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XII-MATHEMATICS

1. Applications of Matrices
And Determinants

8 —6 2
1. Example 1.1 IfA=[—-6 7 —4]
2 -4 3
verify that A (adj A) = (adj A)A = |A]ls.
Solu:
8 -0 2
Al=|-6 7 -4
2 —4 3

=8(21-16)+6(—13+8)+2 (24— 14)
=40—60+ 20
=0

LA L=0 (1)

21-16) —(—18+8)
adjA=| - (-18+8) 24-4) —(-32+12)
(24-14) —(-32+12) (56 — 36)

[ 5 10 101Ir
=/ 10 20 20 |
| 10 20 20 |
5 10 10 ]
=/ 10 20 20 |
| 10 20 20 |

3 -6 2[5 10 107
Adid)=| -6 7 -4]/10 20 20
> —4 310 20 20]

- 40-60420 80-120440 80-120+40
-30+70-40 -060+140-80 -060+140-30

10-40+30 20-80+060 20-80+60
[0 0 0]
=0 0 0|
|0 0 0]
—0 .(2)

[510 10] 8 -6 2
(adjd)=| 10 20 20| -6 7 -4
1020 20 2 —4 3

- 40-60420 -30+70-40 10-40+30
=| 80-120+40 -60+140-80 20-80+60
80-120+40 —60+140-80 20-80+60
00 0]

=0 0 0]

00 0]

_0 .(3)

Hence A (adjA) = (adj A) A= 4| L5 is verified.

T
(24— 14)

g 6 —3 a
2. Example L.12 IfA==|b -2 6]is
7
2 ¢ 3

orthogonal, find a, b and ¢, and hence A™.
Solu:

If A'is orthogonal then A =aTa=1 3
Let A4T=1,

s

[ 6 -3 a | 6 b2 [100]
; b -2 06 7 -3 -2 ¢l=[0 1 0]
2 ¢ 3 a 03 LO 0 IJ
1_ 50+9+a: 0b+06+06a 13—36+Sa_ “ 0 01
| Gb+6+6a B+4+36 2b-2+18|=[0 1 0]
¥ ) 00 1]
12-3¢+30 2b-2c4+18 ¢ +449
5405 Gb+6+6a 12-3c+3a] (10 0]
646460 b 440 2b-2c+18 =490 1 0]
D-3esde Boderts  cepz| 001
54¢=19 440=19 FH3=09
F=0-05 PF=09-40 F=49-13
)] )] )
=4 h"=9 =36
0h+6+0a=0 12-3c430=0 B-2c+18=0
ba+0h=-06 30-3c=-12 W-2e=-18
+0 at+h=-1 +3 g-c=-4 +) b-¢c=-9
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a =4 b~=9 C- =36
a=12 b=+3 C=106
a=2 b=—3 C=6
) 6 —3 2
A=7|-3 -2
- 6
2 6 3
AAT =1
AL 4T
) 6 —3 2
== -3 —2
- 6
2 6 3
cosa 0 sina
3.Er:1.1(3) If F(a)=[ 0 1 0 ]
—sina 0 cosa

show that [F(a)]™! = F(—a).

Solu:
cosot 0O sino
F(o)= 0 1 0
—smo 0 coso

|F (o)) = cos o (cos oe — 0) + sin o (0 + sin o)
— cos” oL+ sin” o
=1#0
I (0] exists.

_ T
(cosat—10) -(0-0) (O+sinw)

~(0-0) (coso+si®q)  (0+0)
-(0-0) (cosa—0)
T

adj F (o) =

(0-sm )

Ccoso. 0 smo |
adj F(o)=| 0 | 0
—sinor 0 cosdt

coso. 0 —sino
0 1 0
sino 0

adj F (o) =
cos O

1
|F (o)

coso. 0 —sino
=l 01 0 (1)
smo 0O

[F (o] = adjF (o)

cos

cost 0 sinc
0 1 0
—smno 0 cosw

cos(—a) 0 sm(—a)
F(—a)= 0 1 0
—sin(—a) 0 cos(—w)

[ coso 0 —sino
= 0 1 0
COS Ol .(2)

sinot 0O

From (1) and (2) [F (Oc)]_l =F (- o) is verified.

