Exercise 1.1

1. Write the following quadratic equations in the standard form and point out
pure quadratic equations.

i (x+7) (x-3) = -7
Solution:
(x+7)(x-3)=-7
x(x=-3)+7(x-3)=-7
X =3x+7x-21=-7
¥ +4x-21+7=0
+4x-14=0

The above equation is a quadratic equation.

Y +4 x
ii. -==1
3 7
Solution:
¥ +4 —E:I
3

Muluply both sides by 21, we get

x +4
3
T(x* +4)-3x=21
Tx’ +28-3x =21
Tx' =3x+28-21=0
Tx =3x+7=0

21x —2Ix X =1x21
7

The above equation is a pure quadratic equation.



x X _6

i, x+l x+1

Solution:
X X

—— =

x+1 x+1
.vc2+(x:+]:]2
R

P +x +2x+1=6x(x+1)
2x% 4+ 2x+1=6x" + 6x
207 —6x" +2x—6x+1=0
~4x* —4x+1=0

~(4x" +4x-1)=0

= 4x" +4x -1

The above equation is a quadratic equation.

Solution:

E—Lz +4=ﬂ
x-2 x
x(x+4)—(x-2)? +4x(x-2)
x(x-2)
(12 +4x]—[12—4x+4)+4(r2—3x):ﬂ

x2 +d4x—x2 +4x—4+4x% —8x=0

2 ox? 1ax? 4 4x+4x—8x—4=0
4x% +8x—8x—4=0

4x%-4=0
4(;;2—4]:0
xz-lzﬂ

The above equation is a pure quadratic equation.



x+3_x-5_
x+4 x

Solution:

x(x+3)—(x+4)(x-5) _
x(x+4)

(12 +31)—x{_r—5}—4(x—5] :x(x+4:l

2 2

X +3:.\r-,:|r2

+5x—=4x+20=x" +4x

12 —;r2 +3x+5x—-4dx+ 20 :x2 +dx
4x+20=x2 +4x

—.1t:2 +4x—-4x+20=0

2 -20=0

—(.xz . zu] -0

+2-20=0

The above equation is a pure quadratic equation.

x+1 +x+2_§
vii x+2 x+3 12

Solution:
x+1l x+2 B 25

x+2 x+3 _E

(x+1)(x+3)+(x+2)> 25

(x+2)(x+3) 12

I(I+3)+1{I+3]+[Iz +4x+4) 25
(x+2)(x+3) 12

12+3x+x+3+x2+4x+4 _E
12+3:r+2x+l5 12




2x2 +8x+7 25

.rz +5x+6 12
25(:2 +5x+6)= 12(212 +Ex+T)

25x2 +125x + 150 = 24x> + 96x + 84

2 +29x+66=0

The above equation is a pure quadratic equation.

Q2. Solve by factorization:

L x2-x-20=0
Solution:
¥ =x-20=0
X =5x+4x-20=0
x(x-5)+4(x-5)=0
(x+4)(x-35)=0

i 37 =y[y—5)
Solution:

3y% = y(y-5)
3% =y% -5y

3y2 —}-2 +35y=0
232 +5y=0
y(2y+5)=0

Either y=0or 2y+5=0

2y=-=5
J!'—_—s
2

Thus, solution set = {ﬂ,— %}



il  4-32x=17x?
Solution:
4-32x=17x>
or  17x%+32x-4=0

17x2 +34x—2x—4=0
17x(x+2)-2(x+2)=0
{]?1—2}{x+2]={]

Either 17x=2=0 or x=2=10
17x=2 x==2
2
r=—
17

2
Thus, solution set = {ﬁ . —2}

iv. x> —1lx=152

Solution:
2 -11x=152

¥ —1x-152=0
2 —19x+8x-152=0
x(x-19)+8(x-19)=0

{x+3]{x—19] =0

Either (x+3] =0 or (x—l‘g] =0

x==-8 x=19

Thus, solution set = {-8,19}

x+l x _25

V. x x+1 12



Solution:

¥ x+1 12

(:vc+l):+3:rI 25

x(x+1) 12
F4+2x+14x7 25
X +x 12
2x’ +2x+1_25
X +x 12

25(x* +x) =12(2x* +2x +1)
25x% +25x=24x" +24x+12
25x7 —24x" +25x-24x-12=0
¥ +x-12=0

X +4x-3x-12=0
x(x+4)-3(x+4)=0
(x=3)(x+4)=0

Either x-3=00r x+4=10

Thus, solution set = {3,-4}

2 1 1
vii ¥-9 x-3 x-4
Solution:
2 B -1
-9 ¥ -Tx+12
2 | |

x-9 x-3 x-4

2 (x-4)-(x-3)
=9 (x-3)(x-4)

2  x-4-x+3
x-9 ¥ -Tx+12
2(x*-7x+12)=-1(x-9
2x° ~14x+x+24-9=0
2x(x-5)-3(x-5)=0

)



(2x-3)(x-5)=0

Either 2x=3=00r x-5=10

2x=3 x=35
Jr:E x=35
2

Thus solution set= {5.%l

Q3. Solve the following equation by completing square:
L 7x*+2x-1=0
Solution:

Tx* +2x-1=0

Tx* +2x=1

Takin square root on both sides, we get

1r+l=ii
7 49
e by 22
7 7
/]
777

x_—lﬂ-ﬁ
T



—liZJE}

Thus, solution set = { -

i. a’+4x—-a=0
Solution:
ax+4x=a
ax” 4x _a

a a a
e

Taking square root on both sides, we get

2 +4
P ey
o

, —2+4Ja’
Thus, solution set = {ﬁ}

a

i 11x2—34x+3=0

Solution:

132 —34x+3=0

1x2 - 34x=-3



11 11 11

(2)-20(28)+ (4] -3+(%)

484

T 484

(
[I_a]lw
[

g]z_mzct

Taking square root on both sides we get

34 1024
= |=F ]—
484

Thus solution set { 3,%}

iv. Ixz-mx+n=0

Solution:

fxz—mx+n=l‘.]



' mx
_+_:—_
{ ! !
, mx n
Ph—=——
| '}

vl -5(3)

m m- —4ln
x+—==%
21 ‘"2
m m2—4ln
=
21 4f2
_ —m‘dmz—-‘lln
21

—m‘ 2 _4mn

Thus solution set =
2]

V. 31’2 +Tx=0
Solution:

32 47 =0



(12)4,1{11[%}[3’:“[%};

x+7_+?
6 6
x=_311
6 6
7 7 .
¥"%"6 or X=—+4—
6 6 eHe
.x:ﬂ xz_E
b
7
X=—=
3

Thus solution set = {ﬂ*_ %}

v 12_21_195:0

x%-2x-195=0
'xz -2x=195

(¥2)-2(x)(1)+ 1) =195+ (1)
{I_]): =195+1
(x-1)" =19



Taking square root on both sides
.J(x-!f = +/196
x=1=%14
x=1%14
x=1+14 x=1-14
=15 ==13

Thus, solution set = {-13,15}

vii.  —x? -122 %.‘r

Solution:




3
x==
2

x=-5

Thus, solution set = {%.—5}

X+17x+

wiii.

ix.

