2-bromo-2-methylbutane
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56. Which of the following molecules has two sigma (o) and two
pi(mt)bonds :
(1) CoHq
(2) N2F»
(3) C:H.Cl
(4) HCN

57. Which one of the following acids does not exhibit optical
isomerism ?
(1) Lactic acid
(2) Tartaric acid
(3) Maleic acid

(4) o-amino acids

58. Aminoglycosides are usually used as :
(1) antibiotic
(2) analgesic
(3) hypnotic
(4) antifertility
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59. Which of the following will not show mutarotation?

60.

(1) Maltose
(2) Lactose
(3) Glucose
(4) Sucrose

Phthalic acid reacts with resorcinol i1n the presence of
concentrated HoSO4 to give :

(1) Phenolphthalein

(2) Alizarin

(3) Coumarin

(4) Fluorescein
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Part-2

31.Sol:

The total energy of a revolving electron in the hydrogen atom
1s calculated by adding the potential energy and kinetic energy
of the electron.
TE =PE+KE
Ze® Ze’
r ’ 2r
Ze’
2r
The value of Z for hydrogen atom is 1.

32. Sol:

The momentum of the particle is,
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p=m-v
=6.63x10° kg x100 m/s

=0.663 kg-m/s

The de Broglie wavelength of the given particle,
_

Y

- 6.626x107* J -5

0.663 kg -m/s
=10.00x10* m(=10"" m)
33. Sol:

The molar concentration of reactants and products does not
change by the addition of inert gas at constant volume, and due
to which the state of equilibrium remains unchanged. Thus, the
addition of an inert gas at constant volume does not affect the

equilibrium.

34, Sol:

The number of moles of BaCl, is,

2.08 g
137 g/mol + 2 x35.5 g/mol

=0.01 mol

Moles of BaCl, =
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The molarity of the given BaCl, solution is,

0.01 mol
0.1L

=0.1M

Molarity of BaCl, =

The number of moles of H,SO, is,

098 ¢
2x1 g/mol+32 g/mol+4x16 g/mol

=0.01 mol

Moles of H,SO, =

The molarity of the given H,SO, solution is,

0.01 mol
0.05L
=02M

The number of moles of BaSO, formed from BaCl, and

Molarity of H,SO, =

H,S50, solution is 0.1 mol because the number of moles of
barium is limited. The mass of BaSO, formed in the given

system 1s calculated by multiplying its moles with the molar

1MaAass.

Mass of BaSO, =0.1mol x(137 g/mol + 32 g/mol + 4 x16 g/mol)
=23.3g

Sol:
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The activation energy of the given reaction 1is,
K, [E] 11
In| — |= -
k:; RNT, T,

[ 13x107 M7s™ ) E, 11
1.3x10° M™'s™ ) (8314 J/mol-K )| 423K 373K

1.3x10™ Mls']

1.3x10° M 's™
E, = 60409 J/mol(= 60.4 kJ/mol)

E, =-26235.5x 1n[

36. Sol:
The number of molecules of copper formed in the given

electrolysis process 1s,

6.35gxN,
63.5 g/mol
=0.1IN,

- NA

10

Since one copper molecule is formed by 2 electrons. So, the

Molecules of Cu =

number of electrons 1s double the number of molecules of
copper. Hence, the number of electrons required in the given

system 1is calculated as,
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Number of electrons = 2 x &

10

37 Sol:

The standard entropy change of the given reaction is,

AS° = nS°(products)— » mS° (reactants)

B (Sﬂcoz(g) T 28?110(1) ) - (SEH«*»(g) T zsgz(g))
= (1 molx213.6 J/mol-K +2 mol x69.9 J/mol - K)

—(1 molx186.2 J/mol- K + 2 mol x 205.0 J/mol- K )
=-242.8 J/mol-K

38.  Sol:
The expression of the dissociation of hydrazoic acid is,

HN, > H" + N,

Thus, the conjugate base of hydrazoic acid 1s N;.

39. Sol:
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In a monoclinic unit cell, the relation between sidesis a#b #¢

, and the relationship between angles is y = =90° and o # 90°

40, Sol:

Write the expression of the balanced chemical equation for the

formation of methane.
C(s)+H,(g)—>CH,(g) AH®, . =-74.9 kJ/mol

If the values of enthalpy of sublimation of carbon and bond

dissociation energy of H, are known, the average energy

released 1n the given reaction can be calculated.

