PLUS ONE MATHEMATICS
PROBLEMS

Sample Questions
Question:

Express the given complex number in the forma+ib:
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Solution :
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Question :

Express the given complex number in the forma+ib:

S+ 2i
3 -4i

Solution :

5+2i _5+2i B8+4i
3-4 3-4i 3+4i
_ (5+2i)3+4i)
 (B3-4i)(3 + 4)
(15 +20i+6i + 8i°)
B -y
15+ 20i+6i + 8(-1)
- 9-16i>
15+ 20i+6i -8
~ 9-16(-1)
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PROBLEMS

_ 7+26i
 9+16
_7+26i1
25
7 261
= — 4 —
25 25

Question :

Express the given complex number in the forma+ib:
9 _i25
Solution :

19—¥5=ﬁ8xg—(¥4xﬂ

I

(1 x.i)—(lxi)

1—1
0
0

+ 01
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Question :(Kerala Imp 2015)

What is i°°?

Solution :
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PLUS ONE MATHEMATICS

PROBLEMS
Question :(Kerala Imp 2010
P

Find sum of i'+i? +i%+i*+i®> ... +i i'+i2 +3+i%+° ... +i%
Solution :

= (i'+i% + 147 + (O HC + 1748+ + (7 #1704

= (1412 + 241N + 1Y (@2 + 2 HY) + L+ 1006 + 1240

=(i-1-i+])+i*(i-1-i+D)+...+(i-1-1)

=0+i*x0+...+({-1-1)

=1
Question:

Express the given complex number in the forma+ib:

(7i+6)+(5 y éi) +(8-17i)

Solution :

(7i+6)+(5 - éi] +(8-17i)

:[6+5+8]+(7—%—17)i

:19+[7><6 1 1'7><6]i

6 6
6 6 6
=19+§1i
6

Question :

Express the given complex number in the forma+ib:
(5i — 4)*+(6 — 3i)?

Solution :

(51 — 4)?+(6 — 3i)°
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- [(5112 —2(5i)(4) + 42] - [(6)2 —2(6)(3i) + (31)2]
= (25i2 - 40i + 16) + (36 — 36i + 9i?)

=25(-1)-40i+16+36-36i+9(-1)
=-25-40i+16+36-36i-9
=(-25+16+36)+(—40i - 36i)
=27 - 76i
Question :(Kerala Imp 2013)
Express?in the forma + i1 b.
—-1i
Solution :
l+i_1+ixl+i
1-i 1-1i 1+i

_(1+i)2
=g
_1+2i+°
o 1+1
_X+2i-1
-

2

—

Question :

ExpreSSQ—_%in the form a +1ib.
2+1

Solution :

2—i_2—ix2—i
2+1 2+1 2-1
(2-i)°
92 _;2
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PROBLEMS

Question :(Kerala March 2011)

2+1
(1+1)(1-2i)

Solution :

in the form a +ib.

Express

2+1
(1+1)(1-2i)

B 241
T
2
T 1=i4D
_2+i 3+i
3-1i 3+i
3 -3 +1
6+ 2i+3i+”
e
_ 6+2i+3i-1
- 9+1
_545i
10

Question :

Find the conjugate of the complex number z =4 +7i
Solution :

Letz=4+71
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Conjugate of the complex number,z = 4 — 7i
Question :

Find the conjugate of the complex number z = (2 + 3i)*

Solution :

z = (2 + 3i)?
=4 +12i+(3i)
=4 +12i + 9i?
=4+12i-9
=-5+12i

Conjugate of the complex number,z = -5 —12i

Question :
Find the multiplicative inverse of the complex number
z=4-2i
Solution :
Let z=4-2i
Then, z=4+2i
l2” =42 +(-2)* =20
Therefore, the multiplicative inverse of 4 — 3i is given by

a4, &y
e

4+ 21

" 20

8 6

-

~100 100
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PLUS ONE MATHEMATICS
PROBLEMS
Question :
Find the multiplicative inverse of the complex number
z=38+ 61
Solution :
Let z=8+6i1
Then, z=8-6i and |z’ =82 +(6)° =100
Therefore, the multiplicative inverse of 4 —3i is given by
Question :
Find the multiplicative inverse of the complex number
z =8+ 6i
Solution :
Letz=-12-5i
Then, z=-12+5i and |2° = (-12)? + (-5)? =144 + 25 =169
Therefore, the multiplicative inverse of —12 - 51 is given
by

1 Z
TR
2
_ 18 -5
169
__12 (G
169 169

Question :(Kerala March 2015)

Find the square root of the complex number : -7 —24i
Solution :

Let /-7 -24i =a +ib

Squaringboth sides

(V-7-24) =(a+ib)’
~7-24i=a? +2iab + (ib)?
~7-24i=a”+i’b? + 2iab
~7-24i=2a%-b” +2iab
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PLUS ONE MATHEMATICS

On equating real and imaginary parts, we get
a?-b%=-7 .. (1)
2ab =-24 s ()

We have
(@ +b?%)* = (a® - b*)* + (2ab)?
(@2 +b?)? = (-7)* +(-24)*> =49 + 576 = 625

(@ +b?)=25 o 13

Add (1) and (3), we get

2a% =18
a’=9
a =43
and b=14 [Using (2)]
Therefore
a=3,b=-4
a=-3,b=4

Hence

J=7-24i = +(3-4i)

Question :

PROBLEMS

Find the square root of the complex number: 3 + 41

Solution :

Let v3+4i =a+1ib

Squaring both sides

(V3 + 41)2 = (a + ib)’

3+4i=a?+2iab + (ib)?
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PLUS ONE MATHEMATICS
PROBLEMS