33_

4

Solution:

2

33

+|Tx=——
x x 2

2 17) (17 33
=2x)| 4] L] =222
e =2 3)+(3) =3+

A7) 33, 289
2) 4 4
17) 256
I+— | =—
+3)-%
Taking square root on both sides,

17 16
LA
TS
17,16
272
17 16
I=——— =
2 2

Thus solution set = {

4—

>
8 _3x’+5
3x+1  3x+1

Solution:

17

16

2

33
2

2

17

2

T



8  3x245

C3x+1 - 3x+1
4(3x+1)-8 3245
3+l 3r+1

12x+4-8 3> +5

Ix+1 3r+l
12x-4 3% +5
I+l 3x+l

Multiplying both sides by (3x+1), we get

12x-4=3x2+5

or 3 +5-12x+4=0
32 —12x+9=0

3(x* —4x+3)=0

=y —4x+3=0

X =3x-x+3=0
x{x—3]—1{1—3]:ﬂ
(x=1)(x-3)=0

Either x=1=00r x=3=0

x=1 x=3

Thus solution set = {1,3}

7(x+2a) +3a?=5a(7x+23a)

Solution:

T(x+2a)2 +3a% = 5a(7x+23a)

7(x* +4ax+4a’ )+3a” =35ax+115a°
7x* +28ax+28a’ +3a’ = 35ax+1154’
7x* —Tax—84a” =0
7(x* -ax-12a")=0

X —ax-12a =0



Taking square root on both sides, we get

2 2
ﬁx_i] =¢'4’i
2 4
7

2 2
a Ta
x=—*—
2 2
a Ta a Ta
X=—+— X=———
2 2 2 2
_8a __6.-.1
2 2
=d4a =—3a

Thus solution set = {—3.—::, 4:1}

Quadratic Formula:

Derivation of quadratic formula by using completing square method.
The quadratic equation in standard form is

ax’ +bx+c=0,a#0

Dividing each term o the equation by a, we get

b_ ¢
X +—x+—=0
a a

Shifting constant term £ to the right, we have



Adding [Zi] on both sides, we obtain
a

() () S
X +—x+|—| =|—| —=
a 2a 2a a

2 _ _ 2 _ - I
arx+i=i b 4ﬂ£::-x=—bi b —4dac o b++lb* —4ac
2a 2a 2a 2a 2a

Th =—bi\\‘b: ~dac .

us, X > 1s known as "quadratic formula".




Exercise 1.2

Q1. Solve the following equations using quadratic formula:

() 2—x*=7x
Solution:

2 7y

—x1=Tx+2=0
~(x*+7x-2)=0

2—-x

=’ +7x-2=0

Compare it with quadratic equations, we have
ax’+bx+c=0

Here a=1, b=7, ¢=-2

—b+Jb —dac
2a
-72y(7) -4(1)(=2)
2(1)
744948

2
1257
x=—

Now x=

=

Thus, solution set = {_?i—z—ﬁ}
(ii) 5x° +8x+1=0

Solution:

Sx*+8x+1=0



Compare it with quadratic equation, we have
ax’ +bx+c=0

Here a=5,b=8,c=1

Now x= ~b++b* —4ac
2a
I e
10
x:—siq"zﬁ
10
. 842411
10
2(—41\:']_1)
- 4+ 11
5
Thus solution set = {_41-;!1_]]»

(i) V3x2 +x=43

Solution:

Bt sx=4f5
ﬁx2+x—4ﬁ=ﬁ

Compare it with quadratic equation, we have

ax’ +hr+ec=0

Here a=+3.b=1c=—43

Now x= —-btm
2a
N -1£,[(1) -4(3)(-43)

2(¥5)



~1+7 -1-7

Y N

6 -8
L x:
243 233

_3 =
!7; X 3

4
Thus solution set = {\G— }

N

(iv) 4x’-14=3x
Solution:

4x* -14=13x

4x* -3x-14=0

Compare 1t with, we have

ax’ +bx+c=0

Here a=4,b=-3,c=-14



—bi-q'b1 —4ac

Now x= »
() —4(4)(-14)
2(4)
- 3+9+224
8

o 324233

8
o 324233

8

Thus solution set =

——,
(FY]
I+
=}
[
b
L
e

(V) 6x° -3-Tx=0
Solution:
Comparing the given equation, we have

ax" +hx+c=0

Here a=6,b=-T,c=-3

-b+ \l‘bl ~dac

2a

(D) 46 (3)
2(6)

T+4J49+ 72

12

1+ 121
12
7411
x= —
12
7411 7-11
12 12
18
12
3

x=_ x=-—

2

Now x=




Thus solution set = {—

Lo | =
b | e
\_-V.-_J

(vi) 3x"+8x+2=0
Solution:
3Ix*+8x+2=0

Compare it with, we have

ax" +bx+c=0
Here a=3b=8,c=2

—b+ b’ - dac

2a
-8+/(8) -4(3)(2)
2(3)
~8+.f64-24

6
~§++f40
6

Now x=

—8+.J40
6

~8+.J10

[
1(—41,,:’1?}

6

(42410

3

3

(4241) ]

Thus solution set = { —



(vii) i i =1
x-6 x-5

Solution:
3 4

-6 x-5
3[x—5)—4(x—ﬁ)=l
(x—6)(x-5)

3x—15-4x+24=(x-6)(x-5)

—x+9=x"=11x+30
X =1lx+x+30-9=0
X =10x+21=0

Compare it with, we have
ax’+bx+c=0
Here a=1,b=-10,c=21

—b+\b2 - dac

MNow x=

2a
y -(-|n}iJ(-1n)3-4[l)(2|)
v 20)
. 10+ 10084
2
. Joxv16
2
_ -8+4
A
_10+4_10-4
2 )
14 6
x= — x=—
2 2
x=17 x=3

Thus, solution set = {3.7}



1
r+1 2x E
2x(x+2)-(x-1)(4-x) 7
2x(x-1) 3
[211+4.r)—(4:—11 e x)
2x* —2x
20 +4x+x' =5x+4 7
2x* =2x 3
7(2x° - 2x)=3(3x" - x+4)
145" = 14x =9x" = 3x+12
14x* - 9x" —14x+3x-12=0
S5x' =11lx=12=0

Compare it with, we have

axz +hx+c=0

Here a=5b=-1Lc=-12

~b+ b2 - 4ac

2a

(1) yf(-11)2 - 4(5)(-12)
. 2(5)

o 1£+121-240
10
o 11£4361

10
11+19

10
11+19 =10
xX=

Now x=




Thus, solution set = {3,—%}

ax-a +bx-b"=2(x-a)(x-b)
ax+bx—-a’ -b’ :Z(f -ar—b,t+ab]
ax+bx—a® —b* =2x" - 2ax - 2bx + 2ab
2x* =3ax-3bx+2ab+a’ +b* =0
2x"-3(a+b)x+(2ab+a’ +b*)=0
2x* =3(a+b)x+(a+b) =0

Compare it with, we have

axz +bx+c=0

Here a=2,b=-3(a+b).c=(a+b)

b+ b2 - 4ac

2a

Now x=

 [3(a+b)]£[-3(a+b)] -4(2)(a+b)

2(2)

) 3(a+b)t\9(a+b) -8(a+b)
4
- 3[a+b]¢,l{a+bf
4
N 3(a+b]i(a+b)
4




_ 3(a+b)+(a+b) _3[a+b]—(a+b]

X xX=
4 4
_la+3b+a+b Ja+3b-a-b
X= — x=—
4 4
da +4b 2a+2b

X = xX=

4 4
I=4{a+b] I=2[a+b]

4 4
x=a+b, x:%[aﬂ:]

Thus, solution set = {[a+b]*%(a +b]}

(x) —(1+m)- I +(21+m)x=0
Solution:
~(I4+m)-Ix*+(2+m)x=0
~lx* +(20+m)x—(l+m)=0
—[Ix* —[2£+m].t+{f+m]]:ﬂ'
Ie* (21 +m)x+(l+m)=0

Compare it with, we have

axz +bx+c=0

Here ﬂ:!,bz—{2!+m),c:(!+m)

b+ b2 —4ac

Now x=
2a
_[-(Zh m)+ V{—{ZHm]T —4[!){f+m]3:l
* 2
= (20+m)% |J(2 +m) ~41(1+m)

21
- (21 +m)x Al +4lm+m* =4I - 4im
2




2
— {21’+m}im
21
- (21+m)+m - (214 m)=m
2i ’ 21
20+2m 2142m-m
x= : X= —
2 2
o 2Am) _u
2 21
||"+m]

x=1

!

