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PART : PHYSICS

1. The SI unit of a physical quantity is pascal-second. The dimensional formula of this quantity will be :

(A) [MLT'T] (B) [ML™'T2] (C) [ML2T] (D) [ML'L3T?)
Ans. A
Sol. PT - Ft _ Changeinmomentum

A Area
-1
—ML;I— =ML'T
L

2. The distance of the Sun from earth is 1.5 x 10"'m and its angular diameter is (2000) s when observed

from the earth. The diameter of the Sun will be :

(A) 2.45 x 10"%m (B) 1.45 x 10"m (C) 1.45 x 10°m (D) 0.14 x 10°m
Ans. C
Sol. 1 min = 60s

1° =60 min

1° = 3600 sec

2000s = L x 2000degree

3600

Qdegree = x Qrad

36 180 36

D=ro=1.5x10" xix@

180 36
_ 1.57 <10"
182

=0.0145 x 10"

=1.45x 10°
3. When a ball is dropped into a lake from a height 4.9m above the water level, it hits the water with a

velocity v band then sinks to the bottom with the constant velocity v. It reaches the bottom of the lake
4.0 s afteritis dropped. The approximate depth of the lake is :
(A)19.6 m (B) 29.4m (C)39.2m (D) 73.5m

Ans. B

Sol. S=ut+ %at2

-49:0+%¢9&€

t=1sec
In 1 sec it reach the surface of water
V2 =u?+ 2as
VZ2=0+2(-9.8)4.9) ..v=98
then in water journey =4 — 1 =3 sec
h=vt=9.8 x 3 =294 metre

4. One end of a massless spring of spring constant k and natural length (o is fixed while the other end is
connected to a small object of mass m lying on a frictionless table. The spring remain horizontal on the
table. If the object is made to rotate at an angular velocity o about an axis passing trough fixed, then
the elongation of the spring will be :

2 2
(A) kK-mo/, (B) mo“/,

me? K +mao?
Ans. C
Sol. For circular motion

Kx = ma?(fo + X)
= (k — mo?)x = mo?/o
mo?/,
k-mo’
5. A stone tide to a string of length L is whirled in a vertical circle with the other end of the spring at the
centre. At a certain instant of time, the stone is at its lowest position and has a speed u. The magnitude

mo?/, k+mo®/,

2

(C)

D
k-mo? ®) mao

= X =

of change in its velocity, as it reaches a position where the string is horizontal, is x(u2 - gL) . The

value of x is —
Ans. B
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Sol. u

-mg/ = A —1mu2
2 2

v =4/u®-2gl
‘K\?‘ = Ju® +u® - 2gl

6. Four spheres each of mass m form a square of side d(as shown in figure). A fifth sphere of mass M is
situated at the centre of square. The total gravitation potential energy of the system is :
m m
@ Q
< ©
me— d —> m
(A) _—[(4+\F)m+4f|v|} (B) ——[(4+f)M+4J—mJ
(€)= [3m + 442 M] () = [6m +44/2 M]
Ans. A

(4Gm? 2Gm? 4GmM) Gm
Sol.  PE=-| = t et ) —T[4J§M+m(4+\/§ﬂ

7. For a perfect gas, two pressures P1 and P2 are shown in figure, The graph shows :

! i

S P

()

(S

=}

e

>

O Temperature(T) —»

(A) P1>P2 (B) P1<P2
(C)P1=P2 (D) Insufficient data to draw any conclusion
Ans. A
Sol. PV=nRT
V(")
P
8. According to kinetic theory of gases,

A. The motion of the gas molecules freezes at 0°C.

B. The mean free path of gas molecules decrease if the density of molecules is increased.

C. The mean free path of gas molecules increase if temperature is increased keeping pressure
constant.

D. Average kinetic energy per molecules per degree of freedom is ngT (for monoatomic gases).

Choose the most appreciate answer from the option given below:
(A) A and C only (B) B and C only (C) A and B only (D) C and D only

Ans. B
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1 N
Sol. Mean free path A = —— n=—
g J2rd®n V
1
SA=———— PV = NKT
J2rdN/V
— = _KT P PRT
V2nd?P M
9. A lead bullet penetrates into a solid object and melts. Assuming that 40% of its kinetic energy is used to

heat it, the initial speed of bullet is :

(Given, initial temperature of the bullet = 127°C, Melting point of the bullet = 327°C, Latent heat of

fusion of lead = 2.5 x 10* J kg™, Specific heat capacity of lead = 125J/kg K)

(A) 125 ms™' (B) 500 ms™’ (C) 250 ms™ (D) 600 ms™
Ans. B

Sol. 04 x%mvz =mS(t, —t,)+mL

v =500
10. The equation of a particle executing simple harmonic motion is given by

X = sinn(t+%] m. At t = 1s, the speed of particle will be

(Given: n=3.14)-
(A) 0 cm s™ (B) 157 cm s™ (C)272cm s’ (D) 314 cm s™
Ans. B

Sol. V=d—X=nCOSn(t+1]
dt 3

Vatt=1=n003n(1+%]

3
=TnCOS| T+ —
3

T
= -TCOS—
3

_ Y
-2

1. If a charge q is placed at the centre of a closed hemispherical non-conductivity surface, the total flux
passing through the flat surface would be :

Ans. Bonus

Sol. Flux should be zero

12. Three identical charged balls each of charge 2 C are suspended from a common point P by silk threads
of 2 m each (as shown in figure). They from an equilateral triangles of side 1m.
The ratio of net force on a charged ball to the force between any two charged balls will be :

Ans.
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Sol. 1 I q
Net force on are charge

F, = VF? + F? + 2FF cos 60°

=3F

Where F is forced b/w any two charges
F
SOFQ =3

13. Two long parallel conductors S+ and S2 are separated by a distance 10cm and carrying currents of 4A
and 2A respectively. The conductors are placed along x — axis in X=Y plane. There is point P located
between the conductors (as shown in figure).

A charge particle of 3x coulomb is passing through the point P with velocity v = (27 + 3])m /'s; where

7&] respectively unit vectors along x & y axis respectively.

