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PHYSICS

1. A particle performs simple harmonic motion with amplitude A. Its speed is trebled at the instant that it is
at a distance ? from equilibrium position. The new amplitude of the motion is:

(1) AV3
2=

(3) §VAT
(4) 3A
Solution: (2)

vV =wVAZ —X?;
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2. For a common emitter configuration, if « and B have their usual meanings, the incorrect relationship
between a and B is:

_ B
(1) a = 1+B

_ B
(2) a = 1+p2
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B)-=z+1

(4)a=%

I

Solution: (2, 4)
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3. A student measures the time period of 100 oscillations of a simple pendulum four times. The data set is
90s, 91s, 95s and 92s. If the minimum division in the measuring clock is 1s, then the reported mean
time should be:

(1) 92 +18s
(2)92+3s
(3)92+2s
(4)92+50s

Solution: (3)

T | T, |Ti—T (T; — T)?
t; |90 |-2 4

t, |91 |-1 1

t; |95 |3 9

t, |92 |0 0

T, |92 (X, —T (T, — T)?

>(T; — T)?
- / (IN )

T, =92 + 35

T, =92 +1.8
T, =92+2

Because least count of clock is 1s.
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4. If a, b, c are inputs to a gate and x is its output, then, as per the following time graph, the gate is:

d_[1ELIAS LL L.
S I N B
b L
a [
x __|

(1) OR

(2) NAND
(3) NOT
(4) AND

Solution: (1)

albjc|d|X
0/0]0]|0]|0O
0/0]0]1]1
When any input is one output is one hence the gate is ‘OR’ gate.

5. A particle of mass m is moving along the side of a square of side ‘a’, with a uniform speed v in the x-y
plane as shown in the figure:

d
y D C
a d
A B
s 4
R
¥ 45 e

Which of the following statements is false for the angular momentum L about the origin?

(nf=mq%

(2) L= %Rf( when the particle is moving from D to A.

+ a] k when the particle is moving from B to C.

3) L=- %Rf( when the particle is moving from A to B.
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Solution: (2, 4)

4) L=mv [ — a] k when the particle is moving from C to D.

L=fxPorL=rpsin0f
OrL =r,(P)f

- R o~
ForDto A L =—=mV(-k)

- R o~
For AtoB, L =—=mV(-k)

ForCtoD, L= (% + a) mV(k)
ForBtoC, L = (% . a) mV/(k)

6. Choose the correct statement:

(1) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

(2) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the frequency of the audio signal.

(3) In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

(4) In amplitude modulation the frequency of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

Solution: (3)

As per properties of A.M. in amplitude modulation the amplitude of high frequency carrier wave is made
to vary in proportion to the amplitude of the audio signal.

7. Radiation of wavelength 2, is incident on a photocell. The fastest emitted electron has speed v. If the
wavelength is changed to 3:}‘, the speed of the fastest emitted electron will be:
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Solution: (3)
12 =he _ i
Smv® =~ ¢ ...(i)

Loz = 2he i
Smv't =-——¢ ... (i)

From eqgn. (i) % = %mvz + ¢

On putting this equ. (ii)

lmv2+q.’>>—q,'>

1 4
— 12 — _
mv (2

2 3

S 4
v U3

8. Two identical wires A and B, each of length ‘I, carry the same current I. Wire A is bent into a circle of
radius R and wire B is bent to form a square of side ‘a’. If By, and By are the values of magnetic field at

the centres of the circle and square respectively, then the ratio E—A is :
B

W=
(2) =
Op
(4) =

Solution: (2)

2mR = 4a

o |
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Hol
By = —(2V2
B = (2V2)
BA }.101 ma
— =X
_oma _m (E)_ T2
42R  4/2\27  8V2

9. A pipe open at both ends has a fundamental frequency f in air. The pipe is dipped vertically in water so
that half of it is in water. The fundamental frequency of the air column is now:

(1) 2f
(2)/;
3 gf
3
4~
Solution: (2)
open pipe
fe \
T 21
closed pipe
f’ _ \"4 _ \"4 .
4, ]
4(2)

10.The region between two concentric spheres of radii ‘a’ and ‘b’, respectively (see figure), has volume
charge density p = %, where A is a constant and r is the distance from the centre. At the centre of the

spheres is a point charge Q. The value of A such that the electric field in the region between the
spheres will be constant, is:
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’/al
k\ \ Q b J

N

(1) =2

n(aZ-b2)

2=

a2

(3) —

2Tta?

Q
(4) 21t(b%2-a2)

Solution: (3)

BN
=V,

~ K[Q + far 4nx2dx§]

r2

Y LAY
|2 HA 2r2  2r2
dE
dr
Q 4mAa?
=t 2
r 2r

_Q

2ma’

E

0

11.An arc lamp requires a direct current of 10 A at 80 V to function. If it is connected to a 220 V (rms), 50
Hz AC supply, the series inductor needed for it to work is close to:

(1) 0.044 H
(2) 0.065 H
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(3) 80 H
(4) 0.08 H

Solution: (2)

)
Nt
220
VZ + 6400 = 220 x 220
IR = 80

VL, = V48400 — 6400

80
=g 10 = V42000 = 210

X, =210

I

Xy, = 2mnfL = 210

210

R TR

12. ‘n’ moles of an ideal gas undergoes a process A — B as shown in the figure. The maximum
temperature of the gas during the process will be:

9PyVq
(1) _%HI\R/
9 PoVp
2) _IIDIRV
9 PoVp
(3) 4nR

3PyVy
(4) 2nR

Solution: (3)
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Tmax at mid point

e Gr)CY)
nR nR

_ 9 (POVO)
"~ 4\nR

13. A person trying to lose weight by burning fat lifts a mass of 10 kg upto a height of 1m 1000 times.
Assume that the potential energy lost each time he lowers the mass is dissipated. How much fat will he

use up considering the work done only when the weight is lifted up? Fat supplies 3.8 x 107 J of energy
per kg which is converted to mechanical energy with a 20% efficiency rate. Take g = 9.8 ms™2:

(1) 9.89 x 1073 kg
(2) 12.89 x 103 kg
(3) 2.45 x 1073 kg
(4) 6.45 x 1073 kg

Solution: (2)
m = 10kg,h = 1m, 1000 times
PE = 98] x 1000 = 98000 ] = 98 k]
= 9.8 x 10*]
Fat burn = 3.8 x 107 ] x 0.2
= 7.6 X 10° ] per kg

—9'8X104—1289x10‘2
M= ex106

=12.89 X 103 kg

14.A point particle of mass m, moves along the uniformly rough track PQR as shown in the figure. The
coefficient of friction, between the particle and the rough track equals p. The particle is released, from
rest, from the point P and it comes to rest at a point R. The energies, lost by the ball, over the parts, PQ
and QR, of the track, are equal to each other, and no energy is lost when particle changes direction
from PQ to QR.