[
Thus, solution set = {mli I}



Exercise 1.3

Q1. Solve the following equations.

m 2x* =11x-5=0
Solution:
2 -11x-5=0 ... (i)

Letx’ =y then x* = y*

So eq.(i) becomes

2y =1ly+5=0

2y =10y -y +5=0
2y(y=5)-1(y-5)=0
(2y-1)(y-5)=0

Either (2y-1)=0 or (y-5)=0

2yv=1 y=3
Put y:% in x’ = y, we get Put y=5 in x* =y, we get
_'r::l Tzzj
2
4 I. 2
=+ o ¥ =45
t':i?]z. x=i~)"5_

—
=
=
.\Eﬂ
g
£
El
=
&

I
R
|4
[ | =
|4

Ea
.



2 2x* =9x* -4
Solution:

2¢' =9x" -4

2x' -9 +4=0 ... (i)

Letx* =y then x* = y*

So eq.(i) becomes

2y' -9y +4=0

2y’ -8y-y+4=0
2y(y-4)-1(y-4)=0
(29-1)(y-4)=0

Either {2}?—]]=ﬂ ar {y—4:|='l]'

2y=1 v=4
Put y:% in x* = y, we get Put y=4 in x* = y,we get
xlzl x'=4
2
J.r_:=iJ%_ e =13
x=t715 x=42

Thiss: soibetion aek s {i Jlgﬂ}

I I
@) dx? =Tx4 -2

Solution:
1
Sx2=Tx*-2
| 1
5x2=-Tx*+2=0 [r)



1 1
Letx* =y then x* =y’

So eq.(i) becomes

Sy ~Ty+2=0
Sy*=Sy-2y+2=0
Sy(y=1)-2(y-1)=0
(Sy-2)(y-1)=0

Either (5y=2)=0 or (y-1)=0

Sy=2 y=I
2
¥ 5 ¥
Ll 1
Put y:? mmx* =y, we gel Put y=1 in x* = y,weget
L 1
xl-:.}, xl-:y
1 1
1 9 !
== xi=]
5

Taking power '4' on both siedes we get Taking power '4' on both siedes we get

4J-w

Thus, solution set = {i.l}
625

2 1
@@ x* +54=15x*
Solution:



2 1
1 +54=15%°

2
L]

1
X =15 +54=0  ...(i)

1
>

Letx* =y, then x

i

=}‘

b | bt

So eq.(i) becomes

y =15y +54=0

Yy =9y-6y+54=0
y(¥-9)-6(y-9)=0
(v-6)(»-9)=0

Either (y—=9)=0 or (y-6)=0

y=9 y=6
= !
Put  y=9inx’ =y, weget Put y=6 in x* = y,weget
1 1
=y =y
! !
x3=9 x'=6

Taking cube on both siedes we get  Taking cube on both siedes we get

e e

x=729 x=216
Thus, solution set = {?’29,2 16}

(5)3x 7 +5=8x"
Solution:

Ix  +5=8x"

A7 -8 +5=0 ..(i)



Letx"' =y, then x” =y’

So eq.(i) becomes

3y’ -8y+5=0

3y =5y-3y+5=0
y(3y-5)-1(3y-5)=0
(y-1)(3y-5)=0

Either _}'—l:ﬂ or 3}-_5=u

y=1 3y=5
=1 3
y= }—3

Put y:] inx'= ¥, we get

I_I =y

x'=1

| —-

-
I

Thus, solution set = {]%}

2 3
(6) (21’“+])+2x2+l=4

Solution:

1 3 N
(2r+1}+2f+1_4

3 .
2x1+1_4 ...... ()

{E:r’ + l)+

Let2x* +1=y,

Put Jr‘=§-r'n x ' =y, weget

I_]=J,.?
,1'1=E

3

1.5

x 3

5

X=—

3



So eq.(i) becomes

y+1=¢
‘}!

Multiplying both sides by 'y, we get

¥ +3=4y

Yy =4y+3=0

yz -3y-y+3=0
y(y=3)-1(y-3)=0
(»y-1)(»-3)=0

Either y—1=0 or y-3=0
yv=1 y=3
Put  y=1in2x" +1=y, we get
2x' +1=1
2x =1-1
2x" =0
x =0

x=0

Thus, solution set = {-1,0,1}

x x-3
+4| — |=4
M x_3 ( X J

Solution:

A +4{ﬂ) =4 ...(i)

x=3 X

Lg! i — y‘

x—

So eq.(i) becomes

)

Put y=3in 2x" +1=y,we get
2x' +1=3



Muluiplying both sides by 'y, we get

y +4=4y

¥ -4y+4=0

() -2(»)(2)+(2) =0
(y-2) =0
(¥»-2)=0

Put y=2m LI ¥, we get
x=3
oy
x—3_}
x

—_=1
x=3

2{1—3}2:{
2x-6=x
2x=x=6

x=6

Thus, solution set = |6}

dx+1 4x-1 1
x+1 4x 5

— —r
® 4x-1 4x-1 "6
Solution:

4x+l+4x—] B l
4x-1 4x-1 6
4x+1 41—1_13

4.r~l+4x-l_€ ...... ()

4.r+l_

Let =y,
4x-1 -

So eq.(i) becomes
Nt
Y y 6



Multiplying both sides by '6y’, we get

6y° +6=13y

6y =13y +6=0

67" -9y -4y +6=0
3y(2y-3)-2(2y-3)=0

(3v-2)(2y-3)=0

Either 3y-2=0 or 2y-3=0

ax=1 °

4x+1 2
4x-1 3

3(4x+1)=2(4x-1)
12x+3=8x-2

12x-8x=-2-3

dx==5

x=—-=

Thus, solution set = {i%}

3.
Puty=—1n

4x+l_

2

ax-1 "

dx+1
4x-1

3

2

dx+1

4x-1

3(4x-1)=2(4x+1)
12x-3=8x+2

12x-8x=2+3

dx =

x=

5
2
4

=y, we get



X—a
LE‘ —=,'l’;
x+a

So eq.(i) becomes
1 7

.}";=E

Multiplying both sides by '12v', we get
12y -12=7y

12y* —=Ty-12=0

12y =16y +9y-12=0
4y(3y-4)+3(3y-4)=0

(4y+3)(3y-4)=0

Either 4y +3=0 or 3y-4=0

4y=-3 Jy=4
3 4
.}’=‘E J’=3
Put y=—% in E—y. we get
x-a _
x+a
x—a __3
X+a 4

4(1-&):-3(I+ ﬂ]
dx—4da=-3x-3a
4x+3Ix=4a-3a
Tx=a
a

x=—

7

Thus, solution set = {—?a, %}

10) x'-2x -2x"+2x+1=0

Put y *% in E-y we get
x-a
x+a =7
-a 4
m-z
4(x+a)=3(x-a)
dx+4a=3x-3a
4x-3x=-4a-3a

x=-Ta

x:

| L



Solution:

x' =2

=~2x*+2x+1=0

Dividing each term by x°, we get

X

d L 3
—z-zé-zi+2i+L:n

X x

X X X X

x’—z:—z+3+l,=u

x x
2

x1+l=-2x+--2=ﬁ

X

Let

X

4]
X

r1+i-2:y!

