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2ND YEAR MATHEMATICS - ITA 70% SYLLABUS WITH SOLUTIONS
LONG ANSWERS TYPE QUESTIONS
DE MOIVRES THEOREM Q.NO 21
1 If cosa + cospP + cosy =0 = sina + sinf + siny, then show that
i) cos 3a + cos 3f + cos 3y = 3cos (a+f +y) ii) sin 3a + sin 3f + sin 3y =3sin (a+f+y)
A: Given: cosa + cosf + cosy =0 = sina + sinf + siny
Let a = cosa +isina, b = cosp +isinf and ¢ = cosy + isiny
.. a+b+c=(cosa +cosp+cosy) + i(sina+sinB+siny)
=0+i(0)
atb+c =0
a®+bd+ ¢ =3abc
(cosa + isina)® + (cosP + isinP)® + (cosy + isiny)® = 3(cisa) (cisP) (cisy)
By applying DeMoivre’s Theorem we get
cos 3o +isin 3o+ cos 3B +isin 3p + cos 3y +isin 3y = 3cis(a + B + )
(cos 3a.+ cos 3B + cos 3y) + i(sin 3a. + sin 3B + sin 3y) = 3[cos(a. + B +y ) +isin(a+ B +v)]

Equating of the real and imaginary parts on bothsides, we get
(i) cos 3a + cos 3B + cos 3y = 3cos(a + B +7v)
&
(i) sin 3a + sin 3B + sin 3y = 3sin(a + B + 7).
2. If cosa + cosp + cosy = 0 = sina, + sinp + siny, show that cos?a + cos?$ + cos?y = % = sin%a + sin?p + sin?y.
A: Leta=cosa + i sina, b =cosP + i sinf, ¢ = cosy + i siny
a+ b+ c = (cosa+cosP + cosy) +i(sina + sinf + siny)
=0+i0
=0.
On squaring, we get (a+b+c)?=0
az+b?+c?+2@b+bc+ca)=0
az+b?+c?2=-2(ab + bc + ca)
Cis2a + cis2p + cis2y = -2abc (%+%+%)
= - 2abc[cosy - i siny+cosa - i sina. + cosp - i sinp]
= - 2abc[cosa+cosP+cosy)- i(sinatsinB+siny)]
= - 2abc[0-i(0)]
=0.
€0s2a. + i sin2a+cos2p+ i sin2B+cos2y+ i sin2y =0
(cos2a+cos2PB+cos2y)+i(sin2a+sin2f+sin2y)=0+i(0)
Equating the real parts, we get
cos2a + cos2PB + cos2y =0 ................ (1)
2cos?a -1 + 2cos?f—1 + 2cos?y-1 =0
2(cos?a, + cos?p + cos?y ) =3
. cos?q + cos?P + cos?P = %
Also from (1) cos2a + cos2p + cos2y =0
1 - 2sin%a + 1-2sin?B + 1-2sin?y = 0
3 = 2(sin%a + sin?B + sin?y)

.. sin?a, + sin?B + sin?y = %
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nTr
3. If nis an integer, Show that (1 +i)> + (1-i)>»= 2™ cos —-.

2
A:1+i = \/_[THT] ﬁ[cos%ﬂ.sin%)
. T _isin®
1-i= \/5(0034 |.sm4)
2n 2n
Now (1 + i) + (1 + i) {ﬁ[cos%ﬂ.sin%ﬂ J{\/E(cosg—i.singﬂ
2n 2n

2n T .. T 2n T . . T
=(\/§) (COSZ‘F'.S""Izj +(\/§) (COSZ—I.SII‘IZ]
Using the De Moivre’s Theorem

— 2" cos2nZ +isin2n’ |+2"| cos2n —i.sin2n>
4 4 4 4

n nn/.m ntr /ln/pm/
=2"| cos— +i. — +Cc0S— - i.sir—
2 2 2 2

N
=2" 2C0Ss—
2
nTT
= 2™ cos—.
2

n+2

4. If n is a positive integer, show that (1+i)" + (1-i)"= 2 2 cos (Tﬂ)

A: 1+i= «/_[\/1_+| «/§j x/i(cos%ﬂsin%)
1-i =\/§(oos%-i sin%)

n

A+ +(1-0)" = [ﬁ(cos%ﬂsin%)}n + [«/E(cos%—isin%)}

=2" (cos OF +isin %) 2" (cos% —isin %‘)
By applying DeMoivre’s

n
2 {cos4+@9f+cos4 W}
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5. Ifa, B are the roots of the equation x2 - 2x + 4 = 0. Show that a" + " = 2™ cos (T)

A: Given equation is x2-2x +4 =0

_-bt\b2- 4ac _2+J4-16 _ 2+127 _222B 04, f3
= 2 == 2 - 2 - =

X = 2a
Leta=1+3i,p=1- 3]
Now o + B7 = ( 1+ 3 i) + (1 - V3 i)

= [2(%+i.i;§ﬂn +[2(%—i.i§i)}n

= |:2(cos% +i.sin %)T + [2(cos%—i.sin %)}
=2" (cosT+|S|nT)+2"(cos7—|smﬁ\’r)

=2" [cos%+i./sinﬁ%{+cos%”—i./sip)%{}

=2" 20033r

n

6. Prove that (1+cosb + isin0)" + (1+cos0-isinf)" = 2™ cos" (%) cos(%e) .
A: Now (1+cos6 + isinf)" + (1+cos0 -isino)"
(ere20 ee)"( 20 ee)"

(2003 2+|23|rEoos2 +|2cos 2—| 23|n20032

= |:20088 (cos% + isin%):|n + |:20088 (cosg i ising)]n

By applying DeMoivre's theorem

=2"cos (9)[cos%+|sm%g}+2"cos" (%)[cosﬂ? |smﬂzg]
=2"cos" (%)[cos§+|3|n§+cos§ |sm79}
=2”cos”(% ZCos(n?
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Z2n-1
Zn+1

7. If nis an integer and z = cis0, then show that =i tan no.

A: Given: Z = cis® = cos0 + isin0.

N z>1 _ (cos0 +ising)*"- 1
OW 7241 (cosb +isind)>"+1

_ €os2n6 +isin2n6 -1
~ cos2nB +isin2n6 +1

By applying DeMoivre’s Theorem

_isin2n6—(1-cos2no)
~ isin2n0+ (1+ cos2n0b)

_ i2sinn6 cosno - 2sin’n6
i 2sin nB cosnd + 2cos2nd

_ i2sinn@cosnb +i22sin’n6
i 2sin nO cosnd + 2cos?nd

_ 2isinnB[ cosnd +isin nB]
~ 2cosnB[cosnb +isinn0]

=itanno.
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8. State and prove De Moivre’s Theorem for an integral index.

A: De Moivre’s Theorem for an integral index:
For any real number 6 and any integer n,
(cos6 + isinB)" = cosnb + i sin no.
Part1: Let n be a positive integer. We prove the theorem by using the principle of mathematical induction.
Let P(n) be the statement: (cos6 + isinB)" = cosnd + i sin no
If n =1, LHS = (cos0 + isin0)’

= cos0 + isin@
RHS = cos16 + isin16
= cosO + ising
. LHS =RHS

Thus P(1) is TRUE.
Assume that P(k) is true.
(cos0 + isin0)< = cosk0 + i sinkO
Multiplying bothsides by cos6 + isinf, we get
(cosO + i sinB)<*" = (cosk0 + isink0) (cosO + isind)
= cosk0 cosO + i sinkd cosO + i cosk0 sind + i? sinkd sinod
= cos(k6 + 0) + i sin(ko + 6)
=cos (k + 1)0 + i sin(k+1)6 .
. P(k+1)is TRUE
By induction, P(n) is true for all positive integers n. i.e. (cos6 + i sinB)" = cosn® +isin no for all n € z*.
Part 2: If n = 0, LHS = (cos6 +isin6)° = 1
RHS = cos06 + isin06 = 1
LHS = RHS
If n =0, the statement is TRUE.
Part 3: Let n be a negative integer and n =-m, where m € z*
So for m, part 1 is applicable.

Now (cos6 + isind)" = (cos6 + isinf)™

1
(cose + isine)

_ 1
~ cosmO+isinmo fromPart 1

= cos mo - isin mo
= cos(-m)6 + i sin(-m)6

= cos nO + i sin no.
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QUADRATIC EXPRESSIONS Q.NO 22

1. If the roots of ax? + bx + ¢ = 0 are imaginary, show that for all x € R, ‘ax? + bx + ¢’ and ‘a’ have the same sign.
A: Given that the roots of ax? + bx + ¢ = 0 are imaginary.

=b?-4ac<0

2
. ax” +bx+c b c
Consider ——— =x2+ 5x+ 2

D b+(b)2+c (bjz
=X X 2a" (2a a \2a

_(x+ b 2 4ac - b*
—[ Ej +7 from(1)

>0 >0

. Forallx € R, ‘ax? + bx + ¢’ and ‘a’ have the same sign.

2. Let a, B be the real roots of ax? + bx + ¢ = 0 where a < 8, then prove the following.
i) for a < x < B; ‘ax? + bx + ¢’ and ‘a’ have opposite signs.
ii) for x <a or x> B; ‘ax®? + bx + ¢’ and ‘a’ have the same sign.

A: Given that a, B are the real roots of ax? + bx + ¢ = 0 with o < f.

ax2+bx+c=a(x-a)(x-p) +a

ax® +bx +c

i) Suppose x e Rand a<x<f
Nowx-a>0andx-B<0
(x-a)(x-p)<0

ax® +bx +¢c
— <0 from (1)
a
Thus for x e Rand a < x < B, then ‘ax? + bx + ¢’ and ‘a’ have opposite signs.
ii) Suppose x e Randx < a
Nowx-a<0andx-B<0
(x-a)(x-p)>0

ax® +bx +c
—F >0 from (1)
a
Suppose x e Rand x>
Nowx-a>0 andx-p>0
(x-a)(x-p)>0
ax® +bx +c
— >0 from (1)
a
Thus forx e R, x<a or x>, then ‘ax? + bx + ¢’ and ‘a’ have the same sign.
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X=

3. If the expression 237_'_ takes all real values for x € R, then find the bounds for p.
x" -3x
X-p
Alet 50— =
X -3x+2 y

X -p =yx2- 3yx + 2y
yx?- By + 1) x+ (2y +p) =0
b?-4ac>0

{-GBy+1)}*-4(y) (2y +p) 20

9y2+6y+1-8y?-4yp>0
y?-2(2p-3)y+1>0
So, the roots of y? - 2(2p - 3)y + 1 = 0 are imaginary or real and equal = b?-4ac <0

{-2(2p-3)¥-4(1) (1) <0 24
4p?-12p+9-1<0

4p?-12p+8<0 +4
p2-3p+2<0
(P-1(p-2)<0
Lpe(1,2).

4. Solve 4" - 3.2+ 2 = 0.
A. Given4<'-3.2x'+2=0
4 32°

=>—- +2=0
4

Let2x=t
— 4x = 22)( = t2
The above equation becomes

:%—%+2=0
= t2-6t+8=0
= t2-4t-2t+8=0
= t(t-4)-2(t-4)=0

(t-2)t-4)=0
t=2 (or)4
Case (i): Ift=2 Case - (ii): Ift=4
2x=2 2x=22
ox=1 LX=2
Lx=1,2

(H/W)Solve the equation 3"+ 3'x = 10. (ii)Solve 7' + 7> = 50 for real x.
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5.Solve 2x* + x® -11x2+x+2=0

A. Given equation 2x* + x* - 11x*+x+2=0 = byx®
:2x2+x—11+l+%=0
X X
, 1 1 1 , 1 2
=2 x +— |+ x+—|-11=0 ____. (1) Let X+—=z=>x +—=2"-2
X X X X
Subin (1)
=2(27-2)+z-11=0
2z22-4+z-11=0
= 222+6z-52-15=0
2z(z+3)-5z+3)=0
(z+3)(2z-5)=0 z=-3, 5/2
Case-i:lfz=-3 Case -ii: Ifz=5/2
x+l=—3 x+l=E
X x 2
x2+3x+1=0 2x2-5x+2=0
-3+/9-4
xzf 2x2-4x-x+2=0
-3+4/5
x= 2\/_ 2x(x-2)-1(x-2) =0
(x-2)(2x-1)=0
3+5 1
x=2,1/2 ~. The roots are 2, .
2 2
X x-3 _5
6. Solve ,|—=*,/—=— whenx = 0, x = 3.
x-3 X 2
X
A. Let =z
1 5
The above equation becomes z + ; =—
22415
z 2
222-52+2=0
272-4z-z+2=0
2z(z-2)-1(z-2)=0
(z-2)(2z-1)=0 z=2,1/2
Case-i:lfz=2 Case -ii: Ifz=1/2
X _5 X :l
x-3 x-3 2
_4 x _1
x-3 x—3 4
X=4x-12 4x=x-3
12 = 3x 3x=-3
x=4 x=-1

-. Theroots are { - 1, 4}.
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H 3_X + X_+1 =2
( lW)SoIve,fx_i_1 ,/ 3x when x = 0, x = -1.

7. Suppose that a, b, c e R, a = 0 and f(x) =ax2+ bx + ¢

-b 4ac - b?
i) If a> 0, then show that f has minimum at x = 2a and the minimum value of f is 4
a

4ac -b?

-b
ii) If a < 0, then show that f has maximum at x = 2a and the maximum value of f is 2
a

A: Given quadratic function is f(x) = ax? + bx + c.

Differentiating w.r.t. x successively for two times,

f(x)=2ax+b
f"(x)=2a
-b
For f(x) to be maximum or minimum, f'(x)=0 = 2ax+b=0=x=
If a> 0, then f(x)>0 and hence f has minimum at x = é? and the minimum value,
. (-bjz . b(-bj . b’ -2b” +4ac  4ac-b’
=a P c= =
2a 2a 4a 4a

Ifa<0,then f(x)<0 and hence f has maximum at x = %a and the maximum value of

. (-13)2+b(-bj+ _4ac-b”
=al o, 2a c= 1a
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THEORY OF EQUATIONS Q.NO 23

1. Solve the equation x* - 2x3 + 4x2 + 6x - 21 = 0, the sum of two roots being zero.
A: Sum of two roots of x*-2x3+4x2+ 6x-21=0is zero. Letthe roots o, —a, v, 6

S, a-at+ty+3d=2
y+o6=2
s, = afy + afd+ayd + pyd = -;
-a2y- a2d + ayd - ayd = -6
o(y+8)=6

oa?=3

a=+ /3.

® | o

s, = (o) (-a) (v) (8) =
-3y8=-21

o =7.
The quadratic equation whose roots are y, §is x>- (y +8)x +y8 =0
xX2-2x+7=0
_ bxb?-4ac
B 2a
2+4(-2)* - 4(1)(7)
i 2(1)

2++-24

2
2+26i

X

2
= 1++6i

Hence, the required roots of the given equation are \/5 ) -\/5 v 1+ \/Ei 0 1- \/Ei .
(H/W) Solve 8x* - 2x3® - 27x2 + 6x + 9 = 0 give that two roots have same absolute value, but are opposite in signs.

2. Solve the equation x* - 5x® + 5x2 + 5x - 6 = 0, the product of two roots being 3.
A: Product of two roots of x* - 5x® + 5x2 + 5x -6 =0 is 3.
Let a, B, v, 0 be the roots with of§ = 3.

o | o

S, = afyd =

4
3y6=-6 then vy =-2------- (1)

-b
s1=oc+[3+y+8=;=5 ------ (2)

S, = afy+aBd+ayd+pyd= ;

off (y+98) +vy5(a+p)=-5
3(y+98)-2(a+p)=-5
3(a+B+y+3)-5(a+p)=-5
3(5)-5(a+pB)=-5
15+ 5=5(a+B)
sincea+pB=4then y+56 =5-4=1.
atB=4,0p=3 y+d =1,y6=-2
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X2-(a+B)x+op =0 x2-(y+8)x+yd =0

x2-4x+ 3 =0. x2-x-2=0
(x-1)(x-3)=0 X2-2x+x-2=0
a=1,p=3 X(x-2)+1(x-2)=0

x+1)(x-2)=0

y=-1,6=2 Hence the required roots of the given biquadratic equation are 1, 3, -1, 2.
(H/W) Solve the equation x*+x® - 16x? - 4x + 48 = 0, given that the product of two roots is 6.
3. Solve the equation x* + 4x3 - 2x2 - 12x + 9 = 0, if it has two pairs of equal roots.

A: Given that x* + 4x3 - 2x2 - 12x + 9 = 0 has two pairs of equal roots.
Let the roots be a, a, B, B.

1=q+a+ﬁ+ =-4
2(c+B) =-4
a+p=-2

s, =’ +a’p +ap?+ap®=12
20B(a+ B) =12
ap(a+p)=6
op(-2)=6
op =-3
The quadratic equation whose roots are o, B is x2- (o +B)x +af =0
x2+2x-3=0
x2+3x-x-3=0
X(x+3)-1(x+3)=0.
(x+3)(x-1)=0
Hence the required roots of the given biqudratic equation are -3, -3, 1, 1.

4. Find the roots of x* - 16x® + 86x? - 176x + 105 = 0.
A: Given equation is f(x) = x* - 16x3 + 86x2- 176x + 105=0

Now f(1)=1-16+86-176 + 105=192-192 = 0.
So, 1 is aroot of f(x) = 0.
By Synthetic division,
1 -16 86 -176 105
1170 1 -15 71 -105

|1 15 71 -105 [0
Now, (x - 1) (x®- 15x2+ 71x - 105) = 0
Letg(x) =x3-15x2+ 71x - 105

g(1)=#0,9(2)=0,9(3)=0.
So, 3 is a root of g(x) =0.

115 71 -105
3|0 3 -36 105

1 -12 35 |0
Now f(x) = 0 can be written as
(x-1)(x-3)(x2-12x+35)=0
x2-12x+35=0
(x-5)((x-7)=0

x=57.
Hence, the required roots of the given biquadratic equation are 1, 3, 5, 7.
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5. Find the multiple roots of the equation x° - 3x* - 5x3 + 27x2 - 32x + 12 = 0.
A: Given equation is f(x) = x® - 3x*- 5x® + 27x2-32x + 12 =0
Differentiating f(x) w.r.t. x,
fi(x) =5x*-12x3- 15x% + 54x - 32
f(1) =5-12-15+54-32=59-59=0.
f(1)=1-3-5+27-32+12=40-40=0.
Since (1) =0, f(1) =0, so 1 is a multiple root for the given equation.

By Synthetic division

1 3 5 27 -32 12
110 1 -2 -7 20 -12

1 2 7 20 -12 |0
110 1 -1 -8 12

1 -1 -8 12 | 0

Now the given equation can be written as
(x-1)(x-1)(x*-x2-8x+12)=0
Letg(x) =x®-x2-8x + 12
differentiating w.r.t. x,
g'(x) =3x2-2x-8
Now g'(1)#0
g'(2) =12-4-8=0
Also g(2)=8-4-16+12=0.

Since g'(2)=0, g(2) = 0, so 2 is a multiple root of cubic equation x3- x2-8x + 12=0

-b
s,=2+2+4y= =1

y=1-4=-3

Hence the required roots of the given 5" degree equation are 1, 1, 2, 2, -3.
(H/W) Find the multiple roots of the equation 8x® - 20x? + 6x + 9 = 0.

