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STD 11 Maths Total Marks : 222
kd90+ ch- 4 complex humbers and quadratic equations

Time : 10 Hour

* Match the following. [5]
1. Part (a) Part (b)
1. Value of (1 + DL + %)L + 5y + %) [ (a)0
2.a =1 + ithen value of a2 (b) —i
3. Square root of —i (c) 21
1
135 d) £—=(1 -1
4. i (d) \/2( )
5.1 7999 (e) i
Ans. : (1-a), (2-c), (3-d), (4-b), (5-€)
* Choose the right answer from the given options. [1 Marks Each] [52]
2. 162 _ s, 2, .3 ; )
Ifi® = =1, then the sumi+i® +i” 4+ ... upto 1000 terms is equal to:
(A)1 (B) -1 Q)i (D) 0
Ans. :
d 0
Solution:
i+i% + i3 +i%,, 31000
i+i2+i3+i%[vi2= -1,i3= —iandi*=1]
=i-1-i+1
=0
Similarly, the sum of the next four terms of the series will be equal to 0. This i
s because the powers of i  follow a «cyclicity of 4.

Hence, the sum of all terms, till 1000, will be zero.
i+iZ +i3 +i%...i1000 - ¢

3. If, x4 + 4x3 + 6ax2 + 6bx + c is divisible by x3+ 3x2 + 9x + 3. Then, what is the value
ofa+b+c?

(A) 4 (B) 6 (C)7 (D) 10
Ans. :
c. 7
Solution:

Here, f(x) = x* + 4x3 + 6ax? + 6bx + c so, let its roots be, a, B, y, 6 and

g(x) = x3+ 3x2 4+ 9x + 3 s0, let its roots be, a, B, y
So, from here we can conclude,
n’+’B+ y+fi= — 4 and n+ﬁ+ })+ﬁ= -3

Thus, 6= — 1 Page 1

This means, (x + 1)(x3 + 3x% + 9x + 3)

On solving this equation in simpler form we get,
x* +4x3 +12x2 + 12x + 3

=06a=12=a=2

=>6b=12=b=2

=c=3

=a+b+c=7




4. 1f p and q are the roots of the equation x2 + px + q =0 then, what are the values
of pand g?

(A)p=1,g=-2 (B)p=0,g=1 Cp=-2,9=0 (D)p=-2,9g=1
Ans. :
a. p=1q9g=-2
Solution:

Since, p and q are the roots of the equation x2 + px+ q =0
So,p+q=-pandpq=q

So,pg=q

And,q=0o0rp=1

If, g=0then,p=0andif p=1thenq=-2.

5. o . 3 —4ix . ) 2
A real value of x satisfies the equation — =a-—ib@ b €R), ifa” +b" =
3 +4ix
(A)1 (B) -1 (C) 2 (D) -2
Ans. :
a. 1
Solution:
. 3 —4ix
a—ib = 3 +4ix

_ 3 —4ix 3 —4ix
= 3+aix X 3-4ix
9+ 16x%i2 — 24xi

9 — 16x2i2
_(9-16x%) —i(24x)
- 9+ 16x2
. (9 —-16x2) —i(24x)
= |la—ib|? = 5 2
9+ 16x
(9-16%x%)% + (24x)*
=a’+b?%= -
(9 +16x2)
_ 81+256x*—288x*+576x>
- (9 +16x2)2
_ 81+256x%+288x?
B (9 + 16x2)2 Page 2
_ (9+16x%)2
T (9+16x2)2
=1

6. Ifx2+px+1=0and(a-b)x2+(b-c)x+(c-a)=0 have both roots
common, then what is the form of a, b, c?
(A)a,b,carein AP (B)b,a,carein AP (C)b,a,carein G.P (D)b,a,careinH.P

Ans. :
b. b,a careinAP
Solution:
Givem,{a-b ) F(b-cIXx+(c-a)=0and X2+ px+ T=0
1 D 1
>0, (a-b) ~ (b-c) _ (c-a)
Equating the above equation, we get,
(b-c)=p(a-b)and
(b-c)=plc-a)
So, p(a-b)=p(c-a)
=a-b=c-a
So, 2a = b + c which means that b, a, c are in A.P.
T2 = - 1, then the sum i+i2 +13 + ... upto 1000 terms is equal to:




(A) 1 (B) -1 Q)i (D)0

Ans. :

d o0
Solution:
i+i% +i3 +i% 4 .. .11000
i+i2+i3+i*[vi2= - 1,i%= —iandi% = 1]
=i-1-i+1
=0
Similarly, the sum of the next four terms of the series will be equal to 0. This i
s because the powers of i follow a cyclicity of 4.

Hence, the sum of all terms, till 1000, will be zero.
i+i2+i3+it+...i1000 =0

8. 1
According to De Moivre’s theorem what is the value of z7;

(A) r% [cos2kn + 6) + isin(2kn + 6) ] (B) rl [COS 2kn+6)  isin (2kn+6)
n n n

() r [ cos2km+6)  1Isin (2kn+6) (D) ry [cos2kn + 6) — isin(2kn + 6) ]

n n n

Ans. :
l cos 2kn+ 68) isin (2kn+ 0) Page 3
C. rn[ + ]
n n
Solution:

If n is any integer, then (cosé + isinf)" = cos(n6) + isin(nH)

Writing the binomial expansion of (cosf + isin6)™ and equating real parts of
cos(n6d) and the imaginary part to sin(n6) we ge

cosnf = cos™d — nc,cos™ — 26sin?6 + nc,cos™4Gsin*H + ...sin(nh) = nc,cos™ 165
Iff, n is a vrational number, then ‘one of the value of
(cosO + isin®)™ = cos(nb) + isin(nb)

If, n = g, where, p and q are integers (g > 6) and p, g have no common

factor, then (cosf+ isinB)® has q distinct values one of which is
(cos@ + isinO)™

T, Z%[COS (2:174—9) ] + [isin(

2k 2]
il )]wherek=0,1,2, ........... n-1.

9. 1—-ix ) 2
If — = a + ib, then a
1+ix

(A) 1 (B) 1 (o (D) none of these

+b? =

Ans. :
a. 1

Solution:
1-—ix

in® — ncycos™36sin36 + ...

T 2N
— ad T ID

1+ix

T:xl(ing modulus on both the cidncl we gnf'

1—-ix
1+ix

= |a+ib|

Squaring both the sides, we get:
a’?+b? =1

10. Find mirror image of point representing x + i y on real axis:



(A) (x,y) (B) (-, -y) (€ (xy) (D) (x, -y)
Ans. :
d. (x-y)

Solution:
Mirror image of point (x, y) on real axis is (x, -y).
Since real axis is acting as mirror x-coordinate remains same whereas y-
coordinate gets inverted.
So, (x, -y) is mirror image of (x, y) on real axis.

" (1 + D)1 + 201 + 30)... (1 +ni) = a + ib, then 25.10.17..(1 + n?%) = Page 4
(A)a—ib (B) a% — b2 (C) a? + b2 (D) none of these
Ans. :
C. a2 + b2
Solution:

1+ +2))(1+3i)...(1 +ni) =a+1ib

Taking modulus on both the sides, we get,
[(1+D)(1+2i)(1+3i)...(1+ni)] =a+ib

[ (1 +i)(1 + 2i)(1 + 3i)...(1 + ni)| can be wriiten as
[(L+D] [ +2])] ] +3i)]... |1 +ni)|
cy/12+12x/12 422 x1/12 + 321 x4/1? +n? = y/a® + b?

V2 % /5x/10... x /1% + n? = y/a® + b?

Squaring on both the sides, we get:

2 x5x10... x (1 + n?) = y/a? + b?