The force acting on the charge particle is 47 x107° (—xf + 2]) N. The value of x is :

Y
ts > 4A
1 »
7y
| 43m
10,cm P v
1
s,y > 2A
0 > X
Z
(A) 2 (B)1 )3 (D) -3
Ans. C
. 4Amp
4cm
——
GCmE _
Sol. ~ 2Amp
po4 U2
BNet = 2 4 - 2 6
2N X —— 2mWx
100 100
_Bo g0l X1
n 2 6
_ Mo q100] 4
n 2x6
_ M ><100(_|2)
3rn
= _ — — _ ~ - MO ><100 ~
F—9(V><B)—3Tc|:2l+3j:|—3n (%)

=47 x107 [ 21 +3]]x100()
= 4mx10°[ 2]~ 3i]

- =1
S %=3
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14,

Ans.

Sol.

15.

Ans.

16.

Ans.

Sol.

If L, C and R are the inductance, capacitance and resistance respectively, which one of the following
does not have the dimension of time ?

L L
(A)RC (B) R (C) vLC (D) c
D
We Kn that time period is
T =2nJLC

So +/LC represents dimensions of time const. of L-R series circuit is %so% represent dimensions of

time. Time const. of R—C circuit in RC so RC represents dimension of time %does not represents

dimensions of time

Given below two statements :

Statement I : A time varying electric field is a source of changing magnetic field and vice-versa. Thus a
disturbance in electric or magnetic field creates EM waves.

Statement II : In a material medium, the EM wave travels with speed v = .In light of the above

1
VHo S
statements, choose the correct answer from the options given below.

(A) Both statement I and statement II are true

(B) Both statement I and statement II are false

(C) Statement I is correct but statement II is false

(D) Statement I is incorrect but statement II is true

Cc

A convex lens has power P. It is cut two halves along its principle axis. Further one piece(out of the two
halves) is cut into halves perpendicular to the principle axis (as shown in figures). Choose the incorrect
option for the reported pieces.

| L, Ls
L‘l
P P
(A) Power of L, = 5 (B) Power of L, = 5
(C) Power of L, =g (D) Power of L1 =P

A
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1 1) P
Ls Ps=;=(u—1)(§j=§

17. If a wave gets refracted into a denser medium, then which of the following is true ?
(A) wavelength, speed and frequency decrease.
(B) wavelength increases, speed and frequency remains constant.
(C) wavelength increases, speed and frequency remains constant.
(D) wavelength, speed and frequency increases.

Ans. C
Sol. v ="f\

f = constant

So, V «

In denser medium v decrease.
18. Given below are two statements :

Statement I: In hydrogen atom, the frequency of radiation when an electron jumps from lower energy
orbit (E+) to higher energy orbit (E2), is given as

hf=E1=E2

Statement II : The jumping of electron from higher energy orbit (Ez) to lower energy orbit (E1) is
associated with frequency of radiation given as f = (E2— E1) /h

This condition is Bohr’s frequency condition.

In the light of the above statements, choose the correct answer from the options given below :
(A) Both statement I and statement II are true.

(B) Both statement I and statement II are false.

(C) Statement I is correct but statement II is false.

(D) Statement I is incorrect but statement II is true.

Ans. D
19. For a transistor to act a switch, it must be operated in
(A) Active region. (B) Saturation state only.
(C) Cut-off state only. (D) Saturation and Cut-off state.
Ans. D
20. We don not transmit low frequency signal to long distance because-

(a) The size of the antenna should be comparable to signal wavelength which is unreal solution for a
signal of longer wavelength.

(b) Effective power radiated by a long wavelength baseband signal would be high.

(c) We want to avoid mixing up signals transmitted by different transmitter simultaneously.

(d) Low frequency signal can be sent to long distances by superimposing with a high frequency wave

as well.

Therefore, the most suitable option will be :

(A) All statements are true (B) (a), (b) and (c) are true only

(C) (a), (c) and (d) are true only (D) (b), (c) and (d) are true only
Ans. C

21. A mass of 10 kg is suspended vertically by a rope of length 5 m from the roof. A force of 30 N is applied
at the middle point of rope in horizontal direction. The angle made by upper half of the rope with vertical
isO=tan"'(x x 10™"). The value of x is
(Given, g = 10m/s?)

Ans. 03.00
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Sol.

22,

Ans.

Sol.

23.

Ans.

Sol.

o\ T 4 Tsino
5m
Tcosb ¢
~ 30N
Ar T'=100N
10kg
[
10kg
Tcoso = 30 (1)
Tsin6 = 100 ....(2)
From equation (1) & (2)
tan6 = 10
3

0=tan” (E)
3

A rolling wheel of 12 kg is on an inclined at position P and connected to a mass of 3 kg through a string

of fixed length and pulley as shown in figure. Consider PR as friction free surface.

The velocity of centre of mass of the wheel when it reaches at the bottom Q of the inclined plane PQ

will be %ngh m/s. The value of x is

Q

Bonus
Moment of Inertial not mentioned
Ifl =

1 1 1 v2

12gh - 3gh = —3v? + —12v? +-l—

gh=2gn=2"v"+5 27

2
ggh=15v 1|V_
2 2 r?
If 1 = mr? 99h—15v2+112v
2 2

2
[Zgh
=V 39

A diatomic gas(y = 1.4) does 400J of work when it expanded isobarically. The heat given to the gas in

the process is

1400

® = 400 J = nRAT (for isobaric process)
AQ=7

For isobaric process

AQ = nCPAT

:>AQ_nLy— JAT

- AQ= nRATLﬁj

1.4 1.4
AQ = 400 400 x 2
=4Q “14-1 “4

= AQ =100 x 14 =1400 J
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24, A particle executes simple harmonic motion. Its amplitudes is 8 cm and time period is 6 s. The time it
will take to travel from its position of maximum displacement to the point corresponding to half its
amplitude, is S.

Ans. 01.00

Sol.  Time taken by the particle from

X = +Ato+éisI
2 6

SoI = 6 =1sec.
6 6
25, A parallel plate capacitor is made up of stair like structure with a plate area A of each stair and that is

A
connected with a wire of length b, as shown in the figure. The capacitor of the arrangement is %e"T

The value of x is

A
b
v A
b
A4
b
AV
b
A |
:
A
Ans. 23.00
Sol.  There will be three Capacitors in parallel combination in given system so Equivalent capacitance
C=C1+C2+Cs
e €0A+€0 A+€OA= EOA(1+1+1J
5d 3d d d \5 3
285 A
15 d
26. The current density in a cylindrical wire of radius r = 4.0 mm is 1.0 x 10 A/mZ.

