Physics

Q.1 An inductor offeniwgHanderesistors of resistances
Ry =20and Ry = 2QQare connected to a battery of emf 12 V as s
internal resistance of the battery is negl GhelpoTadmtEadi
drop aqross as a function of time is

Option 1:

Ge= 2V

Option 2:
12 :ﬂlll‘

Option 3:
6(1 = ',—tfﬂ?.:“-

Option 4:
12¢— %y
Correct Answer:

12~V

Solution:
As we learnt In

Self Inductance -

An emf is induced in the coil or the circuit which oppose the change that causes it. Which is
also known back emf.

~-wherein



Induced current Induced current

— TRNENh ——— T ——
. L4
= i \ll |
mmm\‘ | Key Rheostat | ey
(A) Main currenl increasing (B) Main current decreasing

L 400
time constant of t]ﬁ'a:ﬂ-ite-n—giﬂquEtELEc
2

i}

S, potential drop is

270
t(m/s)

The rms current in above g is

Option 1:

20mA

Option 2:

T4 . 14mA

Option 4;

Mone

Correct Answer:
14.14mA



Solution:
AsS We

Peak current / voltage -

Maximum value of alternating quantity

Vi —+ peakvoltage

Iy —+ peak current

- wherein

learnt

Al = gfnrbegirming

rms valie

o

V2

From given

:}"nnn-:

20
V2

= lems = 14.14mA

Q.3

Option 1;

I

The diagram shows the energy

g peaimdrrent

levels for

an electron

i N

4'

represents the emission of a photon with the mos

shown
— L
1 I m

n=]



Option 3:
11

Option 4
v

Correct Answer:
111

Solution:
As we learnt in
Energy emitted due to transition of electron -

AE = Rhez* ( 1., - l.,)

nps  ngc

-  wherein

R = Rhydber g constant

n; = initial state
nyg = final state

Highest di erence of energy is between n = 1 and n = 3.
. 5 1 1 . . | _ ;
AccordiRig=tE,: - — =y | Correct option is 11l. Since | is absorpf
n; ny
Correct coption is 3.
Q.4 Both the nucleus and the atom of some element are In t

states. They get de-excited by emAjtARpg photons of wave
respectivelylThgsretdosest to

107°

Option 2:
10

Option 3:
ln—lﬂ



Option 4:
107!

Correct Answer,

107°

Solution:

As we have learned
y decay -

vyray emitted when nucleus undergoes radio active decay left

- wherein

After emiasjopacticle the product nucleus formed in excited s

nucleus emit raditigh(bfkeag=jr of 0.1
And enefgy of rays is in order of Mev.

Similary for hydrogen like atoms

z?
E.=13.6% —5 &v

i

that energy of hydrogen like atoms 15 in order of ev.

or atom emits radiggign of order of

AN 0.1
t-J—'é—:—: l_l:ll
e A, 107 19

‘JH.,' Eu lew 1

|

i e — e — {]_ﬁ
A Exy  IMev 10°

Q.5 A monomade opticagl abd gsasheefnmgctive index of core and
placed in a medium hawvighg Weélicdcbimengdidwe following is
acceptedfprfokeif{ ? (Note : Afkeéptlan e dmEliengximum ang
imcidence for which transmission of signals may take pl

Option 1:
sing, = XHE1— H2
sin fl, =
Ho
Option 2:
cosfl, = b £ o Sl
= =

Ho



Option 3:

tan E"- — ....ﬂ_—_'ug.
Ho

Option 4

none

Correct Answer;

ing, = YA =12
Ho

Solution:

As we have learned
Acceptance angle (B8a) -

The value of maximum angle of incidence with the axis of fibre in air for which all the incident light is
totally reflected is known as Acceptance angle.

- wherein

i Cidoing (o)
1Sm o 3
- ==
L] o : A
~ Core (u)

Core y,

‘\ Clodding p,

By snellysshafyv=.pu,; sin(90° — 4,)

= jtycostl,

— ;..!13/1 —— :H-ill,2 ﬂf.i[:l}

By applying snells law at core cladding interface |,



piy sindl, = posin 907
= sinf. = pa/p1..0000.(2)

By putting=vshi@gefobm equation (2) to (1)

2
j1o in 8, = m\/l - (“—2)
m

vV 1“1! — 3

Mo

= sinf, =

Q.6 An amplitude modulated signal is plotted below :

Which one of the following best describes the above sig

Option 1:

(9 4 sim(dx = 10%)) sin (37 = 10%) V

Option 2:

(14 9an(2= x 10%)) sin (2.3 = 10%) V

Option 3:

(9 + win(2.5x = HI"!]} sin (27 = 10%) V

Option 4!

{_El + s 3T = Ill'i}] AN {2‘.31 » ]ll"F} Vv



Correct Answer:
(9% sin(2r x 10 )) sin (257 = 10°%) v

Solution:
Voltage equation for AM wave -

ee = B cosw.l

em = E, sinwyt

Resultant Modulated wave
e = (E: + ey 8inWwy,t) « sinw,d

From the graph

Emm =8 a nﬂ-rm = 10v

Extax + Exin
Er = :

and
T, = Time period of signal wave = 100us
T. = Time period o f carrier wave = Bus

So signal equation is

(2t | (27t _ . "
= [9 + 1sin (?,) sin (?r)}= [9 + sin (2 x 1!]*.!} sin (2.57 x 10 .!'}]



Q.7 AV measured between B and C
Directions : Consider a block of cogpducting material of
Current | enters at A and leaves from D . We apply s
AVdeveloped between B and C The calculation is done |
AR
1Ly
il il B
(1) Take current | entering from A and assume it t
in the block.
(11) Calculate eld E(r) at distankKe gj Wrioeme A ibythue|
current per unit area at r
(111) From the r dependence of E (r) obtain the poter
(1v) Repeat (i), (1i) and (1ii) for current | leaving D a|
Option 1:
ol
27 (a — b)
Option 2:
pl ol
ma wla+b)
Option 3:
pl pl
a [(a+b)
Option 4:
pl ol

Ira  2x(a+b)

Correct Answer;

pl

ol

dra 27 (a + b)

Solution:



Miniature form of Ohms Law -

J=0oFE
|
.ﬂ

WhegesConductivity
p— Resistivity

Both J and E will have the same direction.

Current is spreadypg¥elfh&#nceyeainsta surface current.

Current density,

5. I

J= 2mrre
Ip

e 2mrrl

il
Vi — Vi = AV :f _Edr
i+



Q.8 In the given circuit all resistances are of
value R ohm each. The equivalent
resistance between A and B is

2R

afi

Correct Answer:
2R

Solution:
Short circuit

0

=)
I

E.r

s Two terminals of a cell are joined together by a thick conduct



=

s Maximum gurfent
.

* V=0

A
—NN——

—NVy =-—'VUV‘—
B

When we connect a battery between A & B

No current will pass through any resistance other than R & R

R 2R

eq —
Q.9 A beam of light has two wave lengths 4972 Axand 6216 A
Wm-2 equally distributed among the two wavelengths. 7
of 1T em2 of a clean metallic surface of work function 2.3

light by re ection and that each capable photon ejects c
photoelectrons liberated In 25 1s approximately

Option 1:
6 x 10"

Option 2:
9 x 10"

Option 3:
11 x 101

Option 4
15 x 101

Correct Answer:
9 x 101



Solution:

A = 49724°, A2 = 62164°
I=36x10"w/m*

Intensity with eachgwanveélllgrgth =

the energy of a photon is given by

B he _ 6.62 x 107 % 3 x 108

E A A

E =124 x 10°/)

Ei =124 x 10°/); = 2,493V =398 x 107J =248 ¢V
E; =124 x 10° /A3 = 3.189 x 107.J = (1.99¢V)

And work function is

¢ = 2.3eV

Since fniw

So only photons co)lfwsplobeimipléeocto eject photoelectrons

S Q"‘l',n"'.‘iﬁ‘ = % — %
herge_ 1 em?

8 x 1079 .
N/sec = Sl = (.45 x 10"

3.084 x 10717 % 109

In 2 sec N will be

N §x 10!



Q.10 Question is based on the following paragraph.

Wave property of electrons implies that they will
Germer demonstrated this by di racting electrons from
di raction from a crystal is obtained by
planes of atoms in a crystal interfere constructively (se

meoming

electrona i

electrons

[ ]
¥
]
L]
]

crystal plane

Question : Electrons accgleerms Dadradgtedtermtmatd crystal.

d=1Aandi=30"YV should be about

(h =6.6x107** Js.m, =9.1 x 1[]"3'1;-!,. e =16 x 10-°C)

Correct Answer:
20

Solution:
As we learnt in

Bragg's formula -

2dsin® = nA

- wherein

d — distance between di f fracting planes

Condition of construcH]iamd wierference

#=00°—1 = 60°

i s

show

requiring that e



Take n =1

S o\ = 2dsin(60")

I h
B A= —
VZ2mE  V2meV
h _ 2x1Ax V3
Vv 2mel’ B 2
Square both side
2
k . =3x 1072
2mel

(6.62 x 10734)° . 43.82x 10~

T X 0Ix10M x16x10-® x3x10-®  87.36 x 10~

= 50V

Correct option is 1.

Q11 Three charged particles Aq-hlliﬁ-mﬂdﬁ-ﬂvqiahecmmsgaaﬁt on the
circumference of a circle of radius d. The charged parti
formed an equilateral triangle as shown in gure. Electr

W

N ~4q
ﬂidiw " "f‘
- 1\.!]‘ | .

ol

3 J

¥C
-2




Correct Answer;
V'3q
me UI'.F

Solution:

Let ET be the resultant electric eld due tis chatrlge @i escitdon 200

_ k2q 1 k2q  kdq
- ?

E2 due to -4q 1s in the direction of -4g and magnitude 15 givi

E,

. kg
EQ_:F

The net electric eld in the x-direction is

V3 4q

E, = Ejc0s30 + Eqacos3) = — x 2 x

2 -LTITE“{F
E, =31
Tegd®

So the correct option 15 3.

Q12 A shown in the gure charge +Q is given to a irregular s
charge density will be at the point




Option 2:
Q

Option 3;
R

Option 4;
S

Correct Answer;
=

Solution:
As we |learn

Charge distribution -

Charge are classi eds according to their shape and size of the

The charge density will be maximum where the radius of curve

Q.13 In the circuit showMisbelosedpabeTkeycurrent through the ¢t

Option 1:
ViR + R Vv
(R "]:Ltl’.:UfIer—ufizx
1 iy e
Option 2:

VRiR2 V
—_—t t = () and at t = oo
VR + R} Rs
Option 3:

Vv ViR R

— att = 0 and Loty 4 Jjufle‘x,
Ry R\ Ry

Option 4;

V V

—at t =0 and ﬂm‘!‘ = 00

Rz V R] + R}



Correct Answer;
: (Ry + Ra)

i t
— att =0 and at t = oc
Ry RiR»

Solution:
As we learnt Iin

Sel|lf Inductance -

An emf is induced in the coil or the circuit which oppose the change that causes it. Which is
also known back emf.

- wherein
Induced current Induced current
— —
e R —" -

. ~ i 1

v L

Hheostat

(A) Main current increasing (B) Main current decreasing

at t=0, there is no current through inductor




Q.14 A conductor of length 5 cm, and resistance 201 is moving
velocity of 5 cm/s in a magnetic eld of intensity 3 tesla
connected to a circuit as shown, by two lead wires of al
current owing in it is

Option 1:

0.25 A

Option 2:

2.9 Amp

Option 3:

2.5 mA

Option 4:

0.25 =104 amp

Correct Answer!
2.5 mA

Solution:
As we learnt In

Induced Current -

3 Bl
J = e = e
R R

All the 4 resistance are 1n parallel

R
=> Reg = — = 112
3
Re stance of cgnductor = 2

lwand 283re Iin series

" Reg =30



Emf induced across conductor = Blwv

=3x5x10%2x5x 10?2

= TH x l{]""i'

- curreent f,['ﬂw;iﬂﬂ == = A= 2.5mA

Q. 15 An EM wave from air enters a medium.The electric elds

fl = Emj.f-,_;,;[gm. (L _f}] in airE"E E‘E‘ggi‘-:‘ﬂ.ﬁ[k[ﬂz—t'!]] in medium, wher
e
the wave number k and frequency v refer to their values

magnet{imiéf&fer to relative pEFmiIt:VltiES ':'f air and m:
of the following options is correct ?