The values of the coefficient of friction p and the distance x = (QR), are respectively close to:
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:
h:;‘lm
;
H 30° R
Horizontal — Q N
Surface

(1) 0.29and 3.5 m
(2) 0.29 and 6.5 m
(3)0.2and 6.5 m
(4)0.2and 3.5 m

Solution: (1)

B )

H 300 R
Horizontal — Q
Surface

h
tan 30° = 1

I=hvV3=2V3m
Wi = —umgl or Wy = —umgx
pmgl = pmgx; x =1
x = 2v/3 m; W, = AK
mgh — pmgl — pmgx = 0
h—pl—px=0
2 2 1
I+x 4/3 2V3

15.The temperature dependence of resistance of Cu and undoped Si in the temperature range 300-400 K,
is best described by:

2=p(l+x)=>p=

(1) Linear increase for Cu, exponential decrease for Si.
(2) Linear decrease for Cu, linear decrease for Si.
(3) Linear increase for Cu, linear increase for Si.

10
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(4) Linear increase for Cu, exponential increase for Si.

Solution: (1)

Resistance variation with temperature: Cu-metal, undoped Silicon-Semi Conductor resistance of metal
increases with increase in temperature linearly resistance of semi Conductor decreases exponentially with
increase in temperature.

Resistance

Semiconductor

Temperature

16. Arrange the following electromagnetic radiations per quantum in the order of increasing energy:

A : Blue light
B: Yellow light
C: X-ray

D: Radiowave

(1) C, A, B, D
(2)B, A, D, C
(3)D, B, A, C
(4)A, B, D, C

Solution: (3)
E=hf>Exf

D,B,A,C

17.A galvanometer having a coil resistance of 100 Q gives a full scale deflection, when a current of 1 mA is
passed through it. The value of the resistance, which can convert this galvanometer into ammeter
giving a full scale deflection for a current of 10 A, is:

(1) 0.1Q

(2)30
(3) 0.01 Q

11
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4)20Q

Solution: (3)
We know that

=107
=0.01Q

18. Half-lives of two radioactive elements A and B are 20 minutes and 40 minutes, respectively. Initially, the
samples have equal number of nuclei. After 80 minutes, the ratio of decayed numbers of A and B nuclei
will be:

@1:4
(2)5:4
3)1:16
4)4:1

Solution: (2)
t = 80 min = 4TA = 2TB

. N 15N
no. of nuclei of A decayed = N, — — = —
24 16
. N 3N
no. of nuclei of B decayed = Ny — — = —2
22 4

. 2 5
required ratio = "

19. Identify the semiconductor devices whose characteristics are given below, in the order (a), (b), (¢), (d):

V. .
T

(a) (

12
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I:' >V i\\\\=
Intensity
[Hluminated of light
(©) (d)

(1) Solar cell, Light dependent resistance, Zener diode, Simple diode
(2) Zener diode, Solar cell, Simple diode Light dependent resistance
(3) Simple diode, Zener diode, Solar cell, Light dependent resistance
(4) Zener diode, Simple diode, Light dependent resistance, Solar cell

Solution: (3)

Its V-I characteristics of simple diode.

I

Its V-l characteristic of Zener diode.

V-I characteristics of Solar cell

H,

CODE

13
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Resistance

S

V-I characteristics of light dependence resistance.

20.A combination of capacitors is set up as shown in the figure. The magnitude of the electric field, due to

a point charge Q (having a charge equal to the sum of the charges on the 4 uF and 9 pF capacitors), at

a point distant 30 m from it, would equal:

3uF
4 uF — -
—— QuF
| *‘7
2 uF

-

+A| =

8V
(1) 420 N/C
(2) 480 N/C
(3) 240 N/IC
(4) 360 N/C

Solution: (1)

3uF

| 4uF
luF

Potential at 4uF = 6 volt

=~ charge q; = 24uC
Potential at 9uF = 2 volt
=~ charge q, = 18 uC
Total q = 42 pC

kg _ 9x10%°x42x107°
2 900

E= =420 N/C

14
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21.A satellite is revolving in a circular orbit at a height ‘h’ from the earth’s surface (radius of earth R;
h<<R). The minimum increase in its orbital velocity required, so that the satellite could escape from the
earth’s gravitational field, is close to: (Neglect the effect of atmosphere.)

1) \/gZE

@ JeR (V2 - 1)
(3)/2gR

(4) {/gR

Solution: (2)

Since h<<R
VO = 4/ ZgR
&V, =,/gR

~ min velocity required
Vo — Ve = /2gR — /gR
= (VZ-1)/R

22.A screw gauge with a pitch of 0.5 mm and a circular scale with 50 divisions is used to measure the
thickness of a thin sheet of Aluminium. Before starting the measurement, it is found that when the two
jaws of the screw gauge are brought in contact, the 45% division coincides with the main scale line and
that the zero of the main scale is barely visible. What is the thickness of the sheet if the main scale
reading is 0.5 mm and the 25™ division coincides with the main scale line?

(2) 0.70 mm
(2) 0.50 mm
(3) 0.75 mm
(4) 0.80 mm

Solution: (4)

Lc—0'5—001
—50— . mm

Zero error = 0.50 — 0.45 = —0.05
Thickness = (0.5 + 25 x 0.01) + 0.05
=0.5+4+0.25+0.05

15
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= 0.8 mm

23.Aroller is made by joining together two cones at their vertices O. It is kept on two rails AB and CD

which are placed asymmetrically (see figure), with its axis perpendicular to CD and its centre O at the

centre of line joining AB and CD (see figure). It is given a light push so that it starts rolling with its
centre O moving parallel to CD in the direction shown. As it moves, the roller will tend to:

B D
....... .........
A G

(1) go straight.

(2) turn left right alternately.
(3) turn left.

(4) turn right.

Solution: (3)

<

Say the distance of central line from instantaneous axis of rotation is r.
Then r from the point on left becomes lesser than that for right.

S0 Viefe point = wr’ < or = Vg point

So the roller will turn to left.

24.Hysteresis loops for two magnetic materials A and B are given below:
B B

- .
|
‘ ] ¥
| I S T A oH
/ /¥

“twy e

These materials are used to make magnets for electric generators, transformer core and
electromagnet core. Then it is proper to use:

(1) A for transformers and B for electric generators.

(2) B for electromagnets and transformers.

(3) A for electric generators and transformers.

(4) A for electromagnets and B for electric generators.

16
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Solution: (2)
B
-
|

il

/
/o
e

The graph of B is graph of soft ferromagnetic material which is we use to consist of electromagnets

and transformers.