Soeq. (i

xl

;|
¥4 —==y"42
-

) becomes

Y +2-2y-2=0
y =2y=0

y(y-2)

Either y

Pur  y=0 inx-l:y, we get
x

=0

=0 or y-2=0,=y=2

2 in x-l:y, we get
x

Pury =
1
X===}) X===y
X X
I—lzﬁ I-l=2
X X
x=1=0 x -1=2x
x =1 x=2x-1=0
I==:|:I .1':—2.1'—|=n

_(Dy(2) -a()(-1)

2(1)



L 2xAea

2

ET3
S22

xzziz.ﬁ
2
x:liﬁ

4

Thus, solution set = {il,l + \E}

oy 2x'+x’—6x +x+2=0
Solution:

25 +x =6 +x42=0

Dividing each term by X2 .we get
2x4 . i B 612 x 2

- —t—+—=0

.1‘2 II .1'2 .1'2 .'I.'2

1 2
lxz +x=6+—+—=10
x 2

212 +£+x+l-ﬁ=ﬂ
.1’2 X

Z[xz +I%J+[x+ﬂ-ﬁ=n ..... (i)

Let x+—=y



2(y2-2)+y—6=ﬂ

2y? —44y-6=0

2y2 4 y-10=0

292 4 5y-4y-10=0
y(2y+5)=2(2y+5)=0
(¥=2)(2y+5)=0

Either y=2=0 or 2y+5=10

y=2 2y=-5
=5

=2 J—J—
y ) 3

Pur y=2 inx-l-l:y, we get Pufyz—%inﬁ-l:y, we get
x x

I—J I-y
x+l=2 .r-l-l:—E
X x 2
X +1=2x x2 41=2=—5x
X2 -2x+1=0 222 4 5x42=0
{x—2}2=[] 212+4:r+.r+2=[]
= x-1=0 2x(x+2)+1(x+2)=0
= x= Either2x+1=00rx+2=0
2x=-1 x=-2
. 1
-2

Thus, solution set = {I.-Z.-%}

(12) 4277-92"41=0
Solution:

4277 92" +1=0
42772 -92" +1=0 S 1)



Let 2"=yThen2" =)
So eq. (i) becomes
4°2' -9.y+1=0

8yZ —9y+1=0

Eyz—ﬂy—y+l=ﬂ

8y(y-1)-1(y-1)=0
(8y-1)(y-1)=0

Either 8y =1=0 or y-1=0
8y=1 y=1

1
y==

=1
3 )

Put in 2° = y, we get

o )
=3
2.T=

|'-"-\.._.

2=

=

wh—LI_ )

2"=2

Thus, solution set = {-3,0}

13) 3 =123"-3
Solution:
31.-”3 — I23I _3

33123 +3=0

Let 3" =y Then 3 =’

So eq. (i) becomes

Puty=1in2" =y, we get
2'=y
R =1



¥.9-12y+3=0

9y2 ~12y+3=0

9y2 —9y-3y+3=0
9y(y=1)-3(y-1)=0
(9v=3)(»-1)=0

Either 9y -3=0 or y-1=0

9y=3 y=1
3
= — ":]
y=3 ¥
1
= — ‘=]
y=3 y

Put y=% in 3" =y, we get

Thus, solution set = {-1,0}

(14) 2°+64.27°-20=0

Solution:
246427 -20=0

Let 2=y Then2™ =l
y

Put y=11n 3" = y, we get

weeel)



y2 —64-20y =0
y(y=16)-4(y-16)=0
(y=4)(y-16)=0

y2 -20y-64=0
y2 16y -4y -64 =0

Either y=4=0 or y-16=0
y=4 y=16

Put y=4 in2" =y, weget Puty=161n2" = y, we get

2=y p S
2" =4 2" =16
2.::21 21:25
x=2 x=4

Thus, solution set = {2,4]

(15) (x+1)(x+3)(x=5)(x-7)=192

Solution:
(x+1)(x+3)(x-5)(x-7)=192

As 1-5=3-7

So  [(x+1)(x-5)][(x+3)(x-7)]=192
[+ =Sx+x-5][x"~Tx+3x-21]=192
(x* —4x-5)(x* —4x-21)=192 ... (i)
(y-5)(y-21)=192
¥ =2ly-5y+105=192
¥ =26y+105-192=0
¥ -26y-87=0
¥y =29y +3y-87=0



(r+3)(y-29)=0

Either y+3=0 or y-29=0

y=-3 y=29

Put y=-3 inx’-4x=y, we get

¥ -4x=y

X' —4x=-3

¥ —4x+3=0

x=3x-x+3=0
Herea=1,b=-4,c=-29

x(x=3)-1(x-3)=0

(x=1)(x-3)=0

Either x=1=0 or x-3=0

Thus, solution set = {].3,2 isj'}_}}

(16)

Solution:

Puty=29 inx’ —4x =y, we get

X —4x=y
x —4x=29
x-4x-29=0
b P e
2a
-(-4) £ J(-4) -4(1)(-29)
= 2(1)
x_4i~f|ﬁ+llﬁ
2
1_414132
2
L 422433
2
2(2+4/33
. D)
2
::Zi-\t{ﬁ

(x-1)(x=2)(x-8)(x+5)360=0



{x—l]{x—ﬂ][x—ﬂ](x+5]36ﬂ=ﬂ

As  -1-2=-8+5
-3=-3

So [(x=1)(x=2)][(x~8)(x+5)]+360=0

[f-zx-x+z][f+5x-sx-4n]+3ﬁn=n

(x*=3x+2)(x" ~3x-40)+360=0 ...

Let x"-3y=y

So eq.(i) becomes
(y+2)(y-40)+360=0
' —40y+2y-80+360=0
y —38y+280=0
¥y =28y-10y+280=0
¥(y-28)-10(y-28)=0
(y-10)(y-28)=0

Either y=10=0 or y-28=0
=10 y=28

Put y=10 inxz—lr:y’ we get
¥ =3x=y
¥ =3x=10
X =3x-10=0
¥ =5x+2x-10=0
x(x-5)+2(x-5)=0
(1+2){I—5):D

Either x+2=0 or x=-5=10
x=-2 x=5

Thus, solution set = {—4,-2,5,7}

Puty=28 inx" —3x=y. we get
¥ =3x=y
¥ -3x=28
x'=3x-28=0
¥ =Tx+4x-28=0
x(x=7)+4(x-7)=0
(x+4](1—?]:ﬂ'

Either x+4=0 or x=-7=10
x=-4 x=7



Radical Equations:
An equation involving expression under the radical sign is called a radical

equation

eg o Nx+3=x+1  and x-1=+x-2+1



Exercise 1.4

Solve the following equations.

