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Chapter - 1
COMPLEX NUMBERS
Weightage : (2 + 2 + 4)

Key Concepts:
— A complex number is an ordered pair of real numbers. It is denoted by (a, b);
aeR,beR,
z = a+ib, Re(z)=a and Im(z)
— Two complex numbers z;=a+ib, z,=c+id are said to be equal if a=c, b=d
— Algebra of complex numbers z;=a+ib, z,=c+id then
(a) z=z1+z,=(a+c)+i(b+d)
(b) z=21-25=(a-c)+i(b-d)
(c) z=21.z,=(ac-bd)+i(ad+bc)
@ z:ﬁ: ac+bd i (bc-ad)

z, c’+d®  c*+d?
—If z=a+ib then conjugate of complex number z=a-ib
— If z=a+ib then additive inverse of a complex number-z=-a-ib
—If z=a+ib then |z|]=Va’+b’

, 2 2 , 2 2
— |If z=a+ib then \/Z:\/a+ib:i[\/ a’+b +a+i\/ a J;b _aJ if b>0

2
— If z=a+ib then modulus-amplitude or polar form of a+ib=r (cosf-+isin6)
Where r=+/a%+b? ,cosezé,sirﬁ):% where 6 e (-n,n]

— cosO+isinf is simply denoted by ‘cisd’
im(z) —an D

Re(z) a

—Z=a+ib then Argz=tan™

— Arg(z1.22)=Argz; +Argz;
—Arg(z1/z2)=Argz; -Argz,
—>i2=-1,3=-i,i*=1,iP=i

. T .. T . T
— I=cos—+isin —=cis—
2 2 2

el 2o 23

— 1=cos0+isin0=cis(0)
— -1=cosn +isinm = cis (1) =



Level-1
Very Short Answer Questions:

1.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Find the additive inverse of (-6,5)+(10,-4)
-6+5i+10-4i=4+i
- Additive inverse of 4+i is -4-i

-» Additive inverse of a+ib=-a-ib
Find the multiplicative inverse of 7+24i

Multiplicative inverse of 7+24i is —7;:'

- Multiplicative inverse of a+ib= iibz
a“+b
Find the complex conjugate of (3+4i)(2-3i)
(3+4i)(2-3i)=6-9i+8i-12i’=18-i cif=-1
. Complex conjugate of 18-iis 18+i
> Complex conjugate of a+ib is a-ib
If z=(cosb,sinb) find z 1
z
Z- 1 =C0S0+isinO- (cosO-isinG)
z
= CosOHisind-cosBHisinG
=2isind " Z=C0S0+isin® = 1 =c0s0-isind
z
Find the real and imaginary parts of the complex number %
atib_  (atib)” _a’+i’h*+2iab _a’-b’+2iab _ a>-b®  2iab
a-ib  (a-ib)(a+ib)  a*-i’p’ a’+bh>  a’+b® a’+b’ !
' . atb’ L . 2ab
~.The real part is Pl and imaginary part is po

Find the square root of 7+24i

2 2 2 2
'.'x/a+ib:ir!va thi+a ., [va ;b 'a] if b>0

2

2 2 2 2
mziw\h 24 +7+i\/ 72+ 24 7}

2 2

2

{\/mnﬂ\/@?]

I
H+

\/\/%w +i\/\/?-7]

I \/25+7 _[25-7
+, [——
2 2

Ry

I
-+

]
I+




Sol.

Sol.

Sol.

= £[4+3i]

If 2=2-3i show that z2-4z+13=0

Given that z=2-3i
2-2=-3i -+ (a-b)” =a-2ab+b?

squaring on both sides

(z-2)*=(-3i)

Z2-47+4=9j2 -y

22-47+4=-9 L=l

7?-4z+13=0

If z=0. Find Argz+Argz

Z=a+ib, Argz=6 and Argz=-0

Argz+arg£ =0-6=0

Find the polar or modulus-amplitude form of following complex numbers

(i) 1+i/3 (ii) -1-i
(i) Let a+ib=1+i\/3

-+ 1)Argz=0 = Argz=-0

Herea=1,b=43
Now r=+a’+b’= ( ) =J1+3=\4=2
cose———l sin 6—9—£

r 2’ r 2

RE
tane=ﬁ=L=\/§ — 0=tan*\/3

cosp 1

2

‘9’ lies in | quadrant and 0=%e[—n,n]

.. Mod-amplitude form of 1+i«/§:2(cosg+isingj

~+ Polar or mod-Amplitude form of a+ib=r(cost-+isin6)
(ii) -1
Let a+ib=-1-i
Here a=-1, b=-1

Now r=+/a?+b? 1/ 1)’ =2

cose—i——1 smO————
r 2 r 2

‘0’ lies in lll quadrant and 9=%-n

_3n
4

. Mod-amplitude form of -1- |-x/_(cos( ‘Z jﬂsm( an]



10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

If z,=-1 and z,=i then find Argi
Z2
z,=-1=cosntisint = Argz,=mn

. T .. T
ZZ:I:cos§+|S|n§:>Argzzz—

Arg— =Argz,=Argz,

2

- Arg 2L =Argz,-Argz,
Z

2

T T

2 2
1) z;=-1 and z,=-I, then find Arg(z;z,)
z,=-1=cosmtisint = Argz,=n

. -TT -
Z,=-1=C0s +isin = Argz,=—
[ 2 j ( 2 j 2

Arg(z1z2)=Argz1+Argz, - Argz1z,=Argz1+Argz,
T T
2 2

1) z=x+iy and |z|=1, then find the locus of z

Given z=x+iy and |z|=1

= | x+iy|=1

= (X +y? =1 = x%+y?=1 Y= XY

If Argz, and Argz, are g and % respectively, then find (Argz;+Argz,)

Given that Argz_lzg - Argzl:%

Argzz=g .+ Argz=0 = Argz=-0

-T T 2%
- ArgzitArgz=—+—=—
N AT

Find the least positive integer n, satisfying (%) =1

Given that 1+ 'j =1=> ﬂxﬂ =1
1 1-i 1+i

1+i) n 2 A \D
N F ) N 2| )
1°-i 1+1
:(1-1+2|) :1:(§) 1
2 2

=i"=1=i"=i*

-.n=4 which is least

If | z+ai| =] z-ai| find the locus of z
Let z=x+iy

Given |z+ai|=]|z-ai|

= | x+iy+ai| = | x+iy-ai|




16.

Sol.

17.

Sol.

18.

Sol.
Level-2:

1.

Sol.

= | x+i(y+a) | =] x+i(y-a) |

= \/X2+(y+a)2 =\/X2+(y-a)2 " [XHY[= X HY
SOBS
— e+ (y+a)' =K (y-a)

= X*+y*+a’+2ay=x’+y’+a’-2ay
= 4ay=0=y=0
.. Locus of z is x-axis

1
If (x-iy):=a-ib, then prove that §+%:4(a2-b2)

Given (x-iy)% =a-ib
(x-iy)=(a-ib)’
x-iy=a®-3a’ib+3ai’b*-i’h°® -+ (a-b)’ =a’-3a’b+3ab’-b°
x-iy=a’-3ab*-3a’ib+ib®
x-iy=a’-3ab’-i(3a%-b*) it=-1
Equations real & imaginary parts
x=a°-3ab*; y=3a’b-b°
= a(a’-3b°); =b(3a’-b?)

X230 Y=3a2-p?
a b

Then §+%:a2-3b2+3a2-b2

= 4a’-4b*
=4(a2-b2)
If (a+ib)’ =x+iy find x?+y?
Given (a+ib)?=x+iy
a’+i’b?+2abi=x+iy
a2-b%+2abi=x+iy
equating real and imaginary parts
x=a’-b?, y=2ab
Then x2+y?=(a%-b?)+(2ab)?
=(a?-b?)+4a%b?
x2+y?=(a2+h?)2 -+ (a-b)” +4ab=(a+b)’
Represent the complex number 2+3i in Argand plane
The complex number 2+3i in the Argand plane is represented as

Write the complex conjugate of %

5i _ 5i(7) _5(7H) _5(7i+1) 5(7i+1) i+l

7+ (THi)(7-i) 4947 49+1 50 10



Sol.

Sol.

Sol.

1+71 _1-7i
-.complex conjugate of ——=——

10 10
Simplify i2+i*+i%+......4(2n+1) terms
P2HA+i%+i8+......... +(2n+1) terms
=i2+(i2)%+(i2)3+(i2) *+........ + odd no.of terms
=-1+1-1+1........ -1=-1
Find the square root of -47+i8/3

2 2 2 2
x/a+ib:i[\/“a *b J“""+i\/“a ;b 'a} if b>0

2

T ('47)2+(8J§)2-47 _ \/ (-47)2+(8J§)2+47
Ny JJ ( Al :

I
I+

2

\/ J2209+192-47 y \/ J2209+192+47 J
2

I
I+

\/«/2401-47 N \/\/2401+47]
2 2

\/49-47 . \/49+47
=% +i
2 2
=+ \/§+i %

2 2

:i(\/i+i 48)
== +(1+i43)
Find the polar form of following complex numbers
(i) -1-iv/3 (i) -V7+iv21
(i) -1-i3
Let x+iy=-1- iJ_
Here x= 1y—
Now r=/x*+y?=,/(-1)’ * = 143=4=2
= COSOZ— = c0s6=—1
r 2
y -3

=sinf=< = sinf=
r

Olies in Ill quadrant and 6=%-n
_2x
3
- Polar form of -1-iv/3=r (cosf+isind)



Sol.

Sol.

Sol.

= 2[COS(-2?TE) +isin (%D
(i) z=-V7+iv21

Sol. Let x+iy=-7+i+/21
Here x=-J7,y=v21

Now r=\x+y"=(~/7) +(2L) =7+21=28=2\7

Hence cost=2> = cose=£:-l

r 2J7 2
y V21 _\3xJ7 3

Sinf== = sinbf=—==——F7—=—

r 207 247 2

~.0lies in Il quadrant and e=n-%

- Polar form of -\/7+iv/21=r (cosf+isinf)=2+/7 [cos%nﬂsin%nj

If z = 3-5i, the show that z3-10z2+58z-136=0
Given that z = 3-5i
3-z=5i SOBS
(3-2)%=(5i)?
9+2%-62=25i?> = 9+2%-62=-25
—7?-62+9+25=0
—72-62+34=0
Now z3-10z2+58z-136=2(22-6z+34)-4(z%-6z+34)
=z(0)+4(0)=0

If the amplitude of (z-1) is g then find locus of z.

Let z=x+iy then z-1=x+iy-1=(x-1)+iy

Amp(z-1)=g
tan'l(L):E
Xx-1) 2
jl:tanﬁjlmozlzljx-l:o
Xx-1 2 X-1 x-1 0

. Locus of zis x-1=0

If (1-i)(2-i)(3-i).......(1-ni)=x-iy then prove that 2.5.10......(1+n?)=x2+y?
(2-i)(2-1)(3-i).......(1-ni)=x-iy

Applying mod on both sides

o () 12D T1HB) [ | (1-ni) | =] x-iy| - [xHyl= XY

= () 2 () B (A o () = Y
=5 2B .... L = Xy

= 25.10.......(1+n% ) =x*+y*

10



8. If (\/§+i)100 =2% (a+ib) then show that a?+b?=4
Sol. ‘(\/§+i)‘100:299|a+ib|
100
{ (V3) +12} 2% a4t
(\/3+1)1°° =29 \Ja?+b?
(\/Z)loo ZZQQW
21002299\/m

100

2=+/a*+b’ SOBS

Short Answer Questions (4 Marks)
Level-1
1

——  then show that 4x?-1=0
1+c0s0-+isind

1. If x+iy=

Sol. Given that x+iy=—————
1+c0s0-+isin®

1 1+C0$9 1sin6
1+C0$6+1sm8 1+cos0-isin6
_ 1+cos6-1s1n0
(1+c0s0)’ -(isind)’
_ 1+c0s6-isinf
~ 14€0s%0+2c0s0-i%sin’0
1+c0s0-isind o

Rationalise the denominator

= 2 .2 I"=-1
1+c0s°0+2cos0+sin“0
_ 1+c0s0-isinO
2+2c0s0
1+cos® . sinf
= -i
2(1+cosf) 2(1+cosh)
1 isind

2 2(1+cosh)
Equating real part of x+iy

= x=% = 2x=1= 4x*=1 = 4x>-1=0

2. If x+iy=;” then show that x>+y?=4x-3
2+c0s0-+1sin6
Sol. Given that x+iy=;u
2+c0s0-+1sin6
3 ZCOSO 1Sin6

Rationalise the Denominator

2C089+1sm9 2+cose 1sin0

11



3(2+cosb-isin6)
(2+c0s6)’ - (isind)”
_ 6+3c0s6-i(3sinb)
4+c0s°0+4cos0-i’sin’0
_ (6+3c0sH)-i(3sinbd) L
4+c0s°0+4cosH+sin’0 ’
. 6+3c0s6-13sin0
X+iy=
5+4cos0
=6+3cose_i 3sinf
5+4c0s6  5+4cosO
Equating real and imaginary parts
= 6+3c0s0 y= -3sin6
5+4c0s0 ~  5+4cosd

LH.s. =X2+y2:(6+3c056j2 J{ -3sinf jz
5+4cos0 5+4cos0
_ 36+9c0s°0+36c0s0+9sin’0
) (5+4c0s0)’
_ 36+9(cos0+sin’0)+36c0s0
) (5+4cos0)’
_ 45+36c0s0
~ (5+4cos6)’

_9(5+4cosb) 9
(5+4cosp)’  5+4cos0
6+30039j_3

5+4c0s6
_ 24+12c0s6-15-12cosb

5+4c0s0
9

5+4c0s0
.. L.H.S.=R.H.S. i.e, x2+y2=4x-3

3. If the real part of %Il is 1, then find the locus of z

Z+1 _ xHy+1_ (x+1)+iy
z+i xtiy+i x+i(y+1)
_ [(x+1)+iy]xx-i(y+1)

X+i(y+l)  x-i(y+1)
_ X (X+1) +ixy-i (x+1) (y+1)-i’y (y+1)

x2-i? (y+1)2

_ X (x+1)+y (y+1)-i[ (x+1)(y+1)-xy |
X2+ (y+1)°

R.H.S.=4x-3=4(

Sol. Let z=x+iy then

12



X(x+1)+y(y+1) _i{(x+1)(y+1)-xy:l
X*+ (y+1)° X"+ (y+1)°
X(x+1)+y(y+1) L[ (x+1)(y+1)-xy |
X"+ (y+1)° X*+ (y+1)°
equating real part=1
X (x+1)+y(y+1) )
X2+ (y+1)’
X2 HX+Y? +y=x>+y? +1+2y
X-y-1=0
4, If z = x+iy and if the point P in the Argand plane represents z. Find the locus of z
satisfying the equation |z-3+i|=4
So. Given z=x+iy
| z-3+i| =4 = | x+iy-3+i| =4
| (x-3)+i(y+1)|=4

Jx3) +(y+1) =4 s ety XPHY
SOBS

(x-3)*+(y+1)*=16

x>+9-6x+y?+1+2y=16

x2+y2-6x+2y-6=0

.. Locus of z represents a circle

X+iy=

5. If the amplitude of ZZ—GZI:g find the locus of z

Sol. Let z=x+iy then
2-2 _ xHy-2 _ x2+ly _ x-2+y  x- i(y-6)
261 x+iy-6i x+i(y-6) x+|(y-6) X-i(y-6)
[(x-2)+iy |[ x-i(y-6) ] _(x-2)x-i(x-2)(y-6)+ixy-i?y(y-6)
x?-i2 (y-6)° B x?+(y-6)°
(x-2)x+y (y-6)-i(x-2)(y-6)+ixy
X*+(y-6)°
X? —2X+Yy* -6y N (6x+2y—12)
x2+(y—6)2 x2+(y—6)2
Given that Amp Ej

an _1( x+2y-12 j n
2

X2 +y?-2x-6y

T
2

6x+2y-12 —tan ™
X2 +y®-2x- 6y E

6x+2y-12 1
x2+y?-2x-6y 0
x2+y2-2x-6y=0

- Ampz=tan™ y

13



Sol.

Sol.

Sol.

Sol.

Determine the locus of a, z = 2i such that Re[zZ ;} =0

Let z=x+iy
z-4 _ x+iy-4 _ (x-4)+iy
z-2i  x+iy-2i  x+i(y-2)

(x-4)+y x-i(y-2) _ [(x-4)+iy |[ x-i(y-2)]

Now

x+i(y-2) x-i(y-2) x2-i2 (y-2)°
X (x-4)-i(x-4)(y-2) +iny-i’y (y-2)
+(y2)
X(x=4)+y(y-2) [(x=4)(y=2)-%]
x2+(y-2) x2+(y-2)°
Given that Re(zz_;;ij =0
X(x-4)+y(y-2) =0
+(y2)
X*-dx+y*-2y _
x2+(y-2)2

x2+y2-4x-2y=0

-.The locus o z represents a circle

If z=2-iJ/7 then show that 3z3-422+z+88=0

7=2-i\7 = z-2=-i7

Squaring on both sides

()(I\/_> = (2:2)° =7i* = (z:2)° =7

22-87+4=-7 = (2-2)%=72= (2-2)?=-7
323-42%+7+88=32(z%-42+11)+8(z%-4z+11)=32(0)+8(0)=0

Show that the points in the Argand plane represented by the complex numbers
2+2i, -2-2i, -24/3+2+/3i are the vertices of an equilateral triangle
Given points in the Argand diagram are A(2,2), B(-2,-2), ( C(-24/3,2

AB=\[(2+2)" +(2+2)° =\/47+47=\[16+16=1/32
BC= \/ 2423 + )2 223 ) =\[4+12-8\/3+4+12+8/3=/16+16=/32
CA:\/ 2+2J§ + 2-2J§)2:\/4+12+8J§+4+12-8J§:«/16+16:\/ﬁ

AB=BC=CA, In equilateral triangle all sides are equal

. The points A,B,C form an equilateral triangle

Show that the four points in the Argand plane represented by the complex
numbers 2+i,4+3i,2+5i,3i are the vertices of a square

Given A=2+i=(2,1),B=4+3i, C=2+5i=(2,5), D=3i=(0,3)

- Distance between two points A(x,, Y, ), B(X,.Y,) is AB=\/(x2-x1)2 +(y2-yl)2

14

(-2.2)B. AC (24i24i)



10.

Sol.

11.

Sol.

AB=[(4-2)" +(3-1)° =\2+2* =/4+4=\B

+

C(2.5)

2

(
BC= \/(2 4)" +(5-3)° \/(- 2)" +22=\[4+4=\/8 (0.3)D
=J(0-2)° +(3-5) =\/(-2)" +(-2) =J/A+4=\B

=

+

)
2-0) +(1-3)’ \/22 J4Tf
Ac=\/m-m J— . 2.DA

BD=(0-4)° +(3-3)" =|/(-4)’ +0=\/16=4
- AB=BC=CD=DA and AC=BD

-~ In the square all sides are equal and diagonals are also equal

..A,B,C,D Form a square

B(4.3)

Show that the points in the Argand plane represented by the complex numbers -

2+7i, §+%i,4-3i,%(1+i) are the vertices of a Rhombus

Given points in the Argand plane are

A=-2+7i=(-2,7) B= 2+ 1] _(E,Ej
2 27122

C=4-3i=(4,-3),d=L + .| _[Z Z)
2 2 \2'2

-+ Distance between two points A(x,,y,) and B(X,,y,) is AB=\/(x2-xl)2

o B T
[T I

BC

2
CD= (14 + Z+3) . (EJ +(Ej \/1 +189_ (170
2 2 2) \2) Na 2 N2
2 2 2
DA= [2 + 7-— / 1 + 7 = %+£_ 170
2 2 ) \2) N2 a4
AC=\/(4+2 +(-3-7) =|/62+ (-10)’ =/36+100=/136

___jz (9) (1) 100,36 _ (136
2 2 4 4 \a
. AB—BC—CD—DA and AC=BD

-~ In the rhombous all sides are equal but diagonals are not equal

Show that Zal an d(

j are conjugate to each other

L2y 25
Let zlz—z_f .2,= 211
(1-2i) 25
L2 2 24 -3+
z,= X

1+4i%-4i 1-4-4i -3-4i -3+4i

+ (YZ 'y1)2

15



Sol.

Sol.

_ -6+8i+3i-4i° _-6+4+11i
(3 -(aiy  ol6F

_ -2+11i
9+16
_ -2+11i
25
. 21 is the conjugate of z,
Level-2:
If u+iv:ﬂ and z=x+iy then find u, v
z+3
. .2+ 2+i 2+i
Given u+iv= = = -
z+3  x+iy+3 (x+3)+iy
_ 2+ _ x(x+3)—!y
(x+3)+iy (x+3)-iy

_(2+)[ (x+3)-iy ]

T (x43) -ty
2(x+3)-2iy+i (x+3)-i’y
(x+3)2 +y?

_ 2x+6+y+i (x+3-2y)
- (x+3)2 +y?
(2x+y+6) . i(x-2y+3)
(3) +y? (x#3) +y°
equating real and imaginary parts
_2X+ty+6  X-2y+3

(x+8) 4y" " (x+3)"4y°

u+iv=

The complex number z has argument 0, 0<6<g and satisfying the equation

| z-3i| =3, then prove that (cote-g}i
Let z=x+iy
— =tan’ Y = tanb=2 so cotd=>

X X

Given that |z-3i|=3

= [x+y-3i[=3 = |x+i (y-3)|

= [X’+(y-3=3  SOBS

= x?+(y-3)" =9

= X4y’ -6y+9=9 = X*+y*=6y ..............(1)

Consider (cot9-§j=§_ 6_ _X. 6_(x-|y)_
z) y xtiy y (x+iy)(x-iy)

16



Sol.

Sol.

_X 6(x-y) _x 6(x-iy)

T V222 N w2an?

y x*ity? oy xP+y?
25__6(x-|y) From (1)

y 6
X XY
yYyy

The points P, Q denote the complex numbers z;,z; in the Argand diagram, O is the
origin. If z,z,+z,7,=0 Then show that ~POQ=90°

Let z;=x1+iy1 and zy=xp+iy; then z,=x -y, and z,=x,-iy,
The points z1,z; in the Argand diagram are P(x1,y1) Q(x2,y2) and (0,0), slope of
op=21 , slope OQzﬁ

X

1 X2
2,2,+2,2,=0 = (X, +iy, ) (X,-iy, ) +(X,-iy, ) (X, +iy, ) =0 P
= XX oY, H S Y2y XX H S Y2y eity,Y, =0 ‘ :
1 2 1 2
= 2X1X2 + 2y1y2 =0= XX, 1Y1Y, =0 0 (';?

= Y1¥Y,= XX, = (z_ij [z_zj =1

— (slope of OP) (slope of 0Q )=-1 = £ZPOQ=90°
22,+2,

If ﬁ,zl #0 is an imaginary number then find the value of 5
2,72,

Z;

N

=2 (z, #0)is purely imaginary
Zl

we can suppose that Z—2:iy
Z1
z,| 2+ %
221+22|_ z,
221'22 ‘ ‘21(2_22]
Zl
2+ %2
= Zl
2.2
Zl
| 2+iy
2-iy
VA R ey
= = Py Xy
4+y
Nk
22,42,

17



Chapter-2
De Moivre’s Theorem
Weightage : (2 + 7)

Key Concepts:
— De Moivre’s Theorem: If ‘n’ is an integer and ‘0’ be any real number then
(i) (cosO-+isin®)" =cosn-+isinnd

(ii) (cosb-isin®)" =cosn6-isinnd

If X = cosO+isind then 1:cose-isine and
X

(i) x+£:2cose (ii) x-£=2isin6(iii)x”+in:2cosn0 (iv) x”-in=2isinn6
X X X X

Here cos6+isinf=cis0, cosb - isinf = cis(-0)
Cube roots of unity
The roots of x3=1 are called cube roots of unity then which are 1,w,w? where
e -1+i3 wis -1-i4/3
2 2
If 1,w,w? are the cube roots of unity then
(i) 1+w+w?=0= 1+w=-w’ = 1+W’=-w = w+w’=-1
(ii) wP=1,w*=w’.w=w,w’=w’ w’=w’ w°=(w’)*=1

nt" roots of a complex number
The n'" roots of a complex number
z=r (cosB-+isinf) are

oL (2kn+6
Z"=r"cis

); where k=0, 1,2 ....... (n-1)

cisf.cisg=cis(6+¢)for any 0,4 R

C_'—Sezcis(e-¢) forany 0,4eR
cis¢g

Level-1:

Very Short Answer Questions (2Marks)

1. If A, B, C are the angles of a triangle and x=cisA, y=cisB, z=cisC find the value of
Xyz

Sol. Given x=cisA, y=cisB, z=cisC
in AABC, A+B+C=180°
X.y.z=cCisA.cisB.cisC

18



Sol.

Sol.

Sol.

Sol.

Sol.

= cis(A+B+C) .+ CisB.cisgp = cis (0+¢)
= cis180° -+ CisO=cos0+isin0d
=c0s180° + isin180°

=-1

If x=cisothen find the value of (x6+%j

X=CiSO0=cos0+isin0
6= (CiSO)6 =c0s60-+isin60

% =C0S60-isin60 .+ (cosO+isin®)" =cosnd-+isinnd

SxE i6 = €060 + isin60 + cos60 - isin60
X

= 2c0s60
Find the cube roots of ‘8’?

