‘ NUCLEAR CHEMISTRY |[JEE ADVANCED PREVIOUS YEAR SOLVED PAPERS] \

JEE ADVANCED

Single Correct Answers Type

1.

If uranium (mass number 238 and atomic number 92)
emits an o-particle, the product has mass number and
atomic number
a. 236 and 92
¢. 238 and 90

b. 234 and 90
d. 236 and 90

(IIT-JEE 1981)

. An isotope of ,,Ge’® is

77
a. ,,Ge b. ;,As”’ d. ,,Se”

(IIT-JEE 1984)
The radiations from a naturally occurring radioactive
substance, as seen after deflection by a magnet in one
direction, are
a. definitely alpha rays
b. definitely beta rays
¢. both alpha and beta rays
d. either alpha or beta rays

7
c. ,Se

(ITT-JEE 1984)

. The half-life period of a radioactive element is 140 days.

After 560 days, one gram of the element will reduce to

1 I I |

a. 2g b.4g c.gg d. lﬁg
(IIT-JEE 1986)

| J,aﬁhxlZT Is a stable 1sotope. , 3A129 1s expected to disintegrate by

a. o-emission b. B-emission

¢. Positron emission d. Proton emission
(ITT-JEE 1996)

The number of neutrons accompanying the formation of

'519 Xe and g;Sr from the absorption of a slow neutron by

.‘ESU. followed by nuclear fission is

a. 0 b. 2 d. 3

(ITIT-JEE 1999)

Na* is more stable 1sotope of Na. Find out the process

by which ”Na24 can undergo radioactive decay.

a. B”-emission b. a-emission

c. B®-emission d. K electron capture
(ITT-JEE 2003)

A positron is emitted from ;,Na*. The ratio of the atomic

mass and atomic number of the resulting nuclide is

a. 22/10 b, 22/11 c. 23/10 d. 23/12

(IIT-JEE 2007)

c. |

9. Bombardment of aluminium of a-particle leads to its
artificial disintegration in two ways (i) and (ii) as shown
below. Product X, Y, and Z, respectively, are

148170 + X (-!luﬁ]?'? D, |_r,,l'-".‘“:l +Y — ]4Si30 +7Z

a. proton, neutron, positron
b. neutron, positron, proton
C. proton, positron, neutron

d. positron, proton, neutron (IIT-JEE 2011)

Multiple Correct Answers Type

1. The nuclear reaction(s) accompanied with the emission
of neutron(s) is/are
a. ;Al'" +,He* - PP
b. C"”+ H' > ,N"
c. sPP%— ,Si?+ €’
d. osAm**' +,He' - o;BK** + ¢’  (IIT-JEE 1988)
2. Decrease in atomic number is observed during

a. alpha emission b. beta emission
C. positron emission d. electron capture

(IIT-JEE 1998)
3. In the nuclear transmutation
:Be+X o Be+Y
(X.Y) 1s/are
a. (v,n) b. (p.D) ¢ (n,D) d. (v.p)
- (JEE Advanced 2013)

Linked Comprehension Type

Several short-lived radioactive species have been used to de-
termine the age of wood or animal fossils. One of the most in-
teresting substances is (C'* (half-life 5760 years) which is used
in determining the age of carbon-bearing materials (e.g. wood,
animal fossils, etc.). Carbon-14 is produced by the bombard-
ment of nitrogen atoms present in the upper atmosphere with
neutrons (from cosmic rays).

-;NHr + nﬂl —> ﬁC14 + IH]

Thus carbon-14 is oxidized to CO, and eventually ingested
by plants and animals. The death of plants or animals put an
end to the intake of C'* from the atmosphere. After this the
amount of C'? in the dead tissues starts decreasing due to its
disintegration as per the following reaction:

ﬁcld "'}TNH"'-iBu



The C" isotope enters the biosphere when carbon dioxide 1s
taken up in plant photosynthesis. Plants are eaten by animals,
which exhale C'* as CO,. Eventually. C' participates in many
aspects of the carbon cycle. The C' lost by radioactive decay is
constantly replenished by the production of new isotopes in the
atmosphere. In ihis decay-replenishment process. a dvnamic
equilibrium is cstablished whereby the ratio of C* 1o C"
remains constant in living matter. But when an individual plant
or an animal dies. the C'? isotope in it is no longer replenished,
so the ratio decreases as C'* decays. So, the number of C'* nu-
clei after time ¢ (after the death of living matter) would be less
than in a hiving matter. The decay consiant can be calculated
using the tollowing formula.