The current through the outer portion of the wire between radial distances %and ris xm A. where X is

Ans. 12.00
Sol. Current = J x Area
R 2
=Jx 7{R2 —(—ﬂ
2
2
= Jnﬁ
4
_3 2
=106XEX3X[4X10 3

:>Tc><3><?=’|2nAmp

27. In the given circuit ‘a’ is an arbitrary constant. The value of m for which the equivalent circuit resistance

is minimum, will be \/% The value of x is
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ma
— AMWA—— a/m
ANV
ma
e AWWN—
MV a/m
ma
I
Y
Ans. 03.00
Sol. Req = ma,a
3 2m
Req is function of m
.. for Minima of m
dReq —
dm
a, a(i) _0
3 2\m?
11
3 2m’
m? = 3
2
3
m=,|—
2
28. A deuteron and a proton moving with equal kinetic energy enter into to a uniform magnetic field at right

angle to the field. If ra and rp are their circular paths respectively. Then the ratio ] will be v/x :1where x
r
p

is .
Ans. 02.00
Sol. For circular path in magnetic field
e ﬂ B \J2mE,
B B
So.
d
m 1 2
q +e e
rar, =~2:1
29. A metallic rod of length 20 cm is placed in North-south direction and is moved at a constant speed of 20
m/s towards East. The horizontal component of the Earth’s magnetic field at that placed is 4 x 103 T
and the angle of dipis 45°. The emf induced in the rod is mV.
Ans. 16.00
Sol.  vertical component of earths magnetic field is perpendicular to length of the wire so

Induced emf in wire e = Bw/v
angle of dip f = 45° so By = Bn
e=Buwv=4x%x102%x0.2x20

=16 x 1073 volt
30. The cut-off voltage of the diodes (shown in figure) in forward bias is 0.6V. The current through the
resister of 40 Q is mA.
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600 D
60Q D,
| AV
IV 400
Ans. 04.00
Sol. D+ is forward biased D2 is reverse biased

i=119§=4mA
100
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART : CHEMISTRY
Which amongst the given plots in the correct plot for (p) vs density (d) for an ideal gas ?
y T3> T,>T, y

T,>T,>T,

(A)

(atm) T,
T‘I
dgom)
cm
(C) (D) <
B
PV = nRT
P= {ﬂ}ﬂ
v | M
P:ﬂsoiSocd Slope:E
M M

Greater is slope greater is temperature.

Question : Identify the incorrect statement for PCls from the following.

(A) In this molecule, orbitals of phosphorous are assumed to undergo sp® hybridization.
(B) The geometry of PCLs is trigonal bipyramidal.

(C) PCls has two axial bonds stronger than three equatorial bonds.

(D) The three equatorial bonds of PCLs lie in a plane.

Cc

Clide

Hybridisation=sp’d

Statement I: Leaching of gold with cyanide ion in absence of air/Oz leads to cyano complex of Au(III).
Statement I: Zinc is oxidized during the displacement reaction carried out for gold extraction.
In the light of the above statement, choose the correct answer from the options given below.
(A) Both statement I and statement II are correct.

(B) Both statement I and statement II are incorrect.

(C) Statement I is correct but statement II are incorrect.

(D) Statement I is incorrect but statement II are correct.

D

4Au (s) + 8CN-(aq) + 2H20(aq) + O2(g) — 4[Au (CN)2](aq) + 40H-(aq)

2[Au (CN)2]~(aq) + Zn(s) — 2Au(s) +[Zn(CN)4]?*~(aq)

The correct order of increasing intermolecular hydrogen bond strength is

(A) HCN < H20 < NH3

(B) HCN < CHa < NH3

(C) CH4 <HCN < NH3

(D) CH4 < NH3 <HCN

Cc

Correct order of H-bond strength is :

CHs4 < HCN < NHs

The correct order of increasing ionic radii is

LA\ A A2t Aot | Fa VA A3=
(A)IVIg Na r O N
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(B) N> < O?< F~ < Na*< Mg?*
(C) F< Na*< O%< Mg?*< N3~
(D) Na* < F-< Mg?* < 0> < N*

Ans. A
Sol.
Species N3 0% | F- Na* | Mg?*
No. of e~ 10 10 |10 10 |10
Z 7 8 9 11 |12
For isoelectric specie greater is Z smaller is size of ion.
6. The gas produced by treating an aqueous solution of ammonium chloride with sodium nitrite is
(A) NHs (B) N2 (C)N2O (D) Cl2
Ans. B
Sol. NH,Cl+NaNO, ——NaCl +NH,NO,
NH,NO, ——N, (g) +2H,0
7. Given below are two statement: one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: Fluorine forms one oxoacid.
Reason R: Flourine has smallest size amongst all most appropriate answer from the options given
below.
(A) Both A and R are correct R is the correct explanation of A.
(B) Both A and R are correct R is NOT the correct explanation of A.
(C) Ais correct but R is not correct.
(D) A is not correct but R is correct.
Ans. A
Sol. Due to small size & high electronegativity F can act as central atom in higher oxidation state so F form
only only one oxy acid HOF.
8. In 3d series, the metal having the highest M?*/M standard electrode potential is
(A) Cr (B) Fe (C) Cu (D) Zn
Ans. C
Sol. E;n2+|2n =-0.76V
E°Cr2+ICr =-0.91v
E°Cu2+ICU =0.34V
E:je%lFe =-0.44V
9. The f orbitals are half and completely filled, respectively in lanthanide ions
[Given : Atomic no. Eu, 63; Sm; Tm, 69;Tb, 65; Yb, 70; Dy, 66]
(A) Eu?* and Tm?* (B) Sm?* and Tm?*
(C) Tb* and Yb? (D) Dy** and Yb®*
Ans. C
Sol. lon Electronic configuration
Eu?t 4f7
Tm?* 4f13
Sm?* 48
Tm3* 4f12
Tb** af’
Yb? 4f14
Dy3* 4f°
Y3 4f13
10. Arrangement the following coordination compounds in the increasing order of magnetic moments.
(Atomic numbers: Mn = 25; Fe =26)
(A) [FeFe]* (B) [Fe(CN)s]*
(C) [MnCle]*(high spin) (D) [Mn(CN)s]*~
Choose the correct answer from the options given below :
(A)A<B<D<C (B)B<D<C<A
(C)A<C<D<B (D)B<D<A<C
Ans. B
Sol. Complex Electronic configuration
(a) [FeFe]* Fe* = 3d° =t e;’
(b) [Fe(CN)e]* Fe* = 3d° = t§§'1,eg'°
(c) [Mn(CN)g]*- Mn® = 3d* = t3".e2®
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1.

