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Chapter 5: Complex Numbers and Quadratic Equations

NCERT Exemplar - Class 11 - Maths

Short Answer Questions

Question 1

1 n
For a positive integer n, find the value of (1 — )" (1 — ?)

Solution

1 n
Ans: Given, (1 —4)" (1 — —.)

7
The value of i = v/—1 and i2 = —1

Given expression,

= (1 —i)"(l = %)n

Question 2

13
Evaluate Y (i" +""!) ,where n € N.

n=1
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Solution

13
Ans: Given, Y (i" + ") wheren € N.

n=1

Thevalue of 4 = v/—1, 4% = —1,i = —jand i* =1

13 13
("4, ne N=> i"(1+1)
n=1 h=1

= (L4d) [i +2 4+ 4+ +85 4+ + 37 + 48 + 30 4+ 410 4 411 4412 4 §19]

12
= (1+1) [s"] ( " 44" "2 4" = 0, wheren € Nie., Y i" = o)
n=1

2 =-1
=1—1
Question 3

i [ Ty + iy, then find (, )
T 1) =& tw en find (z,y).

Solution

e G 1+4\° 1-i\° ,
ns: n1 . - . -
s: Give T 173 Tty

If two complex numbers z; = x1 + 1y1 and z2 = x2 + 1y2 are equal

ie., 21 = 29 = x1 +1Yy; = 9 + 1Yy then x; = x5 and y; = Yo

e o (LT A T A .
venthat, | 37— ) — ( 155 =z+9y..... (7)

{144\ 14+ 4+3i(1+4) 11—+ 30+ 342
C\1—-4)  1-4—-3i(1—4) 1+4+i— 30+ 32
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0 2%-2 i—-1  1—3
O —21—2  —i—1 1+

(=9 (1-9) 142-2 1-1-2
(1+i) (1—4)  1+1 2
1+4\° 3
:>(1—i> —fe.. (22)
Similarl i W S = i.....(iii)
Vo \155) =5 5 b

Using Egs. (ii) and (iii) in Eq. (i), we get
—1—1=x+1y
= -2t =1+ 1y
On comparing real and imaginary part of complex number, we get

x=0andy = —2

So,
(a:,y) - (Oa _2)
Question 4

(1+4)° .
If IR = z + 1y, then find the value of  + y.
Solution

(L) |

Ans: Given, S = T+ 1y,

If two complex numbers z; = 1 + 1y; and zo = x5 + 1y9 are equal
ie., 21 = 29 = x1 +1Yy; = 9 + 1Yy thenx; = x5 and y; = Yo
Given that,

(14 1)°

2= W
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(14 %+ 2i) _
= 5 =T+
21 B )
$2_i—az+zy
2i(2 + 1) n
; ~ =T +1
(2—14)(2+1) Y
43 + 242 L
—— =+
17 4
4@'—2_ )
= i1 =ty
:_2+4i— +1
3 3 =x+1y
: . 4
On comparing both sides, we get x = — gand Y= 5
N —2+4 2
€T = — —_ = —
YT TE T
Question 5

14 100
If ( ) = a + ib, then find (a, ).

1414
Solution
| 1 _ 4\ 100 '
Ans: Given, T3 = a + ib,

Thevalueof i = v/—1,42 = —1,i = —jandi* =1
If two complex numbers z; = x1 + 1y; and zo = x5 + 1y, are equal

e, 21 =29 = x1 +1Y; = T2 + 1y thenx; = x5 and y; = Y.

1 — 4 100
Given that, <1—+z) =a+1b

[ o
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2 100
:><1+Z 2> =a-+1b

1—42
100
= (%) =a+ib[.i*=—1]
(14) —a-+1b
=1=a+1b

Then,a =1landb =0 i*=1]

- (a,b) = (1,0)

Question 6

. . 14+a
If a = cosf + isinf, find the value of T

— a b
Solution
Ans: Given, a = cos @ + i sin 6,

Thevalue of i = v/—1,4% = —1,3 = —jand i* =1

. . 2 9 . 2 9
To solve the above problem use the trigonometric formula, cos @ = 2cos 3 1=1-— 2sin B and
0 0

sinf = 2sm§ -cosE

Given that,a = cos @ + 7sin @

l+4a 1+ cosf+isinf
"1—a 1—cosf—isinf

20 o 0

1 + 2cos 5—1+2zsm 'COSE
=

0 0

1—-1 —i—2sm25 — 278in — cos§

2 o 0—1—'
cos 5 | cos isin

0

N 2
2sing(sing — 1CO0S ﬁ
2 2 2
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5 0 0 s 0
cos — | cos — + 2sin —
2 2 2 1 0
= — = ——cot —
9 s 6 6 .. 0 ? 2
zsmi cos§+zsm§
N +42 t@ . t@ —1 72
——cot — =1cot — |’ — = —
7 2 2 7 7
Question 7

If (1+14)z=(1—1)Z,then show that z = —iz.
Solution

Ans: Given, (1 +1)z=(1—1) z,

Thevalue of i = 4/—1,i%2 = —1,i3 = —dandi* =1

We have,

SN
z  (1+14)
z (].—’L) (1—2
= — =
Z (1+4) (1—1i)
z 1+i2—2z’._2
N z 1—1-—22
z 2
z .
= — = —1
z
z2=1z

Hence proved.
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Question 8
If z = x + iy, then show that zZ + 2(z + Z) + b = 0, where b € R, represents a circle.

Solution

Ans: Given, z = = + 1y

If z = x 4 1y it's conjugate is z = = — 1y.

If z = = + iy, then show that 2z + 2(z + z) + b = 0, where b € R, represents
a circle.

Given that,

z=z+1y

Then, z = — 1y

Now,

22 +2(z+2)+b=0

= (z+iy)(z—ty)+2(x+iy+z—iy) +b=0

= x2 + y% + 4z + b = 0, which is the equation of a circle.

Question 9
zZ+2 : o

If the real part of — 1 is 4, then show that the locus of the point representing z in the complex plane
z J—

is a circle.