0.693
A

The intensity of the cosmic rays has remain the same for
30.000 yeurs. But vince some yvears the changes in this are ob-
served due to excessive burning of fossil luel and nuclear tests.
(IIT-JEE 2006)
1. Why do we use the carbon dating to calculate the age of
the fossil? '
a. Rate of exchange of carbon between atmosphere and
living is slower than decay of C'*
b. Itis not appropriate to use C'? dating to determine age
c¢. Rate of exchange of C'* between atmosphere and
living organism is so fast that an equilibrium is set
up between the intake of C'* by organism and its
exponential decay
d. None of the above
2. What would be the age of the fossil for meaningful
determination of its age?
a. 6 years
b. 6000 years
c. 60,000 years
d. Can be used to calculate any age
3. A nuclear explosion has taken place leading to an
increase in the concentration of C' in nearby areas. C
concentration 1s ¢ in nearby arcas and C, in arcas far
away. It the age of the fossi! s determined to be 7, and
T5 at the places. respectively. then
a. the age of the fossil will increase at the place where
explosion has taken placeand T, - 7, = 1 In =

hin=

1

b. the age of the fossil will decrcase at the place where

explosion has taken place and 7, - T, = Ll In L1

1
-

c. the age of fossil will be determined to be same

L _G
S
Integer Answer Type

1. A closed vessel with rigid walls contains 1 mol of 5" U

and 1 mol of air at 298 K. Considering complete decay

of IEHU to E?ﬁ Pb, the ratto of the final pressure to the
initial pressure of the system at 298 K is
(JEE Advanced 2015)
2. The periodic table consists of 18 groups. An isotope
of copper. on bombardment with protons, underzocs a
nuclear reaction vielding element X as shown below. To
which group. clement X belongs in the periodic table?

3 ;
%9Cu+ {H—6,n+ 50+ 2| H + X

(II'T-JEE 2012)

-

. . 3844
The number of neutrons emitted when 27U undergoes

’-

‘o
.

[ | 1_' L)
controdicd nuciear nsston 1o o e and S s

(II'T-JEE 2010)
4. The total number of o and B particles emitted in the nuclear
reaction :,fh U-- :;’Ph B (ITT-JEE 2009)

Assertion-Reasoning Type

Read the following questions and answer as per the direction
given below:

a. If both assertion and reason are correct, and reason is the
correct explanation of the assertion.

b. It both assertion and reason are correct., but reason is not
the correct explanation of the assertion.

c. It assertion is correct but reason is incorrect.

d. It assertion 18 incorrect but reason is correct.

1. Assertion (A): Nuclide | Al is less stable than 3 Ch
Reason (R): Nuclides having odd number of protons and
neutrons are generally unstable. (IIT-JEE 1998)

2. Assertion (A): The plot of atomic number (y-axis) versus
number of neutrons (x-axis) for stable nuclei shows a
curvature towards v-axis from the linc of 457 slope as the
atomic number is increased.

Reason (R): Proton-proton electrostatic repulsions
begin 10 overcome attractive torces involving protons and
neutrons in heavier nuchides. (IIT-JEE 2008)

Fill in the Blanks Type

1. Aneclement ,M “undergoes an c-cmission followed by two
successive J-emissions. The element formed is ............ :
(ITT-JEE 1982)

2. Elements of the same mass number but of different atomic
number arec known as ... . (ITT-JEE 1983)

3. The number of neutrons in the parent nucleus which gives
N' on beta emission i$ wovevn. . (II'T-JEE 1985)

4. A radioactive nucleus decays by emitting one alpha and
two beta particles, the daughter nucleus is ............ of the

parent (ITT-JEE 1988)
5. 8 U 4! — AW ¢, B +......

b, uSe®—32 "+ rrrerene (IIT-JEE 2005)
6. Complete the following:

i. -N"+,He'— 0" +...... (IIT-JEE 2005)

o 0U™ +gn' — A + B +......



vi. ,Pu

“w -~ N
vil, ySe"—— ...+ 2 e

ses 53 1+ 53

lii. Cu™ —— NI +

. 3

iv. 2, H — ,He'+......