Ans.

Sol.

12,

Ans.

Sol.
13.

Ans.

Sol.
14.

Ans.

Mn** = 3d° = t5,", e’

(d) [Mn(CN)s]*~(high spin)

On the surface of polar stratospheric clouds, hydrolysis of chlorine nitrate gives A and B while its

reaction with HCI produces B and C. A,B an C are, respectively
(A) HOCI, HNOs3, Cl2 (B) Cl2, HNO3, HOCI
(C) HCIO2, HNO2, HOCI (D) HOCI, HNOz2, CI20
A
cn-Nos_—io—»H(cganNo3

®)
CI-NO, —*“Cl,+HNO,

©  ®

Which of the following is most stable?

(A) (B)
®

o

A
Due to Aromaticity
What will be the major product of following sequence of reactions ?
(i) n—BulLi,
n-CH, CI

n-Bu-= s
(i) Lindlar cat, H,

n-Bu n-Bu

A) H,,Cs n-Bu ®) n-Bu CsHy,
CSH‘I‘I
H1:Cs n-Bu
(€) (D) n-Bu
C
i) n-BuLi (ii) Lindlar cat., H H1iCs n-Bu
N—Bu—=-H-O0BL n—Bu-=-CsH,, —
nCH,,Cl

Product ‘A’ of following sequence of reaction is

Ethylbenzene (a) Br, Fe > A

(b) Cl,A "N
(c) alé,KOH Major Product
¢ .
CECH2 CECHZ
(A) o
Cl
l o
b’ > (D) Br
D
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Cl
7
Br,,Fe Cl,.A alc.KOH
Ethylbenzene ———2—» — 5 —_— 5
Sol. Br Br Br

15. Match List I with List II.

List I List II
I.Br2in CS2

OH

CHO
—

II. Na2Cr207/H2S04

o o o o]
I I I I

IT1. Zn
@)
O]
IV. CHCIs/NaOH
OH
Br
Choose the correct answer from the option given below :
(A) A-1V, B-1II, C-II, D-I (B) A-1V, B-11I, C-I, D-II
(C) A-I1, B-III, C-I, D-IV (B) A-1V, B-1I, C-III, D-I

Ans. A
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CHCI,/NaOH

D
@ —0
- @

Sol.

16. Decarboxylation of all six p033|ble forms of diaminobenzoic acids CsH3s(NH2)2COOH yields three
products A, B and C. Three acids give a product ‘A’ two acids give a product ‘B’ and one acid give a
product ‘C’. The melting point of product ‘C’ is
(A) 60°C (B) 90°C (C) 104°C (D) 142°C

Ans.

H, NH, NH,
COOH COOH
give (A)
H,N COOH NH,
on decarboxylation.
NH,
NH,
& give (C)
COOH
COOH
NH, NH,
COCH
give (C)
&
Sol. NH, NH,

(C) has highest melting point.
17. Which is true about Buna-H ?
(A) It is a linear polymer of 1,3-butadiene.
(B) It is obtained by copolymerization of 1,3-butadiene and styrene.
(C) Itis obtained by copolymerization of 1,3-butadiene and acrylonitrile.
(D) The suffix N is Buna-N stands for its natural occurrence.

Ans. C
Sol. Buna-N is obtained by copolymerization of 1,3-butadiene and acrylonitrile.
18. Given below are two statement.

Statement I: Maltose has two a-D-glucose units linked at C1 and C4 and is a reducing sugar.

Statement II: Maltose has two monosaccharides: a-D-glucose and B-D-glucose linked at C+ and Ces and
it is a non-reducing sugar.

In the light of the above statements, choose the correct answer form the options given belo.

é:A) Both Statement I and Statement 11 are frue
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Ans.

Sol.

19.

Ans.

Sol.
20.

Ans.

Sol.

21,

Ans.

Sol.

22,

(B) Both Statement I and Statement II are false.
(C) Statement I is true but Statement II are false.
(D) Statement I is false but Statement I is true.

Maltose has two o-D glucose unit linked at C+ and C4 and maltose is a reducing sugar due to Hemi-
acetal group.
Match List I with List II.

List I List IT
A. Antipyretic I. Reduces pain
B. Analgesic II. Reduces stress
C. Tranquilizer III. Reduces fever
D. Antacid IV. Reduces acidity (stomach)
Choose the correct answer from the
(A) A-IIL, B-I, C-II, D-1IV (B) A-11I, B-I, C-1V, D-II
(C) A-L, B-1V, C-II, D-I (D) A-I, B-III, C- II, D-IV
A
Itis fact
Match List I with List II.
List I List IT
(Anion) (gas evolved on reaction with dil.H2SO4)
A. COs* I. Colour gas which turns lead actrate paper
black.
B. 8% I1. Colourless gas which turns acidified
potassium dichromate solution green.
C. SO3%- III. Brown fumes which turns acidified Kl solution
containing starch blue.
D. NO2~ IV. Colourless gas evolved with brisk
effervescence, which turns lime water milky.

Choose the correct answer form the option given below :

(A) A-I1I, B-1, C-II, D-1V (B) A-II, B-1, C-1V, D-III
(C) A-1V, B- I, C-I1I, D-II (D) A-1v, B-1, C-II, D-III
D

(i) co> —5co, 1
(i) NO, +FeS0O, +H,S0, - [Fe(HZO)s (NO+)]SO4

Brown ring
(i) SO —2% _,Baso, |
White PPT

(iv)s* > HsS?T

Rotten eggs smell
1169 of a substance upon dissociation reaction, yields 7.5g of hydrogen, 60g of oxygen and 48.5g of
carbon. Given that the atomic masses of H, O and C are 1, 16 and 12, respectively. The data agree
with how many formulae of the following ? .
(A) CH3sCOOH (B)HCHO (C) CHsOO0CHs (D) CH3CHO
2

(Organic Compound containg C, H, O) M)HH + 0 + C % of Hin organic compound
.5 gram gram .5 gram

_ 1S x100 = 6.465%
~ 116
(A)%OfH:ix’|00=66 (B)%ofH=£x100=66
60 ' 30 '
(C)%ofH=£x100=7.677 (D)%OfH:ix100=9.09
62 44
Consider the following set of quantum numbers.
n 1 m+
A. 3 3 -3
B. 3 2 -2
C. 2 1 +1
D. 2 2 +2

The number of correct sets of quantun NUMbers 1S
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Ans.

