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/ SAQ SECTION-B(

Q11: COMPLEX NUMBERS: Q12: QUADRATIC EXPRESSIONS:

*  Show that the four points in the Argand plane 2
represented by the complex numbers 2+i, 4+3i, | «  Find the range of L“l forxeR.
2+5i, 3i are the vertices of a square. x%-x+1

A:  Given complex numbers are takenas A(2,1), B(4,3), )
€25,D03) A: Let y——x txil
AB=\(2- 42+ (1-3)?2 =B x2-x+1
BC=W=J§ 3y(;<2—X+1)=;<2+x+1
CD=\/W=\/§; :>YX2—yX2+y=x +X+1

=S YX —-X“—-yx-X+y-1=0

DA=W=\/§ — x2(y =D =x(y+D)+(y-1) =0
C=y(2-2)2+@1-52 =16 =4; :'(y—l)xz—'(y+1)x-'+(y—1)=0 .......... 1)

(1) is a quadratic in x and its roots are reals.

BD =+/(4-0)2+(3-32 =16 =4 A—b2 - dac>0

Hence, the four sides AB, BC,CD, DA are equal. 2 2 2 2
The two diagonals AC, BD are equal. =y+)°-4y-)"20=>(+)"~(y-2"=0
. A,B,C,D form a square. = (y+1+2y-2)(y+1)-(2y-2)20

. 2
e If(x—iy)"=a—ib, then show that g +%:4(a2—b2) [a? - (i+ b)(a-b)] 3
A:  Given that (x—-iy)!3 = a—ib = x—iy = (a-ib)? = -1 (3 y) 0=y -Dly-3=<0
= x—iy = a3-3a2bi+3aiZb?-i3b3 1 1
= a3-3a%bi-3ab>+ib} —Ye [5’3} Range:[é ’3}
= (a3-3ab2)-i(3a2b-b?)

. . X -1
Equating real parts on both sides, we get « Tfxisreal, PT— lies between 1 and —.

X - 11
x=a’-3ab?=a(a?-3b2) = 2 a®-3p? X“—5X+
Equating imaginary parts on both sides, we get A: Lety=

2
X< —-5x+9
y=3a2b-b3=b(3a2-b2) = % = 3a2 — b2

= y(x% -5x+9) =X

224 Yo (@@ 3p?)+ (32 - b?) 2
a b = yx“ -5yx+9y-x=0

= 422 — 4b? = 4(a% - b?) = yx? - By +DXx+9y =0 ........ o)
zZ+1 (1) is a quadratic in x and its roots are reals.
e Ifthereal partof 7+ is 1, find the locus of z. - A=b2—dac>0
R z+1 _ (x+iy)+1 _[(x+D+iy] [x=i(y+3)] = (5y+1Y=4(y)(9y)=0
Tz (XHiY) i [x+i(y+D] [x=i(y+D)] = 25y +10y+1)-36y°>0
[X(X+2) +y(y + D] +i[xy — (X +D)(y +1)] =-11y*+10y+120
= 2
X2 4 (y+1)2 = 11y*=10y—1<0
= 11y*—11y+y—1<0 = 1 1ycy—1)+y—1)<0
_OZeyPaxey) by ey ) (v Dy 1120
x? +(y+1) x2 +(y+1) 1 1
X2 +y2 X +y :ye[——l}:—<y<1
But the real partis | = — 5 - =1 11 11
+(y+1)?

= Xty xty =x>H(y+1 )3(
= X2y +Hy= X2y 2y +1) > x-y =1
. The locus of zis x—y =1

.. The given expression lies between ﬁ and 1
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1 1 1 Q13&Q14:PERMUTATIONS & COMBINATIONS:
how that + — d
Show that o T " X+1 (BxaD)(x+1) 9O o L
. e . «  Simplify " Cg + Z (38-1) Ca
not lie between 1 and 4, if x is real. O
=
1 1 1 4
_ + - A: GE=Y ©&nNc, 3¢
GE=33 11 x+1 (x+D)(x+1) ; 4™ 5
CX+14+3x+1-1 4x+1 =[Bc, +% 4%, +® 4, [+ G