Solution

z
Ans: Given, Real part of

= is 4
z—1

z
Evaluate the value of — 1
z J—

representing z in the complex plane is a circle.

and if it satisfies the equation of the circle the locus of the point

Letz =z + 1y

Now,
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zZ+2 x—1iy+ 2
z—1 z—iwy—1

[(z +2) —iy][(z — 1) + iy]
[(z — 1) —iy][(z — 1) + 1y

(x — 1) (z +2) —dy(z — 1) +iy(z +2) + 3>

(x — 1)2 + y?
_ (@-1)(@+2) +y’ +il(z +2)y — (z 1)y e i? 1]
(z — 1)2 + y? .
Let,
(z-1)(z+2)+y*  illz+2)y—(z—1)y .
5 + 5 =z +y
(z—1)" + 9 (z—1)" +y?
Taking real part,
z—1)(z+2) +y?
( ) )ty =4 (Given, that the real part = 4)

(z—1)" + ¢
=2’ —z+20—-2+y =4 (2 — 20+ 1+y?)
=zl -z +2x—2+y? =42 — 8z + 4+ 4y?
= 322 + 3y? — 9z + 6 = 0, which represents a circle.

Hence, z lies on the circle.

Question 10
z—1 s
Show that the complex number z, satisfying the condition arg < 1 ) = 1 lies on a circle.
z
Solution
. . 21
Ans: Given, The complex number zFirst use, arg (—) = arg(z1) — arg(zs). Also apply
22

arg(z) =0 = tanl%, where z = x + 1y and then use the property

x J—
tan 'z — tanfly = tan ! ( Y )
1+zy
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Let,
z=x+1y
Given that,

T
:>arg(z—1)—arg(z—|—1)zz
:>arg(:r:+iy—1)—arg(ac+iy+1):%

: , s
:>arg(:c—1+zy)—arg(a:+1+zy):Z
LYy 4y

= tan o tan 211 3
y oy
= tan! -1 z+l :%

(7))

r+1—x2+1
y x2—1

= ztamE
x2 — 1+ y? 4
2 —1
2
.
2 +y2—1

=2ty —1=2y

= x2 +y? — 2y — 1 = 0, which represents a circle.

Question 11
Solve the equation |z| = z + 1 + 2i.

Solution
Ans: Given, |z| = z+ 1 4 23

Simplify |z| = z + 1 + 2i by using the formula |z| 4+ 1/ 22 = y2.

The given equationis |z| = z + 1 + 2i..... (7)

ExameElite - examelite.com Page 9 of 55



ExamElite - Textbook Solutions examelite.com

Letz =x + 1y
From Eq. (i), |z + iy| = ¢ + iy + 1 + 24
=Vt yl=z+iy+1+2i { 2| + /22 :yz}
= V@ P = (@4 1) +ily+2)
On squaring both sides, we get
z? +yl = (z+1)*+2(y+2)* + 2i(z + 1) (y + 2)
a2ty =242 +1 -y —dy—4+2(z+1)(y+2)
On comparing real and imaginary parts,
2ty =224+2x+1—y>—4y—4
ie., 2y = 2z — 4y — 3..... (i1)
and
2@ +1)(y+2)=0
(x+1)=0o0r(y+2)=0
> zT=—-lory= -2
Forz = —1,
2y? = —2 — 4y — 3[using Eq. (ii)]

2y> +4y+5=0

—44++/16—-2x4x5
= y=

4
—4+./-24
Fory = -2,

2(—2)% = 2z — 4(—2) — 3[usingEq. (ii)]
=8=2x+8—-3

=2r =3
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N 3
T = —
2
3
= = — — 2
Z=T+1y 9 1
Question 12

If |z+ 1| = z + 2(1 + 7), then find the value of z.
Solution

Ans: Given, |z 4+ 1| = z + 2(1 + 7)

Take z = « + 4y and use the formula |z| + /22 = y2.
Giventhat, |z + 1| = 24+ 2(1 4+ 9)..... (2)

Let z =z + 1y

Then,

= |z +iy+ 1 =x+iy+2(1+79)

= |z +1+iy| = (z+2) +i(y+2)

:>\/(m+1)2+y2:(m+2)+i(y+2)

On squaring both sides, we get

= (x+1)2+ 92 = (z+2)2 +i3(y +2)% + 2i(z + 2)(y + 2)
=zl +2z+1+yi=a’+4dr+4—y* —dy—4+2i(z+2)(y+2)

=22+’ +2x+1=2%—y? +4z — 4y + 2i(z + 2)(y + 2)

On comparing real and imaginary parts, we get
$x2—|—y2—|—2w—|—1::132—y2—|—4w—4y
= 2y — 2z + 4y + 1 = 0..... (41)

and 2(z +2)(y +2) =0

=zx+2=00ry+2=0
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2y? +4 + 4y + 1 = 0 [Using Eq. (44)]
= 2y2 +4y+5=0
=16-4x2x5<0
.. Discriminant, D = b? — 4ac < 0
= 2y? + 4y + 5 has no real roots.
Fory = -2,
= 2(—2)? — 2z + 4(—2) + 1 = 0[Using Eq. (i1)]
=8—-2x—-8+1=0

. 1
T=—
2

SZz=T Ay =— — 21

Question 13

Ifarg (z — 1) = arg(z + 3i), then find z — 1 : y, where z = x + iy.

Solution

Ans: Given, arg (z — 1) = arg(z + 3i), where z = z + iy.
Apply arg(z) = 6 = tan ™! % where z = = + 1y.

Given that,

arg(z — 1) = arg(z + 31)

Let z =z + 1y

Now,

= arg(x + iy — 1) = arg(z + iy + 37)
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= arg(z — 1) = arg(z + 3i)

= arg(z — 1+ y) = arg[z + i(y + 3)]

= zy=(z—1)(y+3)

—zy=xzy—y+3r—3

=3r—3=y
3(x—1)
= —=1
Y
N r—1 1
y 3

Question 14
z— 2
Show that
z —
Solution
_ z— 2
Ans: Given, =2
z—3

If 21 = z1 + 2y; and 22 = x5 + 1y are two complex numbers, then

concept to solve the above problem. Also, the general equation of a circle is
z? + "J2 + 2gx + 2 fy + ¢ = 0, with centre (—g, —f) and radius = - /g2 + f2 —c.

Letz =z + 1y

Given,

z—2

Equation is

-2

ExameElite - examelite.com
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z—2

=2
z—3‘
r+iy—2|
r+iy—3|

= |z — 2 +iy| = 2|z — 3+ iy

= /@ -2 432 =20 -3 + 92 [ o+ iyl = VT T )

On squaring both sides, we get

= —do+4+y> =4 (2 — 62 +9+y?)

= 322+ 3y> — 20z +32=0

20 32
:>az2—|—y2—?a:—l—?:0 ..... ()

On comparing the above equation with 2 + y2 + 2gz + 2fy + ¢ = 0, we get

—20
= 29 = ——
9= 73
N ~—10
9= 73

and
=2f=0

32
:>f:()andc:?

