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Solutions

Difficulty : Medium
Topics:

Oscillations and Waves,
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C
Difficulty : Medium

Topics:
Friction,
X
h
[sha
ON
AV = AV,

Lz\/297 = Wrz\/(igih
Ligh = ©2r*6gh
L= (m)%(r)(3)s
L= (r)(m)?(3)%

Difficulty : Easy
Topics:
Semiconductors,

. Vo R, x IC’
Voltage gain—= — —

Vl_RiXIB

2000 x 1.5 x 1073 3

150 x 20 x 10-6 3000 x 106
1

= =1000
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Difficulty : Easy
Topics:
Rotational Motion,
T=1x

FxR=

Mszw
2 t
MR w
T2 Tt

F X

Difficulty : Easy
Topics:

Magnetic Effects of Current,
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uonla? _ uonla® _ pond
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Difficulty : Medium

Topics:

Interference and Diffraction,
_ 2

I’maa: - ((1,1 + a2)

2

=

in = (a1 — az)
maz + Imin = a3 + a3 + af + a3
2(af + a3)
211 + I)

~

Difficulty : Easy

Topics:

Electromagnetic Induction( EMI ),
e = eg sinwt

Ey = 200v2V, w = 100

I _ Urms _ wac
™ ms XC ‘\/5

~200v/2 x 100 x 1076

V2
=2x%x 1072 = 20mA

Difficulty : Easy
Topics:
Current electricity,

1802
VWY

N

2.1A

AW
24

L+1L=21A

181 = 241,

30 =4I, = 4(2.1 — )

T = 8.4 — 4l

T =84

8.4
I = — = 1.2A

—
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10.

11.

12.
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Difficulty : Easy
Topics:
Physics,

Topic : Refraction of light

[ N: Q

Medium (1)

X Y
Medium (2)

N2 R
Difficulty : Easy
Topics:

Circular motion,

Tangential acceleration = 71

’1)2

Radial acceleration — ___
r

) aa r?
Ratio—= = —
v2/r 12

Difficulty : Medium
Topics:
Interference and Diffraction,
A A
d = n =
2usinae 2N.A

N.A limit of resolution is decrease(d).

Difficulty : Medium
Topics:
Communication systems,

In amplitude modulation amplitude of the carrier wave changes according to information signal.

o~
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Difficulty : Medium
Topics:
MAGNETISM,

Me:r;
M, = =&

Mz = ——.....(Paranmagnetic)

where, (' = (' Curie constant.

Difficulty : Medium

Topics:
Atoms & Molecules,
1 . 1 1
A P2 n?
1 B 1 1
A |1 16
1 B 15— R
A 16

16
A= —

15R

h
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Difficulty : Medium
Topics:

Surface tension,

Difficulty : Difficult

Topics:

Forces,

mV +0=mV; +mV,

Vi+Vo=V
Vo— W1
e =
Uy — U2
V-V
‘T Vo
eV =V, -V
eV 4+ V =215
v, — Vie+1)
2
Vo e+1
V2
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Difficulty : Medium
Topics:

Oscillations and Waves,

a
Distance travelled in one oscillation is 4, and time is period is I velocity — ? =4 an

Difficulty : Medium
Topics:

Electromagnetic Induction( EMI ),

Vin =220V V,,. =33x10°V

Power— 4.4 kW
Np =600 Rout
P = ‘[Ln X Rzn

4.4 x 1000 44 x 10
Rin=—55—= "9 =204
€s R,

€p s

R

ey 20x220 44 4
R,=R,=2=_""12 _ = _ 2y

P e, 33x1000 33 3

Difficulty : Medium
Topics:
Electrostatics,

2
ﬁzﬁxézﬁx%
Ry Lo l2 Ly = mdi

4
pll 12
R = — = —
YAl v
X1 = X,
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20.
Difficulty : Medium

Topics:

Kinetic theory of gases,

C
Cp—Cy =R, £=7=Cp=1Cy
Cv
7CV_CV:R
R

v = (v—1)

21.
Difficulty : Easy

Topics:
Surface tension,

rh —constant

T‘lhl = Tghg A1 = TTT‘%

r1_ hs

rs h

sl md
hi A o

ho = 3h1 = 3h

22.
Difficulty : Easy

Topics:
Semiconductors,

acts as closed switch

—
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23.
Difficulty : Medium
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24,
Difficulty : Easy

Topics:
Physics,

Topic : Refraction of light

5Cm

5%
V=-

t
t—5 T Ou
TV ¢ ¢
x=bu=>5x1.6
= 8&cm

Topics:
Magnetic Effects of Current,
2mm mu P
t=1/V = R= —=—
/ eB eB eB
2mm 2
B = v P—=¢BR=ex 22
P e
=2mmvR
KE— pP? _ (2rmuR)?
2m 2m
= 2r2mu?R?

