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Physics
Ans 1
Correct Option. C
Solution:

As, spring constant, (k) oc m
-~ The spring cut into three equal parts
. k' = 3k (For each spring)

\We know that, time period of a body connected with spring.

T= 2w\/§ (i)

The parallel arrangement of the spring is given as

/, Z,

3k 3k B3k

m

,  Time period of springs (k' = 3k) connected in

parallel
= 2w@ = 2m, #%
_ 1(% g) -3 [FromEaq. ()

Ans 2

Correct Option. B
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Solution:

According to work-energy theorem,

Werternal + Winterna = K5 — K; = AK

Ans 3

Correct Option. 8

Solution:

(8)¢=B-A = BAcosf = BAcoswt, (. 8 = wt)
Now, emf (e) = @ _ —%(BAooswt]

——=
= wBA sin wt
i e wBA sin w!
R R
202 42
Py =i’R= (” i;ﬁ sin*wt) ‘R
22 42
o Puus x dt
Pg\-g - Ti
J';] dt
242 [T sin? widt
w?B2A 0
& S dt
1 w?B2A2 N 1
—E' R (.{ZS]_D &Tt}t»_T—E)
[Bqn"zr.u}2

/ ,n_rﬂ
e =
- (%)

T =28

Ans 4

Correct Option. B

Solution:

By the conservation of energy,
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E; = E;
= %mu2 + %Iwz =mgH = mg (:Ti)
= %muz + %I- % = %ﬂw2 (-v=wR)
T E Gy
z%mzzgmz
1=§mﬂ2

The above value of moment of inertia is equal to moment of inertia of solid sphere.

Ans 5
Correct Option. B

Solution:

The escape velocity of a planet is given by,

2GM 2G 4

V < R/p

vp _ BeyPr Rp (- pp = PE)
e Wegpeg Be S PP = PE

3R
=g =3 (- Rp=23Rg)

Up = SUE
Ans 6
Correct Option. 8

Solution:

From Hook's law,
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At=100°C

o ho

4 L=20cm R

Stress =Y x Strain

_ AL _ LaAT _

=5 =—g=
Stress =Y x aAT

=2x10" x 1.1 x10°% x 100

=22 %10 Pa
According to question,

Now, Strain aAT

2.2 x 10° = 2.2 x 10°
r=2=5

Ans 7
Correct Option. 7.2
Solution:

For sphere to be float

=0l

Vv 14
= VP.‘I=PuﬂXEX9+PHgX§X9

peil  PHg 0.8 136
= = — _— = _

P 2 + 2 2 + 2
=044+638

.~ p = density of sphere = 7.2 g/cm?
~.zgjem® =7.2g/cm?

r="7.2
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Ans 8

Correct Option. C

Solution:
c _ F-32
As, 100 — 180
MNow, C' = F (given)
c _ Cc1
100 — 180
=  180C = 100C — 3200
= 180C — 100" = —3200
= 80C = —3200
— 3200 _
C=-20_ 4
C=F=—-40
Ans 9

Correct Option. B
Solution:

The electric potential due to an electric dipole at a distance r from its centre is given
by

1 7]
1V = L
dweg r?

[where, p = electric dipole moment|

1
VO‘C,&

Ans 10

Correct Option. B

Solution:
2 2
As,R:p-%:p-!f_ =p-L7;[V=Volume)
Ry (L\? [21,)\°
x =}R1 (Ll) (Ll
R = 4R, = AR
Ans 11

Correct Option. 300

Solution:
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By Faraday's law of electromagnetic induction,

E=%,AED,E=§R
: % —iR = d¢ = iRdt
= [dé =R [idt

¢ = R Area of current versus time
=150 x § x 0.4 x 10 = 300 Wb
Ans 12
Correct Option. B

Solution:

The charged particle will not strike the screen, if d > R (Radius of path)

m(2v) qd By
= J}TQZ}"U‘::H

Y
(Screen)
Q
Z
.
Ans 13

Correct Option. B

Solution:

If reflected ray from silvered surface retrace its path, then it falls normally on the
silvered surface.
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.. From the geometry,

i=24r=A
p = Refractive index = E (From Snell's law)
sinr

sin24  2sinAd-cos A
sind sin A
=2cos A

Ans 14
Correct Option. A
Solution:

de-Broglie wavelength is given by

A=b_ &

P\ Pmk

1 ac = — ++
Ao L (k= k= ges)
As, Mp++ = My = Mg
S )IHEH < )lp < Ag
A‘?}AP}AHc”

Ans 15

Correct Option. 0.98

Solution:
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E = Ejcos(kz — wt)
w=27 x 6 x 10M

f=g = a6, 10" He

¢ = Energy of photon = u'ﬂ__}ev

£ — gxlﬂa = —6 —
7 T 0.5 % 10" m = 500 nm

LleV = 2.48eV
y Einstein photoelectric equation,

A=
Sog=
MNow, b

¢ =dyp+KE=dy+eV,
= 248 =15+¢€V,

eV, =248 1.5=0.98¢V
v, —0.98V

(- KE = e¥})

prepp

Your Personal Exams Guide



i prepp.in prepp

Your Personal Exams Guide

Chemistry
Ans1
Correct Option. A

Solution:

{i) Volume occupied by 1 mole of COy = 224 L
Volume occupied by 1.5 moles of CO45

=1.5x 224
=336L

(ii) Given, mass of nitrogen (m) =14 g
Molar mass of No(w) = 28 g

Number of moles of Ny = # = 52 =

= 0.5 mole
Volume occupied by 1 mole of No at STP

=224L
Volume occupied by 0.5 mole of Ny at STP

=0.5x 224
=112L

(iii) Given, number of molecules of O = 10%!
Number of molecules of Og in 1 mole

= 6.022 x 10 molecules
102
6.022 x 102

= 0.166 x 10 > moles ;
Volume occupied by 0.166 x 10 2 mole of

Number of moles =

0, =0.166 x 10 2 x 224 L
—3.K2x102
—0.0372 L

Therefore, correct increasing order of volume occupied by the given amount of
molecules at STP is : (iii) < (ii) < (i).

Ans 2
Correct Option. C

Solution:
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(4 8]
P, N F I
e Xe
o S
RS o™ || o
ey F O
weF, ®eQ,

Shape : Square planar Shape : Tetrahedral
Geometry : Octanedral  Geometry : Tetrahedral

F
Ox | F""f:.u L-.\'*""F
e 1) “¥e'
o~ | 7 ™
Xe,F, XeOF,
Shape : Ses-saw Shape : Square pyramidal

Geometry : Trigenal and  Geometry : Octahedral
bipyamidal

N4

Ans 3
Correct Option. B

Solution:

Given, g = 150 J
We know,

w= pAV = 2 x 10°Nm 2 x 450 x 10 ¢ m®
= 00Nm =90J
AU =gq—w =150 — 90 =60 J
Also,

Ans 4
Correct Option. D

Solution:

CH, CH,

o

T S -
CH,— C—CH==CH, + H-<=Br — CH,— C — CHCH,

H H
(2" carpocation)

112-hydn|::c shuft
{|?H3 r\CHE
/ B
CH;— C— CHy— CHs ¢ 2 CH,— G —CH, CH,

(3" carbocaton)
Br More slable

Ans 5
Correct Option. A
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Solution:

In case of positive deviation from Raoult's law, the intermolecular attractive forces
between the solute-solvent molecules are weaker than those

between the solute-solute and solvent-solvent molecules. Therefore, it becomes easy
for the solute/solvent molecules to escape from the solution than in pure state. This
will increase the vapour pressure and results in positive deviation.

Ans 6
Correct Answer. 232.6

Solution:
A, om) - = Ay +
= Ao
1
= (Mg +42,) +§(Aﬂfr rong )
1
-3 (Amg, +2A2, )
A° 1 AP 1 A°
= Apmony T 2 “'m[Ba(OH),| ~ 9 “'m(BaCl:)

1 1
=13{l+§+445.8—§ x 241.6

— 923260 ! cm® mol L.

Ans 7
Correct Answer. 0.0103

Solution:

(1.{]3 = 10 2} For the given reaction,

N2Os(g) —2NO2(g) + %Dz(g)
_d[N205]  1d[NO;|  2d[0y]

dt 2 di dt
d [NO:] _ _QM =2x515x10°°

—1.03%x10 2mol L. s 1.