6. Show that x5 - 5x3 + 5x2 - 1 = 0 has three equal roots and find that root.
A. Let f(x) = x5-5x3 + 5x2 - 1

Differentiating with respect to x for two times we get

f'(x) =5x* - 15x% + 10 x

f"(x)=20x3-30x + 10

f'(1) =20-30+10=0

f(1)=1-5+5-1=0
Since f"(1) =0 and f(1) = 0, thus f(x) = 0 has three equal roots and that root is 1.
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7.If a,B,y are the roots of the X° - 6x* +11x - 6 = 0 then find the equation whose roots are o? + B2, B? +y2,7% + o?.
A:letf(x)=x®-6x*+11x—-6=0

Ifx=1thenf(1)=1-6+11-6=12-12=0
(x - 1) is a factor of f(x) then

x?-5x-6=0

x?-3x-2x-6=0
(x-2)(x-3)=0
(x-2)=0; (x-3)=0.

therefore x* —6x* +11x -6 =0has factorsas (x-1)(x-2)(x-3)=0 =x=1,2,3
Since a,B,y are the roots of the equation f(x) =0 then a=1,=2,y=3
Now, o® +B* =1 +2° =5
B> +y*=2*+3"=13
V+a’=3+17=10
Then equation having roots 5,13,10is (x-5)(x-13)(x-10)=0
(x* =18x +65)(x—10)=0
x® —28x* +245x-650=0-
THEORY OF EQUATIONS 0O.NO 24
1. Solve x*-10x> +26x*-10x+1=0.

A : Given equation x* —10x® + 26x*> —10x +1=0 divby x?

x2—10x+26—m+12=0
X X

(x2+i2j—10(x+lj+26=0
X X

1 1

If X+— =z=x?+ —, =2z2-2then
X X
(z2-2)-10z+26=0
z2-10z+24=0
z2-6z-4z+24=0
(z-4)z-6)=0

1
fz=dthen X+ =4 = x* —4x+1=0

X:—(—4)i2\(/11)6—74(1):4i2*/ﬁ=2iﬁ

1
If z=6 then X+;=6: x2—6x+1=0
x= TEOVENIO-AMN) _62V32 5,55
2(1) 2
Hence the roots are 2i\/§and 3+22

(H/W) Solve 6x* - 35x3 + 62x2 - 35x + 6 = 0.
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2. Solve 2x° + x* - 12x3 - 12x2+ x + 2 = 0.
A: Given equation is 2x5 + x* - 12x3-12x2+ x + 2 = 0.

It is a reciprocal equation of first class and odd degree. So -1 is a root of it.
By Synthetic division,

2 1 -12 12 1 2
10 -2 1 11 1 -2

(2 1 -1 12 [0

Now the given equation can be written as
(x+1)(2x*-x3-11x2-x+2)=0.

Consider 2x* - x3-11x?-x+2=0. + X2
1 2
2x2-x-1-—+ 5 =0.
X X
s 1 1
21X +7 - Xt—=]-11=0.
X X
1 1

Put x+ — =z = x*+ —, =22-2.
X X

Now the above equation becomes,
2(z2-2)-z-11=0.
2z2-z-15=0.
2z2-6z+5z-15=0.
2z(z-3)+5(z-3)=0.

z-3=0 2z+5=0.
1 1
x+ —-3=0. 2 X+—| +5=0.
X X
x?-3x+1=0. 2x2+5x + 2 =0.
+ -
x=% 2x2+4x +x +2=0.
+
= 3 _2\/5 2x(x +2)+1 (x +2) = 0.
(x+2)(2x+1)=0.
-1
X = 7,-2
+ -1
Hence the roots of the given 5" degree equation are -1, # 7,-2.
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3. Solve the equation x5 - 5x* + 9x3 - 9x2? + 5x -1 =0.

A: Given equation x® - 5x* + 9x® - 9x2 + 5x -1 =0. This is a reciprocal equation of 2" class and odd degree.
So, 1 is a root of this equation.
Therefore ‘x - 1’ is a factor of it
By synthetic division.

111 -5 9 9 5 -1
0 1 -4 5 -4 1
|1—4541I9

Now the given equation can be written as (x —1)(x4 —4x> +5x" —4x + 1) =0

Consider x* —4x” +5x> —4x+1 =0 div by x

x’ —4x+5—i+i2=0
X X
(x2+i2)—4(x+lj+5=0_
X X

1 1
Put X+—=z=>Xx’+—=2?-2
X X

Now the above equation becomes
22-2-4z+5=0

72-4z+3=0
(z-3)(z-1)=0
z=1o0r3
Case:1. Ifz=1 Case:2 Ifz=3
1 1
x+—=1 x+—=3
X by
xX*-x+1=0 x*=3x+1=0
v 1£1-4 x_3J_r\/9—4
2 2
_1+43 3445
2 2
1+i/3
2

1+i3 3+£5

b

2 2

Hence the roots of the given equation are 1,
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4. Solve the equation 6x° - 25x°® + 31x4 - 31x2 + 25x - 6 = 0.
A: This is a reciprocal equation of 2" class and even degree. So 1, -1 are the roots of it.

By Synthetic division,

6 25 31 0 -31 25 -6
6 -19 12 12 -19 6
19 12 12 19 6 [0
-6 25 37 25 -6
-25 37 25 6 [0

0
6
0
6

Now the given equation can be written as
(x-1)(x+ 1) (6x* - 25x® + 37x2 - 25x + 6) = 0.

Consider 6x* - 25x3 + 37x2-25x+6 =0 + X2

25 6
:>6x2-25x+37-7+*2 =0.
X

> 1 1
6| X" *— |-25/X*—|+37=0.
X X

1 1
Put x+;=z => X2+, =22-2.

X
Now the above equation becomes, 6(z?-2)-25z + 37 = 0.
= 6z%2-25z+25=0.

= 62z2-15z2-10z+25=0.

3z(2z-5)-5(2z-5)=0.
(3z-5)(2z-5)=0.

3z-5=0. 2z-5=0.
1 1
3| X*t—|-5=0. 2| X*t*—|-5=0.
X X
3x2-5x+3=0. 2x2-5x+2=0.
5 +425-36
X = T 2x2-4x-x+2=0.
+ .
=5—TJ1_1'. 2x(x - 2) -1(x - 2) = 0.
(x-2)(2x-1)=0.
1
X=2, —.
2
: . . . 5+11i 1
Hence the required roots of the given 6" degree reciprocal equation are -1, 1, —5 2, E .
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5. Solve the equation x* + 2x® - 5x2 + 6x + 2 = 0, given that one root of itis 1 +i.
A: For the equation x* + 2x3- 5x2+ 6x + 2 =0, one root is 1 +1i.
So, the other root is 1 - i.
The quadratic equation whose roots are
1+i,1-iis xX*-(1+i+1-i)x+(1+i)(1-i)=0
X2-2x+2=0
By synthetic division,

12 5 6 2
2|02 8 2 0
-2/0 0 2 -8 -2

14 1 |0 0

then x2 + 4x + 1.
Now the given equation can be written as (x?2-2x +2) (xX*+4x+1)=0
xX2+4x+1=0

-4 + - 4 +

_ 4\16-4 _ 4_2\/§= 243
2 2

Hence the required roots of the given biquadratic equation are 1 +i, 1-i, -2+ \/5 -2- \/5 .

X

(H/W) Solve the equation x* - 9x® + 27x2 - 29x + 6 = 0, given that one root of it is 2 - \/5 .

(ii) Given that _ o, ./_7 is a root of the equation x* + 2x2 - 16x + 77 = 0, solve it completely.

6.Find the algebraic equation of degree 5 whose roots are the translates of roots of
x5+ 4x®-x2+ 11 =0 by -3.

A: Given equation is f(x) = x® +4x®-x2+ 11 = 0.
Here the roots are translated by ‘-3’, so the transformed equation is f(x + 3) = 0.
By Horner’s method,

1 0 4 -1 0 1
3| 0 3 9 39 114 A2
1 3 13 38 114 3B3=A,
3| 0 3 18 B 33
1 6 31 131 |07=A,
3| 0 3 ig 174
1 9 B [306=A,
3] 0 3 36
1 12 A=A,
3] 0 3
1=A, [15=A

.. Required transformed equation is x° + 15x* + 94x3 + 305x2 + 507x + 353 = 0.
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7. Find the polynomial equation whose roots are the translates of those of the equation
x*-5x3+7x2-17x+11=0Dby - 2.

A: Given equation is f(x)=x*-5x+7x?-17x+11=0.
Here the roots are translated by - 2, so the transformed equation is f(x + 2) = 0.
By Horner’s method

fix +2)=A, x* +Ax® +A,X* +Ax+A, =0

1 5 7 17 11
2/0 2 6 2 -30

1 -3 1 -15 [=19=A,
210 2 2 —2 2

1 1 -1 [H17=A,
2/0 2 2

1 1 |1_:A2
210 2

] 3 =A,

:AO

.. Required transformed equation is x* + 3x3 + x2- 17x-19=0

8.Transform x* + 4x3 + 2x2 - 4x - 2 = 0 into another equation in which the coefficient of second highest power of
X is zero and find the transformed equation.

A: Given equation is f(x) = x* + 4x3 + 2x? - 4x - 2 = 0.
Comparing this with p x* + p,x* + p,x* + p,x + p, = 0. then here p, = 1, p, =4, n = 4 (degree)

To eliminate the second term, f(x) = 0 is transformed to f(x + h) = 0 where h is given by h = Ll 4_‘: =-1
n
By Horner’s method ; f(x - 1) =Ax* + A3 + Ax2 + Ax + A, Py 4(1)

1 4 2 -4 -2

-1 0 -1 -3 1 3
1 3 -1 -1 1=A,

-1 0 -1 -2 3
1 2 -3 0=A,

-1 0 -1 -1
1 1 -4=A,

-1 0 -1

1=A, [0=A,

.. Required transformed equation is x* - 4x + 1 = 0.

MATHEMATICS 2A IMPORTANT QUESTIONS TS 2021



WWW.AIMSTUTORIAL.IN

1. Transform the given equation x3 + 2x2 + x + 1 = 0 into one in which the coefficient of the third highest power of
X is zero.

A. Let f(x)zx3 +2x° +x+1=0.

n(n-1
To remove the 3 term, diminish the roots by h such that gp h? +(n—1 ph+p, =0
2 0 1 2

:>3—é21.h2+2.2.h+1=0

=3h?+4h+1=0

—=3h?+3h+h+1=0

= Bh+1)(h+1)=0
-1

h=—, h=-1
= 773

Case-1:Ifh=-1

By Horner’s method, transformed equation is x®-x2+1 =0

Case-2: If h=-1/3

23
By Horner’s method, transformed equation is x3 + x2 + 7 =0,
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PERMUTATION AND COMBINATION Q.NO 25

1. Find the number of ways of arranging 6 boys and 6 girls in a row so that (i) all the girls sit together (ii) no two
girls sit together (iii) boys and girls sit alternately.
A: No. of boys = 6 and No.of girls = 6.
i) Given condition : All the girls sit together in a row. Treat the 6 girls as one unit.
So the number of units =1 + 6 = 7. These 7 units can be arranged in a row in 7! ways.
Now 6 girls can be arranged among themselves in 6! ways. Hence, by the counting principle, the number of
arrangements in which all 6 girls are together is 7! x 6! = 36, 28, 800.
ii) Given condition : No two girls sit together. First of all, we shall arrange 6 boys in a row in 6! ways.The girls can be
arranged in the 7 gaps in 'P_ ways.
v BvBvBvY Bv Bv B
The number of arrangements in which no two girls sit together is 6! x 'P, = 36, 28, 800.

i) Given condition : Boys and girls sit alternatively.
v BYv BYyBv Bv Bv B
BvBvBv Bv Bv BV
First of all six boys can be arranged in a row in 6! ways. Then by considering only one end gap, in 6 continuous spaces,
6 girls can be arranged in 6! as shown in the above figure. Hence total number of arrangements in which boys and girls
set alternately = 6! 6! + 6! 6!

= 2(6!) (6!)
= 2(720) (720)
=10, 36, 800.
2. 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 an vowel ii) begin and end with vowels iii) End with a consonant?

A: Given word is MIRACLE
i) Begin with an vowel
We can fil the first place with one of the 3 vowels
{I,A, E}in®P, =3 ways. Now , the remaining 3 places can be fillled using the remaining 6 letters in °P, =120 ways.
Total number of arrangements 3 x 120 = 360 ways.
ii) Begin and end with vowels
We can fill the first and last places with { I, A, E} in °P, = 6 ways. Now, the remaining 2 places can be fillled using the
remaining 5 letters in °P, =20 ways.
Total number of arrangements 6 x 20 =120 ways
iii) End with a consonant
We can fill the last place with one of the 3 consonants { M, R, C, L } in “P, =4 ways. Now, the remaining 3 places can
be fillled using the remaining 6 letters in °P, =120 ways.
Total number of arrangements 4 x 120=480 ways.
3. Find the number of four digit numbers that can be formed using the digits 1, 2, 5, 6, 7. How many of them are
divisible by (i) 2 (ii) 3 (iii) 4 (iv) 25.
A: Number of four digit numbers formed using 1, 2, 5,6, 7 =°P, = 120.

i) A number is divisible by 2 when its units place must be filled with an even digit from among the given digits.

This can be done in 2ways.

Now , the remaining 3 places can be filled with remaining 4 digits in *P, ways.

.. The number of 4 digited numbers divisible by 2 = 2 x 24 = 48.
ii) Anumber is divisible by 3 when the sum of the digits in that number is a multiple of 3.

The possible cases are 1256, 1257, 1267, 1567, 2567 .

The 4 digits such that their sum is a multiple of 3 from the given digits are 1, 2, 5, 7.

They can be arranged in 4! ways.

.. The number of 4 digited numbers divisible by 3 = 24.

iii) A number is divisible by 4 only when the last two places (tens and unit’s places) of it is a multiple of 4.
Here, the last two places can be filled with one of the following: 12, 16, 52, 56, 72, 76. Thus the last two places can be
filled in 6 ways. The remaining two places can be filled by the left over 3 digits in °P, ways.

.. The number of 4 digited numbers divisible by 4 = 6 x 6 = 36.

iv) A number is divisible by 25 when its last two places are filled with either 25 or 75.
The last two places can be filled in 2 ways. The remaining 2 places from the remaining 3 digits can be filled in °P,ways.
.. The number of 4 digits numbers divisible by 25 =2 x6 = 12.
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4.1f"C_="C_, then prove thatr=sorn=r+s.
A: Now"C ="C_thenr=s or r#s
Suppose thatr>sthen n-r<n-s
Now "C ="C_
n! n!
(n-nirl = (n-s)ls!

(n-nNlrr=(n-s)!'s!
(n-r!'sl(s+1)(s+2)....... r=(n-r!'(n-r+1)(n-r+2)....... (n-s)s!
(s+1)(s+2)..... r=(n-r+1)(n-r+2)..(n-s)
Since each side of the above relation is a product of r - s consecutive positive integers, we getr=n-s
then n=r+s

Similarly if r < s, then also we can prove thatn=r + s.
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BINOMIAL THEOREM Q.NO 26

1,13 135

. . g e - 1+ —+——+
1. Find the sum of the infinite series 3 3.6 3.6.9

1 13 135 101} 1.3(1Y 1351
LA L - (1) 13(1) 13501
A. +3+3.6+3.6.9+ 00 1+1![3j+ !(3] + 31 (3) F o 0

Comparing this with

(1-x) ™" =1+R[£j+m[£f R
M q 2! q

Herep=1,; p+q=3=q=2 ;

%\
.. sum of the given infinite series = (1 - x)?9 = [1 _EJ = [—j =3

4 46 46.8
+

= —
20Mt= 551051015

A Given thatt= 4+ 38 , 468
-oelven thatt= 2 "510  5.10.15

o A1), 48 12+4.6.8 13+
— — — — — | T [e 0]
WYals) als 3 \5

Add 1 on both sides
4(1) 46(1Y 4681\
teq=1+—| —[+—| = | + —| #eoo
1mls) 215 3 (5

p(x) pP+q)fx
Comparing the infinite series with (1 - x)?a= 1+ (j + (J Fo ©

RIRTTTTRIS %, then prove that 9t = 16.

W |
U
<
1l
m||\>

Herep=4;p+q=6=>q9=2;

. Sum of the given infinite series t + 1 = (1 - x)?"

( 1)-4/2 (SJ-Z 5 2 25
t+1= 1-— = — =|—| = —
5 5 3 9

9t+9=25=09t=16.
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3 3.5 357
3. Find the sum of infinite series —+—+ +
4 4.8 4.8.12

3.5 357
+ +

A: NowletX=—+—+——+ ...
4 48 4812

Add 1 on both sides

3(1) 35(1) 357(1Y
—(t— = * — | Fe ©  Comparing the infinite series with

X+1=1+—
AN 21\ 4 3! \4

1 -pla = 1+B X +p(p+q) X 2+ ©
( -X) = 1 q o1 q) T

x 1 2 1

Herep=3; +9=5 =2; — T =Xx=—%—
p p+q =q q 4= 4

. Sum of the given infinite series X + 1 = (1 - x)*4- 1

1 -3/2 1 -3/2

1 13 1.3.5
4. Ifx= —+ + o © , then find the value of 3x2? + 6x.
5 510 5.10.15
1 1.3 1.3.5
+—+ . 0

A: Givenx= —+
5 510 5.10.15

1(1) 13(1) 1.35(1)°
X=—| — [+ —| — + — + ... ©
115) 215 31 |5

Add 1 on both sides

o 1(1),13 12+
1=+ —| —|+—| —| +....... o
X 1ms5) 215

Plx], pP+a)fx
. . . _y)pa = 1+—| — [+ — +o 0
Comparing this with (1 - x) 11 (qj Y (qj

1
5:>X—g

112 112
2 3
LX+1=(1-x)Pa= (Lj — (j
5 5

5
x+1= \/; Squaring on both sides,

o=

Herep=1; p+q=3=>q=2;

5
xX2+2x+1=—
3

3X*+6x+3=5
3x?+6x=5-3=2.
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1.3 135 1.35.7
5Ifx=—+ + ... © , then prove that 9x2 + 24x = 11.
3.6 3.69 3.6.9.12

1.3 135 1357

A: Givenx= —+ + +..... o0
3.6 3.6.9 3.6.9.12

2 3
1.3 (1 135 (1 101
x= —+| —| + + — | . ) Add 1 +——| = | on both sides
21 (3 3! 3 M3
2 3
1(1 (1) 13 (1 135 (1
X+1+—|—1=1+—| — — | + + -t 0
1\ 3 13 2| 3 3! 3

2
P p(p+q)
Comparing with (1 - x)?a = 1+1|(qj z'(qj to w

1
3~

Herep=1;, p+q= 3:>q 2;

X

q
. 4— -p/lq = 1_
..x+§—(1-x) = =

3x+4
=3 3x+4=3/3 Squaring on both sides,

Ox? + 24x + 16 = 27

S92+ 24x = 11.

3.5 3.5.7 3.5.7.9

6. Find the sum of the infinite series + + *...... 0,
510 5.10.15 5.10.15.20

3.5 3.5.7 3.5.7.9

A: Now X = + + +... 0
5.10 5.10.15 5.10.15.20

35(1) 3.5.7 (1)
X= —|—| + N
21 (5 31 |5

3(1
Add 1+1,(5) on both sides

1 2
X+1+3(j=1+3 ! 3 5 1 +o 0
11\ 5 1! 5 2' 5

2
X +q)( x
Comparing this with (1 - x)®d = 1+ 2 2 +p(p D x o0
1\ q 21 \q

Herep=3; p+tq=5=q9=2; =

Sum of the given infinite series X + 1+13(1) = (1-x)*la
5
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5
X = - —.
33 5

&

5 57 579

TIX= 213 3132 413°

5 57 579
+ +.....00

- Gi =t ——+ .
A: Given x 23 3132 @3
multiply and divide by 3 on both sides for proper order in numerator and dinomenator

35(1Y 3.57 (1)
— + | — + .. 0
31 (3

3
() on both sides

1) 3(1) 3501 357(1)
=1+ —| — |+ —| — + — + ... o0
mls) 2113 3 |3

3(1) 3501 357(1)
X+2=1+—| —|+—| —| + — | . 0
3 3 (3

2!