.. Centre = (_97_f) = (Ea())

3
Also,
radius
2
R (OR tGr
=% (100 = 96) — ~
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Question 15
z—1
z+1

If

Solution

Ans: Let,

z=x+1y

N z—1 z+wy—1 41
z+1 az+iy+1z

r—1+iy (z—1+iy)(z+1-—1iy)
x+1+iy (z+1+iy)(x+1—1y)

(m2 — 1) +iy(z + 1) —iy(z — 1) — i%y?
(z +1)* — (iy)*

2—1 (2 =1)+y +ily(z +1) —y(z — 1)]

is a purely imaginary number , then find the value of |z|.

= o 2
z+1 (z+ 1)+
Given that, - is a purely imaginary number.
z+1
Then,
2 2

x—1)+y
= ( 2 =0

(z+1)" +y

=22 -14+9y2=0

=z +y? =1

= VT = VI [ = a1y

Szl =1
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Question 16

2z, and z are two complex numbers such that |z;| = |z3| and arg (z1) + arg (z3) = , then show that
21 = —Zo.

Solution

Ans: Given, |z1| = |z2| and arg(z1) + arg(z2) =7

arg(z) = 0 = tanlg, where z = x + .

Let z; = 71 (cos 6y + isin ) and zo = 9 (cos Oy + i sin 6,) are two complex numbers.
Given that, |z1| = | 29|

and arg(z;) + arg(z2) =7

If |21] = |22]

Ty =T

and if arg(z1) + arg(ze) = 7

0, +0,=m

01 =m— 6

Now, z; = 71 (cos 0y + isin6)

= 21 = ro[cos(m — O) +isin(m — 0s)] [ r1 =75 and 0; = (7 — 65)]

= 21 =79 (—cos by + isinby)

= 21 = —r2 (cosf — isinfs)
= 2y = — [rg (cos Oy — isinby)]
= 21 = —Z9[."Z9 =79 (cos Oy — isinby)]
Question 17
z1— 1

If [21] =1(z1 # —1) and 23 = ~., then show that the real part of 2 is zero.

z1+1
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Solution
Ans: Given, |z1| = 1 (21 # —1) and 23 = S 1,.
z1+1
Take 21 = z + iy and use the formula |z| = /22 + y%.
Let,
Z1 =T+ 1y
= |z| =122 +y2=1[|z| =1, given]..... (2)
Now,
z1—1 z+iy—1
z9 = =

21+1 zHiy+1

r—1+iy (z—1+idy)(z+1—1y)
r+14+1y  (z+1+dy)(z+1—iy)

r? —1+iy(z + 1) —iy(z — 1) — i%y?
(z +1)° — i%y?

r? — 1+ izy + 9y — izy + iy + y>

(az+1)2—|—y2
2 2 . . .
_z + vy 21+2zy: 1 1—;22y [...w2+y2:1}
(z+1)" +y? (z+1)" +y?
_oy Y
(av-|—1)2-i-y2

Hence, the real part of
z2

is zero.

Question 18

z
If z1, z2 and z3, z4 are two pairs of conjugate complex numbers, then find arg (—1) + arg <—) .
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Solution

Ans: Given, 21, 29 and z3, 24 are two pairs of conjugate complex numbers.

First let, z = r(cos 6 + i sin #) then conjugate of zi.e., z = r(cos @ — isin 6). Use the

21

property arg <—> = arg(z1) — arg(z2).
22

Let z1 = r1 (cos 61 + isin )
Then,
29 = 24
= 71 (cos —isin6) = r1 [cos(—61) + sin(—61)]
Also,
Let z3 = 79 (cos 05 + isinby)

Then,

z4 = Z3 = 12 (cos 02 — i sinby)

zZ] z9
arg(z—4) + arg(z—3> = arg(z1) — arg(zy4) + arg(zz) — arg(z;3)

=01 — (—02) + (—01) — O] arg(z) = 0]

291+02—91—02:0

Question 19
1 1 1 1
If |21| = |22| = L = |z,| = 1,thenshow that |z; + 2 + 23+ L+ 2,| = |— + — + — + L+ —|.
21 29 23 Zn
Solution
Ans: Given, |z1| = |z2| = -+ = |zn| =1
Using formula |z|> = z. Zand |21 + 22 + 23. ... 20| = |21] + | 22| + 23| +. . .. | 2n]
Given that,
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21| = 22| = -+ = |2 =
2 2 2
=zl =zl ==z =1
= 2121 = 2929 = 2323 =+ =2pZ, = 1
1 1
= 2= 2= — = =2, = —
Z1 zZ9 Zn
Now,

|21+ 22+ 23+ 24+ + 2

2121 22292 2323 ZnZ _ 1 z _
— |0y L 2T [','zlzzl,wherezlz—,zlz_ —. 21 =2z
Z1 Z2 Z3 Zn z Z—z
zl | el Jal) ESh
=|l—+ — + + -+ —
Z1 Z9 z3 Zn
1 1 1 1 1 1 1
= |l—+ =+ =+ F — | =4/ =+ =+ =
21 ZP) Z3 Zn Z1 Z2 Z3
1 1 1
— | — _|_ J— + [P + -
21 z2 Zn
Hence proved.
Question 20
If the complex numbers z; and 2, arg (21) — arg (z3) = 0, then show that |2, — 23| = |z1| — | 23]
Solution

Ans: Given, arg (z1) — arg(z2) = 0.

Apply arg(z) = 0, where z = x + iy and z = r(cos 6 + i sin 0).
Let,

z1 =11 (cos by + isinb)

z2 = r2 (cos B2 + isin b)

= arg(z;) = 6; and arg(z;) = 0,
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Given that,

arg(z) — arg(z) =0

61 —02=0

= 01 = 0o

29 =T (cosBy +isinby) [." 6, = 6]

21 — k9 = (7’1 COS 01 — T9 COS 91) +1 (7’1 sin01 — T2 sinOl)

Z1 — 29| = r1costh —rocosti) + (risméq — rosin bty
0 0 2 . 9 . 0 2

— \/ r2 + 12 — 2rirycos26; — 2riTasin’f;

— \/r% + r§ — 2q179 (sin201 + 008201)

= \/r% + 72— 2rry = \/(7’1 —1y)°

|21 - Z2| =Ty — 7‘2['.' r= |Z|]

= |21] — | 22|

Hence proved.