—
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Difficulty : Medium
Topics:
Stationary waves,

Fifth overtone

2.4 =06n
A=04m
A

5= 0.4
A=0.8

A 08
4~ 4
=0.2

Difficulty : Medium

Topics:

Dot or Scalar Product of Vectors,
Al =vo+4d+1=114
|B| = v1+9+25=+35

ICl=v4+1+16=+v21
B? = A?+C?

Difficulty : Medium
Topics:
Rotational Motion,

AY

D C

Y
x

Al A B
mil? " mil?
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—
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Difficulty : Easy
Topics:

Unit vector,

V(0.8)2 4 (b)2 + (0.4)2 =1
V64 +b240.16 =1
V080 F 2 =1
0.8+6°=1

b2 =0.2

b=+v0.2

Difficulty : Easy
Topics:
MAGNETISM,
B=(01+x)H

X —for paramagnetic Positive and small

X =for diamagnetic Positive and small

—
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31
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Difficulty : Difficult

Topics:
Oscillations and Waves,
T =2 |
k
1 k
n=—i/—
2tV m
1 k
20 = ——
472 m
k = 100m°m
kA =mg
mg
A= —"=
k
Vinae = wA
2T
=—A
T
= 2mnA
_ 275 X mg
N k
v 10 xmx10 1
mae 100m2m 7«

Difficulty : Medium
Topics:
Rotational Motion,

Liwy = Iawa

Tw = 21w
w
Wy = 5
|
New KE = 5[0.)
1 2
= -92] (f)
2 2
B Iwz[
4
1 Tw? Tw?
Changein — .2 _ = _ =
KE 2Iw 1 1
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32.
Difficulty : Medium

Topics:

Forces,

VIP?2 +4P2 = \/13P

33.
Difficulty : Easy

Topics:
Electrons and Photons,
eVo = hv — hig
eVo = h(v — 1p)
h
Vo =—(v—w)
€
Stopping potential directly proportional to frequeny of incident radiation 1/ increases.

34.
Difficulty : Easy

Topics:

Circular motion,

v:\/%
2

) . v 3r
centripetal acceleration — —_ — _g —
T T

3g

35.
Difficulty : Medium

Topics:

Electrostatics,

g

Electric field intensity outside sheet is ———
26‘0

Soitisindependent of ¢
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Difficulty : Medium
Topics:
Wave Motion,

EEXY

[V F Vs |

v

U — Ug

So frequency increase, wavelength decreases.
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37.
Difficulty : Difficult

Topics:

Magnetic Effects of Current,

Y
y
)

—
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Difficulty : Difficult

Topics:

Gravitation,

GMm 1 5 GMm

—_—t—mu =04+ ———
R 2 (R+h)

GM Gm  u?

R+h R 2
GM _ 2G'm — Ru?
(R+h) 2R
R+h 2R
GM  2GM — Ru?
2GMR
=— " __R
2GM — Ru?
_ 2GMR —2GMR + R%?
a 2GM — Ru?
R2y? Ru?

T 29GM — Ru?  2gR — u?

h

Difficulty : Difficult
Topics:
Electrostatics,

Ceoq = 3

V =3V

E = %CV 2\sqrt(I{}

—
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Difficulty : Easy
Topics:
Kinetic theory of gases,

Q; = 1000.J/m

l=r4+a+t
t=1-0.1-08=0.1
Q: =0.1 x 1000 x 5

= 500J

Difficulty : Medium
Topics:
Elasticity,

my : Mo
Fl

Y =JAl

Fl
Alzﬁ
m=pV =px AxI
Acxm
All _A2 _mg
Al Ay my

Difficulty : Easy

Topics:
MEASUREMENT,
Az Aa Ab  Ac
=T 42— 4 —
xT b
A
2F 9 x24+92%x3+4
Yy
—4+6+4
Ax — 14%,
xT
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43.
Difficulty : Easy

Topics:

Electrons and Photons,

>

\

stopping

/

o| Potential

my

Vo

44,
Difficulty : Easy

Topics:

Ray Optics,

In compound microscope, the focal length and aperture of the objective used is respectively large and small.