41]. Sol:

The chemical reactions of xenon fluoride with water are,

XeF, + H,0 = XeOF, + 2HF
XeF, +2H,0 — XeO,F, +4HF
XeF, +3H,0 — XeO, + 6HF

The oxidation state of xenon in XeQO, is +8.

4?. Sol:

The energy of a photon 1s,
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E=hv
=6.63x107* Jsx2.47x10" Hz
=1.640x107"% ]

43. Sol:
The number of oxidation states exhibited by an element
depends upon the number of unpaired electrons present in the d

orbital. Since, these are five unpaired electrons in the d orbital

of manganese that 1s larger than that of titanium, vanadium,
and chromium. Thus, manganese exhibits the largest number of

oxidation states among the given compounds.

44, Sol:

The copper metal in presence of air for a longer time reacts
with carbon dioxide, water, and oxygen to form copper
carbonate and copper hydroxide. The color of copper changes
to green due to the formation of copper carbonate (green
color).

The chemical equation involved in the reaction of copper with
moist air 1s given as,

2Cu+H,0+CO, +0, - CuCO, + Cu(OH),
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45.

46.

47.

Sol:

The crystal field splitting energy of ligand depends upon the
strength of ligands. The splitting of molecular orbitals occurs
due to the higher strength of ligands, cause results in the high
crystal field splitting energy. Since the strength of CO ligand

1s higher than that of the CN~, NH, and F . Therefore, CO

causes highest crystal field splitting energy out of the given
ligands.

Sol:

According to the modern periodic law, the similarity in the
chemical properties 1s shown by the elements having an equal
number of valence electrons in their valence shell. Thus, the
similarity in the chemical properties of elements in a group 1s
related to the number of valence electrons as all elements
present in a group have an equal number of valence electrons

in their outermost shell.

Sol:
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The atomic radii of O>", N*~ and S* is smaller than that of P>~
due to the atomic radius of elements decreases along the
period. The atomic radius of O°”is smaller than that of N°~
because both the 1ons have an equal number of electrons but

the number of protons is greater in O>~ as compared to N°".

Thus, the increasing order of atomic radii of the given elements

is O <N <§ <P,

48. Sol:
The increase 1n the amount of methane and carbon dioxide gas
in the atmosphere causes global warming. The increase in the
amount of these gases warms the earth’s atmosphere which

results in the global warming.

49.  Sol:
The reducing agent in the reaction with permanganate 1on in
the acidic medium is hydrogen peroxide as shown 1n the

chemical equation,

5H,0, + 2MnO; + 6H" — 2Mn*" + 8H,0 + 50,

50. Sol:
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The electronic configuration of central metal ions 1n the given
complexes 1s,

Sc’t =15°25°2p°3s°3p°

Ti* =1s°2s°2p°3s°3p°

V> =15*25°2p°3s°3p°4s’

Sc’ =15%2s%2p°3s*3p°3d"’

The central metal 1on present in the complex [V(NH3 ) JS+ has

its valence electrons in the 4s orbital that can easily excite to
the 3d orbital and can absorb visible light, but in case of other

complexes, the central metal 1on has fully filled electronic

configuration. Thus, the complex [V(NH3) ) ]3+ is most likely

to absorb visible light among the given complexes.

51. Sol:
The mechanism involved in the mercuration-demercuration of

the given compound is,
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0
O{)—c—cm

Hg”

\0—(“‘—CH3
O g\_ I?gOAc

Ph-CHZ-—CH=CH2—)-P1:.—CH2—CH—CH2—¢ ke
I

Q?%g\
Ph—CHz—C H=CH;
Non-classical Jcarbocation
¢H2b:
HgOAc
I
Ph—CHz—(lfH —CH&“ Ph—CHz—(FH -CH,
OH OH

The mercuration-demercuration reaction of the given
compound involves the formation of cyclic carbocation
intermediate. This cyclic carbocation intermediate cannot
undergo rearrangement because it 1s a type of non-classical

carbocation.

52. Sol:
In the Victor Meyer’s test, primary alcohols give blood red

color solution of nitrolic acid in sodium hydroxide as shown

below.

