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Question: Reactions of NO: in sunlight for photochemical smog

Options:

(a) NOa(g) ——> NO(g) + O(g)

(b) NO2(g) —— Na(g) + Oa(g)

(c) NO2(g) — 2N(g) + O2(g)

(d) None of the above

Answer: (a)

Solution: Formation of photochemical smog

When fossil fuels are burnt, a variety of pollutants are emitted into the earth's troposphere.
Two of the pollutants that are emitted are hydrocarbons (unburnt fuels) and nitric oxide (NO).
When these pollutants build up to sufficiently high levels, a chain reaction occurs from their
interaction with sunlight in which NO is converted into nitrogen dioxide (NOz). This NO> in
turn absorbs energy from sunlight and breaks up into nitric oxide and free oxygen atom.

NO2(g) —— NO(g) + O(g) ... (i)

Oxygen atoms are very reactive and combine with the O; in air to produce ozone.

O(g) + O2(g) = O3(g) ..... (1)

The ozone formed in the above reaction (i) reacts rapidly with the NO(g) formed in the
reaction (1) to regenerate NO2. NO; is a brown gas and at sufficiently high levels can
contribute to haze.

NO(g) + O3(g) — NO2(g) + Oa(g) ... (iii)

Question: Volume of 1.2 kg/I solution of monobasic acid (M = 24.2 g/mol) needed to
neutralise 25 ml of 0.24 M NaOH.

Options:

(a) 149 ml

(b) 184 ml

(c) 121 ml

(d) 108 ml

Answer: (c)

Solution:

25><0.24:1.2><1000><V

24.2x1000
24.2x6 _v

1.2
V=121ml

Question: Half life = 30 min. Find the time required for 75% completion of reaction.
Options:

(a) 15 min

(b) 5 min
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(c) 20 min
(d) 60 min
Answer: (d)
Solution:
0.693

t, = T
0.693
30

0.693 2.303 100

0
30 t 5 25

2.303
0.693

K=

t=

x30x2xlog?2

t =60min

Question: Which of the following are paramagnetic?
V3 TiZ!, Cr*f, NiZt

number of paramagnetic species?
Options:

(a)2

(b)3

(1

(do

Answer: (b)

Solution:

V* = [Ar]3d!

Ti*2 = [Ar]3d?

Cr™ = [Ar]3d

Ni*2 = [Ar]3d?

Question: Radius of 2™ orbit of Li?" is x, then radius of 3™ orbit of Be*" will be?
Options:
27x
(a ) —
16x
(b ) —
C p—
( ) »

3x
(d) T

Answer: (a)
Solution:
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9x3 27

(
(
CH3 (
(iv) KMnOg4

i) Bromination
ii) Reduction
iii) diazotisation
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Answer: (a)
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CHs
(1) Bromination Br
Br,/FeBr,
NO.

LiAlIH, l Reduction
CHs
i . Br
NH.

NaNOZJ Diazotization

Solution:
CHs

NO,

HCI

COOH CH; CHs

Br Br Br
KMnO, ©/ H,PO, ©/
- -

N.ClI

Question: Thionyl chloride on reaction with white phosphorous gives compound A. A on
hydrolysis give compound B which is dibasic. Identify A and B

Options:

(a) A-PCls, B-H3PO4

(b) A-P4O10, B-H3PO4

(c) A-POCl3, B-H3PO4

(d) A-PCl3, B-H3PO;3

Answer: (d)

Solution:

Preparation

It is obtained by passing dry chlorine over heated white phosphorus.

P4+ 6Cl, — 4PCl;

It is also obtained by the action of thionyl chloride with white phosphorus.
P4+ 8SOCl2 — 4PCl; + 4SOz + 2S:Cl,

Properties

It is a colourless oily liquid and hydrolyses in the presence of moisture.