(p+a)(x)

p| x|, PpP*rq)f X

. . gyl = 1+ —| = |+ — +o 0

Comparing RHS with (1 - x) 1!(qj 21 (qj
x 1 2

p+q=5=9=2; q 37973

Here p = 3;
5 -3/2 1 3/2
ax+2=(1-x)yPa=|1-— =| =
3 3
X+2=3%
Squaring on both sides
X2+4x +4 =27
SoX2+4x = 23.
7 1 13 1 1.3.5 1
1+ —+ —+| — |+ + — (... 0
102 1.2 \10* 1.23 \10° :

8. Find the sum to infinite series g

2
: o o p(x) p(p+a)fx
A: Comparing the infinite series with (1 - x)*a = 1+H — |t o1 a o ©

71 1 (1Y 13 (1Y 135 ( 1
N B S [ S ) . R R 00
3 (100

5/ 1 \100) 2 \100
x 1 2 1
Here p = 1; +q=3 ; q=3-1=2; —~ =~ — =
P Prd a g 100 100 50
Sum of the given infinite series = g [1-x]Pha
7( 1\ 7(aY" 7 [50 7(5%2
=—|1- = — | — = — |— = —| — =\/§.
5 50 5150 5 V49 5 7
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21 2501 2 5 8(1)
9. Find the sum of the infinite series 1+—.—+—.—| — | +— . —. —| — | +..... 0 ,
32 3 2 3 6 9.2
3

21 2501 2 5 8(1 1 2.51]2 258(1)
A:Now 1+— . —+— —| — | +— . — | = | +...00=1+2| — [+—| — | + —| +.0
32 36\2 3 6 9\2 6 1\ 6 31 \6

Comparing this with
2
1 -plq = 1+Bi +Mi 0
(T 1 q o g
x_1 3 1
Herep=2;p+q=5=q9=3; q G:X—E—E

1 -2/3 1 -2/3
1-) :(j :22/3=I\5/Z_

. Sum of the given infinite series = (1 - x)?a = ( 2

10. Show that for any non - zero rational number x,

1+£+x(x-1)+x(x-1)(x-2)+ ....... ® =1+5+X(X+1)+X(X+1)(X+2)+ ....... ®
2 24 2.4.6 3 3.6 3.6.9
A |_|-|s—1+f+x(x D, xx-Dx-2) RHS = 14 X X0 X+ x*2)
2 2.4 2.4.6 3 3.6 3.6.9
1+XF}X‘X'”HZ+X(X'”(X'2)(1T+ ........ . 1+X[1 S 1j2+x("+”("+2)(1 e
AN 2! 2 3! 2 1M\ 3 2! 3 3! 3
n n(n+1) 1\* n n(n+1) 1Y
c(1-xX)"=1+ —x+ X2+ oo =|1+— (=X =1+ —x+ 2+ o= | 1-—
11 2! 2 11 2! 3
(3 - (&)
=13) =l3) (1) =l3) )
From (1) & (2), 1+ X4 X(x - 1) (X-1)(X-2)+ ....... oo=1+§+X(X+1)+X(X+1)(X+2)+ ....... o
2 24 2.4.6 3 3.6 3.6.9

3 3.5 . 3.5.7
48 4.8.12 481216

3 3.5 N 3.5.7
48 4.8.12 481216

13 135 1.3.5.7
48 4812 481216

13(1Y 135(1Y
X=—"| — - — LT 0
21\ 4 3 4

1(1
Add 1- (j on both sides

11\ 4
1(1 101 13(1) 1351
X+1-—1—|=1-—| —[+—| —| - — | ©
114 11\ 4 21\ 4 31 \4
p p(p+q)
Comparing the infinite series with (1 + x)?d = 1-; a + o1 a RRTPPR 0
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Herep=1; p+q=3=q9=2; —~ % —=Dx=—-%—
1
Sum of the given infinite series X + 1- — n =(1+x)Pa

3 1 -1/2 3
X=(1+X)-P/q_—= 1+ — - =
4 4

11
12. If the coefficient of x'° in the expansion of (ax2 + H) is equal to the coefficient of x'° in the expansion of

VR
N | w
~——
S
1
Al w
Il
W N
1
N w

1
1
(ax-bz) , find the relation between and a and b, where a and b are real numbers.
X

1\
A: In (ax2 +)
bx?
1 r a11-r
=11 2A11-r || =1 - 22-3r
T,,="C, . (ax?) (bx) C,. b . X
To get the coefficient of x'°, 22 - 3r =10
12 =3r
r=4
1\ a’
. Coefficient of x'°in (ax2 +2) ="C,.
bx b

r a11-r

11
In (ax2 -blz) T, ="C, . (ax)"r (b;z) ="C, (-1).

To get the coefficient of x°, 11 - 3r =-10

21=3r
r=17.

11 4
a

Thus, coefficient of x % in (ax- 2) is=(-1)"C,. =
bx b

7
a
But"C,. 7 =-"C,. 7  ='C="C,_

a3=b7

(ab)® = -
~ab=-1. (-ra,beR)
13. Find the numerically greatest terms in the expansion of (4a - 6b)"* when a= 3, b = 5.

6b )"
i - = 1- 2=
A.Given (4a-6b)" = (4a)" ( 4a]
= (4a)® (1 +x)

—6b
wherex=——,n=13
4a

—6b| |-6.5
XI=14a|”

4.3

S
2

(n+N)|x| (13+1)5 145 70
= = -2 -10
| x| +1 2+1 5+2 7

ow,
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-~ |T,,land|T | are numerically greatest.

To:r+1=10=r=9

The general term in the expansion of (1-x)"is T (1-x)"is T , ="Cx"" a’

T,, in this expansion is

T,., = "°C, (4a)'** (-6b)°

T,,="C, (4a)* (-6b)° = 3C, (4*.3*) (-6)° (5°) = 3C,12*. 30°

T, | ="C,12¢.30°

T,:r+1=11= r=10.

The general term in the expansion of

(1+x)isT,, ="C x.a

T,, in this expansion is

T,0es = °C,, (4@)*"° (-6b)"°="3C_ (4a)*(6b)"
T,=%2C,(4.3)°(6.5)"°="C, 123.30"

T, |="C,123.30%

STl =T

11|

7
(H/W)Find the numerically greatest term in the expansion of (4 + 3x)'* where x = E
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PROBABILITY Q.NO 27

1. State and explain the axioms that define ‘Probability function’. Prove addition theorem on probability.
A: Probability function: Let S be the sample space of a random experiment.

Then a function P : P(S) — R satisfying the following axioms is called a probability function.
1)P(A)>0 v A € P(S). This is called axiom of non-negativity.
2) P(S) = 1. This called axiom of certainity.
3)IfA,B e SandAnB = ¢, then
P(A w B) =P(A) + P(B). This is known as axiom of union.
Addition theorem : If E , E, are any two events in a sample space S, then P(E, UE,) = P(E,) + P(E,) - P(E, N E,)
Proof : Case 1: Suppose thatE, N E, = ¢.
P(E, VE,) =P(E,) + P(E,)
By the axiom of union
P(E, wE,) =P(E,) + P(E,) -0
P(E,VE)=P(E,) +P(E) -P(E,nE)
Case 2 : Suppose thatE, N E, # ¢.
P(E,VE, =P[E,U (E,-E))]
P(E, VE) =P(E,) +P(E,-E)
+ E,-E,=E,-(E,n E)
P(E, VE) =P(E, + (E,- (E,n E)))
P(E,VUE)=P(E)+P(E)-P(E,NE)
.. From (1), (2) Addition theorem is proved.

2. A, B, C are three horses running 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, C to win the race. Also find the
probability that horse A loses in the race.

A: Let A, B, C be the events of winning in the race by the horses A, B, C respectively.

Given that P(A) = 2P(B) and P(B) = 2P(C)

P(A) = 2P(B) = 2(2P(C)) = 4P(C)
Clearly the events A, B, C are mutually exclusive and exhanstive.

AuBuUuC=S
P(AuBuUC)=P(S)
P(A) + P(B) + P(C) =1

4P(C) + 2P(C) + P(C) =1
7P(C) =1

1

-7

)
)

P(C)

P(B) = 2P(C) = 2

N A NN

N~ N~

(
P(A) = 4P(C) = 4(
2

~N| =

4
- P(A) = 7 P(B) P(C) =

7 i

Probability that horse A loses in the race P(A)=1-P(A)=1 -

NN
1]
~| w
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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 the three. Find the percentage of
population who read atleast one newspaper and also find the percentage of population who read the
newspaper A only.

A: LetA, B, C be the events that a person selected from the city reads newspapers A, B, C respectively

14

20 16
Given that P(A) = —— ,P(B)= ——,P(C)= ——
100 100 100

8 5 4
P(AnB)= m,P(AmC)= E,P(BGC)=E

2
PANBNC)= — ,PAuBUC)=?
100

Probability that a person selected from the city reads atleast one newspaper
PAAuBuUC)=PA)+PB)+P(C)-P(AnB)-PBNC)-P(CNnA)+P(AnBNC)
_ 20 + 16 + 14 8 4 5 2

= 100 T 100 © 100 100 100 100 100

20+16+14-8-4-5+2 _ 52-17 _ 35
100 - 7100 ~ 100

= 35%

35
.. Required percentage of population who read atleast one newspaper=P(AuB U C)x 100 = 100 X 100 = 35%

Probability that the selected person read the newspaper A only =

20 8 5 2 9
P(A)-P(AQB)- P(AﬁC) +P(AmBmC)= m'm'm"'m: ﬁ

9
.. Percentage of population who read the newspaper A only = 100 X 100 = 9%.

4.The probabilities 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,PIANnB N C)=0.09 and P(Au B U C) > 0.75. Show that P(B nC) lies in the interval [0.23, 0.48].
A: Given that P(A) = 0.3, P(B) = 0.4, P(C)=0.8

P(A ~B)=0.08, P(A~C)=0.28, P(A B~ C)=0.09

P(AUBUC)>0.75
P(AUB U C) = P(A) + P(B) + P(C) - P(AN B) - P(B A C) - P(C nA) + PAN B  C)

=03+04+08-0.08-P(BnC)-0.28+0.09

=1.23-P(BnC)
Itis given that P(A U B U C)>0.75

1.23-P(B~C)>0.75

1.23-0.75>P(B n C)
0.48>P(B N C)
P(BnC)<0.48 -------- (1)
We know thatAuBuUC < S
P(A uBuUC)<P(S)
1.23-P(BnC)<1 by the axiom of certainity
1.23-1<P(BnC)

0.23<PBNC)----- (2)
Combining (1) & (2), we get
P(B n C) € [0, 23, 0.48].
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1+3p 1-p 1-2p

5. The probabilities of three mutually exclusive events are respectively given as 3 4 2 . Prove that
1 1
—<p<—,
3 P 2
A. LetA, B, C be the given three mutually exclusive events.
1+3p 1-p 1-2p
P(A)= , P(B)=—-, P(C)=——-
(A)==3 (B)=- (€)==
0<P(A)=<1 0<P(B)<1 0<P(C)=1
0< 137 0<1=P < 0<122P
3 4 2
0<1+3p<3 0<1-p<4 0<1-2p<2
-1<3p<2 -1<-p<3 -1<-2p<1
—lﬁpSz ------ (1) —3<p<l e (2) —lSPS— --------- (3)
3 3 2 2
Also 0P (AuBuUQ <1
>0<P(A)+P(B)+P(C)=<1

o<t Imp 1720

3 4 2
=0<4+12p+3-3p+6-12p<12
=0<13-3p<12
-13<-3p<-1
=1<3p<I13

1 13
—<ps—-(4
3P =73 4

=

Combining (1),( 2), (3), (4) we get %S 4 S% .
6. If two numbers are selected randomly from 20 consecutive natural numbers, find the probability that the
sum of two numbers is (i) an even number (ii) an odd number.
A: Givensetis{1,2,3,4 ..., 19, 20}
Consider the sets {2, 4, 6, ...., 20}, {1, 3, 5, ...... 19}
Let Abe event that the sum of two numbers is even and B be the event that sum of two numbers is odd when two numbers are
selected from {1, 2, 3, ...., 20}.
Sum of two numbers is even if both of them are even or both are odd.
p@)="A) - C,+°C, _45+45 _90 _ 9
n(S) »c, 20x19 190 19
2
Sum of two numbers is odd if one number is even, one is odd.
n(A) _'°C,."C, 10.10 _100 _10

P(B)= = = =
®) n(S) 2c, 190 190 19°
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7. A bag contains 12 two rupee coins, 7 one rupee coins and 4 half a rupee coins. If three of them are selected
at random, then find the probability that (i) the sum of three coins is maximum (ii) the sum of three coins is
minimum (iii) each coin is of different value.

A: Number of two rupee coins =12
Number of one rupee coins =7
Number of half a rupee coins =4
Total number of coins = 23
(i) To have sum of three coins as maximum, we shall select all the three coins are from two rupee coins.

?C, _12.11.10 6 20

= X =
2c, 6 23.22.21 161
(ii) To have sum of three coins as minimum, we shall select all the three coins are from half a rupee coins.

.. Probability that the sum of three coins is maximum =

‘C, 432 & __4

= X -
®c, 6 232221 1771
(iii) Probability that each coin is of different value when three coins are selected

.. Probability that the sum of three coins is minimum =

=1ZC1.7C1.“C1_12.7.4X 6 48
2c, 1 7232221 253°

8. In a box containing 15 bulbs, 5 are defective. If 5 bulbs are selected at random from the box, find the
probability of the event, that (i) None of them is defective (ii) Atleast one of them is defective
(iii) Only one of them is defective
A: Total number of bulbs = 15
Number of defective bulbs =5
.. Number of good bulbs =10

"C, _10.9876 5! 12
c, 5! 15.14.13.12.11 143

(i) Probability that none of them is defective, when 5 bulbs are selected. =

12 143-12 131
(i) Probability that atleast one bulb is defective = 1 - probability that none of them is defective =1- m = 143 = m

°C,'°C, _5.10.9.8.7 120 _ 50

iii) Probability that onl f them is defective = = X = .
(iii) Probability that only one of them is defective 15C5 o4 1514131211 143
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PROBABILITY Q.NO 28

1. A, B, C are aiming to shoot a balloon. A will succeed 4 times out of 5 attempts. The chance of B to shoot the
balloon is 3 out of 4 and that of C is 2 out of 3. If the three aim the balloon simultaneously, then find the
probability that atleast two of them hit the balloon.

A: Let A, B, C be the events that the shooters A, B, C succeed in shooting the balloon.
Given that P(A) = % , P(B) = % , P(C) = %
Clearly A, B, C are indepedent events.
Probability that atleast two of them hit the balloon = P(A "B nC)+P(ANBNC)+P(ANBNC)+P(ANBNC)
HMP®HWD+HMP()HQ+P()W&PKD+HMP®H%®

=54\'"3 4 5)\3)(3)*
431 412 13 2+4 3 2 12+8+6+24 50 5
=543'543'543543° " 60 60 6

1 2 3
2. In a shooting test the probabilities of A, B, C hitting the targets are 2'3 and — respectively. If all of them

fire at the same time, find the probability that i) Only one of them hits the target
ii) Atleast one of them hits the target
A: Let A, B, C be the events that the three persons A, B, C respectively hitting the target.

1 2 3
Given that P(A) =  , P(B) = 3, P(C) =

Clearly the events are independent.
i) Probability that only one of them hits the target.

P(ANBNC)+P(ANBAC)+P(ANBNC) =P(A) PB)P(C) + P(A) P(B)P(C)+ P(A) P(B)P(C)

208 0303 (-3 (-2 22

4
_111121+113
=234%2343%23%
_1+2+3_ 6 _ 1
24 T 247 4

ii) Probability that atleast one of them hits the target = 1 - probability that all the three fail to hit the target
1-P(ANBNC) = 1-P(A) P(B) P(C)

30
SEHIRLG

123

=1-24% 21
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= = 1 - = 1
3. If A, B, C are three independent events of an experiment such that P(AmBmC)=Z, P(AmBmC)=§,

- = = 1
P(AnBNC) =4 then find P(A), P(B) and P(C).
A: Given thatA, B, C are independent events and

—_

P(ANBNC) =% = P(A) P(B) P(C) = % — (1)
P(ANBNC)= % = P(A) P(B) P(C) = % e (2)
1
7

PANBNC)= 4= PA)P(B) PC) = 7 — ()

=

(1) PAPB)PEC) _
()7 PAPEB)PC) |

i NGJEEN
e

P(A) ]
1-P(A) =
P(A) = 1 - P(A)
2P(A) = 1
1
2

P(A) =

)

ool

2) P(APB)P(C) (

(3) = P(A)P(B)P(C) (

NN
S —

PB) _ 1

1-P(B) 2
2P(B) = 1- P(B)
3P(B) = 1

P(B) =

Wl =

From (1), P(A) P(B) P(C)=

1f+-3Jror-
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4. Define conditional probability. There are 3 black and 4 white balls in first bag; 4 black and 3 white balls in
the second bag. A die is rolled and the first bag is selected if it is 1 or 3, and the second bag for the rest.
Find the probability of drawing a black ball from the selected bag.

A: Conditional probability : If A, B are two events in a sample space S and P(A) = 0, then the probability of B after

B
The event A has occured is called conditional probability of B given A. It is denoted by P ( j

A
o B) nAnB) p@anB)
A) " nA) T PA)

LetA , A, be the events of selecting first and second bags respectively

Let E be the event of drawing a black ball from the selected bag.

4 2

6 3

2 1
1)= 6 =§ and P(A2)=

E 3C
Probability of drawing a black ball from the first bag P(A1) = 77C1 = ;
1

E
Probability of drawing a black ball from the second bag P(Az) =75 =

. E E 1(3 2(4 3+8 11
By total probability theorem, P(E) = P(A,) P A, +P(A)P A, =3\7 +3\7)= 51 = 97

1
5 The probability that Australia wins a match against India in a cricket game is given to be 5 If India and

Austrlia play 3 matches, what is the probability that (i) Australia will loose all the three matches?
ii) Australia will win atleast one match?
A: LetA, A, A, be the events that Australia wins a match against India in the 1%, 2", 3" games respectively.

1
Given that P(A,) = P(A,) = P(A,) = g

i) Probability that Australia will loose all the three matches P (A; " A, nAz)=P(A;) P(A,)P(A;)

(Y (- (-4 3)- 5

i) Probability that Australia will win atleast one match = 1 - probability that Australia will loose all the three matches

_,.8 _27-8 19
T o7 T 21 Tor
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6. Three screws are drawn at random from a lot of 50 screws, 5 of which are defective. Find the probability of

the event that all 3 screws are non - defective, assuming that the drawing is i) with replacement ii) without
replacement.

A: Number of defective screws =5
Number of good screws = 45
Total number of screws = 50.
i) Consider the drawing of 3 screws with replacement.