(M) 2x+5=4Tx+16

Solution:
2x+5=JTx+16 ... (i)

Squaring both sides, we get

(2x+5)° =(m]:

4x +20x+25=Tx+16
4x° +20x+25-Tx-16=0
4x" +20x-Tx+25-16=0
45" +13x+9=0

4x +9x+4x+9=0
x(4x+9)+1(4x+9)=0
(x+1)(4x+9)=0

Either x+1=0 or 4x+9=0

x=-1 4x=-9
9
X=—-—
4
Check :
Put  x=-11neq.(i),weget

2-1)+5=f1(-1)+16 = -2+5="7+16

3=4f0 =3 =3 (which is true)

Put x = -% ineq(i),weget

{90



% = %(which s h'ue}

Thus, solution set = { -1, —%}

@ Vx+3=3x-1
Solution:

Vx+3=3x-1...(i)

Squaring both sides, we get
(Vx+3) = (3x-1y
x+3=9x"—6x+1

9x* —6x+1-x-3=0

9x* —Tx-2=0

9x* —9x+2x-2=0
Ix(x-1)+2(x-1)=0
(9x+2)(x=1)=0

Either 9x+2=0 or x-1=0

O9x=-2 x=1
2

X=== x=]
9

Check :

Put _r=—§ in eq.(i).we get



B
:I
|t

|
Wil o,

#-— (which is not true)

Putx=1 in eq(i),we get
\l‘l-l-]:}l:l:l-l
Ja=3-1

2=2 (which is true)

Thus, solution set = |1}

(3) 4x=/13x+14-3

Solution:
4y =J13x+14-3 ... {r]

4x+3:-\fl.?-x+l4

Squaring both sides, we get

(4x+3)" =(V3xe1d)
16x" +24x+9=13x+14
16x" +24x—13x+9-14=0
16x" +11x-5=0

16x" +16x—5x-5=0
16x(x+1)=-5(x+1)=0
{lﬁx—i]{x+l):ﬂ

Either lox=5=0 or x+1=0

l6x=5 x=-1
Jr=i x=1
16
Check :
Put .1r=i

T in eq.(i), we get



- T

3- B2 5
4 16
S a3 (which is true)
4 4
Putx=-1 ineq(i),weget

a(-1)= 13(-1)+14-3
~4=41-3

~4# -2 (which is not true)

Thus, solution set = {i}
16

(@) \3x+100-x =4

Solution:

00 -x=4 ..l

Ix+100 =4 +x

Squaring both sides, we get

(V3 +100)=* (x +4)’

Ix+100=x" +8x+16

2 +8x+16-3x-100=0

x +5x-84=0

x*+12x-Tx-84=0

x(x+12)-7(x+12)=0

(x=T7)(x+12)=0

Either x—=T=0 or x+12=0
x=7 x=-12

Check :

Put  x=7 ineq.(i), weget

-4=4-13+14-3

~4=1-3



13(7)+100-7=4 :}J21+lﬂ'[l'—?=4

121-7=4 =11-7=

4=4 (which is true)

Putx=-12 ineq(i),we get

4

J3(-12)+100 -(-12)=4 J36+100+12=4

Jo4=12=4

20 =4 (which is not true)

Thus, solution set = |7}

5) Vx+5+x+21 =/x+60

Solution:
Jx+5+fx+21=4/x+60 ... (i)

Squaring both sides, we get
(Vre5+xe21) =(Jx+60)
(x+5)+(x+ 2[}1—2,\]{11-5]1'-(11-2[} =x+60

x+5+.’c+2[+2«}x! +26x+105 = x+ 60

2x+26+ 24x° +26x+105 = x + 60
20x +26x+105=x+60-2x-26

24fx" +26x+105 = -x+ 34
24/x* +26x+105 = —(x-34)

Squaring both sides, we get

2 5
(23 +26x+105) =[~(x-34)]
4(13 +zﬁx+1u5)=f —68x+1156
45 +104x+420=x" -68x+1156
43 — " +104x+68x+420-1156 =0
3P +172x=736=0

8+12=4



Here a=3, b=172, ¢=-736

. b+ b’ —4dac

2a
1724 ,J(172)" ~4(3)(~736)
2(3)
_-172+/29584 + 8832

6
172438416
6
-172-196 ~172+196
—_ or Xr=——

X =

Put :—Emeq[]ueger

J J EI_J—+6U
J_lﬁa J_m \I_E (which is not true)

Putx=4 ineq(i),we get
V445444421 =/4+60

P
3+5=8
R=8§ {which 15 t:rue}

Thus, solution set = {8}

(6) Nx—l+yx=2++/x+6

Solution:

Jr=l+yx=2+4fx+6 ... (i)




Squaring both sides, we get

{Jx—l +-5,r'x—2): ={-,.".Jt+ll§:)2
{x+l}+{x—2}+2J{x +1)+(x-2)=x+6
x+l+x—2+2ﬁ:x+6

2x =142  =x-2=x+6

Wx’ —x-2=-x+7

24x’ -x-2=-(x-7)

Squaring both sides, we get
(2% —x-2) =[~(x-7)]
4(x*—x-2)=x"-14x+49
4y —4x-8=x"-14x+49
4x' - x" —4x+14x-8-49=0
3x° +10x-57=0

Here a=3, b=10, ¢=-57

x_—binI—%c
2a
~10£,/(10)° - 4(3)(-57)
X=
2(3)
. _—10++/100+ 684
- 6
~10+ /784
X=———
6
_-10428
6
Loclo-28 - -10+28
6 6
-38 18
rI=— X==—
6 6
.'A:=-E x=3



Check :

Put =—E in eq.(i),we get

[T
J-_?q- E= J__E (which is not true)

Putx=3 ineq(i),we get
V3+1+4/3-2=43+6
Va+i=\0

2+1=3

3=3 (which s true)

Thus, solution set = |3}

%) 11-x+6—x=+27-x
Solution:

Ml=x4+46-x=427-x ... (i)

Squaring both sides, we get
(VIT—x+v6-%) =(vZT-%)
(11=x)+(6-x)+2J(11-x)+(6-x) =27-x
I-x+6-x+2[(11-x)+(6-x)=27-x

17254+ 24x" =175 +66 =27 —x

2x" =17x+66 =27-x-17+2x

240x  =17x+66 =10 +x

Squaring both sides, we get

(24%° -17x+66) =(10+x)

4(;3 -ITx+ﬁﬁ] =100+ 20x + x°



43 —68x+264=x>+20x+100
43 = x' = 68x+20x +264-100=0
3x’ —88x+164=0

Here a=3, b=-88, c=164

- Jb? -4ac

2a

~(~88) £ y/(~88)" - 4(3)(164)
2(3)

88774441968
6
. _88+45776
6

88+ 76

x=
6

88-76  88+76

oar x

X =

2 16

I=E

x=2 x=

Check :

Put  x=2 ineq.(i),weget
NII=244f6-2=4J27-2

N

3+2=5
5 =5(which is true)

Put x = % ineq(i),weget

82 82 82
JH-‘-T +Jﬁ—?—J2?*?
49 64
_—+ — —
’J 3 ‘J 3
= —l(which 15 not lme]
3

Thus, solution set = |2}




@® Vda+x—Ja-x=+a

Solution:

Jda+x-Ja-x=a ... (i)

Squaring both sides, we get

(Vaa+x-Na-x) =(Va)