4. Example 1.23 Solve the following system
of equations, using matrix inversion method:
2X1+3Xo+3X3 =5,X1-2Xo+X3 = -4,3X1-X0-2X3 =3.
Solu:

203 3y 5

1 -2 1||ly][=] -4

3 -1 -2 |Lz] 3
AX=B

A|=2(4+1)-3(-2-3)+3(-1+6)
=10+ 15+ 15
=40#0

A~ exists

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.com



https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net

www.TrbTnpsc.Com

_ T
4+1) —(-2-3) (-1+06)
adjA=| —(-6+3) (=4-9) -(-2-9)
(3+6) —(2-3) (—4-3)
_ T
5 5 5
=3 —-13 11
9 1 -7
5 3 9|
=5 -13 1
5 11 -7
S S
A A adj A
5 3 O
Ll —13 1
S 40 )
5 11 -7
()= X=A'B
5 3 9 5
Ll o3 -
40 )
11 -7 3
. [ 25— 12+ 27
= — 15 572
10 23+52+3
25— 44 - 21
[ 40
40
— 40
'1.'1 ]_
Xo |= 2
'1.'3 —1
solution 1s Xy =1, x, =2, x3=—-1
-4 4 4
5. Example 1L.24IfA=|-7 1 3
5 -3 -1
1 -1 1
andB=|[1 -2 -2/, find the products
2 1 3

AB and BA and hence solve the system of
equations x-y+z = 4, x-2y-2z = 9,
2X+y+3z = 1.

Solu:
-4 4 4|1 -1 1
AB =|-7 1 3|l 2 =2
5 -3 -1)|2 1 3
~4+4+8 4-8+4 -4-8+12
=|=7+1+6 7T=-2+3 =7-=2+9
5-3-2 -5+6-1 5+6-3
2 0 0
=0 8 0|=81
0o 0 8
1 -1 1|-4 4
BA=|1 -2 =20I=7..1 3
2 1 3|18 -3 -1
[ 4+7+5 4-1-3 4-3-1
=|=4+14=10" 4-2+6 4-6+2
| 8=T+15 8+1-9 B8+3-3
'8 0 0
=0 B 0|=81,.
0 0 B

we get AB = BA=8I..

1) 1 L1
—A|B=B|—-A4|=1,.Hence, B =-=-A4

.8 8 : 8

Writing the given system of equations

in matrix form, we get

=1 1 X
=2 =2|ly| =19
1 3 4

[} —_— —_—

,—]
=
=
\J;I
(]
Il
- O &
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4 4 474
9
1

~16+36+4
—28+9+3

20-27-1

X 3
vl =|-2
= —1
the solution is (x =3, y=-2,z=-1).

6. Er:1.3(1-iv) Solve the following system
of linear equations by matrix inversion
method: x+y+z-2 = 0, 6x-4y+5z-31 = 0,
5x+2y+2z = 13.

Solu
L1 1fx] [ 2]
6 —4 5| y|[=]|31]
5 2 21Lz] [13]
AX=B
X=a"lp ..(1)
1 1 1
A=l6 -4 5
5 2 2
A[=1(-8-10)—1(12—25)+1 (12 + 20)

=—18+13+ 32
=27#0
A " exists
T
(-8-10) —(12-25) (12+20)
adjA= —-(2-2) (2-35) -(2-5)
(5+4) -(5-6) (-4-0)

_ T
— 18 13 32
— 0 -3 3
9 1 —10
18 0 9 ]
= 13 —3 1
32 3 —-10
- 1
A" l= adj A
T A
. — 18 0 9
=37 13 =3 1
32 3 —-10
—18 0
i [ 2]
()= X=77 13 -3 | 31 |
27 _
32 3 -10 (L13]
. —36+0+117
:E 20—93 +13
04 +93-130
1_ 31
:E — 54
27
X 3
| z) |
solution is ¥x=3: y=—2 and z=1
-5 1 3
7.Er:13(2) IfA = 1 —5| and
1 -1 1
1 1 2
B=13 2 1] , find the products AB and BA
2 1 3

and hence solve the system of equations
X+y+2z = 1,3x+2y+z = 7, 2X+y+3z = 2.