~



1°Alcohol

RCH.OH Cone HI)-RCH I AgNO,
2 or 2 }
Red P+1, RCH,NO,
(NaNO,+H,SO,)
or
HNO,
11-%‘-1\5031
NOH
Nitrolic acid

aOH
Blood Red colour

In the Victor Meyer's test, secondary alcohols give a blue color

solution of pseudonitrol in sodium hydroxide as shown below.

Conc I—H} AgNO,
R,CHOH == R,CHI -—}
Red P£1, R,CHNO,
(NaNO,+H_SO,)
or
HNO,
RC-NO,
NO
Pseudonitrol
¢NaOH
Blue colour

At the end of Victor Meyer’s test, tertiary alcohols form a

colorless solution as shown below.

~



33,

54.

Conc HI AgNO,

R,C-OH o PRCT ——

Red P+ 12 ch-NOE
(NaNO,+H,SO,)
or
HNO,

No reaction

¢N30H

colourless
Sol:

Sandmeyer reaction involves the reaction of benzene
diazonium salts with the solution of copper halide, and
hydrochloric acid leads to the formation of halogen substituted
benzene. The conversion of benzene diazonium salt to

chlorobenzene 1s shown below.

® o
@—sz C“CWCI)-@— Cl

Sol:

The steps involved in the antimarkovnikov addition of
hydrogen chloride and hydrogen 1odide on alkenes in the
presence of peroxide are endothermic in nature due to which
the antimarkovnikov addition of hydrogen chloride and

hydrogen 10dide 1s not favorable.

°
Qcollegedumag
India’s largest Student Review Platfor m
-~



55. Sol:

The photocatalyzed bromination of 2 —methylbutane proceeds

via free radical mechanism. Since the stability of tertiary free
radical 1s greater than that of primary and secondary radical,
the major product obtained in the given reaction corresponds to

that of tertiary free radical.
CH CH

l ’ Br./hv | :
CH—- CH—CH;~CH,——> CH- (T‘ —CH-CH,

Br (Major product)

2-Bromo-2-methyl butane
Thus, the major product formed in the given reaction 1s

2 —bromo — 2 —methylbutane.

56. Sol:
The structure of HCN 1s shown below.
H—C=N

In the structure of HCN, there are two sigma bonds and two pi
bonds.

54 Sol:

The structure of maleic acid 1s shown below.
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H COOH
N\ C /

C
H/ \COOH

Maleic acid exhibits only geometrical isomerism because only
ci1s and trans arrangement 1s possible in its structure due to the
presence of two groups at each carbon atom. So, the compound

which does not exhibit optical isomerism i1s maleic acid.

58. Sol:

Aminoglycosides are a class of antibiotics due to which they
are very useful as antibiotics. Thus, the aminoglycosides are

usually used as antibiotics.

39, Sol:

Sucrose does not show mutarotation because the bond present
between glucose and fructose 1s between the alpha hydroxyl
group of both glucose and fructose due to which it cannot

exists in alpha and beta form. Thus, sucrose does not undergo

mutarotation.

60. Sol:
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The formation of fluorescein takes place due to the reaction of

phthalic acid with resorcinol as shown below.

COOH HO OH
@: +2\‘@/ conc, H,SO,
COOH v
Phthalic acid Resorcinol HO

O 0
SO ¢
l COOH

Fluorescein

~
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JEE MAINS-12-APRIL-2014
MATHEMATICS

61. A relation on the set A = {x : ‘x‘ <3,xe Z}, where Z 1s the set of
integers 1s defined by R = {(x, y):y = ‘x‘, X # 1}. Then the

number of elements in the power set of R is :

(1) 32
(2) 16
3) 8
(4) 64
62. Let z# —1 be any complex number such that Z_% 1S a purely
Z+1

imaginary number. Then z + 2 18 :

Z
(1) 0
(2) any non-zero real number other than 1.

(3) any non- zero real number

(4) a purely imaginary number.

63. The sum of the roots of the equation, x* + ‘2}( — 3‘ —4=0,18:
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(1) 2
(2) -2
3) V2
(4) —/2

2 2 2
2 7 2
a b C 2Z B e

64.1f [(a+2)" (b+1) (c+A)’|=Kila b c|,A#0, then k
(a+1) (b=1)" (c—A) .