Ans 8
Correct Option. D

Solution:
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Mond's process is used for refining nickel. Whereas, van Arkel method is used for

refining zirconium and titanium.
Ans9
Correct Answer. 4

Solution:

Nitrogen does not form pentahalide due to non-availability of the d-orbitals in its

valence shell.
Ans 10
Correct Answer. 4

Solution:

— —

\ /
O \Cr/ \Cr/—-

/ \
O/ \O

Dichromate ion

4 oxygen atoms are directly attached to one chromium ion.

Ans 11
Correct Option. B
Solution:

Both [Ni[CN]g]z_ and [Ni{CO),| are diamagnetic.

[Ni(CN), >

Electronic configuration of Ni** = [Ar]3d®.
CN being strong field ligand cause pairing of electrons.
Hybrd ised

orbitals of N(CNy 2 = (LT[ (4
‘*J—f

dso? hybridisation
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There are no unpaired electrons. Therefare, it is diamagnetic.

Shape : square planar

[Ni(CO)4]
Electronic configuration of Ni = [Ar]3d%452

CO being strong field ligand cause pairing of electrons.
Hybnichsed

arbitals of [MCO),] 11l . 7, !M’L EEEE
L"_'—‘\l'__ -

s hybridisation

No unpaired electrons are there. Therefore, it is diamagnetic in nature.
Shape : Tetrahedral.

Ans 12

Correct Option. B

Solution:

Alcohols are soluble in Lucas' reagent (conc. HCl and ZnCl;) while their halides are
immiscible and produce turbidity in solution. Tertiary alcohols react the fastest and
form halides easily. Primary alcohols do not produce turbidity at room temperature.
Therefore, alcoholic group at the 4th position is tertiary, therefore it reacts the
fastest.

Ans 13
Correct Answer. 3
Solution:

Attached electron withdrawing groups increase the acidity of benzoic acid
by —/ and —M-effect (whenever applicable) whereas electron releasing groups
decrease the acidity of benzoic acid.
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COOH COOH
NO, CCH,
Due to othro-effect,

COOH . COOH
oH

are stronger acids than O

even though they have electron releasing groups (i.e. OCHjy ) attached.

COOH

In
NO,

one electron withdrawing group is attached, due to this reason it is more acidic than
benzoic acid.

Moreover, aliphatic carboxylic acid is a weaker acid than aromatic carboxylic acid
because benzene itself is electron withdrawing in nature that makes the release of
proton from - COOH easy.

Therefore, acids which are weaker than

COOH
are
COOH COOH
CH,COOH,
CHj
OCH,
Ans 14

Correct Option. D

Solution:
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| |
CH,CH, C Nw__f__ﬁc%cwcmuH

Amide Reduction
Amme
l (i) HNO,
(i) H,O
CHaCHzCHO —— CH,CH,CH,0H
Oxrda tion (8
F'ropanal Propanol
Ans 15

Correct Option. B

Solution:

P

Ceh |
nGEHS—CH - CHE Palymerisation _CHE —C H |

Polystyrena

Polystyrene is an addition and chain growth polymer. It is thermoplastic. Addition polymers have unsaturated
MOoNomers.

N HO—H,C—CH,OH + n HOGC@ COOH
Ethylena glycal

Terephthalc acio

I I
{DCHQ CH,0—C 4@—&}
n

Dacran

Palymernsation

Dacron is a condensation and step-growth polymer. It is a fibre.

Condensation polymerisation involves a repetitive condensation reaction between
two bi-functional or tri-functional monomeric units.
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Mathematics
Ans1

Correct Option. D
Solution:

We can write

2 2 2 2

lz| = |z + — — — E‘z+— +|—
2
=04 =
|z]

-~ 2P -2zl-2<0

Here, |z lies between H;ﬂ =143

. Minimum value of |z| =1 — V3

Ans 2
Correct Option. 2454
Solution:

Given word is 'EXAMINATION' having letters (AA), (IT), (NN), EXMOT, we have to
form 4 letter words, then following cases are possible,

2 _ 18

(I} 2 same, 2 same and number of words are 36’2 X g =

(I} 2 same, 2 different and number of words are

4! TxB 4x3x2
Iy xT0hx — =3 x 3 X 2

=21 x 36 = 756

(lII) All are different and number of words are
5Cy x 41 = 2B 41 — 1680
So, total number of 4 letter words

18 4 756 + 1680 = 2454

Ans 3

Correct Option. B
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Solution:
Since, a, A and 7y are in AP
28=a+..(i)
Also, tan ' a,tan ! Sand tan !y are also in AP.