Question 21

Solve the system of equations Re (z2) =0, |z| = 2.
Solution

Ans: Given, Re(z%) =0, |z| = 2

Let z = x + 4y and use the formula | 2| = /2% + ¢2.
Given that, Re(22) = 0, |2 = 2

Letz = + 1y

2 +y? =2 (On squaring both sides)

ExameElite - examelite.com
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and Re(z) =z

Also, z = = + 1y

= 22 = 2?2 + 2izy — y° (On squaring both sides)
= 22 = (2% — y?) + 2izy

= Re(z%) = 2% — y? [ Re(2?) = 0]

On adding Eq. (i) and (i),

m2+y2+w2_y2:4+0

= 222 =4
= 22 =2
:>zc::|:\/§

Putting the value of x in equation (i), we get
y=++2
Cz=T 4y

= 2=v2+iv2,—V2+iV?2

Question 22
Find the complex number satisfying the equation z + 1/2|(z + 1)| +i = 0.

Solution
Ans: Given, z +v/2|(z+1)| +i=0

Let z = z + 7y and use the formula |z| = v/z% + y2. Compare the real and imaginary parts of LHS
and RHS.

Given equationis z + v/2|(z + 1)| +i=0 ... (i)
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Letz =x + 1y
On substituting the value of z in equation (i), we get

= ctiy+V2e+y+1+i=0

:>a:+i(1+y)+\/§{\/(a:+l)2+y2] =0

=z+i(l+y)+v2/(@>+2z +1+y2) =0

On comparing real and imaginary parts of LHS with RHS, we get

S2+V2y/e2+ 2 +1+y2=0 (real part)
= 2> =2 (22 + 2z + 1+ 3?)

= x? + 4z + 2y? + 2 = 0..... (4i)

1+y=0 (imaginary part)
= y=-1
Fory = —1,

= 22 + 4z + 2+ 2 = 0[Using eq. (4i)]
=z 44z +4=0

= (x+2)*=0

=z+2=0

== —2

Sz=Ttiy=—-2—1

Question 23

1—1 . lar f
- — in polar form.

cos— + 18tn—

3 3

Write the complex nhumber z =

ExameElite - examelite.com
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Solution

1—1
7r+_ G
cos3 zsm3

Ans: Given, z =

Use trigonometrically identity to convert complex number into polar form.

Given that,

z = = (Multiplying and dividing numerator by \/5)

V2

1
o] B e R )

= =

™ R ™ Y
cosg—l—zsm? cosg—i—zsmg
—\/— [cos —— +4sin 3—71-}
_ 4
cos g + ¢ sin g
= —v/2 cos<3—7T — Z) —i—isim<3—7T — 1)]
| 4 3 4 3
= —f cos 51)_72r + 2 sin ?g}
Question 24
If z and w are two complex numbers such that |zw| = 1 and arg(z) — arg(w) = g, then show that
ZW = —1.
Solution

Ans: Given, z and w are two complex numbers such that |zw| = 1 and arg(z) — arg(w) = —.

Let z =71 (cos 61 + isin 1) and w = r2 (cos Oz + isinbq)and |zw| = |z||w|.
Let z = 7 (cos @ + isinf) and w = ry (cos Oy + isin bs)

Also, |zw| = |z||lw| = rire = 1
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S.TrTre = 1
Further, arg(z) = 0 and arg(w) = 65

But,

arg(2) — arg(w) =

7

?91—92—5
Zy _ w

:>arg(w) 2

Now,

to prove zw = —1

LHS = zw

=71 (cosf; —isinfy) o (cos Oy + isinby)

= 1179 [cos(0y — 01) + isin(fy — 0;)]

e () +19n( )]

Question 25
Fill in the blanks.

. 2 2
i) For any two complex numbers z{, 2o and any real numbers a, b, |az; — bzs|” + |bz; +azs|” =.....
15 22 ) 1 2 1 2

(ii) The value of /—25 X 4/—9is ...

(1)’
(iii) The number ﬁ is equal to ...
—1

(iv) The sum of the series 7 + 3> + i°>+. . .. upto 1000 terms is . . .
(v) Multiplicative inverse of 1 + i is ...
(vi) If z1 and z2 are complex numbers such that z; + z2 is a real number, then z; =. ..

(vii) arg(z) + argz where, is ...
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(viii) If |z + 4| < 3, then the greatest and least values of |z + 1| are ... and ....

z—2 ™
ix) If | ——| = —, then the locus of z is ...
(™) ‘z+2‘ 6

5
(x) If |z| = 4 and arg(z) = %, then z =. ..

Solution

Ans: |az; — b,22|2 + |bz1 + az2|2

= |az|” + |bzs|” — 2Re(az1.bZs) + |bz1|” + |azs|” + 2Re(az;. bZ,)
= (a® +b?) EARE: (a® + b?) | 20|

= (@ + ) (12 + =)

Ans: 4/—25 x /=9

= i/25 x iy/9 = i*(5 x 3)

= —15

(1—4)* (1—4)°
1—-3  (1—4)(1+i+12)

Ans:

1-19)? 1+d-2
i i

1

=

Ans: i 4 42 + 43 4 ... upto 1000 terms,

—i+i2 4+ +it .. .4100 =

1000
i+ 42 4713 =0, wheren € Nie, > " =0
n=1

Ans: Multiplicative inverse of 1 + ¢

1 1—34

1+4 1—42
1

:>§(1—z')

Ans: Let 21 = T + 1y; and 2o = Ty + 1Yo
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21 + 29 = (21 + @2) + 1 (y1 + y2) which is real.
If 21 + 29 isreal, theny; +yo, = 0

= Y1 = —Y2

Lz =Ty — 41

= 29 = Z1 [when z1 = x5

Ans: arg(z) + arg(z), (z # 0)

=0+ (—0)=0

Ans: Given that, |z + 4| < 3 For the greatest value of |z + 1.
= |z+1=|2+4-3] < |2+4]+ |- 3|
= z+4-3/<3+3

=]z4+4-3/<6

So, greatest value of |z + 1| = 6 For, now, least value of |z + 1|, we know that the least value of the

modulus of a complex number is zero. So, the least value of |z + 1] is zero.

T
Ans: Given that, = —
z+2 6

z—Z‘_
T+ 9y — 2| .