LetA, B, C be the events of drawing 1%, 2™, 3 screws as non - defective, when three screws are drawn with replacement.
45 45 45 3
B j 5 ( C j 1 1 1 9 729

NowP(AmBmC)=P(A)P(A AnB ) 50C1 . 5001 . 5001 E = 7000

i) Consider the drawing of 3 screws without replacement.
Let A, B, C be the events of drawing 1%, 2", 3 screws as non defective, when three screws are drawn without
replacement.

45 44 43
(Bj ( - J R . .

R ired bability, PIAn B C)=PA)P | — | P = . . =— ., — .,— = .

equired probability, P(An B n C) =P(A) A ANB 50C1 49C1 48C1 50 ' 49 ° 48 - 1960

45 44 43 1419

MATHEMATICS 2A IMPORTANT QUESTIONS TS 2021




WWW.AIMSTUTORIAL.IN

RANDOM VARIABLE & DISTRIBUTIONS Q.NO 29

1. The Probability distribution of a random variable X is given below.
X=x 1 2 3 4 5
P(X=x) k 2k 3k 4k 5k

Find the value of k and the mean and variance of X.
A: Given that X is a random variable

5
Sum of all probabilities _Z1P(X =x)=1
1=
k+2k+3k+4k + 5k =1
15k = 11
k = ﬁ
Let ube the mean and o2 be the variance of X

5
Mean, p = i§1xi-P(x=Xi)
= 1(k) + 2(2K) + 3(3K) + 4(4k) + 5(5K)

=k + 4k + 9k + 16k + 25k

55 11
=55k = 1z = 5.

5
Variance, 2 = _21 xi? P(X=x;)-p?
i=

11)2
= 1(k) + 4(2k) + 9(3k) + 16(4k) + 25(5K) - ( )

3
= 225K - 131
g5 1211512114
2. X=x -2 -1 0 1 2 3

PX=x) 01 k 02 2k 03 k

is the probability distribution of a random variable X. Find the value of k and the variance of X.
A: Given that X'is a random variable.
Let ube the mean and o2 be the variance of X.

3
Sum of all probabilities ZZP(X =x;)=1
|=_

01+k+02+2k+03+k=1
4k + 0.6 =1
4k =1-06=04
k=0.1.

3
Mean p = szi-P(X=Xi)
1=-

=(-2)(0.1) -1 (0.1) + 0(0.2) + 1(0.2) + 2(0.3) + 3(0.1)
=0.8.
We know that

Variance, 2 = X' -P(X=x). 2

62 +0.82 = (-2)2 (0.1) + (-1)2 (0.1) + 02 (0.2) + (12) (0.2) + 22 (0.3) + 32 (0.1)
52 =2.80 - 0.64
52=2.16.
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3. Arandom variable X has the following probability distribution.

X = x, o 1 2 3 4 5 6 7
P(X = x)) 0 k 2k 2k 3k Kk? 2k?  Tk*+k

Find (i) k (ii) the mean (iii) P(0 < X < 5)
A: Given that Xis arandom varif)ble
Sum of all probabilities i =ZO P(X=x)=1
O+k+2k+2k+3k +k?+2k?+7k®+k =1
10k2+9k-1=0
10k?+ 10k -k -1=0
10k(k + 1) -1(k + 1) =0
(k+1)(10k-1)=0

=

k =-1is false or k=1

o

Let pu be the mean of X.
7
Mean, p = ZO X P(X=x;)
1=

= 0(0) + 1(0.1) + 2(0.2) + 3(0.2) + 4(0.3) + 5(0.01) + 6(0.02) + 7(0.17)
=0.1+04+06+12+0.05+0.12 + 1.19
= 3.66
P(0<X <5)=P(X=1)+P(X=2)+P(X=3)+P(X=4)
=k + 2k + 2k + 3k
= 8k
= 8(0.1)

=0.8.
A cubical die is thrown. Find the mean and variance of X, giving the number on the face that shows up.
: Let X be the number on the face that shows up when a die is thrown. Here X is a random variable. Probability
distribution of X is shown below.

> F

»

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

PX=x) & & & © 6 6

Let ube the mean and o2 be the variance of X

6
n= 2 X P(XX=x)

o)l of) o) ) o) -5

6
ot= X X P(X=x)-p?
i=1

1 1 1 1 1 1 7\2 91 49 182-147 35
= 12(§)+22(6)+32(6) +42(6) +52(§) +62(§)- (E) = @'T = 12 = 12 -

N N
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5. The range of random variable X is {0, 1, 2}, Given that P(X =0) = 3C3, P(X=1) =4C - 10C2, P(X=2) =5C - 1.
Find (i) the value of C (ii) P(X<1) (ili)P(1<X<2) (iv)P(0<X<3)
A: Given that range of random variable X is {0, 1, 2}.
P(X=0)=3C3 P(X=1)=4C-10C% P(X=2)=5C-1
Since X is a random variable,
Sum of all probabilities, i =§0 P(X=x)=1
PX=0)+P(X=1)+P(X=2)=1
3C*+4C-10C?+5C-1=1
3C*-10C2+9C-2=0
Clearly C = 1 satisfies this equation By Synthetic division,
3 110 9 -2

110 3 7 2
3 7 2 [0

Now the above equation becomes, (C-1) (3C2-7C+2)=0
C=1,3C?-6C-C+2=0
3C(C-2)-1(C-2)=0

(C-2)(3C-1)=0  ~C=1,2

Wl =

[SV]IEN

C =1, 2 are not possible. So, the value of C =

3
ii)P(X<1)=P(X=O)=3CS=3(%) %.

2
1= 3.

w| o

i) P(1<x<2)=P(X=2)=5C-1=

+

Ol N

W N
©| ©

iv) P(0 < X <3)=P(X = 1) +P(X =2)

Ck
6. The range of a random variable X is {1, 2, 3,...} and P(X = k) = F ,k=1,2,3,..... Find the value of C and

P(0 < X < 3).
© Ck

A: Given that X is a random variable = ZP(X =k)=1 = ZF =1
k=1 k=1 K2

c ¢ C
=>—+—+—+...00=1
o2t 3!
2 3

Adding 1 on both sid $1+£+—+—+ wo=1+1
ing 1 on both sides TR T

e =2
C=log, 2
C2

i) PO <X <3) = p(x=1)+p(x=2)=%+7

= log, 2 +%(10ge 2y
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(k+1)C
7. If X is a random variable with the probablity distribution P(X = k) = e (k=0,1,2,...)thenfind C ?

A: Sum of the infinite A.G.P (|r] < 1).

a(f)+(@+d)r+(@a+2d)r2+ ... o = 1-r (1-r)2
Given that X is a random variable with

(k +1)C
PX=K)= . k=0,12..

o0
X P(X=k)=1

k=0

(k+1)C

=1.
2k

0
x
k=0

N =

1 1 1
C|:11+22+32+4+ .......... 00:|:1, Herea:']yd:‘hr:

RN

]=1 —C[2+2]=1 = 4C=1 = C-=
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RANDOM VARIABLE & DISTRIBUTIONS Q.NO 30

1. One in nine ships is likely to be wrecked when they set on sail. When 6 ships are set on sail, find the
probablity for (i) atleast one will arrive safely, (ii) exactly three will arrive safely.

A: Let X be the number of ships arriving safely, when six ships are set on sail. X follows binomial distribution,

Let n, p be the parameters.
1

thenn=6,q = 9
1 8

p=1_q=1_§ = §

(i) Probablity that atleast one ship will arrive safely = P(X > 1)

1-px=0)=1-5c, (1) (8] =1- +
Pox=0)=1-0c, (g 3] <10
(ii) Probablity that exactly three ships will arrive safely = P(X = 3 )

3 3 g3
e, (2 (&) -2 (%),
2. If the mean and variance of a binomial variate X are 2.4 and 1.44 respectively find P(1 < X < 4).
A: Letn, p be the parameters of the binomial distribution.
Given that np = 24, npq = 1.44
npq 144 144 12

Now q = — 5 =3
WA= 'np T 147240720 5

3 _ 2
wp=1-q=1-5=¢

Alsonp =2.4
(2)-p4-2 .12

"5)7%*" 10 " 5
n=6

Required probablity P(1 <X < 4)=P(X=2)+P(X=3)+P(X=4)

(5] 5] (3] (2] =T 2]

15(81)4 , 20(27)(8) , 15(9)(16)

56 56 58
972 +864 + 432
=5—5
_ 2268
T 3125

3. In the experiment of tossing a coin n times, if the variable X denotes the number of heads and P(X = 4),
P(X = 5), P(X = 6) are in A.P, then find n.

A: Let X denotes the number of heads, when a coin is tossed for n times.
Let n, p be the parameters of binomial distribution.

1 1 1
Herep= 5 ;q=1-p=1-5=5
Given thatP(X =4), P(X=5),P(X=6)are in A.P
5

oo G e la) () e i) (2] e

1 1 1 _
. - E,“CSAE,“CGE arein A.P

"C,,"C,,"C,, areinA.P

"C
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2b=a+c

2.°C, ="C,+"C,

5 "C, N "C,
IlC:5 nC5

5 5 +n—5
n—4 6

5 30+ (n—4)(n-5)

6(n—4)

12(n-4)=30+n2-9n + 20
12n-48=30+n?-9n+ 20
n?-21n+98=0
n?2-7n-14n+98=0
nin-7)-14(n-7)=0
n=7or14.
4. If the difference between the mean and the variance of a binomial distribution is g , then find the probablity

for the event of 2 successes, when the experiment is conducted 5 times.
A: Letn, p be the parameters of the binomial distribution.
Given that n = 5,

5

np -npq = g
5
Sp(1-q)=g
1

PP=3

1

p=3

3 2 8
Required probability is P(X = 2) = °C, [gj [%] =10 (ﬁj [%J = %03

MATHEMATICS 2A IMPORTANT QUESTIONS TS 2021 o



WWW.AIMSTUTORIAL.IN

SHORT ANSWERS TYPE QUESTIONS

COMPLEX NUMBERS 0O.NO 11
1. If z=3 - 5i, then show that z° - 10z + 58z - 136 = 0.
A: Givenz=3-5i

z-3=-5i
(z-3)2=(- 5i)2
z?-6z+9=-25
z2-6z+34=0.

Now z® - 10z% + 58z - 136 = z(z2 - 6z + 34) - 4z + 24z - 136.
=z(0)-4 (z2- 6z + 34)
=0-4(0)=0.

(HW)Ifz=2-i./7, then show that 3z° - 4z + z + 88 = 0.

2. If (x- iy)"® = a-ib, then show that 2"'% = 4(a? - b?).
A: Given that (x-iy)"*=a-ib
cubing on both sides,
x -y = (a - ib)®
x -iy=a®-3a?ib + 3a i?b? - i*h®
X - iy = (a® - 3ab?) -i (3a%b - b?)
equating the real and imaginary parts on both sides
x =a®-3ab? y=3a%b - bd
x,y _a -3ab® 3a’b-b’

2+ L
Now =%y a b

z-4
3. Determine the locus of z, z # 2i, such that Re(ﬁj =0,
A: Letz=x+1iy
z-4 x+iy-4 (x-4)+iy x-iy-2)
72 x+iy-2i X+ily-2) x-ily-2)

=a?-3b?+ 3a?- b? =4a?- 4b% = 4(a? - b?).

Now

- X2 —4x+y® -2y +i(Xy — xy + 2x + 4y — 8)
x? +(y—2)2

z—4_x2+y2—4x—2y_O
Real partof , _o; ~ x2+(y—2)2 ~ .. Equation of locus is x* + y? - 4x - 2y = 0

3 +2i sind
4. Find the real values of 0 in order that 1-2isin® (i) real number (ii) purely imaginary number.
3+2isin@ 3+2isinb x 1+ 2isin@
" 1-2isin® ~ 1-2isin® 1+ 2isin®
_ 3+6isin0+ 2isin6-4sin’ 0
1+4sin”0
3-4sin’0 . 8sind
= +i
1+4sin*0  1+4sin”0

3+2isinb 3+2isinB
) {1 2ising Isa real number i) 7 2ising IS @ purely imaginary number
Its imaginary part is zero. Its real part is zero.
8sin® 3-4sin’@
PR 0 T oA =0
1+4sin“ 0 1+4sin“0
sin © = 0. 3-4sin20=0.
2
. 3 V3 Lo T
General solutionis 6 = nw, n € Z. sin?@ = ry = (TJ = sin? 3

General solutionis § = n1r ig’ neZ.
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5. If x+iy=

— then, show that x? + y2 =4x - 3.
2+cosO+isind y

3

A. Given that, x + iy = 2+ cos0+ising

3 _ 3 ><2+cose—isine
24+cos0+isin® 2+cosO+isin® 2+cosO—isind

3(2+cosB—isin0)

- (2 + cos 6)2 - i2 sin2 0

_ 3(2 + cos ) - 3isinb
" 4+cos?0+4cos0+sin?0

3(2 + cos0)-3isind
T 4+ (sin®0+cos?0)+4cos0

_ 3(2+cosb)-3isinb
- 4 +4cos0+1

3(2+cose)_ 3sin0 .i

5+4cos® 5+4cosH
Comparing real and imaginary parts on both sides.

_3(2+cosb) ~ -3sinb
T 514cos®’° 5+4cos@

X +iy=

3(2 + cos e)}2 , _(-8sin 0)? 9(4 + cos® 0 + 4 cos0) + 9sin® 0

C 2 - =
LHS.x*+y [5+4cose (5 + 4c0s0)> (5+4cos0)’

9(4 + cos? 0 + 4cos 0 + sin? 0)
(5 +4cos 6)2

9(4+1+4cos0)
(5+4cos€))2

9(5+4cos0) 9
= (5+4cose)2 5+ 4GOS0 e )
4[3(2+cos0)] 24 +12cos0—15-12cos0 9
RHS.:4x-3= ———= -3 = ST PP PSR (2)
5+4cosH 5+ 4cos6 5+4cos0
From (1) and (2)
L.H.S. =R.H.S.
X2 +y?=4x - 3.
iv = 2.1 =
6. Fx+iy 1+cose+isine,showthat4x 1=0.
) 1
A Now X+ 1y = 4 o5 0 +isin®
1 1
1+cos0+isind 2c032%+i2sin%cos%
1 cos & -isin @
= 0 0 0 2 2
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0 _isin®
cos 5 -isin 3

= 0 20,126
ZCosf[cos §+sm ﬂ

@ _isin®
cos 5 -isin 3

Zcos%

1 .1 5]
= —-j—tan—
2 2 2

Equating the real parts on both sides, x = % =>2x =1
S.o.b.s 4x2=1 => 4x2-1=0.
4+2i+3+4i
1-2i 2+3i
4+2i+3+4i
1-2i 2+3i
(4 + 2))(1+ 2i) N (3+4i)(2-3i)
T (1=-2)(1+2) (2+3i)(2-3i)
_ (4+2i+8i+4i2)+6—9i+8i—12i2
1-4i? 4 -9
_ 4+10i—4+6—i+8i—12i2
1+4 4 -9
4+10i-4 6-i+12

7. Express in the form a + ib.

Sol. Let, z =

= +

1+4 4+9
10i 18 —i
=—t—

5 13
_ 130i+90 - 5i
- 65
_ 9i+1251_18 25,
65 13 13~

(+ix=2i (2-3i)y+i

8. If x and y are real numbers such that ;
3+i 3—i

= i, then determine the values of

x and y.

(+ix=2i (2-3)y+i

Sol: Given that
oIV 3+i 3—

x+i(x=2) 2y-iBy-1) _ [x+i(x—2)]x3—i+[2y—i(3y—1)]x3+i

3+1i 3—i 3+i 3—1i 3—i 3+1
[x+i(x~2)](3-1) N [2y=iGy-D](B+) _ [3x+3i(x=2)—i(x+ix—2))]  [6y—3By—D+i2y—i(3y—D)]
9+1 9+1 - 10 ' 10

_ 3x+3ix—6i—ix+x—2+6y—9iy+3i+2iy+3y—1
B 10 10
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_ Ax+2ix—6i-2+49y-Tiy+3i-1
- 10

(4x+9y-3)+i(2x-3-7y) .
hen 10 = j

Equating real and imaginary both sides

2x-3-Ty
4x+9y—-3=0and ———— =1
10
4x+9y—-3=0----- (1)
2x-7y—13=0----- (2)

Solving (1) and (2) we get
23y =-23 theny=-1

Subin(2), 2x+7—-13=0; 2x-6=0thenx=3.

1 1
9. fa=cosa+isinoandb=cosf +isin p, then find 2 (ab"'gj.
A: Now ab = (cis a) (cis B)

= cis(a + B)
=cos (o + B) +isin (o + B)
1 1 cos (a+B)-isin(a+p)

ab _ cos(a+p)+isin(a+p) <

_ cos(a+B)-isin(a+p)
1

=cos (o + B)-isin (a+B)

cos (a+B)-isin(a+p)

ab+i = cos(a + ) +isin (a+B)+cos (o + B)-isin (a+p)

=2cos (a+ )

1
% (ab+£) = cos (o + P).
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DE MOIVRES THEOREM Q.NO 12
1. If m, n are integers and x = cosa + isina, y = cosp + i sinf then prove that

1 1

xTy" =2 cos (ma + nB) and x™y" - X™y" =2 i sin (ma + np).

xmyn e

A. Given that x = cos a + i sin a and y = cosp + i sinf
Now, x™ = (cosa + i sina)™
= cos ma +isin ma = cis ma
y" = (cosB +i sinf)"
= cos nP + i sinf = cis nf
xXMy" = cis ma . Cis nB
= cis (ma + np)

= cos (ma + nB) +isin (ma + np)

1
X"+ “mon =2 cos (ma + nP) and
Xy
—1 . .

XMy - X™y" =2 isin (moa + np).

2. If(1+x)"=a, + ax + ax’ + ............ a x", then show that
o nm S nm
(i) ag-a, + A =22cosT. (i) aj-ag *ag..curerens =223inT.

A: Now (1+x)"=a +ax+ax+.... +a x" .

n
Put x =i, then a, +aji+a,i +....... +ay" = (1+i) = {ﬁ[cos%ﬂsin%ﬂ :

By applying De Moivre’s theorem

n
. . 2 nc .. N
apt+ai—a,—azi+ay ... =22| cos— +isin—
4 4

n n
(3 —8p +84.....) +i(a) 85 +ag....r.) =22 cos & 4122 sin T

Equating real and imaginary parts both sides.

n n
5 nn 5 ..Nn
Say-a,ta, . =22cos— anda,-a, +a, ...ccc......... =22sin—
4

3. If 1, ®, @? are the cube roots of unity, then find the value of (a + 2b)? + (aw? + 2bw)? + (a® + 2bw?)%.
Sol: We know that 1 + ® + ®®* =0 and ®® = 1.
Now (a + 2b)? + (aw? + 2bw)? + (aw + 2bw?).