12. The value of (1 +i)(1 +i2)(1 +id)(1 +i%) is

(A) 2 (B)O (C)1 (D) i
Ans. :
b. 0
Solution:

A+ +i5A+idHa+id

=1+DA-DA-DA+1) (Wi?2= -1,B= —iandi?*=1)
=1 +DO0)A-1)()

=0
13. The square root of (- 15 - 8i) is:
(A) =(1 — 4i) (B) £(1 + 41) (C) x(—2+4i) (D) None of these
Ans. :
a. =(1-4i)
14. 3+2isin 6
—————— isareal number and 0 < 0 < 211, then 6 =
1 —2isin @
(A) o I b
(B) 5 (©) 3 (D) &
Ans. :
a. o
Solution:
Given:
3+ 2isin 6 | b
m IS a real numper

On rationalising, we get,
3+ 2isin 6 1+ 2isin 6
1 —2isin 6 . 1+ 2isin 0




Page 5

(3 + 2isin ) (1 + 2isin 0)
(1)2 - (2isin 6)2
3 + 2isin O+ 6isin 6+ 4i2sin? 0
1 +4sin2 0
3 —4isin? 0+ 8isin 0 .
= : [vi2= —1]
1+4sin2 6
3—4isin?@ . 8sin 6
i
1+4sin? 6 1+4sin? 0
For the above term to be real, the imaginary part has to be zero.
. 8sin 6 _
"1+4sin?26
= 8sinf =0
For this to be zero,
sind =0
=0=0,1m2nm 310. ..
But0 < 8 < 2mr
Hence, 6 =11

15 1f, a and B are the roots of the equation 2x2 - 3x - 6 = 0, then what is the
equation whose roots are a2 + 2 and B2 + 2
(A) 4x? + 49x + 118 = (B) 4x? - 49x + 118 = (C) 4x?> - 49x - 118 = (D) x> - 49x + 118 =
0 0 0 0
Ans. :

b. 4x2-49x+118=0
Solution:

Let,y =x2 + 2

Then, 2x2 -3x-6 =0
So, (3x)2=(2x%-6)2
[2(y-2)-6]*=9(y-2)
=4x2 - 49x + 118 =0

16. 1f x+iy = (1 + 0)(1 + 2i)(1 + 3i), then x2 +y2 =
(A) O (B) 1 (C) 100 (D) none of these
Ans. :
C. 100
Solution:

X+ iy = (1 + D)1 + 2i)(1 + 3i)

Taking modulus on both the'sides:

|x +iy| = | (1 +1)(1 + 2i)(1 + 31) |

= |x+iy| = |1 +i)| x [(1+2i)] x |[(1+30)]
=/x2+y2=+/12+12/12 + 22/12 + 32

) ZWa)

22 /5 /e /1N

/[ !

Squaring both the sides, Page 6

=x2+y2=100

17. If, (a + 1)x2 + 2(a + 1)x + (a — 2) = 0 then, for what parameter of ‘a’ the given
equation have real and distinct roots?

(A) (= oo, ) (B) (=1, ) ©[-1,x) D) (-1,1)

Ans. :
b. (-1, )




Solution:
For, real and distinct roots, D > 0

Where, D = b2 — 4ac

In the equation, (a + 1)x2 + 2(a+ 1)x+ (@—2) = 0
D=[2a+1]*-4@+1)(a-2)
=4a’+4+8a—-4(@*-2a+a-2)

=4a2+4+8a-4a%2+4a+8>0
=12a+12>0

=12a> —12
=a> —1
La€(—=1,»)
18. If z=1 — cos@ + isinf, then |z| =
.0 0 .0 0
(A) 251n§ (B) 20055 (C) 2 | sin (D) 2 |cos§
Ans. :
c 2 |sin§ |
Solution:

sz=1-—cosO+ isinf
= |z| =/(1 — cos6)? + sin?6

= |z| = /1 + cos?6 — 2cos6 + sin?6
= |z| =1+ 1-2cosf
= |z| =+/2(1 — 2cos6)

0
= |z| = \/4sin25

0
= |z| =2 |sin5

19 1f one root of the equation x2+ px + 12 = 0, is 4, while the equation x2+ px + q =
0 has equal roots, the value of q is:

49 4 (C) 4 (D) None of these.
(A) 7 (B) 25
Ans. : Page 7
49
d. 4
Solution:

It is given that, 4 is the root of the equation x2 + px + 12 = 0.
“16+4p+12=0

=>p= -7

It is also given that, the equation x? + px + q = 0 has equal roots. So, the

discriminant of:

x? + px + q = 0 will be zero.

. p?-4q=0
= 4q = (-7)2 = 49
49

20. [fz7=2-3ithenz2-4z+13 =
(A)O (B) 1 (C)2 (D) 3

Ans. :
a. 0




Solutions:

z=2-3i
22=22-32-12i
= -5-12i
 z2-4z+13

(-5 - 12i) - 4(2 - 3i) + 13
5-12i-8+12i + 13

=-13+13
=0
21. . L . i+z .
The complex number z which satisfies the condition | — | =1 lies on:
(A) Circle x2+y2=1 (B) The x-axis (C) The y-axis (D) The line x +y =1
Ans. :
b. The x-axis
Solution:
| Mz
l—Z.
= | ZF2 242
1—2Z _
i+z i+z
= (i—z)(i—z_) =1
itz —itzy Page 8
= (i—z)( _ ')_1
—1_—Z .
- (—12—Zi+%i+z%) -1
—12+zi—zi-|_-zz } ) )
= —i2—zit+zitzz= —i’+zi—zi+2zz
= —zi+zi=2zi—7zi
=>zi+zi=1zi—7zi
= 27zi = 27i
>z =7z
= z is purely real.
22. . l+a
If a = cos@ + isinB, then 1_a =
0 [} 6
(A) cot (B) cot® (C) icot (D) itany
Ans. :
C. 1cot§
—Solution:
a — cosfA 4+ icinﬁ)(gi\/nn)

1+a 1+ cos O+isin 6

= 1-a =~ 1-cos O—isin 0
1+a 1+ cos O+isin 6 1 —cos O+isin 6
= 1-a = T—cosf—isin® X T—cos O+isin @
1+a (1+isin9)2—cosze
= = 2 . 2
1-a (1—cos 6)“— (isin )
1+a 1 —isin? 6+ 2isin 6—cos® 0
= =
1-a 1+ cos? 6—2cos 6+sin? 0
1+a 1— (sin? 6+ cos? ) + 2isin 6
= =

l1-a 1+ (sin? 6+ cos? @) —2cos 6




= =
1-a 2(1—cos 0)
.. 6 [
1+a 2isin 5~ COs
= =
1-a ZSinzg
.0
1+a 16053
= = P
1-a sin 5
l1+a . g
=1 .= icoty
23. 1-iV3
The argument of — is:
1+iv3
(A)60° (B) 120° (C) 210°
Ans. :
d. 240°
Solution:
1-iy3
1+iy3
Rationalising the denominator,
1-iy3 1-iy3
1+iy3 % 1-iy3
1+3i%-2y/3i
T 1-32
—2-2v/3i 5
= T_( S0 = - ].)
_oow
2 12
Im(z)
Then,_ = tana = | Re(@)
=3
=a=60°
Since the points
lie in the third quadrant, the argument is given by:
6=180°+60"°
= 240°
24. If, (

1+a 2isin 6

equation have equal roots?

(A)

Ans. :

d.

(- —1) B) [ - 1,%) © (0,1)
Not possible
Solution:

For, equal roots, D =0

(D) 240° Page 9

_ -3
(71, - )

a+ 1)x2 + 2(a+ 1)x+a—2 = 0 then, for what parameter of ‘a’ the given

(D) Not possible

Where, D = b2 — 4ac

In the equation, (a + 1)x* + 2(a+ 1)x+a—-2=0

D=[2a+1)]-4@+1)@-2)
=4a’+4+8a—-4(@*-2a+a-2)
=4a’+4+8a—-4a%2+4a+8>0
=12a+12=0

=12a= —12

=a= —1




Page 10
So, from here it is clear that a = — 1 is not possible because the equation is
becoming linear.

25. Choose the correct answer.
sinx + icos2x and cosx — isin2x are conjugate to each other for:

(A)x = nim (B)x=(n+%)12—7 COx=0 (D) no value of x
Ans. :
d. no value of x.
Solution:

sinx + icos2x and cosx — isin2x are conjugate to each other.

= sinx + icos2x = cosx — isin2x

= sinx — icos2x = cosx — isin2x

On comparing real and imaginary parts of both the sides, we get
sinx = cosx and cos2x = sin2x

=tanx = 1 and tan2x = 1

Now, tan2x =1

2t
Lﬁ = 1, which is not satisfied by tanx = 1
1—-tan“x

Hence, no value of x is possible.

26. Convert -1 + i into polar form:
— 5 — 3 — —
(A) V2, 25 (B)v2, 5 (©) -v2 7 (D) V2, 7
Ans. :
— 3

.V2, —
b 2,4

Solution:

r=4/x24+y2=1/(-1)2+12=y1+1=y2
rcosd = — 1 and rsinf = 1 so, 6 is in 2"d quadrant since sin is positive and
cos is negative.

-t
tanf= — 1 = tanf = Znn
o—u tan 3
= tanf = tan(T) = —
3

27. Choose the correct answer.
The value of (z + 3)(z + 3) is equivalent to:

(A) |z + 3|2 (B) |z - 3] (C) 22 + 3 (D) None of these.
Ans. :

a. |z+3]?
Solution:

Let z = x + iy. Then

ZF3)NZF I =X Fiy FI)X—1y ¥ 3)
= (x +3)? ~ (iy)?
=x+ 3)2 + y2 Page 11
= |x+3+iy|?=|z+3]|?
28. A quadratic equation ax? + bx + ¢ = 0 has two distinct real roots, if

(A)a=0 (B) b2-4ac=0 (C)b%2-4ac<0 (D) b%-4ac>0

Ans. :




d.

b?-4ac>0
Solutions:

If a =0, it becomes linear equation.
If b2 - 4ac = 0, then there will be real and equal roots.
If b2 - 4ac < 0, then the roots will be unreal.