Bx+D(x+) 3% +4x+1
4x+1
3x2 +4x+1
= y(3x2 +4x+1D) =4x+1
= 3yx>Hdyxty =4x+1
= 3yx2Hdy-4)x+Hy—1)=0............ (1)
(1) is a quadratic in x and its roots are reals.
- A=b*~4ac>0
(4y-47-4(y)(y-1)20
= 16y2+16-32y—12y+12y>0= 4y2-20y+16>0
= 4y2-20y+16>0 = 4(y>-5y+4)>0
= y2-5y+420 = (y—1)(y—4)>0 = y<1 or y>4
= y does not lie between 1 and 4

Lety

X —_
If the expression — takes all real values

3X+2
for xR then find the bounds for p

_XP

X2 —3x +2
:>y(x2—3x+2)=x—p

= yx?—3yx+2y=x—p

= yxHH=3y=DxH2yp)=0......(1)

(1) is a quadratic in x and its roots are reals.
- A=b*—4ac>0

= (—3y—1)2—4y(2y+p)=0

= 9y2+6y+1-8y2—4py>0

= y2H6-4p)y+120......(2)

Buty is real. Also coefficient of y2 is positive.

Lety =

.. (2) holds true only when the roots of
y2+(6—4p)y+1:0 are imaginary or real & equal.
= A=b2—4ac <0 =(6-4p)>—4<0

= 36+16p>—48p—4<0

= 16p2—48p+32<0 = 16(p2-3p+2)<0

= p2—3p+2<0 = (p—1)(p—2)<0 = 1<p<2

But p=1 or 2 is not possible. .. 1<p<2

= [38C4 +31c +% ¢, +® C4}+[34C4 e

[38(:4 137c, 436 C4]+ 3B, +35 ¢y
.. n n _n+l
(- 7Ca+ G =""C)

_ |:38C4 437 C4}+ 36c, 136 c

_ [38(:4} +37c, 437 c5 =38, +38 5 =20 ¢4

Find the number of ways of selecting a cricket
team of 11 players from batsmen and 6 bowlers
such that there will be atleast S bowlers in the team.

ATeam of 11 players with atleast 5 bowlers can be

selected in the following compositions:

Bowlers Batsmen | No. of selections
(6) )
5 6 [0CsxTCe=6x=42
6 5 |0cex’Cs=1x21=21

.. the total number of selections=42+21= 63

Find the number of ways of forming a committee
of 5 members out of 6 Indians and S Americans
so that always the Indians will be in majority in

the committee.

A5 men committee out of 6 Indians, 5 Americans
with majority indians can be selected in the

following compositions:

Indians | Americans| No. of selections
(6) &)
5 0 6C;x3Cy=6x1=6
4 1 6C x3C=15x5=T75
3 2 6C,x3C,=20 x10=200

.. the total number of selections
=6+75+200=281
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If the letters of the word MASTER are permutted

in all possible ways and the words thus formed
are arranged in dictionary order, then find the rank
of the word MASTER.

The alphabetrical order of the letters of the word
MASTER is

AEMRS,T
The number of words that begin with A

The number of words that begin with MAE
———=31=6
The number of words that begin with MAR
———=31=6
The number of words that begin with MASE
——=21=2
The number of words that begin with MASR
——=21=2
The nextwordis MASTER =1!=1
.. Rank of the word MASTER
=2(120)+2(6)+2(2)+1
=240+12+4+1=257
If the letters of the word thus formed are arranged
in the dictionary order, find the rank of the word
EAMCET

The alphabetical order of the letters of the word
EAMCET is as follows:
ACE, EMT
The number of words that begin with A
_____ — 51/21=60
The number of words that begin with C
— 5121 =60
The number of words that begin with EA C
___ —>31=6
The number of words that begin with EAE
—3!=6
ThenextwordisEAMCET — 1
Hence the rank of the word EAMCET is
60+60+6+6+1=133

il 2

A:

Q15: PARTIAL FRACTIONS:
Resolve 2)(;4 into partial fractions.
(X =4)(x+1)
GE -~ X+4 B X+4
(X% -a)(x+])  (X+2(x-2)(x+1)
X+4 A B C
Let = + +
X+2)(X-2)(x+) x+2 x-2 x+1

_AX=2)(X+D+B(x+2(x+1) +C(x+2)(x -2
- (x+2(x—2)(x+1)

S AE2)(xHDFBEA2)(x A )HC(EP4)=xt4-..(1)
Putting x=—2 in (1) we get
A(2-2)(2+1)+B(0)+C(0)=—2+4
=4A=2=>A=1/2
Putting x=2 in (1) we get
A(0)HB(2+2)(2+1+C(0)=2+4 = 12B=6 = B=1/2
Putting x=—1 in (1) we get
AQ)B(0)y+C(1-4)=—1+4 = -3C=3 = C=—1

.. x4 A B C
T0P-a+D) (+2 (x-2 (x+)
_ 1 N 1 1

2(x+2) 2(x-2) (x+1

2x2 +3x+4
(x-1)(x? +2)

Resolve into partial fractions

2x2 +3x +4 A Bx+C

Let B = +—
x=-D(x“+2) X-1 x°+2

_AX®+2)+(Bx+1)(x-1)
(x-D(x%+2)

SAKZ+2)+ (BX+C)(X—1) =2X2 + 3X + 4......(D)
Putting x=1 in (1) we get

A(1% +2) + (Bx + C)(0) = 2(1%) + 3(1) + 4
=>3A=9=>A=3

Putting x=0 in (1) we get
A(0+2)+(0+C)(0-)=4=2A-C=4
=C=2A-4=2(3)-4=2

Comparing the coeff. of x2in (1), we get
A+B=2=3+B=2=B=-1
2243 +4 3 (-hx+2 3 2-x
— = =——+
(x-D(x°+2) x-1 x?4+2 x-1 x?42
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Q16&17: PROBABILITY:

Suppose A and B are independent events with

P(A)=0.6, P(B)=0.7 compute (i) P(ANB)

(ii) P(AUB) (iii) P(B/A) (iv) P(A¢NB®)

Given that A,B are independent, hence

(1) P(ANB)=P(A)P(B)=0.6 x 0.7=0.42

(ii) P(AUB)=P(A)+P(B)-P(AnB)

=0.6+0.7-0.42=1.3-0.42=0.88

(iii) P(B/A)=P(B)=0.7

(iv) P(ASnBC)=P(A°).P(BC)=[1-P(A)][1-P(B)]
=0.4x0.3=0.12

If A, B are two events with P(AUB)=0.65 and
P(ANB)=0.15, then find P(A®)+P(B°).
We know P(A U B) = P(A) + P(B) — P(A N B)

[ From Addition theorem]

= P(A)+ P(B) =P(A uB)+PAnNB)
=0.65+0.15=0.8
- P(ASY+P(BC)=[1-P(A)]+[1-P(B)]
=2-[P(A)y+P(B)]=2-0.8=1.2

A problem in calculus is given to two students A
and B whose chances of solving it arel/3, 1/4
respectively. Find the probability of the problem
being solved if both of them try independently.

Let A,B denote the events of solving the problem

by A, B respectively = P(A) = %, P(B) = %

. N fd pa— o —E:g.
P(A)=1-P(A)=1-2 =7

_ 1 3
P(B)=1-P(B)=1-- =,

~P(AUB)=1-P(A nB)=1-P(A).P(B)

(i

y

A speaks truth in 75% of the cases and B in
80% of the cases. What is the probability that
their statements about an incident do not match.

Let A,B denote the events of speaking truth by
A,B respectively
538,
100 4’

_8 _4
100 5

. P(A)=1-P(A) = ‘%%;

P(A) = P(B)

- 4 1
P(B)=1-P(B)=1-- =

Let E be the event that A and B contradict to each
other

= PE)=P[(ANB)UANB)]

=P(AnB)+PANB)
= P(A)P(B) + P(A)P(B) [ A,B are independent]
217
45 45 20

A,B,C are three news papers published from a
city. 20% of the population readA, 16% read B,
14% read C, 8% read both A and B, 5% read
both A and C, 4% read both B and C and 2% all
the three. Find the percentage of the population
who read atleast one news paper.