Option 1:
£y, 1
&= B
Option 2;
(ST
€ry
Eplﬁn!.‘
—_t =9
€rq
Option 4;
L P
€ry 4
Correct Answer;
€y 1
€ra 4
Solution:

As we learnt that

Wave Eguation -

E = E,Sinw(t — =)

i
E is in y-2z2 plane

- wherein



E - Electric eld at (x.,t)
EO - Electric eld amplitude
w= Angular freguency

c= Speed of light in vacuum

Wave equation is given by

E = Enﬂi;ﬂﬂ’l:f — i]I

i

E; = Esin (wt — kz)

w
R =—
C
Speed of light formula in vacuum -
1
c=
v Hoto
c=2.99 A Ls

- wherein
c = Speed of light in vacuum
Jlo = Permeability of vacuum

€;b = Permittivity of vacuum

Speed of light formula in medium-
|
=
v HollrEo®r
Vool

F:— (where v= speed in medium and c=speed of light in air]

For non magnehi&lmedium:




Q16 The magnetic wux through the loop shown in Fig. increa
[‘.n”=ﬁ,{}13+7.{}p, whepes in milliwebers and t is in seconds.
of the emf induced in the loop when t = 2.0 57

Option 1; :
(1.6 x 1072) =
"
Option 2:
. -3 Ii-lij
(281 51078
Option 3:

P
—(1.6 x 107%) —

b

Option 4; ;
~(3.1x 107%) =

—(3.1 x 10°2) &2

Solution:

Maxwell's egqguations
Maxwell's equations

The four Maxwell's eguations and Lorentz force law together c
electromagnetism. The Maxwell's equations are:



1. PE.
2. $B.
3. $E-

1. $B.

- As we know from faraday's

dA = Q/z
dA =10
P

d]l = pgi. + ;ru:‘uﬂﬁf

. _ —dog

o dt

'f:;” = %{'ﬁﬁ +7t) = (12t +7) "'T’
= (12t +7) x 1078 "T’

At t=2 sec,

Cind = _f“ — 31 x 107 ":’

Therefore 3.1 x IU':!?

Correct option is (4).

Q.17
is true

1. 1t will

If a dipole

executes angular

is slightly displaced from

(Gauss's Law for electricity)
(Gauss's Law for magnetism)
(Faraday's Law)

(.jml]:u_'l':'-:"hln:li:wi'" LHW]

law ;

SHM

2. Time period u'[r‘gs_];' LJ_LiDF‘I | 5
PE

Option 1:
only 1

Option 2:

only 2

Option 3:

Both 1 and 2

Option 4:

None of above

its stable egquilbri



Correct Answer;

only

Solution:
As we learn

Oscillation of dipole

- wherein

I - Moment of Inertia of dipole.

It will be accurate SHM of time period
T=2x -L
PE

Q.18 A particle having charge Q and mass m is rest at A and |
potential di erence betwglEn hpeani vie o @aitg Btipoint B is de
AV as:

Option 1:
AV

Option 2:
VAV

Correct Answer:

Vav

Solution:
As we learn

when Charged Particle at rest in uniform eld -



Velocity -

e TN T
i —— E - In'I EQ&I
i \' i

- wherein

AV = Potential di erence.

AKE = workdone

|
-mv- = QAV
2”” Q

~ [2Qav
o m

vox VAV

Q.19 For a nite solenoid of length 100 em , no. of turns 50 a

at point P of given diagram will be equal to
r
=50 em
....... R EEEc I

Option 1:
15 Qug

Option 2:
12 Jig



Option 3:
125/2u

125
.__“n

Correct Answer:

ELY W

Solution:
As we learnt

Magnetic eld in nite length solenoid -

= E(Em:}[ﬂiun + Sinf3) —n = l
4= l

N=total number of turns

For a nite l|length solenoid

B = E[Em;]{.ﬁnu + Sinfd) a = 3 = 435°

B = IETJVE.HH

Q.20 A long straight wire of radius r carries a current i. The

the crossection. The ratio Efah:heisﬂagnetic eld at
3 2



Correct Answer:

1
2

Solution:

Magnetic eld insi-ﬁe iE cylinder at

3
Myil%)  Myi
iy = '.;;Trg N Lirrur

Magnetic Eldi:putside at

S0,

Q.21

2
Moi Mui
By = 2 ﬁ::a'. _ 21 foi
T-TIJ' bmr
B =
B, 2

Three straight parallel current carrying conductors are
experienced by the middle conductor of length 25 cm is

1, =30 A 1,=20 A

|
1
)

3em 5em

I=10 A



Option 1:

2 x418 toward right

Option 2;
6 x418 toward left

Option 3;

9 x418 toward left

Option 4:

Zero

Correct Answer:
3 %418 toward right

Solution:
1,=30A 4 I=10A & | =20A
L 4
¢ g| 5cm

Force due to wire one

_ polily, 2% 1077 x 30 x 10

w5 w10 =5%x101towards right
2 3 % 102

F

Force due to wire two

polly, 2 x 1077 x 20 x 10

o I . 7B 10 " =2x10° towards left
27 5x102 7

Net fogaeel(F! towards right



Q.22 An electron exprience no de ection if subjected to an el

6.4 x 10'V/m and a magnetic field of 1.6 x 10" wb/m*

ELectric eld , magnetic eld and velocity of electron ar
value of v is

Optien 1:
4% 10"m/s

Option 2:
2% 10°m/s

Option 3:
8 x 10°m/s

Option 4:
b x Lﬂr’mfs

Correct Answer:
4 x 10° Hlj'rﬁ

Solution:
As we have learned

Magnetic eld If V{vector), E (vector) and B [{vector) are mutu:

Fe=Fm

V==

B

E.lu — Er

Bev = E,

6.4 x 101
— -
1.6 x 10~

v=4x10"m/s

v=FE/B




Q. 23 In the nuclear ssion reaction,

'H+{H —+3He+n given that the repulsive potential energy b
~ T.7T % 10~ the temperature at which the gases must be
reaction is nearly

[Boltzmann's constant & = 1.38 x 10" 2.J/ K]

Option 1;
107K

Option 2:
10°K

Option 3:
10°K

Option 4
10" K

Correct Answer;
10K

Solution:
As we learnt In

Muclear ssion -

e. g3y B [+ Y + 2n

() value

= [(My + M,) = (M; + My +2M,)] .C?
- wherein

In nuclear ssion neutron trigger the reaction & in the proces

At temperature T, th?ﬂ._-]’kinetic enerqgy is
2

3.
EhT:TJer”

: T.Tx 2% 1071

s e __F ""
=~ Ix138x108 - X10K

Correct option is 4.



Q.24 In @a radioactive decay chaﬁ%ﬂ"h tAé thetieddnbkéesasars 6

particlesl and 4
by

Option 1:
A = 208 Z = 80
Option 2:
A = 200 L = 81
Option 3:
A = 202 , Z = BO
Option 4:
A = 208 ; Z = 82

Correct Answer,
A = 208 ; Z = 832

Solution:

g -decay -

AX 543 i He +Q

-  wherein

Q value = (My — My — My,)

p plus decay -

2X =22, Y 4+ 8% + v+ Q value

- wherein

¥ — neuwtrino

Q value = [Mx — My — 2M,] -

Initif@my

- particles which ar%ﬁe,nﬂttad.z BT & hoel wes



Let ngaﬂly

So let reaction

22Th =3 X + 63He + 43particle
BalancMZZ+(6x2)+4x(-1)=82
BalancH2A A 4+6x44+0=208

So A =208 and Z = 90

Q.25

iy

L

diagram if the ray AB

A

Option 1:
py = p2

Option 2:

a2 = 3

Option 3;

M3 = H4q

Option 4:

Hy =
Correct Answer:

Hy = H1

Solution:
As wev learn

Refraction through parallel

is parallel

slab

Arrengment of

four prallel slab are s

to CD then we must hax



S:f(l—l)
[T

- wherein
S= shifting of object from slab

T=thickness of slab

= Refractive Index of slab.

For AB to pralle to CD

q = H



Q.26 Using monochromatic Iyght of wavelength , an experime|
slit experiment in three ways as shown.

iIf she obsepwes thatwavelength of light used is

]‘ %
Central fringe
d 8]
| = (Fringe width B)
. D « (Screen)
{Transparent
mica sheet of
thickness T Central fringe
t=18 um (Fringe width p)
T | I n=16) li =
d b— - o
s
D
5
T Central fringe
d
l 8 (Fringe width= ")
2D
Option 1:
520 nm
Option 2:
32340 nm
Option 3



580 nm

Correct Answer;
540 nNnm

Solution:

Civen

t=18x10"%mn
= 1.6

1 & : E ] DA
In young's double slit experiment. the fringe width = 3 = —
{

The fringe width of the 3" figure = 3 = 282 [as the distance between screen and slits is 2]
In the 2™ figure as there is a material between slit and screen there will be shift of
central fringe
The shift =y = %ﬂ
From the question y = 3
Dip=13t _ 2D)
d - d
(pr — 1)t = 2
A=(u—-1)3

Nows (16-1)x18x107%=2)\

1.8 x 107°% x 0.6
B 2

Correct option is 2.

A = 540 nm




Q.27 A light ray is incident on a gla;,a__s,.fﬁraa:rﬂnc:ﬁﬂgfeaﬂtiimacid
600 as shown the total deviation after two refraction is

Option 1:

300

Option 2:
450

Option 3:
750

Option 4;
600

Correct Answer;
600

Solution:
As we learn

deviation due to refraction -

d=1—r

- wherein
i—angle of incidence.

R=angle of refraction.



At point A:
1.sin60° = v3sinr

= r=30"

from symmetry

v =r = 30"

Apply snell's law at B

V3

l.8ine = Vﬁsinrr Sy
= & = 6O

8y = 60° = 30 = 30°

by =e—r' =60"— 30" = 30"

- total deviation =600

Q.28 A right angled prism of apex angle 40 and r. 1. 1.5 is loc
as shown in g. horizontal ray of light is falling on the |
produced in the light ray at it emerges second time fror

"
n:r>\ !

BO cw



i

o M

=
(]
o
=z

-

el
~
o
2

Correct Answer!
176 cw

Solution:
As we learn

Deviation from thin prism -
d=(u—-1A

- wherein

Applicable when A is very small

( i.e. thin prism )

Deviation produced by prism is

01 =(u—1)A = 2cw

Angle of incidendgesof deimirattios produced by mirror is

8y =T — 28, = 176w

deviation produced by the prism for second refraction is
6y = 2" Aew

Net deviation is 1760 cw



Q. 29 The V-1 characteristic of a diode is shown Iin the gure.
resistance is

I (mA)
20
‘15 pp——
10
- 10 b.s
; J"1|.I.FL. -8 ‘v’W_ﬂlﬂ
Option 1:
10
Option 2:
13
Option 3:
106
Option 4
100
Correct Answer:
1 P
Solution:
Forward Resistance
AV 0.1
Rr= AT “Tox 105
Reverse bias E&EERCEIUTH
Ar 10~

Ratio of forward to revgr_;.[_]e:bmp'h resistance
107

Correct option is 2.



Q.30

Given : A and B are input terminals.

Logic 1 = 5V
Logic O = <= 1 V

Which logic gate operation, the following circuit does 7?7

Option 1;

AND Gate

Option 2:

OR Cate

Option 3:

XOR GCate
Option 4:
MOR Cate

Correct Answer;
AND Gat

i

Solution:
As we have learned

AND GCate -

Y=A-B



Y=A.B

- wherein
A and B are input

Y i15s out put

When both inpulg, »>5F Vv then
When one of the inputs is > 5V, <@dd other = 1 V we get

When both input 'ﬂ:,me.;: K1V Then

Hence A B cutput
1 1 1
1 o 0
O 1 o
) o 0

Q.31 In the given circuit, the current (in mA) through zener «

Ry 2500 0
15V—




Correct Answer:

Solution:
As we

Zener

It can operate continuously without being damaged

have

diode

- wherein

1) It acts as voltage

2) In forward biasing

learned

regulator

it act as ordinary diode

potential di rEpeg)cross

potential di rRnc® across

current tRred&hd =0.014

current tRy2d@0500 = 0.014=1/150

3-2

current through=7¢mer mmdfw = 1/300 = 3.3mA

Q.32

cide

In a Young's double slit experiment with
distance of screen
point of maximum
on either

1s DxMuch that

is

D3 » d »
intensity to the point where

in the

reg

light of wavele
If the Frin

intensity



Solution:
As we learnt in

Malus Law -

szn'l'!l:ﬁzﬂ'

f=angle made by E vector with transmission axis.
- wherein

i=Intensity of transmitted light after polarisation

Jo=!ntensity of incident light.