{4H+I]—(E—I)—2q{4ﬂ+ x)(a-x)=a

da+x-a+x-2da’ -3ax-x" =a
3a+2x-244a’ -3ax-x" =a

-24/4a” -3ax-x" =a-3a-2x

~2+/4a’ - 3ax-x* =-2a-2x

-244a’ -3ax-x" =-2(a+x)

= da’ -3ax-x" =(a+x)

Squaring both sides, we get
(44&1 -3ax-x ] =(a +J:]3

4a° -3ax—-x* =(a+x)’

4q’ -3ax-x"=a’ +x" +2ax
~x'=x'-3ax-2ax+4a’-a’' =0
-2x" —Sax+3a’ =0

~(2x* +5ax-3a*) =0

=2x +5ax-3a =0

2x* +6ax-ax-3a* =0
2x[x+3a:|-a[x+3£}:ﬂ
(2x=a)(x+3a)=0

Either 2x—a=0 or x+3a=10

2x=a x=-3a
a

x==
2

Thus, solution set = {-la. %}



@)V +x+1 =y +x—-1=1
Solution:

Neldxsl-y 4x-1=1 ... (i)

Let x* +x=y

So Eq{f] becomes

NI e

Squaring both sides, we get

(7T -
(D) +(y=1)=2(y+1)(y-1) =
y+l+y=1=-2Jy"-1=1

2y-2J7 1=

=20y =1=1=-2y

Squaring both sides, we get

(-:z,b > ) (1-2y)°
4(y =1)=1-4y+4y+4y’
4y!-4:1-4}‘+4y3
4y-5=0

J*’=1

5.
Pur y= Er’n X +x=y,weget

4y —4-1+4y-4y* =0
X ax=d

4
4x* +4x=5

4x" +4x-5=0

Here a=4, b=4, ¢=-5

—b+ Jbz - 4ac

2a

xXx=



(4 -4(4)(-9)
2(4)
o —4++f16+80

8

L —4£06
8

. 4446 4(-16) _-1=6

8 8 2

(10) VX2 +3x+8+4x’+3x+2=3

Solution:

Nl 43x48+4x +3x42=3 ... (i)
Let X’ +3x=y

So eq.(i) becomes

S8+ 5723

Squaring both sides, we get
(Jmh]m]z =9
(y+8)+(v+2)+ 2,{(_;-+8]{y+2} =9
y+8+y+2+217 +10y+16 =9
2y+10+ 27 +10y+16 =9

21 +10y 416 =9-2y-10

2,/y" +10y +16 =-2y-1

2,17 +10y+16 = -(2y +1)

Squaring both sides, we get

(z.jm]: ~[-(2y+1)T

4(»* +10y+16)=4y" +4y+1
47" +40y +64=4y" + 4y +1



4y’ -4y’ +40y -4y +64-1=0

36y =-63
__ 8
Y= 36

63
Put y:—ﬁmr +3x =y, we get

Pelg=-5

36
= 36x" +108x =63

363" +108x+63=0

Here a=36, b=108, ¢=63

o ~b++]b - 4ac
2a
~108+ ,[(108)’ -4(36)(63)
xX=
2(36)
_ —108+ 1664 +9072
72
o ~108+259
72
o -108£3642
72
36(-3+ 42
,_36(=3:42)
72
L3 +2
2
Thus, Solution set = {_‘H;E]»

1) VX +3x+9 X +3x+4=5

Solution:

WX +3x 4944 +3x+4=5 .. (i)




Let x* +3x=y

So eq.(i) becomes

,ﬂy+9+1fy+ =5

Squaring both sides, we get
(Jr+9+y+a) =25
(y+9)+(» +4}+2.|||[y+9][y+4} =25

y+9+y+4+2y7 +13y+36 =25
2y+13+2,[y? +13y+36 = 25
2,y +13y+36 =25-2y-13
27 +13y+36 =2y +12

24/y" +13y+36 = -2(y-6)

= Jf +13y+36 =—(y-6)
Squaring both sides, we get

(quz +13y+ 36)2 =[-{y-6]]:

¥ +13y+36=73"-12y+36
V= +13y+12y436-36=0
25y =0

= y=0

Put y=0inx"+3x=y,weget
¥ +3x=y

o +3x=0

x(x+3)=0

Eitherx=00r x+3=0

Thus, Solution set = |-3,0|



Unit 2

Real and Complex Numbers



Exercise 2.1

Q1. Identify which of the following are rational and irrational numbers.

(1) V3 m% (3) 7 {4);—5 (5)7.25  (6)V29

Solution:

Rational Numbers

All numbers of the form £ (where p, g are integers and q is not zero)
q
are called rational numbers. The set of rational numbers is denoted by Q.

e, @ = {i:f,p.qezaﬂuq:ﬂ}

Irrational Numbers

The numbers which cannot be expressed as quotient of integers are
called irrational numbers.

The set of irational numbers is donated by O

X

e, @ = {iatﬁ,p,qEZAq:ﬂlr
q

For example, the numbers JE«,E JS_ are all imational numbers. The

union of the set of rational numbers and irrational numbers is known as the set
of real numbers. It is denoted by R,

ie., R=Q0u(Q
here 0 and Q' are both subset of Rand OnQ' = ¢

Rational Number 245
Irrational Numbers 1,36

Q2. Convert the following fraction into decimal fraction.



17
()33

Solution:

So,

19
@

Solution:

So,

57
()3

Solution:

25

0.48

170
150

200
200

=]

=0.68 Answer

]
L

4.75

19
16

30
28

20
20

19
vy =4.75 Answer



7.125

8 57
56

10
08

16
40
40

0
57

So, ? =T7.125 Answer

Solution:

11.3889

18 205
198

70
54

160
144

160
144

160

205
So, W= 11.3889 Answer



5
G g

Solution:

0.625

48
20
16
40
40

5
So, 2 =(.625 Answer

25
8) ==
(6) 3
Solution:
0.65789

38 250
228

&2 838

360
342

18

S 5 0.65789
o, —=0.
38



Q3. Which of the following statements are frue and which are false?

(i) % is an irrational number.

(i)  « is anirrational number.

(i) % is a terminating fraction.
(iv) % is a terminating fraction.

(v) % is recurring fraction.

Solution:
(i) False (i) True (iii) False (iv) True (v) False

Q4. Represent the following numbers on the number line.

2
1} =
(13

2/3

) 3 2 1 o P12z 3 4 )

4
2) -=
(2) -2

P(-4/5)
-—t -+ + ARanS, + + + + +—
-3 =2 -1 0 1 2 3

3
3) 1—
@317

3

— — NI .
T ¢ 3 =2 4 o bz 3 4



s — .
DU Y e S TP R T R T S
3
5) 2=
(5) 27
3
)
e - 4 - * * e + -
- -3 =2 -1 O 1 2 P3 4
(8) Vs
= Uy " o

Q5: Give a rational number between i and g )

Solution:

[4?]
5
Sum of numbers = % and 9 :izﬂx

1_47
2 36 2 72

Qé: Express the following recurring decimals as the rational number L where
q
p.q are integers and g0

(1) 05 (2) 0.13 (3) 067

Solution:
(1) os

Let x=0

L



Or x=0.5555... ()

Since we have only one digit L.e., 5 repeating indefinitely therefore multiplying
both sides by 10

10x=5.555.... (2)

Subtracting (1) from (2), we get
10x—x=(5.555....) - (0.555.....)
9x = 5.00000

5
Hence x==
ence x 9

(2) 013

let x=013
Or  x=0131313131313. i, (1)

Since we have only two digits l.e.. 13 repeating indefinitely therefore
multiplying both side by 100

100kal¥RNA3BELE « Vo 0 1 Y L4 (2)
Subtracting (1) from (2), we get

100x—x=(13.1313...) — (0.1313...)
99x = 13.00000

Hence x= ]—3
99

(3) 067

Let x=067
x=067676767.. m

Since we have only two digits i.e. 67 repeating indefinitely therefore multiplying
both sides by 100

100x = 67.676767....