= a? + 4b? + 4ab + a% w* + 4b2%w? + 4abw’® + a% »? + 4b%w* + 4abw’

=a?+4b?+4ab + a’? ® + 4b%w? + 4ab + a2 w? + 4b’w + 4ab

=a?(1+o+0’)+4b2 (1 + © + 0?) + 12ab

=a?(0) + 4b? (0) + 12ab

= 12ab.
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1 1 1

4.1f 1, o, o* are the cube roots of unity, then prove that 2. 4~ 1726 1+ "

1 1 1+20+2+®
: + =
A 210 1420 2+40+0+20°
O 3(re)  3(1re) (ef  (rerdf)re oy
_2(1.,.0)4.(,32).,.3@_ 3o ofte)  ofte)  o(lte) 1+e
OUADRATIC EXPRESSIONS O.NO 13

2
x“+x+1

1. Determine the range of the expression —3 s X€ R.
X" -x+1
AL t7X2+X+1
. Le =y
X% -x+1
X2+x+1=yx2-yx+y
(y-1)x-(y+1)x+(y-1)=0.
Forx e R,b%2-4ac>0
{-(y+1)P-4y-1)(y-1)=0
-3y2+10y-3>0
3y?-10y+3<0
3y?-y-9y+3<0
y(8y-1)-3@By-1)<0
By-1)(y-3)< 0

v-3)o-9<0

1
y S |:§1 3:| .
X+2
2. If x is a real number, find the range —————.
2x" +3x+6

X+2
Alet ———— =
22 +3x+6 "
X + 2 = 2yx? + 3yx + 6y
2yx2+ (3y-1)x+2(3y-1)=0
Forx e R,b?-4ac >0
(3y-1)2-4(2y) (2) (3y-1)>0
(By-1)[8y-1-16y]>0
By-1)(-13y-1)>0
(By-1)(13y+1)<0

(] -3

c -
y |3’3

X
3. Show that —,—— lies between —, 1.
5x +9 11

x“ -5x
X
A Llet -0 =
X% -5x+9 y

X = yx? - 5yx + 9y
yx? - (By + 1)x + 9y = 0
Forx e R, b?-4ac>0
{-(5y + 1)}’ - 4(y) (9y) >0
25y2+ 10y + 1-36y?>0
-My?+10y+1>0
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11y?-10y-1<0
1My?-11y+y-1<0

My(y-1)+1(y-1)<0
(My+1)(y-1)=<0
(My+1)(y-1)<0

) ngo velfh

x2 +34x - 71

4. If x is real, show that the values of the expression ﬁ do not lie between 5 and 9.
x° +2x -

A Lot X2 +34x - 71
clet ———— =
X2 +2x-7 y
X2+ 34x - 71 =yx2 + 2yx - 7Ty
(y-1)x2+2(y-17)x+(71-7y)=0
Forx e R,b%-4ac>0
{2(y-17)¥-4(y-1) (711 -7y)>0
4(y?- 34y + 289) + 4(7y>- 78y + 71) >0
y2-34y+ 289 +7y?-78y+71> 0
8y?-112y +360 >0
y?2-14y+45>0
y?2-9y-5y+45>0
y(y-9)-5(y-9)>0
(y-9)((y-92>0
ye('OO! 5]U[9! OO)
x> +14x +9

5. If x is real, find the maximum and minimum values of the expression — -
X" +2x+3

X% +14x+9

A let ——— =
X2 +2x+3 y
X2+ 14x + 9 =y x* + 2yx + 3y
(y-1)x2+2(y-7)x+(3y-9)=0
Forx e R,b%-4ac>0
{2(y-7)-4(y-1)(3y-9)>0
y2-14y +49 - (3y?-12y+9) >0
-2y?-2y+40>0
y?+y-20<0
y>+5y-4y-20<0
yly+5)-4(y+5)<0
(y+5)(y-4)<0

y € [-5, 4].
1,1 1 _ o
6. Prove that 3x+1 x+1 (3x+1) (x +1) does not lie between 1 and 4, if x is real.
1,1 1 X+1+3x+1-1 4x +1
A1 x+1 Bx+1)(x+1) ~ (Bx+1)(x+1) ~ (Bx+1)(x+1)
4x +1
let — =
3x2 +4x +1 y

Ax +1=3yx? +4yx +y
yx2+4(y-1)x+(y-1)=0
Forx e R,b%-4ac>0

{(4(y-1)¥*-4@y)(y-1)>0
(y-1)[4(y-1)-3y]>0
(y-1)(y-4)>0

ye ('OO! 1]U[4!OO)
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7. If c? # ab and the roots of (c? - ab) x? - 2(a? - bc)x + (b? - ac) = 0 are equal then show that
a*+b3+c*=3abcora=0.

A. Given quadratic equation is (c? - ab) x2- 2(a?- bc)x + (b?-ac) =0 ....... (1)
Since (1) has equation of roots b?-4ac =0
[-2(a? - bc)]? - 4(c? - ab) (b?-ac) =0
4[a* + b2c? - 2a%bc] - 4[b%c?- ac® - ab® + a?bc] = 0
4a* + 4b?c? - 8a?bc - 4b%c? + 4a%bc =0
4ala®*-3abc +c2+ b’ =0

a=0 (or) a®+ b®+c®=3abc.
8. Ifthe equations x2+ax +b=0and x2+ cx+d =0 have a common root and the first equation has equal roots then
prove that 2(b + d) = ac.

A: Let o be the common root.
Theno?+ca+d=0— (1)
Also, x2 + ax + b = 0 has equal roots.
at+toa=-a,a0=b
a=-al2,0?=Dh.
From (1); b+ c (-a/2) +d = 0.
b+d=ac/2

9. If a, p are the roots of ax? + bx + ¢ = 0, find the values of a2 + 2 and o + 3.

-b c
A: If o, B are the roots of ax? + bx + ¢ = 0 then G+B=?,OLB25
(|) 2+[32—( +B)2_2 Bz(_ JZ_ (Ejzbz—ZaC
* ¢ “ a a a2
i ol +B%= (o +B)-3 + Q) = —b3_3g -b :_f+3bc:3ab0—b3
(i) o + B° = (o + B)° - 3ap(a + B) = | — [ Rt ey

10. If x,, x, are the roots of the quadratic equation ax? + bx + ¢ = 0 and c = 0. Find the value of
(ax, + b)? + (ax, + b)? in terms of a, b, c.

A. Given that x,, x, are the roots of ax?+bx+c=0
X, + X, = - b/a, x,x, = cla
Also ax,? + bx, +¢c =0, ax?+bx,+c=0

x,(ax, + b) = -c, x,(ax, +b) =- ¢

-C -C
ax,+b=—  ax,+b=—
X, X,
2
-2 -2 -b c
2 2 2 2 2 | -2 =
i P s O X X X X (X4 Xp) —2XXp 2
Now (ax, + b)2 + (ax, + b)2 = + +— 7 = 5 =\a a
1 2 X4 X, c° ¢ c c o
b? - 2ac
(8, + b)? + (ax, + b)? = ———
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THEORY OF EQUATIONS O.NO 14
1. Solve 4x® - 24x2 + 23x + 18 = 0, given that the roots are in A.P.
A: Given that the roots of 4x® - 24x2 + 23x + 18 = 0 are in A.P.
Lettheroots be a-d, a,a +d.

-b
Sumoftherootsa-d+a+a+d=;
24
3a= —
4
6
a=— =2.
3

Product of the roots (a -d) (a) (a + d) = ;

(2-d)(2)(2+d)=

4=
T4
=4 9 25
= + — =
4 4
5
d=+ —
-2
5 5 -1 9
Hence the roots of the given equation are 2-5’2’2+5= 2,2,5.

(a). Solve 8x® - 36x% - 18x + 81 = 0, given that the roots are in A.P.
(b). Solve x3 - 3x2 - 6x + 8 = 0, given that the roots are in A.P.

2. Solve the equation x® - 7x% + 14x - 8 = 0, given that the roots are in geometric progression.
A: Given that the roots of x® - 7x2 + 14x - 8 =0 are in G.P.

a
Let the roots be ? ,a,ar

5= (2) @@n="

—_—
~

r+ - =—-1=

1 2
r+ ; =2+ E by observation If r = 2, the required roots are 5 ,2,2(2)=1,2,4.

(a). Solve the equation 3x3® - 26x2 + 52x - 24 = 0, given that the roots are in geometric progression.
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3. Solve the equation 15x® - 23x? + 9x - 1 = 0, given that the roots are in H.P.
A: Given that the roots of
f(x) =15x3-23x2+9x -1=0 --------- (1) arein H.P.

Roots of f(;) =0 areinA.P.

15 23 9
f(1)= - + __-1=0
X XX x2 x

15-23x+9x2-x3=0
X-9x2+23x-15=0 -----m-- 2)

Let the roots of (2) be a-d, a, a + d.

-b
s,=a-d+a+a+d=—
a

ss=(a-d)(a)(a+d)=;
3(9-d?) =15
9-d2=?=5
d2=4
d=+2
Ifd =2, the roots of (2),are 3-2,3,3+2=1, 3, 5.

1 1
Hence the roots of the given equation are 1, g , g .
(a): Solve the equation 6x® - 11x2 + 6x - 1 = 0, given that the roots are in H.P.
4. Solve the equation 18x3 + 81x2 + 121x + 60 = 0, given that one root is equal to half the sum of the remaining

roots.
a+
A: Let a, B, y be the roots such that § =

a+y=2p
-b -d
Nows1=a+[3+y=; sa=a[3y=;
-81 -3) _ -60
2p+PB=7g W(fj_w
_-9 _ -3 20
3[_))—7 :>B—7 ay = 9

"F‘hz ;Zadritic equation, whose roots are o, yis  x%- (o +7vy) x+ ay = 0.
X2 - (-3)x + 20 =0
9
Ix2+27x+20=0
Ix2+12x+15x +20=0
3x(3x+4)+5@3x+4)=0
(Bx+4)(3x+5)=0
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5. Solve x3 - 9x2 + 14x + 24 = 0 given that two of the roots are in the ratio 3 : 2.

A: Given that two of the roots of x® - 9x? + 14x + 24 = 0 are in the ratio 3 : 2.
Let the roots be 3a, 20, v.

s,=3a+2a+y=9

s, = (3a) (2a) + (20) (v) +v (3a) = 14
602 + 20y + 3ay = 14
602 + 50y =14 --—--- (2)
s, = (3a) (2a) (y) =-24
6oy =-24

From (1) & (2), 60% + 5a. (9 - 50) = 14
602 + 450 - 2502-14 =0
-1902 +450-14 =0
1902 - 450+ 14 =0
1902 - 38a.- 70+ 14 =0
19a (a-2)-7(a-2)=0
(190-7) (@-2)=0

7
a =2, —

" 19
If a =2,theny=9-5(2)=-1.
Substituting a, y values in LHS of (3), a?y = 22 (-1) = - 4 = RHS, which is satisfied.
whereas o = E does not satisfy equation (3).

Hence, the required roots of given cubic equation are 3(2), 2(2), -1 =6, 4, -1.

6. If the roots of the equation x® + 3px? + 3qx + r = 0 are in A.P., then show that 2p® - 3pq + r = 0.
A: Given that the roots of x3+ 3px?+ 3gx +r=0---- (1) are in A.P.
Let the roots be a-d, a, a +d.

-b
Sumoftherootsa-d+a+a+d=;
3a=-3p

a=-p

Substituting x = -p in (1), we get (-p)* + 3p(-p)? +3q (-p) +r=0
-p*+3p*-3pq +r=0
2p®-3pq+r=0.
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7. Show that the condition that the roots of x* + 3px2 + 3gqx + r = 0 may be in G.P. is p°r = ¢°.
A: Given that the roots of x® + 3px? + 3gx + r = 0 ---- (1) are in G.P.

a
Let the roots be E , o, .

(Jn-
5 )@ @p)=—

ol = -, B+r=0 ----—--- (2)
substituting x = ain (1), a® + 3pa? + 3qa+r=0
(o® + 1) + 3a(pa + q) = 0
0+3a(pat+tq)=0
pa+q=0 az0
pa=-q
Cubing on both sides, p*a®=-q® = p¥(-r) =-¢°

p’r = g% is the required condition.
Given that the roots of x3 + 3px2 + 3qx + r = 0 are in H.P, show that 2¢® = r(3pq - r).
A Letf(x)=x3+3px2+3gx+r=0

B

Given that roots of f(x) = 0 are in H.P.

Roots of f(lj =0 areinA.P.
X

f(lj=0 :>i+3—p+3—q+r:0
X )(3 x2 X

=3 +3qx% +3px+1=0
Let the roots of this equation be a-d, a, a + d.

3
sum=a-d+a+a+d=—Tq.
:3a=—3—q,
r

—~a=_4
pu

Since ais root, ra®* + 3qa? + 3pa+ 1 =0.

3 2
:r(_—qj +3q(_—q) +3p(_—q)+1=0
r r r
P 3
9’ 3¢ 3pq ,_,

2 r? r

_2¢°-3pgr+r?
S

0

20°-3pqr+r2=0
29® = 3pqr - r2.
- 202 =r(3pq -r).

MATHEMATICS 2A IMPORTANT QUESTIONS TS 2021



WWW.AIMSTUTORIAL.IN

PERMUTATION Q.NO 15

1. Find the rank of the word ‘MASTER’.
A: We shall find the rank of the word ‘MASTER'. Alphabatical order of letters of the word is A, E, M, R, S, T.

No.of 6 letter words formed which begin with ‘A’ = 5!
No.of 6letter words formed which begin with ‘E’ = 5!
No.of 6 letter words formed which begin with ‘MAE’ = 3!
No.of 6letter words formed which begin with ‘MAR’ = 3!
No.of 6letter words formed which begin with ‘MASE’ = 2!
No.of 6letter words formed which begin with ‘MASR’ = 2!
Next word formed is MASTER = 1
.. Rank of the word ‘MASTER’ = 2(5!) + 2(3!) + 2(2!) + 1
=2(120) + 2(6) + 2(2) + 1 = 257.
(ii). Find the rank of the word ‘REMAST’.
A: We shall find the rank of the word ‘REMAST’. Alphabatical order of letters of the wordis A, E, M, R, S, T.

No.of 6letter words formed which begin with ‘A’ = 5!
No.of 6letter words formed which begin with ‘E’ = 5!
No.of 6letter words formed which begin with ‘M’ = 5!
No.of 6letter words formed which begin with ‘RA’ = 4!

No.of Bletter words formed which begin with ‘REA’ = 3!

Next word formed is REMAST = 1

.. Rank of the word ‘REMAST’ = 3(5!) + 4! + 3! + 1
=3(120) +24 +6 + 1 =391

kiii). Find the rank of the word ‘PRISON’.

A: We shall find the rank of the word ‘PRISON’. Alphabetical order of the letters is INOPRS.
No. of 6 letter words formed which being with ‘T’ = 5!
No. of 6 letter words formed which being with ‘N’ = 5!
No. of 6 letter words formed which being with ‘O’ = 5!
No. of 6 letter words formed which being with ‘PI' = 4!
No. of 6 letter words formed which being with ‘PN’ = 4!
No. of 6 letter words formed which being with‘PO’ = 4!
No. of 6 letter words formed which being with ‘PRIN’ = 2!
No. of 6 letter words formed which being with ‘PRIO’ = 2!
No. of 6 letter words formed which being with ‘PRISN’ = 1!
Next word formed is PRISON = 1.

. Rank of ‘PRISON’. = 3(5!) + 3(4!) + 2(2!) + 1 + 1.
=3(120) + 3(24) +2(2) + 1 + 1 = 438.

2. Find the number of 4 letter words that can be formed using the letters of the word ‘MIXTURE’ which (i)
contain the letter X (ii) do not contain the letter X.
A: We have fill up 4 blanks using 7 letters of the word ‘MIXTURE’. Take 4 blanks.
i) First we put x in one of the 4 blanks. This can be done in 4 ways.
Now we can fill the remaining 3 places with the remaining 6 letters in °P, ways.
Thus the number of 4 letter words formed which contain the letter X = 4. °P, = 4 x 120 = 480.
i) Remove the letter X. From the remaining 6 letters, number of 4 letter words formed =°P,.
Thus the number of 4 letter words that do not contain the letter X = °P, = 360.
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3. Find the number of ways of arranging 5 different mathematics books, 4 different physics books and 3 different
chemistry books such that the books of the same subject are together.

A: Number of mathematics books =5
Number of physics books = 4
Number of chemistry books = 3

Given condition : Books of same subject are together.

Treat 5 mathematics books as 1% unit, 4 physics books as 2" unit, 3 chemistry books as 3™ unit.

Now the number of units is 3. These 3 units can be arranged in a row in 3! ways.

Then 5 mathematics books can be shuffled internally in 5! ways, 4 physics books can be shuffled internally in 4! ways,

3 chemistry books can be shuffled internally in 3! ways.

By the counting principle, total number of arrangements such that books of same subject are together.
=3!Ix 5! x4!x3!
=6x120x24x6
=720 x 144
=1,03, 680.

4. If the letters of the word BRING are permuted in all possible ways and the words thus formed are arranged
in the dictionary order, then find the 59" word.
A: Given word is BRING.

The alphabetical order of the letters is B, G, I, N, R

In the dictionary order, first we write all words beginning with B.

Clearly the number of words begining with B are 4!1=24

Similarly the number of words begining with G are 4! = 24

Since the words begin with B and G sum to 48, the 59 word must start with |

Number of words begin with IB is 3! =6

Hence the 59" word must start with IG

Number of words begin with IGB = 2! =2

Number of words begin with IGN = 2! =2

the next word is 59" = IGRBN.

COMBINATION Q.NO 16

4
1. Simplify #C, + X *7'Cy,
r=0

A: Now 25C4 + lé‘to 29_rC3 = 29C3 + 28C3 + 27C3 + ZGC3 + {ZSC3 + 25C4}
.:°C_ +1C ="*1C.
= 2903 + 28C3 + 27C3 + {26C3 + zec4}
= 2903 + 2803 + {27C3 + 2704}
= 2903 + {28C3 + zsc4}
= 29C3 + zgc4 = 30C4_

4
2. Simplify *Cs+>.*"C,
r=0

4
A. Now 34 C5 + ; 38-r C4 - 3304 + 37C4 + 36C4 + 3504 + {34C4 + 34(;5 }

38C4 + 37C4 + 36C4 + {35C4 + 35C5 }
38C4 + 37C4 {36C4 + 36C5 }

38C4 + {37C4 + 37C5 }

38C4 + 38C5

39C5 .
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3. Prove thatfor3<r<n,"*C +3."3C _,+3."% ,+"3C ,="C.
A: Now"*C +3."3C_,+3."3C ,+"°C ,
= {n—SCr+n-3Cr_1} +2{n-SCr_1+n—SCr_2}+{n-SCr_2+n—3Cr_3}
= n-2Cr + 2 . n-ZCr_1 + n—2(:r_2
= {n—20r+ n—ZCr_1} + {n-ZCr_1 + n-ZCr_Z}
nCr + nCr-1 = n+1Cr
= n-1c;r + n-1Cr-
=nC_
4. Prove that"C +"C__ ="*"C.

n! n!
ANow™C +7C = tanid ¥ [n=(r- 1) (r-1)!

1

ni(n+1-r)+nl!r
rr(n+1-r)!

ni(n+1-r+r)
r(n+1-r)!

__(n+1)!

~ (n+1-n)r!

=n*1C.
5. Find the number of ways of selecting 3 vowels and 2 consonants from the letters of the word ‘EQUATION’.

A: Given word ‘EQUATION’ contains 5 vowels and 3 consonants.