Fringe Width -

AD
|Ii —  —
d

- wherein

g = Yn+1 = Yn

Ynel = Diitarfﬁ-ﬁ'-_l_‘}w

Maxisfh+ 1) —
i

Yo =Distangté of

nAD

m ax Ifna—

d

20y = 4lycos” (%)

x
Her;_hf,;n:;—

Ad = %ﬂw S8r =



”r_y—i [1)

A 4

E:.i [ii)

d

Thefore, from equation (i) and ([ii)
y=-—

Correct option is 2.

Q.33 In young's double slit experiment, 16 fringes are obser\
screen when light of wavelength 700 nm is used. If the
nm, the number of fringes observed in the same segmen

Option 1:

30

Option 2:
28

Option 3:
18

ngzrr.l-%:;rlﬁx%%':?s



Q.3 In a Young's double slit experiment, the path di erence

between two inter__lf#;_ring waves I1s of the wavelength. The

point to that at the centre of a bright fringe is close to

Option 1;
0.80

Option 2;
0.94

Option 3:
0.85

Option 4:

0.7 4

Correct Answer;

D.85
Solution:

Resultant Intensity of two wave -

I=hL+5L+ J.!'l,".-"flfg{'miﬂ

- wherein

[y=Intencity of wave 1
Jh=Intencity of wave 2

§—Phase di erence

Ar=2
5

I=5L+ I+ 2/I|]yc088

Puttinamd I, = I,

) &

= | =W+ 92t 24/ lolpcos ¢ = 4l cos =

-

At the cketide



w

and at th d’t:[ih,t'ua‘%{g]l = LL'UEE[E]

T = msg[gj

& 0.85

Q.35 Within a spherical charge distribution of charge density

potential vo, vO #Hpv NV +4AYVs 0)...are.drawn and have inc
raE R EAL Y B e rN, respectively. |If the di erence
for all valuegliotfh¥a and

Option 1:
plr)ar

Option 2:

plr) = constant
Wfa‘

plr)a—
“

(rloa—
plrla—

Eumﬂiim
plr)a—
=

Solution:

As we learnt in

Relation between eld and potential -
. —dv

E=—
(r

- wherein

¥_ Potential gradient,
ir



If P lies inside -

L @r Q 3R - r?

'E‘: = - - :
" 4dmegR® ™ dme, 2R}
Em:_.f_f'_ v :pl[ﬂfi'?—r?}
3e i 6,
Wwe k E’l]:w__‘m
ir

Her®) ang, are same for any pair of surfaces.
E= constant

Now, electric eld inside the spherical charge distribution

M= Lj"
8 [

E would be cagrrstmmafind f

1
plr) o« =
r



Q.36 A parallel plate capacitor is made of two plates of leng
distance d. A dielectric slab (dielectric constant K) that
near the edge of the plates. It is puHﬂd-%{_lmtbetrreeU:sipae:H

rr
the energy of the capacitor when dielectric is inside th¢
gure). If the charge on the capacitor is Q then the forc
edge is
I. |1
" |
.
I
oy
ﬂpt_ifl;‘l:
¥ o ;

Q,‘! K

2ud*eg

Option 2

Q“w .

—(K = 1)

2edl=eg

Option 3:

°d |

—(K —1)

'.".'tL'I"!Eu(

Wﬂ

¥ 1]

— K
Edf‘]"tu
Eﬂ-"{jlﬂ!mw:

‘d .

P (1)

2ul*eq

Solution:

K (xw)z | — x)ws
d d

we .

C= d“x(h.;~+{r_.1~]}



vl @___ @4
T 27 C " 2weo(e+ (k- D)
- dQ*(K — 1)

| O —

dr  2weo(l + (k- 1)z)?
U QUK —1)

S or

2uwlsy

Q. 37

Correct Answer: 5 0 O

Solution:

Qutside the sphere (P

E 1 Q oR*

- -.“Tf.“ re a £q :

o ] Q@ R

o T dmegr €

- wherein

o - surface charge density.

15cm

lies on a plane and point P

1 5

lies outside the sphere] -

Figure shows a solid hemisphere with a charge of 5 nC d

volume. The hemisphere
line from the centre of curvature at distance 15 cm_

due to the hemisphere,

is |«
The



By argument of symmetry, it will be half of the potential pro
Q Charge on hemisphere = Q,
so charge on sphere = 2Q

1 K(2Q)  KQ

—_— —
2 R R

KQ 9x10°x5x10°®
R 15 x 1072

V = J00V

Q.33 In the Bohr's model of hydrogen - like atom the force b«
s modi ed as,

2 f1 B
P 5 ‘—.)
-I:TTf{] (I‘"E - I"]

Whefe is a constant . For the atom, the radius of the ntt
radius

.']
egh”
mme

Option 1:

rpy=ag n— 3

Option 2:

Ffpn =09 N

Option 3:

ry =ag nt =3
Option 4:

Fn =00 N+ e
Correct Answer:

rn =ag n*— 3

Solution:

o 4 f1 B
F— mu” ¢ (_{ i _‘)
r dmsg \ r

From Bohr's postulate




nh

R | —
2rmr

comparing both we get

n-h* B e l_l_.‘,i
-ln'zmzrim-lrrfum rorl

So,

r, = tagn® — S

Q3% Muom) is a negatively charged [ |q]| ®My|9)M.pavritéacke with
mg.is the mass of the electron and e is bbe nd etodt rao pir@ toohre
form a hydrogen like atom, identify the correct stateme
(A) Radius of the muonic orbit is 200 times smaller than
(B) The Spepﬂinfgﬁﬂabi%iimES that of thegtélerdtirtan in tl
(C) The ionization energy of muonic atom is 200 times m
(D) The momentum of dhebmuien2Dr0 tthenes more than that

Option 1:

(A), (B}, (D)

Option 2:

(A}, (C), (D)

Option 3:

(B}, (D)

Option 4

(C). (D)

Correct Answer:

[A), (C€). (D]

Solution:

As we learnt

Radius of nth orbital -

eon’h?
rmZe?

F'm —



and

Energy of electron in nth orbit -
E— met \ 32
- Segh? ) n?

- wherein

il
Ea—
" n?
me
—— = |3.6ev
ﬁel'}hz 1306

eonh? mztel
R= 7 E= 2. 312
[Tmze Begn<h

m' = 200m,

R

Velocity of electron in nth orbital

f"z -
U= —
2eph / n

p' = 200p

hence, option (2) is correct



Q40 The output, in the folowing gate logic, would be:

OR
A AND

Oe

Solution:
As we have learned

Some Important relation -

A+ A=A
A A= A4
A+1=1
A-1=1
A-0=0

A4+0=A



A
1Z—"1 s
»
De ~
1e—oI

We know 1+A=1 always, hence the cutput of OR gate would be

]
1

OR

Q=

o

1
Similbamls 0

We know that output of AND gate is zero, If atleast one input

A 0 AND
LA o 0
0 0 0

Hence X=0

Chemistry

Q.1 Resistanceof 0.2 M solutidh offile specirolgdedasctaince
solution is 1.4 § m-1. The resistance of 0.5 ﬂ_srchl.ytiﬂn o

molar conductivity of 0.5 M solution of the electrolyte i

5 x40

Option 2:

5 x30

g x 103

Option 4:

5 x 102

5 x40

Solution:



Speci ¢c conductance,

og=145m™ ' =14 x 107? 5em ™!

Resistivity,

| |
—_—— ()
P s Taxwo2 "
: W
Heswtar{_ce, R =
A
Mow, for a 0.5 M s@lution, R=280
I T ;
e — e x o) x 1.4 x 107°
"TELTRTA T w0 "

=925 % 1073 Sem ™!

.molar conductivity,

K% 1000 2.5 x 10 Y% 1000

=
Ii C 0.5

- 3 -
=5 Sem®mol ™}

— 5 % 107 'Sm?mol !

Therefore, the correct option is (1).

Q.2 The standard reduction potential2 fore Zma+J/E@M6N 20+ 2/3 N
0.44 V respectively.

The reactiony XX+++¥2+will be spontanecus when

Option 1:

X = NI, ¥ = Fe
Option 2

X = Ni, ¥ = Zn
Option 3

X = Fe, ¥ = Zn
Option 4

X = Zn, ¥ = NI
Correct Answer:

= iFw.. ¥ = Wi

Solution:



For a spontaneous reaction, Eo must be positive.

So, Eo = Eo reduced constituent - Eo oxidized constituent
Eo = ([(-0.23) - (-0.76)

[We get this by maximizing EoR and minimizing EoO]

Alternatively, we can also solve this gualitatively. Elements w
agents and therefore, can be easily oxidized. Also, elements w
oxidizing agents and can be reduced easily. Keeping the abowv
X=Znand Y=Ni and the reaction is:

Zn + Ni*t — Zn*t + Ni

T h e r e foptoe(4) is comrect

Q.3 In a 0.2 molal aqueous solution of a weak acid X, the d
for water as 1.85 K molal-1 , the freezing point of the so

Option 1:
—0.480°C

Option 2:
—0.360°C

Option 3:
—0.260°C

Option 4
+0.480°C

Correct Answer:
-0.480°C

Solution:
Case of dissociation

HX =H "+ X~

van't Hoff factor (i) =1+ (n-1)a=1+(2-1)03=13
ATy =iky x m

ATy =13 x 1.85 x 0.2 = 0.4810

Freezing point of solution = -0.4810 oc.

Comect option is (1)



Q.4 Aluminium oxide may be electrolysed at 1000°C to furnis
amu,]l Faraday= 96,500 Coulombs ) The cathode reaction

A +3 o AP

To prepare 5.12 kg of aluminium metal by this method w

Option 1.
5.49 x 10°C of electricity

Option 2:
1.83 x 107C of electricity

Option 3:
5.49 % 107C of clectricity

Option 4
5.49 x 10" C of electricity

cw#w
5.49 x 10°C of electricity

Solution:

Moles of Al =‘-‘-12 % 1000

27

= 190
C. Moles of e =3 x 190 . Total charge = 3 x 190 x 96500

~ 5.49 x 10°C

Therefore, the correct option is (1).

Q.5 Two liguids X and ¥ form an ideal solution. At 300 K, va|
containing 1 mol of X and 3 mol of ¥ is 550 mm Hg. At tF
further added to this solution, vapour pressure of the
Vapour pressure [in mm Hg) of X and ¥ in their pure sta

Option 1;
200 and 300

Option 2:

300 anga 400



Option 3:
£00 and 600

Option 4;
500 and 600

Correct Answer;
400 and 600

Solution:
P = Pixa + Phxn

Given that 1 mole of X and 3 moles of ¥ are present

—— _ 3
-1.-!—4- \H—'_l
1 3
550 = pY % =4 p? ¥ = (1)
1) Pa 1 Pn 1

After adding 1 mole y the vapour pressure is 560

1 4
55[]=p{_ :n{—+pH}n:- (2)
5!

i

By solving equation 1 & 2
Py = 400, pl = 600

T h e r e Toptiof(3) is comect.

Q.6 The dipeptide, GIn-Gly, on treatment with CH3ICOCI follo

Option 1

\n/ ch}mﬁ COOH

(CHy), wccx:m

O



Option 2:

H
N O
N \ ¢
COOH
Option 3:
H
\l( N Y E{}H{/{SH}H
O {C%ﬂ-lz/ NH,
O
Option 4
H
\ﬂ/”\
O Cﬂ]‘i/{f_’}ﬂl 3}2 YNHE
COOH 0
Correct Answer:
(€Hy), NH,
8

Solution:
As we learnt in

Polypeptide
Many amino acid hooked together

Gly-Gly on treatment with CH3COCI| followed by hydrolysis gix



HiE AN OO coom
\'!]'-'/ I!:ﬂz

‘\n/””z

o

0.7 Which one of the following statements is FALSE?

Option 1:

The correct order of osmotic pressure for 0.0 M agqgueous sol
CH3COOH =» sucrose.