Only if b2 - 4ac > 0, we will get two real distinct roots.
Option D is correct!

29. The number of real roots of the equation (x% + 2x)2 - (x + 1)2 - 55 = 0:
(D) None of these.

(A) 2 (B) 1 (C) 4
Ans. :
a. 2
Solution:

30. The

A I, ..z
( )cosz+1sm2

(x2 +2x)2-(x+1)2-55=0

= (x%+2x+1-1)2-(x+1)?-55=0

= {x+12-1}2-x+1)%2-55=0
= {&x+12}2+1-3x+1)2-55=0
= {x+12}2-3x+1)2-54=0
Let p = (x + 1)2

=p2-3p-54=0

=p2-9p+6p-54=0
=(p+6)(p-9)=0

=>p=9o0rp=-6

Rejecting p = -6

=(x+1)2=9

=x2+2x-8=0

=(x+4)(x-2)=0
=2X=2,Xx=-4
polar form of (125)3 is:

(B) cosir + isinimr (C) cosmr — isinm

Ans. :

d.

I _nZ
COS2 1511’12
Solution:
(125)3 = (1)75
— (i)4>< 18+3

(D) cosy

I . Pag&12
- lSlI%E

= ()3

= —i(vit=1)
letz=0-—1i

Since, the point (0,-1) lies on the negative direction of imaginary axis.Therefor

—1II
e,arg(z)=7
Modulus, r = |z| = |1| =1

. Polar form = r(cos@ + isinf)

= cos(_TH) + isin(_TH)




big .. I
= COS2 ISIIl2

31. What will be the sum of b + c if the equations x2 + bx + c = 0 and x2 + 3x + 3 =0
have one common root:

(A) 2 (B) 4 (C)6 (D) 8
Ans. :
c. 6
Solution:
Comparing the coefficients of the above equation we get,
1_b_c¢
1373
This meansb = 3 andc =3
~“b+c=6
32. Choose the correct answer.
) ) 1—isin a . .
The real value of a for which the expression ——————is purely real is:
1+ 2isin a
I yig
(A) (n + 1)5 (B) 2n + 1)5
(C) nm (D) None of these, wheren € N
Ans. :
_ 1—isin a
¢ 2T 11 lisina
Solution:
(1—isin a) (1 —2isin a) _ 1 —isin a— 2isin a+ 2i%sin? a
T (1+2isin @) (1-2isin a) 1—4i2%sin? a Page 13
_ 1-3isin a-2sin? a 1 —2sin? a 3isin a
- 1+4sin? a " 1+4sin2a  1+4sina
It is given that z is a purely real.
—3isin a
- — =
1+4sin? a
= — 3sina=0
=sina=0

=a=nm ne€l
33. If zy =2 + 3iand z; = 5 + 2i, then find sum of two complex numbers:
(A) 4 + 8i (B)3-i (C)7 +5i (D) 7 - 5i

Ans. :
c. 7+5i
Solution:
In addition of two complex numbers, corresponding parts of two complex
numbers are added i.e. real partsof both are added and imaginary parts
of both are added.
So,sum=(2+5)+(3+2)i=7+5i.

34 Choose the correctanswer
1+icos 6
The real value of & for which the expression ——.—— IS a real number is:
1 —2icos 6
T I I
(A) nm+ 5 (B)nm+ (-1 (C)2nm3 (D) None of these.
Ans.:
onm+ =
C. nm+ -
2
Solution:
1 +icos 6 1 +icos 0 1 +2icos 0
Letz =

1 —2icos 6 = 1 —2icos 6 X 1 + 2icos 6




1+ 2icos 0+ icos 0+ 2i%cos? 6
1—4i%cos? 6
1 — 3icos 0—2cos? 6
1+4cos? 6
1—2cos? 0 3cos 6

1
1+4cos? 0 1+4cos? 0
If z is real number, then

3cos 6 _

1+4cos2 0 B
= 3c0s0=0

=cosf=0

7 @=@2n+1)3, neN

35. 1+i 4
If z = (:), then z* equals: Page 14

(A) 1 (B) 1 (G)o (D) none of these.

Ans. :
a. 1

Solution:
1+i
Letz = —
1-i
Rationalising the denominator:

1+i 1+i

=7 = —

I
—

=7z
=z%=i
Sincei2 = — 1, we have:
=z% =12 xi?

=>Z4=1

36. What is the number of solution(s) of the equation |Vx—2| + Vx(Vx—4) + 2 = 0

(A) 2 (B) 4
(C) No solution (D) Infinitely many solutions
Ans. :
a. 2
Solution:

We have |x—2| + VxX(yx=4)+2 =0
|VX-2] +1/(02-4yx +2 =0
| V/x-2] + |/x—2]%-2=0

lvVx-2] = =2, 1
Thus,yx—2= +1, —lorx=1, 9
37 1 42i+3i2
. .5 equals:
1-2i+3i
(A)i (B) -1 (C) -i (D) 4
Ans. :
C -i

Solution:




1+ 2i+ 3i2

letz = ——
1 —2i+ 3i2 Page 15
_ 1+2i-3
2= 1213
—242i —2+2i
= =
2= 5% oo
(—2+2i)2
>27Z7 = ——
(-2)2-(21)2
4 +4i%2-8i
=257 = —
4+4
4-4-8i
= =
z 8
—-8i
= = —
2= 73
=>7z= —i

38 Thevalue of (1 + D%+ (1 — % is:

(A) 8 (B) 4 (C) -8 (D) -4
Ans. :
c. -8
Solution:

Using a* + b* = (a2 + b?)2 — 2a2p?

Q+i*+@1-i?

= (@ +9%+@-1?)? -2 +D%1 -2
=(14+i2+2i+1+i%2-2)2 - 201 +i% + 2D)(1 +i% —2i)
=(1-1+42i+1-1-20)2-2(1—-1+2i)(1—1-2i
=(0) - 22i)(=2i) (i’ = - 1)

= 8i2

= -8

39. Choose the correct answer.

- . 3-4ix . e 2. 2
A real value of x satisfies the equation (3 +4ix) ='a—-if(a,BER) If a” + B~ =
(A) 1 (B) -1 (C)2 (D) -2
Ans. :
a. 1
Solution:

3 —4ix
Given that, (3+4ix) =a—ip

3—-4ix 3-4ix .
8(3+4ix x 3—4ix) =a-ip
9 —12ix — 12ix + 16i%x2 y
= 2.2 = a—ip
9 —16i“x
9 — 24ix — 16x2 8
>—— =qa-1
9+16x%2
9 — 16x2 24x . . .
= - i=a+ip..... (i)

PN W)
I+ 10X I 10X

9-16x2 = 24x

—

9+16x2 = 9+16x2
Multiplying eq. (i) and (ii) we get

9 —16x2 24x
( 2 )2 ( 2 )2 = a’ + p?
9+ 16x 9+ 16x
(9—-16%2)2 + (24x)2
= = a? + p> Page 16
(9+16x2)2
81 + 256x* — 288x2% + 576%2
= 2,2 = a’+p?
(9 + 16x2)
81 +256x* +288x2

(9 + 16x2)2




(9 +16x2) 2 2
=5 —=qa“+
(9 + 16x2)2 B

So, a2+ B2=1
Va2 4 x+v3=0

—-1+iy11 1+iy11 1+4/11
(A) 6v3 (B) 6v/3 6/3

40.
Solve

Ans. :
-1+iV1l
6vV3
Solution:
\/@ +x+/3=0
= 3x2+3x+3=0
=D=(y3)2-433=3-36= -33
Since D = 0, imaginary roots are there.