A8 I L N "“H
\r'. thC"] 4 + h(‘l _:" IH‘I\“

4
+ ...... 4} Cl'l'l “n

True / False Type

1.

In a given electric field. B-particles are deflected more than
a-particles, inspite of «a-particles having larger charge.
(IIT-JEE 1993)

Subjective Type

Radioactuve decay 18 a first-order process. Radioactuve
carbon in wood sample decays with a half-life of 5770
years. What is the rate constant (in years™') for the decay”
What fraction would remam atter 11540 vears?
(I'T-JEE 1984)
oo Th™ disintegrates to give (,Pb™™ Pb as the tinal product.
How many alpha and beta particles are emitted during this
process? (II'T-JEE 1986)
An experiment requires minimum beta activity produced
at the rate of ?4(1 beta particles per minute. The half-life
period of ;,Mo™, which is a beta emitter. is 66.6 hours.
Find the minimum amount of ;sMo" . required to carry
out the experiment in 6.909 hours. (IIT-JEE 1989)

. The nuclidic ratio H to {H in a sample of water is 8.0 x

10" ® : 1. Tritium undergoes decay with a half-life period

of 12.3 years. How many tritium atoms would 10.0 g of

such a sample contain 40 years after the original sample
1s collected. (II'T-JEE 1992)

One of the hazards ol nuclear explosion is the generation of
Sr and its subsequent incorporation in bones. This nuclide
has a half life of 28.1 years. Suppose onc microgram was
absorbed by o new-born child. how much St will remain
in his bones atter 20 years. (II'T-JEE 1995)
Ac=" has a half-life of 22.0 veurs with respect o
radioactive decay. The decay follows two paraliel paths,
one leading to Th™ and the other to Fr- . The percentage
yields of these two daughter nuclides are 2.0 and 98.0,

~ respectively. What are the decay constants (A) for each of

10.

11.

12.

13.

the separate paths? (IIT-JEE 1996)
Write o balanced equation for the ceaction of N7 with

C-particies (E-JEE 1997)

« On analysi~ a sample of uramum ore was qund o contain_

0.277 g of ,!ﬁPb"’f‘ and 1.667 g of 4, U™™. The half-life}
period of U="" is 4.51 x 107 years. If all the lf:.ld were:
assumed 10 have come from the decay of <L . what is}

the age of earth? (IT-JEE 20005

. Calculate the number of - and B-particles emitted when?

wlJ"‘“ changes into radioactive ¢,Pb™™. (IIT-JEE zoonf
Cu® (half-life = 12.8 hours) decays by B -cmission (38%).*
B¥-emission (19%), and electron capture (43 ). Write the?
decay products and calculate partial half lives for each of?
the decay processes. (ITT-JEE 2002).
Th™* disintegrates 2nd emits 6B- and 7B-particles to form a
stable element. Find the atomic number and mass number:
of the stable product. Also identify the element.

F 'l 'I

(ITT-JEE 2005y
Calculate the total number of «- and B-particles ermlted:
in the nuclear reaction ,,U™" — ,,Pb™"". .
(IIT-JEE 2009

Calculate the number of neutrons emitted when UEUH%
undergoes controlled nuclear fission to 5, Xe'* and _er[m.;
(IIT-JEE 2010y

#
-

Answer Key

JEE Advanced

Single Correct Answer Type

1. b. 2. a. 3. d. 4. d. 5. b
6. d. 7. a. 8. c. 9. a

Multiple Correct Answers Type
1. a..d. 2. b.e.,d. 4. a.. b.

Linked Comprehension Type

1.

¢, 2. b. 3. a.

Integer Answer Tvpe

1.

(9) 2. (8) 3 "53] 4. (8)

Assertion-Reasoning Type

1.

b. 2. a.

Fill in the Blanks Type

1.
S.

6. (i) H'

A jM
(a) 2 o'

2. Isobars 3. 7 4.
(b) 1, Kr™

(i) 2 g1
(vii) 1K1

Isotope

(111) Ht’” {i\*}Ennl {%‘)4”;1'

(vi) :,_.Ht:4

True/False Type

1.

True



Hints and Solutions

JEE ADVANCED

Single Correct Answer Type

1. b.

5. b.

6. d.

7. a.

23 23
. yNa©= —— ([Na™ + _e

Emission of an a-particle means mass is decreased by 4 units
and charge by 2 units. Thus,

(a-particle)
Thus, the mass number = 234

Atomic number = 90
Atoms having same number of protons are called isotopes.