Sol.

23.

Ans.

Sol.

24,

Ans.

Sol.

25,

Ans.

Sol.

26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

Sol.

2
For possible set of quantum number.
n> /¢, m=—/(to+ ¢ (including zero).
BeO reacts with HF in presence of ammonia to give [A] which on thermal decomposition produces [B]
and ammonium fluoride. Oxidation state of Be in [A] is
2
BeO + NHs — BesN2z + H20
(A)
BesN2 + HF — BeF2 + NHsF
(B)
Oxidation state of Be is +2
When 5 moles of He gas expand isthermally and reversiblt at 300 K from 10 litre to 20 litre, the
magnitude of the maximum work obtained is J. [nearest integer] (Given : R = 8.3 JK™' mol™
and log 2 = 0.3010)
8630
For isothermal reversible process

W = —2.303nRT Iog[\\ll—zj
1

— 2.303x5x8.3x 300|og(@j

10
=-8630.37 J
A solution containing 2.5 x 10~3 kg of a solute dissolved in 75 x 103 kg of water boils at 373.535 K, The
molar mass of the solute is g mol™' [nearest integer] (Given : Ko(H20) = 0.52 K kg mol~' and
boiling point of water = 373.15K)

45

Boiling point of solution (Tb) = 373.535 K
Boiling point of solvent (T°) = 373.15 K
ATb = (To—T°) = 373.535 - 373.15 = 0.385

ATo = 0.385

ATb = (Ko)m

0.385 = 0.52| 22 x 1000
Msolute x 75

Msolute = 45029/m0|
pH value of 0.001 M NaOH solution is

11
NaOH -  Na*® + OH-
107M 10-M 10-M
[OH]=10° pOH=3

pH = 11

For the reaction taking place in the cell :

Pt(s)|Hz (9)[H" (aq) || Ag*(aq)lAg (s)

E°cen = +0.5332 V.

The value of A;G® is kJ mol~'. (in nearest integer)
51

Anode = %HZ (9) > H (aq)+e”

Cathode = Ag* + e — Ag(s)

1 + n= +

EHz(g)+Ag (agq)—=">H" (aq) + Ag(s)

AG® = —nFE’cen = —1 x 96500

It has been found that for a chemical reaction with rise in temperature by 9 K the rate constant gets

double. Assuming a reaction to be occurring at 300K, the value of activation energy is found to be
kJ mol~". [nearest integer] (Given In10 = 2.3, R= 8.3 j K" mol~', log 2 = 0.30)

59

Rise in temperature 9K
Initial temperature = 300 K

(Kyo) E, [ 1 1
IOg 309 | _ a _
\K,,,) ~2.3R| 300 309
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29,

Ans.

Sol.

30.

Ans.

Sol.

E 9
log2 = —2
2.3R[ 300 x 309
E - 2.3 x0.30 x 300 x 309
: 9
Ea =58.988 x 10° J = 58.988 kJ = 59 kJ

log—
Intercept = 0.602

log p

If the initial pressure of a gas is 0.03 atm, the mass of the gas adsorbed per gram of the adsorbent is

x 107%g.

12

(ij — KP1/n
m

Iog(i) = logK + 1IogP
m n

Intersect log K = 0.602 = log 4
K=4

Slope:%=1 o] n=1

so(%) = 4(0.03) = 0.12 =12 x10°2

0.25g of an organic compound containing chloride gave 0.40 g of silver chloride in Carius estimation.
The percentage of chlorine present in the compound is . (in nearest integer)

40
Organic compound—2% 5 AgCl

(Containing chlorine) 0.4 gram
0.25 gram

Mole of AgCl = (ij

143.5
WCI =(

) x 35.5
5
%of Cl = { <

0.4
143.
0
143.5

x 35.5 | ol =39.58 ~ 40
0.25
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Ans.
Sol.

Ans.

Sol.

PART : MATHEMATICS

SECTION-A

The number of point of intersection of |z —(4 + 3i)|=2 and |z|+|z-4|=6,z < C is :
(A)O (B)1 (C)2 (D)3
o
C:(x—4y+(y-3)2=4

—92) 2
E:(X 2) +y——1

9 5

I

Lower Extremity of vertical diameter of circle — (4,1)

2
Putin ellipse = M+1—1
9 5

:i+l_1
9 5

:§—1<0
45

Two Solutions
Answer (C)

a -1 0

Let f(x)| ax a -1,a eR Then the sum of which the squares of all the values of a for 2f(10) —

ax? ax a

f(5)+100=0 s :

(A) 117 (B) 106 (C) 125 (D) 136

C
a -1 0
f(x))ax a -1

2

ax® ax a

1 1 0
f(x)=al x a -1

x> ax a

=a[1(a?+ax)+1 (ax + x?)]

= f(x) = a (x + a)?

So, f(x) =2a (x+ a)

as, 2f(10) = (5) + 100 = 0
=>2x2a(10+a)—2a(5+a)+100=0
= 40a + 4a%2-10a —2a2+100=0
2a2+30a+100=0

= a?+15a+50=0
(a+10)(@a+5) =0
a=—10ora=-5

Required = (-10)? + (-5)2= 125
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3. Let for some real numbers o and 3, a = o — if. If the system of equation 4ix + (1 + i)y = 0 and
8(0032?7c + isin%tj X +a_y = 0 has more than one solution then % is equal to :
(A) -2++3 (B) 2-43 (C) 2++3 (D) 2-+3

Ans. B

Sol. a=a-iB;aeR;BeR
4ix+(1+i)y=0and

8(0032—7c + isinz—nj x +ay =0
3 3

4i 1+i
BeiZn/S 5 =
= 4ia—(1+1)8e?* = 0
(~1+4iV3)
= il +ip)-8(1+1) 13}
2
:ia—ﬁ+1+£+i(1—£)=o
=>p= \/5 +1
o =+/3-1
V3 -1
So, % = =2-3d
B 3+1
4. Let A and B be two 3 x 3 matrices such that AB =1 and | A |= %then | adj(Badj(2A)) |is equal ot
(A) 16 (B) 32 (C) 64 (D) 128
Ans. C
Sol. AB =i
|adj (B adj (2A)| = |B adj (2A)|?
= B|? |adj (2A)[?
= [B[? (I2A1%7 = |BJ* (2°|A[?)?
|A|:%and|AB|:1:|A|B|:1
:1|B =1
8
= |B| =1
Required value = 64
5. LetS=2+§+g+2—9+3—9+....then48 is equal to
7 7° 7 7
7\’ 7 7\’ 7?
A (_j B) c (_j D)y L
(A) 3 (B) 2 (€) 3 (D) 73
Ans. C
6 12 20 30

Sol. S=2+-+—5+—5+-+
T T T
Considering infinite sequence,
6 12 20 30
S=2+-+5t+—zto+
T T T
S 2 6 12 20
=ttt t
7 AN A

772
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Ans.