41. 1+7i
If ——, then:

(2-1)%
(A) |z]| =2

I

(B) |z]| = (C) amp(z) = 7

N~

Ans. :

3
d. amp(z) = e

Solution:

1+7i

(2-i)2

1478 s
4-1-4i '’
1+7i

3-4i

1+7i 3+4i

2Z=3"45 % 3%
3 +4i+21i+28i2
> 7 =
9 - 16i2
3-28+25i
=527 = —-
9+16
—25+25i
=527 =——
z 25
=2>z=—-1+i
t Im(z)
= —3
ana Re(2)
=1
yi
= = —
a=y

Since, z lies in the second quadrant.
Therefore, amp(z) = 1 — a

(D) amp(z) = %H

Page 17

42. 1f g B are the roots of the equation x2 - p(x+ 1) - ¢ =0, then (a + 1)(B+ 1) =

(A) c (B)c-1 C)1-c
Ans. :
C. 1-c
Solution:

Given equation:

x2-p(x+1)-c=0

(D) None of these.




orxz—px—p—c=0
Also a and B are the roots of the equation.
Sum of theroots = a+B=p
Product of the roots = aBf = — (c + p)
Then, (a+ 1)(f+1)=af+a+ 5+ 1
= —(c+p)+p+1
=1-c
= —-—c—-p+p+1
43. 1

If (x +iy)3 = a + ib, then = +

o |
o<

(A)O (B) 1 (C) 1 (D) none of these

Ans. :
d. none of these.
Solution:

(x+iy)% =a+ib

Cubing on both the sides, we get:

x+iy = (a + ib)3

= x + iy = a3 + (ib)3 + 3a2bi + 3a(bi)?

= x + iy = a3 + 13b3 + 3a2bi + 3i%ab?

=x+iy = a3 —ib3 + 3a%bi— 3ab2 (i2= —-1,i3= =i
= x +iy = a3 — 3ab?% + i( — b3 + 3a2b)
~x=a3-3ab%andy = 3a’b - b3

a2 — 3b2 and % = 3a2 — b2

o
=

Page 18
= a2 —3b?%+ 3a2 - b2

= 4a? — 4b?

+ o+
o< TI<

U U
DI IX oK

44,

If aB are the roots of the equation x2 + px + g = 0 then —= + - are the roots

I =

QI

of the equation:
(A)x2-px+q=0 (B)x2+px+q=0 (C)gx2+px+1=0 (D)gx2-px+1=0
Ans. :
c. g-px+1=0

Solution:

Given equation: x2 + px + q =0

Also, a and B are the roots of the given equation.

Then, sum of theroots =a+ = —p

Product of the roots = a8 = q

1 1
Now, for roots — w "B we have:
T 1 a+p -p )
Sumoftheroots=——- -2 = — — =—(T)=:

1 1

Product of the roots = B q
. . . 1 1.

Hence, the equation involving the roots — ~ —gisas follows:

B
x2+(a+ﬁ)x+aﬁ=0

1 ber of roots of th tion - ) X2 2
e number of roots of the equation =~ =3~ = (T is:




(A)O (B) 1 (C)2 (D) 3

Ans. :
b. 1

Solution:
(x+2)(x—5) X—2

(x+3)(x+6) ~ x+4

= (x2-3x-10) (x+4) = (x? +3x - 18) (x - 2)

= X3 +4x2-3x% - 12x - 10x - 40 = X3 - 2x% + 3x% - 6x - 18x + 36
= x2-22x-40 = x2 - 24x + 36

=2x=76

= x =38

Hence, the equation has only 1 root.

46. If a, B are the roots of the equation x2 + px + 1 = 0; y, 6 the roots of the

equation x2+ ax + 1=0, then (a — y)(a+ 5)(,3— 5)(ﬁ + 6) — Page 19
(A) g2 - p? (B) p2 - g2 (C) p2 + ¢ (D) None of these.
Ans. :
a. q?-p?
Solution:

Given: a and B are the roots of the equation x2 + px + 1 = 0.

Also, y and 6y and & are the roots of the equation x2 + gx + 1 =0
Then, the sum and the product of the roots of the given equation are as

follows:

a+p= —?= -p
aﬁ=%=1
p+6= —%= -P
V5=%=

Moreover, (y — 6)2 = y2 + 6%+ 2p6

— P+ =q?-2

S(a=pla=8)(B- B+ 06) =(a=y)(B-yia+ B+ )
= (aB— ay— By + y*)(aB + ay + B6 + 62)

= [aB - yla+ B) + y?llaB + 6(a+ B) + 62])
=(1-p-p +yHA+6(—-p+6Y)
=(1+yp+ y2)(1 - p + 62)
=(1+pp+ A -6p+6)

=1-p6+ 6 +py—p?y6+pys* + y? — pby? + y262
=1-pb+py+ 6% —p?p6+ pyb® + y? = pby? + y?6°
=1-—-p6=p) —p?pl+ppbl—p) + (P2 + ) + 1

=1-p2+b6—pPpE-—PN+@P2+65)+1

= —P22+(6- pp(1 - 1) + ¢*

= q2 - p2
7. L 2i . L :
The least positive integer n such that (T47) isa positive integer, is:
(A) 16 (B) 8 (C) 4 (D) 2
Ans. :
b. 8

Solution:




2i(1-1) Page 20

Now, z = (1 + )™

Forn =2,

z2 = (1+1)?
=1+i%+2i
=1-1+2i
=2i...(1)

Since this is not a positive integer,
Forn =4,

zt = (1 +1i)?

= [(1+1)2]?

= (2i)2 [Using (1)]

= (41)?

= —-4...(2)

This is a negative integer.
Forn = 8,

z8=(1+1)8

= [(1+1)*]?

= (- 4)* [Using (2)]
=16

This is a positive integer.

o
Thus, z = (1—:1 )n is positive for n = 8.

N
Therefore, 8 is the least positive integer such that (1—_;1)11
is a positive integer.

48 Solve 2x2 +V2x+2 =0

-1%iy7 1+iy7 1++/7 -1%47
(A) 22 (B) 22 (®) 22 (D) 22
Ans.
-1£iV7
2V2

=D=(y2)2-422=2-16= - 14
Since D = 0, imaginary roots are there.

-y2xyD  —y2xiyD = —1%iy7

=X = = = —
2.2 2.2 2v/2
49, e value of 1592+1590+1588+1586+1584 i page 2
1582+1580+1578+1576+1574

(A) -1 (B) -2 (C)-3 (D) -4




Ans. :
b. -2
Solution:
1592+1590+1588+1586+1584

1982 4 580 4 1578 4 {576 4 {574
§4%x148 4 §4x147+2 4 4% 147 4 14%x146+2 4 4% 146

— Y . 2 _

T j4x145+2 (4% 145 | j4x144+2 | (4% 144 44X 143+2 -1[vi*=1andi*= —1]

1 +i%4+14i%41

T 24141241 +i2

1
=_—1_1
= -2
50. (12 +i%+i7+i8+19)
The value of - is:
(1+1)

1 . 1. . (1 1
(A)2(1+1) (5)2(1 i) (D) 2
Ans. :

L+

a. 2( i)

Solution:

(5+i6+17+i8+19)

(1+1)
i—1—i+1+i

- - -7 55 6 — _ 7 — _ 5 38 — 29 _

= 141 [ As,i° =1,i° = 1,i’ = i,i®=1,i° =1i]

i

i+l

_ i i1

=i+ X io

_ii-1)

T2

_i%-i

- -2

1 .
=E(1+1)
> Iz = cosT +isinZ, th
z—cos4+1s1n6, en
I T
(A) |z| =1,arg(z) = 7 (B) |z| =1,arg(z) = 5
V3 5 V3 1
Q) |z| = 5, arg(2) = 5 (D) |z| = =, arg(z) =tan_1ﬁ
Ans. :
d. |z = 2, arg2) = tan 71
. Z = ——,arg(z) = tan ~—
2 /49 V2
Solution: Page 22
— ., .. I
z = cosy +ising
1,
=Z=ﬁ+§1
= |7| = /I{L‘z-l-l
T V\\/Zl Z

1 1
:|Z|=\/E+Z

3
=>|2|=\/Z

V3

2
Im(z)
Re(z)

=|Z|=

= tana =




1
- -1(
= a = tan (\/E)
Since, the point z lies in the first quadrant.
Theref _v —tan~l=
erefore, |z| = 5. arg(z) = tan 7z
52. The number of real solutions of |2x - x2-3|=1 is:
(A) 0 (B) 2 (C)3
Ans. :
b. 2
Solution:

i.  Given equation: |2x - x2 - 3| = 1
2x-x2-3=1
=>2x-Xx2-4=0
=x2-2x+4=0
=(x-2)2=0
=Xx=2,2
i, -2x+x2+3=1
=>x2-2x+2=0

=>x2-2x+1+1=0
=>(x-1+i)(x-1-i)=0
=2x=1-i1+i

Hence, the real solutions are 2, 2.

3.
If a and B are imaginary cube roots of unity, then the value
is:
(A) 1 (B) -1 (€)0

Ans. :
c. O

* Given section consists of questions of 2 marks each.