Option 2:

The osmotic(prefsauselution is given yRThehegqaeadiomthe mola
of the solution.

Option 3:

Raoult's law states that the vapour pressure of a component
mole fraction.

Option 4:

Two sucrose solutions of same molality prepared in di erent
point depression.

Correct Answer,;
Two sucrose solutions of same molality prepared in di

T

i
3

h

point depression.

Solution:

As we have learnt

Freezing -

Freezing occurs when liquid solvent is in equilibrium with solid solvent. As non volatile
solute decreases, the vapour pressure freezing point decreases,

The extent of depression in freezing point varies with the nun
only and it is a characteristics feature of the nature of solver
extent of depression may vary even iIf number of solute partic

Therefore, option(4) is comrect

Q.8 The rise in the boiling point of a solution containing 1.&
in 0.10C. The molal elevation constant of the liguid 15:



Option 1;
0.01K/m

Option 2:
0.1K /m

Option 3:
1K /m

Option 4:
10K /m

Correct Answer:
1K /m

Solution:
ATy = Kym
AT 0.1 x 100

Ky = = . — 1K
b= — Mxioe ™

T h & r e foptoe(3) is correct

Q.9 For the rst-order reaction:
2N;05 (g) = 4NOz(g) + O2(g)

(A) The concentration of the reactant decreases exponer
(B) The half-life of the reaction decreases with increasi
(C) The half-life of the reaction depends on the initial c
(D) The reaction proceeds to 99.6% completion in eight

The correct statements are -

Option 1:
Only A and B

Option 2:

Only B and C

Option 3:
A, B, and D

Option 4:

A B, C, and D

Correct Answer;

COnly A and B



Solution:
A) The concentration of reactant which is following rst-order
and becomes zero at in nity.

Ay = Ae™
B) The half-life of the reaction decreases with increasing tem

As the temperature increases, the rate constant increases and
inversely dependent on the rate constant.

e k
Ly X l
nxg

K increase on increasing T.

C) The half-life dobshdidepend achidhe initial concentration of the r

In2
LY

D) The reaction proceeds to 99.6% completion in eight half-Ilif

After eight half-lives.

.'1“
A=
..'%.1] e :1 |
% completion = o 100 = 99.6%

& L

So, A, B, and D are correct.

Option 3 is correct.

Q.10 What is the value of equilibirum g§@nstqnisifior a reaction

lﬂ'! G5
2685
Option 3:

!'I.TIR

“]l a8



Correct Answer;
lmﬂﬁ

Solution:

As we have

learned

Standard Gibbs Energy -

AGY=—RT In k

- wherein

K= eguilibrium constant of the reaction
AG" = —~RTInK
~15.38 = —8.314 » 298 + 2.303]og K
K = 10398
Q.11 ™Match the following
1. Glyptal a. Homopolymier. tyres, rubber
2. Polyvinyl AcetEtECﬂpDIFmer Q. paints and lacguers
2. Polyvinyl Chlpride r. latex paint
4. Buna-5 5. water pipes, hoses
Option 1
1-a,q, 2-b,r, 3-b,s, 4-a,q
Option 2!
1-b,q, 2-a.,r, 3-s5,a, 4-b,qg
Option 3:
1-b,p, 2-a3a,5, 3-b,r, 4-a,qg
Option 4
1-a,p, 2-b,s, 3-8,r, 4-b,qg
Correct Answer;
1-b,gq, 2-a,r, 3-5,a, 4-b,q

Solution:



Glyptal is a copolymer used in tyres, rubber.

Polyvinyl Acetate is a copolymer used in tyres, rubber.
Polyvinyl Chloride 1s a homopolymer used in water pipes,
Buna-5 is a copolymer used in paints and lacquers.

So, Option 2 is correct.

Q.12 Which ones are dihalogen derivatives of alkanes?

a)

o

Cl

Cl
Cl

/

\

aj

H,C |

cl CH,

Option 1:
a, b only

Option 2:
a, b and d only

hose



Option 3:
b only

Option 4:

a,band c only

Correct Answer!
a,bangd c only

Solution:
Dihalogen derivatives of hydrocarbons contain two halogen at

Here, Iin
Hac |
cl CH,

it is Dihalogen derivatives of alkene not alkane.

In (¢c) Hydrogen is replaced from the alkane group, not from B
of alkene.

a,b and ¢ are Dihalogen derivatives of alkene.

Therefore, option (4) s correct.

Q.13 Whep,s is oxidi@Blgdt tfprms

Option 1:
PbSO,

Option 2
S0y

Option 3:
Sy

Option 4;
S

Correct Answer:
PbS0Oy

Solution:
Cl2 oxidises PbS to PbSOA4

The reaction is given as



ACl + PbS + 4H,0 — Pb50, + 8HCI

H e n g correct answer is Option (1)

Q.14 The magnetic moment of an octahedral homoleptic Mn (I
ligand for this complex is

Option 1;
co

Option 2:

ethylenediamine

Option 3:

NCS-

Option 4:

CHN-

Correct Answer;
NCS

Solution:
As we have learnt in magnetic moment,

u=59BM implies that the number of unpaired electrons = 5

Nﬂ'l-!l_j‘”.z* hiHEtFEl:ﬂl'l guration and presence of 5 unpaired electron:
eld ligamgsstike

Therefore, option (3) is correct.



Q.15 The increasing order of the reaGiiMitys of the following w

O

%
(A CIHE/' “NH,

i

B =

(®) CoHs”  “OCH;
0

{q CEHE X CI

O O
B o o

Option 1:
(B) < (A) < (D) < (€)
Option 2:
(B) < (A) = (C) = (D)
Option 3:

(A) = (B) = [C])

A

(D)

Option 4:
(A) < (B) = (D) < [C)

Correct Answer:
i) = @y = L0y = (%)

Solution:



0
Reactivity of g group
i

« Electrophilicity of Carbonyl group
= Leaving group tendency.

Q
[

‘ crt,j-@

[
c:H,—i.r @ -0 -0R
oy

2
g cﬁ,-i-@ "0-CH,

L.G tendency ————»

CH,~C. RiH,

(min) +M

——  Slability of Base ——»

—NH, decreases
es - deficiency

Q.16 The major product of the following reaction is :

OO “NH,
5 1)

(i) NaNO,/H*

(ii) CrOy/H *
(iii) H,S0 (conc.), A

-

Option 1: o
Y
o | |



Option 2:

a
ﬂ |
S {\D
Option 3:
7 S
\‘?,__.
HO
Option 4:
HD x(. l II
~ o
Correct Answer:
Hﬂ*@/\\\}
. —*f.:b
Solution:

As we have learned

CH gy © NaNO
I Ha =
0 H

HO
T e

Il A
O

T h e r e foptoe(d) is comrect.




Q.17 For thﬂ'nﬁﬂ*ZHE"“{Hq]ll,"...""'lfnqﬂ;’l,f[.u}. di erent half cells and thei

electrode potential are given below :

| & | 5 N 1 PO
M (aa) Mo [ A0 (48" @)/ [Fe’” aa/ [Fe' aq)/
Auls) Ag(s) | Fe'"(aq) | Fe(s)
IfE';]“g.J,:Hznﬂ_Tﬁliwhich cathode will giveEls peerxerhastnoaiue «

transfered?

Option 1:

Au*t [Au

Option 2:
)F-E I ,.I'II f_,'r_?'

Option 3:
Fe*t [Fe

Option 4
Ag™ [Ag

Correct Answer;
Au™ [Au

Solution:
We know that

AG® = A,G® + AG°
And

AGP° = _”FEL;-.-IH
from above

nEiey = mE] + nak;

For2nag

Zn(s) + 2Ag* — Zn** + 2Ag

Electron transfer

n (reaction) = 2 , n1{Zn) = 2, n2{({Ag) = 1

and



Given Ezy2s gy, = —0.76

S[‘I.E&mzn“ ={.7
After putting the value:

2 x By =2 x (0.76) + 1 x 0.80
2 X Bl = 232

E‘II:II.'PIIF = 1.16
After calculating the other 1.16 will be the maximum.

Therefore, option(4) is correct

Q18 The freezing point of a diluted_gwitk wamipl et is hfoowlmdhtaor ¢
beems for pure milk. How much water has been added
diluted sample ?

Option 1:

2 cups of water to 3 cups of pure milk.

Option 2:

3 cups of water to 2 cups of pure milk.

Option 3:

1 cup of water to 3 cups of pure milk.

Option 4:

1 cup of water to 2 cups of pure milk.

Correct Answer;
3 cups of water to 2 cups of pure milk.

Solution: ) a
Freezing ;:-r::'l:an:l'r:?:u'l m itk =0.5°C
Freezing point of agillC -{-Q}ﬂ}liﬂﬂ'!ﬂ'

(ATy)i 05  Kym  x(mole) x weight (2)
(ATy) i 02 Kym n weight )y «x (mole)

3
Wy =-W
2= 3



Q.19

Option 1:

The correct statement

* e
- ;
ey
-_m.h:_\_'-:"-"‘"
up
e ~Zra,
e T
P i
.I-M*ﬂi"'-‘ﬂp‘}
—lm e }

regarding the given Ellingham di.

Atnn'c - coke can be used for the extraction of Zn from ZnoO

Option 2:

Atl—l{ﬂuﬂ' Al can be used for the extraction of Zn from ZnoO

Option 3:

ARooPc . Cu can be used for the extraction of Zn from ZnO.

Option 4:

Coke cannot be used for thgue@traction of Cu from

Correct Answer:

Atiqo0c - Al

Solution:
For
as C,

extraction of
CO, Water

H2,

MXxOy 4 x&

From the diagram, Al

can be

+ yCO

3Zn0 +2Al = Zn+ ALO;y

Therefore,

option number

used

gas‘r

for

M a,

121

K

, Mg, Al

less electropositive metals such as Pb,

may be used.

can reduce ZnO to Zn

is correct.

the extraction of Zn from ZnoO

Zn,

F



Q20 The major product of the following reaction is :

R
s ACH i a
« | ey
—_— -Che,




Solution:
The reaction will be

0 H
o) OH
o AlCl, — |
ey AlCl3 H0" |

T h e r e foptoe (1) 1s correct.

Q.21 The e ect of lanthanoid contraction in the lanthanoid se
means?

Option 1:

Increase in both atomic and 1onic radii.

Option 2:

Decrease Iin atomic radii and increase in ionic radii.

Option 3:

Decrease in both atomic and ionic radii.

Option 4:

Increase in atomic radii and decrease in ionic radii.

Correct Answer,

Decrease In both atomic and 1onic radiil.

Solution:
As we have learnt,

As a result of the Lanthanoid contractien, both the atomic rac
lanthanoid series.

Therefore,option(3) is correct

Q.22 A mixture of 1@Q((WH)seanldoT g of sodium sulphate was diss
and the volume was made up to 100 mL .The mass of calc
concentryifjonnorfesulting solution , respectdiw@iy), are . |
N SOgyand CaSOy are 74, 143 gpdl 1Eésgectively
K, of Ca(OH), is 5.5 x 1079

Option 1:
1.9¢g, 0.28 mol L'



Option 2:
13.6g. 0.28 molL™!

Option 3:
1.9¢. 0.14molL™!

Option 4
13.6g. 0.14molL™"

Correct Answer;
1.9, 0.28 mol L™

Solution:
Civen,

Mol of Na2504 = 2/142 = 14 m mol

Ca(OH), * Na, SO, -— CaSO, + 2NaOH
mmol 100 14 14 m/mol 28 m/mol

14 =136

Mass of CaS0, = 1000

=1.9gm

2
Molarity of OH- = q% =0.28 mol / L

Q. 23 Liguids A and B form an ideal solution in the entire corm

pressures of pure A aAPRUSE 1B «<NNEP, - Tespectively . The

composition of the vapor in equilibrium with a solution
this temperature Is

Option 1:
xy =037, zg =063

Option 2:
T4 = []'.EH-., I'p — ﬂTE

Option 3:

T4 =04 z5=0.6

Option 4:
Tay= UT‘E I'p = [I?"]