20
Given that P(A) = ﬁ = 0-2,

PE)-0 _016. PC)=22 —014
100 100

8 4
ANB)=—=008 P(BNC)=— =004
PANE) =15y =008, PENC) = 155004,

P(AC)=——0.05,
100

P(ANBNC) =i=0.02
100

.. P(AUBUC)=P(A)+P(B)+P(C)-P(ANB)

—P(BMNC)-P(CNA)+P(ANBNC)
=0.2+0.16+0.14—0.08 —0.04—0.05+0.02
=0.52-0.17=0.35
Percentage of population who read atleast one
newspaper =0.35x 100% = 35%.

N\
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Q18 : DEMOIVRE'S THEOREM: Adding (1) & (2),
+  Ifnis apositive integer then show that (1+cosB +isin®)" + (1+cos6 —isin6)"

-2n ~2n_n(n+1)
] — =
A+H)“"+(1-i)“"=2 cos(nm/2) =2noo§‘e[(omne+yﬁ€)+(a5ne—%g]]
2 2 2 2 2

A:  First we find the mod-amp form of 1+i

Letxtiy=1+i=x=1,y=1 =2"cos" 9(2003%6) =21 cog" %Cosn_ze
rz\/x2+y2 =\/12+12 =/2;
y 1 - - »  Ifa,p areroots of the equation x>-2x+4=0, then
tanf==-=-=1=tan—=>0=— nooon an+l nm
x 1 4 4 showthate +p ' =2"""cos| —
.. T .. T 3
.-.1+i=r(cose+|sm9):«/§ cosZJrlsmZ ot [A—TNG
2n Sol: Given x2—2x+4=0:x:%()()
= @+i)2 :(ﬁ(coshisjnﬁjj &
4 4 o 24412 2423 3
on T .om = > S > =1+iv3
= (\/5) COSZHS”Z

- . Now, we find the mod-amp form of 1+ i\/§
=2" (cos(Zn) 2t isin(2n) 4}

[By Demoivre’s theorem]|

Letx+iy=1+iv/3 = x=1,y=1/3
v r:\/x2+y2 :\/12+(\/§)2 :\/Z:Z.
V3 L

Similarly, Also, tan0=Y =2 _tanT 9=
x 1 3 3

. m .. T
Adding (1) & (2), we get (1+i)2” +(1—i)2” ..1+|\/§ = 2(cos§+|sm§j

P SRR E R

=2" (Zcosﬂj = 2M oM™ n 0
2 2 = (2)"[cos§+isin§j
e Prove that (1+cosO+isin0)"+(1+cos6—isin0)"
= 2"1cos"(6/2)cos(nb/2)

A:  First we find the mod-amp form of 1+cos6+isin0

. o [By Demoivre’s theorem]
1+cose+|sm9:Zcoszg+|23|ngcosg Y

0 6 .. 06
=2c0s—(cos—+isin—)
2 2 2 Adding (1) & (2), we get

a+B" = @+iV/3)" + (1-iv3)"

_on...n0 6 .. 0
=2"cos > COSI"IE+IS|I’]I"IE (1) —2" | cosn®+ isinfi™ |+| cosn® —ismh ™
3 3 3 3