1 1 1
B =8=((8) () =(8)> (1) ‘(23) (1)2=2(1)s

= 2(1,W,W2)=2(1),2(W),2(W) Cube roots of ‘1’ are 1, w, w?
. Cube roots of ‘8’ are 2,2w, 2w?

Find the roots of the equation (x-1)’+8=0. If the cube roots of unity are 1,w,w?

(x-1)3+8=0= (x-1)3=-8=-23
1
= (x-1)’=2° = x-1=-2 = x-1=-2(1)s =2 (Lw,w’ )

-.The roots of x-1 are -2,-2w, -2w?
Hence the roots of x are -1, 1-2w, 1-2w?

Find the value of (1+i«/§)3

1+i\/§=2(%+i§J .- multiplying and dividing by va’+b?=1+3=2

m .. T

=2| cos—+isin—

[ 3 3}
3 3
(1+iJ§) :{2(cos%+isingﬂ

3

= Zg(cosﬁﬂsin Ej
3 3

=8[00532+isin35j
3 3

=8(cosntisinn)
=8(-1) =- 8
Find the value of (1-i)®

i i )
JaZ+b? =12 +(-1)2=2

= - multiplying & Dividing

19
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= \/E(cos%-isin %)
(1)’ :{«/E(cosg-isin %ﬂs
=(\/§)B(cos%-isin%]

=24 (cos8£-isin8£j
4 4

8

= 2" (cos2n-isin2n)
=16(1-i(0))=16(1)=16
N5 N5
7. Find the value of [£+l} [ELJ
2 2 2 2

Sol. ﬁﬂ(lj =cos = +isin &
2 6 6

ﬁl(lj =C0s = -isin —

2 6 6

ﬁ"’ljs (ﬁlf =(cosg+isin %)s -(cos%-isin gjs

50 .. 5m 5t .. 5m
=| COS—+ISIn— |-| COS—-ISIN —
6 6 6 6

50 .. 5m St .. S5m;

=C0S— +ISINn—-C0S— +ISIn—

6 6 6 6
=2isin5—n
6

= 2isin (n-ﬁj =Disin =~
6 6

- zi(lj:i
2
8. Find all the values of (\/§+i)Z

Sol. \/§+i=2[§+%J=2(COSg+iSin%j -» Multiplying & Dividing by = /a2+b2: /1+3:2
= J§+i:2 [cos(ka gj +isin(2kn+ gﬂ

=2{cis(2k“+gﬂ 1
(o)

20



Sol.

10.

Sol.

11.

Sol.

1

E o\
=24 cis(anJrgﬂ

1
i + 4
=24 us(lZKg nﬂ

= 2%is(12k+1)%,k:0,1,2,3

1
Find all the values of (-i)s

) ) .. (-m
-I=C0S| — |+ISIN| —
( 2 J ( 2 j
=C0S (2kn’- Ej +isin(2kn- E)
2 2
(4kn-n) .. (4kn-n)
=CO0S +ISIn
2 2

(4k-1) T +isin (4k-1) T

=C0S
1
1 - _ 6
(-I)6 {cos( kzl)n+isin( l)n}
—cis Ak 1
2 6
=cisw, where k=0,1,2,3,4,5

1
Find all the values of (-32)s
-32=32(-1)=2° (cosm+isinn)
= 2°(cos(2k+1) n+isin (2k+1)m)
1

(:32)i = (2 )E [[cos(2k+1) mhisin (2k+1)x J?

= 2cis(2k+1) i

S|
gl

=2cis (2k+)m

, k=0,1,2,3,4

If 1,w,w? are the cube roots of unity then find the values of (i) (1+w+w?)3
(i) (1-w)(1-w?)(1-w?)(1-w?) (iii) (1-w+w2 )5 +(1+w-w2 )5 (iv)

[a+bw+cw2 j .\ [ a+bw+cw? j
ctaw+bw? | | b+cw+aw?
(i) (1-w+w?)3=(-w-w)3=(-2w)3=-8w3=-8(1)=-8
o THwHW? =0 = 1+w=-w

wi=1
(i) (1-w)(1-w?)(1-w*)(1-w?)
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=(1-W)(1-W2)(1-W)(1-W2) - wh=wiw=1.w=w
wo=w* w*=w.w=w?

=[(1-w)(1-w?)]?
=(1-w-w’+w?)? 2 1HwAWA=0 = -w-wi=l = wi=l
=(1+1+1)%=32=9

(i) (1-w+w?)>+(1+w-w?)?
=(1+w2-w)>+(1+w-w?)?
=(-W-W)5+(-W2-W2)5
=(-2W)5+(-2W2)5

o 2_
~(-2)5(WS+wO) s 1+w+w=0

=-32(w3.w2+(w3)3.w)
:—32(W2+W)=-32(-1)=32

(iv) (a+bw+cw2 ] .\ [ a+bw+cw? ]

c+aw+bw? b+cw+aw?

w2 (a+bw+cw2) . W(a+bW+CW2)

w2 (c+aw+bw2 ) w ( b+cw+aw? )

w2 (a+bw+cw2) . W(a+bW+CW2)

aw*+bw*+cw?®  awi+cw?+bw
e (a+bw+cw2 ) W (a+bw+cw2 )

a+bw+cw? a+bw+cw?
=w2+w=-1 wLHWAW? =0 = Wi Hw=-1= w'=w
12.  If 1,w,w? are the cube roots of unity, then prove that
a1 1 1 .. 2 10 1\ _
(i) o o~ T (i) (2-w)(2-w?)(2-w™)(2-w™ ) =49
(iii) (x+y+z)(x+yw+zw2 )(x+yw2 +zw) =x’+y*+2°-3xyz
1 1 1+2w+2+w
24w 1+2w  (2+w)(1+2w)
3+3w
(2+w)(1+2w)
0 3(1+w)
T2+ 4wW+w+ 2w
__ 3w
2+2wH2w+3w
-3w?
2 (1+W+W2 ) +3w

Sol. (i)

_-3w?
3w
=w
_w(Lw)
T 14w

22



-W-w?

1+w
1

_1+W
1,1 1
24w 142w 14w

(ii) (2-w)(2-w? ) (2-w™® ) (2-w™)
:(Z'W)(Z-Wz)(Z-(Ws )3 .W)(Z-(W3)3 .W2)

:(2-w)(2-w2)(2-w)(2-w2)

= :(Z-W)(Z-WZ )T

=[ 4-2w-2w? +W3]2

3
wi= w3) w=1.w=w

3
Wll:(WS) w2=1.w?=w

e 1+wAw? =0 = w+w?=-1

r 2 3 2
—_4-2(W+W )+W } wiel
=[4-2(-1)+1]
=[4+2+1]"
=72
=49
o (2-w)(2-w?)(2-w? ) (2-w™) =49
(iii) (x+y+z)(x+yw+zw2)(x+yw2+zw)
=(x+y+z) [xz +XYW +XZWHXYWHY W +yzw?® +xzw? +yzw* +2°w? ]
=(x+y+z) [xz +y?+7° +xy(w2 +w) +yz (w2 +w’ ) +7X (W+W2 )}
:(x+y+z)[x2+y2+22+xy(-1)+yz(-1)+zx(-l)]
=(x+y+z) [xz +y? +7° -xy-yz-zx}
=x*+y*+7°-3xyz
L (x+y+2z) (x+yw+zw2 )(x+yw2 +zw) =x*+y°*+7°-3xyz
13. Prove that (a+b)(aw+bw?)(aw?+bw)=a3+b3. If 1,w,w? are the cube roots of unity
Sol.  (a+b)(aw+bw?)(aw*+bw)
=(a+b)[ a’w’+abw’ +abw* +b’w” |
=(a+b)[ a® (1) +abw?+ab(w)+b* (1) ]
at+b [a +ab(w? +w)+b2]

(atb)

(a+b)

(a+b)[a +ab (- )+b2]
(atb)

~(

a+b [a ab+b2]
3+b

ath)(aw+bw? )(aw®+bw)=a’+b°
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14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

Solve x*-1=0
x*-1=0 = (x2 +l)(x2-1) =0
= x*+1=0(or)x*-1=0
= x*=-1(or)x*=1
= X=+/-1 or x:\/i
= X=tior x==+1

. . 4
Simpli fy (COS(H‘ISIII(X)B
(sinp-+icosp)
(COS(x+iSin(x)4 _ (cosoﬁrisino&)4

(sinicosp)”  (-i*sinp+icosp)’

_ (cosatisina)*
 [i(cosp-ising) |
(COS(X+iSin(1)4
i® (cosp-isinB )’
_ cosdatisinda
- cos8p-isin&f
=(cosda +isin4a)(cos8S+isin8p)
=c0s(40+8p)+isin (4a-+8p)
If o.pare the roots of the equation x*+x+1=0, then prove that o'+p*+a'p"*=0
x> +x+1=0
Since o,f are the complex cube roots of unity take o=w,p=w?

ot praw e (wh) H(w) (wP)

=w® w(w? )2 Wit ig LW =0
w wi=1
=w+w?+1=0
If 1,w,w? are the cube roots of unity, then find the value of
(i) (a+2b)’ +(aw2+2bw)2 +(aw+2bw? )2 (ii) (1+w)’ +(1+w2)3

(i) (a+2b)’ +(aw2+2bw)2 +(aw+20ow? )2

(a+2b)” =a®+4ab+4b ......coooverrereenne (1)

(aw2+2bw)2 =a’w* +4abw?+4b’w?=a’w® w+4abw® +4b>w?
=a’w+4ab+4b°we.......cooeeveeen (2)

(aw+2bw? )2 =a’w?+4abw’+4b’w* 1VTIZV_+1WZ =0

=a’w’+4ab+4b*w ................ (3)
By adding (1), (2), & (3)
(a+2b)’ +(aw?+2bw)” +(aw+2bw?)’
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=a’+4ab+4b? +a’w+4ab+4b*w? +a*w? +4ab+4b*w
=a’ (1+w+w? ) +12ab+4b® (1+w+w’ )
=a’(0)+12ab+4b*(0)
=12ab

(ii) (1+w)3+(1+w?)3
= (W2 {w)?

= wb-w3 e Lew+w? =0
wi=1
=-1-1
=-2
Long Answer questions(7Marks)
Level-1:
1. If‘n’is an integer, then show that (1+i)" +(1-i)” :2”*1cosn—2Jt
Sol. 1+i= \/_(—+| ) Multiply and Divide with va?+b®=1+1=/2
NN
.. T
=2 cosZ+isin X
f( " s 4)
2n
1+)" =| V2 cosE+isinEj
()" =) V2| cos i’
n 2nw 2nm AN ..
= (\/E ) [COS T +isin Tj (C086+1sm9) =cosnO-+isinnO
=2" (cosn—nﬂsin Ej vevreerreneenennnns (1)
2 2
. 1 .1
1-i=y2| ——-i—
&)

:\/f(cos%-isin %)
(1-)" = {ﬁ(cos % -isin %ﬂzn
=(V2)" [ cos Z-isn 227

=2" (cosﬂ-isinﬂj vevereerererneneeens (2)
2 2

Adding (1) & (2)
(1+i)" +(2-)" =2" (cosM +isin E) +2 (cosﬂ-isin ﬂj
2 2 2 2
nm nm

n nze
=2 cos—+|5|n—+cos—-|5|n—
[ 2 2 2 2 }

:2”.2cosM
2

25



nm
=2""cos —
2

(1+i)2n +(1-i)2n :2“”003%7t

n+2

2. If ‘n’ is an integer then show that (1+i)" +(1-i)" =2 2 COST
. 1 .1
Sol. 1+|:\/§(—+|—)
NN

(COS +isin— j

oo { o]
() (m”ﬂm“ﬂ
oY [cosanHsinnT:) eeveereenn(1)
paCHES
o[ n]|
() s

n

=22 (cosﬂ-isinﬂJ VTR 7))
4 4
Adding (1) & (2)
(1+)" +(1-i)" =22 c0s ' +isin 2T 422 [ cos 2™ -isin 2T
4 4 4 4
a nmt .. nm nT .. nm
=22| c0S— +isin — +c0S — -isin —
4 4 4 4

=22 2cos &
4

n+2
nm
=2 2 COS—
4

n+2

S (1) +(24) =22 cosT

3. If o.p are the roots of the equation x°-2x+4=0, then show that a”+[3”=2”+lcosn—;
J J12 iz 2(1+3i
Sol.  x?-2x+4=0= x= 2% 4 162 > 12 2+22*/_ 2+22 a2 . ) —1+./3

Let a=1+/3i, le-f 3i
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Sol.

o +B”=(1+J§i)n +(1-J§i)n
fieed 42:2]
i 2 2 2 2
= :2(cosg+isingﬂn +{2(cosg-isin gﬂn

n Nt .. nm n nw . . nm
=2"| cos—+isin— |+2" | cos —-iSsih —
3 3 3 3

n nc .. nNm nmw .. N
=2"| cos — +isin — +c0s —-isin —
3 3
nm
=2".2cos—
3

nm
=2""cos —
3

nm
soa" BN =2""cos —

If cosa+cosp+cosy=0=sina+sinB+siny then show that

(i) cos3artcos3p+cos3y=3cos (a+B+y)

(ii) sin3a-+sin3p-+sin3y=3sin ((a-+B+y)

(iii) cos (a+B ) +cos (B+y) +cos (y+o)=0

Let a=cosatisino,b=cosp+isinf,c=cosy+isiny
a+b+c=coso-tisina+cosp+isinf+cosy+isiny

=(cosortcosBtcosy ) +i(sino+sinf+siny )

=0+i(0)

=0

- a+b+c=0= a’+b’+c’=3abc

= (Cosa+isina)3 +(cosPtisinf )3 +(cosy+isiny )3 =3(cosa-tisinat) (cosp-+isinp ) (cosy-+isiny)
= c0os3o-+cos3p+cos3y+i(sin3otsin3B+sin3y) =3cos(o+B+y)+3isin (o+B+y)

equating real and imaginary parts on both sides

(i) cos3atcos3p+cos3y=3cos(a+p+y)

(ii) sin3or+sin3p+sin3y=3sin (o+B+y)

(iii) a =cisa, b=cisP, ¢ = cisy

1 . 1 . 1 .

2 :CIS(-(I),B:CIS(-B) ,52015(-7)

a+b+c=cisa+cisptcisy=0

11,1 =cis (-a)+cis(-p)+cis(-y)
a b c
=cosa-isina+cosp-isinf+cosy-isiny
=cosor+cosp+cosy-i (sina-+sinB+siny)
=0-i(0)=0
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Sol.

Consider ab+bC+Ca=abc(l+1+1j
c ab

=abc(0)=0
ab+bc+ca=0
= cisa.cosp+cisPeisy+cisa.cisy=0
= cis(atB)+eis (B+y) +eis(y+a)=0
=> c0s(o-+B) +isin (o) +cos (B+y) +isin (B+y) +cos (y+a) +isin (y+a) =0=0+i(0)
= cos(a+p)+cos(B+y)+cos(y+a)+ [sin (a+p)+sin(B+y)+sin (y+a):| =0+i(0)
Comparing the real part
cos(o+p)+cos(B+y)+cos (y+o)=0
If coso+cosprcosy=0=sino+sinB+siny , then prove
cos’a+cos’B+cos’y= g =sin’o+sin’B+sin’y
Let x = x=coso+isina, y=cosP+isinf}, z=cosy-+isiny
X+y+z=coso+isinoa+cosp+isinf+cosy+isiny
=cosa-+cosP+cosyH (sinotsinf+siny)
=0+i(0)
=0
If x+y+z=0 = X*+y*+2%=-2(xy+yz+zX)
X2 +y®+2°=-2xyz (i N lj
Xy z
=-2xyz (cosa-isino-+cosp-isinB+cosy-isiny)
=-2Xyz (COSa+cosB+cosy—i (sin(x+sinB+siny))
=-2xyz[ 0-i(0)]
=-2xyz(0)
=0
SoX2+y?+72=0
= (COSa+isin(x)2 +(cosp+isinp )2 + (cosy+isiny)2 =0
= C0S20:+isin2o0+cos2B+isin2f+cos2y-+isin2y=0
= (cos2a-+cos2B+cos2y ) +i(sin2o+sin2B+sin2y)=0+i(0)
Comparing real & imaginary
C0S20+cos2p+cos2y=0
= 2c0s°a-14+2cos’B-1+2cos*y-1=0
= 2c0s°0+2cos*B+2c0s’y-3=0
=2 (C032a+cos2B+coszy) =3
= C0s’a+cos’B+cos’y = >

1-Sin2a+l-sin2[3+l-sin2y=g
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Sol.

Sol.

3- (Sin2a+sin2[3+sinzy) =

N W

. 3 3
sina+sin?f+sin?y=3--==
B ¥=3-5=3
If n is an integer then show that (1+cos0+isin0)" +(1+cos6-isind)" =2""cos" (%j cos(n—zej
(1+cose+isin9)n +(1+cose-isin6)n =(2cosz 9+izsin9cos gj +(200$2 9-i23in 9cos gj
2 2 2 2 2 2
_ o 0 .. 0\ o 0.. 0\
=| 2c0S—| cos—+isin— || +| 2cos—| cos—-isin —
2 2 2 2 2 2
_ o) o .. 0Y 0\ .. 0)
=| 2cos— | | cos—+isin— | +| 2cos— | | cos—-isin —
2 2 2 2 2 2
hno a0 nb .. nb nemen O no no
=2"cos" —| cos— +isin— |+2"cos €C0S —-isin —
2 2 2 2 2 2
o[ _no nd nd .. nd
=2"cos" —| cos — +isin — +c0s — -isin —
A 2 2 2
=2"cos" 9.200311—9
2 2
=2"'cos" (gj .cos(@j
2 2
.. n .. n n+1 n 6 n@
. (1+cosO+isinB) +(1+cosb-isin®) =2""cos > cos?
If n’ is a positive integer then show that

(P+iQ)% +(P-iQ)% :2(P2+Q2)21“ cos( - tan™ 9)

Let P+iQ=4/P?+Q? [ Q J

JP?+Q? \/P2+Q
P+iQ=r (cost-+isind)

cosGZL sinf=

Q
/Pz +Q? ’ /P2 +Q2
r=yP?+Q? ,tan6=%

11 1
(P+iQ)n =r" (cosO+isind)n .+ (cos@+isin®)" =cosnO-+isinn®

1( 0 .. ej
=r"| coS—+Isin—
n n

P-iQ=r(cosb-isin6)
1 1

(P-iQ)% =r" (cosf-isinf )n
_ 1( 0 .. e)
=r" | cos—-isin—

n n
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Sol.

Sol.

n n n
1 0 .. 0 0.. 0
=r" | coS— +ISIn —+C0S—-ISIN —
n n n n
1 9
=rn.2cos"

:2(\/P2+Q2 )rl‘ cos( tan 19)

:2(P2+Q2 )Zln cos (1 Arc tan Qj
n P
1 1 = 1 Q
. (P+iQ)n +(P-iQ)n :2(P2+Q2)2n cos(— Arc tan Ej
n
. . w3
1+sin —+icos —
Show that one value of 8 8| =1
1+sin£-icosE
8 8

. T . T T
had 2 1+4cos| =-= [+isin| =-=
1+sm8+|0038_ (2 8) (2 8)

14sin Z-icosT  1+cos| E-T |-isin| ®-T
8 8 2 8 2 8

3t .. 3n 2 3m 3n 3n
1+cos— +isin—  2c0s +i2sin —cos—
N 8 8 _ 16 16 16
3n .. 3n , 37 3n 3n
1+cos——-isin=——  2c0s® =—-i.2sin =-.c0s —
8 6 16 16
3n 3 3
ZCos— cos—+|sm—
_ 16 16 16
3n 31 31
2C0S——| €OS — -isin —
16 16 16
8
.M. w3 3 .. 3n |3
1+sin = +icos = COS— +isin —
8 - 16 16
. T . T 3t .. 3=n
1+sin —-1cos — COS—-ISINn —
8 8 16 16
8 3

c0s 2.3 4igin 8. 3% cos ~ +isin & .
316 316_ 2 ~ 2 OH(Y_i_,
8 3n 8 3m T .. T O-i(l) -i
COS —. -isin—.=— COS —-ISIn —
316 3'16 2

Find all the roots of the equation x''-x"+x*-1=0
x"-x"+x*-1=0

x’ (x“-l) +1(x4-1) =0
(x7+1)(x4-1) =0

x'+1=0 = x' =-1=cosn-+isinn

— x=(-1)7 =(cosm+isin)7

- cist=-1

")

1 O AT G
(P+iQ)n +(P-iQ)n =rn (cos—+isin—) +r" (cos—-isin—
n

o r=y/P2+Q7, tan6=%

-+ 1+c0sH=2cos> g

sinf=2sin 9 cos 9
2 2
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10.

Sol.

:>x:cos(2k7;+n) +isin(2k7;+nj where k=0,1,2,3,4,5,6

If k=0, X=C0S = +isin = =cis =
7 7 7

If k=1, x:c0537n +isin 377: :cis3—n

If k=2, x:c055—n+isin S—E:ciss—n
7 7 7

If k=3, x= cos77n +isin 77n:ci5n=-1

If k=4, X:CO3977; +isin 977[ :cisg—7t

If k=5, x=cos 11n +isin I;E =Cis ! ;n

If k=6, x=cos 137 +isin 137 =CIS 137
7 7 7

1 1
x*-1=0 = x*=1=> x=(1)* =(cos0°+isin0° )
2kn+0° 0
= xxos%ﬂsin ( ZKTO ] where k=0,1,2,3

If k=0, x=c0s0°+isin0°=1+1°(0)=1

If k=1, x:cosg+ising=o+i(1):i
If k=2, x=cosm+isinm=-1+i(0)=-1
If k=3, x:coss?nﬂsin 3?7[ =0+i(-1)=-i

On

] .. . T . 3T .5t . 11 .
..solution set=<1,-1,i,-i,cis—,cis—,cis—,CiS—,CiS——,CiS—
7 7 7 7 7

g

Solve x°-x°+x%-1=0

x>-x>+x*-1=0

=x° (x4-1)+1(x4-l)20

= (x4-1)(x5+1)20

x*-1=0 = x*=1=> x= (1)% =(cos0° +isin0’ )411

(2kn+00) o (ZkTH—OO
X=C0S———— = +ISIn

jwhere k=0,1,2,3
If k=0, X=c0s0°+isin0°+1+i(0)=1
If k=1, x:cosg+isin§:0+i(1):i

If k=2, x=cosz+isinz=-1+i(0)=-1

If k=3, x:cos%r +isin %T =0+i(-1)=-i
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1
X°+1=0 = x°=-1=>x=(-1)5

1
= X=(cosn+isinm )5 =cos ( 2k7:_n J +isin ( 2k7:-nj where k=0,1,2,3,4

T .. T . T
If k=0, x:cosg+|sm—:C|s—

If k=1, x:c033—n +isin 3—7[ :cis%7t

If k=2, x:cos%n +isin %ﬂ =cosm+isinmt=-1

If k=3, x:cos%n +isin n :cis%7t

If k=4, x:cos%n +isin %ﬁ :cis9—7t

..solution set= {1,-1,i,-i,cis£,cis3—n,cis7—n,ci39—n}

2n _
11. If ‘n’is an integer and z=cis0 then show that z -1 =itann@

ZZn +1
z%"-1 _ (cosb+ising)™ -1 _ cos2n0+isin2n-1

Sol. 2n - 2n - . .
z"+1 (cosO+isind)” +1 €0s2nO+isin2n6+1

_-(1-cos2n)+isin2n6
1+c0s2n6-+isin2n6

N .+ 1-c0520=2sin’0
-(ZSln n9)+1(2s1nnecosn9) ,
= T 1+c0s26=2cos0

2c0s*nB+i(2sinnbcosnd) _ .
sin20=2sinfcosO

_ 2i%in’n0-+i(2sinnOcosnd)
2c0s’n0+i(2sinnfcosnd)

_ 2isinnB[cosnO+isinn6 |
2cosn6[cosn+isinné |

i sinn®
cosno

=itannd

12.  If (1+x)"=agt+aix+ax>+......+ax" then show that (i) ap-a+as-ac+
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Sol.

13.

Sol.