Correct Answer;
4 =028 z5 =072

Solution:



We know that

o Pa Py x Xa

'anptumﬁlﬂix}{g+lj'ﬁx}(3

- 7Tx 108 x 0.4

A T X1 x04+ 12 % 10° x 0.6
—Z‘E—uzs

LT

vy = 0.72

T h e r e foptioe(Z) is correct

Q.24 The major product of the following reaction is :

, (1) KOH (alc.)

™~ {3 Free radical
polymerisation
Fd Cl

Cl




Option 3:

B

Option 4:
e,

&

Carrect Answer!

1

Solution:

Reaction of alkyl halide with KOH [alc) -
4 elimination reaction take place and produces alkenes.

- wherein

CH3ICH2Br + KOH(ale.) - H2C = CH2 + KBr + H20



Froe rl ol
Palymerizion

O

; c a
Q.25 A bacterial infection in an Niteeod\gdepMpund grows as

where the time t is 1n hours. A dose of antibiotic, taken
wound.

Once it reaches there, the bacte%}'aizn!j& ulation goes doy
1

What will beﬁ.‘?‘rﬁsptuafmir 1 hour 7

i

Option 1;
No| |
=

t(h)




t{h)

Solution:
From thoWfr)=>N,

After 1 hour, E{ig_ﬁﬁ’aen
at

soat t = IMeyN.,

Now,

N-3dN = -5dt

After 1 hour the graph will be from 1 hour to t hour and N' fro

N t
f Fﬂﬁ:d[dt
e, 1

1 1

N~ N,
N,
N
No
N

This equation i1s similar to the straight-line equation [(Y=mx+C

=5(t—1)
. 1

= 5N,(t—1) + -
c

= 5Nt + (L —BN,)
&

So, the curve will be a straight line and the slope will be pos

S.Option [(3) is correct.

Q.26 The major product of the following reaction is

s

L
HO ,L (1) CrO,
IV @ysociya
(3) A

HO



Solution:
CrO3 is a strong oxidising agent and converts alcohol to acids

-
-

e

| |

HO ,;r"“‘«r (1) CrO4

HO— .~ (2) SOCL, /A
(3)a

-




(3) is correct

Q27 The potential (in V) of @Phydmtigleim el sotfudden with pH =
250C is

Option 1:

0.2929

Option 2:
-0.295

Option 3:

-0.39

Option 4;
0.59

Correct Answer:
- .2 98

Solution:

E =0-0.059log (ﬁ)

E = —0.059 x pH
E=-0059x5=—-0295V

T h e r e 6brE2) is comect

Q.28 A rst order reaction hjas e capeligctnsaboutiate the Half |if
reaction?

Option 1:
1.26 x 10* s

Option 2:
0.693 x 104 5

Option 3:
6.93 x 101 s



Option 4;
12.6 x 10M 5

Correct Answer;
1.26 x 101 5

Solution:
As we have learnt,

Half life for a rst order reaction is given as:

0.693 - 0.693

1= - = 1,26 x 10"

V2= Tk T 5.5 x 10-Mg-1

T h e r e foptioe(1) is comrect

Q.29  Match the following:
(1) Ribo avin ([a) Beriberi
(ii) Thiamine (b)) Scurvy
(iii) Pyridoxine (c) Cheilosis
(iv)] Ascorbic acid (d) Convulsions

Option 1:
(i) = (a), (i1) = (b), (iii) = (€), (iv) - (d)

Option 2:
(1) — (e), (11) — (a), (#ii) — (d), (iv) — (b)

Option 3:
(1) = (), (i1) — (d). (iii) — (a), (iv) — (b)

Option 4;
() = (d). (i) = (b), (&) = (a), (iv) = (c)

Correct Answer:

(1) = (e), (ii) = (a), (iii) = (d), (iv) - (b)

Solution:

Vitamgin - Night blindness , Xeropthalmia
Vitamin (TByia-miBerjiberi

Vitamin (RBboe &himi)losis

Vitamin RJRMNiacPe)lagra

Vitamin (Pyjjido€iomajulsions , Anaemia



Vitanmifip - Pernicious anaemia
Vitamin C ([Ascorbic acid) - Scurvy
Vitamin - Rickets ( in chilldrens )
Osteomalacia [ in adults )
Vitamin E - Increased RBCs fragility , muscular weakness

Vitamin K - Poor blood clotting

(1) Ribo avin - ([c) Cheilosis
(ii) Thiamine - (a) Beriberi
([iii) Pyridoxine - (d) Convulsions
(iv) Ascorbic acid - (b) Scurvy

Therefore, Option(2) is correct.

Q.30 Consider the complex ions -
trafGo(en),Cl|™ (A)l an[@ofhiCly|™ (B)

The correct statement regarding them is -

Option 1:
Both (A) and (B) cannot be optically active.
Option 2;
Both (A) and (B) can be optically active.
Option 3:
(A) cannot be optically active, but (B) can be optically actiwvi
Option 4
(A) can be optically active, but [B) cannot be optically activi«
Correct Answer;
(A) cannot be optically active, but (B} can be optically activi
Solution:

t ; it i I
Trans - F(gnférﬁaﬂ plane of symmetry. S0 it 1s not optically act
Cis - [gGfah)does not have any plane of symmetry, so it can be

Therefore, Option(3) is correct.



Q.31 The d-electron ct{;fh;{'mg:ﬂﬂiiﬂr{ﬂ'ﬁﬁﬂzﬂ}h]('1'3. respectively are :

e 0

i i
!'?g € and f'.!_q £

- 0
)

= ﬁ
'2_.; € and f:_,g t

it 2
i

fay € and I‘iq ‘

ﬁ:ﬂm#

% I'E and I":L !'E

Correct Answer:

I'E;q t'g and !%_q {'3

Solution:
[Ru(en);] Cly R, = 4d series
en => chelating hgand
CN = 6, octahedral splitting hence laye sphitting of d-subshell
¢0

Ro*? = [Kr]d4d%5s" 1L|1 1 |1 |1 I/ ‘
\ [A[ 1.

[Fe(H:0)]Cly = H:0 = Weak filled ligand
Fe” = [Ar]3d°4s"
less pliting

CN = 6 octahedral splitting

[TV
\ [#T1T1].,

Therefore, Option 3 is correct.

P




Q.32 Solution of two components containing nl1 moles of 1st ¢
component is prepared, M1 and M2 are molecular weight

respectively. If d is the density of the solution in g mL
fraction of 2nd component, C2 can be expressed as:

Option 1:
ooz l'f,!"z
il ,”'j + J!g{ﬂfg - Jur|]

Option 2:

€2

- n'.i'?;
My + zo( My — M)

Option 3:
1000d,

My + 29l M5 = M)

(o —

Option 4:

9

o lm'ﬁj‘z
My + xzo( My — M)

Correct Answer!
1 Dﬂﬂi‘l’:z

T My +22(My — My)

£

Solution:
Total mass of Component 1 = njM,

Total mass of Component 2 = naMs

.. Total mass of Solution = nyM; + naM;

Il|I"iIg - nzh[z II|T."iE| - :Ilz:'l.[g

.. Total mass of Solution = ml = litre
d 10600d
13
e CI‘E == II1M1-5—IHI'I.I1
1000
C,y = 1000 n 2

Il|I"i[| + I]gh[g
dividing by (ny + na), we get |

. 1000 x4
Ca=
X f'i[g T ng'i [;g




1000ex,

(o
27 My + (M3 — My) %2

T h e r e fOpiod(3) is correct.

Q.33 The Crystal Field Stabili#ﬂ{jﬁ'ﬁﬂi[ﬂﬂﬁj‘gﬁmGESE} of

Option 1:
-0.8y + 2P

Option 2:
-0 %,

Option 3:
- 0.

Option 4
.ﬂ_‘—h"hjd- P

Correct Answer;
-0 X

Solution:
lCUF:i[HE'ﬂ]:IHJH{F}MEEHS all ligands behaves as weak eld ligands

) 'DE‘[}E‘- {:}Ilﬁ} — ‘liglpgi

111

e Im.m

Co™

1T I-n_m.
&

CFSE = [-0.4 x4+ 0.6 x 2|Ay
CFSE = [-1.6+1.2]Ag
CFSE = [-0.4A]

Therefore, the correct option is (2).

Q.3 A ask contains a mixture of compounds A and B. Both c
order kinetics. The halfilivan|dbs AcspacBigedy. |If the
concentrations of A and B are equal initially, the time r
be four times that of B (in s) is : (Use e In 2 = 0.693)



Option 4:

120

Correct Answer;
300

Solution:
We know this for rst-order reactions-

‘&I — Au 'l'_klt
BL=BU'1' k!
So, half-lives
o = 2

300

In2
=it
- 180

The concentration of A to be four times that of B
So, At and Bt are related as [A] = &4[B]

Ag o™t =4 x By e

If the concenteaadicBharef equal initially, A0 = BO
Then,

a—kit — _1'_1—1:,-1

alkz=ki)t _ 4

“{2 - }'i|:]| = In4

In2 In2
s —
( 180 rmn) b =2ln2

[ t
180 300

2

t |
i—H:I.EII



21 12

== 1M}
lr

t =900 sec

Therefore, the correct option is (2).

Q.35 The number of |5nm[Er{§,lH?ﬁ{5gé’]ﬁﬁe for

Option 1:
2

Option 2:

4

Option 3:

1

Option 4:
3

Correct Answer;

£

Solution:
[F[(.’ln}[NﬂEJﬂdDES not show G.1. as well as optical isomerism -

1. Geometrical isomerism does not show due to the steric hingc
2. Optical isomerism does not show due to the presence of a
But, this complex will have three linkage isomers as follows -
1. [Pt(en) (NOy),|

2. [Pt(en) (NO,) (ONO)]

3. [Pt(en)(ONO),.

So, othe[Pttenp(NO;),| this, there are 2 isomer is possible.

Ans = 2

Therefore, the correct option is (1).

Q.36 The pair in which both the species have the same maghne



Option 1:
[CI‘{HEU]ﬁiE-r and [FE[HEU}IE]E+

Option 2: |
[Co(OH)4*” and [Fe (NHj),**

Option 3:
[Mn {]Igﬂ]u]z* and [CI'[HIUJ]?‘

Option 4
Cr {Hg{}]ﬂjz* and [CoCly|*

Eﬂm:hlrmrq: .
[Cr (Hy0),]** and [Fe (H,0)]**

Solution:
For solving need to know the concept of WFL (weak eld ligan

Electronic con guration and unpaired electrons of given comp

Complex 1{_-.1!!& walion 0o, of unpaired ¢
[MaiHOw)” Lj_ cg 5
WFL 111 L 1

[CriH0)™ 1] Je= 4
WL

[cocL)® ls 3
Tetrabedral le

[FeiH:0M 1]1] 4
WEL MEE ™

[Ced Oty AT 3
WFI Wik e

Tetrahedral 1 4
[FeiNH:b) ™ 1111

Thus compleg*[£n gHRRgAIHRaY)E the same no. of unpaired e- and |
moment (spin only).

Therefore, the correct option is (1).
Q.3 The complex that can show optical activity is:
Option 1:
trans — [['-r[f‘lg[ux]g]z'

Option 2:
trans- [Fe (NH3), (CN )a]”



Option 3:

cis — [CrCh I:m:]-‘::]"!'_ (ox = oxalate )

Option 4:
cis — lFDlzNHJ)g {CN}'-IJ_

Correct Answer:
cis — [CrCh [:u:'c]-_;]'*_ (ox = oxalate )

Solution:
The complex that can show optical activity is:

cis — [CrCly(ox)s]* (ox = oxalate )
The structure is given below:

This compound has 2 forms, i.e, d, and |I. Hence it is optically

i ﬁ Nonsuper imposable
e

M.1.
/Lir
Cl

optically active

cis - [CrCl, (ox), | (ox = oxalate)

NH,
c"-{"‘l" CN
J..’ {. PDS optically inactive
I"IH,

trans - [ Fe(NH, ), (CN), |

a

ZL :iﬂ -+ POS optically inactive

Cl

trans - | Cr(Cl, )(ox), ]’

E.. E“:d\ —» POS opticaly inactive
CN

cis - [Fe(NH, ), (CN), |



Therefore, Option(3) is correct.