Subtracting (1) from (2), we get
100x - x =(67.676767...) - (0.676767...)
99x =67.00000

67
r=—
Hence 9



Exercise 2.2

Q1. identify the property used in the following
i, a+b=b+a
ii. albc)=(ab)c
i, Tx1=7
iv. Xy x=px<y
V. ab=bha
vii a+c=b+c=a=b
vii. 5+ {-5} =
Ix~=1
vill. 7
ix. a>b=ac>bc (c>0)
Solution:
i. Commutative property w.r t. addition
i. Associative property w.r.t multiplication
i, Multiplicative identity
iv. Trichotomy property
v. Commutative property w.r.t. multiplication
vi. Canceliation property
vii,  Additive inverse
vii.  Multiplicative inverse
ix. Multiplicative property



Q2. Fill in the following blanks by stating the properties of real numbers used.
Ix+ 3(y-x)
=3x+3y-3x,

=3X-3IX+3Y, e
=0+3y, e

=3Y, ereeeens

Solution:

Ix + 3(y-x)
Step 1:

=3x + 3y -3x Distributive property w.r.t. multiplication
Step 2:

=3x - 3x +3y, Commutative property
Step 3:

=0+ 3y. Additive Inverse
Step 4.

= 3y, Additive identity

Q3. Give the name of property used in the following.

1. Jﬂm:\fﬁ

2 7 2 2V 7
2 =353 (3 )33
3. #+(-m)=0

4. \E\Gh a real number

)

Solution:

1. Additive identity

2. Distributive property w.r.t. multiplication
3. Additive inverse
4
5

»

. Closure property
. Multiplication inverse



Exercise 2.3

Q1. Write each radical expression in exponential notation and each
exponential expression in notation and each exponential expression in
radical notation. Do not simplify.

Solution:

(1) V6a =647

@2  =@F =
-7 =37 =47
(4) .F? = {y"z}% =3y

Q2. Tell whether the following statements are frue or false?

)58 =45
228 =
(3) V49 =7
(4) o ¥

Solution:
(1) False
(2) True

(3) False
(4) False

Q3. Simplify the following radical expression.

(1) ¥-125

Solution:



(2) {32

Solution:

=4
-{22°

=242

1
- 1."5..2"7
=422




8

@ §->

Solution:



Exercise 2.4

Q1. Use laws of exponents to simplify:

-2 -1

m (243)3 (3f}5
(192)

Solution:

(243)% 32)°

[IQE]TI

{ﬁ)i(ﬁ}z{mﬁ




(2) 2y )-8x7y")
Solution:
=2x(-8)xx’x"y )y’

-2_-1_0
Xy oz
@[22

Solution:

i =3 0 %
Xy :z
(222
xd--ri "l.lrdn 3

(81)".3° —(3)"".(243)

4
{ ) [QEHHJ‘}

Solution:

_ [34}n‘3$ _{3}4.1 I.J:‘I-
3)"3)




34n. 35 _3-In -4

34-- +3

- 34n+¢-1.-5_{2)
=(3)=(2)

=6

p a+h f bie .
Q2: Show that [—) x[—_] x[‘_
X x* x*

Solution:

NEARNEARNEA
s X x*
= [x“'“" r""' x{f"* }ﬁ-r x (X }c+u

*_—x": ":!xﬁ:i':nxr" at

- P b
&b e -a
=X

Q3:  Simplify.

1 ] ]
25 % (27) x 607
) (27) 1

1 - 1
(180)2 x4 x94
Solution:

1 1 1

27 x(3') x(3.5.2°)°

(2.22.3.3.5) x(29) x(3*)

1 1

1 1
2137131512

2x

-

dn | b k

1 -2
(27351223



1
273315232
- 11

513223
=2
=2

(2)

Solution:

(3)
Solution:

2 1
216" x252

(0.04)7

| (o)

)
(2'.3").(5%)°

5+ (5%

=5"+5

o
ol [ =



{4) (13]2 +xf,x¢[]

Solution:
— I}\-'Z _j_‘t.’rr.’r
= J.'E +Iv
— Ih )
=3
=X



Exercise 2.5

Q1. Evaluate.

(7
Solutfion:

.
=1 X1

2"

Solutfion:

R |

= (")
=(-1)”
= -1
@

Solution:

- ”2]".5

=(-1)”



“I}-I
= (1)’

(5) (-iy

Solution:

. 3
==] Xl

=—(i") xi

==l

(6) i

Solution:

=26
=1 Xl

=(")" xi
=(-1)® xi
=(=1)xi

=—j

Q2. Write the conjugate of the following numbers.
(1) 2+3i

Solufion:
z=2+3

(A

=2-3

(2) 3-5i
Solution:
z=3-5i



(4) 3+4

Solution:
z==-3+4i

(6) i-3
Solution:

z=i-3

z=—i-3

Q3: Write the real and imaginary parts of the following number.

Solution:

(1) 1+i Re(z)=11Im(z) =1

(2) -1+2iRe(z)=~1Im(z) =2

(3) -3i+2Re(z) =2Im(z) =-3,
(4) -2 -2iRe(z)=-2Im(z) =-2
(5) —3iRe(z)=0Im(z)=-3



(6) 2+0iRe(z)=2Im(z)=0

Q4. Findthe valueof xandy if x+iv+1=4-3; .

Solution:
x+iv+1=4-3i

(x+D)+iv=4-3i

By comparing real and imaginary part we get
x+1=4 and y=-3

x=4-1 and y=-3

x=3 and y=-3



Exercise 2.6

Q1. Identify the following statements as true or false.

() ¥-34-3=3

(2) i® =—i

(3) " =~i

(4) Complex conjugate of (—6i+i)is(—1+6i)

(5) Difference of a complex number z=a+bi and its conjugate is a real number
(6) If (a—1)—(b+3)i=5+8i, then a=6 and b=—11

(7) Product of a complex number and its conjugate is always a non-negative
real number.

Solution:
(1) False

(2) False
(3) True
(4) True
(5) False
(6) True
(7) True

Q2. Express each complex number in the standard form a+bi, where a and
b are real numbers.

Solution:
(1) (2+30) + (7-20)

=(2+7)+(3-2)i
=94

(2) 2(5+4i) - 3(7+4i)



=10+8i-21-12i
==11-4i

(3) -(-3+5I) - (4+90)

=3-5-4-9i
==|=14j

(@) =21 +6id" +3(i°) —6i" i+ 4T
= =2+6i(=1)+3(1)— 6(° )i + 4(i*)7i
= —2—6i(—1)+3(1) - 6(°) i+ 4(i*)Zi
=-2-6i+3+6i+4i

=1+4i

Q3. Simplify and write your answers in the form a+bi.