1s equal to :
(1) 4Aabc
(2) —4Aabc
(3) A’

(4) —4)°

X

1
65. If A=
3 -1 2

6
} and B =| x | be such that AB :|:8} then :

(1) y=2x
(2) y=-2x
3) y=x

(4) y=-X
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66.

67.

63.

8-digit numbers are formed using the digits 1, 1, 2, 2, 2, 3, 4, 4.
The number of such number in which the odd digits do not
occupy odd places, 1s:

(1) 160

(2) 120

(3) 60

(4) 48

55
If [2+§) 1s expanded in the ascending powers of x and the

coefficients of powers of x in two consecutive terms of the
expansion are equal, then these terms are :

(1) 7® and 8™

(2) 8™ and 9™

(3) 28" and 29®

(4) 27" and 28®

Let G be the geometric mean of two positive numbers a and b,

and M be the arithmetic mean of = andl, If = :G 184 : 5, then

a b M

a:bcanbe:

°
Qcollegedunlag
India’s largest Student Review Platfor m
-~



(1) 1:
(2) 1:
(3) 2:
(4) 3:

S~ L o B

69. The least positive integer n such that

70. Let f,g:R—>R be two functions defined by

(1
f(x)=<xsm[x)’ X;éo,and g(x)=xf(x):
0, %X =0

Statement I : /is a continuous function at x = 0.
Statement II : g is a differentiable function at x = 0.
(1) Both statements I and II are false.

(2) Both statement I and II are true.

(3) Statement I 1s true and statement II 1s false.
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Tl

12,

(4) Statement I is false and statement II 1s true.

1

If f(x)=x"—x+5x> = and g(x) is its inverse function, then

o'(7) is equals ;
1) -

@ =

OF

1
@ ——

Let f and g be two differentiable functions on R such that

f'(x) >0 and g'(x) <0, for all x e R. Then for all x :

(1) fg(x)) > f(g(x —1))
(2) flgx)) > f(glx +1))
3) g(f(x)) > g (fix -1))
(4) g(fix)) <g (fix +1))
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5 ;
73.If 1+x"+x° =) a,(1+x), forall x in R, then ay is :

(1) —4
(2) 6

(3) -3
(4) 10

5 d 2
: SIn” X Cos” X :
74. The integral I dx 1s equal to :
(sin3 X + Cos’ x)2

v (u;ﬁx)“
(Z)_3(L+;m3x)+c
i (Jil) he
&) - 3(1?22; x) T

75. If [ ] denote the greatest integer function, then the integral

j.[cos x]dx 1s equal to :
0
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T
L

(2) 0

3) -l
T

@ —

76. If for a continuous function f(x), J.(f(x)+x)dx =q° —t*, for

all t > —m, then f[—%] is equal to :

(1) =

m
(2) o

T
) =

T
(4) P

77. The general solution of the differential equation,

. d :
sin 2X —y—\/tanx -y=0,1s:
dx
@cqllegeduniag



(1) yvtanx =x+c¢
(2) yVcotx =tanx +c¢

(3) yvtanx =cotx+c
(4) yvJecotx =x+¢c¢

78. If a line intercepted between the coordinate axes is trisected at a
point A (4, 3), which is nearer to x-axis, then its equation is :
(1) 4x-3y=7
(2) 3x+2y=18
(3) 3x+8y =36
(4) x+3y=13

79. If the three distinct linesx +2ay+a=0, x+3by+b=0 and
X +4ay +a = 0 are concurrent, then the point (a, b) lies on a :
(1) circle
(2) hyperbola
(3) straight line
(4) parabola

80. For the two circles x> +y*> =16 and x* +y -2y =0, there is/are:
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(1) one pair of common tangents
(2) two pairs of common tangents
(3) three common tangents

(4) no common tangents

81. Two tangents are drawn from a point (-2,—1) to curve y* =4x.

If o is the angle between them, then |tana| is equal to :

1
(1) 3

1
@
3) V3

(4) 3

82. The minimum area of a triangle formed by any tangent to the
‘ X2 yz
ellipse +
P> 16
(1) 12
(2) 18
(3) 26

(4) 36

=1 and the coordinate axes 1s :

°
Qcollegedumag
India’s largest Student Review Platfor m
-~



83. A symmetrical form of the line of intersection of the planes

84.