Q.38 The hybridization and [Mg[gn’qhq!carn'n[#”{r;'ﬂ[_ji‘-f. respectively
afe.

Option 1:

tF,..P”and diamagnetic

Option 2:

,.,P:"..rfiand diamagnetic

Option 3:

rfi.c}I:*and paramagentic

Option 4;

sp’d® and paramagentic

'F"'PH and paramagentic

Solution:

1. (Mn(CN)g)* &
Mn** = 3d° Ao > P
n=3 NI T
hybridization = d’sp’ t2g

2. [Fe(CN)s]* =
Fe’* = 3d° Ao > P
n= 3 MU AN Tl
Hybridization - d’sp’ t29

hybridization is d2sp3
and magnetic nature is parfbmagnetic due to

Therefore, Option 3 is correct.

Q.33 The functions of antihistamine are :



Option 1;

Antiallergic and Analgesic

Option 2;

Antiallergic and antidepressant

Option 3;

Antacid and antiallergic

Option 4

Analgesic and antacid
Correct Answer,

Antacid and antiallergic
Solution:

The functions of antihistamine are Antacid and antiallergic.

Q.40 Which of the folllowing is least basic?

Option 1:
(CyH5), NH

Option 28
(CH4CO), NH

Option 3:
(CaHs )N

Option4:
(CH;CO) NHC,H;

I‘:ﬁﬂlﬂﬂiﬂﬂlff
(CHyC0), NH

Soluton:



For the given compounds :
(1) CH,~CH~NH-CH,~CH, ; L.P. on Nitrogen is localised.
(2) CH,~C-NH-C-CH, : L.P. on Nitrogen is

delocalised due to conjugation with both ﬁ—
(Hence least basic)

(3) CHCH-N-CH.CH, ; L.P. on Nitrogen is localised.
H.CH,

(4) -::H}:‘:rﬁin-c,m . L.P. on Nitrogen is delocalised.

Therefore, Option 2 is comrect.

Maths

Q1 Iﬁin'l.r+5in'1y+.~:in"':::g then theyvalpde Sf 2py: is

Solution:
sin'z+sin 'y +sint 2=
Put sin 'z =Asin 'y=B,sin 'z=C
A+B+F=%

3
A4+ B= E —

iT

cos(Ad + B) = -:-u:;{E —-C)
cos Acos B —sinAsin B =sinC
we have sin A =z, cos A = V1 — 22, and similarly.cos B = /1 — ¢
VI1i=x°-4y/1 *—*HE—J'yz;
(1-— ;rz}l:l - y2} = ‘rﬂyz + 2% + 2y
2* +y2 4 5 + 2zyz =1

Q.2 Find the number of t,ﬁmizsjg”ﬂnt}i:a[a of x 1f



Let sin™'(z) =@

sin(2sin~! x) = 1

sin{26) = 1

2sind. cosfl = |

Now. as sin 1{.r] = A, 80 sin(f) = »,cos8(f) = v'1 - r?

2ryl -z =1
41— =1
42 —4x' - 1=0
2
But % is not satisfying first equation, it is extra root generated beacuse of squaring the egaution
1
Hence, 1 = —
V2

Q.3 Calculate the c&rli%&.ﬁ'*giimﬁ"f
3 .

Option 1:
n+%ﬂ-2¢ﬁ1

Option 2:
$M—2Jﬁ)
Option 3
au+2¥ﬁj
Option 4:
2r+%m—2JEj
Coarrect Answer!

%H-EJEJ

Solution:
Sum and di erence of angles in terms of arccos

cos o + cos™! y = :"nﬁ"]{.i"y — 1= .qu,./‘l -y} f0<z,y<1



52— 2/T0) =

|
.'rzﬁl:?—?m}

.4
Q Lei:[jl 3:| A l=al+8A.a.3eR, [is a

2x2identity mag{nix dtiseaqual to :

Option 1:

&

3

4

R B

Correct Answer;

Solution:

i B 1 2
GivenA = [ 1 4 ]
= |A| =4+ 2 = 6,50 inverse erists

adj(A) 1 ’4 —2}

NowA™! =

Al 6|1 1

As Al=al+8A

AL 2 RO



=l o

2
n+-i=;=&n=

L

1
4{n—rﬂ:4( +ﬁ):4

Hence option (4) is correct answer

|

Q.5 The valq“{igfsuch that the system of equations
r+y+:=6.3r+5y+5:=26,r+2y+Az=pu has no solution, are

Option 1:

A= u=15
Option 2:
A=3,p#10
Option 3:
A#2.p=10
Option 4:
A=2 u#10
Correct Answer:
A=2 u#ll

Solution:

r+y+z==6
3r+ 5y + 5z =26
r+2y+2:=u

X} 5
A=0=]|3 5 5 |=10
1 2 A

= 0h—-10-3h+5+1=0=h=2
Only optioh{%) has

Hence option (4) is correct.

Q.6 The solutions of the egquation

. i s =
1 + sin® sin? x sin” r
COs- T 1 + cos” cOS- T =0,(0<x<m)are
4sin 2r 45in2r 1+ 4sin2r



Option 1:

13
12" 6

Option 2:
i 11w

12712

Option 3:
o (W

12' 12

Solution:
Ry —+ R+ Ry + Ry

1+thr shﬁr sm“m

cos® 1 | + cos® » cos® 1 =)

4s5in 2r 4sin2x 1+ 4sin2x

| +sin’r+cos?xr +4sin2r sinr+1+cos’x+ 4sin2r sin®r+cos®x+ 1 + 4sin2r
cos® 1 4 cose r cOs® 1
dsin 2r 4sin 2r 14 4sin2r
()
1 1 1
= (2 + 4sin2r) cos’yr 1+ cos?x cos® r = {)
4sin2r 4sin2r | + 4sin2x
. |
= siner = ——

£ om

> r=7+4+—=2n— =

?r+ T 6 T 6
P ==t — T — =—
2 y G 12
Q.7 sin? r | +cos’zr cos?2r
The maximumf(yjpd Ee+aifi’r  cos®zr  cos2z|.xeR is
sin“x cOs® T sin 2x
Option 1:



Option 2:
V7
Option 3:
V5

&

= H_g

Correct Answer;

V5

Solution:
sin® | +cosx cosr
| +sin’z cos® r cos 2ir
sin” cos® T sin 2ir

C| - {'1 — {'2

2 14+cos’r cos2r

2 cose cos 2

1 cos® sin 2r
H ] — R'g — R-‘:.r

0 1 0

2 costxr cos2x

1 cos®zr sin2x

Open w.r.t. R
— (2sin 2r — cos 2x)

cos 2 — 2s5in2r = f(x)

f["rnmm:: "]'+‘I:‘/F"

Q8 The system ofkeguetiobs+hy+z:+=kangdiy+:h=k"has
no solution if k is equal to :



Option 4:

1

Correct Answer;

—2

Solution:

kr+y+z=1

J‘+‘L‘y+:=k

Jf+y+:i':i.'z
k1 1

A=|1 k 1|=k(F=-1)=1(k-D+101-k)
1 1 k

=k —k—k4+141-k

=A.-ZI_3I".,+2

={i‘—l]2{fc+2}

For k = 1

A=A1=8=A3=10

But for k = -2, at ApdstAgmeceometofero

Hence for no solution, k = -2

Q.9 a+1)la+2) a+2 1

The valggerQfla+3) a+3 1|15 :

(a+3)a+4) a+4 1

Option 3.
fa+1)(a+2)(a+3)

Option 4:
(a+2)(a+3)(a+4)

Correct Answer;
-2

Solution:
put a = 0, we get



(a+1)(a+2) a+2 1 2 21
A= [r:+2}[rr+3] a+3 1ll=1|6 3 1
(a+3)a+d) a+4 1 12 4 1

A=2(3-4)—2(6—-12)+ 1(24 — 36) = -2
OR

Given matrix is

(a+1)la+2) a+2 1
(a+2)la+3) a+3 1
(a+3)a+4) a+4 1
R =+ R2—Rjand Rys = Rs — Ry

A=

(a+ 1)(a+ 2) a+2 1
A= (a+2)a+3—-a-1) | 0
a+Ta+12-a*-3a-2 2 0

a? +3a+2 a+2 1
2(a + 2) 1 0
4a + 10 2 0

=4(a+2)—4a-10
=4da+8—4a—10= -2

Q.10 LEI;R_;R be de ned as
f(z) = —%r“+‘lr'?+3.r >0
Sl 3ze” <0

{_3! _1}

Solution:

Thepis increasing function in the



LHL at (x=0) = RHL at (z =0)
Sof(r)is @ continuous function

N o W/(z) — —42* +42+3, >0
Jre® + 3¢, r<0
For<(0, f(zr)=3"(x+1)
fllz) >0=z> -1
Fof >0, f(z) = —42° + 42+ 3.

= —(2z + 1)(2z - 3).

So f'(x) = 0= xe (l.l. g)

So f'(x) is increé&l_ﬂ%) I n

Hence option (3) is correct.

Q11 Lef:-R—+R be de ned as
3 142re—2= ,
f(z) = {ﬁ?ﬁﬁ‘rﬁ]ﬂ?x (rr:“;rf“j*r) z#0

¥ s, =10
Iff is contimpuo@mstb&nis equal to:

Solution:
Fof(r) to be contpnugpous at

lim, 0 f(z) = f(0)



. o l + 2ze™*
= lim In = 0

=+l [l — COS8 E.J']E ] — e "r}:
x .
i Ve~ XY — 9 S ) ) [
:}11_1}{1: rpr (In (1 + 2z ) —2In(1 —ze™ )] =

: 2! In(l1+2ze%),  _o
“ ].}]-I}}I 4 ﬁi”‘l T . e [ZJ"!' Er} {.EJTF }

! 2 ' In(l —ze™*) (—ze™*)
£+0 4 sin¥ x(—xe ™)

1 N _
“—."'-E— —E — 0

= ag=1

— .

Hence, the correct answer is option (1)

Q12 Let the fufndtioRangd R— R be de ned as :

f{.r}={'r+2‘ 'Hgﬂﬁsﬁ-ﬂ:{ P r<]

2 > J3z—2, 21

Then, the number of ﬁﬁﬂr[ﬁiimhﬁj?ﬁr!ﬂérerentiable i1s equal



] gl=)+2, glz)<0
Hel=)) = { (g(x))?,  glz) =0
7 + 2, r<i
= { 28 x€[0,1)
(3z —2)%, z€[l,00)
3x2, x <0
(fog(z)) =4 62°, z€ (0,1)
2(3r —2)x 3, € (1,00)
At x = 0

L.H.L. is not egual to R.H.L. [Discontinuous)
At x =1
L.H.L. = 6 = R_.H.L.

= fog(x) is differentiable for x € R — {0}

Hence option (4)is correct

. T . .
13 Lef(x) = x cos™! (—sin|z]) e [—‘E_'E].then which of the following

Option 2: B N
fis decreé&%nlg):ind incre(ﬂ.s-%— g in

Option 3:
fis not di ergntfable at

Option 4:
f’is increé-s%m[‘g) amd de:re(ﬁ,sgl-}g in

Correct Answer: - a2
fﬂiS GEEFEé-E—jé—r;l[E)éﬂG encre(,ﬂ_n_:é_ g i n

Solution:



Application of Monotonicity (Part 1 ) -

f'(z) = (7 — cos™(sin Ed))
=;r§ﬂ‘— {%—ﬁin_lﬁuin 1z])))
=% -E -+ |i"”

f(z) ={ J(E +.r] x>0

J-'(:E—.T] xr <0

5 + 2 > ()
o) T AE &2
r@=13% 1%

m -

f'(#) is increasing in (ﬂ: E) and decreasing in (? H)

Correct Option (2]

Q14 Lefbe any function [adpandubbwicendi efehitié bba ahl

_-rf{mﬁj_f'{,p];.ﬂ anﬂ{ﬂ-]{n_then fwr[uah}.}’ﬁ};::ﬁti is greater than

Option 1:
ri‘—l"
c =
Option 2;
]
orep s
b—r¢c
Option 4:
b+ a
b—a
c—a
b=

Solution:



Lagrange's Mean Value Theorem -

Lagrange's Mean Value Theorem

Rolle’'s theorem is a special case of the Mean Value Theorem.
di erentiable functions f de ned on a closed interval [a, b] wi
generalized Rolle's theorem by considering functions that do
endpoints.