45.
Difficulty : Medium

Topics:

Atoms & Molecules,

—
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Difficulty : Medium
Topics:

Stationary waves,

1 /T

" 2LV m
, 1 /2T
2LV m
1 /T

2LV m

n

n

=2

Difficulty : Medium
Topics:
Elasticity,

_FL
Al
_FL
T AY

Y

[

Difficulty : Difficult
Topics:
MAGNETISM,

By 25
By 2

Md
Z_ﬁ(df—zép 25

po _Mdy g
A (d2—17)

d(B-1)° _25
dy ~ (df =122 2
di1 =10 em,ds = 20 cm

gx 202 — 1%\ 25
20 102—-172) 2
400 — 1?7 = 5(100 — 1?)
42 =100= 12 =25

Il=5cm

—
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49,
Difficulty : Medium

Topics:

Gravitation,

(R+h) 16 (R+h)

R+ h=8(R)
R+h=8R
TR=h

50.
Difficulty : Medium

Topics:
Stationary waves,
Vv

n —

n = 100
n, = 300
ny = 500
ng = 700
ns = 900

51.
Difficulty : Easy

Topics:
Chemical Kinetics,

Factual

4L  1x 83 x 10-2

—
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52.
Difficulty : Easy

Topics:
Thermodynamics,

AU =g+ W

=q+ (—Pey - AV) (oW = =P, - AV)

AU =gy — Py - AV

53.
Difficulty : Easy

Topics:

Electrochemistry,

Because zinc get oxidized first when comes in contact with moisture and hence iron suface is protected from corosion.

54.
Difficulty : Easy

Topics:
P-block,

PCl3-has 3sigmabond and 1 lone pair
3+1=14

U

P
1N
Cl Cl
Cl Hence hybridization — 3p3

55.
Difficulty : Easy

Topics:
d-block,

Zn0O 4+ 2HCl — 2nCly; 4+ H0
Zn0O 4+ 2NaOH — NayZn04 + HyO

—
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57.
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59.
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Difficulty : Medium
Topics:

Nitrogen containing compounds,

i i
NH, NH— C— CH;, NH—C— CH, NH,
(CH5C0),0 Br, H*/OH~
—_— —_—_—— —ee3
Pyridine CH5;COOH
Aniline
(A) Br Br
(B) (C)

(p-bromoaniline)

Difficulty : Easy
Topics:
Basic Principles & Techniques in Organic Chemistry,

—C H gis electron donating group which shows - [ effect.

Difficulty : Easy
Topics:
Solid State,

Polonium

Difficulty : Medium
Topics:
P-block,

4H3PO3 — 3H3PO4 + PHjy
(phosphonic acid)

—

C
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61.

62.

63.

64.
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Difficulty : Medium
Topics:
Redox reactions,

Au==x
r+4(-1)=-1
r—4=-1
r=-1+4+4

x =43

Difficulty : Easy

Topics:

Basic concepts of chemistry,

r 7
u

Difficulty : Easy

Topics:
Alcohols,
CHj;
CHs — (ll' — CHj
oH

39 alcohol reacts with lucas reagent (HCZ + anhydrous ZnClz) immediately & gives two separate layers.

Difficulty : Easy
Topics:
P-block,

Nitric oxide

Difficulty : Medium
Topics:
Electrochemistry,

2 x 20 x 60

06500 0.02487

—
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67.

68.

69.
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Difficulty : Easy
Topics:
Solutions and its colligative properties,

Urea molar mass= 60 g/mol

. 15 x 1000 15 1
molarity = = —

60 x 500 6x5 2
= 0.5 mol dm™3

Difficulty : Easy
Topics:
BIOMOLECULES,

Cy — factual

Difficulty : Medium
Topics:

CARBOXYLIC ACIDS AND ITS DERIVATIVES,

Bulkier group near the site of reaction, slows down esterification.

Difficulty : Easy
Topics:
Solutions and its colligative properties,

no. of moles of solute

larity : (M) =
molarity : (M) vol. of solution of dm3

Difficulty : Easy

Topics:

CARBOXYLIC ACIDS AND ITS DERIVATIVES,
Citric Acid

Structure : -

0 OH
0 XX 0

HO OH
OH

—
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70.

T1.

T2.

73.

T4.
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Difficulty : Easy
Topics:
Coordination Compounds,

CH;

OH
HO XN

CHs

Difficulty : Easy
Topics:
P-block,

Nitrous oxide (N2 O)

Difficulty : Medium
Topics:

Aldehydes,

Formaldehyde (electrophilicity of carbocation, decreases reactivity decreases)

Difficulty : Easy
Topics:
F-block,

La(OH)3(Z = 57)

Due to lanthanide contration.