PCl; + 3H2,0 — H3PO3 + 3HCI

Question: Compare basic strength:
(CH3)2NH, CH3NH>, (CH3)3N, NH3
Options:
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(a) (CH3)>NH > CH3NH> > (CH3);N > NHj
(b) (CH3):NH > CH3sNH2 > NHs > (CH3)sN
(c) CH3NH: > (CH3)2NH > NH3 > (CH3)3N
(d) NH3 > (CH3)>NH > CH3NH> > (CH3)3N

Answer: (a)
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Solution: The order of basic strength in case of methyl substituted amines in aqueous

solution is as follows:

(CH3)2NH > CH3NH2 > (CHs)sN > NH3

Question: Which of the following shows least reactivity towards nucleophilic substitution

reaction?
Options:

7o
o
~

Cl
NO,

O

~

b)
cl

NO,

O

NO,

~
(¢)
~

Cl

O

NO,

~

d)
cl

ava

NO,
Answer: (c)
Solution:

QQ

NO,
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Question: Number of paramagnetic species in [Ni(CN)4]*", [NiCls]*, [Fe(CN)s]*~, [Fe(CN)s]
+ [CuCls]*, [Cu(CN4)]*", [Cu(H20)4]**

Options:

(a)4

(b)3

()5

(d)6

Answer: (a)

Solution: [NiCls]*, [Fe(CN)s]*-, [CuCls]*, [Cu(H20)4]*"

Question: Pt | H> (1 atm) | H' (1 M) || Fe*'| Fe?"
Find the ratio of concentration of Fe?" to Fe**
Ecen =0.712 and E°en = 0.771

Options:

(a)2

(b) 3

(c)4

1

Answer: (a)

Solution:
E_ —E°, - 0.059 log Product
2 Reactant

0.712=0. 771—&2591 0g+— [P]

[R]

—0.059 = —glogm

[R]

cell

2=logr—

[R]

Question: Identify the correct sequence of reagents for the following sequence
n-Heptane — A — B — PhCOOH + PhCH.COOH

Options:

(a) Al,03/Cr203, CrO2Cl> /H30", conc NaOH |, H3O"

(b) Al,03/Cr,03, CrO.Cl, /H30", H30", conc NaOH

(¢) CrO2Cly, Al203, Conc. NaOH, H3O"

(d) Sn/HCl, Conc. NaOH, CrO2Cl2, HNO3

Answer: (a)

Solution:

CHO COOH CH,0H

CHs
Conc NaOH
P U U Al;03/Cr,03 CrO;Clo/H30* — +
—_—— —_— H30*
n-heptane
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Mathematics

Question: (pAr~q)—(p—>~q)isa:
Options:

(a) Tautology

(b) Fallacy

(c) Equivalent to pv ~gq

(d) Equivalent to pA ~¢q

Answer: (a)

Solution:

(pA~q)—>(p—>~q)

=(pr~q)>(~pv~1q)
=~(pr~q)v(~pv~q)
=~pvgv(~pv-~q)
=~pAT

—

. 142-3+445-6+..+(3n-2)+(3n-1)-3n
Question: Iim
e \/2n4+3n+1—\/n4+n+3

=7

Options:

3(v2+1)
(a) — 5
. 2(V2+1)

2

2
C —
(© =i
(d) 242
Answer: (a)
Solution:
For Numerator

0

> (3n-2)+(3n-1)-3n

n=1
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Applying

2
n —n
11

2””‘”\/2n +3n+1- \/n +n+3

3 n*—n
E’I’I”H; 3 1 3
nt| 2+ +— |- [n*|1+=+=
J ( n’ ”l4j \/ ( n n“]
n —n

Question: IfF(t):J‘mdl, then find F(4), given that F'(3)= 1n521n6
Answer: llng
19
Solution:
Given, F(t):j#dt
(t2 +1)(t2 +3)
Put > =u
du
=l
/(@) J‘(u+1)(u+3)
oo,
2u+l u+3
1, |7 +1
F(t)=-1 C
) 2 713 "
Put £ =3, 1n5—1n6:1n5—1n6+C
2 2
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C=0
1, |17
4)==In|—|+0
(4) e
1. 17
F(4)==In—
) 219

2
. : ) ) a

Question: If 4, is coefficient of x> in expansion of (1 +x)10 then find Z P x [—’ j
ar—l

Answer: 1210.00

Solution:

10(1
Zr x( . ] Zr XEIOC ]
10 )2
Z”3X(11 2r)
= r

;(ll—r)(r)z

Z(llr2 —r3)

r=1

Put »=10
We will get 1210

Question: Given that 1<x, y <25. In how many ways x+ ) can be divisible by 5.