(D) 4

1 Page 23

4 28
of a” + +aB

(D) None of these

[54]

54. 3
1
Express the complex number [—2 = 51') in the form of a + ib.
1,13 1.)3
Ans. : —2—51) = —(2+§1)
1.3 1 1,12
= - |23+ (51) +3 % (2)% x 3i+3 x 2 x (51')
- - . 3 1
_ L3 a0 22]|_ ENNPEE |
_—.8+271 +4i+ 317 | = - [8———it+4di-3 22 _1
2 1 ).
= 8—5 + 4—§ i
_ 22 107 .|  -22 107,
= T |3t T3 T

55. Find the multiplicative inverse of the complex numbers = V5

+ 3i




Ans.: ML of = /5 + 3i

1 1 V5-3i
= UB+3i  y5+3i \ y5-3i
V5 —3i
C(VB3)2- (312
V5-3i 5-3i 1 _
=5 o2 = 5+9 —14(V5-3D

56. Express the following in the form of a + ib.
(3+V5i) (3—V5i)
(V3+V2i) — (V3—V2i)
(3++/51) (3—+/51)
(vV3++/21) = (y/3—+/20)
9 —3y/5i+ 3y/5i—/5iy/5i
V3+V2i—+/3++/2i
9+5 14 7 V2i
== ——— = — X — Page24
2V2i  2v2i 2i 0 2
V20 72 V2

Ans. : We have,

=z = —g =0-i5=a+ib[sayl
—-7y2
where,a=0and b = >
57. 1+1i 1-—i

Find the modulus of 1= 1475

1+1 1-i

1-1 1+1

(1+i)2%2-(1-1)?2
(1-1) (1+1)

Ans. :

14+ P2+2i—1-72+2i
1— 42

4i

> | =12 =v4=2

58. X

Find the number of non-zero integral solutions of the equation |1 — i% = 2%

Ans. : Here |1 — i|* = 2%

= [V(1)2+(_1)2 X=2X=(\/§)X=2X

sk x X X —-X
=22 =2 :E=X:5_X=O:T=O
=x=0

Thus the given equation has no non-zero integral solution.
59. If (a +ib) (c + id) (e+ if) (g + ih) = A + iB then show that
(a2 + b2)(c? + d?)(e? + f2)(g? + h?) = A2 + B2

Ans. : Here (a + ib) (c + id) (e+ if) (g + ih) = A+ iB

Taking modulus on both sides
| (a+ib) (c+id) (e+if) (g +ih) | = |A+iB]|
= |la+ib| [c+id | | e+if | [g+ih| = | A+iB]|

- (v B ) (Vs @)y ) (¢ 1) = e B
Squaring both sides
(aZ + bZ)(CZ + dZ)(eZ + fz)(gz + hZ) =A2+ B2

If 1= = 1 then find the least positive integral value of m.




61.

62.

1—i
1+ 14 |\m . o . .
Now, | 75 X 155 = 1 [multiply divide numerator and denominator by 1+i]
(1+1)2

1-1+2i | 1
= =
2
2i |\m
= E) =1
=|m=1

We can also write, i™ = {4

On equating the powers,

Thus, m = 4k, Where k is some integer.

~. 1 is the least positive integer.

Least positive integral value of mis4 x 1 =4

Express (5 - 3i)3 in the form a + ib.

Ans. : We have, (5-3i)3=53 — 3 x 52 x (31) + 3 x 5(31)2 = (31)3
3b2a - b3]
=125 - 225i - 135 + 27i = -10 - 198i

Represent the complex number z = 1 + V3 in the polar form.

Ans.:We have, z = 1 + iy/3
Let 1 + j\/g =r (cos@+isind) ..(i)
On equating real and imaginary parts both sides, we get
rcos@=1andrsind= \/5 ..(ii)
On squaring and adding Egs. (i) and (ii), we get
r2 (cos20 + sin%6) =1 + 3

= rl=4

= r=2

1 ) V3

» cosf=7 andsinf = —-
Since, both cos@ and sin@ are positive.
So, B lies in first quadrant.

Page 25

[(a-b)3= a3 - 3a2b+

. U=§

63

T
17

On putting r =2 and 6= 3 in Eq. (i), we get

I Y 4
polar form of z =2 (cos§ + ising )

" Convert the complex number into polar form.

+V3i




64.

65.

66.

. 6 . .
Ans. : Given complex number = convert the complex number in x +iy form

1+4/3i
—16 1-4/3i
T 1yvE -3
-16(1—v3i)  —16(1—+/31)
- 1- (y/31)? - 1+3

—4(1 —/30) = — 4 +4/3i
Let -4 = r cos 6,4+/3 = rsin 0
By squaring and adding, we get
16 + 48 = r2 (cos?0 + sin?6)
which gives r? = 64, i.e., r =8
Hence cosf = — % sinf = ?
2m

)

0=m—

2 2
Thus, the required polar form is r(cos@ + i sin6) = 8 (cos?H + jsingn)

Solve VB5x% + x+ V5 = 0
Ans. : Here, a= \/E =cand b =1
the discriminant of the equation is
12-4x/5xy/5=1-20= —19
Therefore, the solutions are
-1+y/-19  —1£y19;

2v5 25

(3-21)(2+3i)
(1+21)(2—1)
(3-21) (2+3i)

(1+21)(2-1)
6+9i—4i+6 12 +5] 4-3i

= DCitditz T a+3i X 1-3i

_ 48-36i+20i+15  63-16i 63 16

= 16+9 =725 T 25 25!
Theref , f(3-20 (2430, 63 16
erefore, conjugate of —75-5—7-is 5z + 55

Find the conjugate of

Ans. : We have

i [If z = x + iy then then conjugate
is x - iy]

Evaluate the following:

i528

Ans. : We know that
i=4-1
= -1

i2
3= —i

4
I =1

In order to find i Where n > 4, we divide n by 4 to get quotient p and remainder q,
Sothatn=4p+q, 0=g<4

Then i® = {4P+4

= i4P x ig

= (i*)P x i4

=iP x i4

4. 1P~1]

Hence i® = i9, where0 =g < 4




. §528 — §4x132

= (i%)132

= 1132

=1

. (1528) =1

67. Find the square root of the following complex numbers:

4i
Ans.: letz = 4i
Then |z| = |4i]|

= [4i] (' |z9Z2] = |z1] X |23])
=4 (v ]il =1)

\/E= + { #+i\/$}("'y>0)

* {2 +iy2}
+/2(1 + i)

68. Evaluate the following:

;30 , ;40 , ;60

+i77 +1

Ans. : We know that

i=4-1

i2= -1

3= —i

it=1

In order to find i" Where n > 4, we divide n by 4 to get quotient p and remainder q,
Sothatn=4p+q, 0=qg<4
Then i? = i4P+d

= i%P x {9

(i*)P x i4
iP x 4
i4[ . 1P~ 1]

Hence i®* = i9, where0 =g < 4

. §30 4§40 4 60 — j4x7 5 §2 4 j4x10 4 {4x15

=1xi2+1+1
= -1+1+1
=1

130 4§40 + 1601

69. Evaluate the following:

49 , ;68 ;89 , ;110

+i "+

Ans. : We know that

i=y-1

i2= -1

i3= —i

it=1

In order to find i" Where n > 4, we divide n by 4 to get quotient p and remainder q,
Sothatn=4p+q, 0=g<4

Then i® = {4P*4

= i4P x iqd




70.

71.

(i*)P x i4

iP x i

4. 1P~1]

Hence i® = i9, where0 =g <4

=1xi+1+1xi+1xi?
i+1+i-1

= 2i

<149 4168 4 189 4 §110 = 3}

Express the following complex numbers in the standard form a + ib:
1 2 3-4i
=4~ 1+105+71)

A . ( 1 2 )(3—41) _ (1+i-2(1-4i)) 3-4i
ns.: 1—4i  1+i 5+i ) 7 (1-4i)(1+i) X 5+i
_ (1+i—2+8i) 3-4i
TO1(141) —4i(1+1) X 5+i

(—=1+09i) 3—-4i

(1+i—-4i+4) x 5+i
—1(3—-4i) +9i(3—4i)
(5=31) (5+1)

—3+4i+27i+36
5(5+1) —3i(5+1)
33+31i
25+5i—15i+3
33+31i
28 -10i
(33 +31i) (28+10i)
28 -10i . 28 +10i
33x28+33x10i+31ix28+31ix10i

2824102
924 + 330i + 868i— 310
784+ 100
614 +1198i

884
614 1198,

88a T gga !
307 599
242 T aaz!
! 2 3—41) 307 599,
"(1—41_1+1)(5+1 1

=12 1t 12

If Z4, 2y, z3 are complex numbers such

1 1 1

|21|=|Z2|=|23|=|_+_+_ =1, then find the value

2y 27y 73!
|Zl+22+23|.

Z12y, Z3Zy Z3Z3

Ans. : |Z1+Z2+Z3| =

21 Zy Z3

2 2 2
[z1] [Z5] [z3]
| =+ + |

that

of

T I PA 3 ¥

72.