Similarly, (1+ cos®—ising)"

n
. (1+cosO +ising)" = 20052 cos® +isin?
2 2 2

=2" (Zcosﬂj = oM o™
=2" cos"g(cosng—isinngj (2) 3 3
2 2 2
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Q19: THEORY OF EQUATIONS =
’ * Now, we solve the SRE x4 31 1x2x42=0
e Solve x3-10x3 + 26x2-10x +1 =0. On dividing the equation by x?, we get
A: The degree of the given equation is n=4, which is 2, .4 1 2
even. Also a=a, ) Vk=0,1,2,3,4 " —x-11 X * %2 =0
So, the given equation is a Standard Reciprocal 5 1 1
Equation. 32[X +—2J—(X+—j—11:0 ........ 1)
Dividing the equation by x2, we get X X
Putx+£_y:>x2+i_y2—2
x2—10x+26—@+i2=0 X x?
: y X x () =>2y2-2)—y-11=0=>2y% —4-y-11=0
:»Lx2+i2J—1o(x+1]+26=0 ....... (1) =2y? —y-15=0=>2y? -6y +5y-15=0
X
X =>2Y(y-3+Xy-39=0=(y-3(2y+5=0
Put x+—=y2x2+i2=y2—2 =y-3=0 (or) 2y+5=0=y=3 (or) y=_75
X —
L ()= (y2-2)-10y+26=0= y2 10y +24=0 Ify=3 then
=y? -6y -4y +24=0=>Y(y—6)-4y—6)=0 X+E=3=x241=3x=x2 ~3x+1=0
=(y-4(y-6=0
—y—4=0 (o) y-6=0=>y=4 (0r) y=6 3:4(-3?-411 3+0-4 3:+.5
If y=4 then 2(1) 2 2
5
X +1 =4=x%+1=4x > x>~ 4x+1=0 If y——— then x+§ 5:XZHX+1=—2 —2% —2——;
2
3X:4i\/(4) —411_4+412 w2 orx—_t
21 2 1 318
_ 4i22\/§ _oq \/é .. the roots of the equation are —1, — ,—E,_?
1 x2 11 e Solve the equation 8x>-36x2—18x+81=0 the roots
If y=6 then X+;=6:> < =6 being in A.P.
— X2 +1=6X = X2 —6Xx+1=0 A:  Lettheroots of 8x3-36x?—18x+81=0 in A.P be taken
—d, a, at+d
6++/36-4 6432 ward aa % 9
2 2 Now,Slz(a—d)+a+(a+d)=§=E
6+ 4/2
= =3+2J2 9 3
2 2 =3a= E = a=—
.. the roots of the equation are 2+ \/§,3i 2\/5
-81
«  Solve 2x>+x4-12x3-12x2+x+2=0 8= (a-d)a(a+d) = - = a(@? - ) - 5
A: The degree of the given equation is n=5, which is 3(9 dz) -81 (9 dzj _8]_ 2 _27
=0 == -0 =X =—
odd. Alsoag=a, 1 V k=0,1,2,3,4,5 2\4 8 4 8 3 4
Henc§ the given equation is a reciprocal N 9 42— _ar LR 9 N 27 § 9
equation of class I of odd degree 4 4 4 4 4
.. —1 is aroot of the given equation. =>d=43
Now dividing the expression by (x+1), we have .~. the roots of the given equation are a—d, a,a+d
12 1 2 -2 1 2 3 333,5,339
2 2 2 222
0 2 1 11 1 2
2 -1 11 -l 2 0
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Q20 &21: BINOMIAL THEOREM:

22.

j -

If the coefficients of 4 consecutive terms in the
expansion of (1+x)" are a|,a5,a3,a4 respectively,
a a3 2ay
ajta, agta, aptag
We take the coefficients of 4 consecutive terms of
(1+x)M as follows:

a1=nCr, 32 =

then show that

_n _n
= Crpp 4= Cpy3
a3
33 +ay
n
Cr+2

n n
Cri2+ Cpia

("G +" Gy =" Gy

"Crp 33
2l
aq+ay
n Cr

n n
C+ Cr
_ nCr Cr+2
1
™c, ™Mc,
n C ;

=N
(o))

I+l 143 r+1+r+3 x+4 2(r+2)
n+1 ntl  n+l n+l n+l

z(n Cria) - 2(n Cria)
i)
"Cry+" Criz b+ )Cr+2

LHS=

+

T (n+1
r+1

2a

RHS= =
ay +ag

_ 2(" 1) 2
T (n+1 n+l
(HJQ%Q

r+2
From (1) & (2), LH.S=R.H.S

_2(r+2)
n+1l

2)

Prove that CO'Cr+C1'Cr _,_1+C2.Cr 4 Fee

"'Cn—r'Cn

Hence deduce that

=2
=“1C gt y) for 0<r<n

C2 2n C
We have (1+x)" = Cg + Cyx + Cox? +
+qxr +Cr+1xr+1+cr+zxr+2+
=>x+)" =

+Cr_ X"

—
Multiplying (2) and (1), we get

[Coxn + C]_Xn_l-l- C2Xn_2 + ...