Solu:
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-5 1 371 1 2
AB=|7 1 =5[3 2 1

1 -1 1llz 1 3
—5+3+6 -5+2+3 —-10+1+9
=|7+3-10 7+2-5 14+1-15
[1-3+2 1-2+1 2-1+3
40 0
=10 4 0|=4L
00 4
1 1 2][-5 1 3
BA=|[3 2 1||7 1 -5
2 1 3/l1 -1 1
4 0 0]
=0 4 0|=4L
0 0 4
AB=BA=4I, = B—l=£ﬂ—}{1}

HER [N

—BX=C=X=B"*C—(2)

-5 1 3
From (1) = B~ =£A—f 7 1 —5]
1 -1 1

From(2) =X=B"'C=

-7 2

1 -5+7+6
==-17+7-10
1-7+2

o)L

Solution : (x,v,2) = (2,1,-1)

8. Er:1.3(5) The prices of three commodities

A person P purchases 4 units of B and sells two
inits of A and 5 units of C . Person Q
purchases 2 units of C and sells 3 units of A
and one unit of B . Person R purchases one
init of A and sells 3 unit of B and one unit of

C . In the process, P, Qand R earn 15,000,

1,000 and *4,000 respectively. Find the prices

A,B and C are' x,y and z per units respectively.

per unit of A,B and C . (Use matrix inversion
method to solve the problem.)

Solu:

From the given data,
2x — 4y + 5z = 15000 — (1)
3x+v—2z=1000— (2)
—x +3v+z=4000— (3)
2 —4 5]rx 15000
3 1 -2 [}] = | 1000
-1 3 11tz 4000
= AX=B=X=A4"'B

Al =2(1+6) —(—4)(3 -2} +5(9 + 1)
=14+4+50 =68

AL exist
1+6 15+4 8-5
adiA=[2—3 2+5 15+4
94+1 4—6 2412
7 19 3
=|—1 7 19
10 -2 14
_J___
At =adjA
s 7 19 3
== —1 7 19
10 —2 14
X =A"'FE

X 1000 7 19 3115
= [}’] =— |71 7 19(|1
z 10 —2 141L4

, 7 19 3 ][15000
=—|—1 7 19]|| 1000

B

10 —2 1411 4000
1000 105+ 19+ 12
= —154+7+76
| 150 -2+ 56
1000 b
= 68
1204

2000
== L] 1000
3000

The price of one unit of &, B and C are
Rs.2000, 1000 and 3000 respectively.
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9. Example 1.26 In a T20 match, a team
needed just 6 runs to win with
Solu:
y=ax*+bx+c
(10,8) = 100a + 10b+c =8 —= (1)
(20,16) = 400a + 20b+ ¢ = 16 - (2)
(40,22) = 1600a + 40b +c = 22 = (3)
100 10 1

400 20 1
1600 40 1

1 11
4 21
e 4 1

A=

=100x 10

=1000[1(2 —4) —1(4 - 16) + 1(16 — 32)]

=1000[-2 + 12 — 16]
= —6000
8 10 1

1l 20 1
22 40 1

A,=

4 11
8 2 1
11 4 1

= 20[4(2 — 4) - 1(8 - 11) + 1(32 — 22)]

=2x10

=20[-8+3+10]
=100

1000 8 1
400 16 1
1600 22 1

1 4 1
4 8 1
16 11 1

=200[1(8 — 11) —4(4 — 16) + 1(44 — 128)]
= 200[-3 + 48 — 84]
=—7800

"ﬁil=

=100 x2

100 10 B
400 20 16
1600 40 22

A=

1 1 4
4 2 8B
le 4 11

=100x 10x 2

= 2000[1(22 — 32) — 1(44 — 128) + 4(16 — 32]]