=——— .. [V lzy]l = |25] = 25| =1]

=1

Express the following complex numbers in the standard form a + ib:




(1-1)3

1-i3

An (1-1)3  13-—3x1xi(1+i) | = (@—b)3=a3—Db3—3ab(a+Dh)
ST T 1-(-1) andid = —i

1-(-i)-3i(1-1)
1+i
1+i-3i-3
1+i
—-2-2i
1+i
—2(1+1i)
1+i
= -2
-2+ 0i
(1-1)3
1-i3

= —240i

73 Find the number of solutions of 22 + |z 2 - 0.
Ans.:letz =x + iy
72 = (x + iy)2 = x% — y2 + 2xyi
|z|2 =77 = (x + iy)(x — iy) = x2 + y?
22+ |z|%2=0
Xz—yz+2xyi+x2+y2 =0
2x% + 2xyi = 0
=2x2=0and2xy =0
=x=0andy €R
z=0+iywherey € R
74. Show the following quadratic equation by factorization method:
27x%-10x+1=0

Ans.:27x%-10x+1=0
We will apply discriminant rule,

-b++/D
X = o . (A)
Where D = b2 - 4ac
= (-10)2 - 4.27.1
=100 - 108
=-4
From (A)
-(-10) =/ -8
X=_5—4
10 £2y/2i
51\/51‘11
27
_ 5 V25 V2
SX =5+ 55, 55

27 v 27027 ~ 27!

75. Show the following quadratic equation:
x2-(2+i)x-(1-7)=0
Ans.:x?-(2+i)x-(1-7)=0
>x2-(2+)x-(1-7i)=0
S>x2-(3-i)x+(1-2)x-(1-7i)=0




=>x(x-3-i)+(1-2))(x-(3-i))=0
=>[x+(1-2)][x-(3-1)]=0
=X=-1+2i,3-i

76. Show the following quadratic equation:
x2 — (3VZ + 20)x + 6v2i =0
Ans.:x% — (3y/2 + 20)x + 6421 =0
= x2 — 3y/2x — 2ix + /2i = 0
= x(x — 3y/2) — 2i(x — 3y/2) = 0
= (x — 2i)(x - 3y/2) = 0
= x = 2i or 3y/2

77. Show the following quadratic equation:

R+)x2-5G-i)x+2(1-0)=0

Ans.:(2+i)x2-(5-i)x+2(1-i)=0
=>(2+i)x2-2x-(3-i)x+2(1-i)=0
=>x[2+ix-2]-(1-i)[(2+i)x-2]=0
=>[x-(1-D][(2+i)x-2]=0

Either [x-(1-i)]=0or[(2+i)x-2]=0

, 2
=>x=1—1orx—m
Lo 2x2—i
= = —_— e —
X 10T X = 0¥ 2-1)
4-2i 4 2,
X=7%2+1 =5 5!
Thus
. 4 2.
x—1—1,5—51

78. Show the following quadratic equation by factorization method:
x% = (2V3 + 3i)x + 6V31i =0
Ans.:x? — (2¢/3+31)x+6y/31=0
= x? — 2¢/3x — 3ix + 64/3i = 0
= x(x — 2y/3) — 3i(x — 2/3) = 0
= (x—3i)(x—2y3) =0

=x = 3,2y/3
79. 1+i3 1-ig3 ) ;
If(l—i) ({37 =Xt then find (x, y).
e (l+iyg 1-iy3
Ans. : x+iy = (1—1) _(1+1)
_((1+i)2) ((1—1)2)3
1-i2 1-1i%
_ (1+21+12)3 (1—21+12 )3
_ (23 (T2
2/ T2 J
—i3_ (-3
=2i3=0-2i

x=0andy= —2
80. Find the value of the following :
a+5%+a-n8




Ans. :
148+ (1—58= [(1 +1)2]4+ [(1 —1)2]4
- [1 +21'+1'2]4+ [1 —21‘+1‘2]4
=[1+2i—11*+[1-2i—11%
[21% +[ - 2% = 16i* + 164

16x1+16x1 +it=
=16+ 16 = 32

* Given section consists of questions of 3 marks each.

81.

82.

3
18 125
Evaluate i~ " + —
[ (i) ]
3 1 3
= (_1)9+T = |-1 +
I (1,2)121
[ 1 3 1 13
= |-1 +(_1—)12.j = -1+ 133
- 113
Ans =[_1+7] — [_1_1']3
= -1+ = - [1+1’3+3x1><1'(1+1)]
= —[1-i+3il+D)] = — [1—j+31+31'2]
= —[1-i+3i—-3] = —[-2+2]]
=2 — 2j
2 3-4i

Reduce ( to the standard form.

1-4i 1+i(5+7)

1 2 3-4i
Ans. : We have, (1_41—1—+1)( 511 )
C[1+i—2a-4 |(3-4i
Tl (1-4D)(1+1) 5+
| 1+i-2+8i 3-4i
1+i—4i—442 S+i

~1+9i \[3-4i
- 22
- 1—31‘+4)(5+i)[- ic=-1]

1¢01’\/') /11'\
T =4

[48]

-

5-3i 5+1

—3+4+4i+27i— 3652

25 +5i—15i— 312
_ —3+3Li+36 _ 33+31i
25-10i+3  28-10i
_ (33+31i) _ (28+101)
= (28-101) % (28+101)
[multiplying numerator and denominator by 28 + 10i]

_ 924 +868i+330i+ 3104
- 784 — 10042




924 +1198i-310

784 + 100
_ 614+1198i _ 307 599
=" 8ea a2 T s
83. ) Va—ib 2 2 82+b2
Ifx—iy= .dprovethat(x +y2) = 5
c—1 c“+d
—ib
Ans.: Here x— iy = \/‘Z—j’d
Squaring both sides, we get
. 2 a—ib
(x—iy)* = c—id
N a-— . . a—1ib
= |x=)7| = | | = Ix = Dllx - = o5

\/.32+b2

- (\/X2+y2)(\/X2+y2) _ (2432 = a2 + b2
Ve +d? c+d?

Squaring both sides

2 2
a“+b
(x% +y%)?% =

2+ d?
84. ) 1+7i
Convert in the polar form: —
(2—1)
1+7i 1+7i 1+7i 3+4i
Ans. : — = S = - X -
(2-1) 4+i2-4j 3-4i 3+4i
_ 3+4i+21i+28/
- 9-164
_ —25+25i 1+
=T x T Tt
let z= — 1+ i= r(cosf + isinb)
=rcosf@= —1and rsinf=1 ... (i)

Squaring both sides of (i) and adding
r’(cos?0+sin) =1+1=r=2=r=42

.y/2c0s0 = — 1 and /2sinf = 1

-1 , 1
= cosf = ﬁ and sinf = 7
Since sin@ is positive and cos@ is negative.
. B lies in second quadrant,

big 3
L 0= (U—Z)=Z

. = 3o .. 3no
Hence polar form of z is /2 (COSZ + Iisin— )

4
85. 2
o (x+0)? 5 o (X%+1)
Ifa+ib = —————, provethat a® + b = ——— .
2x"+1 (2x“+1)"
-\ 2 2 2 . 2 _
Ans. : Here a + ib = (x+1) =X+1 +21X= x*—1 +i 2x
2x%+1 2x2+1 2x2+1 2x2+1
Comparing both sides, we have
2-1 2
== amd b = X
2x%+1 2x%2+1

2_ 2 2
. 2 9 X 1 2x
nat+ bt = + | —
(2x2+1) (2X2+1)
(2-1)° (2x)2
+

x2+1)2 (2x2+1)2




(x2-1)%+ (2x)2 x*+1-2x2+4x2

(2x2+1)° (2x2+1)>
Arie22 B+’
2+ (2x2+1)2

86. u v

If (x + iy)® = u + iv, then show that o + } = 4(X2 - yz)
Ans.: (x +iy)3 =u +iv

= x3 + 1'3y3 + 3X2y1'+ 3}(}/21'2 =u+iv

= (x3 - 3xy%) + Bx%y — y)i=u+iv

Comparing both sides

u=x(x2-3y2) and v = y(3x2 - y?)

v x(x%-3y2%) y(3x2—y%)

y X + y

= x2-3y2 + 3x2 - y2 = 4x2 - 4y? = 4(x? - y?)

87. —a
If a and B are different complex numbers with |8] = 1 then find ﬁ—

1-ap

u
NowX+

- 2 - _ i
Ans.:Now |£=2 b ba I |Z|2=Zz]
1-aB 1-aB 1-aB

_ B—«a B—a
1-apB 1-apB

BB— Ba— af+ aa _

|BI>~ap-ap+|a|?
l-ap-af+aapp  1-ap-ap+|al?|B|>

1-aB—aBf+ |a|?