83.

x=ay+b and z=cy+d is:

X—b -1 z~d
(1) ——=+—=

a 1 C

x-b-a y-1 z-d-c
1 C

(2)

x—a y—-0 z-c

3)

[f the distance between planes, 4x-2y—-4z+1=0 and
4x —2y—4z+d=01s 7,thendis :

(1) 41 or—42

(2) 42 or—43

(3) —41 or 43

(4) —42 or44

If X,y and Z are three unit vectors in three-dimensional space,

2,
1S ©

Z+X

then the minimum value of |;§: + 5}\2 + \j} o 2\2 +
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86.

87.

3
(1) 5
2) 3

3) 343
4) 6

Let X and M.D. be the mean and the mean deviation about X
of n observationx., 1=1,2,...., n. If each of the observation is

increased by 5, then the new mean and the mean deviation about
the new mean respectively , are :

(1) X, MD.

(2) X+ 5, MD.

(3) X,MD. +5

(4) X+5,MD. + 5

A number x 18 chosen at random from the set

1, 2, 3, 4, ....., 100;. Define the event : A = the chosen number
{ |
(x ~10)(x —50)

(x—30)

x satisfies > (0 Then P(A) 1s :

(1) 0.71
(2) 0.70
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88.

89.

(3) 0.51
(4) 0.20

o 3 B 3
Statement I : The equation (sm ]x) +(cos ] x) —an’ =0 has a

solution for all a > L

32

Statement II : For any xeR, sin”'x+cos" x=

2 2
Oﬂ(sinl X—E] égi.
4

(1) Both statement I and II are true.
(2) Both statements I and II are false.
(3) Statement I is true and statement II is false

(4) Statement I 1s false and statement II 1s true

1 cos B 1

T
— and

If f(0)=|-sin®@ 1 —cos6| and A and B are respectively

—1 sin 0 1

the maximum and the minimum values of f(6), then (A, B) is

equal to :

(1) (3,-1)
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@) (4.2-2)
3) (2+v2,2-42]
) (2++2,-1)

90. Let p, q, r denote arbitrary statements. Then the logically

equivalent of the statement p = (qVvr) is::
(1) (pvq)=>r
2) (p=q)v(p=r)
3) (p=>~q)r(p=r)
(

4) (p=>q)Ar(p=>~1)
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PART-2

61. Sol:
For ‘x‘ < 3, the set A 1s,

A4={-2,-1,0,1,2)

For y = ‘x‘ and X #—1, the set R 1s,

R={(-2,2)(0,0)(1,1)(1,2)}

The power set of R 1s,
2°=16
62.  Sol:

Let’s consider z = x +iy

The expression 1s,

1 : 1
Z+—=x+iy+——
Z x+1iy
=xX+iy+ lx(x—.iy)
x+iy(x—iy)
eapeE?)
X +y

zero real number.

1

This term cannot be purely imaginary. T

Z

hus, z +— 1S any non-
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Sol:

Write the equation when x > i

2
X +[2x-3|-4=0
x*+2x-7=0
Write the equation when x < %

X' +[2x-3|-4=0
x*=2x+3-4=0

x=2x-1=0
Compute the roots of the quadratic equations when x > %,
—b+/b* —4dac
X, =
2a
2+(2) —4x1x(-7)
- 2x1
24432
2
=—1+22
Compute the roots of the quadratic equations when x < %,
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2 2a

=(22)£(2) —4x1x(-1)
2x1

2448

2

—1-2

Compute the sum of the roots as,

X, + X, =—1+2v2+1-+2
2

64.  Sol:
By gauss elimination, apply the first row transformation

R, > R,—R and R, > R, —K,.