Number of ways of selecting 3 vowels and 2 consonants from 5 vowels and 3 consonants = °C, x °C,
=10x 3

= 30.
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PARTIAL FRACTIONS Q.NO 17

x+4
1. Resolve (x2-4)(x+1) into partial fractions.
x+4 _ A . B R C
A:Let x-2)(x+2)(x+1) x-2 x+2 x+1
X+4 _A(x+2)(x+1)+B(x-2)(x+1)+C(x-2)(x+2)
(x-2(x+(x+1) (x-2)(x+2)(x+1)
Xx+4=Ax+2)(x+1)+B(x-2)(x+ 1)+ C(x-2) (X +2) -—----—- (1)
Putx=2in (1), we get
6=A(4) (3)
1
L A=
2
Put x =-2in (1), we get
2=B(-4)(-1)
4B =2
1
. B=—=
2
Put x =-1in (1), we get
3=C(-3) (1)
. C=-1
x+4 1 N 1 1
TR -4)(x+1) 2(x-2) 2(x+2) x+1
3x+7 -10 13
(HW) Zidxt2 ST 2
x> +13x +15
2. Resolve -~ 5 into sum of partial fractions.
(2x +3) (x +3)
x> +13x+15 A B C
AL *

et 2 * 2
(2x+3)(x+3)* 2x+3 X+3  (x+3)

x? +13x+15 A (x+3)°+B(2x+3)(x+3)+C (2x+3)
(2x+3)(x+3? (2x+3)(x +3)?
X2+ 13x + 15 = A(x + 3)2 + B(2x + 3) (x + 3) + C(2x + 3) ------- (1)
Put x =-3in (1), we get

9-39 + 15 =C(-3)
-3C=-15
. C=5

Put x = E in (1), we get

9 39 9
° 3 anl?)
4 2 4
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Equating the coefficient of x2, we get A+ 2B = 1

-1+2B =1
B=1
x* +13x +15 -1 1 5
. = + +
T (@2x+3)(x+3)7  2x+3 x+3  (x+3)°°
3x-18
(")x(x+3)'

3x-18 A B C D

T = T v+
x> (x+3) x x? x* x+3

A: Let

3x-18 _ AX*(x+3)+Bx(x +3)+C(x+3)+Dx°

x3(x+3 x> (x+3

3x - 18 = Ax¥(x + 3) + Bx(x + 3) + C(x + 3) + Dx® -—(1)
3x- 18 = A(X® + 3x?) + B(x? + 3x) + C(x + 3) + DX® - (2)
Putx=0in (1), we get

-18 = C(3)
. C=-6
Put x =-3in (1), we get
-9-18 =D(-27)
D=1
Equating the coefficient of x® on both sides in (2), 0=A+D
A+1=0
A=A

Equating the coefficient of x2 on both sides in (2),0=3A +B
=-3(-1)

. B=3.
3x-18 -1 3 6 1
S — = -+
X (x+3) X x2 x® x+3°
2x% +2x +1
(iif) ——3—— — into partial fractions.
x” +X
2*+2x+1_A B C
A: Let x2(x+1) X 2 x+1
2x% +2x+1_ AX(x+1)+B(x+1)+C x*
x2(x+1) x2(x+1)
2x2+2x+ 1 =Ax(x + 1) + B(x + 1) + Cx? ---------—-- (1)
Putx=0in (1), we get
1=B
~B=1
Put x =-1in (1), we get
2-2+1=C(1)
~C=1

Putx=1in (1), we get
2+2+1=2A+2B+C

5=2A+2+1
2A =2
LA=T

2 +2x+1_1 11

x> +x° x x* x+1
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3x® -8x* +10
3. Resolve (x-1)4 into partial fractions .
3x° —8x +10

A. Given (x—1)4
putx-1=y = x=y+1

3¢ -8 410 3(y+1) =8(y+1)" +10  3(y*+3y* +3y+1)-8()* +1+2y)+10
Now T 4 = y
(x-1) y y

39°+9y* +9y+3-8)" -8 16y +10

- 4

¥

3y3+y2—7y+5

y
1 7 5
=t 55+t 7
y oyoy oy
3 1 7 5

x> +5x+7
i) — 3
(i) (x-3)°
A: Putx-3=y
X=y+3

x> +5x+7 _(y+3)Y +5(y+3)+7
(x-3)° y?

Now

y> +6y+9+5y+15+7
- 3

y2 +11y +31

+ +
x-3 (x-3° (x-3)°°
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PARTIAL FRACTIONS Q.NO 18

x?-3

1.Resolve -~ 5
(x +2)(x" +1)

into partial fractions.

x% -3 A  Bx+C
+

et =
(x+2)(x2 +1) X+2  x%+1

A: L

x?-3 _ A% +1)+(Bx+C) (x +2)
(x+2) (x* +1) (x+2)(x* +1)
xX2-3=A(X*+1)+(Bx+C) (X + 2) ------- (1)

X2 -3 =A(X*+ 1) + B(x* + 2x) + C(X + 2) ---------- (2)
Put x =-2in (1), we get
4-3=A@4+1)

1
5A=1 . A=—
5
Equating the coefficient of x2 on both sides in (2), then
4
1=A+B ~B==
5

Equating the coefficient of x on both sides in (2),
0=2B+C

4 -8
Cc=-2 (gj ..C—g

x*-3 1 4x-8
T x+2)(x2+1) 5(x+2) 5(x%+1)

2x? +3x +4

W ety +2)°
2x% +3x+4 A L Bx+C

A: Let =
x-1(x*+2) x-1 x%+2

2x* +3x+4 _ A(X* +2)+(Bx+C) (x-1)

(x-1)(x* +2) (x-1)(x* +2)
2x2+3X +4 = A(X2 +2) + (BX + C) (X - 1) ~--=-- (1)
2x2+3x+4=A(x*+2) +B(x?-x) + C(x - 1) --—-—--- (2)
Put x = 1 in equation (1), we get
2+3+4=A(1+2)
3A=9 . A=3

Equating the coefficient of x? on both sides in (2), we get 2=A+B = B =-1

Equating the coefficient of x on both sides in (2), we get 3=-B+C
C=3-1
L C=2
2x2 +3x + 4 _ 3, (x+2)
Tk +2) x-1 x2 42
3 ) (x-2)

- x-1 x2+2.
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3x-1
1-x+x2)(x+2)

into partial fractions.

(iif) (

3x -1 _ Ax+B N C
A: (1—x+x2)(x+2)_1—X+X2 X+2-
3x—1 (Ax+B)(x+2)+C(1—x+x2)
- -
(1—x+x2)(x+2) (1—x+x2)(x+2)

= 3x—1=(Ax+B)(x+2)+C(1-x+x*) > ®
3x—1=A(x +2x) +B(x+2)+ C(1-x+x*) >@

put x =-2in (1), we get
3(-2)-1=0+C(1+2+4)
7C=-7then C=-1
Equating the coefficient of x2in (2)
0=A+C.
A=
Equating the coefficient of x in (2)
3=2A+B-C
3=2+B+1thenB=0.
3x -1 1.x+0 1

(1—x+x2)(x+2)_1—x+x2 Cx+2.

o x 1
1-x+x> x+2°
2x2 +1

(iv) Resolve into partial fractions W

2x2+1 2x% +1
=1~ (X=1)x*+x+1)

2x% +1 A . Bx +c
X=DC+x+1) ~ (x=1)  (C+x+1)

C A+ x+1)+(Bx+c)(x—1)
- (+x+1)
2x2+ 1= A(X°+x+ 1)+ (Bx+c)(x—1)
Comparing the corresponding coefficients we have
A+B=2, A-B+C=0,A-C=1
By solving above equtaions we get
A=1,B=1,C =0 then

2x°+1 1 X
= +
(x*=1) x-1 xX®+x+1
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3
X

2. Resolve ———— into partial fractions .
" x-a) (x-b) (xg) o P A

x® 1 A B C
. Let =
© (x-a)(x-b)(x-c) 1 x-a x-b x-c

A

x> _ (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)
x*=(x-a)(x-b)(x-c)+A(x-b)(x-c)+B(x-a)(x-c)+C(x-a)(x-b)-----—-- (1)

Putx =ain (1), we get
a®=A(a-b)(a-c)

a3

A= @-b)a-c)
Put x =bin (1), we get
b®=B(b-a)(b-c)
b3
®% b-ayb-o)
Putx =cin (1), we get
c®=C(c-a)(c-b)
3
7 (c-a)c-b)
X3 33 b c?

g =1+ + +
k-9 k-b k-0 a-b 4-0 x-a (b-a)b-c)(x-b) (c-a)c-b)(x-c)’

3
X

@2x-1) (x +2) (x-3)

(i)
3

X
A 2x 1) (x+ 2) (x - 3)

is an improper fraction.

x> 1/2) A B C
Let = + + +
(2x-1)(x+2)(x-3) 1 2x-1 x+2 x-3
3 ) %(2x-1)(x+2)(x-3)+A(x+2)(x-3)+B(2x-1)(x-3)+C(2x-1)(x+2)
2x-1)(x+2)(x-3) (2x-1) (x +2) (x - 3)

]
X= - (2x-1) (x4 2) (x-3) + AGx + 2) (x- 3) + B(2x- 1) (- 3) + C(2x- 1) (x +2) —— (1)

1
Put x = 5 in (1), we get

s =A3+2) (39
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-1
50
Put x =-2in (1), we get
-8=B(-4-1)(-5)
-8

25
Put x =3 in (1), we get
27 = C(5) (5)
27
c=__.
25
_ x° 1 8
x-1)(x+2)(x-3) 2 50(2x-1) 25(x+2) 25(x-3)°

SA

- B=

4

mmn x
(iii). (x-1) (x-2)
A:
x2-3x+2) x* (x2+3x+7
x% - 3x2 + 2x2
3x3 - 2x2
3x3 - 9x2 + Bx
7x2 - 6x
7x2-21x + 14
15x - 14
x* 15x - 14
T T A XA AT+
x-1)(x-2) (x-1)(x-2)

15x - 14 A B
+

Let (x-1)(x-2)_ x-1 x-2

15x-14  _ A(x-2)+B(x-1)
(x-1)(x-2) (x-1)(x-2)
156x-14 =A(x -2) + B(x - 1) ---—----- )

Put x=1in (1), we get

15-14 = A(-1)

A=A
Putx=2in (1), we get
30-14=B(2-1)

B =16

x4 s T 1,16
G = X2+ 3x + T - :
x-1)(x-2) w1 x-2
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PROBABILITY Q.NO 19

1. In a committee of 25 members, each member is proficient either in mathematics or in statistics or in both. If
19 of these are proficient in mathematics, 16 in statistics, find the probability that a person selected from the
committee is proficient in both.

A: LetAbe the event that the selected member is proficient in mathematics and B be the event that the selected member
is proficient in statistics.
Given that out of 25 members, each member is proficient either in mathematics or in satistics or in both.
So A, B are exhanstive eventsthenAuU B =S
P(Au B)=P(S)
P(A) + P(B)-P(ANB)=1
P(An B)=P(A)+P(B)-1

19 16
= —+_—-1

25 25
_19+16-25_ 10 _ 2
- 25 T 257 5°

2. Find the probability of drawing an ace or spade from a well shuffled pack of 52 cards.
A. E, = Event of drawing a spade then n(E,) =13

E, = Event of drawing an ace then n(E)) =4

andn(E, n E,)) =1

- P(E,UE,)=P(E,)+P(E,)-P(E,nE,)
3.4 1 _17-1_16_ 4

52 52 520 52 52 13

3. If one ticket is randomly selected from tickets numbered 1 to 30, then find the probability that the number on
the ticket is a multiple of 3 or 5.

A: LetA, B be events that the number on the ticket is a multiple of 3, 5 respectively, when a ticket is selected from 1 to 30.
A={3,6,9, 12, 15, 18, 21, 24, 27, 30}
B ={5, 10, 15, 20, 25, 30}
AN B={15, 30}.
n(A)=10,n(B)=6,n(AnB)=2
Required probability by addition theorem P (AUB)
10 6 2 _14 _ 7

P(A)+P (B)-P(AnB) =%+5-5-E-%.

4. In aclass of 60 boys and 20 girls half of the boys and half of the girls know cricket. Find the probability of the
event that a person selected from the class is either ‘a boy’ or ‘ a girl who knows cricket’.
A: Number of boys = 60 and Number of girls = 20.
Let Abe the event that the selected person is a boy
Let B be the event that the selected person is a girl who knows cricket.
Clearly A, B are mutually exclusive events. i.e. AN B = ¢.

60 10
Ci, °Cy _60 10 _70 _7

P(AUB)=P(A)+P(B)~ 5o~ ~ 30 '
(AU B)=P(A) +P(B) 8c, %c, 8 8 80 8
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5. If A, B, C are three events in a sample space S, then show that
PAuBuUC)=P(A)+P(B)+P(C)-P(AnB)-PBNnC)-P(CnA)+P(ANnBNC).

A: GiventhatA, B, C are three events in a sample space S.

PAUBUC) =P[AuBuUC)=PA)+P(BuUC)-P[An(BuUC)
=PA)+PB)+P(C)-PBNC)-{P(AnB)UP(ANC)}
=P(A)+P(B)+P(C)-PBNC) -{PANB)+P(ANC)-P[(AnB) n(AnC)}}
=PA)+PB)+P(C)-PBNnC)-P(AnB)-P(AnC)+P(AnBNC)

=PA)+PB)+P(C)-P(AnB)-PBNnC)-P(CnA)+PANBNC).
6. Aspeaks truth in 75% of the cases and B in 80% of the cases. Find the percentage of the cases of which they
likely to contradict each other in stating the same fact.
A: Let Aand B be the events that the persons A, B respectively to speak truth about an incident.

75 3

GiventhatP(A)= —— = —
100 4

80 4

PB)= —=—

100 5

Clearly A, B are independent events.
Now probability that their statements about an incident contradict each other =P[(A ~B) " (A ~AB)]

P(A~B)+P(A~B)=P(A)P(B) +P(A)P(B)

2 [75)+ (-3 (§)
=— [1-= 1-=1 | =

4( 5J+( 4) 5

(5 (5)- 4
Bl [ R A

4 \5)  4\5) 20

7

Hence the percentage of the cases of which they likely to contradict each other = % x 100 = 35%.

7. Two persons A and B are rolling a die on the condition that the person who gets 3 will win the game. If A
starts the game, then find the probabilities of A and B respectively to win the game.

A. Let p be the probability of getting 3 on a die = 1/6
q be the probability of not getting 3

=1 = 1—l AND q = i
q=1-p= 6 q= 6
A, B be the events that A, B will win the game respectively.

A starts the game

Then A will win in 15t or 39 or 5" ... chances.

The probabilities of A will win the game is P(A)=p +qqp +qqqqp + ............ wo=p(1+@?+qg*+...)
1 a
=p =S, =
l_qzj 1-r
1 1 1 1
"6 5V | 7 6] 36-25
1‘(6] 36
o
P(A)=—
(4)=11
6
Probability of B will win game is P(B)=1-P(A4) = l—ﬁ
5
P(B)=—.
(B)=1
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8. Find the probability that a non leap year contains (i) 53 Sundays (ii) 52 Sundays only.
A. Let ‘A’ be the event of a non-leap year contains 53 sundays.
365 days = 52 weeks + 1 day.
This 1 day may be Sun, Mon, Tue, Wed, Thu, Fri or Sat
n(S) =7 and n(A) = 1
nA)_1
o PA) = ns) 7
ii) Let B be the evnt of a non-leap yar having 52 sundays only.
B = {Mon, Tue, Wed, Thu, Fri, Sat}
n(B)=6and n(S) =7
nB)_ 6
.. P(B)= _n(S) 7
9. State and Prove multiplication theorem on probability.
A: Multiplication theorem on probability : Let A, B be two events in a sample space S such that P(A) = 0, P(B)= 0.

B A
Then (i) P(A A B) = P(A) P(Aj (i) P(A nB) = P(B) P (Bj

Let n(A), n(B), n(A n B), n(S) be the number of sample points in A, B, A n B, S respectively.

n(A) n(B) n(A NB) (Bj n(A NB) (Aj n(A N B)
then P(A) = 7n(s),P(B)= nS)” P(A N B)= Ths) Pl = ThA) Plg)= ThB)
n(A NB)
(i)P(ANB) = W

multiply and divide by n(A)

n(A) n(AnB)
T nS) T n@A)

H
=P(A)P | &

n(A NB)

(i) PANB)=— o

_ - n(B) n(AnB) A
multiply and divide by n(B) = nS) ~ n(B) =P@B).P L
10. If one card is drawn at random from a pack of cards, then show that the events of getting an ace and getting
a heart are independent events.
A. Let Abe the event of getting an ace and B be the event of getting a heart, when a card is drawn from a pack.

‘C, 4 BC, 13
P(A)= o2t =— and PB) =52t = —
(A) =C, 52 and P(B) %c, " 52

'C 1
P(ANB) =1 = —
2C, 52

P(A).P(B):ixE:i
52 52 52
. P(AnB) =P(A) . P(B)
So, the events A, B are independent events.
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11. A and B seeking admission into IIT. If the probability for A to be selected is 0.5 and both to be selected is 0.3,
then is it possible that the probability of B to be selected is 0.9?

A: Let P(A) and P(B) be the probabilities of A,B seeking admission into lIT resp.
P(A)=0.5,P(AnB)=0.3

P(AUB)=P(A)+P(B)—P(ANB)
Thenwe have P(4)< P(AUB)<1
P(A)< P(A)+P(B)—-P(AnB)<1

0.5<0.5+P(B)-0.3<1
0.5<0.2+P(B)<1
0.5-02<P(B)<1-0.2

0.3<P(B)<0.8
The probability of B to be selected is 0.9 is not possible.

PROBABILITY Q.NO 20

1. If A and B are independent events with P(A) = 0.6, P(B) = 0.7 then compute
B —_— —_—
(i) P(An B) (ii) P(A U B) (iii) P A (iv) P(ANB)

A: Given that A, B are independent events with P(A) = 0.6, P(B)=0.7
i) P(An B)=P(A) P(B) =(0.6) (0.7) = 0.42
i)P(Au B)=P(A)+P(B)-PANn B)
=P(A) + P(B) - P(A) P(B) =0.6 + 0.7 - (0.6) (0.7) =1.30 - 0.42 = 0.88.
B
iii) P (Aj =P(B)=0.7

iv) P(A~B) =P(A)P(B)
=(1-0.6)(1-0.7)=(0.4) (0.3)=0.12.
2. If A and B are independent events with P(A) = 0.2, P(B) = 0.5 then find
A B
(i) P(EJ (ii) P(XJ (i) P(AnB) (iv) P(AUB)
A. Given A, B are independent events P(A) = 0.2 and P(B) = 0.5
(i) P(AnB)=P(A)P(B)=(0.2)(0.5)=0.1

" P[Aj_P(AnB) _01_1_

8)7PE) 055
_p(B)=P(BnA)_01_1_
(i P(Aj_ P(A) 02 2 P

(iv) P(AuB)=P(A)+P(B)-P(AnB)= 0.2 +0.5-0.1=0.6

3. For any two events, show that P(ANB) =1 + P(A n B) - P(A) - P(B)
A: We know that o ~ B=A UB
P(An B)=P(AUB)

=1-P(AUB)

= 1-{P(A) + P(B) - P(A ~ B)}
=1+P(AB)-P(A) - P(B)
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4.1f A, B are two events with P(A U B) = 0.65, P(A n B) = 0.15 then find P(A) + P(B)

A: Given that P(A U B) = 0.65, P(A N B) = 0.15
By addition theorem,
P(A UB)=P(A) +P(B) - P(A N B)
P(A UB)+P(ANB)=P(A) + P(B) - (1)
Now P(A) + P(B) = 1-P(A) + 1-P(B)
=2-{P(A) + P(B)}
=2 - {P(AUB) + P(A N B)} from (1)
=2 -{0.65 + 0.15}
=2-0.8
=1.2.

5. A and B are events with P(A) =0.5, P(B)=0.4 and P(A n B)=0.3. find the probability that
(i) A does not occur (ii) neither A nor B occurs.