25.The box of a pin hole camera, of length L has a hole of radius a. It is assumed that when the hole is

illuminated by a parallel beam of light of wavelength A the spread of the spot (obtained on the opposite

wall of the camera) is the sum of its geometrical spread and the spread due to diffraction. The spot

would then have its minimum size (say bp,i,) when:

(1) a = VAL and by, = V4AL
(2) a =2 and by = VAL
A2 A2
(3)a =" and by, = (3-)
(4) a = VAL and by, (%)

Solution: (1)

The diffraction angle Aa cause a spreading of L:}‘ in the size of the spot. These become large when a

(Radius) is small.

So adding of two kind of spreading (for simplicity) we get spot size is
a+2
a

Hence to find out minimum value of this

17
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2
We can write it as J (a - L%) + 4LA

* The minimum value is when a = % i.e. the geometric and diffraction broadening are equal V4LA

~ When a = +AL and b,;,, = V4AL

26. A uniform string of length 20m is suspended from a rigid support. A short wave pulse is introduced at its
lowest end. It starts moving up the string. The time taken to reach the support is:
(take g = 10 ms™2)

(1) 2v/2's
(2)V2s
(3) 2mV2's
(4) 2s

Solution: (1)

t = 2\/% = 2+/2 second.

27.An ideal gas undergoes a quasi static, reversible process in which its molar heat capacity C remains
constant. If during this process the relation of pressure P and volume V is given by PV™ = constant,
then n is given by (Here Cp and Cy are molar specific heat at constant pressure and constant volume,
respectively) :

Wn =g

@n=53,

@n=g

@n=53,

Solution: (4)

PV = k

C=C +—C—Cy=m=

1-n=— V,n—l—C_RCv
_CGCG-R C—Cy—(Cp—Cv)

c-Cy ' C—Cy

18
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C-Cy—Cp+C Cc-C
e Al e A P

c-Cy ' C-Cy

28.An observer looks at a distant tree of height 10m with a telescope of magnifying power of 20. To the
observer the tree appears:

(A) 20 times taller.
(B) 20 times nearer.
(C) 10 times taller.
(D) 10 times nearer.

Solution: (1)
_ 10

X
10
0, =— (20)
X

Now 20 times taller.

29.In an experiment for determination of refractive index of glass of a prism by i = §, plot, it was found that

a ray incident at angle 35°, suffers a deviation of 40° and that it emerges at angle 79°. In that case
which of the following is closest to the maximum possible value of the refractive index?

1) 1.7
(2) 1.8
(3) 1.5
(4) 1.6

Solution: (3)
i=35%6=40%e="79°
0=i+e—A

40° =35°+79° - A

A =74°

Andr; +r, = A=74°
Solving these, we get u = 1.5

Since 6, < 40°

19
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sin (74 -; 40)
sin 37

Hmax = 1.44

n<

30.A pendulum clock loses 12s a day if the temperature is 40° C and gains 4s a day if the temperature is
20° C. The temperature at which the clock will show correct time, and the co-efficient of linear
expansion (a) of the metal of the pendulum shaft are respectively:

(1) 30°C;a = 1.85 X 1073/ °C
(2) 55°C;a = 1.85 x 1072/ °C
(3) 25°C;a = 1.85 X 1075/ °C
(4) 60°C;a = 1.85 x 1074/ °C

Solution: (3)
AT oc AB

12406
4 9-20
30—-60=140—-0

40 = 100
8 = 25°C

1
AT=§aA9XT

4 = %aS x 86400

8x10°
5x86400

8000

4320
a=1.05x%x10"5 °C

(04
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MATHEMATICS

31. The area (in sq. units) of the region {(x, y):y? = 2x and x? + y? < 4x,x =0,y > 0} is:

(1) n -2 () 2-22 OESE ) n-%
Solution: (4)

y? = 2x (Area out side the parabola)

x? + y? < 4x (Area inside the circle)

First finding point of intersection of the curves

x% 4+ y%? =4x and y? = 2x

x% 4 2x = 4x
x% = 2x
x=0,x=2

Ifx=0,theny =0and if x = 2,theny = +2.
Co — ordinates of A(0,0) and B(2,2)

Asx >0 y = 0 only area above x — axis would be considered

2

|

| 0

Véax —x? dx — \/Efx/fdx‘

[ 2

|

| 0

2
4—(x—2)2% dx— \/Efﬁdx]
0

2 2

[V g ()i

=

lel Nes
S~——
o N

21
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= [0— 2sin"L(~1)] - \Eézﬁ]

[ 8
T3

32. If f(x) +2f () =3x,x = 0,and S = {x €R: f(x) = f(-x)}; then S :

(1) Contains exactly two elements
(2) Contains more than two elements
(3) Is an empty set

(4) Contains exactly one element

Solution: (1)
FOO+2.f (;) =3x (i)

Replace x by i

) +2rm=2 (i)

X

3f(x) =§—3x

2
f(x)z;—x

f) =f(=x)
Therefore %— 5% = —% +x

4
= 2x

—=
2 = x?
X = i\/i

Contains exactly two elements

2x1245x°
x5+x3+1)3

33. The integral f(

dx is equal to:

H,

CODE

22
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where C is an arbitrary constant.

x5

D) s T

_ 410

(2 ———+¢C

2(x5+x3+1)?
—x5
) e €
10

(4) ————+C

2(xS+x3+1)?

Solution: (4)

J 2x1?% 4 5x°
(x5 +x3+ 1)3

(2x? +5+9)dx

x15(1+i2+ 1)3

+C

- 2(x> + x3 4+ 1)2

+C

- Offline 3rd April

34. Forx €R,f(x) = |log2 —sinx| and g(x) = f(f(x)), then:

H,

CODE

23



JEE MAIN 2016

< T Detailed Solution - Offline 3rd April

i A

(1) 9'(0) = —cos(log2)

(2) g is differentiable at x = 0 and g'(0) = —sin(log2)

(3) g is not differentiable at x = 0

(4) g'(0) = cos(log2)

Solution: (4)

In the neighborhood of x =0, f(x) =log2 — sinx
9(x) = f(f(x) =log2 — sin(f(x))

= log 2 — son (log2 — sinx)

It is differentiable at x = 0, so
g'(x) = —cos(log2 —sinx) (-cosx)

g'(0) = cos(log 2)

35. The centres of those circles which touch the circle, x? + y? — 8x — 8y — 4 = 0, externally and also
touch the x — axis, lie on :

(1) A hyperbola (2) A parabola

(3) Acircle (4) An ellipse which is not a circle

Solution: (2)

x2+y2—8x—8y—4=0

has centre (4, 4) and radius 6.