(ii) @a1-as+as.ccccerennenne = ZZSiHTﬂ-

(L+x) n=a,+a,x+a,X" +.....a,X
Let x=i
= (1+i)" =a,+a, (i) +a, (i*)+a, (i°) +a, (i) +.....a, (i")

= a,+a,i+a,i’ +a i’ +a,i’ +a i +....a,i"= (1+i)"
= a,+a,i+a, (-1)+a, (-i)+a, (1) +a; (1) +...... {\/f(% +i %ﬂ

. . . n T .. T
= a,+a,i-a,-a,i+a, tag-......... :(\/5) (coszﬂsmzj

Equating real and imaginary parts

S nm
-8, +a, . =22C0S—

If m,n are integers and x=cosa+isina, y=cosp+isinp then prove that

men+

1 —=2isin (mo-+np)

=cos(mo+nf)& x™y" -W

x"y"
x"=(cosa-+isina)" =cosmotisinma.
y"=(cosB+isinB)" =cosnB+isinnf
. x"y"=(cosmartisinma ) (cosmP+isinmp)

=cos(martnp) +isin (motnp) .............(1) .- cish,cisg=cis (6+¢)

=cos(mor+nf)-isin (motnB) .............. (2)

m, ,n

By adding (1) & (2)

X"y + =cos(mor+np)+isin (mo-+np) +cos (mo+nf ) -isin (mo+np )

=2cos(mor+nf)

By subtracting (1) & (2)

x"y"- Xm—lyn =cos(ma-+np)+isin (ma-+np)-cos (mot+np) +isin (mo-+np)
=2isin (mo-+nf)

STy +

=2cos(ma-+np)

my ,n

me"-%ZZiSin(maﬂlB)
X"y
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14.

Sol.

If 1,w,w? are the cube roots of unity prove that
(i) (1-W2 +W’ )6 + (1-W2 +w)6 =128= (1—W+W2 )7 + (1—W2 +W)7
(ii) (a+b)(aw+bw?)(aw’ +bw)=a’+b’
(iii) x*+4x+7=0 when x=w-w?*-2
(i) (1-W+W2)6 + (1-W2 +W)6 = (-w—w)6 + (-WZ-WZ)
=(-2w)’ + (-2w? )6
=2°(we+w*)
(o
=2°(1+1)=2°.2
=64x2=128
(1-W+W2 )7 + (1+W—W2 )7 = (-w—w)7 + (-w‘°'-w2 )7 =(-2W)7 +(-2W2 )7
:(-2)7 (W7 +W14) =(-2)' (w+w2)
=-128(-1)=128
(ii) (a+b)(aw+bw?)(aw®+bw)=(a+b)(a’w*+abw’ +abw’ +b*w*)
= (a+b)(a’ (1) +abw+abw’ +b? )= (a+b) (2’ +ab (w+w’ ) +b*
=(a+b)(a’+ab(-1)+b?)
=(a+b)(a’-ab+b?) =a’+b’

6

(i) x=w-w?-2 = x+2=w-w*
= (x+2)2 =(w—w2 )2 = X*+4x+4=w*+w*-2w°
= X +4x+4=w? +W-2
=-1-2=-3
= x> +4x+4=-3
= X*+4x+7=0
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CHAPTER -3
QUADRATIC EXPRESSIONS
WEIGHTAGE : ( 2 + 4 MARKS)

VERY SHORT QUESTIONS (2 MARKS)

1. Find the quadratic equation whose roots are 7+ 2+/5 and 7 - 24/5.
Solu: Let @« =7+ 25 and B=7-2V5.

Then a+ =7+ 2V5 + 7—2V5 =14
af =(7+ 2v5)(7— 2V5) =49 - 20 =29

If «, B are roots then x* - (& + B)x + af =0 is the quadratic equation.

The required quadratic equationis x>-14x +29=0.
2. Find the quadratic equation whose roots are -3 + 5i.
Solu: Let « =—3+ 5i and f=-3-5i
Then a+ f =(—3+ 5i) + (-3-5i) =-6
af = (—3+ 5i)(-3-5i)=9 + 25 =34

If a,B areroots then x? - (a + B)x + af8 =0 is the quadratic equation.

The required quadratic equationis x>+ 6x +34=0.

3. Find the quadratic equation whose roots are ﬁ, % (p+xq).

- -(p+
Solu:let @ = 2 9qnd g =-2%
P+q P—q
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aff =

@-9)  —@+e) _ @-0?-@+0)? _ —4pq
p+q p—q p*-q* p?-q?

Then a+ [ =

pP—q -(p+q)
=-1
g ) ()

If «,B areroots then x? - (a + B)x + af8 =0 is the quadratic equation.

4,

Solu

5.

The required quadratic equationis x? - ( p;izz)) x-1=0.

(P - ) x* +4pax - (p*-¢g*) =0
If a,p areroots of the equation ax? + bx + ¢ = 0 then find the values of

T 22X i a2 2
3 ii) a2+BZ ii)a” + B

:If a, B are roots of the equation ax? + bx + ¢ = 0 then

W 1
I);+

b
a+p =— anda[3=§

-b
1 1 o+ - -b
|)—+— = —B = % = —
a B of - c
b2 2
||)i+i _a’t+p? (a+B)?-2aB _ a_z_;c_bz—Zac
2 2 - 42R2 2 32 - 2 T 2
a B o? B o? B = c

2 2 2 b?
) a* + B* = (a + B) —20(6-;—; =
For what values of m the equation (m+1)x? +2(m+3)x+ m+8=0 has

equal roots.

Solu:

Roots are equal = A =0 —b?—4ac =0.

Herea= m+1 , b= 2m+6, c= m+8

= (2m+6)?-4 (M+1)(m+8) =0 = 4m?+24m+36 - 4(m? +9IMm +8)=0

— Am? +24m +36 - 4m? -36m- 32=0 = -12m+4=0 =>m=§

If the equation x? - 15 - m(2x-8) = 0 has equal roots find value of m.

Solu:

Roots are equal = A =0 —b?—4ac =0.
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Given equation can be rewritten as x?> - 2mx +8m-15=0
Herea=1 , b= -2m, c¢= 8m-15
= (-2m)?-4(1)(8m-15)=0 = 4m?-32m+60=0
=m?-8m +15=0 = m? -5m -3m +15 =0
=(Mm-5)(m-3) =0 => m=5,m=3
7. At what value of x the expression 2x -7 - 5x2 has maximum and also find the
maximum value .
Solu: Given expression 2x - 7 - 5x?
Here a=-5,b=2, c= -7

. . . -b -2 1
Since a < 0,The expression has absolute maximum at x = 2a = 25 =3

. 4ac-b?  4(-5)(-7) - (2)? -34
Maximum value = —— 22N - @) .

4a 4(-5) 5
8. Find the maximum or minimum of the expression x?>-x + 7

Solu: Given expression x? - x + 7
Here a=1,b=-1,c=7

- : i -b _ —(-1) _ 1
Since a> 0,The expression has absolute minimumat x= — = 1) _1
2a  2(1) 2

4ac-b® _4()(7) - (-1 _ 27

Minimum value = .
4a 4(1) 4

9. Find the changes in the sign of expression x2 - 5x +6 .
Solu: Case-1) x2-5x+6>0 = x%-3x-2x +6 >0

= X(x-3)-2(x-3)>0 = (x-2)(x-3) >0

(x-a)(x-B)>0= x<a or x>B

Xx<2 or x>3
Case-li) xX>-5x+6<0 = x?>-3x-2x +6< 0

= X(x-3)-2(x-3)<0 = (x-2)(x-3) <0

(x-a)(x-B),0= a< x<f

2< x <3
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Hence forx <2 or x >3 the expression is positive and for

2< x < 3 the expression is negative.

10. For what values of x the expression 15 + 4x - 3x%is negative.
Solu: 15+4x -3x><0 = - (3x?-4x-15)< 0
= 3x2-4x-15>0 =3x?-9x +5x- 15 >0

= 3x(x-3)+5(x-3)> 0 = (3x+5)(x-3) >0

(x-a)(x-B)>0= x<a or x>

x<_?5 or x> 3
11. Find a quadratic equation ,the sum of whose roots is 1 and sum of
squares of the roots is 13.
Solu: Let a, Bbe the roots of the equation .
Given a+ B =1 anda?+ % =13
a? +B% = (a +B)? —2af = (1)? -2(af) = 13
208 =-12 = aff =-6

If «, are roots then x* - (& + B)x + af =0 is the quadratic equation.

The required equationis x>- (1)x+(-6)= 0 = x*-x-6=0
12. Ifx2-6x+5=0and x?- 12x + p = 0 have a common root then find p.
Solu: Given equationis x*-6x+5 =0 = x?>-5x-x +6 = 0
= X(x-5)-1(x-5) = 0 = (x-5)(x-1) =0
= x=1 orx=5.
If x=11isa commonrootthenx?-12x+p=0 = 1-12+p=0 =p=11
If x =5 is a common root then x>-12x+p=0 = 25-60+p=0 =p=35.
13. Ifx*+ bx + c=0and x? + cx + b = 0 have a common root then show that
b+c+1=0
Solu : Let a be common root of both the equations. Then

a*+ba+c=0 --- (1) anda*+ca+b=0 ------ (2)
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Solving these two equations
(1) -(2) = a>+ba+c- a?-ca-b =0
=ba - ca +c-b =0
= a(b-c)-(b-c) =0
> o = g =1
Substitute a=1inegn ---(1)
= 1+b=c=0
14 Prove that roots of (x-a) ( x- b) = h? are always real.
Solu :Given equation is (x-a) (x-b) = h?
=x?-(a+b) x +ab =h?
=x?-(a+b)x =h? -ab
Herea=1 b=-(a+b) c=ab-h?
Discriminant A =b?-4ac = (a+b)? -4(1) (ab-h?) = (a+b)? -4ab+ 4h?
=(a-b)2+4h?>0
Roots are always real.
Model questions :
1. Find the value of m for which the following equations have equal roots.
NX2+(mM+3)x+(m+6)=0 ii) (3m+1)x>+2(m+1)x+m=0
lii) (2m+1) x2+ 2( m+3) x + (m+5) =0
2. Find the maximum or minimum of the following expressions
1)3x2+4x+1=0 i) 4x-x2-10=0 iii) x>+5x+6=0
3. Determine the sign of expressions
1) X2-5x +14 ii)3x2+4x +4.
4. Find a quadratic equation ,the sum of whose roots is 7 and

sum of squares of the roots is 25.

SHORT ANSWER QUESTIONS (4 MARKS)

1

1. Prove that 1 + — 1 does not lie between 1 and 4 if
3x+1 x+1 (Bx+1)(x+1)
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x is real.

Solu: Lety = 1 4+ L _ 1 _x+1+3x+1-1
ol LetY = 331 T x1 Gx+D(x+1)  GBx+1)(x+1)

_ 4x +1
T (3x+1) (x+1)

= y(3x+1) (x+1) =4x+1
=vy(3x*+3x+x+1) =4x+1
= 3x°y+4xy+y=4x+1
= 3x°y+4xy+y-4x-1 =0
= 3x°y+(4y-4)x +(y-1) =0

Itis in the form of ax?+ bx+c=0 wherea=3y, b=4y-4 ,c=y-1

Since xisreal = A>0 = b?-4ac >0.
=(4y-4)2-4(3y) (y-1) >0.
= 16y2-32y+ 16 -12y2+ 12y > 0.
=4y?-20y+16 =>0.= 4(y*-5y+4)=>0.
= Y2-5y+4 >0.= y2-4y-y+4>0.
=Y(y-4)-1(y-4) =0.= (y-4)(y-1) =0.

Y does not lie between 1and 4.

(x-a)(x-B)=0= x< a or x=f3

Hence the given expression does not lie between 1and 4.

. . -1
2. If x is real prove that lies between I and 1

x%2-5x+9

x
x%2-5x+9

Solu:Y=
= y(x?>—=5x+9) =x = yx% -5xy + 9y = X
= yx? -5xy+9y- x=0
= yx?+(-5y-1)x+9y=0

Itis in the form of ax>+ bx+c=0 wherea=y, b= -5y-1 ,c= 9y
Since xisreal = A>0 = b?-4ac =>0.

—=(-5y-1)2-4(y)(9y ) =0. = 25y2+10 y+1 - 36y2> 0.



= -11y?+10y+1 >0.= -(11y?2-10y- 1)>0.
= 11Y2-10y -1 <0.= 11y?-11y+y-1<0.
= 11Y(y-1)+2(y-1) <0.= (11y+1)(y-1) <0O.

Y lies between ;—11 and 1

(x-a)(x-B)<0= ax<p

. . -1
Hence the given expression lies between T and 1

. 2 434x—-71 .
3. Show that none of the values of the function % over R lies

between 5 and 9

x2 4+34x - 71

2 ) = 2 3
Ty = y(x*+2x-7) =x*+34x-71

Solu: Lety =

=y x2+2xy-7y = x>+34x-71

=y x2+2xy-7y-x?-34x+71=0

= (y-1) x> + (2y-34)x+71-7y =0

It is in the form of ax?+bx+c=0 wherea=y-1, b=2y-34 ,c=-7y

+71

Sincexisreal = A>0 = b?-4ac =>0.

=(2y- 34)2-4(71-7y)(y-1) =>o0.

= 4y?- 136y + 1156 -4( 71y- 7y2 -71+7y) =>0.

= 4y2- 136y + 1156 - 312y + 28y? + 284 > 0.

= 32y2-448y + 1440 =>0.= 32(y?- 14y+45) > 0.

= Y?-14y+45 >=>0.= y2-9y - 5y +45>0.

=Y(y-9)-5(y-9) =0.= (y-5)(y-9) =0.
Y does not lie between 5 and 9.
(x-a)(x-B)=0= x< a or x>

Hence the given expression does not lie between 5 and 9.

4
x2-3x+42

4. If the expression takes all real values for x € R then
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find the bounds of p

Solu: LetY=—""
x“—3x+2
= y(x?2—=3x+2) =x-p = yx? -3xy+2y= x-p

= yx? -3xy+2y- x +p=0
= yx? - (3y+1)x+2y+p =0
Itisin the form of ax>+ bx+c=0 wherea=y, b=-3y-1 ,c=2y+p
Sincexisreal = A>0 = b?-4ac >0.
=(-5y-1)2-4(y)(2y +p) =0. = 9y>+6 y+1 -8y? -4py =>0.
= Vy’+6y+1-4py >20.= y>+(6-4p)y +1 >0.

V x €R,sign of the expression is > 0, coeffecient of x?is > 0 = A< 0

Since sign of the expression is > 0, coeffecient of y?is > 0 = A<O

=b?-4ac <0. herea=1,b=6-4p, c=1

= (6-4p)2 -4(1)(1)<0 = 16p?-48p+ 36 -4<0

= 16p?-48p+32<0 = 16(p?-3p+2) <O.

= p’-2p-p+2 <O. = (p-1)(p-2) <O.
=1<p< 2

(x-a)(x-B)<0= ax<p

Hencepe (1,2)

x2% +14x+9

5. Find the maximum and minimum value of >
x“+2x+ 3

x2% + 14x 49

2 — y2
o3 = y(x*+2x+3) =x*+ 14x+9

Solu: Lety =
=y x2+2xy+3y = x>+ 14x +9
=y x2+2xy+3y-x2-14x- 9=0
= (y-1) x? +(2y-14)x+(3y-9)=0
Itis in the form of ax?+bx+c=0 wherea=y-1, b=2y-14 ,c=3y -9

Sincexisreal = A>0 = b?-4ac >0.
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=(2y- 14)%2-4(3y-9)(y-1) =0.

= 4y?-56y+196 -4(3y?> -3y+9-9y ) =>0.
= 4y2-56y + 196 - 12y? + 36y +12y - 36 > 0.
= -8y?-8y+160 =>0.= -8(y%2 +y -20) =0.
= Y?+y -20 <0.= y2+ 5y - 4y -20 < 0.
= Y(y+5)-4(y+5) <0.= (y+5)(y-4)<0.
Y does not lie between -5 and 4
(x-a)(x-B)<0=a< x<B

Maximum value is 4 and minimum value is -5
6. If the equations x>+ ax + b =0 and x> + cx + d = 0 have a common root and the
first
equation has equal roots then show that 2( b+d) =ac
Solu: Given equations x*+ax+b=0 ------ (1) x2+cx+d=0---—-—- (2)
Leta be common root of (1) and (2)
o’+aat+tb=0 ------- (3) o?+ca+d=0 --—----mm- (4)
Since Eqn (1) has equal roots let them be a, a
Sumoftherootsa+a=-a = 20=-a = a=-a/2
Product of roots aa=b = a? =b

Substitute « and a?in (4) = b+c(-a/2)+d=0

2b —ac +2d
2

=2( b+d) = ac.

=0 = 2b-ac+2d =0

7. If c # ab and the roots of ( c2 -ab)x?- 2( a% - bc) x + (b? - ac ) = 0 are equal then
show
that a3+ b3+ c3=3abcora=0.
Solu : Given equationis (c?-ab)x?>-2(a?-bc)x+(b?-ac)=0
Itis in the form of ax?+ bx+c=0 wherea=c?-ab, b= -2(a?-bc), c=b?-ac
Given that roots are equal = A =0 = b?-4ac =0.
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= [-2(a%-bc)]? -4 (c?-ab)(b%?-ac) =0

= 4( a* + b? ¢ -2a%bc) -4( c?b? -ac® -ab3 + a’bc) =0
=4[ a* + b? c>2a’bc - c’b>+ac® + ab3 - a’bc] =0
= 4a(a®-3abc+c3+b3)=0

=a=0 or a3+b3+c3=3abc

X x—3 5
8. Solve \/— + |— = —
x-3

Solu: Let /x /

1
Given t+ — =—:> = —
t 2 t 2

=2t2+2 =5t = 2t2-5t+2=0 = 2t2-4t-t +2=0
=2t(t-2) -(t-2) =0 = (2t-1)(t-2) =0
=t=1/2 , t =

t=1/2 = > -2
\/ x—3 4

= 4x=x-3 —=3x=-3 =—=x=-1

t=2 = i =2 ﬁi =4
\Ix—3 x—3

= Xx=4x-12 = 3x=12 =x=4

9.Leta,b,c€ERand a# O such that the equation ax? + bx + c=0 has real roots
a,B and a < then
)For a < x <B , ax’+bx+c and ‘@’ have opposite signs.

ii) Forx<a andx >3, ax?+bx+c and ‘a’ have same signs.
Solu: Let «,f aretherootsof ax?+bx+c=0 then a+f =—

and af = —

ax2+bx+c=a(x2+§ x+§) = a( xz-(-g)x+§) =a(x*-(a+B)x+af)

= ax’+bx+c =a(x-a) (x- B) :@ = (x-a)(x- B) - (1)
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)Given a < x <f=a< x,x <B=>x>, x <f

=(x-a) >0,(x- B) <0 = (x-a)(x-B) <0

Z4b
From egn (1) $< 0 , ax’+bx+c and ‘a’ have opposite signs.

li) Case-(a) x<oandwe have a < f3
=X <B=(x-a) <0 ,(x- B) <0
= (x-a)(x- B) >0
Case (b) x >, B>aType equation here.
= x>0, B>a=x>
= x>0, X > =(xx-a) >0 ,x-B) >0
= (x-a)(x-B) >0

ax%? +bx+c

From eqn (1) —Q 0 , ax’+bx+c and ‘@’ have same signs.

10. Leta,b,c €ERand a # O0then the roots of ax?+bx+c=0 are
nonreal complex numbers if and only if ax> + bx + ¢ and ‘a’ have
same signs.

Solu : Given quadratic equationis ax?+bx+c+0

Suppose that the equation has nonreal complex roots then b?-4ac<0

b b bZ bZ
Now ax?+bx+c=a(x2+= x+<) = a( X2 +2(=)x + — - —+5)
a a 2a 4q? 4a? a
b b2
—ax? +bx+c= a[(x+—)% - —+-]
2a 4a? a
b 4ac — b?
= +—)2 +
allx Za) 4a? ]

ax? +bx+c

4ac — b? .
—1] >0 ( since b?-4ac<0 )

b
= +—)2+
[(X Za) 4a

a

ax? +bx+c

- >0 ~ax’+bx+c and ‘a’ have same signs.

Conversely suppose that ax>+ bx + ¢ and ‘a’ have

] ] ax? +bx+c
same signs (i.e) —> 0,Vx €ER
ax? +bx+c b 4ac — b?
— = [(x+ )%+ ] >0 Vx €R.
a 2a 4a?
4ac — b?

>0 = 4ac — b%*>0

. b
On taking x = -— then >
2a 4a
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= b?-4ac<0

Hence ax?>+ bx+ c= 0 has nonreal complex roots.

Model Problems :

x24+x+1

1. Find the range of the expression ———— forx € R
xc—=x+1

2x% —6x+5

2. Determine the range of the expression ———— forx€ R
X< =3x+2

. . +2
3. Determine the range of the expression zx— forx € R
2x2+3x+6

4. Determine the range of the expression (etl) (x+2) forx € R

5.So|ve2(x+§ )? -7(x+i ) +5 =0 whenx# 0.

3k 3k ok 3k ok ok %k 3k ok ok ok %k k
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CHAPTER -4
THEORY OF EQUATIONS

WEIGHTAGE : (2 +7 =9 MARKS.)
VERY SHORT ANSWER QUESTIONS (2 MARKS)

1. Find the polynomial equation whose roots are 2++v3 ,1 + 2i.

Solu: Given roots are 2+v/3 , 1 + 2i.

If a,B ,y,6, areroots then (x- a) (x- B) (x-y ) (x-6 ) =0is the equation

R
equired equation is

[x = (2+ \/3)] [ x- ( 2+ V3)] { - (1+2i)] [x-(1- 2i)] = 0

[(x-2) - /3] [(x-2) + /3] [(x-1) +2i[ (x-1) - 2i] =0

[(x-2)2=(V3) 2 1[(x-1)? -(2i)?]1=0 ( since (a+b) (a-b) =a?—b?)
(x2=4x+1) (x*-2x+5)=0 (since i2=-1)

X -6x3+14x%-22x +5=0

2. Form the monic polynomial equation of degree 3 whose roots are 2, 3, 6.

Solu: The polynomial equation whose rootsare2,3,6 s

=(x-2) (x-3) (x-6)=0
If a,B ,y arerootsthen (x- a) (x-B) (x-y )=0

=(x*-5x+6) (x-6)= 0 is the equation

=X3-11x2+36x -36=0

3 If a,B,y are roots of 4x3 - 6x2+7x + 3 =0 then find the value ofaff + By + ya
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Solu : Given equation is 4x3 — 6x?

+7x+3=0 If a,fB ,y areroots then the value of
aB + By + va =S,= P,

6 7 3
=X --x2+ - x+ =-=0
4 4 4

= af + fy+ ya =S = P2=Z

4 If1,1, aareroots of x3-6x%+9x—4=0 then find a.

Solu: Given 1,1, aarerootsof x3-6x>+9x—4=0

Then Si= sum of the roots = - P; = -(&) =-(-6)=6

Qo
= 1+1+a =6.
= a =4
5.f-1, 2, a are the roots of the equation 2x3 + x> — 7x — 6 = 0 then find «a.

Solu: Given-1,2, aarerootsof 2x>*+x>—7x—6=0

Then S1=sum of the roots =- P, = -(aL) - _1
Ao 2

N W

1
= -1+2+a=—5:>a =—

6.1f1,-2, 3 are roots of the equation x3— 2x? + ax + 6 = 0 then find a
Solu: If a,f ,y arerootsthenS, =aff + fy+ ya =P,
So,=a=(1)(-2)+(-2)(3)+(3) (1) =-2-6+3 =-5
Hence a=-5.

7. If the product of roots of 4x3 + 16 x 2—9x —a = 0 is 9 then find a.
Solu: Given 4x3+16x2-9x—a=0,

. If a,B ,y areroots thenS;= product of roots
Then S;=product of the roots =-P3; = (aai)
0

Ss3=afy =9 = -(-%)=9 = a = 36.

8.If a,B ,1 areroots of x3-2x2—5x+6 =0thenfinda,f .
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Solu: Given a,f ,1 areroots of x3-2x>—5x +6 =0

Now S1=2

S1=sum of the roots = - P; = -(aL)

Ao

=a+f +1 =2

= a+f =1 eqn(1) S3 = product of the roots =

Now S;=-6 -P3= (&)

Ao

= a.f0.1 =-6
= (a@—pB)>=(a+ B -4 a.p
= (a—pF)2=1- 4(-6) =25
= (a—p) =5 — eqn?2
Solving egns (1) and (2)
a+p =1
a—pf =5 Weget a =3 and f =-2.
9.If a,B ,y areroots of x3—2x%?+ 3x-4=0 then find the value of
) Xa?p? (i) Xa*p +Xap®
Solu: Givena,B ,y areroots of x3—2x?>+ 3x-4=0
S=a+p +y =2
So =af+ By + ya =3
S3=afy = 4.
i) a2 B2 = a?B? +52y%+y2a?
= (af+ By+vyva ) -2(afy )(a+B +v )

= 32- 2(4)(2) =9 -16 =-7

II)ZCZZ,B +Zaﬁ2 = SISZ - 353
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=2(3)-3(4)= 6-12 =-6

10. If a,pB ,y areroots of x3—10x2+ 6x -8 =0 then find the value of a?+ 2
2

+y-.
Solu: Given a,f ,y areroots of x3—10x*>+ 6x-8=0
S=a+pf +y =10
S, =aff+ Py + ya =6
S3=afy = 8.
a’+p%+y* = (@+p +y VP-2(af + By + ya)
=(10)* - 2(6)
= 100-12 =88.

11. Find the transformed equation whose roots are the negatives of the roots of

x*+5x3+11x+3=0.

Solu: Let f(x) = x*+5x*+ 11x+3=0. —@y @y oo — ayare roots of the

Required equation is f(-x) = 0 equation f(-x)=0

= (-x)* +5(-x)*+11(-x) +3=0
x*-5x3 -11x+3=0.