[z +iy+2] 6

2 — 2+ iy .

z+2+i] 6

= 6|z — 2+ iy| = 7wz + 2 + iy

=>6\/(33—2)2+y2 =7T\/(9:+2)2+y2
=36 [2? +4 -4z +y*] = 7% [2° + 4z + 4+ ]
= (36 - 7T2) z® + (36 - 772) y* — (144 + 47T2) x + 144 + 472 = 0, which is a circle.

5t

Ans: Given that, |z| = 4 and arg (2) = G

Let,

z=a+ iy =r(cosf + isinbh)
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|zl =r =4 and arg(z) =6

5
ta,nez?
T Y
:>z:4(cos€—|—zsm€)
r ™ . T
=4 _cos<7r— E) —l—zsm(w— Eﬂ
r T L.
:>4_—cosg—|—zs1n€]
N _—\/ngil — 923 +2i
2 2
Question 26

State true or false for the following.
(i) The order relation is defined on the set of complex numbers.

(ii) Multiplication of a non-zero complex number by —: rotates the point about origin through a right
angle in the anti-clockwise direction.

(iii) For any complex number z, the minimum value of |z| + |z — 1| is 1.

(iv) The locus represented by |z — 1| = |z — i| is a line perpendicular to the join of the points (1, 0)
and (0,1).

(v) If z is a complex number such that and Re(z) = 0, then, Im (2?) =0

(vi) The inequality |z — 4| < |z — 2| represents the region given by x > 3.

(vii) Let z; and 25 be two complex numbers such that |z; + 25| = |21| + |22/, thenarg (z; — 25) = 0
(viii) 2 is not a complex number.

Solution

Ans: False

We can compare two complex numbers when they are purely real. Otherwise comparison of complex

number is not possible.

Ans: False
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Ans: True

Let, z = x + 1y

S le 4z =1 = V@ TP+ e — 1)+

If z = 0,y = 0, then the value of |z| + |z — 1| = 1.

Ans: True

Let, z = x + 1y
2= 1] = |z — 1

Then,

=z —1+4+dyl = |z —i(1—y)

= (z -1 +y* =2+ (1 —y)°

=2 -2z+1+y’=22+1+9y? -2y
= 2z+1=1-2y

= 2z +2y=0

=x—y=20

Equation of a line through the points (1, 0) and (0, 1),

,_ 10
y='= 01

(z —1)
sy=—(z—1)=z+y=1

which is perpendicular to the line x —y = 0.
Ans: False

Letz=x +1iy,z# 0and Re(z) =0
e,z =0

Sz =1y

Im(z%) = i?y? = —y? which is real.

Ans: True
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Given inequality, |z — 4| < |z — 2|
Letz =z + 1y

Sl =44y <z —2+ iy
syl 1y < /(@ -2y

= (z -4+’ < (z—2)% +y°

=22 —8x+16+y? < 2 — 4z + 4+ ¢
= -8z +16 < —4x +4

= —8r < —4x — 12

= —4dxr < —12

= 4z > 12

=z >3

Ans: False

Let, z1 = x1 + 1y1 and z2 = x2 + iy
Given that,

|21 + 22| = |z1] + |22

= |z + Y1 + T2 + 1ya| = |21 iy + T2 + dys

= \/(901 + )"+ ()’ = V(@2 +ud) + V(@22 + 32%)

On squaring both sides, we get

(o1 + @) + (1 +92)° = (& +9) + (23 +03) +20/ (e +92) (a3 + 33)

:>x§+x§+2x1m2+yf+y§+2yly2:x§+yf+x§+y§+2\/(az§+y§) (25 + v3)

= 2z172 + 2Y1y2= 2\/(513% +91) (23 +93)

:¢»x1mz%—y1y2==\/($%4‘y%)($§4‘y§)

On squaring both sides, we get
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T1T5 + Yiys + 2T1ToY1Ys = TITy + Y1Th + T3y + Ui Vs

= (z1y2 — 902?;1)2 =0

= T1Y2 = T2Y1

Y1 Y2
= — = —
I U

) ()
L1 i)

= arg(z;) —arg(z2) =0

Ans: True

We know that, 2 is a real number.

Since, 2 is not a complex number.

Question 27

Match the statements of Column A and Column B.

Column A Column B

a. Perpendicular bisector of segment joining

i. The polar form of i + /3 (—2,0) and (2,0)
—2,0)and (2,0).

b. On or outside the circle having centre at (0, —4) and
ii. The amplitude —1 + /—3 is g (0,—4)

radius 3
iii. If |z + 2| = |z — 2|, then locus of z 27
is “73
iv. If |z + 27| = |z — 2i|, then locus z | d. Perpendicular bisector of segment joining
is (0, —2) and (0, 2)
T .. T
v. Region represented by e.2 (COSE + 'Lsm€>
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vi. Region represented by |z + 4| < 3 f. On or inside the circle having centre (—4, 0) and radius 3
is units.

21
lies in g. First quadrant

—1

vii. Conjugate of

viii. Reciprocal of 1 — ¢ lies in h. Third quadrant

Solution

Ans: (i) Given,

z=1+ /3 =r(cosf + sin )
‘srcosf =+/3,rsinf =1

=rl=14+3=4[.r>0

=r=2
rsin@‘ 1
= tana = =
rcosf V3
= tana = —
V3
N T
o= —
6
x> 0,y>0

T
and arg(z) = 0 = 3

T T
So the polar form of z is 2 (cos 5 + 2 sin E) :

(i) Given that,
z=—14++/-3=-1+1i/3

3
C.tana = ‘—il =4/3

T
= tana = tang
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= o = T
3
e <0,y>0
=0=1m—a
T 21
=T — = —
3 3

(i) Given that,
|z 4+ 2| = |z — 2|
= |lz+2+7| =z — 2+ iy
= (z+2)°+y°=(z -2 +y
=zl +4r+4=x>—4zx+4
=8z =0
Sx=0
It is a straight line which is a perpendicular bisector of segment joining the points (—2, 0) and (2, 0).
(iv) Given that,
|z + 28| = |z — 2i]
= o +ily+2)| = e+ ily - 2)
=z’ + (y+2) =2+ (y - 2)°
=4y =0
=y=0
It is a straight line, which is a perpendicular bisector of segment joining (0, —2) and (0, 2).
(v) Given that,
|z+4i| >3=|z+iy+4i >3

= |lz+ily+4)] >3

:>¢ﬁ+%y+®2>3

=z’ +(y+4)?*>9
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=22 +y?+8y+16>9

=z +y*+8y+7>0

Which represents a circle. On or outside having center (0, —4) and radius 3.