+Cr_ X"+ CL1[Co + Cyx + Cox2 + ...,
+CX" + Crp X C X2 4L+ Cx]
=(X+D)"@+x)" =1+ x)2"

Comparing coefficients of X" both sides, we get
CoCr +CiCraz +CoCryp + .o+ CnyCp =" Cryy

(1) On substituting r=0 , we get

ci+c2+C3+...+C2=2"C,
(i1) On substituting =1, we get
CoC1+C1CrtCrCttCpp1:C=2"Cpr |

e Ifnis apositive integer and x is any nonzero real
number, then prove that

2 3 n n+l
B =
2 Xn
A Le S= + + _+ .

Co Cl 2 +Cn n+1

2 n

ey X, X4 e X
0 Cl2 23 "+l
X2 X3 n+1
xS Cx+"GE 1, + 2
RY G 2 < 3 Q1 n+1

:>(n+1)xS_nT+1 NCox PULELICRN:

+n+1”Cx + ot lenCn.xn+l
3 n+1

M ox+M o Moyl MG, x M

n+1
[ [mj ne _(n+) Cr+1)

= (N+)xS=1+x)"t -1

(- "Cx+" Cox2 41 Cx = (14 X))
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135
+...0

+
5 b5 10 5.10.15
Adding | on both sides, we get

1 13 135
l+x=1+= +
5 510 5.10.15
_( 135

T %} 12?[5]2 3 (Ej e

Comparing the above series with
1+ P p(p+q)

HH

we getp =1, p+q=3 =q=2and

q 5 5

A:  Givenx=

=l+1

5
-1

_ZJZ
5

2

R

:2:3+6X+3x2:5

clx= (1—y)_p (

= (1+x)2 :g:h 2X +X
=3x2+6x=2.

13 N 135, 1357

b bt 8
36 369 3.6.912
that 9x2+24x =11

. 1.3 135 1357
Given X =—+

—+
36 369 36.912
EER 6
+—== +

3 3

1
Adding 1+§ on both sides, we get
1+}+x =1+

1(1) 13[ jz 135[)
==+ + +
3 13) 23) 33

Comparing the above series with

4
q

weget, p=1,p+0=3=1+q=3=>(9=2

y_1 q
_:_: = —=
3 Y 3

e IfX= then prove

1)4
=+
3

135
3l

_13

135.7
21

41

p(p+q)

142
2!

1

Also, E
3

29.

Sol:

12§
v aixm oS 185 L then find 3x2 +6x 1 o\ V2
5 510 51015 .'.1+—+x=(1—y)_p/q=(1——j
1,13, 3 3

=3

-1/2
1 12
= =(3
3 -o
LA fBoxe @_5_&1 3/3-4
3 3 3
:>3x=3\/§—4:>3x+4=3\/§

= (3x + 4)2 = (3J§)2 = 9x2 + 24x +16 = 27

— Ox2 +24x =11

Find the sum of the infinite series

z 1+i+
507 10?

Let S=1+—

13 1

1.2 10%

1,13 1 135 1
102 12104 1.23'10%

135 1
+ . + ...
1.2.3 106

,135( 1 3
+
"3 (100

Comparing the above series with

BRSOk

weget, p=1L,p+q=3=>1+q=3=>9=2

9_2_1
100 100 50

@ -2
50

11 1301 )
1100 21 (100

p(p+Q)
2!

