CBSE Test Paper 05
CH-05 Complex & Quadratic

. If w is a cube root of unity, then the linear factors of 3 + y3 in complex numbers

are
a. (z+y)(z+yw) (z+ yw?)
b. (z —y) (z +yw) (z +y?)
¢ (z+y)(z—yw)(z— yw?)
d (z+y)(z+yw) (z — y?)
CIf(x+iy) (3-4i ):(5+121),then\/x2—|—y2=
a. 16
b. 13/5
c. 65
d. 5/13

. Multiplicative inverse of the non zero complex number x + iy (x,y € R,)

a. none of these
b £ Y
C o zty :z:—i—yz
o -2 ___Y 4
* {B2+y2 {B2+y2
x ) .
d — 224y + m2+y21'
. The value of (—1 + \/—3)2 +(—-1—- \/—3)213
a. 8
b. 4
c -2

d. 4

. The value of ( 1+2w>3 is
w
a. 1
b. -1
c. none of these
d. 0
. Fill in the blanks:

The unique value of # such that —7 < 8 < 7 is called the value fo the
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10.

11.

12.

13.

14.

15.

argument.
Fill in the blanks:

The value of /—25 +3y/—4 +24/—9 is :

If | z | =1, then find the value of 1tz
142

Find the sum of the complex number (5 +13), (-4 - 1).

Find the multiplicative inverse of the complex numbers -i

If zq and zy are complex numbers, then prove that Re (z1 z9) = Re (Z1) Re (zy) - Im (z4)

Im (z5).

Solveﬁx2+x+ﬁ:0.

1N
i

If z; =3 + 51 and zy = 2 - 3i, then verify that (%) -

If zq and z, are two complex numbers such that |z4| = |zy| and arg (z1) + arg (zy) = 7,

then prove that z9 = — 21

: -1
If Z, is a complex number other than -1 such that |zq| =1 and z, = % , then show
1

that the real parts of z, is zero.
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CBSE Test Paper 05
CH-05 Complex & Quadratic

Solution

1. @ (z+y)(z+yw) (= +yw?)

Explanation:

We have z° + 3% = (z + y) (5132 — my+y2)

Now consider 2 — Yyr + y2 = 0 which is a quadratic equation in x with a=1,b=-y

and c=y2

Hence the roots are

2
—(yEy(y) ALyt kS B g1+
= 2 = 2 - 2

2.1
=T=yw or Y

€Tr —=

Hence z3 + y® = (z +y) (22 — 2y + y?) = (z+y) (z + yw) (z + yu?)

2. (b) 13/5

Explanation:

Given (x+iy)(3-4i)=(5+12i)
. 5412 (5+124)(3+44)
T ETTW= 35 T om) )
(15-48)+i(20+36)  _33+56;

9+16 o 25

—33 56
=T =5,Y= 5

2
D) o 56
AThty \/ 25)
108943136 _ 4225 _ 65 _ 13
625 625 = 25 5

Y
- 1
x2+y x2+y?

3. (o)

Explanation:

Multiplicative inverse of the complex number x + iy =
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10.

11.

1 1 T—1iy T—1y T—1Y .2
— = =, — = = [ Tt = —1]
T+1y x+iy " z—iy 22— (iy)’ x2+y>2

(b) -4

Explanation:

We have v/—3 = v/—1.3 = /13 = /3¢

So—144/=3==14i/3=2w and —1—=3=—-1—4i/3 =22
(=14 v/=3)° + (-1 —v/=3)" = (2w)® + (2w2)2 = 4w® + 4w = 4 (? + P w)

(b) -1

Explanation:

(=) =cv=1 b o
principal

171

Given, |z| =1

= z|?=1= 22z =1

1+2z  zz+z .. 5
NO‘EV’ll')i‘_Z_ 1+% [1=2z]
z(z+
© (z+1) =z=1

(54+i3)+(—4—1)=G-9+i3-1)=1+i2

MLof—3= -+ =1 = —4

Let z1 = X1 +1y7 and zy = Xy + 1yy

Then, 29 Z3 = (X1 X3 - Y1 ¥2) +1 (X1 Y2 + Y1 X2)
CRe(z12) =xX1X-y1 Y2

= Re (z1) Re (zy) - Im (z1) Im (Z))

Hence proved.
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. Now

. We have, \/i x2+x+ \/i =0...(0)

On comparing Eq. (1) with ax? +bx +c =0, we get
a:ﬂ,bzlandc:\/i
—b+4/b>—4dac

2a
14 /(1)? ~4x/2x /2
—11\/_2&?\/5

2%

— 11\/\;7@

2—\1/;\/7@ 1T

orx =
242 2¢/2

Hence, the roots of the given equation are

X_

—14++/7i —1—+/7i
——— and ———.
24/2 2,2
z1 _ 3+5i _ 345i . 2+43i
Yz T 231 2-3i T 2+3i
[multiplying numerator and denominator by conjugate of 2 - 3ii.e., 2 + 3i]
_ 64+9i+10i+15i* _ 6+19i— 15[

4—9;2 T 419 t=-1]
_ —9419i -9 | 19,
=13 T 13 13!
A 29y ¥y 29 19,
LHS= S =3 T 3= 13~ ¢
RHS = 21 _ 345 3-51 _ 3-5¢ 2—3i

Z  2-3i 2431 2+3i Py,
[multiplying numerator and denominator by conjugate of 2 + 3ii.e., 2 - 3i]

_ 6-9i—10i+15i* _ 6—19i—15
4—9;2 449

(AR = A
Az =

Hence verified.

. Let, zq = rq (cosfq +1isinf)
and z, =1y (cosf, +1sinf,)
Since, |z9]| = |z |
".Iyp=Tq1 =T [say]

Also, arg (z1) + arg (z9) =7



15.

. arg (zg) =m - arg (zq)

= arg (z9) =7 -0

s Zy=r{cos (m-01) +isin (7 -601)}
=r (- cosfq +isinf)
=-r(cosfq-isinfq) = —z1

= 27y=—21

Hence proved.

Let, zq = X1 + 1yq, Zg = Xg + 1yy

Given: |z1]| =1

o 2 2 _
.. $1 + yl - 11
_ A1
Also, z = P
. e = T +iy; —1
X2 Y2 T g T
. wp—l4ay
= Xp+1y2 = x;+1+0y;
— Xy +iyy = (21 —1+iy; ) (z1+1—3y, )
27927 o1ty @ 1y
=5 %y + iy, = (w1 —1) (@1 +1) =iy, (@1 —1)+iy; (z1 +1)+y?
L @ )
N x] —1+y; —iy, @ iy, +iy, o1 +Hiy,
2 T 1y2 —
@ ()
s gyt iy, = Y12
(z 11‘" 11)2 —2(.7:?41 )2
. —1+21y, 2
= X9 t1yy = xs+ =
272 (1 +12f—(iy1)2 [ ] }
. iy o2 2 _
= Xp*1yp = [-mﬁ‘yl—l}

(z1+1) —(iy, )?

Since there is no real in the RHS, therefore x, = 0.

Thus, the real part of the z, = 0.

[Rationalizing the denominator]
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