Solution:
(1) (-7+3i)(-3+2i)
Solution:

=21-14i —9i + 6i’
=21-23i+6(-1)
=21-23i-6

=15-23i

@ (2-4)3-)

Solution:
=(2-2iIX3-2i)

=6-4i-6i+4i’

=6-10i-4



=2-10i

@) (v5-3i)

Solution:
=(V5) +(31)" ~2(¥5)(3i)
=5+ 9(—1)—6+f5i
=5-9-65i
=—4—6+J5i

(4) (2-2i)3+20)
Solution:
=(2-33+2)

=6+4i-9i-6i"
=6-5i—6(-1)
=6+6-5i

=12-5i

Q4: Simplify and write your answer in the form a+bi.

m =
1 +i

1={
W —

=t
l+i 1-i

_=2+2i
1+1

==l+i



243

4-i
2+Hxii£
d-i 4+i

(2)

_B+M+HHGF

16+1

_5+4i

17

9-T§

3+i
O+7i 3-i
T340 3-i

(3)

_27-30i-7
B 10

=2-3i

l—ﬁxiii

340 3+i
_2-6i-4-i
v

(4)

O340 3-i
_—6-19i-7
10

_—13-19i
10

1+iY
(5) [r]



.ﬁ O
{}{2+MHI-U
- 1
2-2i+3i -3
_
5+
1 5-i
= —_——
5+i 5-i
- 5-i
25+1
|
26
Q5. Calculate (a)z (b) z+z (€) =—-= (d) :: for each of the following
(1) ==-i
(2) z=2+i
(3) =1
1—i
4-3
4) - =
@ 2+4i

Solution:



(1) z=-i
z=0-1i
(@) z4z=-i+i=0
(b) z—=z=—i—i=-2i

(C) zz=(=i)i=-i' =—(-1)=1

(2) z=2+
(@) z=2—i
[b:l :+:“=2+f+2—f=4
[CJ:—;=2+E—2+f=h

(d) zz=(2+iN2-i)=4-i*=4—(-1)=4+1=5

@)z=tt

1—i

(@) z=0—i=—i
[b]:+;:£—f=0

(€) z—z=i—(~i)=i+i=2i

(d) zz=i(-)=i=-(-D=1

4-3i
2+4i

(4) - =



_4-3i 2-4i
C2+4i 2-4i

_(4-3i)(2-40)
T 4-16°

_ 8-16i—6i+12i"
O 4-16(-1)

_8-22i-12

20

422
20

- 1 11, 1 11, 2.
(€)z—z=-c—i———i=——i
5 10 5 10 10

Q6. W -=2+3iand w=5-4i, show that.

(i) z+w

+W
(i) z—w=z—w

—W



(iii) zw=zw

{i‘-’}[i]=-ﬂ-,mhere w0

W

(v) %{: +1z) is the real part of z

(vi) %{:- ;} is the imaginary part of z
i

Solution:
z=2+3i —z=2-3i

w=5-4i —w=5+4i

i) S+w=z+w
LHS=z+w=T+i
RHS=z+w=2-3i+5+4i=T+i
Hence
LHS=RHS
i) z-w=z-w
LHS=z-w==-3-Ti
RHS=z—w=2-3i-5-4i=-3i
Hence
LHS=RHS
i)  zw=zw
ay

LHS=zw=22-Ti

RHS =zw=(2-3)5+4i)=10+8i +15i - 12"
=10-7i-12(-1)=10+12-7i=22-7i

Hence

LHS=RHS



iv) [EJZi where,w 2 ().
w) w
(i]:: where,w# ().
w) w
2 _2+3i 5+4i_10+8i+15i+12"
w S5-4i S5+4i 25-16(-1)
-2+23i _i E
T TR T
jLJ-f'..‘I—-l—E
41 41
R.H.ﬁ-z 3: 5 4 _10-8i-15i+12"
5+4i 5 4 25-16(-1)
_D2-2i 2 23
41 41 41
Hence
LHS=RHS
v) El(: +;] 1s the real part of z
1 - 1 ) )
-{:+:]=E[2+3f+2—3:]
=2(@)=2
2
vi) %{:-;} i1s the imaginary part of z
'
—(.. z =—_{2+3:'-2+3:'}
=—(6i)=3
Zf'{ )
Q7. Solve the following equations for real x and y.




i) (2-3ix+yi)=4+i
i) (3-2)x+ yi)=2(x-2yi)+2i-1
i) (3+4) -2x—yi)=x+yi

Solution:
i) (2=3Wx+yi)=4+i

2x+2yi-3xi-3yi* =4+
2x=3y(-1)=-3xi+2yi=4+i

By comparing
2x+3y=4 (i)
-3x+2y=1 (11)

Now multiplying (i) & (ii)
6x+9y=12 (i)
—6x+4y=2 (iv)

Adding (iii) & (iv)
13y=14
14

J’=E

Putting (v) in (i)

2x+3 E]=-¢I|
13

Ex=4-£
13
_352-42

2
T3




ii)

i)

(3-2ifx+yi)=2(x-2yi)+2i-1

3x+3yi—2xi=2yi° =2x—-4yi+2i-1
3x—29(-1)=3yi+ 2xi = 2x—1—4yi+2i

By comparing

Ix+2y=2x-1
x+2y=-1 (1)
3y-2x+4y=2
Ty-2x=2 (1)

Multiplying (i) & (ii), we get
lly=0=y=0

Now substitute y=0 in (i), we get

x+2y=-1
x=-1

Hence
x==land y=0

(3+4i) —=2x—yi)=x+yi



9+16i" +24i—2x+2yi=x+ yi
0-=16+24i-2x+2yi=x+yi
(=7-2x)+(24+2y)i=x+yi

By comparing
-7-2x=x
-2x-x=7=-3x=7
—x=—l

3
24+2y=y
2y-y=-24
y=-24

Hence

;
=—— and y=-24
X 3311 h!

(it ==1)



Exercise 2.7

Solve the following simultaneous equations.

1. X+y=5;x2-2y-14=0

Solution:
J.’-I-}-‘:S ........ {{]
x=-2y-14=0 ... (#)

From eq. {i] . we have

‘=5—_T ........ “'-f
¥ (i)

Put value of y in eq.(ii ), we get
¥ =2(5-x)-14=0

X =10+2x-14=0

X +2x-24=0

X +6x-4x-24=0
xl{x+6}—4|::x+ ﬁ}=[l
{_r—4}[_r—|- 6] =1

Either x=4=10 or x+6=10
_1’:4 _‘{:—ﬁ

Put x =4 in eq.(iii ), we get Putx=—6 ineq.(iii), we get
y=5-4 y=5-(-6)
=1 =5+6
=11

The ordered pairs are {4, l]land [—6,[ l]l.

Thus, solution set = {(4,1),(-6,11)}



2. IxX-2y=1 ; x2+xy-y2=1]

Solution:



From eq. {!’}._, we have
2y=3x-1
y:l(h'—l}

p=sx=g e ()

Put value of y in eq.(ii ), we get

., (3 1y (3 1Y
X+xl-x——|-| zx-=| =1
2 2 2 2

, 3,1 9, 3 1

x +Ex' —Ex—zx' +Ex—z=l
Multiplying both sides by '4' we get
4 +6x - 2x-9x" +6x—1=4
4% +6x" =9x" =2x+6x-1-4=0
X +4x-5=0

X +5x-x-5=0
x(x+5)-1(x+5)=0
{x—l](x+5}=l]

Either x=1=10 or x+5=0
r=1 x=-=-5

Putx=11n Eq.{ﬁf}, weget Putx=-51n eq.[iii}, we get

y=30-3  y=3(-5-3
301 15 1
273 32
2 16
“2 )