(vi) Given that,
|z+4| <3
= |z +iy+4| <3

= |z +4+ iy <3

:>\/(a:—|—4)2—|—y2<3
= (z+4)2+9y><9
=z’ +8x+16+9y> <9

=22+ 8z+y*+7<0

It represents the region which is on or inside the circle having the center (—4, 0) and radius 3.

(vii) Given that,

1420 (14291 +2)

zZ= — =
1—4 (1—)(1+4)
1+2i+i+2% 1-2+43i
1— 42 - 1+1
—1+3i
2
-1 30
Z=—FF — =
2 2

-1 -3
Hence, <7’ T) lies in the third quadrant.

(viii) Given that,

z=1—1
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1+ 1+

- (1—i)(1+4) 1—42

1
= —(1+2
2( +1)
11y
Hence, 23 lies in first quadrant.

Column A Column B

[ C.

i e.

iii. b.

\Y d.

\Y a.

Vi. f.

Vil. h.

viil. g.
Question 28

2—1
What is the conjugate of —2?
(1 — 24)
Solution
. 2—1
Ans: Given, 3
(1 — Zi)

fz=x+iyand z = x — 1y.

ExameElite - examelite.com Page 34 of 55



ExamElite - Textbook Solutions examelite.com

Given that,
2—1
(1 — 27)
L 22—
14+4i2 -4 1—4—44
2 —1q (2—1)

= - =
—3—4 (34 4)

> [erwe-w) - ()

(11 +2) -1

= — = (211
25 25 ( %)
= = (—2 + 114)
z=—(— 7
25
=7 = 1( 2 —113) = 24
Y Y= 95 25"
Question 29
If 21| = |22|, is it necessary that z; = 2.
Solution
Ans: Given, |z1| = |za|
If z = x + iy then |z| = /x> + 2.
Given that,
|21] = |22]
Let,

z1 = 1 + ty1 and z2 = x2 + Y2
= |z1 +iy1| = [z2 + iy2
= 7 +y} =23 +y;

9 92 9 9
= T] =T Y =Y
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= @1 = *T2,Yy1 = Yo
= 21 = X1 + 1Yy Or 21 = £ £ 1Yo

Hence, it is not necessary that z1 = 29.

Question 30

(a2 +1)°
If o0 i = x + 1y, then what is the value of x? + y2?

a—1
Solution
2
(a* +1)
Ans: Given, ————— = x + 1
2a — 1 T

Rationalize the given expression and compare the real and imaginary parts.

Given that,

a’®+1 ?
%Zwﬂ'y
(@>+1)" 20+

~ 2a—i “2a+ti

=z +1y

(a® + 1)2 (2a + ) .
= 12 1 =T +1y

2a(a? +1)° +i(a+1)° ,
= 12 1 =T +y

On comparing the real and imaginary parts, we get

2a(a2+1)2 Qo (a2+1)2
- 4a? +1 ancy = 4a? +1
@+1)'] (@’

o | \® T \® T4
4a2 + 1 + 4a? + 1

‘.x2+y2:4a
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(40 +1) (2 +1)"  (a®+1)"

(4a2 +1)° (4a® +1)
Question 31
T
Find the value of z, if |z| = 4 and arg (z) = e
Solution
_ 5t
Ans: Given, |z| = 4 and arg(z) = e

If z = 2 + 4y then it's polar form is z = r(cos 0 + i sin §) where arg(z) = 6.
Let,

z =r(cosf + isin 6)

5)
also |z|=r=4andf = %[ arg(z) = 6

6 6
(- §) sl )
_COST(' 6 81| 6

r T L.
=4 —cos—+zs1n—}

6 6
V3 1
=4 _T+ZE

) 5
soz=4 {cos—7r + isin —W} [ z=17r(cosf+ isinb)]

= —2/3+4+2i

Question 32
(2 +1)
(3+1)

Find the value of |(1 + )
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Solution

(24 1)
(3+1)

Ans: Given, |(1 + 7)

First, convert the given expression in the formula a + b, then use |a + ib| = v a? + b2.

Given that,
(2+1)
1+
|( B
(2+1+ 20 +2) 24+3i—1
T B _‘ 313 ‘
N 1+3i|  |[(1+30)(3—1)
3+i | | (3+4)(3—1)
N 3+9—i—32| [3+8i+3
9 — 42 | 9+1
_ |6+8i) |6 N 8’
10 |\ 100 100
36+64 @_1
100 V100
Question 33

N2
Find the principal argument of (1 + z\/3>

Solution

2
Ans: Given, (1 + z\/g)

Let z = a + ib, then the polar form of z is (cos 6 + i sin 6), where r = |z| = v a? + b? and

b
tan @ = —- Here,  is argument or amplitude of z i.e., arg(z) = 6. The principal argument is a unique
a

value of @ such that —m < 0 < 7.

Given that,
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2
z = (1—|—i\/§)
= 2=1—-3+4+2iv/3=-2+1i2/3

Im(z)
Re(z)

= tana = ‘2_—\/25 — '_\/g‘ — 3 { tana = ‘

|

T
= tana = tang

N s
a= —
3

‘" Re(z) < 0and Im (2) > 0

N (2) T 21
arg(z) =m— — = —

8 3 3
Question 34

z— 0t
Where does z lie, if -| = 1.
z+ 51
Solution
_ z— b1
Ans: Given, -| =
z+ b1
Ifzy = @1 + ty; and zo = @5 + 1Yo then |2z1| = @/xf + yf and |zo| = ,/acg +y22.
. 21 |21]
Also, use the modulus property i.e., | —| = —.
Z2 |22

Letz =z + 1y

. z— 91 x + 1y — 51
Given that, S| =

z+ 91 T+ 1y + 51
z—5i| |z+i(y—>5)| z — 5i
= - = ; . - =1
z+ 51 |z +i(y + 5)| z+ 5

2
z— 5i \/f02+(y—5)

z+ 5t
\/932+(y—|—5)2
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On squaring both sides, we get
2+ (y—5)? =2 + (y +5)°
= —10y = +10y

=20y =0

y=20

So, z lies on real axis.

Choose the correct answer from the given four options indicated against each of the Exercises from 35
to 50 (M.C.Q)

Question 35

z = sinx + icos2x and cosx — isin2x are conjugate to each other for

(4) (z = nm)
(B)z = <n + %) 3
(C)z =0

(D) No value of x
Solution
Ans: Option C is correct answer

z = sinx + 12 cos 2zand cos x — 7 sin 2z are conjugate to each other.