A naturally occurring substance may emit either alpha or beta
rays.
T =nx .I'”-_,
n= d = 200 =4
1, 140

Now,N,= N (l)" =Ix[i)4 = ig
0, 2 16

The species ,;Al* (number of neutrons = 16) contains more
neutrons than the stable isotope ;Al”” (number of neutrons =
14). Neutrons on decomposition show -emission.

o — H' + _é°

B-particle

5 U+ gn— ' Xe+ 3451 +34n
Isotopic ;;Na** is less stable than | Na** because it shows
radioactive decay (less stability of Na** w.r.t. Na® also based
upon 13/11(n/p) ratio. Higher the value higher will be unstabil-
ity. So it is disintegrated to attain stability).

L — Na” + o'

Less stable  Stable Neutron
This neutron on decomposition gives proton and B-particle
(;n%)

s — H or P'+ &

Proton B-particle

Hence, isotopic sodium is changed into sodium by means of

emission of B-particle and a proton i.e., by B-emission.
0

Ratio of Atomic mass 23

Atomic number - 10

4
H
HAIPT 2 il P+ on' ()

-He* L (i) L (ii)

WS+ P! S+ e (2)

. x: Protons, y: neutron, z: positron.

Multiple Correct Answers Type

1.

a., d.
tahll-'r + 2HE4 — ISPJH + ,Dﬂl
ocAm 2! 4+ EH::‘ —— ;B + € + 0!

2. a,c.,d.

a. zX"‘ =5 :_EY"J (a-emission)
b. X" __E_,. 71Y"  (B-emission)
A - Eﬂ A . 8
c. X +1 5 ,_,Y" (positron-emission)

d. X* +_e"— ,_,Y' (electron capture)
3. a,b.

1Be +y— $Be+ yn

iBe+ |H—— $Be+ ’H

Hence (a) and (b) are correct.

Linked Comprehension Type

nre

1.c. It is clear from the 3™ paragraph, which states that in living
organisms a dynamic equilibrium is established where the ratio’
of C'" to C'? remains constant. The C'* which decays into N"‘"E
s replenished by the produce of new isotopes _

2.b. As the half-life of C'* is 5760 years, so a 6-year old fossil's age "
can't be determined. Further this technique cannot be used to?
date objects older than 30,000 years. After this length of time
the radioactivity is too low to be measured.

3. a. T1=%InC, T2=~;:In C,
Let the concentration of C'* in the fossil be C. In nearby areas’
concentration of C'* in living beings will be C, and in far off*
places C,, obviously C, > C,.

Hence, age of fossil in early areas,
1, C

TEw TR oA ETRE

F " WMrw

FRfEYRE"ERA R IWaeN

T,=—In— i
1= Mo . (1)
and age in far off places, T, =—In—= (i1)-
A C .
: 5 1. G :
From (i)and (i1), 7, - T, = —In—
A G

Since C, > C,, R.H.S is positive i.e., T, > 7.

Integer Answer Type
1. (9) Number of moles in gas phase, at start (n,) = |

5> U— 33°Pb+83He +6°B

Fx Th

Now numbe: of moles in gas phase, after decomposition (n)) =*

I + 8 =9 mole

At Constant temperature and pressure
_ng 9

i =—=9
P n 1

in in

kTaFaaN

2.(8) 5%Cu+ H' 56, +3He+2 H +2X
Mass number: 63+ 1 =1x6+4+1x2+A
A=64-12=52
Atomic number: 29+ 1 =6 x0+2+2x 1+ Z
Z=30-4=26

Nxy 52
z X =xFe

Hence X is in group ‘8’ in the periodic table.



3.3) LU  Xe!%4 1&Sr0+3 0’

4.(8) 5, UMt 22, x4 2B, Pb?M, (60, 2P), total 8 paritcles.

Assertion-Reasoning Type

1. b. When the n/p ratio is more than 1, then nuclei is unstable but

. The stability relationship can

when it is 1, then nuclei is stable. In ,AI’®, n/p = 17/13 = 1.3
(i.e., more than 1, so less stable), but in ,,Ca*’, n/p = 1 (more
stable).

Nuclei with odd number of protons and neutrons are generally
unstable.