= 2000[—-10 + 84 — 64]

= 20000
A 100 1
a =-0_ =——;
A —6000 &0

Ap  -7800 13

b ~ 2 Zeoo0 10’
c 20000 10
c = T = “ihnm = _T
* The equation of the pathis y = e -
&0 10 3
Sub. x = 70, we get
1 T 13 10
y=—=(707+Z(70) - *

s%00 , 910 10 _ .
50 w3

Hence the ball went for six and the
Chennai Super Kings won the match.

10.Er:1.4(1-iii) Solve the following system of
linearequations by matrix inversion method:
3x+3y-z = 11, 2x-y+2z = 9, 4x+3y+2z = 25.
Solu:

3 3 -1
A=12 -1 2
4 3 2
=3(—2-6)—3(4—-8)—1(6+4)
=—24+12—-10
=22
11 3 -1
A=19 -1 2
25 3 2
=11(—2—6) — 3(18 — 50) — 1(27 + 25)
= —88+96—52
=—44
3 11 -1
Ay=12 9 2
4 25 2

=3(18—50) — 11(4 — 8) — 1(50 — 38)

=96 +44 — 14
= —6Bb
3 03 11
A=2 -1 9
4 3 25
= 3(—25—27) —3(50 — 36) + 11(6 + 4)
= —156—42 + 110
= —88
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A —14
_‘r:f: n-..:2
¥y =EE=_MJ=3

A T -2z

A —28
2::':: -.n=4'

Solution : (x.y.2) = (2.3.4)

11. Er:1.4(1-iv) Solve the following systems

of linear equations by Cramer’s rule:

2l 2 _q-0i43242-2=0,
z X 'y z

X y

2 5 4

————— +1=

X Z

Solu:

let t=a-=hb-=¢
x ¥ F-4

3a—4b—2c=1—- (1)
a+2b+c=2—=1(2)
2a—5b—4c=—1—(3)
3 —4 —2

1 2 1
2 -5 —4

A=

=3(—8+5) —(—4)(—4—2)—2(-5—4)
— —9—24+18
= —15

1 —4 -2
2 2 1
—-1 -5 —4
=1(—8+5)— (—4)(—8+ 1) —2(—10 + 2)
=-3-28+16

= —15

A=

301 -2
1 2 1
2 -1 —4
=3(-8+1)—1(—4-2) = 2(-1—4)
=—21+6+10

=-5

3 -4 1
1 2 2
2 -5 -1
=3(—2+10)— (—4) (-1 -4 + 1(-5—4)
=24-20-9

ﬂlb=

A=

12. Er:1.4(5) Er:1.4(5)A family of 3 people
went out for dinner in a restaurant. The cost
of two dosai,three idlies and two vadais is
Rs.150. The cost of the two dosai, two idlies
and four vadais is 200. The cost of five
dosai, four idlies and two vadais is Rs. 250.
The family has Rs .350 in hand and they ate
3 dosai and six idlies and six vadais. Will
they be able to manage to pay the bill
within the amount they had ?

Solu:

Let Rs.x, y and z be the cost of | dosai,

1idly and | vadai respectively.
From the given data,
2x+ 3y +2z2=150— (1)
2x + 2y + 4z = 200,

x+yv+2z=100— (2)
Sx4+4y+2z=250—(3)
2.3 2

1. 1 2
5 4 2

=2(2—8)—3(2—10) +2(4—5)
=—12+24-2

=10

1530 3 2
100 1 2
230 4 2
= 150(2 — 8) — 3(200 — 500} + 2(400 — 250}
= —900 + 200 + 300

= 300

A=

Ay=
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2 150 2
1 100 2
5 250 2

A,=

= 2(200 — 500) — 150(2 — 10) + 2(250 — 500)
= —600 + 1200 — 500

=100
2 3 150
A=1|1 1 100
5 4 250
= 2(250 — 400) — 3(230 — 3007 + 150({4 — 3)
—300 + 750 —150
= 300
_ L4 200
xX=7= m—SE]I
,— Sy 100
Y=%"" =10
4z _ 300
Z=I 10—3[}

The cost of 3 dosai, & idlies and & vadais
=3x+6y+6z
= 3(30) +6(10) + 6(30)
=190 + 60 + 180
= 330 =2 350

Hence they can manage to pay the bill.