A: Given that A, B are independent events with P(A) =0.5, P(B) =0.4 and P(An B)=0.3
(i) The probability that A does not occur P(Z) =1-P(A4)=1-0.5=0.5
P(Au B)=P(A) + P(B)- P(An B)
=05+0.4-0.3
=0.6

(ii) The probability that neither A nor B occurs = P(A N B)

P(AUB)=1-P(AUB)
=1-0.6
=0.4.

1 1
6. A problem in calculus is given to two students A and B whose chances of solving it are g and re What is

the probability that the problem will be solved if both of them try independently.
A: Let A and B denote the events that the problem is solved by A and B respectively.

1 1
Here P(A) = . P(B) =

Required probability
P(AuUB)=P(A)+ P(B)- P(ANB)
P(A) + P(B) - P(A) P(B)
1 N 1 1

3 4 34
4+3-1 6 1
12 12 2

7. A, B are twoindependent events such that the probability of both the events to occur is 1/6 and the probability
of both the events do not occur is 1/3. Find P(A).

A: GiventhatA, B are independent events
Let P(A)=xand P(B) =y

1 -1
Given that P(A N B) = g P(ANB) =§
1 1
PA)PB) = & P(A)P(B)= 3
1 1
XY =5 [1-P(A)] [1-P(B) = 3
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1
y = 1/6x (1-x)(1-y)=§
) 1
-X - + Xy = —
y + Xy 3
] 1 1
-(X+y)+ — = —
(x+y) 6 3
7 1
X+y =—-—
Y76 3
5
X+y=—
6
N > d !
owWX +y=—andxy= —
Y~ s "6
1 5
X+ — = —
6x 6
6x2+1 5
6x 6
6x? + 1 = 5x
6x>-56x+1=0
6x?-3x-2x+1=0
3x(2x-1)-1(2x-1)=0
(Bx-1)(2x-1)=0
1 1
X=—or —
3 2
1 1
Hence P(A)= — or —.
3 2

8. A 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 from it. Then what is the probability that the ball is white?
A: LetA,, A, be the events of choosing bags B, B, respectively.

Here A,, A, are equally likely events

1
Then P(A) = . P(A) =

Let E be the event of drawing a white ball from the selected bag.

E
P [AJ = Probability of drawing a white ball from bag B,

~Nlw o~
w

E
P[ A, J = Probability of drawing a white ball from bag B,

E E
By total probability theorem, P(E) = P(A,) P[AJ +P(A,) [Az]

12 13
o+ =
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A: The total points on the sample space are 100.

100
Let A be the event that an x is selected at random from the set S ={1,2,3,....100} has the property (x"‘T) >29

X

x2-29x + 100 >0
(x-4)(x-25)>0
x<4 or x>25
Since x € S, it follows that A ={1,2,3,26,27,....100}
Thus the number of cases favourable to Ais 78

78
The required probability : P(A) = m= 0.78.
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VERY SHORT ANSWERS TYPE QUESTIONS
COMPLEX NUMBERS Q.NO 1 AND Q.NO 2

a-ib
1. Find the real and imaginary parts of the complex number atib’

~ I
(a® -b?)+(-2ab)i

a® +b?

2 _p? -2ab

a
Real art=———, imaginar art——
p 2 + b2 g yp T b2

2. Find the square roots of - 5 + 12i.

2 2 2 2
— JaZ+b +a . Ja‘+b° -a
A: We know that Y@ *+ib =+ {\/ 2 +I\/ 2 }

Herea=-5b=12

m=i[\/\/25+144+(-5) \/\/25+14 (5)} {/13 /13+ }-+(2+3|).

2

(ii) 7 + 24i.

" \/a2+b2+a . \/a2+b2-a
A: We know that Ya+ib=% [\/ 5 ""\/ > ['b>0]

2 2 2 2 _
,—7+24i=i[\/\/7 24 +7+i\/ e _7] =i[\/\/6225+7+i\/\/6225 7]

e R

=+[ 16 +i1/0 |=1(4 +3i)
3. Find the complex conjugate of (3 + 4i) (2 - 3i).
A: Letz=(3 +4i) (2 - 3i)

=6-9i+ 8i-12i
=18-i
Z=18+i.
2+11i -2 +i
i) Show that z, = ,Z, = . o2 are conjugate to each other.
(") Sh tht 1 25 2 (1 2|) j t t h th
A _ 2 240 2+
2T (1-202 T 124-4i  -3-4i
2-i 3-4i 6-8i-3i-4 _ o
= 3+4i°3.4i°  9+16 (~+ (a+ib) (a-ib) = a? + b?)

2-11i

25
.z, and z, are conjugate to each other.
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4. Find the additive inverse of («/3, 5) .
A: (V/3,5) = V3 +5i
Its additive inverse = -(\/5 5) = -3 -5i = (-\/5,_5)_

5. Write the multiplicative inverse of (7, 24).
A: (7,24)=T7 + 24i.

Multiplicative inverse of 7 + 24i =

7+24i°
1 (7240 7-24i _ 7-24i _7-24i_ 7 _i24= 7 _24)
7+24i 7-24i 7%2-24%% 49+576 625 625 625 625" 625)°

(H/W) (sin6, cosb).
6.1fz=2-3i, show tht z2-4z + 13 = 0.
A: Given thatz =2 - 3i
z-2=-3i
Squaring on both sides,
(z-2) = (-3if
z2-4z+4=-9
z2-4z+13=0.

1+i)
7. Find the least positive integer n, satisfying (TJ =1,

1
. : Enz‘]: mxmnz"
A: Given that 1] 1o 171
(1+iy2 ] 1+2 +2i) _
= ﬁ —13 T — —1
1% -i 1+1

AN !

A-Ax20) g L2 oy
141 V4

.. Required least positive integer is 4.

1
8. If z=(cos 9, sin 0) then find Z ~

A: Given that z = (cos 6, sin ) =cos 6 +isin 6

" 1= 1 cosbO -isin®
en z cosO +isinb cosHO -isinB
cos0 -isinB _ cos0 -isinb
~ (cosB)? - (isine)”  cos?6 +sin’0
= cosO-isin0
1
LZ-—=¢ +isinB-( c -isin®

>z -l= 2isin®
z
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9. If (a + ib)? = x + iy, find x2 + y2,
A: Given that (a + ib)?=x + iy
Now, [a + ibJ]? = |x + iy|

2
:>(\/a2 +b2) = +y? >a? +bi=\x? +y?

= x2+y2=(a2+b2)2

10. Express (1 -i)® (1 +i) in the form a + ib.
Sol.Letz=(1-i>(1-i)(1+1i)
=(1+i2-2i)(1-12)
=(1-1-2))(1+1)
=-4j
=0+i(-4)
11. Simplify i'® - 3. i7 +i2 (1 + i*) (-i)%.
Sol.i8-3.77+i2(1+1%) (-, = (i7)° = 3(12)°. 1+ 2(1+ (2)?)(i?)"®

=(1)°-3¢1P A+ () (1 +(17) ()P
=-1+3i-2=1+3i

DEMOIVRES THEOREM Q.NO 3
1. Find the value of (1 + i)'C.

1 1 16
A (1+iye= [V2| =+i=
ary [ [JE ﬁﬂ
16
= (V2) [ cos45° +isina5® |'°
By applying De Moivre’s theorem for an integral index.
= 28 [cos16(45°) - isin16 (45°)]
= 256 [cos720° + isin720°] = 256 [1 - i.0] = 256

3

2. Find the value of (1 + iﬁ)

3 3
3 1.3 1,43
A: (1 + |\/§) = [2(5 + |7]] = 8[5 ""7] = 8(cos60° + isin60°)3
By applying De Moivre’s theorem
= 8[cos3(60°) + isin3(60°)]

= 8(cos180° + isin180°) = 8 [-1 +i(0)] = - 8.
3. Find the value of (1 - i)

A (1-ip= [ﬁ(%l%ﬂs = (\/5)8 (cos 45° - i sin 450)¢

By applying De Moivre’s theorem
= 24 [cos8(45°) - isin8 (45%)]
= 2*[cos360° - isin360° =16 [1-i(0)] = 16
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4. Find thevalueof | =+t | =| 5 —5| -

2 2 2 2

B oY (B Y
A: o + 21 12 2] = (cos 30° + isin 30°)% - (cos 30° - isin 30°)°

By applying De Moivre’s theorem
= cos5(30°) +isin5(30°) - [cos5(30°) - isin5(30°)]

= ;osﬂ*o/oﬂisimso"-[poem‘- isin150°]
o (1Y .
= 2i sm150°=2|(—]=|.
2

5. If A, B, C are the angles of a triangle such that x = cis A, y = cis B, z = cis C, then find xyz.
A: Given thatx =cis A,y =cisB,z=cis C
Now xyz = cis A.cis B.cis C = cis(A+B+C)
=cos(A+B+C)+isin(A+B+C)
= cos 180° +isin 180°=-1 +i(0) = - 1.

1
6. If x = cis 0, then find the value of (xe +F).

A: Given that x = cos 6 +i sin 0.
x8 = (cos 0 + i sin 0)® = cos 60 + i sin 60.

1 _ 1
X8 cos60 +isin6o

1
Hence, X° * =5 = = c0s60 + isin68 + cos6O - isiABT = 2cos 60.

Now, = c0s60 - i sin6o.

7. If a, B are the roots of the equation x2 + x + 1 = 0, then prove that o* + g* + o' - =0.
A: Given equationis x2+x+1=0

X_—bi\/b2—4ac R (I EVE LR

B 2a 2 2 ’

o +pt+ra B = w? +(w2)4 +l-i2=w+w2 120
W w
. . 4
- (cosa+isina)
8. Simplify (SinB+icosB)8'
(cosa +isina)’ _ (cosa +isina)’

A:

(-i2sinp + icosB)8 [i(cosB -ising)]°

(cosa +isina)’ _ cosda +isinda
“i® (cosB -isinB)®  COs8P -isin8p
= (cos4da + isinda)(cos8p+isin8p)
= cos (4a + 8P) +isin (4o + 8B) = cis(4a + 8p)
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9. If 1, @, & are the cube roots of unity, prove that (1- a+a?)® + (1-w*+m)® = 128.
A: Given that 1, o, @? are the cube roots of unity,
then1+ o+ w?=0and ®®* =1
N(1-0+tc®)f+(1-0+0?)=(-0- )+ (-0? - 0?)° = (-20)° + (-20%) = (-2)f [0° + ©'?] =64(1 + 1) =128
(i(1-0+e?) +(1+0-0?) =(-0-0) + (-0?- 0?)" = (-20)" + (-(20%)" = (-2)" [0 + ©'"]
=(-128) (o + ©?) = (-128) (-1) =128.
QUADRATIC EXPRESSIONS Q.NO 4

1. If o, B are the roots of the equation ax? + bx + ¢ = 0. Find the value?
A: o, are theroots of ax> + bx+¢c =0
-b c

a
1 1 _B+a _-b/a_-b

1 + 1
(i) oz ¥ gz
A: o, B are the roots of ax? + bx + ¢ = 0.
-b [
a+fB= a ,op = a
1,1 _B*a® (a+B)’-20p (b/a’-2c/a p2.2ac a? b?-2ac
o> B> (aB)® (aB)? T ©la  a? ¢ T &

(ii) o® + B2 = (o + B)° - BoP(a + B)

b _(c)(-b b® 3bc 3abc-bd
%) B \T) T T A
a a a a a a

(iv) o' B7 + 0’ B* = o* B (o’ + )
=~ and o+ = (o B o(a+ )
(2 -(2)2)
a a a

b®  3bc _3abc-b’

=+
a® a a
a

s s i 3abc-b’ be' 3ac-b’
aﬂ(a +ﬂ)=a4 pE = DOC a’
a8

2. If a and B are the roots of the equation x?+ x+ 1 =0, find the value of B

A: o and B are the roots of x2+x + 1=0.
a+p=-bla=-1;ap=cla=1
2 2 2 2
a B_a”+B”  (a+B) -20B (-1)°-2(1)

B «a ap ap 1

3. Obtain a quadratic equation whose roots are 7+ 2./5.
A. Given roots are 7+2\/§ , 7—2\/5.

Quadratic equationis x2- (o + ) x+ap =0

= x*~(7+25+7-25 |x+ (7+2V5 )(7-2V5 ) =0

X?-14x +29=0.

=1
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i P-q {p+9)
1] ’ .
P+q p-q
, , p-q -(p+Q)
A: The quadratic equation whose roots are _p+q’ o-q is

o2 _[p-q _(p+q)}x+[p-qj{-(p+q)}=o
p+a p-q | (p+a)| p-q

2 {(lo-q)2 -(p+q)2} .
X - ) xX-1=
p -q
(p*- 9% x* + 4pax - (p*- %) = 0.
4. If o and B are the roots of the equation 2x? + 3x + 6 = 0, find the quadratic equation whose roots are

o’ and B3.
A: a, B are the roots of 2x> + 3x + 6 =0
-b -3 c_6 3

0HB_a Z’QB_a 2

o - -27+27 -27+108 81
- + - — - = -

o0+ 7= (o * B - Bopla+B)= . .

o’pd =38=27

Required quadratic equation is x2- (o® + B3)x + a* B3 =0
81

X2-—x+27=0
8

8x2-81x +216 = 0.
5. Find the quadratic equation, the sum of whose roots is 7 and the sum of the squares of the roots is 25.

A: Let a, B be the roots of the required quadratic equation.
Giventhatoa + B =7, o2+ 2= 25.
(0+p)2=7°

o2+ B2+ 20p =49
25+ 203 =49
20p=49-25=24
af =12
.. Required quadratic equationis x?- (o + B)x + o =0
x2-7x+12=0.
If the equation x2 - 15 - m(2x - 8) = 0 has equal roots, then find the values of m.
Given equation is x?- 2mx + (8m - 15) =0
since it has equal roots b? - 4ac = 0
(-2m)2-4(1)(8m-15)=0
4m?-4(8m-15)=0
m2-8m+15=0
(m-3)(m-5)=0
~.m=3 orb.
6. Find the maximum value of 2x - 7 - 5x2 for x € R.
A: Comparing 2x - 7 - 5x2 with ax? + bx + c,
wegeta=-5 b=2c¢c=-7.

>

4ac-b® 4(-5)(-7) - 22 140-4 136 34

4a 4(-5) -20 -20
7. For what values of x, the expression x? - 5x - 14 is positive.
Sol: Given expression is x? - 5x - 14.
Consider the equation x2-5x-14=0
X2-7Tx+2x-14=0
X(x-7)+2(x-7)=0.
x+2)(x-7)=0

Maximum value of 2x - 7 - 5x? =
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a=-2,B="7.

Here coefficient of x2 is 1, which is positive.

Soforx e Rand x<-2orx>7, then x? - 5x - 14 is positive.
(i) 3x2 + 4x + 4 is positive.
A: Given expression is 3x2 +4x + 4

Consider 3x>+4x+4 =0

bx+b®-4ac  At\16-4B)4) -4++-32 -4:4y2i
2a 2(3) 6 6
8. For what values of x, the expression 15 + 4x - 3x? is negative.

Roots are x =

A: Given expression is 15 + 4x - 3x2.
Herea=-3<0.
Consider 15 +4x-3x2=0
3x2-4x-15=0
3x2-9x +5x-15=0
3x(x-3)+5(xx-3)=0
(Bx+5)(x-3)=0
a=-5/3,p=3 :ra<p
Thus for x € R and x <-5/3 or x > 3, then 15 + 4x - 3x? is negative.

9. If x2-6x+5=0and x?-12x + p = 0 have a common root, then find p.
A: x2-6x+5=0

(x-1)(x-5)=0

x=1,5

fx=1,1-12+p=0=p=11
Ifx=5,25-60+p=0=p=35
~p=11or35.
THEORY OF EQUATIONS Q.NO 5

1. Form a polynomial equation of lowest degree, whose roots are 1, -1, 3.
A: Polynomial equation of lowest degree whose roots are 1, -1, 3is (x-1) (x+ 1) (x-3)=0
=(x2 -1)(x-3)=0
=>x3-3x2-x+3=0.
2. Form the polynomial equation of the lowest degree with roots as 0, 0, 2, 2, -2, -2.
A. Givenroots are 0, 0, 2, 2, -2, -2
Required 6" degree equation is
x2(x2-4)2=0
=>x2(x*-8x2+16)=0
= x%-8x*+16x2=0.

3. Form a polynomial equation with rational coefficients and whose roots are 2 + 3,1+ 2i.

A: Givenroots are 2 ++/3,1+ 2i.
Required biquadratic equation is

X2-(2+/3 + 2-/3)x+ (2++/3) (2-/3 )1 [X2-(1+2i+1-2ix+(1+2i)(1-2i)]=0
=>(x2-4x+1)(x2-2x+5)=0
=SX =23+ 5x2-4x3+8x2-20x+ x2-2x+5=0
= x*-6x3+14x2-22x+5=0.
4. If -1, 2, o are the roots of 2x3 + x2 - 7x - 6 = 0, then find a.
A: Given that -1, 2, o are the roots of 2x3 + x?-7x-6=0
=s,=a+B+y=-bla

1
=>-1+2+a=-12 :ocz—E—’l

= o =-3/2.

5. If the product of the roots of the equation 4x® + 16x2-9x -a=0is 9, then find a.
A: Product of the roots of 4x3 + 16x2-9x-a=0is 9.