3+4i=a?+i’b? +2iab
3+4i=a’-b”+2iab
On equating real and imaginary parts, we get
a’-b*=3 .. (1)
2ab =4 .. (2)
We have
(a? + b?)? = (a% - b?)? + (2ab)?
@2 +b%)° =3P +4)P=9+16=25
a’+b*=5 ... (3)

Add (1) and (3), we get

2a% =8
a’=4

a=d2
And b=x+1 [Using (2)]
Therefore a=2,b=1,a=-2,b=-1

Hence +/3+4i = £(2+1)

Question :
Find the modulus and the argument of the complex

number \/5 -1
Solution :

z=+3-i
rcosf = \/5, rsinf = -1,
On squaring and adding, we obtain
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r’cos?0 + r’sin?0

(J§)2 +(-1)° =4

r?(cos?0 + sin?0)

4
r’xl=4
=12

Modulus =2

2cosf= J§,23in9 =-1

cos@=—3, sinﬂz_—l

As 0 lies in the IIl quadrant, 6 =0-n=

Thus, the modulus and argument of the complex number J3-1

are 2 and _—zn respectively.

Question :

Find the modulus and the argument of the complex
number 3+ 4i
Solution :

z=3+4i

rcosO = 3,rsinb = 4,

On squaring and adding, we obtain
r’cos?0 + r’sin®0 = 3% + 4% =25
r?(cos?0 + sin?0) = 25

r’x1=25

r=9

FASSAL TUITION - SCIENCETABLET
9018332413



PLUS ONE MATHEMATICS
PROBLEMS

Modulus =5

ScosB=3,5sinb =4

cos(-)zé,sinl%lzi

9

4
51n8:tan9:_5_:ixézi
cos 0 3 5 3 3

3

Argument 0 = tan ™ [%}

Thus, the modulus and argument of the complex number 3 + 4i

are 5 and tan ' (%) respectively.

Question : (March20 14,2015, Imp2012; Imp2009)

Represent the complex number in the polar from 1+ J3i

Solution :

z =1++/3i
rcosf =1,rsin6 = /3,
On squaring and adding, we obtain
2

r’cos?0 + r’sin?0 = (1)2 + (\/5) =
%(cos?0 + sin?0) = 4
r’xl=4
r=2

Tr

Modulus =2

2¢c080=128in6 = \/5
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J3

cos 0 =l,sin9 =—
2 2

As0 lies in the I quadrant,6 = g

Polar form is 1++/3i = 3(cosg+ising)

Question :
Represent[?]in polar form.
+1

Solution :

z=0-1i
rcosO = 0,rsinf = -1
On squaring and adding, we obtain
r?cos?0 + r’sin%0 = (0)” + (-1)° =1
r(cos?0 + sin?0) = 1

?xl=1
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PLUS ONE MATHEMATICS

PROBLEMS
r =1
Modulus =1
cos0=0,sin6=-1
="
2
Polar form is -1 =cos @ +isinﬂ
2 2
Question :
Solve the equation x°+5=0
Solution :
On comparing with ax?+bx+c , we obtain
a= 1,b= 0, andesg 5
Therefore, the discriminant is
D=b%?l4ae=0%<4 x 1 x 5 = -20

Therefore, the required solutions are

—b+/D
X ———
2a
X_—Oi\/—20
21

_ +iv20
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Question :(Kerala Imp 2015)

Solve the equation J5x2+x+4/5=0

Solution :

On comparing with ax?+bx+c , we obtain

a= \/g,b: 1, ande= J5
Therefore, the discriminant is

D =b? —4ac=1%2 - 4x/5x+/5=-19
Therefore, the required solutions are

_~bxVD
2a

X=—1J_rx/—19 :—ui@
2><\/g 2\/5

Question :(Kerala Imp 2014)

Solve the equation —x?+x —2=0
Solution :
On comparing with ax?+bx+c , we obtain
a= -1b= 1, andc= -2
Therefore, the discriminant is
D =b?-4ac=(1)" - (4x-1x-2)=-7
Therefore, the required solutions are

_-b+D
2a

X
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C-1+4-7  -1+i7

T 2x-1 =D

Question:

Solve the equation 2x? +§ +2=0
Solution :

2x%+> +2=0
2
4x%+x + 4=0
On comparing with ax”+bx+c , we obtain
a= 4,b= 1, andc= 4
Therefore, the discriminant is
D=b? - 4ac=(1)° - (4x4x4)=-63
Therefore, the required solutions are

‘b+/D
X=—"
2a

_ —1++-63
2x4
-1+iV63

8

EXERCISE

1. Express Shi 1. in the form a+ib.
2+ 3i

(Kerala March 2010)
Hint or Answer:1 -1
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Express ? in the form atib
—1i

(Kerala Imp 2012)

Hint or Answer: -3—) + il-
5 5

Express (1‘*‘12)2_11“ %) in a+ib form.

(Kerala March 2011)

Hint or Answer: —1- + li
2 2

5-/3i

——— in the form a+ib
4+ 2/3i

Express

(Kerala March 2012)

J3i

Hint or Answer: l -
2 2

Express Lol in the form a+ib.

s . . T
COS — +18S1n—
4 4

(Kerala Imp 2010)
Hint or Answer: —\Ei

1+i .
Represent 11 in the form a+ib.
-1

(Kerala Imp 2013)
Hint or Answer: i
+1
(1+1)(1- 2i)

Express

in polar form.

(Kerala March 2011)

Hint or Answer: L cosE + isinE
A2 4 4

Express = in polar form.

TT . . T
COS — +1S8S1n—
4 4

(Kerala Imp 2010)

Hint or Answer: V2 [cos [wg) + isjn[—gﬂ
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