13. Example 1.28 The upward speed v(t)of a rocket

at time t is approximated by

v(t) =at?+bt+ ¢, 0 < t <100 where a,b and ¢ are
constants. It has been found that the speed at times
t=3,t=6, and t = 9 seconds are respectively, 64,
133, and 208 miles per second respectively. Find
the speed at time t =15 seconds. (Use Gaussian
elimination method.)

Solu:

v(t)=at*+bt+c
v3)=64=9%+3b+c=064—(1)
v(6) =133 =36a+6b+c=133—=(2)
v(9) =208 = 8la+9b+¢c=208—(3)

9 3 |64
[4B]=(36 & 1[133
81 9 |208
9 3 64 \p, - R, —4R,
~lo -6 —3|-123 |57 pFop
0 —18 —8l-368/ "2 Mz M
9 3 |64
~(u 2 1 41)5"3_}(_5)33
0 18 8l368/ R, —(—)R,
9 3 64
~lo 2 41 |R; — Ry — 9R,
0 0 —1l-1

9a+3b+c= 64— (1)
2b+c = 41 —(2)
—-c=-1 ¢=1
(2)=2b+1=41
2b =40
b=20
When b = 20, c=1

(1)= 9% +60+ ]1=064:
90 =3

[

a=

Le(t) = étz +20t+1]

v(15) = =(15)% + 20(15) + 1

=75+ 300+ 1 = 376 miles/sec

14. Er:1.5(1) Solve the following systems

of linear equations by Gaussian elimination

method: 2x+4y+6z = 22, 3x+8y+5z = 27,
-X+y+2z = 2.

Solu:
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2x+4v+ 6z =22,
+2=x+2y+3z=11

—x+y+2z=12
11
27
2

11 )R: —~R.— 3R,

1 2 3
[A|B]=(3 8 5
1 1 2

12 3
~lo 2 —4
03 5
12 3
~lo 2 —4

o0 0 22

o) Ra= R +R

11
—EJRZ — 2R, — 3R,
44

x+2y+3z=11 = (1)
2y —4z=—6—(2)
22z =44
z=2
Putz=2in(2)
2y —4(2) = —6
2y=—6+8
2y =
y=1
put y=1 z=2in(1)

x+2(1)+3(2) =11
x+8=11

x=3

Solution: (x, y.z) = (3,1,2)

15. Er:1.5(2) If ax?+bx+c is divided by x+3,
x—5, and x—1, the remainders are 21, 61 and
9 respectively. Find a, b andc. (Use
Gaussian elimination method.) PTA-3

Solu:
Let p(x) =ax®+ bx+c¢
p(—3)=21

al=3P +b(-3)+c=21

9a—3b+c=21-(1)
p(5) =61

a5 +b(5)+c=61

28a+5bh+c=61-=(2)
p(1) =9

a(1)?+b(1) +c=9

atb+ec=9-=(3)

9 -3 1
[A|B] = (25 5 o1
1 1 1

1 11
~(2551
9 -3
1 1 1
~(u—zn—24
0 —12 -8
111
~(ﬂ55
0 3 2
111
~(ﬂ55

0 0 -8

21
61)
9

9
61)}?1 = R
21

—164) p R, -9R,

J )H: ~ R, —25R,
—60

41
—15

)