=s,=apfy=-da=9

=-(-a)l4=9

—a = 36.
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6. If a, p and 1 are the roots of x*® - 2x? - 5x + 6 = 0, then find o and .
A: Given a, B, 1 are the roots of x3-2x2-5x+6=0
=s,Ta+pf+1=2
=oa+p=1.
Also s, = afy = ap(1) =-d/a=-6/1=-6
=opf=-6
By observation a = 3, p = -2.
If 1, -2, 3 are the roots of x3 - 2x2 + ax + 6 = 0, then find a.
A: Giventhat1isarootof x3-2x2+ax+6=0
=1-2+a+6=0
=a=-5.
8. Solve the equation x3 - 3x2 - 6x + 8 = 0, given that the roots are in A.P.
A: Lettherootsbe a-d, a,a +d.
s,~a-d+a+a+d=3
3a=3=a=1
s,=(a-d)(a)(@a+d)=-8
(1-d)(1)(1+d)=-8
1-d?=-8
dz=9

N

d=+3

Ifd=3,therootsare 1-3,1,1+3=-2,1,4.
9. If a, B, y are the roots of 4x3 - 6x2 + 7x + 3 = 0, then find the value of aff + By + ya.
A. Given that a, B, y are the roots of 4x® - 6x>+ 7x + 3 =0

B+ Pytya= S, ==

SLof By tya= =57 2"
10.Find s, s,, s, and s, for the equation 8x* - 2x®-27x?+ 6x +9 = 0.
A: Given equation is 8x*-2x3-27x2+6x+9=0

Comparing this with ax* + bx® + cx2 + dx + e = 0.

b 2 1
S1=_i=i=i
a 8 4
c_-27
s, = —=
2 a 8
d 6 -3
33=_i_7=7
a 8 4
e 9
s, = —=—.
“ a 8

11.Solve the equation x3 - 3x2 - 16x + 48 = 0, one root being 3.
A: Given equation is x*-3x%-16x +48 =0
s,=3+pB+y=3
Bp+y=0
s; =3 (B)(y)=-48
py=-16
The quadratic equation whose roots are B, yis x2- (B +y)x + By =0
x2-(0)x-16=0
X= +4.
.. The other two roots are 4, -4.
12.1f 1, 2, 3, 4 are the roots of x* + ax® + bx? + cx + d = 0, then find the values of a, b, c, d.
A: Giventhat1, 2, 3, 4 are the roots of
x*+ax®+bx2+cx+d=0.
a=-s, =-(a+B+y+3)=-(1+2+3+4)=-10
b=s,=af+ay+ad+Py+P3+y5=1(2)+1(3)+1(4) +2(3) +2(4) +3(4)=35
=-s,=- (afy+ofd+ayd+pyd) =-(1.2.3+1.2.4+13.4+23.4)=-50
d=s,=apy5=1.23.4=24
-.a=-10,b=35,c=-50,d=24
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13.1f a, B, y are the roots of x® + px? + gqx + r = 0, then find a? + B2 + y2.
A: Given that o, B, y are the roots of x> + px* + gx +r = 0.
Now o + B2+ 9% = (a+ B +7)* - 2(ap + Py +ya)
=(-p)*- 2(q) = p*- 29.
14.1f a, B, y are the roots of x® + px? + qx + r = 0, then find the value of o® + 83 + 3.
A: We know that o + 32 +y*- 3afy = (a+B+y) [o2 + B2 +y?- off - By -yal]
o H+BP+y° = (atBty) [(otBHy) - 3(of + By +yo)] + 3oy
= (-p) [(-p)* - 3(@)] + 3(-r)
=3pq-p*-3r.
15. If a, B, y are the roots of x® - 2x? + 3x - 4 = 0, then find Za2p?
A: Given that o, B, y are the roots of x3-2x2+3x-4 =0
Yo2B? = 02B? + P2 + Y202
= (af + By +yo) - 2(af.By + Byyo+you. af)
= (af + By +ya) - 20By(B +v+a)
32-2(4) (2)
9-16
=-7.
16. Find the quotient and remainder, when 2x® - 3x* + 5x3 - 3x2 + 7x - 9 divided by x2 - x - 3.
A: By synthetic division, dividing
2x% - 3x* +5x3-3x2+ 7x-9isby x*-x -3

2 35 -3 7 9
110 2 -1 10 4 0
3|0 0 6 -3 30 12

2 110 4 [41 3

Required quotient is 2x® - x2 + 10x + 4 and the remainder is 41x + 3.

17. Find the polynomial equation of degree 4 whose roots are negatives of the roots of
x4 -6x3+ 7x%2-2x+1=0.
A: Required transformed equation is f(-x) =0
(-x)*- 6(-x)*+ 7(-x)?-2(-x)+1=0
x*+6x3+7x2+2x+1=0.

18.Find the polynomial equation whose roots are the reciprocals of the roots of x* - 3x® + 7x2 + 5x -2 = 0.
A. Given equationis f(x) =x*-3x3+ 7x2+ 5x-2=0

Required transformed equation is f (1J =0
X

1 3 7 5
¥ e ety 20

1-3x+7x2+5x3-2x*=0
2x*-5x3-7x2+3x-1=0.
19. Find the algebraic equation whose roots are 3 times the roots of x® + 2x2-4x +1 = 0.
A: Given equation is f(x) = x3 + 2x2-4x + 1 =0.
Required transformed equationis f (x/3) =0
x®  2x* 4x

27t 9 3 170

= x3+6x?-36x+ 27 =0.

=

g
3

w |™

Y
20. If a, B, vy are the roots of the equation x® + 2x? - 4x - 3 = 0, find the equation whose roots are ,5.
A: Given equation is f(x) = x>+ 2x2-4x-3=0
Required transformed equation is f(3x) = 0
27x3 +2(9x?) - 4(3x)-3=0 +3
I3+ 6x2-4x-1=0.
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21.Find the equation whose roots are squares of the roots of x* + 3x2-7x + 6 = 0.
A: Given equation is f(x) = x® + 3x2- 7x + 6 = 0.

Required transformed equation is f(v/x)=0

(Vx)* + 3(Jx)? - 7Vx +6=0

XX +3x-7/x +6=0

Jx (x-7)=-(3x + 6)
Squaring on both sides,

X(x2 - 14x + 49) = 9x2 + 36x + 36

- 14x%2+ 49x - 9x2-36x-36 =0
x3-23x2+13x - 36 = 0.
PERMUTATION Q.NO 6

1. If "P, = 1680, then find n.

A: "P,=1680
n(n-1)(n-2)(n-3)=168 x 10
=8x21 x10
=8 x7x3 x5x2
=8x7 x6x5
n=38.

2. If"P,=42."P, then find n.
A: Given that"P,=42."P,
n(n-1)(n-2)(n-3)(n-4)(n-5)(n-6)=42.n(n-1)(n-2)(n-3)(n-4)
(n-5)(n-6)=42
(n-5)(n-6)=(7)(6)
n-5=7
~n=12.
3. If n+1P :"P,=2:7,findn
n+1p 2
7
7.n+§P5 =2.°P,
7.n+)n(n-1)(n-2)(n-3)=2.n(n-1)(n-2)(n-3)(n-4)(n-5)
7(n+1)=2(n-4)(n-5)
7n+7=2(n?-9n + 20)
2n?-25n+33=0
2n2-3n-22n+33=0
n(2n-3)-11(2n-3)=0
(n-11)(2n-3)=0
n =11 or n = 3/2 is not possible
Ln=11.
4. If¥P__:"P _,=9:7,findr.

1

18Pr71 B 9

A: 17Pr71 _7

7.%P _=9."P_
18! 17!
7. =9.
[18—(r-1)]! [7 (-]
7.(18)(171)  9(17")
(19-r)(18-r)!  (18-r)!
14=19-r
Sor=5,
5. If ?P_=1320, find r.
A: P =1320
=132x 10
=12x11x10
=12 P3
Sor=3.
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6. If 2P +5."2P, =P, find r.

A: Given that P, +5. P, =" P
Comparing this with ~'P +r."'P_ ="P
Herer=5.

7. Find the number of injections of set A with 5 elements to a set B with 7 elements.

A. Given thatn(A) =5, n(B) = 7.

Number of injections formed from set Ato set B = n(B)Pn(A) =P, =7x6x5x4x3=2520.

8. In a class there are 30 students. On the new year day, every student posts a greeting card to all his/her

classmates. Find the total number of greeting cards posted by them.

A: Total number of greeting cards posted by the students = *P, = 30 x 29 = 870.
COMBINATION Q.NO 7

r

1.1f"C,="C_, then find *C .
A: Giventhat"C, ="C_
r=sorn=r+s
Here5 6, n=5+6=11

13Cn = 13C11 =1C = T = 78.
2.1f2C  =1"1C

r+1 3r-57
A: Now C , ="C
r=sorn=r+s.
r+1=3r-5 12=r+1+3r-5
2r=6 4r=16
r=3 r=4
~ r=3or4.
3.1f10.C, = 3."'C,, find n.
A: Giventhat 10."C,=3.™'C,
nn-1) 3(n+n(n-1)
2 6
10=n+1 .. n=9.
4.If"C, = 210, find n.
210x24 ~ 21x10x8x3 _ 7x3x10x8x3 _ 10x9x8x7 _

findr.

3r-5

10

A: nC4— 4 2l 2l 2 1°C4
..n=10.
5. If "P_= 5040 and "C_= 210, find nand r.
"P. _ 5040
A: We know thatr! = "c, 210 =24 =4l
sor=4,
Also "P, = 5040
=10 x 504
=10 x 9 x 56
=10x9x8x7
=", - n=10.

6. Find the value of "°C, + 2.7°C, + '°C,
A: 1oC5 + 2_1004 + 1oC3 = {1005 + 10C4} + {1004 + 1°C3}
nCr + nCr-1 = n+1Cr = 11C5 + 11C4 = 1205
7. Find the number of ways of selecting 4 boys and 3 girls from a group of 8 boys and 5 girls.
A: The no. of ways of selecting 4 boys from 8 boys is ®C,.

The no. of ways of selecting 3 girls from 5 girls is °C,.

8x7x6x5 5x4x3
. Total no. of selections =°C, . °C, = 4" 3 5% 1" 3x 2 x 1 =70x10=700
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8. Find the number of ways of selecting 3 vowels and 2 consonants from the letters of the word ‘EQUATION’.
A: Given word ‘EQUATION’ contains 5 vowels and 3 consonants.
Number of ways of selecting 3 vowels and 2 consonants from 5 vowels and 3 consonants
=°C,x%C,=10x3
= 30.
9. Find the number of diagonals of a polygon with 12 sides.
A: Number of sides = 12

nn-3) 12x9 _
5 - o =54.

10. Find the number of positive divisiors of 1080.
A: 1080 =10x 108

=10x9 x12

=2x5x32x22x3

=2x33x 5!

Number of positive divisors of 1080 =(3+1) (3 + 1) (1 + 1) =32.

11. If 2C_= 495, find the possible values of r.
495x24 5x99x12 x2 _12x11x10 x9

No. of diagonals =

A: °C = Y a1 a1 ="12C, or "*C,
. r=4or8.
BINOMIAL THEOREM Q.NO 8
. L . (2x 3y o
1. Write down and simplify 6 term in (?+7] .

A:6"term=T, =T,
9-5 5 4 5
o ZXJ (3yj 9 (ZXJ (3y) {3} 4.5 _ 4.5
= 9% [ 2] [ o [ 2K [2Y] - 1262 [x*y5 =189 x*yS.
5(3 2 °l3) (2 2% y

2 8
5 3
2. Find the 3™ term from the end in the expansion of {x3 x—zj .

5 8
- 3
A: In {X 3 —X—z} , 3rd term fromtheend =T,

T6+1 = 8C6 (X-2/3)8-6 (_3/X2)6
=8C, x x*? x 36/x"
=8C, x 35/x*03,
3. Obtain the values of x for which the binomial expansion of (2 + 3x)2? is valid.
A (2 +3x)23=223(1+ 3x/2)2®
The above expansion is valid if | 3x/2 | < 1

Ix|<2/3

22
el —, T
X 3’3/

4. Find the number of terms with non-zero coefficients in (4x + 7y)* + (4x - Ty)* .
A: The number of terms in the expansion (x +y)" + (x - y)" when ‘n’is odd is
n+1 49+1

25,
2 2
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10
3x
5. Find the middle term in the expansion of (——ZYJ .

7
A: Here ,even

So, middle term = Tio =Ts-
—+1
2

3x)'*° 5
S =1°CS.(7J . (-2y)

3x\ 6)
=-1005.(7j (2y) == —1005.(7j x°y°.

1
3
6. Find the middle terms in the expansion of (4a+§bj .

. o 3.\"
A: Given expansion is 4a+§b )
Here [n=11, odd

T T
So, middle terms are % % =Ts, T;.

5
To = Ts.q = 'Cs(4a) (%bj

3\ 3\
= “0546.a6.(5j b2 =" 05.46.(5] a’b®

6
T, = To.s =''Cq (4a) "™ (g bj

3\ 3\
- 11C545.a5.(§] .b® =”C6.45.(§j a’b®.

7. If the coefficients of (2r + 4)" and (r - 2)" terms in the expansion of ( 1 + x)'® are equal, find r.
Arln(1+x)®, T =T =18C

r+4 @+3)+1~  “2r+3
Tr-2 = T(r-3)+1 = 18Cr -3
But™C, ,, ="C, ,
r=s n=r+s
2r+3=r-3 18=2r+3+r-3
r=-6 18 =3r
is not possible r=6
. r=6.
8. If 22C_is the largest binomial coefficient in the expansion of ( 1 + x)?? find the value of "°C _.
A: Largest binomial coefficientin (1 +x)*??="C_, if nis even =%C_,
r=11.

13x12
==

Now 3C_=1°C, = C, = 78.
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25
3
9. Find the term independent of x in the expansion of [$+5\&J .

A: Generalterm T _ ="C x"'a".

o et e e
= r ;\3/; r 25-1

X 3

(25—r) r
| s
_ 25 Cr325—r5rx 3 2

_22” +%=0 then —50+2r+3r=0=[r=10].
~. The term independent of xis T, = #C,,3%° 1950 = 2°C, 3570,
10. Find the coefficient of x¢ in (3x - 4/x)"°
A: T, ,="C (3x)" (-4/x)
= 1oCr .310-r'(_4)r. x10-r-1
To get the coefficient of x8, 10-2r =-6
2r=16
r=8
Coefficient of x¢=1°C, . 32. (-4)¢="°C, . 32. 4%.
11.Find the numerically greatest terms in the expansion of (3 + 2a)'* when a = 5/2.

15
A: (3 +2a)"° =3 (1 + ?)

take

_|2a] _[25_5
X=131=[32 =3
(n+1)xl  (15+1).5/3
Now “iet™ =gz =10

- |T,,land [T, | are numerically greatest.

9
g) =15C,. 30, 59

|T1o| = 15C9 3° (2 )
5 10
T, |="C,, 3° (2. §) =15C, . 35. 30

and [T, [=]T,,|
12. Find the range of x for which the binomial expansion (3 - 4x)** is valid.

4x\ " ax
A: (3-4x)¥ =[3(1—?ﬂ =33’4[1-?j

<1

3

The expansion is valid when

3 -3 3 -3 3
=X <> = ——<x< (or) |xe| —, =
4 4 4
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MEASURES OF DISPERSION Q.NO 9

1. Find the mean deviation from the mean of the following discrete data : 3, 6, 10, 4, 9, 10.

A: Mean of the data 3, 6, 10, 4,9, 10 is

3+6+10+4+9+10 42
6 6

7

X =

6 .

- Y -%X  4+1+3+3+2+3 1

.. Mean deviation from the mean _ i=t = =—=2.67
n 6 6

2. Find the mean deviation about mean for the data 38, 70, 48, 40, 42, 55, 63, 46, 54, 44.

A. Given data is 38, 70, 48, 40, 42, 55, 63, 46, 54, 44.

. . — XX, 500
Arithmetic mean X = —=——
n 10

=50.

Z[x,-X _12+20+2+10+8+5+13+4+4+6 _ 84
n 10 10

3. Compute the mean deviation about the median of the data 6, 7, 10, 12, 13, 4, 12, 16.

A: Ascending order of the given data is 4, 6, 7, 10, 12, 12, 13, 16.

x4+x5 10+12

2 2

Mean deviation about mean M.D. = 8.4.

11

MEDIAN =

8

o o X(%-M) 745+441+1+1+2+5 26
.. Mean deviation fromthe median - =t~ = 8 = ? =3.25.

4. Find the mean deviation about the median for the data : 4, 6, 9, 3, 10, 13, 2.
A: The ascending order of the data is 2, 3, 4, 6, 9, 10, 13.
Median M = x, = 6.

7
-  X[}-M 4434240434447 23
.. Mean deviation from the median= =1 = 7 = 7 =3.29.
7
5. Find the mean deviation about median for the data 13, 17, 16, 11, 13, 10, 16, 11, 18, 12, 17.
A. Given data in descending order is 10, 11, 11, 12, 13, 13, 16, 16,17, 17, 18

R K .
Median IST observation

M =13.

TIx.—M 2+2+1 4+4 27
Mean deviation about median, M.D. = | ;] |=3+ ks +O+$1+3+3+ * +5=W=2'45'

6. Find the variance for the discrete data : 6, 7, 10, 12, 13, 4, 8, 12.DELETED
6+7+10+12+13+4+8+12 _E_

A: Mean = 8 )
8 —\2
, Y(X-X)" 9+4+1+9+16+25+1+9 74
Variancec? —=t = = =—=9.25.
8 8 8
7. Find the variance and standard deviation of the data 5, 12, 3, 18, 6, 8, 2, 10.DELETED
— 5+12+3+18+6+8+2+10
A: Mean x =
8
X _64 _ 8
g =
8 _ 2
) ;(xi—x) 9+16+25+100+4+36+4 194 o
Variance > == = =—— =24.25. then Standard deviation ¢ = ,/24.25

n 8 8
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RANDOM VARIABLE & DISTRIBUTIONS Q.NO 10

r

1. A random variable X has the range {1, 2, 3 ......... o} fFP(X=7r1) = ?—| forr=1,2,3, ... , then find C.

A: Given that X is a random variable 21 P(x=r)=1
r=

o0 r

> & oy

r=1 1l

c ¢ ¢

—t—t+—+....0=1

1 21 3

2

Adding 1 on bothsides, 1 + %+% ..... o0 =1+1
ec=2

= C =log,2.

2 X
2. Find the constant C, so thatf(x) = C(g] ,x=1,2,3...... is the probability distribution function

of a discrete random variable X.
A: Given that X is a discrete random variable 21 f(x)=1
X=

S 2\*
= =1
510(3]

o 2+(2) +(2] v ]1

3. The probability that a person choosen at random is left handed (in hand writing) is 0.1. What is the probability
that in a group of 10 people, there is one who is left handed.

1 9
A: Heren—10,p—0.1—E,q—o.g—ﬁ.

-. The required probability that exactly one out of 10 is left handed is P(X = 1) ="C_prq""

1Y 9y (9Y
10 1q10-1=10| — | | —| = | —
L (10) (10) (10}'

4. The mean and variance of a binomial distribution are 4 and 3 respectively. Find P(X >1).
A: Letn, p be the parameters of the binomial distribution.
np=4,npq=3

_Npg_3
a= np 4

3 1
p=1-q=1-,=7
Also np =4
n.1/4 =4
n=16

Required probability P(X > 1)
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16
;1 P(X=r)

16-r r
16 3 1
16 — —
Z"C (4) (4) '

5. The mean and variance of a binomial distribution are 4 and 3 respectively. Find P(X >1).
A: Letn, p be the parameters of the binomial distribution.
np=4,npg=3

npq _3
np 4

q:

Nw
I NN

p:’]-q:’]-

Also np =4
n1/4 =4
n=16
6. If the mean and variance of a binomial variate X are 2. 4 and 1. 44 respectively, then find p and n.
A: Let n, p be the parameters of the binomial distribution.
Given thatnp =2.4, npq = 1.44
npqg 1.44 144 12 3
" np 24 240 20 5
3 2

=1.gq=1->=2
p=1-q 55

Alsonp =24

2
nig|=24
n==6 n=6,p=2/5
7. For a binomial ditribution with mean 6 and variance 2, find the first two terms of the distribution..

A: Letn, p be the paremeters of the binomial distribution.

np =6, npq = 2.
Qa2 i

np 6 3°
p=1-q=1-1/3=2/3.
Alsonp =6
n(2j=6

3

n=9

9 /0 8 /o1
. o o (1V(2Y . (18(2) 1 2
First two terms of the binomial distribution are P(X = 0), P(X=1)="Cy 313 C, 3)13) "

8. X follows Poisson distribution such that P(X = 1) = 3P (X = 2). Find the variance of X.
A: Let X be the parameter of the poisson distribution.
GiventhatP(X =1)=3P(X =2)
e _ 3 e )2
1 2!

Variance of X =
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9. A poisson variate X satisfies P(X = 1) = P(X = 2). Find P(X = 5).
A: Let A be the parameter of the poisson distribution.
GiventhatP(X=1)=P(X=2)

e ea?

1 21
1=2
2
A=2
A 5 2 55 2 )
e A e“.2 32e 4e
Now P(X=9)= == =~ =120 ~ 15

10. 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.
A: Let X be the number of days rain falls in a week.
The probability that rain will fall on a day.

—2—2 H q—1_g—§
30 5 ence 5 5°

[$IRN]
o w

Now, X follows the binomial distribution with parametersn=7, P=—, Q=

s (23 2% 3¢
.. The required probability is P(X = 3) = C; 5|5 =99. 57
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