12. Find the transformed equation whose roots are the reciprocals of the roots of

X*-3x3+7x2+5x -2=0. ) T "

— +—+4+— ...e....+ — areroots
Solu: Letf(x)= x*-3x3+7x>+45x -2=0. | %1 %2 @3 an

of f(1/x) =0

Required equation is f(i) =0

f(1/x)=(1/x)*-3(1/x)>*+7(1/x)>+5(1/x)-2=0

1-3x+ 7x2+5x3-2x* 0

x4

= 2x*+5x3+7x2=3x+1 =0
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=2 x%-5x3 -7x2 +3x-1 =0.

13. Find the algebraic equation whose roots are 2 times the roots of

5 4 3 2 -
—2x*+3x3-2x2+4x +3 = 0.
X =24 -2+ A +3=0 2a; 2y .....2 apare roots of the

Solu: Let f(x) =x>—2x*+3x3-2x> +4x+ 3 =0. equation f(x/2)=0

Required equation is f(x/2) =0
= (x/2)>-2(x/2)* +3(x/2)3-2(x/2)?> +4(x/2) + 3 =0
5 4 3 2
== -2(%)+3% 2% +2x +3=0
32 16 8 4
X°-4x*+12x3 -16x*> +64x+96 =0

14. Find the polynomial equation whose roots are squares of the roots of

X +3x2-7x+6=0
Solu: Letf(x) = x3+3x2- 7x + 6 =0 aZa5_______ a? are roots of
Required equation is f(vx ) =0 f(vx)=0

=(Vx )3 +3(x)2-7(Vx)+6=0
= xVx+3x -7Vx +6=0

= Vx(x —7) =-(3x+6)

Squaring both sides

=  x(x*—14x +49) =9x? + 36x + 36

= X3-14x%+49x = 9x%+ 36x + 36

X3-23x%? +13x-36=0

LONG ANSWER QUESTIONS (7MARKS)

2. Solve the equation x*—10x3+ 26 x2-10x + 1=0.
Solu : Given equationis x*—10x3+26x2-10x+1=0 - (1)
which is an even degree reciprocal equation of class -l

Dividing the equation (1) by x?
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0 1

2_ S 1 2, 1y_ 1 _
x?-10x + 26 — + = 0 =>(x+x2) 10(x+x)+26 0 —(2)

let x+-=a =>x2+i2=(x+1)2-2 =>x2+iz=a2-2
X X X X
Substitute in egn (2)

= a? -2-10a +26=0

= a’-10a+24=0 = (a-6)(a-4)=0 = a=6o0r a=4

Case-l)Ifa=6
— 2 __
x+l=6 —=x2-6x+1=0 = x = btvb*-4ac
x 2a

2 _
X = 6+V62—4.1.1 = 64442 3422

2.1 2
Case-ii)If a=4

—b+VbZ—4ac

1
X+-=4=x2-4x+1=0 =>x=
X 2a

2 _
x:4i\/4 4.1.1=>x:4i;/ﬁ -9 i\/§

2.1

Hence the roots of the given equation are 3 +2v2, 2 +v/3

. Solve 6x*-35x3+62x2-35x +6=0.

Solu: Given equationis 6x*-35x3+62x2-35x +6=0.- (1)
which is an even degree reciprocal equation of class -l

Dividing the equation (1) by x?

6x2-35x+ 62 - = +—==0 =6 (x2+ —=)—35(x+=)+62=0 —(2)
X X X X

Let x+i=a = x2+ x—lz =(x+%)2 -2 =S X%+ xiz =a’-2
Substitute in eqn (2)

= 6(a® - 2)-35a +62=0

= 6a’-35a+50=0 = 6a%-20a-15a+50=0

= (2a-5) (3a-10)=0 = a=5/2 or a=10/3

Case-l)Ifa=5/2
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x+% =5/2 = 22-5x+2=0 = 2X2-4x-Xx+2=0

= (2x-1)(x-2)=0 =x=1/2 ,x=2

Case -ii) If a=10/3

X+5=10/3=3x2-10x+3=0 = 3x2-9x-x+3=0

X

= (3x-1)(x-3)=0 =x=1/3 ,x=3

Hence the roots of the given equationare 3,1/3, 2 ,1/2.

4. Solve the equation x°-5x* +9x3-9x2+5x -1=0.
Solu: Given equationis x°-5x* +9x3-9x2+5x -1=0. (1)
Which is an odd degree reciprocal equation of class -l
1 is a foot of the given equation hence by synthetic division
1 1 -5 9 9 5 -1
0 1 -4 5 -4 1

1 -4 5 4 11 o0

The reduced equationis x*-4x3+5x2-4x+1 =0 —(2)
Clearly egn (2) is an even degree reciprocal equation of class - |

Dividing the equation (2) by x?

1

1 1
;=O :>(X2+ ;)—4(X+;)+5:0 —)(3)

4
X2-4x+ 5 -— +
X

1 1 1 1
let x+=-=a =X+ = =(x+-)? -2 =x*+ = =a%-2
x x? x x?

Substitute in eqn (3)
=a’?-2-4a+5=0

=a%2-4a3+3=0 = (a-3)(a-1)=0 = a=1or a=3

Case-l)Ifa=1
1 5 —bt+Vb?—4ac
X+;=1 = x-Xx+1=0 =>X=T



14127411 1+iV3

— =
* 2.1 . 2
Case -ii) If a=3

— Vh2—
X+t =3=x2-3x+1=0 = x = _2xpiac

x 2a
3+v32-41.1 3++5

X = — s x = :

1+ivV3 3+V5
’

Hence the roots of the given equationare 1, >

4.Solve 6x6 - 25x5 + 31x%- 31x2+ 25x-6=0

Solu: Given equation is 6x° - 25x° + 31x* - 31x? + 25x - 6 = 0.

Is an even degree reciprocal equation of class -l

Hence 1, -1 are roots of the equation . By synthetic division
25 31 0 -31 25 -6
0 -6 31 -62 62 -31
6 -31 62 -62 31 -6 \ 0
0 -25 37 -25 6
6 -25 37 -25 6 \ 0

The reduced equation is 6x*- 25x3+ 37x?-25x+6 =0 —(2)
Clearly egn (2) is an even degree reciprocal equation of class - |
Dividing the equation (2) by x?

6x2 - 25x + 37-275 +2-0 =6(x2+ x—iz)—25(x+§)+37=o >(3)

x2=
1 1 1 1
let x+-=a = x*+ = =(x+-)?-2 =x*+ — =a’-2
x x2 x x2
Substitute in eqn (3)

= 6(a? -2)- 25a +37=0
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= 6a%-12 -25a+37=0 = 6a%-25a+25=0
= 6a’-15a-10a+25=0 = 3a(2a-5)-5(2a-5)=0
= (2a-5)(3a-5)=0 = a= 5/2or a= 5/3.
Case-l)Ifa=5/2
X+==5/2 = 22-5x+2=0 = 2X-8x-x+2=0

= (2%x-1)(x-2)=0 =x=1/2 ,x=2

Case -ii) If a=5/3

x+i=5/3:>3x2-5x+3=0 :>x=%:_4ac
5+ V5% —4.3.3 5+ V25 —36 5+tivil
YT 23 YT e T T

Hence the roots of the given equationare 1, -1, %ﬁ, 2,1/2

5. Solve 8x3-36x%-18x +81 = 0 given that roots are in A.P.

Solu: Let a-d, a, a+d be the roots of given equation

_ _ _ (9 —(-36)
S1=sum of the roots =- P; = ( ” )=—8
(36)

—a-d+a+a+d =—
=3a =@=>a =@=>a =3
24
S3=product of the roots = - P; = -(aaL) , _(:1)
0
= (@-d)a(a+d) =_:1)
—a(a?-d?) =EW 530 g) 8D
8 2 \4 8
:(g_dz) :@XE:dZ =i+2_7= 9
4 8 X3 4 4

=d = + 3
d=3 , a=3/2
Therefore the roots are a-d,a, a+d (i.e) -3/2,3/2,9/2.
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6. Solve 4x3- 24x? + 23x + 18= 0 given that roots are in A.P.

Solu: Let a-d, a, a+d be the roots of given equation

= N U Wi )
S1=sum of the roots = - P; = ( - ): -
—a-d+a+a+d =:£%§2
=3 =2 =a =%=>a =2
S3= product of the roots = - P3 = _(aaL) _ —(is)
0
—-(18)

- (a-d)a(a+d) =T

=a(a?-d?) =2=204-d2) =2

—=d = +=
2

d=5/2 ,a=2
Therefore the roots are a-d,a, a+d (i.e) -1/2,2, 9/2.

7. Solve 18x3 + 81x% + 121x + 60 = 0 given that a root is equal to half of the sum of
the remaining roots.
Solu : Given equationis 18x3 + 81x?+ 121x+60=0
Given that a root is equal to half of the sum of the remaining roots.
=The roots are in A.P

Let a-d, a, a+d be the roots of given equation

S;=sum of the roots = - P; = _(%) =‘(1881)
0
—a-d+ata+d = -
18
:38 = _(81) —a = ﬂ —3a = _E
18 54 2
S3 = product of the roots = - P3 = _(aaL) _ —(120)
0
—(10)

= @-d)a(a+d) = .
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=>a(a2_d2) =(_10) =>§(2_ d2) =ﬂ
3 2 4 3
=) =% 2o g =222 136
4 3 4 9
=d = + 1/6

Therefore the roots are a-d,a, a+d
= -3/2-1/6, -3/2 , -3/2+1/6
= -5/3,-3/2,-4/3
8. Solve 3x3-26x? + 52x - 24 = 0 given that roots are in G.P.
Solu: Let the roots be a/r, a, ar.

a _ —-(-24) _

S3 T.a.ar—T-S —a3=8 =a=2

a —(-26) a+ar +ar? 26
S1 =— +a+ar = = - —
r 3 r 3

2
2+ 2r +2r” _ ? —=6+6r+6r2 = 26r =6-20r+6r2 = 0

r

= 3r2-10r+3=0 =(r-3)(3r-1)=0 =r=3 or r=1/3
Takingr=3anda =2
The roots are afr,a,ar =2/3,2,6
9. Solve x3- 7x% + 14x - 8 = 0 given that roots are in G.P.
Solu: Letthe roots be a/r,a, ar.
S3 = % a.ar= -(-8) =a*’=8 =—a=2

S1 =% +a+ar = —(—7)=>M=7 =>2+2rr—+2r2=7
=2r> +2r-7r+2=0 =2r*-5r+2 =0
=2r2-4r-r +2=0 =(r-2)(2r-1)=0 =r=2 or r=1/2
Takingr=2anda =2
The roots are afr,a,ar =>1,2,4

10. Solve x*+x3-16 x2-4x +48 =0 given that product of two roots is 6
Solu: Leta,3,y,8 be the roots of the given equation.
Given that product of two rootsis6 = af =6 - (1)
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Sl=a +B+y+6 =-1
S2=oaf +By +y6 + ad =-16
S3 =afy +PyS +yda +affd = 4
S4 = affyd =48
Substituting (1) inSs weget 6y = 48 = vyd =8 - (2)
From Sz =af (y+8)+yo(a+f) =4
Now substituting (1) and (2) values and from S, y+ 6 =-1—(a+ )
S3=6(-1—(a+pB))+8(a+P) =4
= -6-6a-6f+8a+8B3 =4
= 20+2=10 = a+B=5 = (3)
Substituting (3) in y+ § =-1—(a + B)we gety+8=-6 — (4)
a+pB=5,aB =6
(a—B)=(a+PB)?-4aB=(a—pB)2=25-24=1
a—fB =1and a+ =5 solving a = 3and =2
Similarly solving (2) and (4)
(y-8)2= (y+6)? - 4y6 = (y—6)2=36-32=4
y-6=4and y+6=-6 solving y=—2and 6=-4
~Therootsare 3,2,-2,-4.

11. Solve x* +4x 3-2x2-12x +9=0 given that it has two pairs of equal roots

Solu: Given that the equation has two pairs of equal roots
Let f(x) = x*+4x3-2x2-12x +9=0

= fI(x) = 4x3 + 12x%- 4x - 12
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= fix) = 4x3+ 12x?-4x- 12
f(1) =1+4-2-12+9=0
fi(1) = 4+12- 4- 12 =0
= 1 is a multiple root of f(x) =0
By synthetic division

1 1 4 -2 -12 9

The reduced equationis x>+ 6x+9=0
= (x+3)%2=0 =>x=-3 ,-3
Therootsare 1,1, -3,-3.

12. Find the polynomial equation whose roots are translates of those of the
equation x*-5x3+7x?-17x+11=0 by -2

Solu: Let f(x) = x*-5x3 + 7x?-17x + 11 = 0.

Required equation is f(x+2) = 0.

By synthetic division.

2 1 -5 7 -17 11

0 2 -6 2 -30
2 1 -3 1 -15 -19 =as

0 2 -2 -2 |
2 1 -1 -1 -17 = as

0 2 2
2 1 1 1 = a
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The required equationis aox*+a;x3+ax*+asx +az=0
= x*+3x3+x?-17x -19=0

13. Find the polynomial equation whose roots are translates of those of the
equation x*+4x3-x2+11=0 by-3

Solu: Letf(x) =x°>+4x3-x>+11=0
Required equation is f(x+3) = 0. By synthetic division.
3 1 0 4 -1 0 11

0 3 9 39 114 342

3 1 3 13 38 114 | 353 =as

L

0 3 18 93 393

3] 1 6 31 131 |507 = ag

3] 1 9 58 | 305 = as
0 3 36
3] 1 12 |94 = a2

03

3 1 |15 = a

310
1=ao

The required equation is aox® + a;x*+ax3+asx?> +az+as=0

= x5+ 15x%+94x3 +305 x2 + 507x +353=0
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14. Transformx® + 4x3 + 2x2- 4x - 2 =0 into one in which the coeffecient of

second highest power of x axis is zero and also find its transformed equation.
Solu: Given equationis f(x) = x*+4x3+2x?- 4x -2=0

To eliminate second highest powers of x term in f(x) = 0 we transform

f(x) = 0 into f(x+h) =0 such that h = (&) = -( 4) = -1

nag 41
The required transformed equation is

F(x)=0 = apx*+ax3+ax?+asx +az=0

1]l 1 4 2 a4 2
0 1 3 1 3
1| o2 3 -1 -3 | 1 =aq
o 1 2 3 —
1| 1 2 -3 | 0 = a
0 10
1| 1 1[4 = a
0 1
-1 1 0 = a
. —
1 = Qo

The required equationis f(x-1) = agx* + a;x3 +ax*> +asx +az =0

= x*-4x*2+1=0
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CHAPTER-5

PERMUTATION & COMBINATION
Weightage: (2 + 2 + 4 + 4)
Key Concepts:

PERMUTATIONS OF DISTINCT THINGS
Fundamental principle of addition: If an event A can happen in m ways, another
even B which is independent of A can happen in n ways, then either A or B [exactly
one of A, B or only one of A, B] can happen in (m+n) ways.
Ex: In a class 25 girls and 15 boys, the class teacher wants to elect one student as
class monitor. So that total number of ways of selecting “exactly one student”
monitor either from 25 girls or from 15 boys = 25 + 15 = 40.
Fundamental principle of multiplication [counting principle]:
If an event A can happen in “m” ways and another event B which is independent of
A can be happen in m ways, then both events A and B in succession can happen in
m X n ways.
Ex: In a college, from a section 3 girls [g1, g2, g3] and 2 boys (b1, by) are willing to
join in the invitation committee. The number of ways that the principal can select

III

two students, so that there must be “one boy and one girl” in the invitation

committee =3 x2=6. Theyare g1 b; g, by, g3 bs,

1
= "P. = n
(n—n)!

=0!/=1,11=1,2!=2,31=6
4! =24,51=120,6! =720 andsoon

62



1.

Sol.

Very Short Answers (2 M)
Level -1
If "p, = 1680 find n
LHS "p, =n(n-1)(n-2)(n-3)----- (1)
R.HS=1680x10=(2x84) x (5x2)=(2x2x42)x(5x2)
=(2x2x6x7)x(5x2)=8x7x6x5..... (2)
. comparing (1) & (2), we getn=8

. Find the number of 5 letters words that can be formed using the letters of the word

RHYME if each letter can be used any number of times.

Sol: The given word RHYME has 5 letters. The number of 5 letter words that can
be formed using the letters of the word RHYME when repetition is allowed = n"
= 5°=3125.

Find the number of injections of a set A with 5 elements to a set B with 7 elements.
Sol: The number of injections from a set containing 75 elements in to a set B with 7
elements.

", ="p, =7x6x5x4x3=2520

. If "p, =42. "p, then find n.

Sol: Given that "p,=42. "p,
=(n-5)(n-6)=42 =(n-5)(n-6)=7x6 =>n-5=7=n=7+5=12

. In aclass there are 30 students. On the New Year day, everystudent posts a

greeting card to all his / her classmates. Find the total number of greeting cards
posted by them.

Total number of students = 30

Number of greeting cards posted between any 2 student

[sayAtoB& Bto Al=2

Total number of greeting cards posted by 30 students

"p,= *p, =30x29 =870
If: *Prrey: “'Prssy = 30800:1, find r.

56 I _ |
sol. _Pew 30800 (56)!  (54—(r+3))!_ 30800

*Pes) 1 (56—(r+6)!"  (54)! 1
(56)! (51-n!_30800 _ (56)(55)(54)! (51-1) (50-N!_ 40000
GO-n!" (B4 1 (50— 541 -

30800 _ 308x10x10 _ 77x4x10x10 _, .

=56 x55x (51-r)=30800=51-r= = =
56x55  56x55x11 7x8x5x11

.51-r=10=r=51-10=41
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7. Find the number of 4 letter words that can be formed using the word PISTON in
which at least one letter is repeated.
Sol. The given word PISTON has 6 letters. The number of 4 letters words that can
be formed using these 6 letters.
i) When repetition is allowed is = n" = 6*
ii) When repetition is not allowed = "p, = °p,
So, the number of 4 letters words with one letter repeated = 6 - °p,
= 1296 -360=936
8. If *c, =495 find .

Sol. Given lzCr=495=5x99=11x9x5=12X11X9X5X2
12x 2
12x11x10x9 _ 4, " ) )
= = *°¢, (or) “c,|-"c. ="c
1x2x3x4 4 (0r) 8[ r n_r]
~.r=4(or) 8

9. Find the number of permutations that can be made by using all the letters of the
word INDEPENDENCE.
Sol. The given word INDEPENDENCE contains 12 letters.
4E’s,3N’s,2D’s
nl 12
plgirl 413121

.. the required number of arrangements =

10.Find the number of different chains that can be prepared using 7 different coloured
beads.

Sol. The number of chains that can be formed using n beads is %(n—l)!

Hence; the number of chains with 7 different coloured beads is
1

1 1
= = (7-1)!==6!==(720) =360
5 (1=Di=261=2(720)

Very Short Answers (2 Marks)
LEVEL - 1l
1. Find the number of 4-digited numbers that can be formed using the digits 1, 2, 3,
4, 5, 6 when repetition is allowed.
Sol. The number of 4-digited number that can be formed using the 6 digits 1, 2, 3,
4, 5, 6 when repletion is allowed n" = 6% = 1296.
2.1f ®p, :"p, =2:7 then find n.
Sol. Given ™Yp,:"p, =2:7 = 2"p, = ""p,
2n(n-1) (n-2) (n-3) (n-4) (n-5) = 7(n+1) n(n-1) (n-2) (n-3)
= 2(n-4) (n-5) = 7(n+1) =2(n%-9n+20)=7n+7 = 2n%-18n+40=7n+77
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= 2n’-25n+33=0 = 2n’-22n-3n+33=0 = 2n(n-11)- 3(n-11)=0
= (n-11) (2n-3) =0 = n=11 (n cannot be a fraction)
3. Find the number of 4-digited numbers that can be formed using the digits 1, 2, 4,
5, 7, 8 when repetition is allowed.
Sol. The number of 4-digit numbers that can be formed using the 6-digits
1,2, 4,5, 7, 8 when repetition is allowed is n"=6%=1296.
4. There are 4 copies alike each of 3 different books. Find the number of ways of
arranging these 12 books in a shelf in a single row.
Sol. The total number of books =3 x4 = 12.
Among 12 books: 4 books are alike of one kind, 4 books are alike of second kind

and 4 books are alike of third kind.
n! _ 12!

plgirl 41414

5. Find the number of ways of arranging 4 boys and 3 girls around a circle so that all

.. the required number of ways =

the girls sit together.
Sol. Treat all the 3 girls as one unit. Then we have 4 boys and 1 unit of girls.
These 5 can be arranged around a circle in (5-1)! = 4! Ways.
Now, the 3 girls can be arranged among themselves in 3! Ways
.. the required number of arrangements = 4! X3! =24 x 6 = 144,
6.If *°c, , = *c,,,, thenfindr.
Sol. *c,,, ="c,,,, then find r. [ "c,="c, =>r+s=n(or)r= s]
=>4r+3=15=4r=12 = r=3
7.1f "p, =5040, "c, =210 then findnandr

Sol. We know that n—pf =rl!
c

r

P 9040 o4 ax3x2x4x1=4]=r!
C 210

n
r

r=4
Now "p, =5040 =x 10 x 504 =10 x 9 x 56
=10x9x8x7="p,[..n=0]
~n=10,r=4
8. Find the number of ways of selecting 7 numbers from a contingent of 10 soldiers.

Sol. The number of ways of selecting 7 numbers out 10 soldiers

|
Yc, = 0t _ 120
317!
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9. Find the number of 5 letter words that can be formed using the letters of word
MIXTURE which begin with a vowel when repetitions are allowed.
Sol: We have to fill up 5 blanks using the letter of word MIXTURE having 7 letters
among them 3 are vowels. Fill the first place with one of the vowels [l (or) U(or)
E] in 3 ways.

X

Each of the remaining 4 places can be filled in 7 way. Thus the number of 5-letter
wordsis3Xx7x7x7x7 =3x74

10.Find the number of ways of arranging the letters of the word
1) MATHEMATICS ii) INTERMEDIATE
Solu : 1) The number of linear permutations of n things in which there are p

things of one kind , q things alike of one kind and r things alike of another

kind is

plglr!
The word MATHEMATICS has 11 letters .
lthas 2M’s,2A’s,2T’s, and 1H, 1E, 1 1 ,1C, 1S

11!
21212!

Hence number of ways =

li) The word INTERMEDIATE has 12 letters .

lthas 21I's,3E’s,2Ts, and 1R, 1IN, 1 M ,1D, 1A

12!
21312!

Hence number of ways =

1. Find the number of positive divisors of 1080.

Solu: 1080 = 23 x33 x5!

Number of positive divisors of n=aP b%c" is (p+1) (g+1)(r+1)

The number of positive divisors of 1080 = (3+1)(3+1)(1+1) =32
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2. Find the number of diagonals of a polygon with 12 sides.
Solu: Number of diagonals of a polygon with n sides is"C; - n
Hence number of diagonals of a polygon with 12 sides

Is 2C, -12 =66-12 =44

Short Answer Questions:

Level : 1
1. Simplify 3 Cs+ X% _,%°77C,

Solu: ¥ Cs+ 2% _,°%77C,

=34Cs +38C4+ 37C4 +36C4 +3°C4 +34C4 ( re grouping terms)

— (34C5 + 34c4 )+ 35C4 + 36C4 + 37C4 + 38C4

"Cri1+"C =" Crq

— (35C5 + 35C4 ) + 36C4 + 37C4 + 38C4

— (36C5 + 36(:4 ) + 37C4 + 38C4
— (37C5 + 37(:4 ) + 38C4
— (38C5 + 38(:4 ) — 39 Cs

MCp  135...(4n-1)
ne, f1.3.5...(2n —1)}%

2. Prove that

4! 4n!

471 2
C an — 2n)! 2n! zn)! 2n! 4n! (n!)
Solu: znc?n = (n zr:j = = { I;:Ir'r,:n = (2n1)? ol
n EZn—_n)!n! m) ! ™ ™
_ (4n(4n—1)(4n—2)u ww5.43.2.1. (nn?

~ {(2n(2n-1)(2n-2)......5.4.3.2.1.}2 A
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_ ((4n—1)(4n—3)... ....5.3.1) (4n(4n—2)...4.2)) (nh?
" {{(2n-1)(2n—3).....5.3.1)((2n (2n —2) ....4.2 )2 X o

_ (an—1)(4n-3).. .....53.1) .(2.2n).[2(2n—1)]...(2.2).(21]) (nn)?
T {(2n-1)(2n-3).....5.3.1)32{(2n 2(n —1) ....(2.2).(2.1)}2 Zn!
_ (an-1)(4n-3).. ....5.3.1)2%"(2n)) (nh?
" {(2n-1)(2n—3).....5.3.1)}2221 (n1)2 2n!
_ (an-1)(4n-3)w wn5.3.1)

- {(2n-1)(2n-3)...53.0))

_ 1.3.5.mm(4n—3)(4n—1)
T [135..(2n-1)}2

=R.H.S

3. Find the number of ways of forming a committee of 5 persons from a group of 5
Indians and 4 Russians such that there are a6least 3 Indians in the committee.
Solu : The committee can have 3 Indians, 2Russians or 4 Indians,1 Russian of all
5 Indians.