Sol.

Ans.

Sol.

6S 4 6 8 10

=2t ottt ot

7 7 77 T 7

6_2 4 6 8.

77 7T
68( 1] 2 2 2

—|=24+=+=+

7 7 7 777

2

6 S:L_ZX7

7? 1 6

1——
7
3 3 3
S_2><37 48_73=(Z)
6 3 3

If a1,az,as...... and b1,b2,bs.... Are A.P. and a1=2, a10 =3, a1b1 = 1 = a1ob10 then asbs is equal to

35 27 28
A B) 1 C) =— D) 22
( )27 (B) ( )28 ( )27
D
a,a,,a,....AP.;a, =2a, = 3;d, :%
b,,b,,b,.....AP.;b —1'b d— .
T o TR ,P.;b, ; 3 52

[Using atb1=1 = a1wb10 ; d1 & d2 are common difference respectively]

a,b, =(2a+ 3d1)(% + 3d2j

(2337w

(-2

27
Ifmandn respectively are the number of local maximum and local minimum points of the

function f(x) = jﬁ then the ordered pair (m, n) is equal to
0
9) (3,2) (B)(2,3) (C)(2,2) (D) (3, 4)
m =L - max
N=L. min
I 5t+4
2+¢
—5x2+4)2x  2x(x*-1)(x* -4
f.(x):< ajx_2x( 1) -a)
2+e” 2+¢e"
~ 2x(x—1)(x +1)(x - 2)(x +2)
2+e"
< — 1 + 1 — 1 + 1 — 1 + »
~ 1 1 1 T T »
-2 -1 0 1 2
L.min L.max min max min
So,m=2 and n=3
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8. Let f be a differentiable function in (O,Ej JAf | t%f(t)dt = sin® x + cosx then—f'| — | is equal to
2 ] 0 Nl Thls
9 9 9
A) 6-9V2 B) 6—— C) =-6v2 D) —-6
) (B) NA (C) 5 (D) N
Ans. B
Sol.  Atright hand vicinity of x = 0 given equation does not satisfy
- LHS = j; t*f(t)dt = O,RHS = lim (sin® x+cosx) =1 LHS = RHS hence data given in questions is
wrong hence BONUS
1
Correct data should have been j t*f(t)dt = sin® x + cos x — 1
Calculation for option
Differentiating both sides
—cos?x f'(cosXx). (—sinx) = 3sin?x.cosx-sinx
=f(cos x) = 3 tanx — sec?x
=f(cos x)(—sinx) = 3sec?x — 2sec?x tanx
L} 2 3
= f'(cosx)cosx = —————
cos’x sinx.cosx
When cosx = i;s,inx = ﬁ
V3 V3
. f-(L]L:e,_i_
NEYANK] V2
1
9. The integral I 1 x,where [.] denotes the greatest integer function is equal to
0 ;
6 6 7 6
A) 1+ 6l (—j B) 1-61 [—] O (—j D) 1-7I (—j
()+oge7 (B) 0% | - ()oge6 (D) 0. (7
Ans. A
1 1 0 1
Sol.  [—=dx=—[—-dx
0 7{;} 1 7{;]

(1 1 1 j ( 1 1 1 j
==+ st st O ||tttz
7 27° 3.7 72 7°3 T7°4
——In(1—lj—7( 21 + 31 + 41 +....ooj

772 7°3 T7°4

x2 x® x4
asln 1+x —X——+———....oo

2 3 4
( X2 3 X4
{asln :_LX+_+_+_ oo:|
3

:—In§—7k—ln(1—lj—l\

7 77
:6In§+1

7
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10. If the solution curve of the differentiable equation ((tan~'y)—x )dy = (1 + y?)dx passes through the
point (1, 0) then the abscissa of the point on the curve whose ordinate is tan (1) is :
1
(A)2e (B) - (C)2 03
Ans. B
-1
Sol. dx X tan’y

E 1+y2  1+y?

1
—
Lf = e-|.1+y2 Y _ etan’*y
tan y _J‘tan y tan1
1+y?

-1
x.e®™ Y

= (tan™ y—1)e"“"’1y +C
~» (1,0) lies exit c = 2.

For y:tan1:x:g

e
1. If the equation of the parabola, whose vertex is at (5, 4) and the directrix is 3x+ y—29 =0, is x> +
ay’+bxy+cx+dy+k=0thena+b+c+d+kisequalto
(A) 575 (B)-575 (C)576 (D) 576

Ans. D
Sol. Vertex(5,4)
Directrix : 3x+y—-29=0
Co-ordinates of B (foot of directrix)]
x-5 x-4 _(15+4—29) 1
3 1 10
Directrix

>——
w1

8,5

o
~

x=8,y=5

S = (2, 3) (focus)

Equation of parabola

PS =PM

So equation is

X2+ 9y?2 —6xy + 134x—2y 711 =0

atb+c+d+k=9-6+134-2-711=-576
12. The set of values of k for which the circle

C:4x% + 4y? 12x + 8y + k = 0 lies inside the fourth quadrant and the point (1,—%] lies on or
inside the circle C is :
(A) An empty set (B) (6 %} (C) [@ 10] (D) (9%}

9 9
Ans. D
Sol. C:4x2+4y?—-12x+8y+k=0
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:x2+y2—3x+2y+(%j =0

Centre(%,—1j 1= 4/%: k<13...(1)

(i) Point(1,%1) lies on or inside circle C

=8,<0=k<22 (2)
9

(i) C lies in 4" quadrant

|

r<1

13-k
=
2
=k<9...(3)
92

Hence(1) n(2)n(3) =k 6(9,?}

<1

13. Let the foot of the perpendicular from the point (1, 2, 4) on the line %2 = y;1 = Z;1 be P. Then
the distance of P from the plane 3x+ 4y + 122+ 23 =0
50 63
A)5 B) — C)4 D) —
(A) (B) 13 (C) (D) 13
Ans. A
Sol.
P@x-2,20+1,3L+1 4,2, 3
|
A
(1,2, 4)
X+2 y-1_ z+1 .
4 2 3