A(2a—1) A(2b-1) A(2c-2) [a* b* ¢
4a) 4b) 4 |=kila b ¢
(a=2)"  (b=2)  (e-a) | |11

By gauss elimination, apply the second row transformation

R,—> R, +R and R —a»R]—%RZ.
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5 =k =k a’ b> ¢’
4ar. 4bA 4cil=kAhla b ¢
a’ b’ ¢’ 1 1
1 1 1 a’ b> ¢’
—4)X°la b cl=kAla b ¢
a’ b ¢’ 1 1
aZ b2 CZ a2 b2 CZ
42°la b cl=kMla b ¢
1 1 1 1
k = 4)*
65. Sol:
The multiplication of AB 1s,
1
AB =
_8_
1 2 x| T6
X | =
3 -1 2 8
1 I

b —

y+2x+x]| [6
bp—X+l| |®

Solve the above matrix for first equation.
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y+2x+x=6

3x+y=6
Solve the above matrix for second equation.
3y—x+2=8

3y—x=6
Solve the above equations.
Ix+y=3y—x

4x =2y

y=2x

66. Sol:

The expression for the ways to select 3 odd places out of 4 odd

places is,
3! 5!

n=4C%x X
2! 312!
4! 3x2! 5x4x3!
X X
3!(4—3)! 21 312!

S5x4

=4 x3x
=120

67. Sol:

The expression for the general term from Binomial theorem 1is,
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P(f") — nCvr _pr 'qnmr

(2 +£TS =>C .(E]r 5
3 "3

Let’s consider the coefficientsof 7., =7 .

55 1 r 55-r 55 1 i 55-r-1
Gl = | :257=Pg . = 2
3 3
SSCr ) [l]r . 255—1‘ - 55Cr+1 . [l)ﬂ.l ) 254—1"
3 3

55! 33!

1
(55—r)irt = (55— (r+1))1(r+1)! [5]
="
Thus, the first term is given as,
(r+1)" =(7+1)"
= g™

And, the second term is given as,

(r+2)" =(7+2)"
=9th

68. Sol:

Write expression for the geometric mean of numbers a and b.

G = %/ab

The value of b 1s ar.
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Thus, the expression becomes,

G=4%a-ar
= anJT

Calculate the arithmetic mean of numbers — and — as,

_b+a

~ 2ab
1 2ab

M b+a

The ratio of s .G 18,

M
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L:G:b+a
M ab
2a-ar

ar+a _ 4
a\/; 5
a’r g
avr - a(r+1) 5
Jrooo2
(r+1) 5

Solve above equation,
5\t = 2(r+1)
25r=4(r* +1+2r)
4r* + 4 +8r=25r
4r° -17r+4=0
The roots of the above equation are,
4r(r—4)-1(r—-4)=0
(4r-1)(r—4)=0

r=land4
4

Thus, the value of a:b is,
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69.

a=br
a
— =T
b
_
4
Sol:
Write the general binomial expression.
2 2 2 1
1————2—...— =3 <
3 3 3 100

1—2[1—%—...— 11)<L
3 3 3" 100

Solve the above expression.

3) (.1 100
3
1 [1_3"1-‘} 1
1—2[—) 2
3 2 100
3
1 -1+ {1< 1
3* 100
3" >100

Further solve the above expression,
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.l >100
3
n—1=5
n =
70. Sol:
Write the given function.
-y
xsin| — x#(
=)
0 x=0

The value of the function f(x) at x > 0.

lim x sin [1) =0
x—0 X
= /(0)
So, the [ (x) 1s continuous function at x =0.

The value of the function g(x) at x > 0.

g(O)zO
:limg(x)

x—0

The expression for the left hand limit of the function g(x) 1S,
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lim g(x) = lim

x—0 x—>0 —h
h* sin [—lj —0
. h
= lim
x—0" —h
=0

The expression for the right hand limit of the function g(x) is,

g(0+ h) — g(O)
h’ sin(l)—o
h
x—0" k
=

Since, the left hand limit is equal to the right hand limit. Thus,

lim g(x) = lim

x—0" x—0"

= lim

the function g(x) at x =0 is differentiable.

71. Sol:

Write the given function.
f(x)=x"-x+5
Compute the value of x at which the value of f(x) is 7 as,

T =’ ~%+5
2=l 1)
x=2and3
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T2,

The value of the function g(x) 1S,

g(/(x))=x

Differentiate the above expression.

f'(xz—x+5)
1
2x-1

The value of the function g’(7) 1S,

, 1
g(1)=727
_1

3
Sol:

The term f '(x) > () shows that it 1s an increasing function.

The term g'(x) <0 shows that it is an decreasing function.