— — ]_
1-aB-aB+|al?
B-—a |
1-aB | ~ 1
88. 5+V2i ,
Express — in the form of a + ib.
1-V2i
5+v2i  5+v2i 1++/2i
Ans.: Letz= =

1-v2i 1-v2i % 14/2i
[multiplying numerator and denominator by 1 + \/51']
5+ 5y/2i++/2i—2
1- (y21)?
3+ 6y/2i

1+2

24 N2 WA
ST +2v21)

3_
=1+2y2i

89. " ) a+ib
+ =
Xy a—ib’

prove that x2 + y2 = 1

(a+ib)
(a—1ib)

Ans. : We have x + iy =
(a+ib)
(a-ib) |

= |x+iy| = |




90.

Squaring Both the sides,

o> x+ iy|2 =L EEB
R ANNTPEIE
2 2
o2 a2 T
=> X¢ + = =
y a%+ b2
. -1 ,
Write the complex number z = — % I in the polar form.
cos 7 +isin 3
3 3

Ans. : We have, z = -1 -
cos §+1'sin§

Let,-1 +i=r (cos@+isinb)

= rcos@=-1..(i)

and r sin@=1 ..(ii)

On squaring and adding Egs. (i) and (ii), we get
r2 (cos20 + sin%6) = 1 + 1
= r2=
wr= \/5 [taking positive square root]
On putting the value of r in Egs. (i) and (ii), we get

-1 1
cosf = 7 and sin@= 72

Since, sin@is positive and cosf is negative.
So, O lies in II quadrant.

I 3o

= 3 3
= i-1=4/2 (cosf+1’sin—n)

4
- 3 3
V2 (cos ZH+1'sinZH )
_ i—-1
cos 3 1S1n 3 cos 3 1s1n 3
5 37\ isin 38 T _in ®
V2 | cos 7 Hisin cos — —isin 7
= X [multiplying numerator and denominator
B in 2 I_in 2
Ccos 3 + I1sin 3 CcoSs 3 — Isin 3

by (cos— — ising )]

o sw om o dm o on Yo sn o om o 3m o
\/ [e{0 ) 4 'COS3+SID 4 ~51n3 +1|Sin 4 'COSs—COS 4 'Sll’l3 ]

20 cin2E
(cos 3 tsin 3)

[3

{31‘1

\1-15111 ——E\.I
) \a 3] ]

Wiy

= 3
V2 l(,ob \I—

91.

51
=2 [cos— + Isin

a+)%+a-93

s+ +(1-D3=[Q+D2]P+a -1
= (1+i2+2i)3+ (1 -3i+3i?-i3)
=(1-1+2i)3+ (1 -3i-3+i)




92.

93.

94.

= 8i3 -2 - 2i
= —2-10i
Find the values of the following expressions:

;30 , ;80 ;120

Ans.:i30+180+1120=i4X7X12+i4X20+i4XS0
=1xi24+1+1

= -1+1+1

=1

.30 4 480 4 4120 _ 4

Show the following quadratic equation by factorization method:
\/§x2 +x+V2=0

Ans.:/2x%2 +x+2=0

We will apply discriminant rule,

-b+yD
2a - (A)

Where D = b? - 4ac
=12 -4.,/2.y2

X =

22
Show the following quadratic equation:
ix2-x+12i=0

Ans. : We will apply discriminate rule on ax? + bx + ¢ = 0
—bt\/b2—4ac

x= 2a

Now,
ix2-x+12i=0
—(—=1) =/ (-1)%2-4(i)(12i)
2i

1+4/1+48

2l
1+/49
2i

1+7

2i

95.

8 -6
2i’ 2i
4 3
i’ i

= —4i, 3i

(1+1)2 , .
If -7 =X + iy, then find the value of x +y.




9

1+1)?
Ans. : Given that, % =X+ iy

1+i%2+2i .
5 — =
51 X+ 1y
1-1+42i .
- — =
21 X + 1y
2i iy
- — =
21 XTYW
20(2+i) i
= Z-DG+n Xty

4 + 2i2

4-i?

4i-2
_ . ei2

T S Xty it = 1]

—2+4i
5

_Z2 A

=3 sl=X+1y

=X+ iy

=xX+y

Comparing the real and imaginary parts, we get

-2 -4
x=?andy=?
-2 4 2
Hence,x+y=T+g=§
6. (a2+1)2 . . ,
Ifﬁ = x + iy, what is the value of x* + y<?
(a?+1)?

Ans. : Given that, “Da_; —x+ iy...(@)
Taking conjugate on both sides,

(a?+1)?
2a+i
Multiplying eq. (i) and (ii) we have
(a2+1)2(a%2+1)2

=x —iy...(ii)

) 2
(2a—i)(2a+) X TV
(a2+1)4 9 2
432 —i2 =Xty

2 4
_ (@%+1) _x24y?
432 —j2

5 (a%+1)*

Hence, the value of x2 +y >
4a“+1

* Given section consists of questions of 5 marks each.

97. Express the following complex numbers in the form r(cos8 + isin6):

1 — sina + icosa

Ans.: Let z = (1 — sina) + icosa

Since sine and cosine are periodic functions with periodic with peroid 2.

So, let us take a lying in the interval [0, 2]
Now, z = (1 — sina) + icosa

= |z| =4/(1 - sin@)? + cos?a = /2 — 2sina = y/2y/1 — sina

&

[55]

= |z| = \/2\/’(0085 - sing)z =42 |cos§ —sin;

. | Im(z) |
Let B be acute angle given by tanf8 = TRe@] -
28 _ 2@ ¢ sin &
. _ [cos a| B |cos a| B cos® 7 —sin® 7 3 cos 5 +sin >
anp = |[1-sina| =~ |l-sina| ~ ( a . g) - a . a
cos 2 Sin 2 cos 2 sin 2
1+tang I a
=stanf= |—— | = |tan(—+—)|
1 a 4 72
—tanE

Following cases arise:




Casel: when 0 = a <

a

a .a I o o
COSE >Sll’l5 and Z+ € [Z'E)
. I a

S.arg(z) = > t3

So polar form of z is

\/i(cosg - sin%[)(cos(lz7 + g) + isin(E + 5

big 3o
Case II: when s <a<-—

2 < ginZ d1—7+ge(1—7 )
cosy < siny and 7 + 7 o I
— a . a — a . a
sz =42 |cos§—sm2 | —\/2(0052 —sm2)
and,
ang = Jun5+ )| = —tan(§ ) =tan {5+ )} =tan (- )
anf = |tan(; + 3 = an|\7 + 5 ) =tanqm(; + 7 =tan\7 — 3

Since 1 — sina > 0 and cosa < 0.

Clearly, z lies in the fourth quadrant.

3
rerg) = —p= 4

So polar form of z is \/z(cosg - sing)(cos(g — SZTH) + isin(g L %))
Case III: when sm <a<?2m

2

a<,a dH+a€( 511)

cosy <siny and 7 + 5 m,
— a . a — a . a

Sz =42 |cos§—sm5| = —\/Z(COSE—SIHE)
and,
anp= [tan(§+ 5) | =n(f o §) = -tan = (50 §)} - n(§ - ¥
anf = |tan(; + 3 =tan\; +7) = anqm 213 =tan|7 — 7

=B=5-7
Clearly, Re(z) < 0 and Im(z) > 0.

3
arga) = p= = 3

_ 3 3

So polar form of z is —v/2 (cos%t - sing)(cos((—; - ZH) + isin(g - ZH))
9. _ L , +ip.

Find the least positive integral value of n for which (1=3) Is real.

Ans. : For n = 1, we have,
(1+i)1 1+i

1-i T 1-i
1+i 1+i

=155 %1+
(1+1)2

T 12412

124+i24+2x1xi

2

21
=5 (~ 1= -1)
= i, which is not real
For n = 2, we have

(%)2 =12 ( % = 1 from above)
= —1, whichis real

Hence the least positive integral value of n is 2.

99. Evaluate the following:




100.

101.