(X y,2)=(4r—-2,20+ 1,30 1)

AP =(41-3)i+(20-1)]+(3y-5)k
b = 4i+2j+3k

AP.b=0

4(4n—3)+2(20—1)+ 3(3L-5)=0
200 =12+2+15=29

A=1

P=(23,2)

3x+4y+122+23=0
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_|6+12+24+23
9+16+144
d= 65 =5
13
14.  The shortest distance between the lines X=5 Y =3 _2=1,,4X+3 _y-6_2-5; .
2 3 -1 2 1 3
18 22 46
A) —= B) — ©C) — (D) 6v3
N ® 3% 35
Ans. A
Sol. x—3:y—2:z—1
2 3 -1
x+3 _ y—-6 _ z-5
2 1 3
A=(3,2,1) B=(-3,6,5)
n, =2i+3j-k
n, = 2i+j-3k
BA = 6i—4j— 4k
8]
SHORTEST DISTANCE =———
Iy <]
i ] ok
nxn, =2 3 -1
2 1 3
=10i - 8j— 4k
[BAn;n,|=60+32+16 =108
In, xn, |= 100+ 64 +16 = /180
_ _106NSNIOE), 16
J180 65 5
15. Let aand b be the vectors along the diagonal of a parallelogram having area 24/2.Let the angle

between & and b be acute. [d| =1and |é.5| = |é><5|.|f6 = 2\/5(5 x 6) —2b, then an angel between

band Gis :

Ans. D

Sol.

Area:%|éx5|:2\/§:|éx5|:4x/§

5n 3n
© ©
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la| = 1and|é.5| = |é x 5|
= cos 0=sin0
T

=0=—
4

|é x 5| =42 = |é||5|sin% =42
= |5| =8
Now,C = 2x/§(é x 5) -2b

ol = (2v2)"[a <8 + (2[5 = 16v2

Now,b.¢ = —2|5|2

= 8x16+/2 x coso = —2.64

= cosa = A =a= 3n

J2 4

16. The mean and variance of the data 4, 5, 6, 6, 7, 8, X, y where x< y are 6, and %respectively.

Then x* + y? is equal to

(A) 162 (B) 320 (C)674 (D) 420
Ans. B
Sol. mean;:4+5+6+6g7+8+x+y:6

=Xx+y=48-36=12

Variance

:%(16+25+36+36+49+64+x2+y2)—36:%

= x2+y?=80
. X=4;y=8
x* +y2 =256 + 64 = 320
17. If a point A(x, y) lies in the region bounded by the y-ais, straight lines 2y + x = 6 and 5x— 6y = 30,
then the probability thaty < 1'is :

1 5 2 6
A) — B) = C) = D) =
() ®) ¢ © 3 ) S
Ans. B
. y ar(ADEC)
Sol. Required probability = ——
"G "y ar(ABC)
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18.

Ans.

Sol.

19.

Ans.

Sol.

YA
\B ©0.3) 5x—6y=30
y=1_|E D(4,1)
(0,1) .
A X
(6,0)
c 2y+x=6
/(01_5)
ar(BDE)
ar(ABC)
L 2x4
L, 2t 105
_1_1 12
1 8x6 6 6
2
; [50 1[ 1 )]
The value of cot tan” | —| | is
value of co I12:1:am o))
26 25 50 52
A) — B) — C) — D) —
()25 ()26 ()51 ()51
A
a1 . ((n+1) n)
1+n+n L1+n n+1)J

=tan”' (n+1)—tan™' n
50
so,Z(tan‘1 (n+1) —tan™ n)
n=1
= tan‘1 51 —tan™"1
cotLZtan [1 +n+n?

) 1 1+51x1_52 _26
tan(tan‘151—tan‘11) 51-1 50 25

o = sin 36° is a root of which of the following equation
(A)10x*—10x¥=5=0 (B) 16x*+ 20x2-5=0
(C)16x*—20x2+5=0 (D) 16X —10x2+5=0

c
V5-1
4

jJ cot(tan 51+ tan 1)

cos72° =

V5 -1
4

=1-2sin?36° =

=4-802 =+/5-1
—=5-8a%=+5
= (5-802?2=5
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= 25 + 64a*— 8002=5

= 6404 —8002+20=0

= 6404 —2002+5=0
20. Which of the following statement is a tautology ?

(A)((~a)Ap)va (B) ((~a) A p) A (P A (~P))

(C) (~a)Ap)v(pv(~p) D)(PAa)A(~(P~q))
Ans.
Sol. ( ) ( A =(~q/\q)/\p=f
(B)(~Q/\p)/\(p ~p)=~gAr(par~p)=f
C)(~anp)v(par~p)=(~aap) v()=f
D)pra)a(~(prq)=f

~q A P)

SECTION-B
1. LetS={1,2,3,4,5,6,7,8,9, 10}. Definef:S —> Sas
2 if n=1,2,3,4,5 .
f(n)= noomn . Letg : S — S be a function such that
2n-11 ifn=26,7,8,910
n+1 ,if nis odd

n-1 .ifnis oven €NA(10) ((9(1) + 9(2) + 9(3) +g(4) + 9(5)) is equal to :

-]

Ans. 190

| >

; n=2,4,6,810
Sol.  f(n)=

a N

n+11
2 7

f(g(n)):{n+1 :  neodd

n-1 ; neeven
:M®={

n=13579

f'(n+1) ; neodd
f'(n-1) ; neeven

N1 N

. - 2
~9ln)= n+10
—— ; neeven
2
9(10) - [g(1) + g(2) + g(3) + g(4) + g(5)]
=10-[1+6+2+7+3]=190
2. Let o, B be the roots of the equation x2 — 4Ax + 5 = 0 and a, y be the roots of the equation
G -(3J§+2J§)x+7+3x\6:0. If B+y =3v2, then (a.+ 2B + )2 is equal to :
Ans. 98

Sol. x*-4r+5=0(;