2tan '8 =tan 'a+tan 1y

1 28 _ 1f @ty

= tan (—1 ﬁ’) = tan (—1 .ﬂ)

28 oy
- -7 loay

aty _ aty -
= iF — T by using
= B =ay
[by using Eq. (7)]

Since, @, B and  are in AP as well as in GP.
a=f8=19
Ans 4
Correct Option. C
Solution:
The coefficient of the middle term in power of

z(1 + az)* = *Cra?
The coefficient of the middle term in power of

(1l — ﬂr:l:}'E = 'ECg[—a)3
According to given condition,

402&2 — EC:II:—CE}S

4 W
= ﬁaﬂ _—ﬁaﬂ
=  fa? = —200°
= a=-—%
3
o = 10
Ans 5

Correct Option. C
Solution:

General equation of all such circles which passing through the origin whose centre
lie on X-axis is
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22+ y? +2gz =0 (i)
On differentiating wrt 'z ', we get

dy

2I+2y?= +2g=0

= 29=— (2: o 2;:,%)
On putting the value of 2gin Eq. (i),

2+ y? + (—2.’:—2;;%):5 =0
= 32+y2—232—21y%=0
= v =z + hy%
which is the required equation.
Ans 6
Correct Option. C

Solution:

TEINE

sec” fdt
LetI’:]iJ]],,,u"‘;‘J [% form |
Using L'Hospital's rule,

TOoosT-4EnT

— lim, sec? 222 [% form]

Again using L'Hospital's rule,

2z - 2sec? 2 - tan z2 - 2z + 2 sec? 2
lim

z— —zsinz + cOST | COST
04 2sec’0
0+ 2cos0D
Ans 7

Correct Option. 12
Solution:

We have,
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e 2 2275 4 form]

So, apply L' Hospital's rule
= (=+2=35)

= lim, ,5

. 2®In2-2""m2
1 2 3In2
2" *In2 - 2502
22}1_23 T

_ e — 2_% S =12
Ans 8

Correct Option. D

Solution:

We have,

>0 (z:—3)=Tand ¥ (z; -3 =27

.. Standard deviation is remain unchanged, if observation are added or subtracted by a fixed number.

.. Standard deviation
0, . 0, . 2
| (i 3)? _ 2 q(=i—3)
o 10 10

_ |7 (1)2
10 10
_ ‘/H — @ = % = 1.486
Ans 9
Correct Option. A
Solution:

Here,
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Ax C={1,2} x {5,6}

={(1,5),(1,6),(2,5),(2,6)}
and B x D ={1,2,3,4} x {5,6,7,8}

={(1,5),(1,6),(1,7),(1,8),(2,5),(2,6),
(2,7),(2,8),(3,5),(3,6),(3,7),(3,8),
[4? 5)7 (4? 6]? (47 7)? [4? 8]}
(AxC)c(BxD)

Ans 10
Correct Option. B
Solution:

If A is non-singular matrix, then |4| # 0

AAT=A'Aand B= A4 4"
= BB =(4'47) (440"

= AAT A4 [ (ALY = 4]
— A4 (4 )T
—147(a )"
— T4
— (4'4) [ (4B)T = BTAT]
=I"=1

Ans 11

Correct Option. C

Solution:
Given that, f(z) = 1 + 22

L ) =y1+e?
and f(zy) = /1 +2%?