Let (h, k) be the centre of the circle which is touching the circle externally

Then

Jh—-92+(k—-4)2=6+k

h? —8h + 16 + k* — 8k + 16 = 36 + 12k + k?
h? —8h —20k—4 =0,

Replacing h by x and k by y
x2—8x—20y—4=0

Equation of parabola.

24
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36. The sum of all real values of x satisfying the equation (x? — 5x + 5)"2+4"‘60 =1is:
(1) 6 (2 5 (3) 3 4) -4

Solution: (3)

(x2 — 5x + 5)x2+4x—60 — 1l

(x2 — 5x + 5)(+10) @=6) — 1

x = —10and x = 6 will make L.H.S = 1.

Alsoatx = 1; (1)1 =1

And atx = 4; ()™ =1

We should also considered the case when x? — 5x + 5 = —1, and it has even power
x2—5x+6=0

(x—2)x-3)=0

So x = 2 will give = (—1)¢ven

Atx =2

(_1)12(—4) _—

So sum would be

-10+6+1+4+2=3

Hence answer is 3

37. If the 2™¢, 5th and 9" term of a non — constant A.P. are in G.P., then the common ratio of this G.P. is:

(1) 1 2) - @) : 4) =
Solution: (4)

Letthe AP.bea,a+d,a+2d,.....

Given (a + d).(a + 8d) = (a + 4d)?

a? + 9ad + 8d? = a? + 8ad + 16d?

8d%2—ad =0

25
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d[8d —a] =0
d #0
d _ a
-8
So, 2™ term 5t term 9th term
Would be (a + %) (a + g) (a+ a)
= 3a 2a
8 2
2™ term 3a 4

Common Ratio :

1Stterm  29a 3

38. The eccentricity of the hyperbola whose length of the latus rectum is equal to 8 and the length of its
conjugate axis is equal to half of the distance between its foci, is :

(1) = (2) V3 3) = 4) %
Solution: (1)
2b2

=38 0

a

2b == 2ae ...(i)

2_3
a 2
From (ii)
NOW,e=\/1+b—z:\/1+f
a 4
2
e
2:1 L
e +4
3
2
-e“ =1
4e
4
2=_=1
¢ =3
2
e =—
V3
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n
39. If the number of terms in the expansion of (a - % + %) ,x # 0, is 28, then the sum of the coefficients of
all the terms in this expansion, is :

(1) 243 (2) 729 (3) 64 (4) 2187
Solution: (2)

n
(a — E + %) as the question is having three variables the total number of terms would be

(n+1)(n+2)
1.2

(n+1DMm+2)=56

which is equal to 28

Which gives n = 6, and sum of coefficients would be (1 — 2 + 4)¢ = 3¢ = 729,

40. The Boolean Expression (p A~ q) VqV (~pAq)isequivalent to :
(1) p Vg (2) pv~q (3) ~pAq (4) pAg
Solution: (1)

P A~q) VqV(~pAq)

Set equivalent

=(ANB)U(AnB) UB

=(AUB)—-(ANB)UB

=AUB

Hence answerisp Vv q.

41. Consider f(x) = tan‘1< i:gi) X € (0, g) Anormaltoy = f(x) atx = g also passes through the
point :
T b4 21
@ (50 @ (5.0) (3) (0,0) @ (0.%)
Solution: (4)

1+ sinx T
_ -1 _
f(x) =tan /1—sinx X E(O,Z)
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, _ 1 1 1+sinx _% cos x(1—sin x)+cos(1+sin x) _T

f (x) o 1+(%) 2 (1—sinx) ( (1-sinx)? ) atx = 2

: V3

2 2\{3 1 2

4

Slope of tangent = %
So slope of normal = -2

Also at x=% y=tan"1\/§=§.

So equation of the tangent would be (y — g) = =2 (x — E)

It passes through (0, 2?”)

1

42. lim (—"+1) :;2)""3")5 is equal to :

9 18 27
D 5 (2) 3log3 —2 B = 4) =
Solution: (4)

_ ((n +1) (n+2).. .3n>%
lim

nZTl

n—-oo

(n+1) (n+2)...2n+1) )%

nin

Letyz(

n n n

y= ((n +1) (n+2) (2n + n))ﬁ

1 1 2
gy = Liog(1+ 1) + 10g(1+2) 4 - tog(t +2
ogy - og +n + log +n + og(1+2)

Asn > o
2

logy = flog(l +x) dx
0

Integrating by parts

H,

CODE
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2

logy = j 1.1og(1 + x) dx
0
2

1

— 2 _ .
= (x.log(1 + x))§ i x

0

7 1+ 7 1
_ 2 _ x) f

(xlog(1 + x))§ ,[(1+x + T
0 0

= (xlog(1 +x))§ — (x)§ + (log(1 + x))§
= (2log3—-0)—(2—-0) + (log3 —log1)
= 3log3—2

Since logy = 3log3 —2

elog27 27
27
T2

43. If one of the diameters of the circle, given by the equation, x? + y? — 4x + 6y — 12 = 0, is a chord of a
circle S, whose centre is at (-3, 2), then the radius of S is:

1) 5 (2) 10 (3) 5v2 (4) 5V3
Solution: (4)

The centre of the given circle x? + y? — 4x + 6y — 12 = 0 is (2, -3) and the radius is 5.

The distance between the centres 5v2 and radius is 5. The triangle OPQ is a right angled triangle

0Q = \/(5\/5)2 +52 = \/(5@)2 =5V3
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Hence answer is 5v3

44. Let two fair six — faced dice A and B be thrown simultaneously. If E; is the event that die A shows up
four, E, is the event that die B shows up two and Ej is the event that the sum of numbers on both dice is
odd, then which of the following statement is NOT true ?

(1) E; and E5 are independent
(2) E;, E, and E; are independent
(3) E; and E, are independent
(4) E, and E; are independent
Solution: (2)

E; - A show up 4

E, = B shows up 2

E; —» Sum is odd (i.e., even + odd or odd + even)

P(E) ===
66 6
P(E) = =<
66 6
by = 3X3%2 _1
66 2
P(E; N Ey) =%= P(E,) .P(E>)

= E; and E, are independent

1.3
P(EyNE3) = 66" P(E;) .P(E5)

6.6
=> E; and E, are independent

1.3 1
P(Ean3):ﬁ:E=P(E2)-P(E3)

= E,and E5 are independent

P(E;NE, NnE;) =0i.e., impossible event.
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45. A value of 6 for which itzzzz is purely imaginary, is :
(1) sin™? (?) (2) sin™?! (%)

3 3 @ =

Solution: (2)

Letz = 15050

Rationalizing the complex number.
(24 3isin®) (1 + 2isinB)
1+ 4sin%6

_(2-65in*0) + i (7sinh)
B 1+ 4sin%6

To make it purely imaginary. It real part should be ‘O’.