The number of ways of forming a committee with

R. No. 5 Indians 4 Russians No.of selections
1. 3 2 4C3x*C; =10x6=60
2. 4 1 >Cyx%Cy =5x4 =20
3. 5 0 Cs x%Co=1x1=1

Number of ways forming a committee of 5 members with atleast
3Indiansis 60 +20 +1 = 81.
4. Find the number of numbers that are greater than 4000 which can be formed using
the digits 0, 2, 4, 6, 8 without repetition .
Solu : Given digits {0, 2,4,6,8}

68



The number of numbers greaterthan 4000 which can be formed using the digits

0,2,4,6,8is

Case:1. 4-digit number o

Y

4,6,8
The first place cannot be filled with 0, 2. It must be filled with 4, 6, 8

In 3 ways.

Remaining 3 places can be filled with remaining 4 digits in 4 P3 ways.

Number of arrangements = 3x %P3= 3x4 x3 x2 = 72

- --

2,4,6,8

Case:2. 5-digit number

The first place cannot be filled with 0. It must be filled with 2, 4, 6, 8
In 4 ways.
Remaining 4 places can be filled with remaining 4 digits in * P4 ways.
Number of arrangements = 4x %P4= 4 x24 = 96
Total number of arrangements greater than 4000 is= 72 + 96 = 168.

5. Find the sum of all 4 digit numbers that can be formed using the digits 1, 3, 5, 7, 9.

( without repetition)

Solu: Givendigits {1,3,5,7,9} ,r=4 ,n=5.

Sum of all r digited numbers = " P.; ( sum of n digits) (111...r times)

Sum of all 4 digit numbers = ™! P.; ( sum of n digits) (111...r times)

=51p,, (1+43+5+7+9)(1111)

4P3 (25) (1111) =24 x25x 1111

6,66,600

69



6. Out of 7 gents and 5 ladies how many 6 member committees can be formed , such
that there will be atleast 3 ladies in the committee.

Solu: Given there are 7 gents and 5 ladies.

A committee is formed withé members with atleast 3 ladies in a committee

The number of ways of forming a committee with

S.No. 7 Gents 5 Ladies No.of selections
1. 3 3 ’C3x°C3 =35x10=350
2 2 4 ’Cyx°C4 =21 x5=105
3 1 5 "Cix Cs=7x1=7

Total number of ways forming a committee is 350+ 105+ 7 = 462
7. If the letters of the word EAMCET are permuted in all possible ways and if the
words thus formed are arranged in the dictionary order, find the rank of the word

EAMCET.
Sol. The dictionary order of the letters of the word EAMCET is as follows: A, C,E,E,M, T

5!
The number of words that begins withA o = 60
5!
The number of words that beginswithc o = 60
The number of words that beginswithEAC 31 =6
The number of words that beginswithEAE 31 =6

The number of words that begins with EAMCET =0!=1

Hence the rank of the word EAMCET =60+60+6+6+ =133

8. Prove that for 3 < r < n;(™3c,. + 3¢,y + 3 (3¢, + (M3)¢ 3=,

Sol. We know that "c,+ "c,.; = (™1,
LHS = (m3)¢, + 3.(m3)c, 4 + 3 (3)c,, + (™3¢, 3 [on rewriting terms]
= [9¢, 09 ¢ Jr2[" Ve, + Ve L ]+ [V, ,+ Ve, L]
= (1341)e 4o (31 | 4 (3D
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- (n-Z)Cr. + 2.(n-2)cr_1+(r\-2)cr_2

= |(-2) (n-2) (n-2) (n-2)

- [ C + Cr—l]+ [ Cat Cr—2]
- (n—2+1)cr+ (n—2+1)cr_1 = (n—l)cr_l_ (n—l)cr_1

=-1*l)e =nc, =R.H.S

9. If the letters of the word “MASTER” are permuted in all possible ways and the

words thus formed are arranged in the dictionary order, then find the rank of
the word “MASTER"”

Sol. The dictionary order of the letters of the word “MASTER” are
A E,M,R,S, T

The number of words that begins with A

_____ 51=120
The number of words that beginswithe 5/=120
The number of words that begin with MAE . =~ =31 =6

The number of words that begin with MAR_ __ =3I =

The number of words that begin with MASE _ _ =21 =4

The number of words that begin with MASR __ =21 =4

The number of words that begin with MASTER =1

Rank of the word MASTER is 2(5!) + 2(3!) + 2(2!) + 1
=2(120) + 2 (6) +2(2) +1 =257

10. If the letters of the word “PRISON” are permuted in all possible ways and the

words thus formed are arranged is the dictionary order, then find the rank word
“PRISON”

Sol. The dictionary order of the letters of the word PRISON

I,N,O,PR,S
The number of words that beginwith1 5/=120
The number of words that beginwithN 5/=120
The number of words that beginwithO 5/=120
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The number of words that beginwithP1 41 =24

The number of words that beginwithPN __ 41=24
The number of words that beginwithPO__ 41 =24
The number of words that begin withPRIN 21 =2

The number of words that begin with PRIO __ ~ 21=2

The number of words that begin with PRISN __ 11 =2

The number of words that begin with PRISON __ ~ 0!=1

This is required word
-.Rank of the word PRISON=3(120) + 3(24) +2(2)+1+1
=360+72+4+1+1 = 438

11.Find the number of 4 letter words that can be formed using the letters of the word
MIRACLE. How many of them (i) begin with a vowel (ii) begins and end with
vowels (iii) end with a constant.

Sol. The total number of letters in the word MIRACLE is “7” hence the number of 4
letters words "p, =7 x 6 x 5 x 4 = 840. In the word MIRACLE the no. of vowels is 3[l,
A, E] and the no. of constants is 4(M, R, C, L)

I ) 4 letter words beginning with a vowel:
Number of ways of filling first place with a vowel.

3
='n=3 | [ [ ]
Number of ways filling the remaining 3 places with the remaining 6 letters [4

consonants + 2 vowels] is °p, = 120 from the counting principle, the number of
4 |letter words that begin with a vowel is 3 x 120 = 360.

i) Words beginning and ending with a vowel:
The number of ways of filling first and last place with 3 vowels is *p, =6, number
of ways filling the remaining 2 places with remaining 5 letters is °p, = 20.

ii) Words ending with a consonant:
The number of ways of filling last place with one of the 4 consonants is *p,=4
Number of ways of filling remaining 3 places the remaining 6 letters
®p, =6 x5x4=120. Thus, the number of 4 letter words that end with a
consonant is 4 x 120 = 480.
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SHORT ANSWERS
Level-Il

1) Find the number of ways arranging the 8 men and 4 women around a circular
table. In how many of them (i) all the women come together (ii) no two women
come together.

Sol. Total number of persons =12, (8 men + 4 women)
. The number of circular permutations = (n-1)! = (12-1)! = (11)!
I) treat the 4 women as single unit, then we have 1 unit of women
and 8 men =9 units.These 9 units can be arranged around a
circle table in (9-1)!=8! the women among themselves can be
arranged in 4! Ways. Hence the required number of arrangements is
8! x 4l.
li)First we fix the positions of 8 men
They can be arranged around circular table in (8-1)!=7!
Now the 4 women can be arranged in the remaining 8 gaps in °p, ways

Hence the total number of circular arrangements = 7! x °p,

2.Find the number of ways in which 4 letters can be put in 4 addressed envelopes
so that no letter goes into the envelope meant for it.

Sol. Formula: number of derangements of n distinct things

= nl l,—l-l-l—l ........ +(—1)nl
21 3 4 5 n!

Required number of derangement

= 4||:i_l+li| =24 |:1_l+i}: 24|:12_4+1:|: 9
21 3 4

3. Find the number of 5 letter words that can be formed using the letters of
the word EXPLAIN, that begin and end with a vowel when repetitions are
allowed.

Sol. The word EXPLAIN has 7 letters, and these are 5 vowels [A, |, E]. since
repetition is allowed, he first and last place can be filled by 3 vowels in 32 ways.
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Since, repetition is allowed, each of the remaining 3 places can be filled in 73 ways.
Thus the required number of words = 32 x 73=9x343 = 3087.

4 . Find the number of 5-digit numbers can be formed using the digits 0, 1, 1, 2, 3.

Sol. The number of all possible 5-digited numbers taken from 0,1, 1, 2,3 = %= 60

But these 60 numbers include the numbers which begin with 0, which are not
actually 5 digit numbers. The number of numbers begin with zero taken from 1, 2,

2,3=2_17,
2

.. The required number of numbers = 60— 12 =48.
5. Find the number of ways of selecting 11 number cricket team from 7
batsmen, 6 bowlers and 2 wicket keepers so that the contains 2 wicket
keepers and at least 4 bowlers.

Solu : Can be selected in the following compositions.

Keepers (2) | Bowlers (6) Batsmen (7) No. of selections
2 4 5 ?c,x %, x'c, =1x15x21 =315
2 5 4 c,x °cy x 'c, =1x6x35=210
2 6 3 ?c,x°%yx'c,=1x1x35=35

.. The total number of selections= 315 + 210 + 35 = 560.

6 . 9 different letters of an alphabet are given. Find the number of 4 letter words that
can be formed using these 9 letters which have (i) no letter is repeated (ii) at least one
letter is repeated.

Sol. (i) The number of 4 letters words that can be formed using the 9 different
letters in which no letter is repeated "p,=%ps -9 x 8 x 7 x 6 = 3024

(ii) The number of 4 letters words that can be formed using the 9 different
letters in which at least one letter is repeated
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=n"."p,=9%-%,; =6561-3024 =3537.
7 . Find the number of all 4 letter words that can be formed using the letters of the

word EQUATION. How many of these words begin with E? How many end with
N? How many begin with E and end with A?

Sol. (i) the given word EQUATION contains 8 letters. So, that number of 4 letter
word formed from it =8p;=8x 7 x 6 x 5 = 1680

(ii) 4 letter words beginning with E :
Fill the first place with E.
Then the remaining 3 places can be filled with the remaining 7 letters in
‘p3=7x6x5=210 ways
(iii) 4 letter words ending with N:

Fill the last place with N. Then the remaining 3 places can be filled with the
remaining 7 letters in ‘p3=7 x 6 x 5 = 210 ways

iv)4 Letter words beginning with E and ending with A.

Fill the first place with E and Last place with A.

E A

Then the remaining 2 places can be filled with remaining 6 letters in
=6 x5 =30 ways.

8. A candidate is required to answer 6 out 10 questions, which are divided into two
groups A and B each containing 5 questions. He is not permitted to attempt more than
4 questions from either group. Find the number of different ways in which the
candidate can choose six questions.

Sol. The number of ways of answering the questions is possible in the following

composition.
Group A(5) | Group B(5) No. of selections
4 2 °c, X °c, =5x10=50
3 3 °c, X °c,=10x 10 = 100
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2 4 °c, X °c,= 10 X 5 = 50

.. The required number of ways= 50 + 100 + 50= 200

9.Find the numbers can be formed using all 4-letter words that can be formed using the
letters of the word RAMANA.

Sol. The given word RAMANA has 6 letters with 3A’s are alike and rest are different.
Now we have to form 4 letter words using these 6 letters.

Here 3 cases are:
Case(i) : All different letters R, A, M, N
The number of 4 letter words formed from R, A, M, N=4! =24
Case (ii) : Two like letter A, A and two different from R, M, N.

The two different letters can be choose from R, M, N in °c,= 3 ways.
4
.. Number of 4 letter words like AARM= 3 x 5= 3x12=36

Case (iii): Three like letters A, A, A and one from R, M, N

One letter can be chooses from 3 different letters in 3 ¢1 = 3 ways
4!

.. Number of 4 letter like A, A, A, R= 3 x 1 =3x4=12

.. The required number of 4 letter words =24 + 36 + 12 =72

|
Note: The required number of 6 letter words from RAMANA = %

10. Find the number of zeros in 100!

Sol. 100!=23"5" 7°.... here

100 100 100 100
o= + + + F oo
2 2 2° 24

=50+25+12+6+3+1

=97
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y={%}+{12$}=20+4+24

Thus 2 occurs 97 times and 5 occurs 24 times in 100!

To get a 10 we require a 2 and a 5.

Out of ninety seven 2’s we take twenty four 2’s to join with
twenty four 5’s

Hence, the number of zeros in 100!= number of 10’s in 100!= 24

Now, the number of zeros in 100! is 24 [since 10 = 2 x 5]
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CHAPTER-6
BINOMIAL THEOREM
Weightage: (2 + 7 + 7)

Key Concepts:
Binomial theorem for integral index:
(x+y)" ="CoX"+"C X" y+"C X"y +..... A C X Py +..+"C Y N eN
The general form of the binomial expansion is
T, ="Cx"y'
Standard Binomial expansion
(1+x)" =1+nx+"C,x*+.... +"C X" +... +X"=
Cy+Cx+Cx*+...+C X +....+C X"

In the expansion of (1+x)"

i) the coefficient of x" is "C, = the coefficient of (r+1)" term

i) the coefficient of rth termis "C_,
Middle term(s):

i) If n is even then the middle term in the expansion of (1+x)" is T,+1
2

ii) If nis odd then the two middle termare T,,,, T..,

2 2
In (1+x)" the coefficient of the middle term is the largest Binomial coefficient

(n+1)(n+2)

Number of terms in the Trinomial expansion of (x+y+z)"= 5

Very Short Answer Questions (2Marks)

2

-2 3
1) Find the 3 term from the end in the expansion of {x?’-i}
X

5 8 LB
Sol: 3™ term from the end in {x 3 -i} is equal to the 3™ termin {—iﬁx 3 }
X

X2
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2)

Sol:

3)

Sol:

4)

Sol:

5)

Sol:

2
8-2 2 2 6
T3:T2+l:8C2 |:-iz:| |:X 3 ] :8C2 |:32:| [iz:l Te1="c. X", Vr
X X 2
X

= 8L7x36x% 14

2 X :
= 28x3x L
X3

Find the 5% term in the expansion of (3x-4y)’.

General term of (x+y)" is T,,="C x™"y’
T =G, (36 (+4y)° =(35) (27)%(256)y°

=241920x3y*
3X 10
Find the middle term (S) in the expansion of [T-Zy}

Given binomial exponent n=10 is even
. H H TlO — _
~.Middle term is 22 +1=T,, =T,

2

3x 10-5 ]
T6 :T5+1:10C5 [7} ('ZY)

3T 6T
=0C [ 2| x°.25y°=2C | 2 | X°yP
M g M g
Find the number of terms in expansion of (2x+3y+z)’

Number of terms in the trinomial expansion of [x+y+z]" - (m+1)(n+2)

7 (7+1)(7+2) _8x9 _
) = 2 2

~.Number of terms in the expansion of (2x+3y+z 36

If A and B are the coefficients of x" in the expansion of (1+x)?" and (1+x)>"!

respectively, then find the value of % .

Coefficient of x" in the expansion of (1+x)?"is A="C,

Coefficient of x" in the expansion of (1+x)?"tis B=*"'C,
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JA_"c, _ (2n)!  n(n-)!_(2n)(20-Lpmi(ndp2n

“BCTC, (n)(n) (20D (nhafray (20de
6) If ?C, is the largest binomial coefficient in the expansion of (1+x)?%, Find the

value of “C,

Sol:  Given binomial exponent n=22 is even

22
- Largest binomial coefficient is "C = Ca =2C,,
2
NOW’ 22Crzzzcll =r=11 '.'13 Cr=13Cll C2: 1\?2’2]]-_2 =78

10
7) Find the term independent of x in the expansion of N%+ i}

2x2
2 10 10-r 3 r
Sol: General term of \/g+_2 is T,,=°C, \/g [_2}
3 2X 3 2X

=

0

= r -r r 101 r -r

e 1 ? § X% i =1% E ? § .X%.X—Zr

"13] |2 X2 3] |2

T 10-r
e | 117 3} X2 o, )

13| |2
To get the term independent of X, we put
10-r 10-r

T-Zr:O = T =2r = 10-r=4r = 5r=10 = r=2

0 2 1 2
From (1) the term independent of x is *°C, F} ’ F} - 10x9 [1} 3_2 )
3 2 2x1[3]|2°| 4

3
8)  Find the set E of x for which the binomial expansion [3-4x]+ is valid
3 3 3
Sol:  G.E. = [3-4x]+=3* [1-‘%‘}“

This is valid when 4x <1

3 -3 3
> X<-—=>Xe|—,—
4 44
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1

Long Answer Questions (7 Marks)

1)

Sol:

2)

Sol:

If the coefficient of 4 consecutive terms in the expansion of (1+x)" are aj,az,a3,a4

i a a 2a
respectively, then show that ——+ = ="
a,ta, azta, a,ta,

Let the coefficients of 4 consecutive terms of (1+x)" be a,="C,a,="C,,,

LHS. = & 4 & - G X
a1+a‘2 a3+a4 r]Cr-'-ncrﬂ I’]Cr+2+ncr+3
_ nCr nCr+2 . n n+l)
_(”+1)Cr+1+"+1cr+s[ C,+'C,., Crﬂ]
) el
r+1 r+3
_r+l 43 r+1+r+3_2r+4_2(r+2) )
n+1 ntl n+l  n+l  n+l T
ahs o 28 _ 2("Cu) _2("Cu)_ 2("Cua)
o a,*a, nCr+1+ncr+2 (n+1)cr+2 il (” )
r+2 r+1
2  2(r+2
=i ( ) ............... 2
n+l n+1
r+2

From (1) and (2) L.H.S. =R.H.S.

If C. denotes "C, then prove that C,+C.. 2+C ?+ ...... +C, .

n+l
deduce that C0+&+&+ ...... b G2t
2 3 n+l n+l
Method-I :
2 n n
LetS = C0+Cl.§+C2.X—+ ....... +C,. X__nc +°C +"C, —+....+"C,. X
2 3 n+ n+1
X2 X3 Xn+1

= X.5="C,.x+"C,—+"C,.—+.....+"C,.
2 3
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= (n+1)xS= nIl Cox+ ”;1.”cl.x2+%.“cz.x

="Cx+™C X +MC X3 ... +™IC .x”*{-: [ﬂl} ”Cr=(””)Cr+1}

= (HD)xS=(14x)™-1] =+ "Cpxt "Cx .t "C X" = (L)1

n+l

jS:w
(n+1).x
Method-Ii :
LHS =C0+&x+&x2+ ....... + S "Cot Cor oy e
2 3 n+1l 2

IRV G0 N

1" (12)3 n+1

2 -
-1 . (n+1)x+(n+l)nx +(n+1)n(n ) x*+.....+x" | (Multiplying and Dividing by
(n+1) 12 1.2.3
(n+1)x)
':n+1clx + n+1C2X2 + n+1C3X3 + n+1Cn+an+1:|
n+1C + n+1C X+ n+lC X + n+lC X + n+1Cn+1Xn+1 (n+1)C0
(n+1)x
n+l

) 1 s

(n+1)x

X? X"
By Putting x=1in C,+C,. +C —+....+C..
2 3 n+1

(1+X)n+1 _1
=2~ weget

(n+1)x

2 n n+l
=CO+C1.£+C2 1_+ ,,,,,, +C,. ! [1+1) l:>CO+&+_2+ ,,,,,
ntl (n+1)(1) 2
3) Find the sum of the series 1+— 4,47 4710 ,
5 5.10 5.10. 15

4[17, 47 1247101
S=1-=| = |+ ikt el U
1|5| 1.2|5| 12315




4)

Sol:

5)

Sol:

Now comparing the above series with

1;{(}} (ZTq){qu_P(p+q;fp+2®m+ ..... _(1+x)e

We get p=4, p+q=7 = 4+q=7 = g=3

Also, we have ——1:>x-ﬂ-§

q 5 5 5

-4

s ] <[]

Find the sum of the infinite series 3 1+

e @y @y 2

Let S=1+i2+1;3.i4+1'3—'5.1—2+ ....... =
10° 1.2 10* 1.2.3 10

1113121.3.513
=l+= —+= + +
11 100 21| 100 3! | 100

2
Comparing the above series with 1+%{ﬂ+ p(p+q){ } +o

We get p=1,p+q=3=1+q=3= =2

_q_2 _1
= X= = =
q 100 100 100 50

1 a1 ;s
P
s=(1x)e=| 14 T2 2P 30 s [50_5v2
50| [50] [49] Va9 7

. the given series is Z(S):Z 52 =2
575 7
If x-1+£ 135 +.....0, then find 3x?+6x

5 510 5.10.15
1 13 135
= + +

5 510 5.10.15

Adding 1 on both sides, we have

1 13 135
= 1+x= l+5+— Fon o0

5.10 5.10.15

1{1} 13[ T 135{ }
=1+—| = +...... 0
1115 21|5 31 |5

4
_FT_S__ 5 3625 3fe25 3625

16

7 1 £i+1-3-5i+
10> 1.2°10* 1.2.3°10°



2
Comparing the above series with 1+ 21 Yy p(p+a) Y|+ . :(1-y)ap
1! q

Weget p=1,p+q=3=0=2 and ———:>y:3:
q 5 5

s 1Hx= (1-y)g = {1%}21 = (gj; = \E

[$20I\N)

=(1+x)° =2 = 1+2x+x2=§ = 3+6x+3x°=5 = 3x*+6x=2
6) Find the sum of the infinite series 1+= 1,138,135, .
3 3.6 3.6. 9
Sol: Let S= 1+1+£+135 ......... upto «
3 36 36.9

1[1} 13{1}2 135[1}
=1+= +......
1113] 213 31 |3

Now comparing the above series with

gl el

= (l-xﬁ

We get p=1,p+q=3=1+q=3= =2

Also, we have 32%3’(23:2

3 3

et 2 2] <[1] 2] =1

7)  Provethat C,C +C,C, +C,C,,+..C .C,="C, for 0<r<n.Hence deduce that

r+1

i) C2+C?+C2+....+C2=*"C_ ii) C,C,+C,C,+C,C +...+C_ ,.C ="C .
Sol: Method-I:
We know that (1+x)"=C,+C,.x+C, x*+....+C_ X"........(1)
on replacing x by 1 in (1), we get (1+£) = C0+&+C_22+ ...... +& ............ 2
X X X X X,

on multiplying (2) and (1)
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8)

Sol:

(1+£j (1+x)’" [C +&+C2 ..... #Cory +&}
X X X x™

[ Co#Cox A C X +C X H4C, X P4 AT X o (3)

r+1 r+2

The coefficient of x" in RHS of (3) = C,C,+C,C,,,+C,C,,,+....+C _,C,.....(4)

r+l

(L10x)
Xn

(1+X)2n

n

LHS of (3) is (1+§jn (1+x)" =( (1+x)“J=

X

(1+X)2n
Xn

. coefficient of x" in

= the coefficient of x™ in (1+x)" ="C,,,....... ()

Hence, from (4) and (5), we get C,C,+CC,,,+C,C,,+...+C_C =*C_,

r+1
i) on substituting r=0, we get C2+C2+Ci+....+C2=*"C_

ii) on substituting r = 1, we get C,C,+C,C,+C,C,+....+C_,.C_=*"C
Method-II :

r+1 r+2

We have (1+x)"=Cy+Cx+C,x*+.....+C X +C X" +C X" ?+...+C X"........ (1)
= (x+1)" =CX"+C X" +C,X"?+....+#C X" +.....+C,......(2)

Multiplying (2) and (1), we get

(CX"+CX™+C, X" +....+C X" +C, )(CptCx+C X7 +... +C X +C, X +C X" +...+C X")

r+1 r+2
=(x+1)" (14%)" =(1+x)”
comparing the coefficient of x™*" both sides, we get

c,C.+CC, ,+C,C ,+....+C_C ="C

If 36,84,126, are three successive binomial coefficients in the expansion of (1+x)",
then find n.
Let the 3 successive coefficients of (1+x)" be taken as

"C,,=36.....(1); "C,=84......(2); "C,,;=126......(3)

2 84 nr+l 1
Now, = — =
1) nC,_l 36 r 3

= 3n-3r+3=7r = 3n-10r=-3......... 4)

(3) r+1 % n-r — 3

=
@ C. 8 rl 2
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= 2n-2r=3r+3 = 2n-5r=3........ (5)
Solving (4) and (5) we get n
2x(5) = 4n-10r=6....(6)

Now (6) — (4) = n=9

11
9) If the coefficient of x!° in the expansion of (axz-b—lxj is equal to the coefficient of

11
x0 in the expansion of {ax-&j . Find the relation between a and b where a

and b are real numbers

11
Sol: In (axz-&j , the general term

x r 11-r
T..="C, [ax?)’ {&} =1c, abr X2 (1)

Put 22-3r=10=3r=12 = r=4
From (1), the coefficient of x1° is

a.Cl.l _4 u
b*

3.7

11 C4 b4

C,

11
In [ax-ﬁ} the general term is
X

r 11
T,.,="C, (ax)™" [&} =(-1) e, T (3)

Put 11-3r=-10=3r=21=r=7

11-7 4

:'HC a_
7.7

b

a
b7

From (3), the coefficient of x1is (-1)" “C,
Given that the two coefficient are equal

7 4
.. From(2), (4), we have/{lc4%7—/ﬁc7%

7 4
~E-gs e

= a3=-% = a’h’=-1=ab=-1
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10) If the coefficient of x°,x'%,x! in the expansion of (1+x)" are in A.P. then prove that
n2-41n+398=0
Sol: The coefficient of x%,x1°,x* in (1+x)n are
"Cy,"Cy,'Cyy
Given that "C,,"C,,,"C,, arein A.P.

n Cg
" ClO

n

+ Cll
n

ClO

= 2."C,,;="Cy+"C; = 2=

10 n-lO[' "C :il&”C,ﬂ:ﬂ}

:>2:_+_ .o r
n9 11 "C,., nr "C, r+l

10(11)+(n-10)(n-9)
(n-9)(11)

= 2(n-9)(11)=110+(n*-19n+90)

= 2=

= 22n-198=n*-19n+200
= n?-41n+398=0

11) If the coefficient of r'", (r+1)t™, (r+2) terms in the expansion of (1+x)" are in A.P.
then show that n*-(4r+1)n+4r*-2=0

Sol:  The coefficient of rth, (r+1)™, (r+2)* terms in (1+x)" are "C,,,"C,,"C,,,

Given that "C_,,"C,,"C,,, are in A.P.