9
4']_ )Rz —* ERQ g SR:
—48

at+b+c=9-—=(1)
Sh+6c=41-=(2)
—8c=-—48
c=6
Putc=6in(2)
5h+6(6) =41
Sh=41-36
S5h=5
b=1
Puthb=1.,c=6in(l)

atl +6=9
a=2
Solution: (a. b, ¢) = (2,1,6)

16. Er:1.5(3) An amount of * 65,000 is
invested in three bonds at the rates of 6%,
8% and 9% per annum respectively. The
total annual income is ~ 4,800. The income

from the third bond is 600 more than that
from the second bond. Determine the price
of each bond. (Use Gaussian elimination
method.)
Solu:

Let the price of three bond be %, y and z respectively.

From the given data,
x+y+z=65000- (1)
Total annual income = Rs.5,000 =

6% of x +8%of v+ 10% of z = 5000

= x4+ y+27=5000
1o 100 100
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= b6x + 8y + 10z = 500000
=+ 2,3x+ 4y + 5z = 250000 — (2)

Income from third bond = income from second
bond + Rs.800

= 10% of z =8%of y + 800
=2 = iy-!—ﬁ{}l]

100 100
10 2y +20000
— —F = Sy+20000
100 100

= 10z = 8y + 80000
= —8y + 10z = 80000
=+ 2,—4y + 5z = 40000 —= (3)

1 1 165000
[4]8] = LS 4 5 25{}0{}0)
0 —4 5140000
1 1 1|65000
- ({} 1 2|55000|R.— R.— 3R,
0 —4 5140000
1 1 1]|65000
~ ({} 1 255000 )Rz —= Rz + 4R,
0 0 131260000

= x+y+z=65000-(1)
y+ 2z = 55000 — (2);

13z = 260000
z = 20000

Put z = 20000 in (2)
y + 2(20000) = 55000
y = 55000 — 40000
y = 15000
Put y = 15000,z = 20000 in (1)

x+ 5000+ 20000 = 65000
x + 35000 = 65000

x = 30000
Solution: The price of 6%, 8% and 10% are
Rs.30000, Rs.15000 and Rs.20000 respectively.

17. Er:1.5(4)A boy is walking along the
path y = ax?+bx+c through the points (-6,8),
(-2,-12 ) and (3,8). He wants to meet his
friend at P(7,60) . Will he meet his friend?
(Use Gaussian elimination method.)

Solu:
y=ax*+bx+c

(68 g a(-6)7 + b(-6) +¢

Jba—6b+c=8—=(1)
(—2,—12)
—12=al(-2)*+b(-2)+¢
4a—-2b+ec=—-12-=(2)

(3.8)
8=a(3*+b(3)+c

9a+3b+c=8—=1(3)

36 —6 1| 8
[A|B]=(4 -2 1—12)
9 3 1l 8

36 —6 1| 8 \p _op, —R,
0 18 3| 24 /° S
~(u 6 4 —58) (f) :
0 6 1l 8 R;—*(;)Ra
36 —6 1| 8
~| 0 —65 4 _58 Rg _:’Rg_ +R:
0 0 5l-50

Jba—6b+c=8-—=(1)
—6b + 4c = —58 = (2)
S5c=-50
c=—10
Putc =—10in{(2):
—6b + 4(—10) = 58
—6b — 40 = 58
—6b =58+ 40
—6b=—18
b=3
Puth =3,c=—10in (1)
360 — 6(3)— 10 =8
36a—18-10=8
Joa=8+28

36a = 36
a=1

solution: (a.b,c) =(13,-10) = |y =x>+3x-10

Putx=7=y=(7)*+3(7)-10
=49+21-10
=60
y=60
The point P(7,60) satisfies the equation y = x* 4+ 3x — 10,
hence the boy will meet friend at p(7,60).
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2. Complex Numbers

1. Example 2.8 Show that

(i) (2+iV3)" +(2—1v3)" is real and

o 19491\ 15 8+i\15.
02 (22 e

Imaginary.
Solu:

19—-7i 19-7i 9-i
= X

9 +i 9+i T9—i
164 — 82i
- 82
=2—-1

20—5i 20-5i 7+6i
= X

7 — 6i 7—6i 7+6i
170 + 85i
B 85
=2+1i

(19 - 71’)12 s (20 — 51‘)12

=911 7 — 6i

z=2-D2+2+1?

z=02+D+@2-D1?