Answer: 125.00
Solution:
Let 5k,5k +1,5k +2,5k + 3,5k +4 respectto 5

Sk,,5k, —>5x5=25
Sk +1,5k +4 —5x5x2 =50
5k +2,5k+3 —5x5x2=50

gl
Question: If sum of all solutions of tan ( 2x2 j +cot ! =) z, xe[-11]is 4
1=5 2x 3 NE)

then « is equal to
Answer: 2.00
Solution:

For x<0
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2tan ' x+7+2tan (x) =

Wy

2+tan’1x:—2—7[

1 T
tan x=-—
3

For x>0

2tan ' x+2tan " xz%
o /4
4tan ' x ==
3

T
tan'x=—=2-13
12

- 1
Sum = 2—\/——$
C2J3-3-1
B

4
:2_E

: ) 4
By comparing with o ——= we get ¢ =2

5

Question: If y:(1+x)(1+x2)(1+x4)(1+x8)(1+x16) then y'(-1)-y"(-1)=2?

Answer: 496.00
Solution:

(I—x)y:(l—x32)
—y+(1-x)y' =-32x"
For x=-1; 0+2)' =32

y'(-1)=16
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Again differentiating —y +(1—x)y’=-32x"
-y =y +(1-x)y"=-32-31x"

For x=-1; -2(16)+2y" =-32-31
y"(~1)=-480

' (~1)="(~1) =16 —(~480) = 496

2
Question: Evaluate: = _[ & lar
0

Answer: 2e—2

Solution:
2

Let f(x)= Ie'Hldt

0
For x>2

f(x)= j-e’“”dt =" (—e” )Z =e" (1—6'2)

For x<0

z >C (62 —1)

2
Fix)= J‘e”"dt =e e
0

For 0<x<2

f(x)= j‘ex”dt + j‘e”xdt

0

e’x(e’“—l) ;0 x<0

For x>2

Give yourself an extra edge www.ayjr.in



A I J R www.eedge.in JEE | NEET | Class 9 - 12
s vou JEE nesore | B ZSTES Download App Now CEEEER

f(x)min :ez_l
For 0<x<2

f(x)=-€"+e"=0

= e =
:>er:€2
=x=1

fx)=2e—2=2(e—1)

Question: The mean and variance of a data was found to be 10 and 4 respectively.
Observation 8 was removed and observation 12 was added. Now, new mean is 10.2. What
will be the new variance?

Answer: 3.96

Solution:

Let number of observations be n

(102)n=10n-8+12
(102)n=10n+4

=>n=20
For earlier set of observations

&—(10)2 =4

20

=Y x’ =(104)(20) = 2080

After change

(> x?) =2080-8+12°

=2160

New variance = TR (10. 2)

20

=108—(10.2)’
=3.96

where z, =2+3i and z, =3+4i, then locus of z

Question: If |z—z [ +|z—z,[ =|z, - z,[,
is

Answer: Circle with radius %

Solution:
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00

A(z) B(z,

So locus of P is circle whose diameter is AB

AB=+2

.. radius of circle = L

NG

Question: If f(x)=x"+3, g(x)=ax+c and (g(f(x)))_1 :(x_jT then

fog (ac)+gof (b)=?
Answer: 189.00
Solution:

g(f(x)):a(xb+3)+c

(2 () (sj ) (xff

a

=d=2, b=3,c=1
g(x)=2x+1 f(x)=x"+3

Now fog(2)+gof(3)=128+61=189
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