Hence 2 = 65sin? 6

1
sinf = —
V3
1
sin~1 (—)
V3

2
46. If the sum of the first ten terms of the series (1%) + (2
is equal to :

2

5

)+ (3

(1) 100 (2) 99 (3) 102 (4) 101
Solution: (4)
2 2 2
(g) n (%) + (?) ........ 10 terms
4n + 4\?
Tn = ( 5 )
- 16 n?+2n+1
n- 25
16
. 2
Tn—25(4 +2n+1)

1

5

)2 442 4 (4%)2 4.l is %m, then m

31
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16\ (n(n+1)(2n+1) 2(n)(n+1)+4
Tn =50 = (E) < 6 * 2 )

Put n =10

16 (10.11.21) 2.10.11
25 6 2

_ 16 (385 + 110 + 10) = 16 505
~ 25 25 °

_16 101
== ;

Hence m = 101

47. The system of linear equations
x+Aly—z=0

Ax—y—z=0

x+y—1z=0

Has a non —trivial solution for :

(1) Exactly two values of A

(2) Exactly three values of A

(3) Infinitely many values of 1

(4) Exactly one value of A
Solution: (2)

For non — trivial solution.

1 1 -1
A=12 -1 -1|1=0
1 1 -2

1A+1) —-A(-22+1)—-11+1) =0

1+1D)-20-)A+1)-A+1) =0

A=D1+ =0
A=01=1A= —1

H,

CODE
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Exactly there value of A.

48. If the line, ’%3 = y_—+12 = Z;—4 lies in the plane, Ix + my — z = 9, then 2 + m? is equal to :
1) 5 @) 2 3) 26 4) 18
Solution: (2)

xT_Szy_—JrlzzzJ;JIiesin Ix+my—z=9
The point (3, -2, -4) lies as the plane. So it should satisfy the equation of the plane.
3l-2m+4=9
3l-2m=5 ... (i)
The direction ratio 2, -1, 3 should be perpendicular to the line
2(0-1.(m)—3=0
2l-m=3 ... (i)
I=1landm = -1
F4+m?2=1+1=2

Hence Option [2] is correct

49. If all the words (with or without meaning) having five letters, formed using the letters of the word
SMALL and arranged as in a dictionary; then the position of the word SMALL is :

(1) 52md (2) 58t (3) 46t (4) 59"
Solution: (2)
SMALL

Total number of words formed would be t—z =60

When arranged as per dictionary. The words starting from A

A I_4-—12
L2

The words standing from L

L— —— —= L4=24
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The words starting form M
M P
- - -=5=

The words starting from

sA L3
==

SL———-1L3=6

SMALL=1

Rank would be 12+ 24 + 12+ 3+ 6+ 1 =58

50. If the standard deviation of the numbers 2, 3, a and 11 is 3.5, then which of the following is true ?
(1) 3a®—34a+91=0 (2) 302 —23a+44=0

(3) 3a2—26a+55=0 (4) 3a2—-32a+84=0

Solution: (4)

=
N

NIES

N

—_
NERESINIE

121
16 + a 134
+ a?

sz le

134+a2 16+a>2 35
4 /] 10

1 (16 +a)? 7
Z 34 4q2 2T 7
2] ta 4 2
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V536 + 4a? — 256 —a%? —32a =7

51. A wire of length 2 units is cut into two parts which are bent respectively to form a square of side = x
units and a circle of radius = r units. If the sum of the areas of the square and the circle so formed is
minimum, then:

Q) x=2r (2) 2x=r ) 2x =@+ 4Dr 4) 4—-—mx=mr
Solution: (1)

X

bl

Square |x

X

Given that 4x + 2nr = 2

e, 2x+nr=1

1-2x

p=l ()

A

Area A = x? + mx?
1
=x*+- (2x - 1)?
VA
For min vale of area A

dA c 2 .
= 0 given x = 2 e (i)

From (i) and (ii)

1
52. Letp = lir51+(1 + tan?+/x )?*, then log p is equal to :
x—

(1) 5 2 - (3) 2 4) 1

Solution: (1)
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1
Let p = In(1 + tan?vx)?*.
The limit is of the form (1 + 0)* = %=
tanvx .tanvx 1

e Vx Jx 2
1

lim p = e2

x—>0+p

11
logp = logez = >

1

53. Let P be the point on the parabola, y? = 8x which is at a minimum distance from the centre C of the
circle, x? + (y + 6)? = 1. Then the equation of the circle, passing through C and having its centre at P is:

(1) x2+y2—§+2y—24=0

(2 x2+y2—4x+9y+18=0
(3) x2+y2—4x+8y+12=0
(4) x*+y*—x+4y—-12=0

Solution: (3)

y? = 8x is the equation of the given parabola. If P is a point at minimum distance from (0, -6) then it should
be normal to the parabola at P.

Slope of tangent

2dy _
dy 4
dx vy

Slope of normal = (—%)

Any point on the parabola would be (%z,y), and hence slope of the normal would be

+e6) vy

y2 4
8

36
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_ Y

y+6)= 37
Aty = —4, LHS = RHS

@)= +o=>
= 4o =

Aty = —4x=2
So point P(2, —4).

Radius of the desired circle

JEE MAIN 2016
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would be V22 + 22 = 242,

So equation of the circle would be /(x — 2)2 + (v + 4)% = 2V2

x2—4x+4+y2+8y+16
x> +y?—4x+8y+12=0

=8

H,

CODE

54. If a curve y = f(x) passes through the point (1, -1) and satisfies the differential equation,
y (14 xy)dx = x dy, then f (— %) is equal to :

2 4
@ ; 2
Solution: (2)
Given differential equation

ydx + xy?dx = xdy

xdy—-ydx

= T=xdx

- af)=e()
Integrating we get

x  x?
Z=" ¢
y

2

(3 -3 @ -3

It is passes through (1, -1)

1=24¢> c=2
2 2

x2+1+27x=0 =

—-2x

y= x%+1
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r(=3)=:

55. Let d, b and ¢ be three unit vectors such that @ x (b x ¢) = \/2—5 (b + &).1f b is not parallel to ¢, then

the angle between a and bis:

3T

1 = (2 = (3) = @) =

Solution: (2)

(@.&)b—(d.b)é= B+?a

2
On comparing the coefficient of ¢

On both the sides.

| V3
a.b— —7
. V3
|d|.|b|cos6 = ——
2
V3
cosf = -5
9_571
6

56. IfA = [53a _Zb] and A adjA = A AT, then 5a + b is equal to :

Q) 4 (2) 13 3) -1 4 5
Solution: (4)

