RANKERS MATHS ACADEMY

MATHEMATICS - Xl

5 COMPLEX NUMBERS & QUADRATIC EQUATIONS-Solution

Al. Given, (3x—12)+ (3x—-y+2)i=0
Hence, 3x-12=0 and 3x-y+2=0
= x=4 y=14

A2. Since, we have that i* =1, Ke L.

';'107+ ';112 + f11?+f122 =’-(4X26+3)+ f4X28+ I-4><29+1 + ‘,-4><30+2

=P+ 1+j+?

A3. (x+1+i)(x+1—i)(x—

A4. Given, "+ "1+ "

A5. Giventhat 14

T

_ iy 1+t +2i
A-nA+i) -7
2i .
= — :;
2
Hence, additive inverse of zis —1i.

A6. Since, ¥ =7ix-=12=0
= X =3ix=4ix-12=0
= x(x—3i)—4i(x-3i)=0
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= x—=3i)(x—4i)=0
Hence, x=3i, 4i
A7. Let(3+4i)=r[cosO+isin 0]

= rcos9=3 andrsinf=4

On squaring and adding, we get

r’[cos® © + sin? 0] =9 + 16

= r’=25 = r=5
Now, sin6=i=i
r 5
and c038=§=§
r 5
ta|n(3=4/—5 = (3=ta|n‘1i
3/5 3

Therefore, (3+4i)= an™’ %] +i sin[tan‘1

A8.

= (z=1)

A9. z=1+3i = (z-1)=3i (i)
Cubing both sides Eq (i), we get
(z-1)°=(@3i)°

=X 22—1-3z(z=10)==27i
= 22-32+372-1==27i
= 22 —32+3z+27i=1 Proved.

A10. Since — (a + ib) is the additive inverse of a + ib.

Hence, additive inverse of z=2 + 3jis—2 - 3j

All. _(+)A+0) _ 1407+ 2i
‘ (- i1+ 1) 1-i?

=1
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If z=x+ iy, amp (z)is given by tan™ Y
X

z=0+1i
0=tantoo= "
2
T
Hence, amp (2) = >
Al12. Since, AV
(a+ib)= &
(k=) (k+1)
N a+ib= k% — 1+ 2ki
k? -1
=
=
Hence
Al13. Since,
=a’+jb*—i3a’h
= (a° — 3ab®) + i(b> — 3a°h)
= x=a —-3ab? y=b>-3a’
X=g2_3p? Y =p2_322
a b
= XY o 22— 2p?
a b
= XL = 2@+ b2
a b
A14. We have,

243 2-3] _ (2+31)(5+4i)+(2-3/)(5-4))
5_4i 5+4i 5% — (4i)
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_ (-2+23i)+(-2-23i) -4
41 41

. . 2
Hence required square root is +—
auiree 59 Ja

Al15. letz, = x, +iy, and z,=Xx,+]y,
Z =Xy =Yy Z, =X =Y,

Z,+Z,= (X, + X)) + iy, +¥,)

= (Z1+Zz) =(X1 + x2)—f(y1 +YQ)

Z,+Z, = X, =iy, X, =iy,

= (X1 + Xz) + l'.(.}/1 + Y2)

From Eq. (i) and (ii), we get

Z,+zZ, = Z,+2,.

A16. Let z,=a,+ ib1 and z,
Z,°Z2, =

2125 =

Al17. 1z,1=12z,|=1z;| =1
= 2,2, = 2,2, = 2,2, = 1
- _1 - _1 _ _1
= Z, = —,2Z2,=—.,Z, = —
Z, Z, Z3
LI =|z,+2,+ 2|
21 22 za 1 2 3

= |z1+zz+za| =1

- =z, +z,+2,| =1.

A18. The given Eq. is ix? —x + 12i = 0.
a=i, b=-=1, ¢c=12i

L= —bEyb®—dac _ —(-N)x(-1) - 4i(12i)

2a 2i

- ()

... (i)
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After simplifying, we get
Hence, (x,, x,) = (4i=3i).
A19. - z, =x+1y, Z,=cos 0 +isin6
X=cos0O, y=-sinB
= x% + y? = cos® 0 + (- sin 0)°

=cos? 0 +sin*0 =1

Hence, x?2+y*=1 Proved.
A20. -
“\4+3J20 +,/4-3 )
Let
= ... (iii)
-
-
— x2+y2=14 (lV)
X¥—-y*=4 o (V)
After solving Eq (iv) and (v), we get
x=+3 and y= +/5
J4+6457 =+ (3 +51)
Similarly, Ja-65i =+(3-+/51)
Hence,
J4+6V5i+4-65i =+6.
A21. z,=-3+ix%
z,=X+y+4i
= X' +y=-3 .. (i)
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x2y+4=0 ... (i)
Multiply Eq. (i) by y, we get

X’y + y? =-3y
= —4+y*=_3y
= V+3y—4=0
= (y+4)(y-1)=0 = y=1,-4

Casel: Wheny=1

X’y+4=0 = x*’+4=0
= X=%2i
Casell: Wheny=-4

—4x%+4=0 = x?’=2 = x=+1

Hence, x=1, y=4 or x=-1 and y=-4.

A22. Let, J-T+24i =a+ib

Squaring both sides, we ge
= -7+ 24i=g

= a’—b’=
Since (@° + bH>?

= a’+ b’ = .. (i)
a’—b*=-7 ... (ii)
After solving Eq (i) and (i), we get
a=t3, b=14
Hence, a+tib==(3+4i)
A23. Let, J1+i =x+ iy
= O —y?) +2ixy=1+i
= X —y?=1 .. ()
2xy =1 ... (i)
Xy = 1
2
0+ Yo = (¢ = y?)? + 4xy?
=1+1
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0+ yP=2 = X+y*=2 ... (iii)
Adding Eq (i) and (ii), we get

2 =1+ 2

Subtracting Eq (i) from Eq (iii), we get

1
2/ =2 -1 = y=*5l V2-1).
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