Statement
Let f (x) be a function de ned on [a, b] such that
it is continuous on [a, b],

it is di erentiable on (a, b).

Then there exists a real number ¢ (a, b) such that

Cauchy's mean value Theorem

Cauchy's mean value theorem, also known as the extended me.
function f(x) and g(x) are continuous on the closed interval [z
(a, b) amd g'(x) is not zero on that open interval, then there

1) _ f(b) - f(a)
gle)  glb) = gla)

Use LMV E[épa]x

flc) — f(a)

cC—a

= f{'(a).ex € (a.¢)

also use LMMIHor x

flb) = f(e)
b—e

*f ""(xh £ 'Qqx) is decreasing

= f'(B).B € (e, b)



[(a) > f(8)
()= fla) _ J) = 5(c)
c—a h—r¢c

fle)—fla) c—a
f(b)— fle) b-ec

(" flx) is increasing)

Q.15 If a line, y=mx+c is a {aogfFntte |thredcirdkeperpendicular

. 1 |
linfey, whelfés the tangentfh:p‘g#hgﬂHtrthm,(p:jtiﬁ‘j&):; then
2 2

Option 1:
E+Te+6=0

Option 2:
2 =Bc+T=0

Correct Answer!
A +6e+T=0

Solution:

Slope and Equation of Tangent -
Tangent and Normal
Slope and Equation of Tangent:

Let P[(x0, y0) be a point on the continuous curve y = f(x), then
P is

(@)
dr i)

{
= (ﬂ) = tan# = slope of tangent at P
L0, 40 )

dr

Where & is the angle which the tangent at P (x makes with th
the gure.



y=f(x)

> <

Tangent

» If the tangent is pargFleldOto x-axis then

—3 tanél =0

),
dx (0,0 )

e If the tangent is perpenglFcB800r to x-axis then

—3 tanf - o0 or cotf =10

("*—f) 0
rfy {040 )

Equation of Tangent:
Let the equation of curve v = f (x) and a point P (x0, v0) lies

The slope of the tangent to the curve at a point P is

(&)
dr (20,40 )

Hence, the equation of the tangent at point P is

dy
m—mﬂ:(40 < (x — o)
dax TP

Tangent from External Point:

If a point Q(a, b) does not lie on the curve vy = f(x), then the e

f(x) (tangent passing through point Q (a, b)) can be found by
curve.



> <

P(X,, Yo)

Q(a,b)

>

2 X

P (xy, yo) lies on the curve y = f(x), then

yo = flxo)

Also, slope of PQ is

yo—b [dy
To—a \dr (20.50)

By solving the above two equations we get point of contact pe¢

Distance of a Point From a Line -

Distance of a point from a line

Perpendicular length from a point (x1,y1) to the line L : Ax + E

|Ax1 + +By1 + C|

w.r‘Ai+Bi

The slope of thlée.;fn:gpﬂt(t_-l;__L)

V2 V2



Pryt=1

2 +2yy' =0

y=—%=-1

y = mzx + ¢ is tangent of =1

so m = 1]

y = X + ¢

now distance of (3, 0) from y = x + c is
rrli_'_:_l

%4

c+6c+9=2
A +6e+T=0

Correct Option (4)

Q16 The value of the de nite integral

f% dr
-3 (1 +e°=7) (sin® z + cos?x)

is equal to:

t?ﬂ:n#:
E

Correct Answer:

22

Solution:

'l'_.""l {LE" )
I= . 4 o {1}
=4 (1 + ere=7) (sin? » + cosiz)



Using King'sRule.

x4 dr
I = [
-¥ (14 g~Fcmz) [:-.:in" x + cost r)

/4 ok CO8 X
ﬁf:f _ — (i

x4 (1 + eremr) {mu" r + cost .1-}

(i) + (ii)

/4 1:
:::»2)‘:[ — =

x4 Sin' iz 4 costr

l'l.l"-li EI.!'
o sin'z+coslz

f’“ (1 4 tan® ) sec® zdx
T
0

tan?  + 1

Let tanzx =t = sec® xdr = di

1 2
f:f{”“‘m
{

(144
T
-4

0 {3'2

Hence option (2) is correct.

Q.17 B (2 —1) +8n
h | i
2 ““:ﬂiﬁ  (2j— 1) + 4n

Option 1:

3
9+ lugf (E)

is equal to :



B i (2= 1)+ 4dn + 4n
" (2§ — 1) + 4n

(T Y\{E}—”'F l”)
=;ZL+HZ )+|__

I ;
:i-n—l—/ s dx
n 0o 2r+4

= l- . x 2 |Il 1.!" -+ Ehjl

=1+2In (E)
2

Hence option (4) is correct answer

I[

—_——— i = ———_ ne Rwhejreis the greatest integer less
{1=15]) | + 472 ¥
equal.tbhen thegvslue of

Q. 18 I f[“m sin® z am’
0 ¢



Option 3:

50(e — 1)

Option 4:

150 (e™! — 1)

Correct Answer:

200(1—e)
Solution:

[ fim: sin® r
i [{#}

N o W) js periodic with period = 1

A%t is periodic ‘uati-t—'h-ﬂq_riﬂd

o= umf ““’_ % dx

100 U x/x (1 _mzx) h}

= 50 j —f e */% rm?rrf.r}
| 0

= 50 Ii —_ IJ!]- ——————— (i)
)
Y
0

I = f e 5T pos 2rdr.
0

Using integration by parts’

7 (1 —F']}

| +4nx?

7(l—e1
[f}:}fzﬁﬂ(?r[l—f"}— li+4rr? j)

20001 =) g?
B 1 + 4n?

2:

comparing a = 200 (1 — ')

Hence option (1) Iis correct.



A2 Le§(t) = [ﬂz COS (%J‘ +f{-r]|) dr. wh ¢(ug = log, ('T+ x? + 1) e

o

.Then which one of the following 15 correct?

Option 1:
g(1) = g(0)

Option 2!
V29(1) = g(0)

Option 3:
g(1) = V24(0)

Option 4:
g(1) +g(0)=0

Correct Answer;
V2g(1) = g(0)

Solution:

flz) = log (.r + Vzl + l)
= f(~z) = log (VaT+1 - 2)
1 g(xurg+l—;r}(f;ri +1+,r})

[\/'m+.r)
=]ug( = —:l+.r) =-lug(m+.lr) = —f(x)

S f(=x)==f(z) = f(z) is an odd function.

x/2
glt) = f COs (E;— + f['.r]) dx
_fﬂ
L w2
= f cos (ﬂ—f) - cosl f(x))de + f sin (W—f) sin( f(x))de,
-x /2 1 -1 2 4

/2 /2
= Cos (H—:) f cos( flx))dr + sin (H—:) f sin( f(x))dx.
L —K /2 ; —-xf2

As f(x) iIs ﬂdfbsﬁﬂpfq_t]i]dﬁ odd function s0o second integral is 0.



ands cos(f(x)) is even function

xS 2
C.q(t) = 2cos (E) f cos| f(x))dr
4.1 Jo

= 2k cos (E) {‘/‘L_um(f[.r]}d.r — ﬁ.‘}
4 0

Now,

g(0) = 2k cos0 = 2k

gll) = 2k cos (%) = 2k (%)

V2g(1) = g(0)

Hence, the correct option is (2).

Q20 The area of the region, ehghdsdwhycthhéscriodleommon to
region bounded byigqreapdrabﬂlﬂtryﬂ:i:grhﬁ!ine

Option 1:
_l—i{ll'?r—l]l

Option 2:
Laor—1)
0

?ﬂml‘
El[ﬁn'u 1)

Option 4:
é[i‘hr— 1)

f].‘an'!:mmm
—(12x — 1
ﬁ{ x—1)

Solution:



Area Bounded by Curves When Intersects at More Than One Po
Area bounded by the curves y = f{x), ¥ = g(x) and intersect

First nd the point of intersection of these curves y = ffx) an
C

O

Area of the shaded region

c b
=f {f(x) — glx)}dex +/ {g(z) — f(x)}dx

When two curves intersects more than one point

rea bounded by=fifhe=gxuewneds Iintersect each othveosthdiree poini
EI

To nd the point of intersection, solve f{x) = g(x).

For x € [(a, c), f{x) » g(x) and for xx € [c, b)), g[x]) = F[x]).

Area bounded by curves,
b

J’l=[ |f(x) — glz)| dx
a

v f
= [ 4@ ~g@)de + [ (o) - f(@) e



y=gx)

A

. % =L x=h

1"-‘1& X

Area between parabola and line is Al

1
Al = f (y* — y)dz
i

1
Alzf[ﬁ—:r]dur:l;"ﬁ
0
Required area =27 — 1/6
Correct Option (2)

Q.21 |f the area (in sq. uﬁ:i:tgs]]:y;fﬂﬂh_ﬂr-Fgﬁihmgﬂiy:_*ﬂ} i 5
av2+b thgnpis equal to :

3



Solution:

Area between two curves -

If we have two functions intersection each other.First nd the
adrea

fﬂ |f (z) —9(z)| dx

- wherein

Inde nite integrals for Algebraic functions

II. {J,n-—]} II_n.t].
— =z 59 z'dr = +c
dr n+ 1 n+1

- wherein

W hepet —|

[

{[J.',y] yrsdnrt+yslz 20,y 2 IJ}



327 ~1

y =f_m::sﬁm- + % (1 5 (3 = zv’:"z)) (1 = (3-2»@))

9 [ i.].'I-- r ]
2lx
1
s {) = G .
N §—; (NE z) (w’i 2)
=
_8v2 (_E)
3 3
g==— , b= =10
3 3

Q.22 The area ( in sg. units ) of the rggSanidounded by the cu

H=|-4"+l|- in the rst quadrant is :




inde nite integrals for Exponential functions -

d .o
Ir—{r J=¢

ft"f.h’z e+
- wherein

ﬂ-l"
'.'fﬂ*d.r — +
logen

Area between two curves -

If we have two functions intersection each other.First nd the
area




y=2"ang=|r+1|

The required area is

1

0

1'2 Er i
=+ _+ -

[E " ]u'.!I"

1 2 1
=(z+1——)—(0+0——

{2+ ]nE] SR 1112:|
.-
2 In2

So, option [(&4) is correct.

Q.23 The di erence between degree and order of a di erential

family of curuﬁtg(wq-n.ﬂj}_u}ﬂis _______ :

Correct Answer:

2
Solution:

| - a2
i o
differentiate both side
=2 =a

2 :{I-'?

—3 ”2 = [2;;;;’],?' + %

N _ (2uy)”
[HE - 2zyy) = —5
squaring
(v — 2my)t = L)

2

COrder = 1

Degree = 3



Q.24 I fiy = y(x) 's the solution of the equation then
t - 0y 3 s 1 T
c‘""""rm}‘:l—l:; +e"Yeosx =cosx,¥(0) =01 + ¥ (E) %y (E) + EH (E)

is equal to

Correct Answer:
1
Solution:
Put ™ =t
dy dt

= e""Voosy— =

dx ~ dx

Mow, we have given equation is

dy
e""¥cos y— + ™"V cosX = cosx
dx
o odt
= D.E is - +tCco8X = cos X
X

Uﬁn:

= solutionis t - e""* = f cosxe dz

LF. = ef comxdx _

ﬁnrpﬁnx ZinX

= @ =" 4 ¢
X=0y=0=>c=10

=._EHI!I:1

=y=10

= 1+9(5) + 3 (5) + 70 () =

VA TR
NMote that:
= [{-usr.r:""”dr
put sinz = u = coszdr = du
] = [-F“l'f“‘:!?u-‘i“p

=04 C

05 ¢ a cyevfdr)passes thrnug[tl,:l]menﬁnﬁimﬂeiig.gﬁzf;f{then
(Lr '

* 62,
for what vafuﬁ{ﬂﬂ.rb:. —7?
: :

|



@ T E — [i;r:j
dr

LF. = e =x

5o, solution of D.E. is given by

y-r= ff: - xdr + ¢

e bt
Y=z75
Passes through (1, 2)
I
2=c+- ...(1)
3
2 "
f flz)dr = —
1 il
be®1? 62
clhner+ —| =—
%), 5
31b 62
celn2 + 5 =%

By equation (1) & (2)

c=0and b= 10

| fiy = y(r) 's the solution of the %-E]‘!Ftﬂﬂ:_fﬁﬁiﬁﬂluatiﬂﬁ,

y(%):t}.then the maximum valug ooferhR fuamgishto



15

Option 2:

Solution:

Civen equation i1s linear di erential eguation

dy .