Lo~

be represented by a line with
a slope of 45°, i.e., the maxi-
mum stability is attained when
n = Z right of the curve. A
radioactive nuclide would be
neutron rich and would decay
by B-emission to produce a
daughter nucleus with a lower n/p ratio.

For heavier nuclides, p—p repulsions start to offset the attrac-

tive forces and an excess of neutrons over protons, required for
stability.

Stable nuclei
> X

No. of protons
(atomic number)

No. of neutrons

Fill in the Blanks Type

1.

2.
3.

4.
5.

M ¢

Isobars
ﬁcl'-“» ; ']NI4+_!ED

y z. M4 =B yz M4 _—B y M4

Isotope
- mUm-l-un' i 51A'3?+40B9?+20n’
b 3 Se®— 2 _ %+, Kr*

i N+, He'— 0"+ .....or ;N" 4 JHe* — ;0" + X"
Equating mass numbers on both sides
4+4=17T+m=>m=1

Equating atomic number on both sides,
T14+2=8+2=Z=-|

Xis X' ie., H'
or ,N"+,He'— ;07 + H'
235 I 142 92
Equation is gzUm + Unl — 55(35“2 + 1-;?}?.!39"‘r +21

jil. ,0Cu™ —— o Ni™ + X"

Equating atomic number on both sides and mass number on
both sides

Z=]
HCUH E— IBNijj + _”f'
iv. 2 ,H— ,He*+ X"
Equating atomic number on both sides and mass number on
both sides

Z=1 m=2
2 \H'— ,He' + 2 '
v. Equating atomic number and mass number on both sides

m=0
0

246 12___ 254 !

vi. Equating atomic number and mass number on both sides

242

.gﬂ]:'l.IZ}g + IHE“_'} %Cm + Uﬂl

vii. Equating atomic number and mass number on both sides.

82 82 ]

True / False Type

1. True:

B-particles are deflected more than o-particles because they
have very-very large e/m value as compared to o-particles due
to the fact that electrons are much lighter than He** species.

Subjective Type

l-

] f
= ““’“(5)

Half Iife, r, , = 5770 years
Let the original sample be | gram.

Therefore, after every 5770 years one-half of radioactive
carbon would decay or disintegrate.

Thus, 1 g sample becomes !4 g after 5770 years and L] X 2 !
left after 11,540 years. 2 2 4 |
Therefore, 25% of radioactive carbon remains after 11540
years. I
Rate constant, & for first-order reaction,

=089 D698 2x10™ year™ |
8 5770

Let x a- and y B-particles are given out during the change.
oTh — 2, Pb™ + x ,He' +y e’

Equating mass number on both sides,
234=206+4x+yx0 or 4x=234-206=28

28

= =

Equating atomic number on both sides
0=82++y(-1)=82+2x7+y(-1)=82+ 14+ (—y)
Y= 96-90=6 :

. Number of a-particles = 7 and number of B-particles = 6

7

X

. To carry out experiment, ‘

Rate of B-emission required = 346 particles min™’

Rate = k- N or desired number of atoms to carry out experimﬂnti
after 6.909 hr '

_Rate 346 x66.6 x 60 .
K 0.693 ;
Now, when N = 1.995 x 10° atoms of Mo at r = 6.909 hr, N, can|

=1.995 x 10° atom

be evaluated as

2.303 N,
(= log —-
k N |
909 = 2.303 x66.6 lug Eﬂ. :
0.693 N
No.. 1.0745 |
N | |

=1.995 x 10° x 1.0745 =2.1436 x 10° atoms of Mo™
Weight of Mo required to carry out experiment in 6.909 hr

~2.1436 x10°x 99

6023x10° = Sl

4. Theratioof H' : H': : 8 x 107'%: |

No. of H atoms in 18 g H,O = 2N



No. of H’ atoms in 18 g of H,0
=2Nx8x 10" =2x6.023 x 102 x 8 x 107'® atoms

No. of H atoms in 10 g H,0

_2x6.023x10”x8x107" x 10
- 18
=5.354 x 10° atoms

No. of atoms left after 40 years are derived as follows using the
relation

atoms

2303, No

A N,
6
4o 2303x123, 535410
0.693 N,

.. N,=5.624 x 10° atoms

. Initial amount of Sr™° (Np) = 1 ug

Amount of Sr’* after 20 year (N)) = [7]

Used time (r) = 20 years

Half-life period of Sr’° (1,, ) = 28.1 years

0.693 0.693 f
= year

t 28.1

For Sr°: (Because all radioactive decays are the examples of
first-order reaction)