In case (1),

x>x—1
g(x)>g(x-1)

f(g(x))<f(g(x-1))
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In case (2),

x+1>x
g(x+1)>g(x)
f(g(x+1)) < (g(x))
f((x))> (g (x+1)
In case (3),

x>x-—1
f(x)> f(x-1)
g(/(x))<g(/f(x-1))
In case (4),

x+1>x
f{x+1)>j(x)
g(f(x+1))<g(f(x))
g(f(x))>g(f (x+1))

Sol:

Write the given equation.
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3 :
[+x'+x° =) a,(1+x)

1=0

aﬂ+al(1+x)+az(1+x)2+

=|a,(1+x) +a,(1+x) +

.'r:ﬂ15(1+.;'c)5

— —

aﬂ+al(1+x)+az(1+x2+2x)+

a, (1+3x+3x" +x° ) +a, (1+4x+6x" +4x° +x*)

+aS(l+5x+10.‘x2 +10x’ +5x" +x5)

el —

Compare the coefficients of x°.
a; =1

Compare the coefficients of x*.

a,+5a, =1
a,+5=1
a,=—4

4

Compare the coefficients of x°.
a,+4a,+10a,=0
a,—16+10=0

a,=060

Compare the coefficients of x°.
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a,+3a,+6a,+10a, =0
a,+18-24+10=0
a,=—4

74. Sol:

Write the given integral.

sin’ xcos’ x

zdx=J. dx

i 3 \?
. [sin’x cos’x
COS X +

sin’ xcos’ x

(Sin3 x + cos’ x)
cos’x cos’x

2 2
fan” xsec” x

= d
I(tan3 X+ 1)2 ’

Let, the term tan’ x +1 is,
tan’ x+1=p
(3 tan” xsec’ x)dx =dp

d
dx = 2p =
3tan” xsec” x

The integral 1s,
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tan” xsec’ X tan® xsec’ x dp

(tan . 1) (pf 3tan’ xsec” x
1 1
=— d,
3 (p)z P
I S
3(1 +tan’ x)
75.  Sol:
Write the given integral.
/2
j[cosx]dx j Odx + j ~1dx

/2

=~(x),,
g
-3

76. Sol:

Write the given continuous function.
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Write the expression of the function.

j.f(x)dx = j.—3xdx
Thus, the value of f(x) is,
f(x) =—3x

The value of f [—g) 1S,

(S

=T

77. Sol:

Write the given differential equation.
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31n2x( \/tanxj
dy_ ’y =4/tanx

dx sin2x
Compute the integration factor of the above equation as,
x)dx
IF =™
_I rl i
—=e sin 2 x
—lln tan x
— 2
1

Jtanx

The expression for the general solution of the equation 1s,

1 \/7
- tan x
T
yNcotx =x+c¢

v/ tan x

78. Sol:

The below figure represents the diagram of the line,
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C\ (0, b)

4.3)

B

Write the value of the abscissa at point B.

a_,

3

a=12

Write the value of the ordinate at point C.

2 _
3

b=2
2

Write the equation of the line.

3

£+l=1
a b
x+2y:1
12 9
3x+8y =236
79. Sol:
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Write the matrix form of the given equations.

1 2a a
1 3b b (=0
_1 4a a |

By gauss elimination, apply the first row transformation

R, > R,—R, and R, —> R, —R,.

| 2a a
0 3b-2a b—-a|=0
_O 2a 0 |

Compute the determinant of the above matrix as,
1| -2a(b-a)|=0
a=b
The locus of (a, b) lies at x = 0 or y = x. Hence, the point (a, b)

will lie on a straight line.

80. Sol:
The distance between their centers 1s 1 unit and sum of their
radii 1s 3 from the two given equations of the circle. Thus, one
of them lie completely inside the other. So, there will be no

common tangent.
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81. Sol:
Write the equation of the tangent.

y=(=1)=m(x-(-2))
y+1 :m(x+2)
y:mx+(2m—1)

Write the condition of tangency.

( =

4
m
2m—1= 1
iy
2m’ —m—1=0
(2m+1)(m-1)=0
Compute the roots of the above equation as,

(2m+1)(m-1)=0

m=—land1

Compute the value of the tan« 1s,
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82.