— +2vtanx = sinx

dx

LF. = [_I".!trm:ri: — pllnsecz

¥
-

LF. = sec” x

y - (sec’ r) = intl x - sec” xdx

y - (sec’z) = f sec x tan xrdr

iy {.-;m.-z r) =secx+C

Now

s )
X==y=

3 -
= C==2

secr — 2 .
= = ——— = COST — 2 cost T
SO

y:r—zr*':::rﬂzl—u:u::»af:1

dt
_l 1_2—1_1
II]I'IJ{-I—E.- E _E



4 —3 ~3
Q.27 Let threejviegmtlgTse suchgthgt_ 2 b x ¢ =7 and |Tf|='2-

Then which one of the following is not true ?

Option 1:

?xﬁﬁymxﬁkﬁn=n

Option 2:

Projection of & on( E

Option 3:

[ B 2|+[7 @ ©]=58
Option 4:

3@ + b— 26 = 51

Correct Answer:

3G + b - 2d* =51

Solution:

ixb=¢=éLldandéLb
bxf=d=>dlbanda l?

::..,','j";.' are mutually parpengeaglael to

(ad x ((b+&) x (b-8)
=i x((b+&) xb—(b+&) x &
=a x {FKE—Hij
= —2a x (b x &)
Asbx Fisparallel tod = ax (bx &) =0
=10
(1 Projection of @ on IIEK )

Cd(bx @) allb x deos0”

= 2
b x €] b x &




Il

24 - (b x &
= 2|@||b x d cos 0°
= 4|b x €]
= 4|b||¢ sin 90°
= 4|b||e
Nowx &=a= |bl|d]sin90° = |a| = |b]|d] = 2
2|a b e|=s
Hence [iv) is false.

Q.28 Le?zg'i_!_j_ﬂiandﬂ:i_,rj_ Wis a vector such that
.
ﬁ'.;:|ﬁ_|;_ﬁ_‘|=jﬁand the anglﬁ,@%ﬁw#rﬁ.then the value o

(@ x b) x & is -

1

&
x

4

S E

!w}lmg
i

Solution:
(@ x b) x & = ||@ x b)|d] - sin | = ||&@ x b||&

)
=3l —
b

Now ,



s i §j k

axb=|2 1 =2
1 1 0

=1i(2) - j(2) + k(1)

=2i-2j+k
@xb=vi+d+1=3 — = = = (ii)
Now we na|g'f|tn get
|t~—u-2't.-r

=e—d)? = (2v2)?
= (f=d)-(f=@) =8 (using|a®*=d-a
= |d* =2a-é+|a]*=0b

= | -2e-c+la+1=|* -2/ +9=8

(given @-¢ = |¢] and for given @, |d] =3

= [::]2-2|F]+l=n
= (ld-1*=0
—+ |d = 1.

Using (1)

2 el =82 =2
@xB)xa=[3-]-5 =3

Q.29 ”ﬁ ﬂr+.']J+3k‘ =~—,_":'1~—n_; i-anfﬂ:i_zj"j:-suchaalgiand
b.&= -3, thE‘—l'((ﬂ::{h) )rs egual o o oo

Correct Answer:

2

Solution
@ = ai + 8j + 3k,
-y 4 A . ~

b =-5i —aj —k and
T=i-2j-k
-

@b =1
—1 —rt,’i—ﬁ;‘i—ﬂ =1
= -2af=4=af=-2 -



—F-
b -7 =-3
= —3+2a+1=-3

B-20=4 e
Solving (1) & (2)
(@, 8) = (—1,2)
q 9
L.a. I| ®#
=labdl=z| -8 —-a -1
’ 3| 1 =g o=y
1 -1 2 3
=2 1 =
31 1 —2
() )] 2
==|=g 2
o I

1
= 5[5”4 -1)] =2

Q30 |Letp be a vector perpendi@l;a?q?u_ﬁmm?e;f;thpz}_kﬁ_ I f
?1(?+}?+3L-)=E then the ?a(ﬁ’exa}f)[s equal to:

Correct Answer;
28

Solution:

?:A[E}H‘EJ}]

i o

1 1 -1

1 2 1
— " . .

(@x b)=3—-2j+k

(i 4+)+3k)=A3i -2 +k)-(i+ ] +3k)

Ixbh=

2 Ad)=8=A=2
?ZE[TFKFJ

2 (@xD)=2@x b =28



Q.31 Let the plane passing(dhfoc@@hdipe peimdicular to each o
planksty—z=2ang—y—z2=3 bar+by+cz+8=0 Then the value
ofA4+ B4+Cis equal to:

Option 1;

Option 2:

Option 3:

=

Option 4:

Correct Answer:

Solution:

Normal to reguired glang is egual to
i ] k

n=|2 1l =1 |=-2i+35-3k
1 =1 =1

Equation of plane is

~2(z+ 1)+ l{y=0)=3(z24+2)=0

= =dr—2d4+y—3dz—-0=10

= =2r+y—3z-8=10

= 2r—y+3:4+8=10

a=2b=-1, z=3

a+b+c=41

Hence option (4) Is correct answer

Q.32 Lepbe the line of intersection of planes
T (i-j+2k)=2 and T (2i+j—-k)=2 IfP(a,3,7)is the foot of
perpenclic]yfammrthﬂﬁﬂg]}*ntﬂﬁen the .j.ﬁ?dq.ﬁ.pfj is equal to :

101



134

Correct Answer:
119

Solution:
Equation of planes are
Pp: z=y+2:=2=0withnj=i-j°+ 2k

Pr: 2x+y—2—2=0withiia=2i+j— k.
Let
) &U11jn.)
Pt F‘
FH:-%‘I)
P will lie on both planes.

a—3+2y-2=0(i) and

2a+=-9=-2=0 {iij
ATsPEO will be L to line L.

j%wiﬂ be L to iy x 1y

= PQ-(fi,xn3) =0

= ((a=1)i+(3—2)j+7k)- (=i +5j+3k) =0
=21—-a+53-10+3y=0

= a-33-3y+9=0 (i)

Ssolving (i), [ii) and ([iii)

123

99 135
= Y= )
105

- 105" " 108
3a+3+4)=119

i



Hence option (2) is correct.

Q.33 The linegy—1=z-2andz=3y—-2=0bz—-2,(ab#0)are coplanar, if :

Option 1:
b=1,a€ R- {0}

Option 2:
a=1. beR—{0}

Option 3:
g=20b=12

Option 4;
a=2 b=3

Correct Answer:
b=1,a€ R- {0}

Solution:

Lines can be re-written as
1

£ Y=o  g=3¢

T:—l—lz I"I.I":I
i

T ;—% :—%

S THliay W
3 b

Lineﬂ‘]_—;lj'+2;-‘ El=j+lj+_1-.
i i

{‘,}T is position vector of ‘E‘iﬂiimtﬂgimgcbﬂriparmcﬂlel to this line ).

. 2 1 - . .
Ling nEEz %EJ_FE# and EI?EZ-F-F-ITJ TIF#

Now lines ara_qﬁhn}ﬁaﬁlaﬂti}'zu

B
= L]

] [
= = |

=0

J
_— e
=== |

Expanding along row 1.



- (-2) () G- G- -
1)

=»> b= 1 and a $# 0.

Hence option (1) is correct.

Q.3 If the equation of the plane passing through the line of
2r—Ty+4z—3=03r—dy+4z+1l=0and the(phlmlis
ar +by+cz—T7=0.then the valyg pf7is ___________ :

Solution:

Regquired plane is
PL+ AP =(2+30)z - (T+0A)y+ (4+4X): -3+ 112 =0,

which is satis ed by the point (-2,1,3].

HenQes —
V]

Thus, pline 48+ 282-T=10

So0Qa+4+b4+ec—-T=4

Q.35 Two dices are rolled. If both dices have s5ix faces numbe
probability that the sum of the numbers on the top face



1i

Correct Answer:

)

12
Solution:
Dice | -1 and Dice 11 - 1,2,3,5,7
Dice | : 2 and Dice Il - 1,2,3.5
Dice | : 3 and Dice I1I : 1,2,3,5
Dice | : 5 and Dice I} - 1,2.3
Dice | - 7 and Dice Il 1

nE)=5+4+4+34+1=17

17
So, P(F) = —
S
Q.36 A fair coin is tossed a xed number of times. If the prob

probability of getting 9 heads, then the probability of g



Solution:
Let the coin tossed n times

P(H) = P(T) = %

P(7 heads ) = "Cs (é) a ( ) "Cy

1
2 o

n=9 ;.0
o we CINU(1Y %0
P(9 heads ) ="Cy (2) (2) —

Given that

P(7 Heads) = P[(9 Heads

et

"Co="Co=>n=16

14 2
| | 15 x 8
ue | — 16 ! ik ik —
P(2 heads ) = " (2) (2) = 3%

P(2 heads ) = l—Ll

a1

Q.37 The probability of a maE[? Whtet illeqg st raurméteisof shots regu
the probability of his hitting the taiigﬂ_t_aj:_Le_a_E_t__ﬁni:e I N

Correct Answer;

3

Solution:

We have, 1 — (probability of all shots result in failure) > %

| ot
= 1-— 'l—ﬁ }1
g\"
> —) =n=>J3
10

Q. 38 There are two urns. There are m white & n black balls in
balls in the second urn. One ball is taken from the rst
the probability of drawing a white ball from the second

=

d= | 22

Option 1:

pm+ (p+ 1)n
(m+n)ip+g+1)




Option 2:

(p+ 1)m+ pn

(m+n)p+qg+1)

Option 3:

gqm + (g + 1)n

lm+n)p+g+1)

Option 4:
(g + 1)m + gn

(m+n)ip+g+1)

Correct Answer:
(p+ 1)m+ pn

(m+n)ip+qg+1)

Soluton:

Conditional Probability -

A\ _P(ANB)
P(ﬁ) - P(B)

and

B P(An B)
E (_1) - P(4)
= wherein

where I (f_;) probability of A when B already happened.

Independent events =

If A and B are independent events then probability of occurrence of A is not affected by occurrence or non occurrence of

event B.

P (ji) _ P (A)

and _-_.n._-l,rum—f*[m-.ﬂ(ﬁ.)



so ... P(ANB) = P(A)-P(B) = P(AB)

A ball from first urn can be drawn is two mannars
ballis white or ball is black
plw) =m/(m+n) p(B) =n/(m+ n)
Let E — selecting a white ball from second urn after a ball from um first has been placed into it

P(E) = P(w)P(E/W) + P(B)P(E/B)

m p+1 L p
= b
m+n p+g+l m+np+qg+1l

(p+ 1)m+ pn
(m+n)p+g+1)

Q.33 Solution of di rendy/alk eguapiasa is

Option 1:

In(zy) + cosxr =C

Option 2:
In(zy) + siny =C

Option 3:
In(ry) —cosx =C

Option 4:
In(ry) =sinr + C

In(zy) =sinxr +C

Solution:
As we have learned

General form of Variable Separation -

ydr + xdy
xry

d (logry) =



Given equation can be written as xdy + y dx = Xy cOosx
on dividing both sides by xy , we get

rdy + ydx
o

= cos rdr

=+ d(Inzy) = cos zdx
on integrating , it gives

In(zy) = sinz+C

Q.40 r/2 Ein T
Evalufte . dr
0

gsinr 4 ocosx

Option 1:

—

o

Option 2:

a/ &

Option 3:
x/ 2

Option 4:
=/ 8

Correct Answer;
x4

Solution:
As we Jlearnt

Properties of De nite Integration -

fﬂ“ flz)dz = L“ﬂu — x)dr
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Thus

w2
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