Difficulty : Easy
Topics:
Some basic concepts of Chemistry,

kg m=3

—
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76.

TT.

78.
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Difficulty : Easy

Topics:
Aldehydes,
Ketones,
O R—-CH - CH;
Haloform is given by compound containing Il or |
CHs; — C — group OH

Difficulty : Medium

Topics:

Thermodynamics,

vy =10 dm® = 1072m3
Vo = om3

p=101.325 x 10°pa

W = —101.325 x 103(1.99)
= —201.6 kJ

Difficulty : Easy
Topics:
Solid State,

ZNS - Shows Frenkel defects

Difficulty : Easy

Topics:

Hydrogen,
HO=H"+OH"~

H,O + HT = H30%
2H,0 — H30% + OH—

—

C
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83.
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Difficulty : Easy
Topics:
General Principles & Processes of Isolation of Metals,

Hall's process

Difficulty : Medium
Topics:

Phenols,
Alcohols,

OH OH

CHO
NaOH/CHCl;

v

Reimer-Tiermann

Difficulty : Easy
Topics:

P-block,

Be-belongs to second period

Difficulty : Easy
Topics:
P-block,

NHs+ NaOCl — NHy — NHy+ NaCl + HyO

Difficulty : Medium
Topics :

Electrochemistry,

1.2gmL™1

—
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86.

87.

88.
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Difficulty : Medium
Topics:
Polymers,

Nomex

Difficulty : Easy
Topics:
General Principles & Processes of Isolation of Metals,

Titanium - Van Arkel method

Difficulty : Easy
Topics:

CHEMISTRY IN EVERYDAY LIFE,

Bromopheniiramine - Antihistamine

Difficulty : Easy
Topics:

Alkanes,

CH3_ CHZ_ CHZ_ CHZ_ CHz—CH3

Difficulty : Easy
Topics:
P-block,

Bismuth

Dehydrogenation

—
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Difficulty : Medium
Topics:
Halogen derivatives of Alkanes & Arenes,

Balz-Schiemann reaction

@
©/ N= NC|O HBF,

Difficulty : Easy
Topics:
Solutions and its colligative properties,

Ky x Wy x 1000

AT, =
W1 X M2
M2 _ Kb X Wg
ATb X W1

Difficulty : Easy
Topics:
P-block,

Nitrogen exists as [N

Difficulty : Easy
Topics:
BIOMOLECULES,

CHO

|
H—C—OH glyceraldehyde

*
I

CH,OH

—

® ©
N= NBF, F
— ©/ + N, + BF;

C
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Difficulty : Easy

Topics:

d-block,

Ti : [Ar]4s® 3d° Cu : [Ar]4s’ 3d"°
Titt: [Ar]4s°3d°  Cut! : [Ar]4s° 34"

Difficulty : Medium
Topics:

Halogen derivatives of Alkanes & Arenes,

Cl
©+CI2 FeCl; | ©/ + HCI

Difficulty : Medium
Topics :
Halogen derivatives of Alkanes & Arenes,

Atomic mass of oxygen is more than that of C& N

Difficulty : Easy
Topics:
Polymers,

OH

(l)H

0
I

I
CH;—C—COOH + HO— CH, —COOH —> CH3;—CH—C—0O—CH,—COOH

I
H

Lactic acid

o
|

I
O—ClH—C—O—CHz—

CHs

Dextron

+ H,0

o)
I
C
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Difficulty : Easy
Topics:

Nature of Chemical bond,

QL

Difficulty : Easy
Topics:
Alkanes,

dark

R—-H+F,—— R-—-—F+ H F (highly exothermic)

Difficulty : Medium

Topics:

Thermodynamics,

€2H5OH+3?2 — 2(102 2 35120

1 3 2 3
0.138 kg = 138/46 = 3 mole
138 gm
u3CoH50OH + 9024y — 6CO2()IH20 o)
AH=6-9=-3
Work = —AnRT
= —(—3) x 8.314 x 300

= 7482J

( Rao lIT Academy (gvi)
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Difficulty : Easy
Topics:

Chemical Kinetics,

K — Ae—FEe/RT
E
=Ilnk =InAd — =<
RT
FE
logck =log A — a
08N =18 AT 9 303R
y=mx+C

1
y =logk = Slope =

— _Ea
"= 9 303R

1
X_
1T

—E,
2.303

C
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