5a —b 5a 3
A=[3a 2]andAT=[_CI; >

25a% + b?> 15a —2b
AAT =
[15a —2b 13 ]



(8 )

Now, A adj A = |A|l, = [10“; 3b

+ 3]
10a + 3b
Given AAT = A.adj A
15a—-2b=0 ... (i)
10a+3b=13 .. (ii)

Solving we get
S5a=2andb = 3
5a+b=5

JEE MAIN 2016
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57. A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain point A on
the path, he observes that the angle of elevation of the top of the pillar is 30°. After walking for 10 minutes

from A in the same direction, at a point B, he observes that the angle of elevation of the top of the pillar is
60°. Then the time taken (in minutes) by him, from B to reach the pillar, is :

(1) 20 (2) 5 (3) 6 (4) 10
Solution: (2)

AQPA: L =tan30° = VBh=x+y ..... (i)

x+y

AQPB : % =tan60° = h= 3y ... (ii)

By ()and (i): 3y =x+y = y:%
Speed is uniform
Distance x in 10 mins

= Distance ’Z—C in 5 mins.

58. The distance of the point (1, —5,9) from the plane x — y + z = 5 measured along the linex =y =z is :

39
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(1) % 2 2 (3) 3V10 4) 10V3
Solution: (4)

Equation of line parallel to x = y = z through

=1

g XL _ Y45 _ 29
(1,-5,9) IST— =

1

If P(A+ 1,4 — 5,4+ 9) be point of intersection of line and plane.

L (1.-5.9)
o/

> A+1-14+5+14+9=5
> A= -10

= Coordinates point are (=9, —15,—1)

=  Required distance = 10v3

59. Two sides of a rhombus are along the lines, x —y+ 1 =0and 7x —y — 5 = 0. If its diagonals intersect
at (—1,—-2), then which one of the following is a vertex of this rhombus ?

(CREE @ (-5.-3)

7x-y-5=0:1L;

(1.:2) L:x-y+1=0

—2 =12
-1-1
y—2=2(x—-1)

diiy—2= (x—1)

y—2x=0
d,ld, = 2y+x=kpon(-1,-2)
2y+x+5=0

@) (=3,-9

4) (=3,-8)

40
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Non P.O.l. of d, and L,
x—y+1=0
x+2y+5=0
-3y—4=0

4

y=—§

And P.O.l. of d, and L,
x+2y+5=0
14x — 2y —10=0

8
Andy— —g
15x —5=0

1
= X =

3

60. If 0 < x < 2m, then the number of real values of x, which satisfy the equation cos x + cos 2x + cos 3x +
cos4x =0,is:

(1) 7 (2 9 3 3 4) 5
Solution: (1)
2cos2xcosx +2cos3xcosx =0

= 2cosx (cos2x + cos3x) =0

2 cos x 20822 cos% = 0
Cos x COSZ COSZ_

3r 7m 91

T
I7T15151515

7 Solutions.
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CHEMISTRY

61. Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure p; and
temperature T; are connected through a narrow tube of negligible volume as shown in the figure below.

The temperature of one of the bulbs is then raised to T,. The final pressure P is:

T T T T

PV PV — PV PV

® 25
@ 2 (32)
@ (i)
@ ()

Solution: (1)

Given two closed bulbs of equal volume (v) containing ideal gas initially of pressure p; and temperature T,

which are connected by narrow tube of negligible volume.
To find final pressure P when one raised to T,

No. of moles of gas doesn’t change

(nr)i= (nr)y

PV PV _ PV N PV

RT, ' RT, RT, RT,

P P P
N
T, T, T,

62.  Which one of the following statements about water is FALSE?

(1) There is extensive intramolecular hydrogen boding in the condensed phase.

(2) Ice formed by heavy water sinks in normal water.
(3) Water is oxidized to oxygen during photosynthesis

(4)  Water can act both as an acid and as a base
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v/

ormmin
=TIV IRJIAS

Solution: (1)

0] There is extensive intermolecular hydrogen bonding in the condensed phase instead of
intramolecular H — bonding.

(i) Ice formed by heavy water sinks in normal water due to higher density of D,0 than normal water.
(iii)
hv
6C02 + 6H20 ———)) C6H1206 + 602

chlorophyll

(iv)  Water can show amphiprotic nature and hence water can act both as an acid a base.

63. Inthe Hofmann bromamide degradation reaction, the number of moles of NaOH and Br, used per
mole of amine produced are:

(1) Two moles of NaOH and two moles of Br,

(2) Four moles of NaOH and one mole of Br,

(3) One mole of NaOH and one mole of Br,

4) Four moles of NaOH and two moles of Br,

Solution: (2)

To find number of moles of NaOH and Br, used per mole of amine produced.
O

C

Z N
R NH2 + Br, + 4NaOH —> RNH, + Na,CO; + 2NaBr + 2H,0

64.  Which of the following atoms has the highest first ionization energy?

1) K

(2) Sc
3) Rb
(4) Na
Solution: (2)

Na is the smallest element in the IA group elements and it has highest IE among K, Rb
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Sc has lowest effective nuclear charge
. 1
Effective nuclear charge x =

Sc has low effective nuclear charge than Na.
So it has I.E. among given elements.

65. The concentration of fluoride, lead, nitrate and iron in a water sample from an underground lake was
found to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. This water is unsuitable for drinking
due to high concentration of:

(2) Nitrate
(2) Iron

(3) Fluoride
4) Lead
Solution: (1)

Concentration of fluoride = 1000 PPb
=1PPm
Concentration of lead =40 PPb
=0.04 PPm
Concentration of nitrate =100 PPm
Concentration of iron =0.2 PPm
High concentration of nitrate

66. The heats of combustion of carbon and carbon monoxide are —393.5 and — 283.5 k] mol ™1,
respectively. The heat of formation (in kJ) of carbon monoxide per mole is:

(1) —6765
(2) —1105
(3) 110.5
(4) 676.5
Solution: (2)

Given heat of combustion of carbon and carbon monoxide are —393.5 and — 283.5 k] mol™1, respectively

() C+0,->C0, AH;=—393.5k]mol?
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(i) CO+30, —CO, AH,=—283.5Kk mol™

To find heat of formation of CO per mole.

ie.C+-0, - CO

(i) % (2)

2C0+0, - 2C0, AH; = —283.5x 2kj mol™!

2C0, - 2C0 4+ 0, AH, = 567 k] mol~?

(1) x (2)

2C + 20, - 2C0, AHs = —393.5 x 2 k] mol™?
= —787 k] mol~?!

2C+0, » 2C0 AH, = —220 k] mol™!

For one mole of CO,

AH = % = —110 kJ mol~?