= 2'nCr:nCr—l-i-nCHl = 2:#*-%
o= r +ﬂ C, _ n-r+1 and C. _nr
nr+l r+l| "C., r "C, r+l

”m r(r+1)+(n-r)(n-r+1)
(n-r+1)(r+1)

= 2(n-r+1)(r+1)=r(r+1)+(n-r)(n-r+1)
— 2Nr+2n-2r2-2r+2r+2=r2+r+n%-nr+n-nr+r2-r
= n?-4nr-n+4r*-2=0

= n’-n(4r+1)+4r*-2=0
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12) If x _13,135 1357, then prove that 9x?+24x=11

36 3.6.9 36.9.12

Sol: Given that x—E 1.3.5 1'3'5'7+ .........
3.6 3.6.9 36.9.12

_1 3[1}2 1.3. 5[1}:1.3.5.7 FT .\
o1l 3 RE || e
Adding 1+% on both sides, we have

1, ., A[1],L3[1 ? ,135 17
I+=+x=1+—| = +.....
3 MR RERE

Comparing the above series with

1+%P}+@PT b =Ly 0

‘LP g

we get, p=1,p+g=3=1+9=3=q=2

Also ———:>y: -2
p 3 3

w |

LS ek (Ly)a =1 { %T :Ef ~(3)2 =43

4_3J3-4_3J3-4
NS

4
=—+X=+/3 X=+/3- =
3 VR = 3 3
— 3x=3./3-4 = 3x+4=3/3
= (3x+4)° =(3V3) = 0x*+24x+16=27

— Ox%+24x=11

Very Short Answer Questions (2 Marks)
1) Find the middle term(s) in the expansion of (4x2+5x3)l7

Sol:  Given binomial exponent n=17 is odd

-2 middle terms are %=%:T9 and next term Ty in (4x*+5x3)Y we have
T, =T, ="C, (4x2) " (5x°) =1"C,4° (x2) 8 (x°) =V'C,.4° 5°.X®

T _17 2\ 203\ 17~ 28102\ 29 (o3)° 17~ 48 9,43
also T,=T,,,=""C,(4x*) " (5x°) =7C,4°(x*) .5°.(x*) =""C,4° 5°
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2)

Sol:

3)

Sol:

4)

Sol:

5)

Sol:

10
Find the coefficient of x® in [3x-ﬂ}
X

10 r
General form of (3X-§j is T,,,=C, (3x)"" {;y)
=(-1)" °C, 34" ......(1)
To get the coefficient of x® put 10-2r=-6 = 2r=10 = r=8

From (1), the coefficient of x®is (-1)° 1°C,31°84°=1°C,3%4°

If the coefficients of (2r+4)".(r-2)" terms in the expansion of (1+x)'® are equal.

Findr.

We know coefficient of rt" term in (1+x)" is "C,.1

Given that in (1+x)8, the coefficient of (2r+4)t™ term = coefficient of (r-2)™ term

:>18 C2r+3 :18Cr-3
- 2r+3=r-30r (2r+3)+(r-3)=18 [+ "C,="C,=r=s (or) r+s=n|
= r=-6 But r cannot be negative (or) 3r=18 = r=6

11
Find the middle term (S) in [4a+ 3_2b}

The binomial exponent n=11 is odd

. The 2 middle terms are %:%:T6 and the next form T7in
11 5 5
[4a+3—b} T6=T5+1=“05(4a)6(§bj :11C546.%a6b5=77x28x36><a6b5
a
3.\ 3
T,=T,,="C, (4a)’ (5 bj =1C,4° Fa5b6:77 x2°x 3" xa’h®
3 25
Fin the term independent of x in {T +5\/§}
X

25
General term of [i+5\/§} is

Yx
3 7" ; 2541 1
TH]_:ZE)Cr |:$:| |:5\/;i| :25Cr 325—r 5'x 3 2

To get the term independent of x, we put
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M LT 0= BT 50-0r=3r = 5r=50 = 1=10
3 2 3 2

. From (1), the term independent of x is 25.

C 325—10 510 :25C 315 510
10 10

-3
6) Write the general term in [1%(}

Sol: General term of (1-x)"is Tr1 = X" Hencen=3, X==

ST =

r+l

(3)(3+1)(3+2).......(3+r-1) [5_x} _(3)(4)(5)-rw(r+2) [SXT

r! 3 r!

-3
7) Find the general (r+1)!" term in the expansion of (4+5x)2

-3

Sol: G.E.= (4+5x)§ :{4[1+§xﬂ2 :(2f)-23 [(h%xf]:%

3
= 1+5_X 2 Here n:E’X:S_X
4 2 4

cn(n+1)(n+r-1)

General term of (1+x)" is T, =(-1) " X
Bz
T = 11 2)\2 2 2 (5xj
.. r+l__ I
8 r! 4
1 (3)(5)(7) e (27) {5_@
g 2'() 4
Long Answer Questions (7 Marks)
1)  Ifthe 2™, 3" and 4 terms in the expansion of (a+x)" are respectively 24,720 and

1080. Then find the value of a, x and n
Sol: The second term of (a+x)"is T.=T,,="C,a"'x'=240....(1)
The third term of (a+x)"is T,=T,,,="C,a"*x*=720......(2)

The fourth term of (a+x)"is T,=T,,,="C,a"*x*=1080.......(3)
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2)

Sol:

3)

Sol:

@: "CaTX 120 :{ncr}(a'l)(x)ﬂ:{%l}{f}ﬂ

1) "Ca™x 240

(3) _, "cax 1080 93{"@}(&4)(@:9:{E}Hzé

(2) " "ca™™*® 720 6 2

@ %_2—::%:4@ 2)=3(n-1) = 4n-8=3n-3= n=5

|
I

Now (4) = (5-1)x=6a = 4x=6a = 2x=3a = x:%a .......... (6)
Also (1) = "Ca™a'=240= "a, ,x=240

= 5a” [3261} (24)(10) = a‘a= M =32 = a°=32=2" = a=2

(5)(3)
. From (1) X:ﬁ:@:g - a=2,x=3,n=5
2 2
Prove that (i) Co + 3C1+32.Co+........+3"C,=4" i) S +2. S +3.&+....+n. ((;:n - n(r;l)
0 1 2 n-1

(i) we have (1+x)"=Cy+Cx+C,x’*+....+C X"

Put x=3, we get Co+C1.3+C5.3%+......+C,.3"=(1+3)"=4"

(ii) &+2.&+3.%+ ...... +n. G -G +2. ¢ +3. G, +....40. G,
CO Cl C2 Cn-l " C:O " Cl " C2 "

n-1

=n+(n-1)+(n-2)+...+3+2+1

=1+2+3+....+(n-1)+n= w

3
Find the sum of infinite series 1+§ %+§E} +@F} +...0..00

2 3
Let S= 1+2 l 25 1 +_2'5'8 l +....
32 36 2 3.6.9| 2
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4)

Sol:

5)

21 2.5H2 258”
=l+S S+ 2+ +o
16 12/6| 1.23|6

Comparing the above series with

g A e

=(1x)™

we get p=2, p+q=5= 2+g=5=> =3 also we have

(2 et

3. 35 357

Find the sum of the infinite series =+ —+
4 48 4.

8.1
S HEHE
4 1.2 1.2.3] 4

avse1s3 L 3S[ATL
14 124

3 35 357
4 48 4812

+

comparing the above series with 1+-— P F}
q

we get p=3, p+q=5= 3+g=5=q=2 Also 3 %

1 1
= (23 )E :8E :\/§:2\/§
Hence S:Z\/E-l

Find the sum of the infinite series 3.5 + 8.5.7

3.5.7.9

+
5.10 5.10.15 5.10.15.20
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Sol:

6)

Sol:

7)

Sol:

5.10 51015 5.10.15.20 1

2
Let s= 35 3.5.1 + 35.7.9 + w:1+§{1}+§[l} +
Adding 1+3.% on both sides, we have

2
143 245=14 2 2422 20y
5 1]15] 1.2|5

comparing the above series with 1+ { } p(p+q){ }Jr ,,,,,,, =(1-x)'p
liqg 12 |q

[$21 K]

we get p=3= p+gq=5=3+q=5=>q=2  Also 32% = X=

-3 -3 3

s {14

5J_+J_55J_8

33 33 33 5

If t-ﬂ+4—6+ 468 o then prove that 9t = 16

5 510 5.10.15

Given that t_g £+ 468 Fovreiinn

5.10 5.10.15

Adding 1 on both sides, we have

., 417, 46[1T 46817
I+H=1+—| = |+—| = | +——| = | +..........
u[s] 21|5] 3|5

2
Comparing the above series with 1+EF}+ p(p+q){5} S :(1-x)§

1] q 2!

We get p=4, p+q=6 = 4+0q=6 = =2 Also a:—:ngzé

et =12 <[22 -2

= 1+t:§ = 9(1+t)=25 = 9+0t=25 = 9t=16

If x=—2 + > 72 #27 2 ....... w0, then find the value of x*+4x
2'3 313° 413
5 57 579 _35 357 3.5.7.9

Given that x=—+——+-—"——
213 31.3° 413

2'32 3L 33 413°
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8)

Sol:

3.5[1}2 3.5.7{1}3 3.5.7.9[1}“
—_— = t— = F— =] *...........
2113 31 |3 4 |3

Adding 1+%E} on both sides, we have

3[17 . 3[1] 35[1T 357[1T 3579[1]
Now, 1+—| = [+x=1+—| = [+—| = | +——| = | + =+
13 113] 21|3] 3|3 41 |3

2 -
Comparing the above series with 1+ P Yy p(p+a)y Fo :(1'Y)Ep
1! q

We get p=3,p+q=5=>3+q=5= =2 Also ==

3 3

3 3
Mot 2] [ 2] iy v
= 1+14+x=+27 = 2+x=127 = (2+x)" =27

= X?+4xX+4=27 = X*+4x-23

If R, n are positive integers n is odd 0<F<1 and if (5\/§+11)n =R+F , then prove that
(i) Ris an even integers and (ii) (R+F), F=4".

Given that (5/5+11) =R+F;Let G=(5/5-11) =0<G<1

Now (R+F)-G=(5v5+11) -(5/5-11)’

=[“co (5v5)"+C, (5v5) " (11)+°C, (545 (11)’ +.....+"C, (11)“}

-.R+F-G is an Even integer=F-G is an integer since R is an integer

But O<F<1 and -1<-G<0 = 1<F-G<1=F-G=0=F=G ..Ris an Even integer

i) (R )P (oo (B (55-11) <[ (54B11) (5614 125120 =
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CHAPTER: 7
PARTIAL FRACTIONS

Weightage: (4 M)

KEY CONCEPTS
> Type-1: It’s in the form % where g(x) contains non-repeated linear factors in the
X
form ax + b.
Here, for every factor (ax + b) there exists one partial fraction of the af:rb
2X+3 A B
X: = +
(x+2)(2x+1) x+2 2x+1
> Type-2 : It’s in the form % where g(x) contains repeated and non-repeated
X
linear factors in the form (ax + b)".
Here, for every repeated factor (ax + b)", n>1eN, there exists n partial fractions of
the form
Al A2 An
+ e, + .
axth  (ax+b) (ax+b)
x?+13x+15 _ A B C
X: = +—+ -
(2x+3)(x+3)" 2x+3 Xx+3 (x+3)
> Type-3 : It’s in the form m, where g(x) contains a repeated irreducible factor of

9(x)
the form (ax2+bx+c)2

Here, for every factor (ax2+bx+c)2 there exists partial fractions of the form

Ax+B N Cx+D
ax” +bx+c (ax2+bx+c)2
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1)

Sol:

x*+1 _ Ax+B ,_Cx+D

Ex: 27,2 2
(x2+x+l) X“+x+1 (x2+x+1)

Type-4 : Its an improper rational function of the form m where g(x) contains

g(x)
linear factors or repeated linear factors

Here, first express the improper rational function

f(x) o T, 1)

=q(x)+——= and resolve m into its partial fractions accordingly
g(x)  9(x) 9(x) 9(x)
Ex:

x3 3x-2 A B
X (x D)+ =(x1
(x-1)(x+2) (x-1) X2 +x-2 (x1) x-1 x+2

f(x)

Type-5 : It’s in the form —— where g(x) single repeated linear factor in the form

9(x)
(ax + b)"

Here take g(x) =y and find x in terms of y

Then change m into a rational function of y and simplify accordingly

g(x)
Ex: X2'2X26= (v+2) -23(y+2)+6 wherey =x- 2
(x-2) y
Type 6 : It’s in the form %, where g(x) contains a non repeated irreducible
factor of the form ax2+bx+c

Here, for every factor (ax’+bx+c), there exists one partial fraction of the form

AxX+B
ax?+bx+c

x*-3 A  Bx+C
+

Ex: =
§ (x+2)(x*+1) x+2 x*+1

LEVEL-1 (4 Marks)

Resolve — into partial fractions
X°(x+a)
1 A B C D
Let =t
xX*(x+a) x x* x* x+a
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_ Ax*(x+a)+Bx(x+a)+C(x+a)+Dx’
x3(x+a)

AX? (x+a) +Bx(x+a)+C(x+a)+Dx’=1.......... (N

Putting x = -a in (1) we get A(0)+B(0)+C(0)+D(-a)3=1
-1
3

=D(-a)}=1=D=—=
a

Putting x =-0in (1) we get A.0 (a) + B.0(a) +C(a)+D(0)=1
— Cla)=1=C =§

Equating the coefficient of x3, we get

A+D=0=A=-D— A:$

Equating the coefficient of x?, we get

a(A)+B=0:>B=-a(A)=-a{%} .
1 A BC D

e R P R Nl

x*(x+a) x x* x° x+a

1 1 4 1 1
a’x a’x® ax® a’(x+a)

2) Resolve % into partial fractions
X_

. 2x+3:2(y+1)+3:2y+5
"(X_1)3 y3 y3
2.5__2 5

y' Y (x=1" (x-1)°

. 2x43_ 2 5
”(x-l)3 (x-1)? (x-l)3

Sol:  x-1=y then x=y+1

3x-1

3 Resolve
) (1-x+x2)(x+2)

into partial fractions

3x1  _ A Bx+C _A(1-x#x*)+(Bx+C)(x+2)

Sol: Let (1-x+x2)(x+2) X42 ¥ 1-x+x2 (x+2) (1-x+x2)

= A(1-x+x?)+(Bx+C)(x+2)=3x-1...............(1)



4)

Sol:

5)

Sol:

Putting x=-2 in (1) we get A(1+2+4)=-7
=7A=-7 = A=-1

Equating the coefficients of x? in (1) we get A+B=0

Equating the constant terms in (1), we get A+2C=-1
= B=-A
=2C=-1-A=-1+1=0=C=0

) 3x-1 _ A N Bx+C _ -1 X
B (1-x+x2)(x+2) X+2  1-x+x? x+2  1-x+x?

24ox+1 . . ]
w into partial fractions
X°+X

Resolve

The denominator x3+x%=x%(x+1)

GE = 22X +2x+1 2x2+2x+1: A, B, C_ Ax(x+1)+B(x+1)+Cx?

Cx? | X(x+1)  x x° x+1 x*(x+1)
— AX(x+1)+B(x+1)+Cx?=2x2+2x+1............ (1)
Putting x=0in(1) we get A(0)+B(1)+C(0)=1=B=1
Putting x=-1 in (1) we get A(0)+B(0)+C(-1)?

= 2(-1)%42(-1)+1=C(1)=1=C=1
Equating the coefficients of x?, we get 2=A+C=A=2-C
=2-1=1

x42x+1_ A B C 1 1 1
L AT Py +
x3+x2 X X2 x+1 X Xx

2
Resolve _ X8 into partial fractions

(x+2)(x2+1)

X3 _ A Bx+C_A(X+1)+(Bx+C)(x+2)

et (x+2)(x2+1) Txi2 X (x+2)(x*+1)

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

= 5A=1 :>A=%

Putting x=0in (1), we get A+2C=-3 :>C=%8
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Comparing the coefficients of x?, we get A+B=1

B=1-A=1-2_2
5 5

x*-3 1 4x-8
+

(x+2)(x*+1) 5(x+2) 5(x*+1)

2_
6) Resolve x+1

into partial fractions
(x+1)(x-1)

2

x2-x+1 _A_ B C
(x+1)(x-1)° x+1 x-1 (x-1)°

Sol: Let

X x+l  A(x-1)"+B(x+1)(x-1)+C(x+1)

= (x 1) (x1) (x+1)(x-1)

= A(x-1)2+B(x+1)(x-1)+C(x+1)=x?-x+1.....(1)
Putting x=1in (1) we get A(1-1)2+B(2)(0)+C(1+1)=1

—2C=1 :>c=%
Putting x=-1is (1), we get A(-1-1)?+B(-1+1)(-1-1)+C(-1+1)=3
— 4A=3 :>A=%

Equating the coefficients of x?, we get A+B=1= B=1-A=1-§:%

o Xx#l A B, C _ 3 1 1
U (x+)(x1)” x+l X1l (x-1)F 4(x+l) 4(x-1) 2(x-1)

2+3x+4 . . .
7) Resolve _2X 34 into partial fractions

(x-l)(x2+2)

2°+3x+4 _ A | Bx+C_ A(X'+2)+(Bx+C)(x-1)
(x-1)(x*+2) x-1 x*+2 (x-1)(x*+2)

Sol: Let

= A(x?+2)+(Bx+C)(x-1)=2x2+3x+4......(1)

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

=3A=9=A=3

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



Comparing the coefficients of x? in(1), we get A+B=2—=0
=3+B=2=B=-1

L 2x*4+3x+4 3 (x+2 3 2
U (xD)(x*+2) x1 X420 x1 X742

4

8) Resolve (xl;w into partial fractions
x2-3x+2)x4(x2+3x+7
4 a3 2
Sol:  (x-1(x-2)=x?-3x+2. Now on dividing x* by x?-3x+2, X(-) 3E(+)+ %);
x* 3x3- 2x2
D (2) 3x3- 9x% + 6X
(et)x2) 606 0
15x-14 7x%-6x
= (X2+3x+7 )+ ————
(x-1)(x-2) 72— 21x + 14
() () ()
I5x-14 A ,_ B _A(x2)+B(x-1)
(x-1) (x-2) (x1) (x2)  (x1)(x-2) 15x-14

A(x-2)+B(x-1)=15x-14......(1)

Putting x=1in (1), we get A(1-2)+B(0)=15(1)-14=1=-A=-1

Putting x=2 in (1), we get A(0)+B(2-1)=15(2)-14=16 =B=16

4
X =x>+3x+7- i + E
(x-1)(x-2) X-1 X-2

9) Resolve into partial fractions

>

*(x+3)
318 A B C D 3x+8
— 4+ =
X(x+3) x x* x° x+3  x*(x+3)
AX? (x+3)+Bx (x+3)+C(x+3) +Dx°
x° (x+3)
= AX? (x+3) +Bx (x+3) +C(x+3) +Dx*=3x-18......(1)
Putting x=-3 in (1), we get A(0)+B(0)+C(0)+D(-3)?
= 3(-3)2-18 =-270=-27 = D=1
Putting x=0in (1) we get A(0)+B(0)+C(0+3)+D(0)=3(0)-18

Sol: Let
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—=3C=-18=C=-6
Equating the coefficients of x3 in(1), we get
=A+D=0=A=-D=-1=A=-1

Equating the coefficients of x? in (1), we get

—3A+B=0= B=-3A=-3(-1)=3 =B=3

-1 3 6 1
= 4+ 4+
x x* x® x+3
3
10) Resolve X ___into partial fractions
(x-1)(x+2)
Sol: Here, then degree of numerator of 3> degree of denominator 2.
So. it is an | . x2+x-2) x3(x-1
o, it is an improper function
X3+x2-2X
Also (x-1)(x+2)=x%+x-2 ()@
s -
ey I SR
(x-1)(x+2) X2 +X-2 -XP-X+2
QIGIQ.
X2 _ 3x2
X2+x-2  (x-1)(x+2) 3x-2

A, B _A(x*+2)+B(x-1)
x-1 x+2 (x-1)(x+2)

= A(x+2)+B(x-1)=3x-2......(1)
Putting x=1 in (1), we get A(3)+B(0)=3-2 = 3A=1 :>A=%
Putting x=-2 in (1), we get A(0)+B(-3)=3(-2)(-2)

= -3B=-8= B=%

3x-2 A B 1 8
= > -+ = +
XP+x-2 x-1 x+2 3(x-1) 3(x+1)

'X—S:x-1+ 1, 8
C(x-1)(x+2) 3(x-1) 3(x+1)

LEVEL-11 (4 Marks)
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1)

Sol:

2)

Sol:

X+l . . .
Resolve ————— into partial fractions

(x2+x+1)
x241  _ Ax+B | Cx+D _(Ax+B)(xX*+x+1)+Cx+D
Let 2 = 2 + 2 = 2
(x2+x+1) X“+x+1 (x2+x+1) (x2+x+1)
= (Ax+B)(x2+x+1)+(Cx+D)=(x?+1).............. (1)

Equating the coefficients of x3 in (1), we getA=0
Equating the coefficients of x? in (1), we get A+B=1
= 0+B=1B=1
Equating the coefficients of x in (1), we get
A+B+C=0=0+1+C=0=C=-1
Equating the constants in (1), we get
B+D=1=1+D=1
=D=1-1

XM _Ax+B  CxtD 1 X
“(x2+x+1)2 X*+x+1 (x2+x+1)2 X*+x+1 (x2+x+1)2

Resolve + into partial fractions
(x—1)"(x-2)

Let 1 _ A + B + C N 1
(x-l)z(x-z) (x-1) (x-l)2 (x-2) (x-l)z(x-Z)

_ A(x-1)(x-2)+B(x-2)+C(x-1)°
] (x1)°(x2)
= A(x-1)(x-2)+B(x-2)+C(x-1)%=1.....(1)

Putting x=1in (1), we get A(0)+B(1-2)+C(0)=1=-B=1=B=-1
Putting x=2 in (1), we get A(0)+B(0)+C(2-1)>=1=C=1
Equating the coefficients of x? in (1), we get A+C=0
=>A=-C=A=-1
1 A N B C

T (x-2) (x-1) (x-1F (x-2)
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3)

Sol:

4)

Sol:

5)

Sol:

| 1 1

(x-1) (x-1)° X2

Find the coefficient of x* in the power series expansion of

3X
(x—2)(x+1)

Resolving the given fraction into partial fraction

3X 2 N 1
(x—2)(x+1)_x—2 X+1

2 1 2 1
+ +

|

I
1
[

I

| <
L 1
AN

+
—~
H

+

>

A —
AR

[l

|
1
[N

+
N | X

+
/—l'\

.. coefficients of x* :_—f‘[+1=1—i :E
2 16 16

x> +5x+7

Resolve (x_3y into partial fractions
X_

Put x-3=y then x=y+3

 XPHBX+T (y+3)2 +5(y+3)+7
° (X-3)3 y3

y’ +6y+9+5y+15+7 _ y*+11y+31

3 3

y y

11 31 11 31
—2+—3: +

1
+ 2 3
yo yo X3 (x-3)° (x-3)

1
4+
y

Resolve
X

into partial fractions

2.3x+2

)3+

X

2

The denominator x?-3x+2=x2-2x-x+2=x(x-2)-(x-2)=(x-1)(x-2)

3X+7 3X+7 A

_A(x-2)+B(x-1)

G.E. = =

X —3x+2 (x-1)(x-2) (x-1) (x-2)

= A(x-2)+B(x-1)=3x+7....... (1)
Putting x=1in (1) we get A(1-2)+B(1-1)

=3(1)+7 =-A=10=A=-10

B (x—1)(x—2)

Putting x=2 in (1), we get A(x-2)+B(2-1)=3(2)+7=B=13
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6)

Sol:

7)

Sol:

x+7 __A B _-0 13
x2—3x+2_(x—1) (x—2)_x—1 X—2

Resolve into partial fractions

2

1 (x-2
1 A . B _C

e () D (1 (x-2)

I S

(x-1)"(x-2)

A(x-1)—(x=2)+B(x-2)+C(x-1)°

(x=1)°(x-2)

= A(x-1)(x-2)+B(x-2)+C(x-1)?=1........... (1)

=

Putting x=1in (1), we get A(0)+B(1-2)+C(0)=1=-B=1=B=-1
Putting x=2 in (1), we get A(0)+B(0)+C(2-1)>=1=C=1
Equating the coefficients of x? in (1), we get

A+C=0=A=-C=A=-1

, 1 _ A, B C
U (%) (x2) (%) (x-1)° (x-2)
e S

(x-1) (x-1)° x-2

3
X . . .
Resolve into partial fractions

(x-a)(x-b)(x-c)

x? A B . C
Let =Lt Here deg(Nr)=deg(D
) (x-a)(x-b)(x-c) +x-a+x-b+x-c ere deg(Nr)=deg(Dr)

(x-a)(x-b)(x-c)+A(x-b)(x-c)+B(x-a)(x-c)+C(x-a)(x-b)

(x-a)(x-b)(x-c)

= (x-a)(x-b)(x-c)+A(x-b)(x-c)+B(x-a)(x-c)+C(x-a)(x-b) = x3 ....... (1)

Putting x=a in (1) we get 0+A(a-b)(a-c)+0+0 =a3

10



8)

Sol:

Sol:

x3 a’ b3 c?
+

" (x2)(xb)(x6) — (ab)(ac)(xa) (bc)(ba)(xb) (c-a)(c-b)(xc)

X3

(2x-1)(x+2)(x-3)

Resolve into partial fractions

Let X :1+ A + B +£
(2x-1)(x+2)(x-3) 2 2x-1 x+2 x-3

(2x-1) (x+2)(x-3) +A(2)(x+2) (x-3) +B(2)(2x-1)(x-3) +C(2) (2x-1) (x+2)
2(2x-1)(x+2)(x-3)

2 (2%-1) (x+2) (x-3) +2A (x+2) (x-3) +2B( 2x-1) ( x-3) +2C ( 2x-1) (x+2) =2x° ......