Now, [ f(zy) = f(z)f(v)
= 1|,|"1+552y2=\/1—|—_121|,ﬂ'1+y2
= ‘;"(1+.-:2) (1+ yz}

On squaring both sides, we get

1+z%% = (14+2%) (1+47)
= 1+52y2=1+y2+52+52y2

1+12y2 = 1+z2+y2+:2y2
Hence, f(zy) < f(z) - f(y)

Ans 12
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Correct Option. B

Solution:

We have, sinfcos® 6 = sin® 6 cos 0
= sinfcos® § — sin” fcosf > 0

= sinﬂcnsﬁ'{cnsﬂﬁ'—scinzﬂ)>ﬂ

= sin20 - cos 20 > 0

= sindf =0

_. g e (u,{) .46 € (0,7)]
Ans 13

Correct Option. D

Solution:

Given that, [ f(z)dz = g(z)
Let I=[2°[(z°)dz

Putz® =t = 5z'dz = dt

= % ftf(t}dt

_Z [t [ 1wat - [isa

[integrating by part]
— % [tg(t} — f g(t]dt]
-1 [zﬂg{sﬁ) -5 o () m"d::] e
= %ﬁg (z°) - f::*g (z*)dz+C
Ans 14

Correct Option. A

Solution:
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-~ Required area = j:syd::

=f13|z—2|d:|:

=f—(z_2)d:+j:(z—2;d=

=£2(2—3}h+£3{z—2]#
o

) N

3 3
=2-———-—-+42

2 2+
=1 sq unit

Ans 15
Correct Option. A
Solution:

Given, A = {{z,y} 2yt <landy? < 1—:|:}

Y

(-1.0) 0. 1)

-.» Required area = %7‘:1‘2+2fu (1 —yz)dy

_ %11(1)2 + 2[ - y;]:

4
3

+

b2l 5

Ans 16
Correct Option. -1
Solution:

We can rewrite,
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a a® 1+a* a a 1 a a? a®
b B 140 |=|b B 1|+|b B B |=0
2 1+ e & 1 c & &
a a 1 a a? 1
=|b B 1|+abclb B 1|=
e 2 1 c &1
a a® 1
=(1+abc){p B 1|=0
c ¢ 1
a a® 1
=(1+abc)=0 b B 1]#0
c &2 1
= abc=-1
Ans 17

Correct Option. B
Solution:

The given lines are

Ll
L]
e

= =2.0

2% 2 1

-1 y-3 z5 (”}

Condition for two lines are coplanar

I1—Ir - n-—2
h m 151
I ms P

=0

where (1, 1h, 1) and (2, Y2, z2) are points on lines (i) and (i) and { Iy, ma, n4) and (I2, m2, na) are direction
cosines of lines (i) and (i), respectively.

2—-1 3-3 4-5
il 1 —k [=10
2k 2 1
1 0 -1
= 1 1 —k|=0
2 2 1
= 1(1+2k)-0-1(2—-2k)=0
= 142k—24+2k=0

1
= 114&—1:0:}-.&::E

Ans 18
Correct Option. 10.893
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Solution:

It is given that point & (%, %, %) is foot of perpendicular of point P(0, 2, 1) to a line passes through point

A(a,5,1).So, PQ 1 AQ.

P(0, 2, 1)
(a0, 5, 1) ‘
A 5 7 15 i
Q(‘a“ E'T)

-.- Direction ratios of line segments PQ} is (g, %, %) and direction ratios of line A is (Ct — g, % —u )

(1)

= 150 —25+8 + —— =0
= 15a — 17 = 21
= Ba — 103!1;81?
= Sa = 54.466 = a = 10.803
Ans 19

Correct Option. C

Solution:
Probability of guessing a comect answer, p = % and probability of guessing a wrong answer g = %
So, the probability of guessing 4 or more correct answer

P(X > 4) JC“GY' (;) +505(%)5

1 3+1
TR O

15 1 16 42 1
=—+—_ == ==
45

£ £ £ 2
Ans 20

Correct Option. 33

Solution:

Total possibilities to make a 6-digit number using only 1 and 8
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222222
Every position has 2 possibility either 1 or 8 .. 26
Number divisible by 21 :
1. for divisibility by 3
A (sum of digits must be divisible by 3 )
(a) Number of 1 's = Number of 8
(b) Every digitis 1
(c) Every digit is 8.
2. for divisiblity by 7.
|2 (last digit) - remaining number |=7k
KeZ
(@)allare1s=1no
(b) all are 8s = 1 no
6

{€)31'sand 385 = ﬁ

Total number divisible by 21 = number divisible by 3 and 7

B &! W 6x5x4x3!
~ 3131 - M x3x2

- 22
.". Probability = > =p

)+2=22

22 B
X x2x2x2x2x2

22
96_p=96x?=96 33
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