67. The equilibrium constant at 298 K for a reaction A+ B = C+ D is 100, If the initial concentration of
all the four species were 1 M each, then equilibrium concentration of D (in mol L™1) will be:

(1) 1.818
(2) 1.182
(3) 0.182
(4) 0.818
Solution: (1)

K at 298 K for the reaction
A+B =C+Dis 100

Given initial concentration of all four species is 1 M.

Att=0,

A, B . C
1+1‘_1

At equilibrium,

A+ B IR C+D
1—-x 1—-x = 14+x 1+x

D
+1

JEE MAIN 2016
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_ @+ (a+x)
T 1-00a-x

100

4= _ 19
1-x
x =~ =0.818

11
[D]=1+x=1+4+0.818 = 1.818

68. The absolute configuration of

CO,H
H——OH
H——ClI
CH, Is:
(1)  (2S,39)
(2) (2R 3R)
(3)  (2R,39)
4) (2S,3R)
Solution: (4)

COOH

1

H 2| 0 OH R

H | ) gs
CH,

S\C/ 3\0/1
o N\22 \45
R S

Configuration is 2S, 3R.
69. For alinear plot of log (%) versus log p in a Freundlich adsorption isotherm, which of the following
statements is correct? (k and n are constants)

(1) Only% appears as the slope
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v/

oOrmmiin
S FRI)]

(2) log (%) appears as the intercept
3) Both k and% appear in the slope term

(4) % appears as the intercept

Solution: (1)

According to Freundlich isotherm

X 1
log; = logk + HlogP
So intercept is log k and slope is%

70.  The distillation technique most suited for separating glycerol from spent — lye in the soap industry is:
(1)  Steam distillation

(2) Distillation under reduced pressure

(3)  Simple distillation

4) Fractional distillation

Solution: (2)

Glycerol (B.P. 290°C) is separated from spent — lye in the soap industry by distillation under reduced
pressure, as for simple distillation very high temperature is required which might decompose the
component.

71.  Which of the following is an anionic detergent?
(1)  Cetyltrimethyl ammonium bromide

(2)  Glyceryl oleate

(3)  Sodium stearate

(4) Sodium lauryl sulphate

Solution: (4)

0] Cetyltrimethyl ammonium bromide
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CIH3 Br—
+ .
HSC (H,C);y — N— CH, Cation
CH3
(i) Glyceryl oleate
(0]
|
R = G Q)i CHz— CH -CH2_ OH Cation
OH
(i)  Sodium stearate
O
/I\
CH,(CH),,CH, ONa (anionic detergent)
(iv)  Anionic surfactant
0
CH3(CH2)1°CH20 —S — ONa
0]
72.  The species in which the N atom is a state of sp hybridization is:
(1) NO3
(2) NO
(3) NOZ
(4) NO;
Solution: (3)
N SP

(i)
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o
B [ 3
NO, N SP
i
o o
(ii)
+
NO, N sp?
2 S
O o]
(iii)
oo + o
NO: o = N = o SP
(iv)
NO; N <« N sP
R Ak 7N,
(1' o ok ‘S)

73.  Thiol group is present in:
(1) Cysteine
(2) Methionine

(3) Cytosine
(4) Cystine
Solution: (1)

Thiol group (—SH)

Cysteine

CODE

49



® JEE MAIN 2016

embibe Detailed Solution - Offline 3rd April
0O
HS OH

NH,
74.  Which one of the following ores is best concentrated by froth floatation method?
(1) Galena
(2) Malachite
(3) Magnetite
(4)  Siderite
Solution: (1)

Froth floatation method is used for concentration of sulphide ores.

l Galena — Pbs

75.  Which of the following statements about low density polythene is FALSE?
(2) Its synthesis required dioxygen or a peroxide initiator as a catalyst

(2) It is used in the manufacture of buckets, dust — bins etc.

(3) Its synthesis requires high pressure

(4) It is a poor conductor of electricity

Solution: (2)

.\.-‘ Ve

C

ODE

Low density polythene: It is obtained by the polymerization of ethene high pressure of 1000-2000 atm. at a
temp. of 350 K to 570 K in the pressure of traces of dioxygen or a peroxide initiator.

Low density polythene is chemically inert and poor conductor of electricity. It is used for manufacture
squeeze bottles. Toys and flexible pipes.

76.

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

Which of the following compounds is metallic and ferromagnetic?
VO,

MnO,

TiO,

CrO,
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Solution: (4)

d - block elements are metals.
MnO:2 and CrO:2 exhibit strong attraction to magnetic fields and are able to retain their magnetic properties.

MnO: is antiferromagnetic and CrO: is ferromagnetic.

77. The product of the reaction give below is:

1. NBS/hv
2. H,0/K,CO,

> X

=)

1)

; O
2)

; CO,H
3)
4)

; OH
Solution: (4)
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NBS/hv

H,O/K,CO,

Br
Q NBS/hv \©

lHZO/KZCO3

&
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The hottest region of Bunsen flame shown in the figure below is:

(1) Region 3
(2) Region 4
3) Region 1
(4) Region 2
Solution: (4)

i

Region 4

%Regon 1

Region 3
Region 2

Hottest part

Unburnt gas can air

Region 2

H,

CODE
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79. At300K and 1 atm, 15mL of a gaseous hydrocarbon requires 375 mL air containing 20% 0, by
volume for complete combustion. After combustion the gases occupy 330 mL. Assuming that the water
formed is in liquid form and the volumes were measured at the same temperature and pressure, the
formula of the hydrocarbon is:

(1)  CuHg
(2) C4H10
(3) GsHs
(4)  C3Hg

Solution: (Bonus or 4)
Volume of N, inair= 375 X 0.8 = 300 ml
Volume of 0, inair =375 X 0.2 = 75 ml

y
CxHy + (x+Z)02 - xCOz(g) + %HZO(@
y
15ml 15 (x + Z) e F
0 0

After combustion total volume
330 = Vy, + Vco,

330 = 300 + 15x

x =2

Volume of 0, used

15(x +2) =5

x+%=5

y =12

So hydrocarbon is = C,H;,

None of the option matches it therefore it is a BONUS.