Putting x:% in (1) we get 0+2AE}[-§}+B(O)+C(O)
= ZH DAL AL
8 2 4 50

Putting x=-2 in (1), we get 0+A(0)+2B(-5)(-5)+C(0)
=2(-8) =50B =-16 =B= -
25
Putting x=3 in (1), we get 0+A(0)+B(0)+2C 5(5) = 2(27)

= 25C=27 —C= 2/
25

X 1 A B cC _
=_+ + + =

T2 ) (x#2)(x3) 2 (2x1) (x+2)  (x-3)

1

2
1 8 2

56(2x-1) 25(x+2) 25(x-3)

3

Resolve (21))(—(1)2 into partial fractions
X-1)(x-

ot X 1, A B _C
(2x-1)(x-1)" x (2¢1) xT° (x-1)°

x° _(2x1)(x-1)° +A(2)(x-1)" +B(2) (2x-1) (x-1) +C(2) (2x+1)

(2x-1) (x-1)* 2(2x-1) (x-1)

1—
Putting X=§ X (1), we get

10



= 2A+2B-2C=1=2B=1+2C-2A = 2B=1+2-1=2B=2=B=1

_x 1t A,B,C_ 1, 1 1,1
C(2xD)(x1)° 2 2x1 x1 (x-1)® 2 2(2x1) (x1) (x-1)

10) Resolve f—+3 into partial fractions
(1-)" (1)

Sol:  Let X+3 _ A B Cx+D

B (o) @) (@ (o)

_ A@x)(1x) +B(L4x* )+ (Cx+D) (1)
(1)’ (l+x2 )

A(LX) (145 ) +B(14x7) +(cx+D)(1x)" =x+3
= A(1-X) (14X ) +B(1+x? )+ (cx+D) (X*-2x+1) =x+3......(1)
Putting x=1in (1) we get A(0)+B(1+1)+(Cx+D)(0)
=1+3 =2B=4 =B=2......... (2)
Comparing the coefficients of x3 in (1), we get —A+C=0 = A=C......... (3)
Comparing the constant terms in (1), we get A+B+D=3
— A+0=3-B=3-2=1 = A+D=1........(4)

Comparing the coefficients of x? is (1) we get A+B-2C+D=0

— 2C=(A+D)+B=1+2=3 =C= g

From (3), A=C= g . from (4) D=1-A=1-

N | w

1
2
X+3 A B ,Cx+D_ 3 ., 2 (3]

) @) @ @d) 20%) @x) 2(00)
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Chapter-8
MEASURES OF DISPERSION
Weightage: (2 + 7)
\ery short answer questions (2 M)
Level-1
Find the mean deviation about mean of the following discrete data
3,6,10,4,9,10
Sol: Let x be the mean of given data

sum of observations
number ofobservation

x|
11

_3+6+10+4+9+10 42 _
6 6

7

x|

Now calculation of mean duration from mean

Xi 3 /6|10 4|9 10

‘xi —>_<‘ 4 1 3 31213

Total >'|x-x =4+7+3+3+2+3=16

> P
. |7 16 8
-. mean deviation frommean= =2 ==—-==| 2.67

2. Find the mean deviation about median for the following data 13, 17, 16, 11,
13, 10, 16, 11, 18,12, 17

Sol: Arranging data in ascending order 10, 11, 11, 12, 13, 13, 16, 16, 17, 17, 18
Here number of observations n = 11 (odd)

(i.e.,) Median = nTH:&Z"'lze Ungrouped data:
Median = "L it is odd
-. Median (b) = 6" observation is 13 edian = ifnis o

10



Calculation of mean deviation about median

xi |10 |11 |12 | 13 | 13 | 16 | 16 | 17 | 17 | 18

|>éi|- 32210033445 g, yor

. Mean deviation about median

3 [x b
=l = 2_7 = 2.45
n 11

3. Find the variance and standard deviation of following data 5, 12, 8, 18, 6, 8, 2, 10
5+12+3+18+6+8+2+10 :6_4:

Sol. The mean of given data is x= . 5 =8
X 5 12 3 18 6 8 2 10
X, — X -3 4 -5 10 -2 0 -6 2
(x _;()2 9 16 25 100 4 0 36 4

Zn:(xi—})z =194

- Variance | _Ez(x _;)2

c"=——=| 2425

Standard deviation (c) = v24.25 =[ .4, | (approx)

4.  Find the mean deviation from mean of the following discrete data
6,7, 10,12, 13, 4,12, 16.
6+7+10+12+13+4+12+16 _

Sol. The mean of given data is x= 5 10
The absolute value of deviations |x -x| =4, 3,0,2,3,6,2,6
3.25 Zn:‘xi =
Mean deviation from mean = +*——— = 4+3+0+2;3+6+2+6 = %

10



Level-1l

5. The coefficient of variation of two distribution are 60 and 70 and their
standard deviations are 21 and 16 respectively. Find their arithmetic means.

Solu: Given coefficient of variation of 1% distribution = 60
Coefficient of variation of 2™ distribution = 70

And standard deviations s, =21,6,=16

Co-efficient of variation = s x 100 > arithmetic mean

X

For 1% distribution 60 = Zx 100 = x =21X100

Xy 60
)_(1 =35
For 2" distribution 70 =22 100 = x, = 16%100
X, 70
§z=¥= 22.85

6. Find the mean deviation about mean for the following data
Xi 2 5 7 8 10 35
fi 6 8 10 6 8 2

Sol. Calculation of mean deviation about mean.

Xi fi fixi ‘xi —>_<‘ =|x 8§ f, ‘xi —>_<‘
2 6 12 6 36

5 8 40 3 24

7 10 70 1 10

8 6 48 0 0

10 8 80 2 16

35 2 70 27 54

N=3"f =40 2. fix =320 N=> f;|x —8/=140
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_ > fix

Mean | *X= 320

Lox=22-_-8

3t ' 40

Mean deviation about mean = %Z fi %~
i=1

=140 _ 135

40

7. Find the variance of the data 6, 7,10, 12, 13, 4, 8, 12
6+7+10+12+13+4+8+12 :E:

Soln: Mean x = 9

8 8
Xi 6 7 10 12 13 4 8 12
X — X -3 -2 1 3 4 S5 -1 3

Z:(Xi_x)2 74 _

Sovariance= —— = 7 =| 9.25
8 8

8.  The variance of 20 observations is 5. If each is multiplied by 2, find the
variance of resulting observations.

Solu: We know that each observation in data is multiplied by k then variance of
resulting data = k? times original variance.

. variance of new observations = 22.5 = 20
Long Answer Questions: (7 M)
Level — |

1. Find the mean deviation from mean of following data, using stem deviation
method.

Marks:  0-10 10-20 20-30 30-40 40-50 50-60 60-70
No. of

students: 6 5 8 15 7 6 3
Solu: We shall construct the following table.

11



X, -A -

Class | Midpoint Ng. of | Y7y - =X Fly —%
interval (%) students s Vi i %=X
In 1 (f) o Xi |Xi _334|

' ' 10

6-10 6 6 -3 -18 28.4 170.4

10-20 15 5 -2 -10 18.4 92

20-30 25 8 -1 -8 8.4 67.2

30-40 35 15 0 0 1.6 24.0

40-50 45 7 1 7 11.6 81.2

50-60 55 6 2 12 21.6 129.6

60-70 65 3 3 9 31.6 94.8

=-8
N=50 T 659.2

Here width of class interval is 10 and assumed mean A = 35

Here N =50
Mean | _ PRAY
X = A+ h
N
- x=35+[ 2] x10=] 334
50

Mean deviation from mean =

%Z f ‘xi —i‘

= % (659.2) = approx)

13.18

3. Calculate the variance and standard deviation of following continuous
frequency distribution.

Class

80-90 90-100
Interval

30-40 40-50 50-60 60-70  /70-80

Frequency 3 7 12 15 8 3 2
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Sub: Constructing the table with given data.

Class Frequency Midpt Ji Xi765 i fiyi fiyi?
Interval (f) (x) 10

30-40 3 35 -3 9 -9 27

40-50 7 45 -2 4 -14 28

50-60 12 55 -1 1 12 12

60-70 15 65 0 0 0 0

70-80 8 75 1 1 8 8

80-90 3 85 2 4 12 12

90-100 2 95 3 9 18 18

N =50 >fiyi=-15 X fiyi* =105

Here width of class interval (h) = 10, assumed mean A = 65

Mean = )_(:A+(z|1:yijxh = 65+ %Xlo =62 am)

Variance | o? ::l—zz [NZ fy? (3 fy, )2}

, _ 100
o, = ——
2500

% [5250-225]=| 201

[50(105)- (-15)° ]

- Standard deviation approx = o, = /201 = [ 14.18

3.  Calculate the variance and standard deviation for the discrete frequency
distribution.

Xi 4 8 11 17 20 24 32
Fi 3 5 9 5 4 3 1
Sol: Construction of table
Xi fi fiXi Xi-X (Xr })2 f (Xi- >_<)2
4 3 12 -10 100 300

11



8 5 0 -6 36 180
11 9 99 3 9 81
17 5 85 39 45
20 4 80 6 36 144
24 3 7210 100 300
32 1 2 18 324 324
f.x, f(x-x)

NEE :213(74 )

Here N = 30, i fx. =420 (% —%)2 —1374

_ 2T 420
N 30 L1

x|

Variance o =%Z fi(x — x)2 =%(1374) 3 458

Standard deviation T= /458 3 6.7

4, Find the mean deviation about mean for the following continuous distribution.
Height
(incm)

No. of
boys

95-105  105-115  115-125 125-135 135-145 145-155

9 13 26 30 12 10

Solution: Construction of table
No.of  Midpoint

Height boys % FiXi |Xi- x| filxi-x |
95-105 9 100 900 25.3 221.7
105-115 13 110 1430 15.3 198.9
115-125 26 120 3120 5.3 137.8
125-135 30 130 3900 4.7 141.0
135-145 12 140 1680 14.7 176.4
145-155 10 150 1500 24.7 241.0

N=>rf =100 > fx= 12530 > f x —x| = (1128.8)

11



X =

D fx 12530 |
N 100

125.3

Mean deviation from mean = %Zfi X, =X

_ 1 _
= 1551288 =[ 1129 | (approx)

Level-2

5.  The complete table gives the daily wages of workers in a faculty compute
the standard deviation and coefficient of variation of wages of workers.

V(\S‘Sg)e 125-175 175-225 225-275 275-325 325-375 375-425
No. of 22 19 14 3 4
wages

Wages (Rs)  425-475 475-525  525-575

No. of
6 1 1
workers
Solution:
irﬁﬁ%l Midpt x; Frequiency Yi:% fiyi y? fiy?
125-175 150 2 -3 -6 9 18
175-225 200 22 -2 -44 4 88
225-275 250 19 -1 -19 1 19
275-325 300 14 0 0 0 0
325-375 350 3 1 3 1 3
375-425 400 4 2 8 4 16
425-475 450 6 3 18 9 54
475-525 500 1 4 4 16 16
525-575 550 1 5 5 25 25
N=7 D> fy, =-31 > fy? =239

Here width of class interval (h) = 50, assumed mean A = 300

§:A+(¥th
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Mean =300 +(‘7_321j50 =300 - % = [ 27847

, h? 2 2
Variance | o =z | N6 ()|

Ox = 2500 @- %1 = | 88.52
72 T2x72

Coefficient of variation = %x x100 = 2222
X 278.47

x 100

= | 31.79

6. The mean of 5 observations is 4.4 their variance is 8.24. If three of the
observations are 1, 2 and 6. Find the other two observations.

Solu. Let the other two observations be x and y. Then the seriesis 1, 2, 6, X, V.

Sum of observations e 9t Xty

§ = . 5
No. of observations

But mean x = 4.4 given

o 94+ x+y
‘ 5

Variance o? = 8.24

= %Zxﬁ ~(x) =824

=44 = x+y=13 —— (1)

2 2
N 1+4+365+x +y -(4.4)2=8.24

= X2 +y2 = 5(8.24) + 5(19.36) — 41

=X +y? =97 —— (2)

(2) = (x+y)*—2xy =97

(13)2—2xy =97 = 2xy =72

xy = 36

Then x +y =13, xy = 36

(x-y)? = (x+y)2 — 4xy =169 — 144 =25

X—y=5 solvingx+y=13and x—y=5 Weget | x=9,y=4

11



Chapter-9
PROBABILITY

Weightage: (4 + 4 + 7)

Short Answer Type Questions(4 Marks) :

LEVEL-1:
1) A speaks truth in 75% of cases and B in 80% cases. What is the probability that
their statements about incident do not match.
Sol: Let E; and E; be the events that A and B speak truth respectively
7 3 — 3 1
P(E,)=—="=P(E, )=1-2==
(B)=1p5=3 = P(E)=15=5 o (A)sP(A)L
+ =
80 4 — 4 1
=— =2 P(E,)=1-=== 1M
(B)=1057% = P(B)=1-c=5 (1m)
. The probability that their statements about an incident do not match=
P(E,NE,)+P(E,NE,)
=P(E,).P(E,)+p(E,).P(E,) (- E1,E; are independent events) (1m)
45 45 |20
2) A,B,C are three horses in a race. The probability of A to win the race is twice that
of B and probability of B is twice that of C. What are the probabilities of A, B and
C to win the race.
Sol: LetA, B, C be three horses representing as events A, B, C respectively

Given P(A) = 2P(B) — (1) (1M)
P(B) =2P(C) — (2)
Let P(C) = x
- P(B) = 2x and P(A) = 2(2P(C))
= 4P(C) (1M)
= 4x

11



3)

Sol:

4)

Sol:

We know P(A) + P(B) + P(C) =1

S AXE2X+Xx=1=7x=1 or x= i

(i. e.|P(C)=

=~

—ox=2 |p(a)=ax=2
P(B)=2x=— [R(A)=4x=~ (1Mm)

A and B are events with P(A)=0.5, P(B)=0.4 and P(AB)=0.3. Find the probability

that (i) A does not occur (ii) neither A nor B occurs

(i) We know that A® denotes the event : A does not occur and (AU B)” denotes the

event : neither A nor B occurs. (1M)
Then P(A®)=1-P(A)=1-0.5 (1Mm)
(i) By addition theorem P(AuU B)=P(A)+P(B)-P(AB)

=0.5+0.4-0.3

=0.6 (1m)

~.P(AUB) =1-P(AUB)

=lo4 (1m)
A problem in calculus is given to two students A and B whose chances of solving
it are % and%. Find the probability of the problem being solved if both of them
try independently.

Let E4, E; be events of A and B to solve a problem in calculus independently.

PE)=ZPE)=2

- P(A)+P(A)=1

P(E2)=%,P(E_2):% (1M)

.. The probability of problem being solved
= 1-probability that the problem will not be solved

= 1-P(E,nE,) (1Mm)

=1-P(El).P(E2)



:_']__E_E = l (ZM)
34 |2

5) Find the probability of drawing on Ace or a spade from a well shuffled pack of 52
playing cards.

Sol:  The number of ways of selecting a card from a pack of 52 cards is ¥*C,=52  (1M)

Let A, B be events of drawing an ace and spade respectively

P(A)=i (- 4 acesin a pack)
52
13 .
P(B):§ (' 13 spades in a pack)

P(An B):é (- only one ace in 13 spade cards) (1M)

~. Probability of drawing an ace or spade is P(AuUB)=P(A)+P(B)-P(ANB)

P(AU B):i+E_i:E: (ZM)
52 52 52 52 113

6) The probability for a contractor to get a road contract is % and to get a building

contract is g The probability to get atleast one contract is% . Find the probability

that he gets both the contracts.

Sol: Let A be event of getting road contract B be event of getting building contract.

Given P(A):%,P(B):g (1M)
P(atleast one) =P(AU B)=% (1M)
P(AUB)=P(A)+P(B)-P(AB)

%:%+§-P(Am B)
“P(ANB)=T 2= % (2m)
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Level:2

7) Let A and B be independent events with P(A)=0.2, P(B)=0.5. Find (i) P(%) (ii)

P(%) (iii) P(AAB) (iv) P(AUB)
Sol: (i) Given A and B are independent events P(AnB)=P(A)P(B)
AL (AY_P(ANB)
() P(Ej_ P(B)
P(%): P(ﬁ)('BP)( B)_ P(A)=0.2 [ ] (1m)
. B\_P(ANB)
(i) P(Kj_ P(A)
P(%j:%:P(BF 05 [ ] (1m)

(i) P(AnB)=P(A).P(B)

=(0.2)(0.5)

[ ] =0.1 (1M)
(iv) P(AUB):P(A)H:’(B)-P(A('\B)
I:I =0.2+0.5-0.1 =0.6

(1m)

11



8)

Sol:

9)

Sol:

The probability that Australia wins a match against India in a cricket game is

given to be % If India and Australia play 3 matches what is the probability that

(i) Australia will lose all three matches
(ii) Australia will win atleast one match

Let A be an event that Australia wins a match against India in a cricket game

.-,p(A):%: P(K):% P(K)=1—P(A) (1m)

(i) Probability that Australia will loose all three matches = P(K).P(K).P(A)

2228 | (M)
333 27

(ii) Probability that Australia will win atleast one match = 1-probability of loosing all

= 1-&:& |:| (1M)
27 27

A bag contains 12 two rupee coins, 7 one rupee coins, 4 half a rupee coins. If
three coins are selected at random then find the probability that

matches

(i) Sum of three coins is maximum (ii) Sum of three coins is minimum
(iii) each coin is of different value

The sample space of the experiment getting 3 coins from 23 coins n(S)=%C,

(1Mm)
(i) Even A: getting sum maximum
Select 3 coins from 12 (2Rs coins) in ¥C, ways
~.n(A)="C,
12
C
P(A): 23(:3 (1M)

(ii) Event B : getting sum minimum

12



1

Select 3 coins from 4(= Rs coins) in *C, ways
2

~n(B)="C,

4
C3
23C
2

p(B): (1Mm)

(iii) Event C: each one is of different values

Select 1 coin from 12 (2 Rs coins) in **C, ways

Select 1 coin from 7 (1 Rs coins) in 'C, ways
Select 1 coin from 4 (l Rs coins) in “C, ways
2

~.n(C)=*c,’c. c,

-p(c)= (1M)

10) The probability of three events A,B,C are such that P(A)=0.3, P(B)=0.4, P(C)=0.8,
P(AnB)=0.08, P(AnC)=0.28, P(AnBNC)=0.09 and P(AUBUC)>0.75. Show

that P(BNC) lies in interval [0.23, 0.48]
Sol:  Given P(A)=0.3,P(B)=0.4, P(C)=0.8

P(ANB)=0.08, P(ANC)=0.28, P(AnBNC)=0.09

P(AUBUC)20.75
-0<P(A) <1

Clearly 0.75<P(AuUBUC)<1

~.P(AUBUC)=P(A)+P(B)+P(C)-P(A " B)-P(B " C)-P(A " C)+P(A B C)

= 0.75<0.3+0.4+0.8-0.08-P(B C)-0.28+0.09 <1

—0.75<1.23-P(BNC) <1

12



11)

Sol:

—0.75-1.23<-P(BNC) <1-1.23=0.48> P(BNC)>0.23

—0.23<P(BNC)<0.48
| |

~.P(BNC) e[0.23, 0.48]

Bag B; contains 4 white and 2 black balls. Bag B, contains 3 white and 4 black
balls. A bag is drawn at random and a ball is chosen at random. What is the
probability that the ball drawn is white

Let Ey, E; be events of choosing bags B1 and B, resp. Then P(El):P(E2)=%

E,) 6 3 E,) 7
W=(WnNE,)u(WnNE,) and (WNE,)n(WNE,)=¢ (1m)
~.P(W)=P(WNE,)+P(WNE,)

P(El).P[W}P(EZ).P(Eﬂ] [by multiplication theorem]
1 2
:1_g+£_§:1+i: E (ZM)
23 27 3 14 142

Long Answer Questions (7 Marks)

Level:1

1)

Sol:

If AB,C are three independent events of an experiment such that
P(AmBCmC°)=1,P(ACmBmCC)=1,P(ACmB°mCC)=1, then find P(A), P(B) and
4 8 4

P(C).

Given P(An BCmCC)=%—> (1)
P(ACmBmCC)=%—> (2)

12



P(ACmBCmCC):%eB)

If A,B,C are independent events then (P BmC):P(A).P(BI).P(C)

@_ P(A°).P(B).P(C%) _
(3) P(A®).P(B°).P(C°)

_1
2

SRl

:%:%:W(B):P(BC)

— 2P(B)=1-P(B)

=3P(B)=1

wlrF

~|P(B)=

(1) _ P(A).P(B°).P(C%) _ _

2 P(A%)P(B°)P(C%)

NG TN

PA) - P(A)=P(A%)

= P(A%)

2P(A)=1
-P(A)=3
From (3)  P(A°)P(B%) P(CC):%
(1-%)(1—%).P(CC)=%

(1m)

(2m)

(2m)

12



2)

Sol:

n
i
Mlw

=[P(C)= (2m)

N~ |

State and prove addition theorem on probability

Statement: Let A, B be any two events of a random experiment and P is a
probability functions

then P(AUB)=P(A)+P(B)-P(ANB)

Prof: Let A and B are any two events of random experiment and P is a probability
function

Case(i) : Suppose AnB=¢ then P(AnB)=P(¢)=0

Now P(AUB)=P(A)+P(B) O @

= P(AUB)=P(A)+P(B)-0

~.P(AUB)=P(A)+P(B)-P(ANB) (1Mm)

Case(ii): Suppose AnB=¢ then AUB=AU(B-A) and AUB=AU(B-A) and
An(B-A)=¢ |

Now P(AUB)=P[AU(B-A)]

=P(A)+P(B-A) (1Mm)
(- An(B-A)=9)
=P(A)+P[B-(AnB)] (. B-A=B-(ANB)) (1m)

=P(A)+P(B)-P(ANB)
(- IfFE, < E,then P(E,-E,)=P(E,)-P(E,))

. From Case (i) and Case (ii)

12



P(AUB)=P(A)+P(B)-P(ANB)

(2m)

3) A,B,C are 3 newspapers from a city 20% of the population read A, 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% read all three. Find the percentage of population who read atleast one
newspaper.

Sol: Let A,B,C are events of reading 3 newspaper A,B,C respectively

20 16 14

P(A)=— P(B)=— P(C)=-

(M0 "B 10 PO 100

P(AAB)=— P(ANC)=—>, P(BAC)=— (2m)
100 100 100

P(AN BmC)=%

P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(BNC)-P(ANC)+P(ANBNC)  (1M)

_20 16 14 8 5 4 2
100 100 100 100 100 100 100

52 17 35 [ ]

7100 100 100

(4Mm)

.. Percentage of population that read atleast one newspaper is 35%

4) State and prove Baye’s theorem

Sol: Statement : Let Ey, E,,......En be n mutually exclusive and exhaustive events of a
random experiment with P(E;)#0 where i = 1,2,....n then for any event A of

random experiment with P(A)=0

P(E"j: P(Ek).P(éJ

A 2P(Ei).p(éj

for k=1,2,....n (2m)




~E;nE;=¢ fori=j [ events are mutually exclusive]
(1m)

Also S=UJ E; (~ events are exhaustive events)
i=1
Let A be any event of the experiment, then A=ANS

:A:AH(QEJ:A=U(AH E;) [*An(BuUC)=(ANB)U(ANC)]

i=1

=P(A)=2P(ANE)  [+(ANE)N(ANE])=gfori=]]

=P(A)= .n P(EJ.P[S] — (1) (by multiplication theorem)
(2m)
Now for any event Ey, P Eq :m (by conditional prob)
A P(A)
p(Ek).p(EAj
. p(%}: k (- from (1)) (2m)

Three boxes B1,B,.B3 contain balls with different colours as shown below
Box WhiteBlack Red

B, 2 1 2

B, 3 2 4

B; 4 3 2

A die is thrown B; is chosen if either 1 or 2 turns up B; is chosen if 3 or 4 turns up,
Bs is chosen if 5 or 6 turns up. Having chosen a box in this way, a ball is chosen at
random from this box. If the ball drawn is found to be red, find the probability
that it is from box B,.