Ifz1 = 1 + 9y1 and 22 = z2 + iy2 then |21| = \/x% + 97 and | 22| = \/mg + 3.

. z1 |21
Also, use the modulus property i.e., | —| = —.
Z9 |Z2|
Letz =sinx +7cos2x ... 0)
and z =sinx —icos2x ... (i)

Given that,
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Z = cosx — 1sin2x
Csinx —1cos2x = cosx — ¢sin 2x
= sinx = cosx and cos 2x = sin 2z

= tanx = landtan2x =1

T T
= tanz = tan 1 and tan 2z = tan 1

T T
:>a:=n7r—i—zand2a:=n7r+z

=2r—x=0

=z=0
Question 36
. ) 1 —isina )
The real value of o for which the expression ——————— is purely real is
1+ 2isina

(4)(n+1) 5

(B) (2n + 1)

| 3

(C)nm

(D) None of these
Solution

Ans: Option C is correct answer
1 —1isina
1+ 2isina
First, convert the given expansion into a + 2b form and then check whether the complex number
a + b is purely real.
Given expression,

1 —-7sina

= 1+ 2isinao
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(1 —isina)(l — 2isin )

(1+ 2isina)(1l — 2isin )

1 —isina — 2isina + 2i%sin?a

1 — 442sin%c

1 — 3isina — 2sin’a
1 + 4sin’«

1 — 2sin’a 37sin o
1+ 4sin?a 1+ 4sin’a

It is given that z is a purely real.

—3sina
1+ 4sin“«
= —3sina =0
= sina=0

a=nm

Question 37

z
If z = = + iy lies in the third quadrant, then — also lies in the third quadrant, if
z

(A)z>y>0
(Blr<y<0
Cly<z<0
(D)yy>z>0

Solution

Ans: Option B is correct answer
Given, z = = + ty lies in third quadrant. z < 0 and y < 0.
If 2= +1ythenz = x — 1y.

Given that, z = x + ty lies in third quadrant. x < 0 and y < 0.
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Now,

T — 1y

z
z T+ 1y

(z—dy)(z—iy)  a?—y? —2izy

(z+iy)(z—dy) 22+y?
and

z? — o 2izy
2 +y2 12 + y2

z
z

z
Since, — also lies in the third quadrant.

x4 —y —2zy
.'.ﬁ<0andﬁ<0
7ty ¢ty

z? —y? < 0and —2zy <0
2 2

z° <y andzy >0

So,

r<y<O0

Question 38
The value of (z + 3)(Z + 3) is equivalent to

(A)|z+ 3

(B) [z - 3|
(C)2* + 3

(D) None of these

Solution

Ans: Option A is correct answer
Given, (z + 3)(z + 3)

Ifz=x 4+ 1ythenz = x — 1y.
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Given that, (z + 3)(z + 3)

Let

z=x+1y

= (2+3)(2+3) = (x+iy+ 3)(x + 3 —iy)
= (z + 3)% — (1y)? = (z + 3)? + y2

= |z +3+iy]* = |z + 3

Question 39
1+4\"
If ( ) =1, then
1—1
(A)z=2n+1
(B)xr = 4n
(C)z =2n
(D)x=4n+1
Solution

Ans: Option B is correct answer

1+4\°
(157) =1

" =1,nec N

Given that,

1 . X
(1) -
1—1

'(1+7:)(1+i)r:

=
(1 —4)(1+14)
_ (1247 $—1
142 B
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= x =4n
Question 40
o . 3 — diz
A real value of z satisfies the equation -
3+ dix
(A)1
(B)-1
(C)2
(D)-2
Solution

Ans: Option A is correct answer

3 — 4
(3+4Z) =a—ifle,fER)

If z=a +1ythenz = x — 1y.
(a+0b)(a—b) =a® — b

Given equation,

3 — 4
<3+4Z> = a—if(e,fc R)

3 —4dix B )
372z |~

3 — 4ix)(3 — 4dix 9 + 164222 — 244
Now,(a—iﬂ):( ) ) _ 9+16¢% m:

(3 4 4iz)(3 — 4iz) 9 — 16i222
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9 — 16x2 — 24ix

= a—1f=
a—ip 9+ 1622
:a—iﬂ—9_16x2— 124x 0
- 9+1622 9+1622 7
, 9 — 1622 124x )
catiffs——m— L (ii)

911622 91 1622

C1ae2 0\ 2 124 ?
So, (a — iB)(a +ip) = (%) - (L>

81 + 256z* — 288z2 + 576>

ot + B =
(9 + 1622)

81 + 2564 + 288x>
= 2
(9 + 1622)

(9 + 1622)”
(9 +1622)%

Question 41

Which of the following is correct for any two complex numbers z; and z5?

(A) |z129] = [21] | 22|

(B) [21 + 22| = |21] + |22

(C)arg (z122) = arg(z1) .arg (2s)
Solution

Ans: Option A is correct answer

complex numbers z; and z5.

Let z; = r1 (cos 6 + isin ;) and zo = r9 (cos Oy + i sin 6,) are two complex numbers.

Let z; = r1 (cos 6, + isin 6;)

and zo = 79 (cos 03 + i sin 6y)
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Now,

2122 = T1T2 [cos 61 cos O + i sin O cos B2 + i cos 6 sin Bz + 32 sin Ay sin 92]
= 1172 [cos(01 + 02) + isin(61 + 62)]

= |z129| = 71179

.. |z129| = | 21| |22| [Using equation (i) and (ii)]

Question 42

The point represented by the complex number (2 — z) is rotated about

origin through an angle % in the clockwise direction, the new position of point is
(A)1 + 2i

(B) —1—2i

(C)2+i

(D) —1+2¢

Solution

Ans: Option B is correct answer

complex number (2 — )

Here, z < ia is a complex number, where modulus is r and argument (6 + «) If P(z) rotates in

clockwise sense through an angle «, then its new position will be z(0 — ia)
Giventhat,z =2 — 1
It is rotated about origin through an angle b in the clockwise direction.

. New position = ze "™/?

S (2—i)e 2 = (2— i) {cos(%ﬂ) +isin(_77r>]

= (2-)0—d=-2%—-1=-1-2
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Question 43

If z,y € R, then x + iy is a non-real complex number, if
(A)x =0

B)y=0

©y=0

D)y #0

Solution

Ans: Option D is correct answer

Given, z,y € R

x + 1y is non-real complex number if and only if y 7~ 0.
Given that,

z,y € R

Then, x + 1y is non-real complex number if and only if y # 0.