X? -(3v2+ 248)x +(7+ 30/3) = 0(*

o+ p=4)r

a+y=3«/§+2«/§

B+ =3v2 ay =7+3%/3
La=20++/3 op=5
B=2n-3 42 =8=1%=+2

(a+2[3+k)2 = (4(1 +3\/§)2 = (7&)2 =98
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3. Let A be a matrix of order 2 x 2, whose entries are from the set {0, 1, 2, 3, 4, 5}. If the sum of all
the entries of A is a prime number p, 2 < p < 8, then the number of such matrices A is :
Ans. 180

b
Sol. LetA:E d};a,b,c,de{0,1,2,3,4,5}

a+b+c+d=p,pe{3,57}

Case-(i)

at+b+c+d=3;a,b,c,de{0,1, 2,3}

No. of ways = 3"4"C41 =®C3=156 ......... (1)
Case-(ii)

atb+c+d=5;a,b,c,de{0,1,2,3,4,5}

No. of ways = %*4'C41 =8C3=156 ....... (2)

Case-(ii)

atb+c+d=7

No. of ways = total ways when a, b, c,d € {0, 1, 2, 3, 4, 5, 6, 7}—total ways when a, b, ¢, d ¢ {6,7}

7+4-1 (lﬁf Iﬁ\
No of ways C,, ng + |2J
=1C3-16=104 ... (3)
Hence total no. of ways = 180
7
4. If the sum of the coefficients of all positive powers of x, in the binomial of (x“ + X—zsj is 939, then
the sum of all the possible integral values of n'is :
Ans. 57
Sol.  coefficients and there cumulative sum are :
Coefficient Commulative sum
X" — "Co 1
X0% — 2. 7C4 1+14
x5-10 _y 22 7¢, 1+ 14+84
x4n-15 _5 28.7C; 1+ 14+84+280
X320 _, 24.7C, 1+ 14+84+280+560=939
X2n—25 N 25 > 7(_';4
3n—-20>0n2n-25<0nnel
L 7<n<12
Sum=7+8+9+10+ 11+ 12=57
5. Let (t) denote the greatest integer <t and {t} denote the fractional part of t. The integral value of o
2xJ+{x} —
for which the left hand limit of the function f(x) = [1+X] +a—+[x]1at x=0is equalto o _4
2[x]+{x} 3
is
Ans. 3

2[x]+{x} _
Sol. f(x)=[‘l+x]+m—+[)(]1

2[x]+{x}

4 a2 4
XI|%rgif(x)—c>c—§:>0+ = =% 3
SN S

o 3
10
S o+ —=—
a 3
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6. If y(x) = (x*x),x > Othenj—)z(+20 atx=1is equal to :
y

Ans. 16

Sol. y=(x)=(x*)*
/my(x)=x%-Inx

RS

——-y'(x) = ” +2x./nX

) = y(x) [x+ 2x ¢n X]

15y(1)=1

Y'(¥) =y(x) [x+2x - (n (x)]

+y(x)[1+2(1+/nx)]

y(1)=1[1+0]+1(1+2)=4

d?y _(dng dx

dax? dx W
2
=4= —d—)z(
dy
ox
dy?
, : 2 : 256A .
7. If the area of the region {(x,y):x® +y3 <1x+y 20,t >0 fis A, then =——is
Y
Ans. 36
Yoy 20
(0,1)
%
x+y>0

A= Ej(1 - x2’3)3/2dx
2 0

Let x = sin®0
/2

A :% ! (1-sin?6)"* 3sin” 6cos a0

n/2

_3 I 3sin?0cos’ 6do
2 0

n/2

_2 I sin? 0 cos* 0d0
2 0

gx 1.3.1 n
2 (2+4)(4)(2) 2
:Azg—n:%:
64 b
256A:36.

T

A =

9

=
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8. Let v be the solution of the differentiable equation (1-x”)dy = (xy+(x3 +2)V1- X )dx,—1 <x<1

1

andy (0)=0if j\/1 x?y(x)dx = k then k™" is equal to :

2

Ans. 320

Sol. (1 X )dy—xy+(x +2)\/1—x2

_y ( j X3 +2
~ dx -

Foelie® o 1e
X4
y(x)-V1-x2 :T+2X+C
y(0)=0=c= 0
HY( x) = —+ 2x
1
Required value = I —+2x dx_l 2Tx4dx ( 5)112 _L
AT ~10\" o " 320
2
k-' =320
9. Let a circle C of radius 5 lie below the x-axis. The line L1 = 4x + 3y — 2 passes through the centre

P of the circle C and intersects the line L2:3x— 4y — 11 = 0 at Q. The line L2 touches C at the point
Q. Then the distance of P from the line 5x— 12y + 51 =0 is
Ans. 11
&x‘&
X

Sol.

4x+3y+2=0
3x-4y—-11=0
4

N

3

x _y_ 1
-25 50 -25
Xx-1 y+2
cosO sin®
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= —2+5(——j =6
y 5

x:1+5(§j =4
5

Req. distance
|5(4)—12(—6+51)|

EEE
20472+ 51
13
_ 143 _ 11
13

10. LetS ={E, Ea....... Es} be a sample space of random experiment such that P(E, ) = % for every n

=1,2, ... 8. Then the number of element in the set {A cS:P(A)2 g} is
Ans. 19
Sol. P(A)<i=30

5 180

5 times the sum of missing number should be less than 36.
If 1 digit is missing =7

If 2 digit is missing =9

If 3 digit is missing = 2

If O digit is missing = 1

Alternate

A is subset of S here

A can have element :

Type 1:{}

Type2 : {E1}, {E2}, .......... {Es}

Type3 : {E1, E2}, {E1, E3}, .......... {E1, Es}

Type6 : {E1, Eo, ....Es}, ...... {Es, Es, Ee, E7, Eg)

Type7 : {E1, Ea, .....Eg}, ....... {Es, E4yenn.nnn. Es}
Type8 : {E1, E2, .....E7} {E2, Es,.......... Es}
Type9 : {E1, Eo, .....Es}

AsP(A) 2 %;

Note : Type 1 to Type 4 element can not be in set A as maximum probability of type 4 elements.

{ES,EG,E7,E8}is£+£+l+i _13.4
36 36 36 36 18 5

Now for Type 5 acceptable elements let’s call probability as Ps

P _ n,+n,+n, +n, +ng gi

° 36 5

=ni+nz2+n3+ns+ns>28.8

Hence, 2 possible ways {Es, Es, E7, Es, E3 or Ea}

Pe=ni+n2+ns+ns+ns+ns>28.8

= 9 possible ways

P7 =>ni+nz2+.......... nz > 288
= 7 possible ways

Ps =>ni+nz2+.......... ng > 28.8
= 1 possible way

Total =19
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