Alternatively
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Y
tsmi - 15(x+) 15x _
0 0

Volume of 0, used
Y\ —
15(x+2) =75
x+2=5
4

If further information (i.e., 330 ml) is neglected, option (C;Hg) only satisfy the above equation.
80. The pair in which phosphorous atoms have a formal oxidation state of + 3 is:

(1)  Orthophosphorous and hypophospheric acids

(2)  Pyrophosphorous and pyrophosphoric acids

(3)  Orthophosphorous and pyrophosphorous acids

4) Pyrophosphorous and hypophosphoric acids

Solution: (3)
Acid Formula Formal oxidation
state of
phosphorous
Pyrophosphorous H,P,05 +3
acid
Pyrophosphoric H,P,0, +5
acid
Orthophosphorous H;PO, +3
acid
Hypophosphoric H,P,04 +4
acid

Both pyrophosphorous and orthophosphorous acid have +3 formal oxidation state

81. The reaction of propene with HOCI (CI, + H,0) proceeds through the intermediate:
(1)  CH; — CH(OH) — CH}

(2)  CH; — CHCl — CHS

(3) CH; —CH* —CH, — OH

(4) CH3—CH* —CH, —Cl
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Solution: (4)

®
H,C =CH—CH, + HOCl—>H,C —CH—CH,
l OH

H,C —CH—CH,
LW 4

82. 2 - chloro — 2 — methylpentane on reaction with sodium methoxide in methanol yields:
(i)

i

CH,
(ii)

CZH50H2C|J=CH2

CH,

(iii)

CH;
(1) i only
(2) iandii
(3)  All of these
(4) iandiii
Solution: (3)
CH,

C2H5CH2C|: —OCH,
CH,
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(I:l NaOCH
CH, CH,
l (Major)
H3C—Cl:= CH,— CH,—CH, + NaCl + CH,OH
CH,
(Minor)

83.  Which one of the following complexes shows optical isomerism?
(1)  trans[Co(en), Cl,] Cl

(2)  [Co(NH3),Cl,] Cl

(3)  [Co (NH3); Cls]

(4) cis[Co(en), Cl,]CI

(en = ethylenediamine)

Solution: (4)

Geometrical isomers,

Cl - cl
NH . /NH
C] eoveree CEO/ 3\CEO/ 3
/ | %’\cl fl | %\Cl
H,N NH, Cl NH,
facial ineridinal

cis [Co(en),Cl,]CI

VA I
|\ C ~ Pl .
(o} ~ I o Co -
N d | afepe)
\__N N
Non-Super imposable Mirror images

trans [Co(en),Cl,]CI

CODE
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Cl_l—l\' N_l_Cl
| Puily = | > cO< |
N/_l_\(jl Clﬁ—N
\x N
Nug—l—CI NnJ—-l—c.l
| ~ Co -~ | | NG Co ~ |
NH/ = NH " > NH
: 3_|7 3 I\Hj_’i 3
NH, NH,
Cis trans

84. The main oxides formed on combustion of Li, Na and K in excess of air are, respectively:
(2) Li,0,,Na,0, and KO,
(2) Li,0, Na,0, and KO,
3) Li,0,Na,0 and KO,
4) LiO,,Na,0, and K, 0
Solution: (2)

In 1A group

Li on r X n with excess air
4Li + 0, - 2Li,0

Na on r X n with excess air
2Na + 0, — Na,0,

K on r X n with excess air
K+ 0, - KO,

85. 18 g glucose (C4H,,0,) is added to 178.2 g water. The vapor pressure of water (in torr) for this
agueous solution is:

(1) 7524
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(2) 759.0
3) 7.6
4) 76.0
Solution: (1)

AP

po

mol. Fraction of glucose

Wi 18

760-Psoln _ _ Mwt;  _ _ igg _ 01 1
- M‘.,:vltllM‘./\\:\?tz - 11880=1712-2 T 01499 100
760 — Psorn = o0
Pso) = 752.4
86.  The reaction of zinc with dilute and concentrated nitric acid, respectively, produces:
(1) NOandN,O
(2) NO;andN,O
(3) N,;OandNO,
(4) NOj,andNO
Solution: (3)

Zn on reaction with HNO,

47n + 10HNO; - 4Zn(NO3), + N,0 + 5H,0

7Zn + 4HN03(con) - Zn(NO3)2 + 2N02 + 2H20

87.

Decomposition of H,0, follows a first order reaction. In fifty minutes the concentration of H,0,

decreases from 0.5 to 0.125 M in one such decomposition. When the concentration of H,0, reaches 0.05
M, the rate of formation of O, will be:

(1) 2.66Lmin~! atSTP
(2) 1.34x 1072 mol min~?!
(3) 6.93x 1072 mol min~?
(4) 6.93x10"*mol min~?!
Solution: (4)

2H,0, - 2H,0 + 0,
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0,1 -2 1o

For, t1,H,0, decreases to 0.125M from 0.5M
2

So0,2xt1 =50
2
t1 =25
2
0.69314

t1 =
3 K
K = 0.69314

25

1 0.69314
[0,] = SR e

= 6.93 X 10~* mol min~?

88.  The pair having the same magnetic moment is:
[At.No.: Cr = 24,Mn = 25,Fe = 26,Co = 27]

(1)  [Mn (H,0)¢]?" and [Cr(H,0)¢]%*

(2)  [CoCl,]?" and [Fe(H,0)¢]**

(3)  [Cr(H,0)¢]?" and [CoCl,]?~

(4)  [Cr(H,0)4]?" and [Fe(H,0)4]?*

Solution: (4)

In option A: [Mn(H,0)]?*(3d>) with

111
WFL, $Ao = 5-unpaired electrons
1111

& [Cr(H,0)4]%*, Cr*(3d*) with W.F.L.,
1

1 Ao = 4= unpaired électrons
1111
In option B: [CoCl,]?~, Co?*(3d7) with W.F.L.,

H,

CODE
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1111
iAtd = 3 - unpaired electrons
11

& [Fe(H,0)¢]%*, Fe?*(3d®) with W.F.L.,

111
$A° = 4 - unpaired electrons

W11

In option C: [Cr(H,0)¢]?*, Cr? + (3d*) with W.F.L.,

1

$A° = 4 - unpaired electrons

11141

& [CoCl,]>~, Co?* (3d”7) with W.F.L.,

N

by = 3 -unpaired electrons
A4

11

In option D: [Cr(H,0)¢]?*, Cr2*(3d*) with W.F.L.,

1
1 Ao = 4= unpaired electrons
1111
& [Fe(H,0)q]%*, Fe?*(3d®) with W.F.L.,
111
:L\o = 4 - unpaired electrons
1]1]
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Here both complexes have same unpaired electrons i.e. = 4

89.  Galvanization is applying a coating of:
(1) Cu

(2) Zn

(3) Pb

4) Cr

Solution: (2)

Galvanization is the process of applying zinc coating to steel (or) iron, to prevent rusting

90.

A stream of electrons from a heat filament was passed between two charge plates kept at a

potential difference V esu. If e and m are charge and mass of an electron, respectively, then the value of ;

(where A is wavelength associated with electron wave) is given by:

(2) meV
(2) 2 meV
(3) meV
4) 2meV
Solution: (2)

Given stream of electron from heated filament was passed between two charge plates at potential
difference V

e, m are charge and mass of electron

v==_
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