JULY 3 WEEK CLASS TEST 2

COMPLEX NUMBER

MATHEMATICS (FOUNDATION)

Dear student following is a Moderate level [O O @ O O] test paper. Score of 15 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-8(+3,-1) & 9(+6, 0) (All questions have only one option correct).

Q.1

Q.2

Q.3

Q.4

Q.5

Let A and B be complex numbers such that Q.6 Ifz,, z,, z, are three complex numbers such
A B thatz?> +z2 + 22 -2z, -2,z - 2,2, =0,
B + A" 1. Then the origin and two points then-
A and B form a triangle which is- (A)2,, 2, z, must necessarily be equal
. (B) At least two of z,, z,, z, must be equal
(A) Equilateral 1r 2t 3
. (C) One of z,, z,, z, must be zero
(B) Obtuse angled triangle (D) None of ’1chezse 3
(C) Right angled triangle
D) N f th
(D) None of these Q.7 If|z-il=1andargz = 06 where 6 O (0,
2
2(z-1) 1n/2), then the value of cot 8 - — is-
If sin! 1412 is defined for some z, where z
d+0) (A)2i  (B)-i ©) i (D)1 +]i
z is non-real, then-
(A)Re(z) =1,-1<Im(z) <1 Q.8 Letz andz, be roots of the equation z* + pz
(B)YRe(z) =1,Im(z) =2 + q = 0. where p and q may be complex
(CO)Re(z)=1,- 0 <IM(2) < numbers. Let A and B represents z, and z, in
(D)Re(z) =-1, |Im(2)] < 1 the complex plane, given JAOB = a 2 0
and OA = OB where O is the origin. Then
The number of real roots of the equation what will be the value of p* ?
X2 —xl4+x0-  -x+1=0 (A) 49 cos a /2 (B) 4gsin a/2
is (C) 4q cos? a /2 (D) 4gsin? a /2
(A) 2 (B)6
(C) 12 (D) None of these Q.9  Match the column
z lieson .......... if
If the roots of (z - 1) = 2w?(z + 1)?° (where Column I Column II
w is a complex cube root of unity) are plot- (i) |z-3| + |z-i|] = 10 (a) circle
ted in the argand plane, they lie on- 9y -3
(A) A straight line (B) A circle (i) 5= =2 (b) hyperbola

(C) An ellipse (D) None of these

The roots z,, z,, z, of the equation x? + 3ax?
+ 2bx + c =0 (a, b, c g C) form an equilat-
eral triangle in the argand plane if and only

(i) 22+ 22=5

z-6
z-2i

(iv)

(c) straight line

=3 (d) ellipse

if-
(A)az=b
(C)a==xb

(B) a =b?
(D) lal = Ib]

(A) (i) - (d), (ii) - (c), (i) - (b), (iv) - (a)
(B) (i) - (@), (i) - (d), (iii) - (b), (iv) - (c)
(C) () - (), (ii) - (b), (iii) - (d), (iv) - (a)
(D) (i) - (d), (i) - (a), (iii) - (c), (iv) - (b)

V= 1= ROIINO. & o ee e
A B C D A B C D A B C D
1 O (@) (@) (@) 4 O (@) (@) (@) 7 O (@) (@) (@)
2 O (@) (@) O 5 O O (@) O 8 O O (@) O
3. 0O o o o 6 O O o O 2 ©O O O O
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JULY 3 WEEK CLASS TEST 2 COMPLEX NUMBER MATHEMATICS (FOUNDATION)

SOLUTIONS
Sol.1 (B) wherek=0,1,2,3,4,5,6
A A For k = 6, x = - 1 is not a root of given
B + A" 10 z2-z+1=0, where B - Z equation. Rest of the values are roots of
given equation and none of them is real.
So,z= w or w?
A 5 B , Sol.4 (B)
U §~worw:,so, =w orw If zis a root of (z - 1) = 2w? (z + 1)%,
then
A A 21
0O [gl=10 |Al=|Blarg|g| == 7 -1\
B B 3 =2w?
z+1
B z-1 = > 2 =2
o A z+1 = 2w’ =
3
0 z- 1 1/25
x z+1 =2
0 AOAB is obtuse angled isoceles triangle As 2%25 z 1, we get z lies on a circle.
Sol.2 (A) Sol.5 (A)
z,, z,, z, form an equilateral triangle if and
2(2 - 1) 2(2 - 1) lv if
sin-! o | =sin! |77 5 only i
1 +i) 1-1+2i
1 z, z3
[ (z-1) L [x+iy-1
=sm1( i =sin™ | T |, 1 z; z 0
where z = x + iy 1z, 7

o (x=1iy) (i =1+iy) - z2+z2+z2=2272,+27 +27,
= sin i =sin -1 o (z,+2z,+2,)*=3(z,z, + 2,2z, + 2,2,)
= (-3a))!=3(3b) = a*=b
[y rix-1) , :
=sin™! - 4 = sin [-(x - 1)i +v]
Sol.6 (D)

0 —(x-1)i + y must be a real number Mulltipllying the givcz—:‘n expresszion by 2, W(i can
0 x-1=0and-1<vy<1 write itas (z, - z,)*+(z;-2,)* + (2, -2,)*=0

Takingz, -z, =k, z, -z, =kw, z, -z, =
[as sin-t x is defined if -1 < x < 1] 92 =2 3”5 TR0, 2 2

kw?, (where k O C) we can find infinite

0 x=land-1<yx<l number of values of z,, z, and z, satisfying

O Re(z)=1land-1<Im(z)<1 the given relation.
Sol.3 (D) Sol.7 (C)
Multiplying the given equation by x + 1, the We have z - i = i
equation becomes x!*+1 =0
EI X13=_1 D Z=i+e|a
=cos (2k+ 1) m +isin (2k+ 1) =i+cosa +isina

cos a +i(1+ sina)

2k +1 o (2k+1
0 X = cos 13 T £isin 13 s
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COMPLEX NUMBER MATHEMATICS (FOUNDATION)

2 cosa
z 1+sina

~ cosa +i(l+sina)

cos a 2[cosa —i(1 +sina)]
" 1+sina  cos?a +(1+sina)?

cos o 2[cosa —i(1 +sina)]
" 1+sina 2(1 +sina)
i(1+sina) i
~ 1+sina
Sol.8 (C)
Clearly OB is obtained by rotating OA
through a
B(z) Sol.9
Az,)
(24
0
D oB = oA €°
O z,-0=(z,-8) ¢
) .
0 S =cosa +isina
1

o o a
= 2 — - isi —_ —_
2 cos > 1 + 2isin > cos >

2% 2% @ fcos< +isin
O z, = 2 cos 5 > >
(24 +2,)° a a . a)
— = 2 —|cos—= +isin—
O zf 4 cos > > >

a -
=4cosZE (cos a +isin a)

z
=4 cos? a (f] {from (1)}
a
O (z,+z,)*=4cos? E(zlzz)

a
0 (-p)* =4 cos? 5 (q)
(-- z, and z, are the roots of 2 + pz + q = 0,
0z +z,=-p,22,=q)

Therefore, p? = 4q cos? %

(A)
(ii) can be written as
z-3/2

z—i‘ =1

O z lies on the perpendicular bisector of
the segment joining 3/2 and i.

Now, Letz=x+ iy
g z? = X% - y? + 2ixy
Thus, z2+ z2
O 2(x2-y?) =5
5
2 _y2 = =
O X2 -y >

Thus, z lies on a hyperbola.
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