Question 44
Ifa + ib = c -+ d, if

(A)a’+c =0
B)b: +c2=0
©b +d*=0

(D) a® +b% = % + d?
Solution

Ans: Option D is correct answer

a+1ib=c-+1d
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If two complex numbers z; = x1 + 1y; and 2o = x5 + 1y» are equal, then
21| = ||
/.2 2 /.2 2
= 4/T] T Y] =4/, T Y,
Given that, a + tb = ¢ + id

= |a + ib| = |c + id|

= Va2 + b =2+ d?
On squaring both sides, we get

a? + b =c?+d?

Question 45

The complex number z which satisfies the condition = 1lies on

11—z

(A)circle 22 +y2 =1
(B) the z- axis
(C) the y- axis
(D) thelinex +y =1

Solution

Ans: Option B is correct answer
14z
1—z

=1

Let z be a complex number and z = x + iy then |2| = \/z? + y2.

1+ z

Given that, ‘ - =1

11—z

Letz =z + 1y

1

‘ z+i(y+1) |
oy
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2 2
z°+(y+1
2+ (y—1)

=o'+ (y+1)? =2+ (y—1)°
=4y =0
=y=0

So, z lies on z-axis (real axis).

Question 46

If z is a complex number, then
(A) |22] > |2]

B) |2*| = [2|°

© |2%] < |2’

©) |2?| > |2

Solution

Ans: Option B is correct answer

z is a complex number.

If z is a complex number, then z = & + iy |2| = |z + |y| and |2|* = |z + iy|*

If z is a complex number, then z = & + iy |2| = |z + |y| and |2|* = |z + iy|*

and 22 = (z +iy)? = 2? + i%y? + 22y

22 =% —y? +i2zy

= 122 = y/(@? — 92 + (209)?

= |2?| = VvVt +yt — 2z2y2 + 4a2y?

= |22 = Vat + yt + 2222 = /(a® + 2)°
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From Egs. () and (ii), |2|* = | 22|

Question 47

|21 + 22| = |21] + |22| is possible, if

(R) 23 = 23

(B) 22 = —

(C) arg (z1) = arg (2)

(D) |21| = |22

Solution

Ans: Option C is correct answer

|21 + 22| = |21 + | 22]

Let z be a complex number and z =  + iy then |2| = /22 + y2.
Given that, |21 + 22| = |z1| + |22|

= |71 (cos 0y + isinf;) + ry (cos Oy + isinby)| = |r1 (cos Oy + isinby)|
+ |ry (cos Oy + isin6s)|

= |(ry cos 0y + rocos) + i (rysinfy + rosinby)| = ry + 7o

= \/ 12¢08201 + 12c08202 + 27172 cos 01 cos Oz + r2sin®6; + r2sin’fy

V+2rire sin 01 sin 0 = r1 + ro

= \/7”% + T% + 27r172 [COS(91 — 92)] =7r1+7r
On squaring both sides, we get

2 2 2 2
i 415 4 2rirycos(6y — Oy) = r] + 15 + 27172

= 2rire [1 — cos(f; — 65)] =0
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= 1—cos(0; —6;) =0
= cos(f; —03) =1

= cos(f1 — 02) = cos0°
=601 —6,=0°

= 6; =0,

arg(z) = arg(z2)

Question 48
) ) 1+ icosf )
The real value of 6 for which the expression ————— is a real number is
1 — 2icos6
A + T
nmw -+ —
(A) 1

(B) nw + (—1)"%

(C) 2nm + %

(D) None of these
Solution

Ans: Option C is correct answer

1+ 7cosf
1 —27cosf

™
Simplify the given equation and use the formula cos 5 = 0.

Given expression,

1+ icosf (1 +icosf)(1+ 2icosb)
~ 1—2icosf (1 —2icos6)(1+ 2icosb)

1+ 4 cosf + 2icos 6 + 2i%cos?6
1 — 442cos20

1+ 3icos 6 — 2cos26
1 + 4cos26
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For real value of 6,

3cosd B
1+ 4cos20
= 3cosf =0
= cosO:cos%

:>9:2n7r:|:%

Question 49

The value of arg (z), when z < 0 is
(A) 0

B T

(8) 5

C)m

(D) None of these

Solution

Ans: Option C is correct answer

x <0

Let zbe a complex number and z = x + iy then |z| = /z? + y2.
Let

z=x+0iandz <0

2 = /(-1 + (0%) =1

Since, the point (z, 0) represent z = x + 01 lies on the negative side of real axis.

.". Principal arg(z) =«
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Question 50

7T—z
If f(z) = T 2 where z = 1 + 2i, then | f(2)| is equal to

(D) None of these

Solution

Ans: Option A is correct answer
7T—z

1 2,wherez:1—|—2i
z

f(z) =

Let z be a complex number and z = x + iy then |z| = /x2 + y2.

Let z=1+ 27
= 2| =v/1+4=+/5
Now,

7T— 2z 7—1—21

fz _— e

D=1 1— (1 +2i)?
N 6 —2¢ _6—2i
1—1—4i2—-4i 4—4i
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(B—i)(2+2)) 62+ 6i— 2>

(2 — 2i)(2 + 24) 4 — 472

6+4i+2 8+4i
444 8

1
:>1+5i

f2) =1+ 50

1

SFRI =41+ 7
4+1 5[4
“\V12 T2 ~ 72

An overview of NCERT Exemplar for Class 11 Mathematics - Complex Numbers and Quadratic

Equations

NCERT Exemplar for Class 11 Mathematics - Complex Numbers and Quadratic Equations - is a
Chapter filled with equations and different concepts to cover. Vedantu’s team is aware that students
alone might find it difficult to comprehend such equations in one attempt. So, to offer the best
resolution, their team of expert tutors of the respective subject help and guide students in the right

direction.

The entire syllabus has been planned and covered by Vedantu in such a manner that students not only
study well, but they are also able to make the most of their study by planning everything in a calculative
manner. Students feel encouraged to create a regular timetable so that they won’t miss a single
guestion by the time the exam reaches closer. Vedantu even assures students of their ability to provide
round the clock guidance whenever they find themselves stuck in tricky questions. This way, students
can learn everything in the flow which contributes not only to their daily goals but it creates consistency

so that they can reap the complete benefits of their persistent hard work later.

Are you ready to boost your performance? Then, choose Vedantu today and secure your future study

goals.
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