1+B

—(1_x)"P/d
1 =(1-x)

Also 5:£3X:
q 100

1

)

£S=(1-x) = (1—

_[50)”2 _[_s2
l49) Va9 7
.. the given series is E(S) = ;[5;/5] =2
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Q 22: MEASURES OF DISPERSION:
Find the mean deviation about the mean for the

given data using 'step deviation method':

Marks |0-10 (10-20 [ 20-30|30-40 (40-50

Students | 5 8 15 16 6

A:  We take the assumed mean A =25. Here, C=10.
Hence, we form the following table.

Class | f; | x; |di [fid; [[% —X][|[fi [x —X|
10 |5 |5 |2 <0 22 | 110
1020 | 8 |15 [-1 [-8 12 96
20-30 | 15| 25A( 0 0 2 30
3040 | 16| 35 1] 16 128
40-50 | 6 | 45 21 12 18 108
Total |50 10 472

Here, N=50, Xf;d; =10, =f; | X; — X |= 472

%)=25+10(£)]=25+2=27.
N 50

So, Mean Xx=A+
. M.D= iif- | —7|—i(472)—944
.. J)—= N = | | 50 .

J Find the mean deviation about median for the

following data:
x, |69 (3 |12]15 )13 (21 22
415 13 |2 5 |4 4 3
A: The statistical table is as follows:

X | i |ef [ X -M[[fi[x;-M]|
3 3 10 30
6 4 7 28
9 5 12 4 20
212 14 1 2

131 41| 18 0

51523 2 10
21 4 27 8 32
21 3 | 30 9 27

N=30 149

N 30

E: (7j= 15. So, MedianM =13

- mp=ZilXi=MI_149_, 4

N 30

110 F

Q23: PROBABILITY:

e State and prove addition theorem on Probability.

A: Statement: If E;,E, are the 2events of a

sample space S then
P(E,UE,)=P(E)+P(E,)-P(E,NE,)
Proof: Case (i): When E,NE,=¢
E,NE;=¢ = P(E,NE,)=0
-~ P(E,UE,) =P(E,+P(E,) [ From the union axiom]
=P(E,+P(E,)-0=P(E,+P(E,)-P(E,NE,)

Case (ii) : When E,NE #¢

E,UE, is the union of

disjoint sets (E,—-E,), E,

7
E-E,)  EE

<. P(E,UE,=P[(E,~E,)UE,]
=P(E,~E}*P(E,).......(1)

E, is the union of disjoint sets (E,~E,), (E,NE,).

=~ P(E)=PI(E=E,)(E \NE,)]
=P(E,~E,}+P(E,NE,)

= P(E,~E,)=P(E,)-P(E,NE,)

. from (1), P(E UE,) = [P(E,)-P(E,NE,)]+P(E,)
= P(E,)*+P(E,)-P(E,NE,).

Hence proved.

e State and Prove Baye's theorem on Probability.

A:  Statement: IfE , E,...E_are mutually exclusive
and exhaustive events in a sample space S and

A is any event intersecting with any E; such that

P(Ey)P(A 1 Ey)
Zn: P(Ei).P(A | E;)
i-1

P(A)=0 then P( Ex | A) =

Proof: From the definition of conditional probability:

P(E, nA) P(E).P(A|E
P(Ey |A) = PEDA)_ P GILD R
P(A) P(A)
Giventhat E{,E,....E are mutually exclusive and
exhaustive events in a sample space S
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y LN~ )
n o Three boxes numbered I, I1, ITI contains the balls
:>UEi =Sand ANE;,ANE,,...ANE, as follows:
i=1
White | Black | Red
are mutually disjoint= A NE; = ¢
I 1 2 3
Now,
n n I 2 1 1
P(A) =P(SNA) = P[[_UlEi JmAJ = P[U(Ei mA)] I 4 5 3
1= 1=

One box is randomly selected and a ball is drawn

n n
- Z P(E; NA) = Z P(E; )p( A|E ) from it. If the ball is red, then find the probability
i=1 i=1 that it is from box I1.
P(E,)P(A |E A: LetB;,B,, B, be the events of selecting boxes B,
- From(1), P(Ey |A)= n( OP(AIE) Pre s :