Z=Z>=ZIs real.

(i)

19+9i 19+9i 5+ 3i

5-3i 5-3i 54%3i
68 + 102i
REEY
=2+ 3i

8+i 8+i 1-2i

1+2i 1+2i 1-2i

10 — 15i
- s
=2-3i
19+9i\® ,8+i\®
Z=(5—3i) _(1+2i)
z=(2+3D)P - @2-3)V
z=—-2+3DP+@2-3)V
Z = —Z = Z purely imaginary.

2. Example 2.14 Show that the points

-1 . .43 -1 .43 )
1,7 + 1%and,7 — 1§are the vertices of

an equilateral triangle.
Solu:

) =

letz, =1,2, = —é—i— f‘—f and z; = —é—i*—;

-~
A

The length of the sides of the triangle are

=)
-si= |1 (-2+2)

. f""’E.

¥4 =

Since all the three sides are equal,

the given points form an equilateral triangle.

3. Example 2.15 Let z3, z,and zzbe complex

numbers such that

|z, |=|z,|= |z3| =r > 0and z; + z, + z3 # 0.
1Z2+ZZZ3+Z3Z1

yA
Prove that =r
Z1 +Z2 +Z3

Solu:
|z4| = 7
|z1]% = r2;

s Zl Z_l = ]"'2
?—2

Zy =—
1 =
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.. pd pl
Similarly, 2z, = — 12, = —
1!'1' 4 E 2 E_:I

Iy T TE= —_+ +—

(3 2E3+E Iy +3’-.5:)
3

ZyZ3Ey
Il +E Z3TE1 2

= |z, +2,+2,| = |r-|

132y
=g+, 4z = PR
B 212223
= |z, 42, +2,| = p2EEEninn]
- |21 |22 ]123]
= |zt 2+ =77 3]32+i::.:+3331
= |z, + 2, + | = B
EyEy+EzEytEay| _

Dbtz |
4. Er:2.5(7)If z1, z2and zzare three complex
numbers such that|z, |1, |z, |= 2,|z3]|=3
and|z, + z, + z3| = 1, show that

|92,2,4+47,25 + 2,23| = 6.

r

Solu:
|z, =1 =
|Z‘1|2:15
le_ls
z 1
177
22] = 2 :
Zo| =2 =2 72, = —
2 2 Z
23] = 3 2
Z2| =3 = 2, = —
3 3 Z_
‘Zl‘|‘32+23|—‘_ _‘|‘ ‘

Z9Z3 +4Z,Z3 + 93122

Z41Z7Z3
Z9Z3+ 4242, + 92,2,

Z412373

192423 + 42425 + 2, 23]
24]122|| 25|

192425 + 4242, + 2,23

1x2x%X3
. |92429 + 4242, + Z223| = 6

5. Er:2.6(2)If z = x+ iy is a complex
number such that Im (?ZH) = (0, show that
iz+1

the locus of z is 2x?+2y?+x-2y = 0.,
Solu:

Given:z=x+1y
22+l 2(xHiy)H

: — be—ad
iz+1l  i{x4iyi4l ImiZy=——
( } E.E_I_n’.!
_ (Zx+1)4izy
[1-y)+ix
Herea=2x#1 ,b=12y, c=0-»d=x
Zz41
Im( * ) =0
£+1

Gl o
(1-y) +x2

= y— y*— x*—x=0

= x4+ yi+x— y=10

6. Example 2.18 Given the complex number z
=3+i2, represent the complex numbers z, iz and z
+iz in one Argand diagram. Show that these
complex numbers form the vertices of an isosceles
right triangle.