] =

Decay constant (A) =

0.693 2303 N,
= log —
28.1 20 N,
On solving,
N
log,, —~=0.2141
210 N,
or lngmi=-—0.214l
; Nﬂ
or  NMeo—06102
Hﬂ

or N,=0.6102x N,
N,=0.6102x 1 pug
=0.6102 pug
. For the radioactive decay of A into B and C by two parallel
paths =

Al B
A
A2 C
So, “d‘r]=w (i)
B, "
+d [C]
= =A,N ..(iii)

where A, A, and A, are radioactive decay constants, respec-
tively, and N is the number of atoms of A at any given time.

+d [A] d[B]+d[C]

dt dt dr
A=A+,

Thus,

From Eqgs. (ii) and (iii), we get
d(B] _A
d(C] A,
On integration, we get
[B] _A
[C] A,
For decay of Ac**’ into 'I;hm and Fr*®, on the basis of given

i.!_= 2.0 ..(iv)
A, 98.0
i} Jums D000 DO S year '
L
So, 0.0315=A,+A, (V)

On solving Eqgs. (iv) and (v), we get
A, = 6.3 x 107 year™ and A, = 0.03087 year™

18
. 1rI‘~I"‘+zl-lnz"——1»|: oF ]-—}30”+]H‘

unstable
Let time = ¢ year

1.667
UP*=1667¢g=
92 g 238

0.277

mol

pPb*=0.277g= mol

** All the lead have come from decay of U.

0277
Mole of Pb formed = 206
0.277
Mole of U decayed = 306
. Total mole of uranium before decay,
A o 1.667 i 0.277
07 238 206
ng  1.667
Also, N for U= = 738
For U, ;= 2'103 log,, Ny
| 1.667  0.277
_ 2303x451x10° 238 " 06
0.693 Bi0 ™ 667

= 1.143 x 10 years

. Let x a- and y B-particles be given out during the change.

|
bll'h 0

oUP? —— o Pb™™ + x ,He' +y e
Equating mass number on both sides.
238=206+4x+yx0
xX=8
Equating atomic number on both sides,
02=82+22x+y(-1)=82+2x 8+ y(-1)
3 y=6
. Number of a-particles = 8
Number of B-particles = 6

10. The nuclear reactions are:

2o Cu® — L Zn* + _ " (B
2 Cu™ — NI + €% (B



-HCu“ + _,e” — ENiH 11. Nuclear reaction is

}Ll > Joznﬁd._l_ -19”{38%] m'l-hm_} 7 1Hﬂ‘+6_tED+ZXA
: A .64 0 Equating atomic number on both sides
29(:““ ﬂz $ I 16 (1 97) W=14+6x(-1)+2Z
. +1€ 3 A3 > ZﬂNi- (43%) G Z=82 ‘
0.693 Equating mass number on both sides
Given, A,,, = —— hr™' 234=7x4+6x0+A
12.8 | o A =206
0.693 2l ; Thus, element with atomic number 82 and mass number 206 1s
M+A+h3=A,= T 541 x 10~ hr (1) b2,
Also for parallel path decay 12. QEUEE —> HPbm + X EHE4 +y _leﬂ
A, = Fractional yield of 3,Zn*" x A, Equating atomic number on both sides
A, = Fractional yield of ,Ni** x A, 238=214+xx4+yx0
A, = Fractional yield of ,4Ni®*" x i . x=0 _ +
Hence, 6 a-particles are emitted.
A _38 ..(i1) Equating atomic number on both sides
Ay 19 92=82+6x2+y(-1)
h, 38 Looy=2 |
and ) B 43 --.(11) Hence, 2 B-particles are emitted.
3 -

Therefore, total 8 particles (6¢, 23) are emitted.
13. o, U™ ——  Xe'*? + 18P + x '
Equating atomic number on both sides

From Egs. (i), (ii), and (iii), A, = 2.056 x 107 hr™’
A, =1.028 x 102 hr'; A, =2.327 x 107 hr!

fy for B2-emission = —02> 3370 hr 235 = 142 + 90 + x
205610 =23
0.693 Hence, 3 neutrons are emitted.
t,, for B*-emissiun = : - =67.41hr
1.028 x 10~
hn for electron capture = 0.693 =29 78 hr

2.327 x 1072