B,, B; and R be the event of getting drawing a

D P(E)P(A|E)

i—1 red ball
e Suppose that an urn B, contains 2 white and 3 - P(By) :%, P(B,) 2%, P(B3) = :_]; and
black balls and another urn B, contains 3 white
R 3 1 (R} 1 _(R) 3 1
and 4 black balls. One urn is selected at random B,/ 6 2 (B, 4 (Bg) 12 4
and a ball is drawn from it. If the ball drawn is 7. by Baye's theorem, the required probability is
found black, find the probability that the urn cho- R
P(B2)P| -
B, B
sen was B,. Pl —=|=
peyP| R |+r@,)p| R |+piyp| R
A:  Let E|,E, denote the events of selecting urn B, 1 By 2 B, 3 Bs

and urn B, respectively and

11 1
B be the event of drawing a black ball. _ §XZ _ é/ “a
1 (1X1+1X1+1X) (1+1+1)
Then P(E;) =P(E2) == and 372 373 34 2 3 4
3 4 1 1
P(B|E)) ==;P(B|Ey) == = =
(BIE) =2 PBIE) - _4_@2
.. by Baye's theorem, the required probability is B 1 N 1 N E ( 4) 4
P(E, |B) = P(E;)P(B|E;) 2 4 4 \4
P(E1)-P(B|Ey) + P(E2)P(B|Ey)
1.3 3 3
_ 2 5 __10 __10
1.3 (1 A) 3,2 2:20
2 5 zZ 7 10 7 70
3 . 2




* BABY BULLET-Q

2A-BULLET MODEL PAPER SAQ & LAQ Sections %

=

Q24: RANDOM VARIABLES:

*  Arandom variable X has the following probability

distribution.

.ol 2 3 |4 |5

X=x

PX=x) | k | 2k |3k | 4k | 5k

Find the k and the mean and variance of X.
A: We know ZP(X =Xxj)=1

=k + 2k + 3k + 4k + 5k =1= 15k=1
=k=1/15

5
Mean p = in PX=Xx;)
i=1
=1(k)+2(2k)+3(3k)+4(4k)+5(5k)

1 55
=k(1+4+9+16+25)=k(55) = —(65) = —=—
k(1+4+9+16+25)= k(55) 15( ) 5

Variance 62 = 3, xi2_P(X = X; ) - MZ

=1(K) + 4(2K) + 9(3K) + 16(4k) + 25(5k) — (131j

=Kk(1+8+ 27+ 64+125) - (131}

11 121 14
=— 22 =15-=2=2
s[5 j 21

e Arandom variable X has the range {1,2,3,....}.

k

C
If P(X =k) = o for k=1,2,3,.... then find ¢ and

P(0<X<3).

k

A Given that P(X=k)=%,(k=],2,3, ...... )

We know that the sum of probabilities

¢ ¢ ¢
—+—+—+...=1
o2 3
Cc 2 3
S+ —+—+—+..=1+1
n o2 3
=e*=2=c=loge2
Also, P(0<X <3)=P(X=1)+P(X =2)
2 2 2
Cl C C+C—=|OQGZ+M

ETRICTI 2

A cubical die is thrown. Find the mean and
variance of X, giving the number on the face that

shows up.

Let S be the sample space of throwing a die and X

be the random variable.

Then P(X) is given by the following table.

X=x |1 |2 |3 |4 |5 |6

P 111141141
X5 5|6 !6|6 |6

6
Mean of Xis pu = Z Xi.P(X =x;)
i=1

=1.£+2.£+3.£+4.£+5.E+6.1
6 6 6 6 6 6

=%(1+2+3+4+5+6)=%1:

SYIEN

6
Variance of X is G2 = ZXiZ.P(X =Xj)— “2
i=1

2
=12.}+22 +3 l+42 +52 +62 (Z)
6 6 6 6 6 \2

=—(1+ 4+9+16+ 25+36)—479

91 49 182-147 _ 35

"6 4 12 12
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