12



Sol: Let A1,A,,A3 be events of selecting boxes B1,B2,B3 resp.

Since B1 is chosen either 1 or 2 turns up on die

P(A,)=

oN
Wl

Since B, is chosen either 3 or 4 turns up on die

P(A;)=

olN
Wl

Since Bs is either 5 or 6 turns up

(1M)
2_1
LP(A)====
(A)=2=1
Let R be event of drawing Red ball from box B,
(1m)
p[i}z,p[i}ip[ijzz
A ) 5 A, 9 .) 9
p(Az).p(/fj
Prob.of Red ball from box B, P(—zj: ~ RZ -
P(A).P| — [+P(A,).P| — [+P(A,)P| =
e 4 (L)
(1m)
14 14
_ 39 -__39
T2,14.T2° 112 42 )
3539 39 35 9 9
4
P(ij:izﬁz
R) 48 48
5

6) Three boxes numbered |, II, lll contain the balls as follows

Box WhiteBlack Red

12



One box is randomly selected and a ball is drawn from it. If the ball is red then find
the probability that is is from box Il

Sol:  Let B4,B,B3 be events of selecting boxes I,11,11I respectively

1 1
P(Bl)=§, P(Bz)=§, P(Bs)=§ (1M)
Let R be event of drawing red ball from box
P(BJ:§:11 P(EJ:E, P(EJ:E:E (1M)
B,) 6 2 (B, 4 (B,) 12 4
The probability that red ball from box Il is
P(BZ).P(BRj
P(%)z : (1M)
P(Bl).P(Rj+P(BZ)P£Rj+P(B ).P(RJ
1 2 BB
11 1
34 - 12
11 11 111 1 1 (1M)
ey B B
32 34 34 6 12 12

Level:2

7) Define conditional probability. State and prove multiplication theorem on

probability

Sol: Conditional Probability : Let A and B be two events of sample space with P(A) #0
then the probability of B after event A has occurred is called conditional

probability of B given A denoted by P(%)
(2m)

12



8)

Sol:

P(Ejzp(A—mB),P(A);&O

Multiplication theorem on Probability

Statement: Let A and B be two events of random experiment with P(A)>0 and
P(B)>0 then

P(AN B):p(A).p(_j:p(B).p(_) (2m)

Proof: Let A and B be two events of random experiment with P(A)>0 and P(b)>0

From definition of contain probability

T
Also P(g):%:‘ P(AN B):P(B).P(%j N
(1m)

From (1) and (2)

P(AmB):P(A).P(—j:P(B),P(_j
(1M)

In a shooting test the probability of A,B,C hitting the targets are 112 and %

respectively. If all of them fire at same target. Find the probability that (i) only
one of them hits the target (ii) atleast one of them hits the target.

Let A,B,C be events if hitting targets with A,B,C persons respectively.

P(K):1-P(A)
P(R)=5.P(B)=3, p(a): (1m)

Clearly A,B,C are independent events

12



9)

Sol:

(i) Probability of only one of them hits target

= P(AmEmE)+P(Zm BmE)+P(Km BmC)
=P(A).P(B).P(C)+P(A).P(B).P(C)+P(A).P(B)P(C)

111,121,113
= — — 4 — — — 4 — - —

234 234 234

:i+£+i:£: 1 (3M)
24 24 24 24 4

(ii) Probability of atleast one of them hits the target

= 1-probability of none of them hits the target

= 1-P(Km§mC)

(3M)

Two persons A and B are rolling a die on the condition that the person who gets
3 first will win the game. If A starts the game, then find probabilities of A and B
respectively to win the game.

Let P be probability of success and Q be probability of facture when rolling a die,
getting 3 and not getting 3 respectively.

1 5
p=2 Q=1-P=2 1M
= Q=1-p=> (im)

A B
P QP
QQP QQQP

P(A to win game) = P+QQP+QQQQP+.....
(1Mm)

P(A to win game) = P+Q2P+Q*P+.......
13



10)

Sol:

=P[1+Q*+Q"......... o] (3Mm)

(1Mm)
P(B to win game) = 1-P(A to win game)

= 1-£
11

= (1m)

Three urns have the following composition of balls
Urn-l : 1 White 2 Black
Urn-ll : 2 White 1 Black
Urn-lll: 2 White 2 Black

One of the urn is selected at random and a ball is drawn. It turns out to be white.
Find the probability that it came from urn lll

Let A1,A2,As be events of selecting urns 111,11
1
P(AS):§ (1M)

Let W be event of drawing white ball from an urn

P(ﬂjzl p(ﬂjzz p(ﬂ}z (1m)
A3 |A) 3 (A 4

Probability of white ball from urn Il is

13



P(A3)P(Wj
P(ﬁ = 3
W pa) e[ Wlp(a,)p| Wlp(a,)p| W
1 2 A3
12 1
- 34 6
11212122 - 3
33 33 34 9 9 12

(1m))
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Chapter-10
RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS
Weightage (2 + 7)

Very Short Answer Type Questions(2 Marks) :

1)

Sol:

2)

Sol:

Sol:

3)

If the mean and variance of a binomial variable X are 2.4 and 1.44 respectively, find
P(1<X<4)

Mean=2.4=np=2.4 — (1)

Variance=1.44 =npq=1.44 - (2) Mean=np
@ —q=0.6 Variance=npq
(1)

p=1-9q=04 (1M)

From (1) n(0.4)=2.4=n=6

P(X=r)= "c,p'q""

- P(1<X < 4)=P(X=2) +P(X=3)+P(X=4)

S ¢c,.(0.4) (06)" (1M)

r=2

The probability that a person chosen at random is left handed (in handwriting) is 0.1.
What is the probability that in a group of 10 people, there is one who is left handed

Here n=10, p=%z0.1 . q=1-p=0.9 (1m)

To find P(X=1) p(x:k):nckpkqn'k
P(x=1)="c,p'q’ (Here k =1)
=10(0.1) (0.9)°=(0.9)° (1m)

Givenmean=np =4 — (1)

The mean and variance of a binomial distribution are 4 and 3 respectively. Find
P(x>1)

Variance =npg=3 —— (2) Mean = np

Variance = npg
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(1 4 (1M)

From (1) n&j:4 -.n=16 P(x=k)="c,p*q"™"

P(x>1)=1-P(x=0)

a3 5] -0

4) A Poisson variable satisfies P(x=1)=P(x=2), find P(x=5)

. etk
Sol:  Given P(x=1)=P(x=2) P(x=k)= >
et A el
/1 /2
:»1% =2 (1M)

AAS -2 5
P(X:S):e A :e (2) :ie'2

(1M)
IV TS

Level-2
5) On an average rain falls on 12 days in every 30 days. Find the probability that, rain

will fall on just 3 days of a given week.
Sol: Given p=E:g
30 5

g=1-2=2 Here n=7, r=3 (1m)

P(X=x)="c,.p"q™

Probability for rainfall on just 3 days is P(X=3)

3~N-3

P(x=3)="c,.p’q

“o(Z)(3)

='c,| = =
5)\5

_[35%2°x3*

57

6) For a binomial distribution with mean 6 and variance 2, find the first two terms of
the distribution

(1M)

Sol:  Given np=6 — (1) Mean = np
npg=2 — (2) variance = npq
@3(]:1 . :g
(1) 3 ~P73
From (1) n(%)z6:> n=9 p(X=x)="c,p*q™  (1M)
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0
From two terms are P(X=0)=’c, (%) (ﬂ:s_lg

w22

2
“I7 (1M)
7) It is given that 10% of electric bulbs manufactured by a company are defective. In a

sample of 20 bulbs find the probability that more than 2 are defective

Sol:  p=probability of defective buIb=%

9
=—, n=20
9 10
Probability that more than 2 are defective (1M)

P(X>2)=3P(X=K)

20 e 2 1\ [ 9\
=) "¢ nk — cl—1||=
3 et - 2.7 (10}

k=3

[ o (1m)
— T10?
8) Find constant C given F(x) = C.(%)x X=1,2,3 ..o is p.d.f of a discrete random
variable x.
Sol: iF(X)zl: ic(%)x =1 atar+ar’.......... o is G.P.
X1 x=1
(2 (2V (2Y =2
:>c_§+(§) +(§j Fon }:1 (1m) 17
2 2
=cC 1_32 =1 ~.C % =1 Here a=—, r:%
L 3 3
c:% (1M)

Long answer questions (7 Marks)

Level-1:

1) The range of a random variable X is {0,1,2} given that P(X=0)=3c3, P(X=1)=4c-10c?,
P(X=2)=5c-1, find (i) value of ¢ (ii) P(X<1), P(1<X<2) and P(0<X<3)

Sol:  We know thbt sum of probabilitlies=1
P(X=0)+P(X=1)+P(X=2)=1 (1m)
3c3+4c¢-10c?+5c¢-1=1
3c3-10c?+9c¢c-2=0 By trial and error c=1

13



2)

Sol:

By synthetic division
1 3 -10 9 -2
L0 3 -7 -2
3 -7 2 W
solving 3c2-7c+2=0
3c(c-2)-1(c-2)=0
(3c-1)(c-2)=0

~C=2, c=1
3

-.¢=1,2 are not possible (- P(X=0)>1)

3

(1) P(X>1)=P(X=O)=3c3=3(%j3 é

P(1<X<2) = P(X=2)=5c-1= % 1 =

P(0<X <3) = P(X=1)+P(X=2)
=4c-10c%+5c-1
=9c¢-10c?-1

el

=3-=—-1
9

-8
9

A random variable X has the following probability distribution
X=x 0 1 2 3 4 5 6 7
P(X=x) 0 k 2k 2k 3k k? 2k  7k%*+k
Find (i) k value (ii) mean of x and (iii) P(0<X<5)

We know that sum of probabilitqes =1

iP(X=Xi)=1 (1M)

= 0+k+2k+2k+3k+k2+2k?+7k?*+k=1
= 10k2+9k-1=0

— 10k?+10k-k-1=0

= 10k(k+1)-(k+1)=0

= (10k-1)(k+1)=0

1

k== k-l
g ket

(1m)

(1m)
(1m)

(1m)

(2m)

(1m)



=
ii) Mean K ::inp(XZXi)

0
u=0(0)+1(k)+2(2k)+3(2k)+4(3k)+5(k*)+6(2k* ) +7(7k*+k)

66k2+30k
y:66(ij+3o(ij:@:3.66 (3M)
100 10) 100
i) P(0<X<5)=P(X=1)+P(X=2)+P(X=3)+P(X=4)
=k+2k+2k+3k
=8k
8 (4
=2 {7 2M
o7y (2m)

3) A random variable X has the following probability distributions. Find k, mean and
variance of X.
X=x; -2 -1 0 1 2 3
p(X=xi) 0.1 k 02 2k 03 k

Sol:  We know sum of probabilities = 1

3 p(xex,)=1 (1m)

=0.1+k+0.2+2k+0.3+k=1
—=4k+0.6=1
—=4k=0.4
=N (1m)
3
Mean p= > x;p(x=x;)

i=—2

= -2(0.1)-1(k)+0(0.2)+1(2k)+2(0.3)+3(k)
=-0.2-k+2k+0.6+3k

= 4(0.1)+0.4
ﬂ (2m)
Variance o= ixfp(szi)-p2
i=—2

= 4(0.1)+1(k)+0(0.2)+1(2k)+4(0.3)+9(k)-(0.8)°

= 0.4+k+2k+1.2k+9k-0.64
= 1.6+12(0.1)-0.64
= 1.6+1.2-0.64 (3M)
o’ =2.16
4) A random variable X has the following probability distribution
X=x; 1 2 3 4 5

P(X=x) k 2k 3k 4k 5k
13



Find (i) k
|sum of probabilityk1
K+2k+3k+4k+5k=1
15k=1

1

k=—
15

5
Mean p = inp(X=Xi)
i1

= 1(k)+2(2k)+3(3k)+4(4k)+5(5k)
= 55k

+{3)

o =2 X;p(X=x;)-n*

5
i=1

(ii)) mean (iii) variance of x

Sol:

(2m)

11
3 (2m)

(1) variance

= 1(k)J"l(Zk)+9(3k)+16(4k)+25(5k)_%

= 225k-E
9

=225 11
15

_135-121 _[I7]
o [9]

4) If X is a random variable with probability distribution p(X=k)=

_%:lS_E
9 9

(3M)

2k

find c

Sol:

(4Mm)

(k+1)c

,k=0,1,2,

(1M)

(2m)

13



Level-2

6)

Sol:

7)

Sol:

Two dice are rolled. Find the probability distribution of sum of numbers on them.
Find mean of random variable.
When two dice are rolled the sample space s consists of 6x6=36 sample points

$={(1,1)(1.2).....(1,6)(2.1)....(2.6)....(6.6)}
-.n(S)=36 (1m)
Let X denote sum of numbers on two dice
-.range of X={2,3,4,5,6,7,8,9,10,11,12}
X=X 2 3 4 5 6 7 8 9 10 11 12

. L
P=X) oo 32 3 35 3 3 35 36 3 3 3%
(2m)

12
Mean of X=p=>) x;p(X=x,)
i=2

s s e ol ol ) ol ol ol ol el

252

36
One in 9 ships is likely to be wrecked when they are set on sail, when 6 ships are on
sail. Find the probability of (i) atleast one will arrive safely (ii) exactly three will
arrive safely

Let p, g be probabilities that ship arrive safely and likely to be wrecked respectively

8 1
p=2 =2 n=6 2M
P=3 g=g N (2m)

(i) Probability that atleast one ship will arrive safely
= 1-(prob. that no ship will arrive safely)
= 1-P(x=0)
=1-°c,.p°.q p(x-r)="c,p'q""

=[1-— (3M)

(ii) Probability that exactly 3 ships will arrive safely

~ p(x=3)="c, @ @

83

13



8)

Sol:

9)

Sol:

10)

If the difference between mean and variance of a binomial variate is g then find

the probability for the event of 2 successes when the experiment is conducted 5

times
In binomial variate
5 Mean = np
Given np-npq = 5 and n=5 Variance=npq (2m)
5
np(l-q)=§ (~ 1-g=p)
anZE = pzzl = p:l
9 9 3
2
g== 2M
3 (2m)
Probability of two successes is P(X=2)
:nC2p2qn—2
2 3
“(5)(3)
3)\3
:10_3&:2 (3M)
9 27 (243

In an experiment of tossing a coin n times, if variable x denotes number of heads
and p(x=4),p(x=5) and p(x=6) are in A.P. Find n

Given p:%,q=% a,b,c are in A.P. = 2b=a+c

Also p(x=4),q(x=5),p(x=6) are in A.P.
=.2p(x=5)=p(x=4)+p(x=6)

151n—5 141n—4 161n—6
=25(3) 5] =5 () =G G
2) \2 2)\2 2)\2
e Lo L oa 1
=2 ng— Ciont Co

n

p (X:r) :ncrprqn—r

2m) |

(2m)

n

Cr-l

on c, _n-r+l

r

= 12n-48=30+n?-9n+20
= n?-21n+98=0
= (n-7)(n-14)=0

] (3m)

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

..n=7 or n=14

face that shows up 14



Sol:

Let S be sample space and x the random variable P(X) is given by table

X=X 1 2 3 4 5 6
P(X=x;) 1 1 1 1 1 1 (2mM)
6 6 6 6 6 6

meanof X = u=) xp(x=x)

i=1

_ 27 (2M)

6
variance of x =o? =) x’p(x=xi) - 4/’
i=1

gl ool

91[ 49 _ 35 (3M)

6| 4 12

14



Model Paper-I
Mathematics - 1A

Time: 3 Hours] [Max. Marks: 75

Note: The question paper consists of three sections A, B & C.

Section-A
(10x2=20)

I. Very short answer question
Answer ALL questions. Each question carries two marks.

1)
2)

3)
4)
5)

6)
7)

8)
9)

Find the multiplicative inverse of 7 + 24i

If ArgZ: and ArgZ, are m and g respectively then find (ArgZ, +ArgZ,)

If 1, W, W2 are cube roots of unity then find the value of (I-w+w?)> + (I +w + w?)®

Find the maximum or minimum of the expression 12x — x? — 32.

Find the equation whose roots are reciprocals of the roots of

x*—3x3+7x?+5x-2=0

If *P, = 1320, find n.

Find the number of ways of arranging the letters of the word TRAINGLE so that relative
positions of vowels and consonants are not disturbed.

Find the set of values of x of which (7+3x)7 is valid.

Find the mean deviation about median for the following data, 13, 17, 16, 11, 13, 10, 16,
11, 18, 12, 17.

10) APoisson variable satisfies P(X=1) = P(X=2). Find the P(X=5).

Section - B
(5x4=20)

. Short answer type questions:

1) Answer any FEive questions.
I1) Each question carries Four marks.

11)

12)

13)

14)

If x +iy = 1 — then show that 4x? — 1=0.
1+Cosb +iSin 6
If x is real then prove that 2; lies between - - and 1.
X" —5x+9 11

Find the sum of all 4 digit numbers that can be formed using digits 1, 3, 5, 7, 9 without
reputation.

Find the number of ways of forming a committee of 5 members out of 6 Indians and 5
Americans so that Indians will be in majority in committee. 14



X3

(x—a) (x=Dh) (x—c)

15) Resolve into partial fractions.

16) A, B, C are three horses in a race the probability of A to win the race is twice that of B
and probability of B is twice that of C. What is probability of A, B and ¢ to win the race.

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

Section-C
(5x7=35)

I11. Long Answer Questions:
1) Answer any Five questions:
i) Each question carries Seven marks.

18) If Cosa +Cosp +Cosy =0 = Sina + Sinp + Siny. Then prove that

Cos’a +Cos’B+Cos’y = % = Sin®a + Sin’B + Sin®y

19)Solve 4x®—24x* +23x+18 = 0 given the roots of this equation are in A.P.
20)1f 2", 3@ and 4" terms in the expansion of (a+Xx)" are respectively 240, 720, 1080, find a, x, n.

21)if X=1+ 1.3 N 1.3.5
5 510 5.10.15

Forens o then find the value of 3x% + 6X

22) Find the mean deviation from mean of the following data, using step deviation method.

Marks 0-10 10-20 20-30 30-40 40-50 50-60 60-70

No. of
students 6 5 8 15 7 6 3

23)State and prove addition theorem on probability.

24) A random variable X has the following probability distribution.

X=x | 0 1 2 3 4 5 6 7
P(X-x) | 0O K 2k | 2k | 3k | K2 | 2Kk | 7Kk

Find (i) value of K, (ii) mean of x and (iii) P(0 < x < 5)

14



Model Paper-2
Mathematics - 1A

Time: 3 Hours] [Max. Marks: 75
Note: The question paper consists of three sections A, B & C.

Section-A

(10x2=20)

Very short answer question
Answer ALL questions. Each question carries two marks.

25)
26)

27)

28)
29)
30)
31)
32)
33)

34)

Find the square root of 7 + 24i
If amplitude of (z-1) is g then find locus of z.

If x = Cis 0find the value of x°+ =
X

For what values of x the equation x*+(m+3)x+(m+6)=0
If -1, 2, a are roots 2x°+x*> —7x—6=0 then find o
If "C, = "C, then find value of **C,

Find the number of ways of arranging 7 persons around a circle.
Find the number of terms in the expansion of (2x+3y+z)’

Find the mean deviation from mean of the following discrete data 6, 7, 10, 12, 13, 4, 12,
16

The mean and variance of a binomial distribution are 6 and 2. Find the first two terms of
the distribution.

Section—-B
(5x4=20)

. Short answer type questions:

1) Answer any Five questions.
Iv) Each question carries Four marks.

35)

36)

37)

38)

Determine the locus of Z, Z # 2i such that Re(zz_:J =0

If the expression %takes all real values for x e Rt then find the bounds for P.
X" —oX+

If the letters of the word EAMCET are permuted in all possible ways and if the words
thus formed are arranged in dictionary order, find the rank of word EAMCET.

Find the number of ways of arranging 6 boys and 6 girls in a row. In how many of these

arrangements
14



1) all girls are together
i) boys and girls come alternately
2x° +3x+4
(x=1) (x*+2)
40) Let Aand B be two independent events with P(A) = 0.2 P(B) = 0.5.
Find (a) P(A/B) (b) P(B/A) c) P(A nB) d)P(A UB)

41) Find the probability of drawing an arc of a space from a well shuffled pack of 52 playing
cards,

39) Resolve into partial fractions.

Section - C
(5x7=35)
Long Answer Questions:

1ii) Answer any Five questions:
iv) Each question carries Seven marks.

42) If nis an integer then show that (1+i)*" + 1-i)*" = 2" Cos(%zj
43) Solve 6x*-35x° +62x* -35x+6=0

11
44)  If the coefficient of x* in expansion of (ax2 +bix) is equal to coefficient of x™° is

11
expansion of (ax—b%j find the relation between a and b, then a, b are real numbers.

45)  Find the sum of infinite series E+£+£+ .............. 0
4 48 48.12
46) Calculate the variance and standard deviation for the given discrete frequency

distribution.

xi 4 8 11 17 20 24 32

fiu. 3 5 9 5 4 3 1
47) State and prove Baye’s theorem.

48) The range of a random variable x is {0, 1, 2} given that P(x=0) = 3c3, P(x=1)=4c¢-10c?,
P(x=2)=5c-1

1) Find value of ¢ ) P(x<1),P(l<x<2)and P(0<x < 3).

14



TSWREIS, Hyderabad
Model Paper
Mathematics — 1A

Sr. MPC
Time: 3 Hours] [Max. Marks: 75

Note: The question paper consists of three sections A, B & C.

Section-A
(10x2=20)
V.Solve the TEN (10) problems:
49) Find the complex conjugate of (3+4i) (2-3i)
50) If z1 =-1, z> = | then find Avg (ﬁj
Z2
51) Find the value of (1+1)"

1 1
52) If a, Pare the roots of the equation ax? + bx + ¢ = 0. Then find the value of — + —

o’ P
53) If the product of 4x3 + 16x2 — 9x —a =0, is 9 then find a
54) Find the number of ways of arranges the letter of the word INDEPENDENCE.
55) "p, =42 x "p, find n
56) Find the number of terms in the expansion of (2x+3y+z)’.
57) Find the variance and standard deviation the following data 5, 12, 3, 18, 6, 8, 2, 10.
58) The probability that the person chosen at random is left handed is 0.1 what is the
probability that in a group of 10 people. There in one who is left handed.

Section-B
(5x4=20)
V1. Solve 5 questions:

59) Show that the pts in the argand plane represented by the complex number -2+7i, g +%i :

4-3i, % (1+1) are vertices of a Rhombus.

60) If x is real, prove that 2; lines between - i, 1
X°—5x+9 11

61) If the letters of the word PRISON are permuted in all possible ways and the words thus
formed are arranged in dictionary order, find the rank of the word PRISON.

14



62)

63)

64)
65)

Find the number of ways of selection a cricket team of 11 players from 7 batsman and 6
bowlers such of 11 players from 7 batsman and 6 bowlers such that there be at least 5
bowlers in the team.

3

Resolve ——
(2x-D(x-1)
State and prove the multiplication theorem of probability.

A & B are events with P(A) = 0.5, P(B) = 0.4 and P(P~B) = 0.3. Find the probability
that i) A does not occur ii) neither A nor B occurs.

Section-C
(5x7=35)

I11. Solve 5 questions:

18)

19)
20)

21)

22)

23)
24)

LT T
1+sin —+1c€0S—
Show that one value of 8 8 lis—1
1+sin T_j cosE
8 8

Find the equation whose revts translation the roots of x>+4x3-x2+16=0 by -3.
If the constant of 4 consecution theorem in the proven of (1+x)" are a1 a2 as as respectively

then show that — & % 2%

= +
a+a, az+4, a,+a,

_13 N 1.3.5 N 1.35.7
36 369 36912

If x o then prove that 9x? + 24x=11.

Find the mean deviation about the mean for the following continuous distribution

Height 95-105 105-115 115-125 | 125-135 | 135-145 | 145-155

No. of

9 13 26 30 12 10
boys

State and prove Baye’s theorem.

Random variable x has the following probability distribution.

X=XI 1 2 3 4 5

P=(x=xi) K 2K 3K 4K 5K

Find i) K i) mean and iii) variance of x.

* * *
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