2 3 —bi
—7x+ 72, when x = 5

2x3 + 2x

3-5i
Ans.:x = 5

=2x = 3 —5i
=2x—-3= —5i

= (2x — 3)2 = (- 5i)2
=4x%2+9—-12x = —25
=4x2-12x+34 =0
=202x2-6x+17)=0
=2x2-6x+17=0...()

2 2x3 4+ 2x2 = 7x + 72

= x(2x2 — 6x + 17) + 6x2 — 17x + 2x2 — 7x + 72 (Adding
6x2 and 17x)

x X 0 + 8x% — 24x + 72 (Using(i))
=4(2x%2-6x+17) + 4

=4 x 0 + 4 (Using(i))

=4

x4+4x

34 6x2+4x+9, whenx= —1 +iv2

Ans. : We have

x= —1+iy2

=x+1+iy/2

= (x + 1)? = (iy/2)? (squaring both sides)
=x2+1+2x= -2

=x2+2x+3=0...(%1)

Now,

x*+4x3 4+ 6x24+4x+ 9
=x2(x2+2x+3)+2x3+3x2+4x+9

= x? x 0 + 2x(x% + 2x + 3) — x% — 2x + 9 (using(i))

and

subtracting

= 2x x 0 — (x%2 + 2x + 3) + 3 + 9 (using(i) and adding and subtracting 3)

= — 0+ 3 + 9 (using(i))
=12

Express the following complex numbers in the form r(cosf + isin6):

tana — i

Ans.: Letz = tana —i
tana is periodic function with period

. . 4 I 1y
So, let us take a lying in the interval [0, 5) U (5, H].

Case I: when a € [O, g)

lz| = \'/tan2a+ 1= \'/secza = |seca| = seca

, _ |Im(2)|
Let B be acute angle given by tanf = Re)| -
I
tanf = Tanal = |cota| = cota = tan(i - a)
= ﬁ = 1—27 —-a

As z represented by a point in first quadrant.

“arg(z) =B =a- IEI

So polar form of z is seca(cos(a— g) + isin(a— g))




Case II: when a € (IEI 17]

|z| = /1 +tan?a+1 = +/sec’a = |seca| = - seca
I
Let B be acute angle given by tanf = .
tanB = |tana| = — tana = tan(z — a)
7

As z represented by a point in fourth quadrant.
carg(z) =o+ B = §+a.
So polar form of z is —secor(cos(%7 + a) + isin(%7 + a)).

102. , 4 3 2

2x* +5x° + 7x“ —x + 41, whenx = — 2 —V3i

Ans.:x = —2 —+/3i

x2=(-2-3D)2%2=4+4/3i+3i%2 =1 + 4/3i

x3 = (1 +4y3i)(—-2—/3i) = —2—8y/3i—3i—12i%2 = 10 + 9y/3i
x* = (1 -4y31)2 =1+ 8y/3i+48i%? = — 47 + 8/3i

2x% + 5x3 + 7x% — x + 41

= 2(—47) + 8y/3i) + 5(10 — 9y/31) + 7(1 + 4y/3i) — (— 2 — /3i) + 41
— 94 + 16+/3i + 50 — 45y/3i + 7 + 28v/3i + 2 + /3i + 41

(=94 + 50+ 7+ 2+ 41) + (164/3i — 45¢/3i + 28/3i + /3i)
=6+0

=6

103. L , N 1
For a positive integer n, find the value of (1 — i)™ (1 — T) )

1
Ans.: (1 -1)7(1-7)"
1
(1-9™(1-7)"
(1-1)(-1) y,
{——1}
(1-1)(1-1)
{—=—1
(1-D%q,
{1}
(1-2i-1) \,
{—1
— {__21 n _ 211
-1
104. Express the following complex numbers in the form r(cos68 + isin6):
1 + itana

Ans.: letz =1 + itana
tana is periodic function with period

So, let us take a lying in the interval [O, 1—27) U (; H].

Case - 1: when a € [OI:I)

|z| =4/1 +tan?a = y/sec?a = |seca| = seca

Let B be acute angle given by tang = llllil;(zz)): .

tanf = |tana| = tana

=>f=a

As z represented by a point in first quadrant.
arg(z) =B=a

So polar form of z is seca(cosa + isina)




105.

106.

Case - 2: when a € (g n]

|z| =4/1 +tan?a = /sec?a = |seca| = — seca
. _ |Im(z)|
Let B be acute angle given by tanf8 = Re() -

tanf = |tana| = — tana = tan(zr — a)

=f=0—a

As z represented by a point in fourth quadarnt.
warg(z)= - B=a-1@

So polar form of z is —seca(cos(a — m) + isin(a — m)).
Evaluate the following:

x% — 4x3 + 4x% + 8x + 44, when x = 3 + 2i
Ans. : We have,

x=3+2i

=x—3=2i

= (x — 3)2 = (2i)?

=>x2+32-2x3xx= -4
=x2+9-6x+4=0
=x2—-6x+13=0...()

Now,

x4 —4x3 + 4x% + 8x + 44

= x2(x% — 6x + 13) + 6x2 — 13x2 — 4x3 + 4x2 + 8x + 44 (adding and subtracting

6x3 and 13x2)
= x2 x 0 + 2x3 — 9x2 + 8x2 + 44 (using (i))
2x(x2 — 6x + 13) + 12x2 — 26x — 9x2 + 8x + 44 (adding and subtracting 12x3 and
26x2)
2x x 0 + 3x2 — 18x + 44 (using (i)
=3(x%-6x+13)+5
= 3 x 0 + 5 (using (i))
=5
1=1100 _ . ¢
If(1+i) = a + ib, find (a, b).
1-i
« (——)100 — ;
Ans..(lﬂ) =a+ib
((1—1)(1—1)
(1+i)(1-1)

(1-21-1) Y100 _ ,
( (1+1) ) =a+ib

—2i
—_ 21100 _ :
=>(2 ) =a+ib
=(-1)100 =3 +ip

=1=a+ib

)100 = a + ib [Rationalizing the denominator]

Comparing, we get

107.

(a,b) = (1,0)

1+a
1-a

If a = cos@ + isin®, find the value of (

)

Ans. : Given that, a = cosf + isinf
1+a 1+ cos 6+isin 6

" 1-a ~ 1-cos6-isin 6

1+ cos O+isin 0 y 1 —cos O+isin 6

1 —cos O—isin 6 1 —cos +isin 6

1 —cos O+ isin 8+ cos 6 — cos? 6+ isin Bcos O+ isin 6—isin Ocos 6+ i%sin? O

(1-cos 60)2—i2%sin? 6




1 +isin 6— cos? O+ isin O—sin? O

1+ cos? 6—2cos O+sin? @
_ 2isin 6 _ isin 6

T 2(1-cos8) = 1-cosé

2sin Pcos
Sin 2COS 21

%)
a2 2
2sin 5

0,
—cot21
1+a

Hence, ——
1-a

.6
= 1cot§
* Case study based questions 8]

108. A complex number zis pure real if and only if z = z and is pure imaginary if and
onlyifz= — 2z
Based on the above information, answer the following questions.

(NVIf@A+Dz= 1 -0z then —izis
@)=z )z (z (d)z !

(II) Z]_Zz is
@zy B2 +Zy () —  (d) —
a 2122 Zl +22 C 22 ZlZZ

(i) If x and y are real numbers and the complex number
2+i)x—i (1-i)y+2i

- + is pure real, the relation between x and yis
4+] 4]
(a) 8x— 17y =16 (b) 8x+ 17y =16
(c)17x—8y =16 (d)17x—8y= — 16
V) If z = T75--—"50 < 6 = 7 is pure imaginary, then 6'is equal to
I 4 6 I
(a) 1 (b) 5 (c) 3 (d) I
2172
(v) If zy and z» are complex numbers such that =
“1 “1
(a) — is pure real (b) — is pureimaginary
22 22
(c) zq is pure real (d) z1 and z, are pure imaginary

Ans. : () — (b); (1) — (a); (i) — (a);(iv) — (¢); (V) — (D)

109. We have, i = V—1. So, we can write the higher powers of i as follows

()= -1

(i) P =i i=(=1)-i= —i

(i) 4= 2 = (-2 =1
vP=RA =it i=1.i=i
WMP=At2_A.2-1.12=- _1

n

In order to compute i for n > 4, write i = A9+ T for some g, r€ N and

Aq .r_ 1-4

0=r=3.Then, "= #9. = AT F=)T F=1

k,1'4k= 1’1-4k+1 =1-,1.4k+2 - _1

)

In general, for any integer and




On the basis of above information, answer the following questions.

(i) The value of 37 s equal to
(a)i (b)—i ()1 (d)-1

(ii) The value of i~ 30 s equal to
(@i )1 (-1 (d)—i

(iii) If z = 1'9 + 1'19, then zis equal to
(8)0+0i (b)1+0i (c)O0+i (d)1+2i

25 2
1
(iv) The value of 94 (7)

[
(@-4 ()4 ()i (d)1

is equal to

VIfz=1i" 39, then simplest form of zis equal to
(a)1+0i (b)O+i (c)O0+0i (d)1+1i
Ans. : (i) - (a); (ii) - (c); (iii) - (a); (iv) - (a); (v) - (b)

“The only one who can tell you 'you can't win' is you, and you don't have to