‘tanaf‘: Ll
1+mm,
1y
_ 2
1+[—lj1
2
=3
Sol:

Let the point on an ellipse i1s M having coordinates
(4 cos ,9sin 9) as shown 1n figure.

Ay

P IM

\

Write the equation of the tangent.

Ecust‘Ea’+lsintE»’ =1
4 9
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83.

Let the points P and Q intersect the tangent at M with
coordinate axis.

Write the coordinates of point P.

e
cosé

Write the coordinates of point Q.

p:[o, L ]
sin &

Compute the area of the triangle.

) )
2\ cosd /\ siné

36
sin 26
Compute the minimum area of the triangle as,
36
Amin _ 1
=36
Sol:
Write the first equation.
x=ay+b
x-=b
y =
a
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Write the second equation.
z=cy+d

_z—d

o

X

Equate the both equations.

a 1
84.  Sol:
The expression for the distance between the two lines 1s,
d-1 :7
42427 4 42
d-1 _7
6
d-1=%42
d=+43and —41
83. Sol:

Write the given expression.
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,, 5 | B° deptek 2apek o

X+ y Z+X

“+pra

2P +292+ 20+ %P +22%

2% +29° +22° +

2% P+2924+25 %
PEES R ER P

2(cos b, +cosb, +cosb;)

= 6+2(cos b, +cosb, +cosb,)

The minimum value of given expression lies at

_ 2%
T

The minimum value of the given expression is,

2 27 2 Dy
=6+2| COS— + COS—— + COS—
3 3 3

91:92:‘93

Z+X

A A2 A Al2
2+ +|p+E[ +

86. Sol:

The expression for the mean of the n observation 1s,

a+a,+a,+...+a,

X =
n

The new mean after the increment 5 1in each observation i1s

given as,



= (a,+5)+(a,+5)+(a;+5)+...+(a, +5)

new

n
=X+5

The expression for the mean deviation of the n observation 1s,

(a} —)_()+(a2 —)_()+...+(an —X)

n

M.D. =

The new mean deviation after the increment 5 1n each

observation 1s given as,

((al +5)—()_(+5))+((a:2 +5)—()_(+5))+
_...+((an +5)—()_(+5))

87.  Sol:
Write the given expression.
(x — 10)(x—50) -
(x — 30)

Here, the range of x lies

x€4{10,11,12,13...29} U {50, 51, 52 ...100}.

The total value of x 1s 71.
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Thus, the value of P(A) 1S,

71
P(A)=—
( ) 100
=0.71

88. Sol:

Write the given equation.
(sin‘1 x)3 + (cos“ x)

1Y 1
(Sln X) +(COS X)

3 3
—am” =0

3
3
= an

3
. -1 -1 . -1 . 1
(sm X + COS .)C) —3sIn” xCos x(sm X + COS X) = El?n"li3

3
[E) — 3[£ —cos”’ x) cos ' x[Ej = an’
2 2 2

Solve the above equation.

753 311:2 2 3n s 2 3
— COS x+—(cos x) =an
8 4 2
3n 5 2 O 4 T g
— (cos x) ——C0S X |+—=an
2 ] 8

3n [ _ n]z | 3
—||cos x—— | —— |+—=am
4 16
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Since, the value of cos™' x lies,

0<cos'x<m

T _ T 3n
——S(COS ]x——JS—

4 4)” 4
2 2
Oﬂ(coslx—i) SQL
4 16

Thus, statement I 1s false.
For statement II, the given equation is not applicable for any

x € R. So, statement II 1s false.

89. Sol:

The determinant of the given matrix is calculated as,
f(0)=1(1+sinfcos@)—cosf(—sinf—cos )+ 1(—sin2 0+ 1)
=1+sinfcos+sin@cosd+cos* O —sin’ 6 +1

=1+sin26 +(1+ cos 26)

=2+sin286 +cos26

The value of sin 28 +cos 28 lies between —\/5 and \/5

The maximum and minimum value of sin 26 + cos 28 1is,

2+sin280+cos260 =2+ ﬁ[sin[%+29)]

=24+/2
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The maximum value of A 1s 2+ \/5 and the minimum value of

BisZ—\/E.

90. Sol:
Simplify the given statement as,
p=>(qvr)
~pv(qvr)
(~pva)v(~pvr)
(p=q)v(p=r)
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