Solu:
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Given:z =34+ 2i = A(3.2)
iz=i(3+2i)=-2+3i =B(-23)
z+iz=3+2i—2+3i= +5=C(15)
The length of the sides of the triangle are
AB = ,_,-"(xj_ — )%+ (v —¥2)?
=J(3+2)2+(2-3)2
=25+
BC = ...’I{xi —x.)% + (¥, — ¥2)?

= [(m2—1)2+(3-5)¢
=i+ 4

=413

CA=(xy —x2)% + (3 — ya)?
=J1-32+(5-2)7
=+/4+9

= 1”;1—3

AB* =26 ,BC* =13.CA* =13
Since (i)BC =CA =+/13
(ii)BC*+ CA* =134+ 13 =26 = 4B?,

So the given vertices
form an isosceles right triangle.

3. Theory of Equations
1. Er:3.1(4) Solve the equation
3x3-16x2+23x—6 = 0 if the product of two
roots is 1.
Solu:

Given the product of two rootsis 1
Solet,aff = 1

23 = apy =——(-.;—6) =2

afy = 2

LY =2

y=2
2 3 — 16 23 -6
0 6 — 20 6

3 =40 B J%

3x%?— 10x+ 3 = 0 is another factor.
(x — %)(x—?}) =0
x=1 or x=3

3

The roots are % ,3,2

2. Er:3.1(6)Solve the equation
x3—9x2+14x +24 = 0 if it is given that two of
its roots are in the ratio 3:2.

Solu:

Givenx® —9x* + 14x +24 =0

-1 1 -9 14 24

0 <1 =10 =24
1 10 24 |0

x%?+ 10x — 24 = 0 is another factor.
(x-4)x-6)=0
X=4 or x=6
Two of its roots are in theratio3:2 is 6,4
Hence the roots are 6, 4 and -1

3. Er:3.1(10)If the equations x*+px+q = 0 and
x%+p'x+q’ = 0 have a common root, show
r_ 7 At

Pq p, 9o q’ a

q-q p'-p

that it must be equal to
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Solu:

Let @ be the common root of the

given equations. Then,

a+patqg=0 ..... (1)

a* a q o S
= an o oo
pa'-pla  q-q q-q/  p/-p
a> _ pa/-p'q
a q-q/
_ pa'-vlg . el
q-q/ p/=p
I—p/ gl
PqQ'—=p'q {4
Hence, @ = =——— or @ = ——is proved.
n-al n/=n

4. Example 3.15 If 2 + i and 3 — +/2are roots
of the equation
X8 —13x° +62x* —126x3+65x%+127x—140= 0,
find all roots.

Solu:

Given roots are 2 + i,3 — V2
Other roots will be2 —i,3 + /2, a,p

Z:

4+6+a+p =13

Z:

(2+D2-D(3-v5)(3+V2)ap = 140
(4+1)(9 - 2)af = —140
(5)(7)af = —140
aff = —4

-co-effi ofx>
co-effi of x°

constant

co-effi ofx®

a—p=(a+p)*—4ap

The roots are

2+i,2—-0i,3—V23+V2 —-1,4.

5. Er:3.3(4)Determine k and solve the
equation 2x3-6x?+3x+k = 0 if one of its
roots is twice the sum of the other two roots.

Solu:

Given2x* —6x* +3x+ k=0
Let a, B,y be the roots.

one of its roots is twice the sum of the other two roots.

a=2(B+y) =°B+y=%

P Elz(a+B+Y)=_£

a+B+y=—{'T°]=g=3
«
a+ - =3 2a+@
N 3
3a =6
a=2

»k=2=0 = k =2
2x*~2x—-1 =0 isanother factor.

-b+vb%i-4ac

ok —.
2a

_ 244-4(2)(-1) _ 24V1Z

2(2) = Ak
_ 24Vax3 _ 2i2V3 _ 2(14V3) _ (1+v3)
=~ i T4 4 e

k = 2, and the roots are 2, (u;?).
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6. Er:3.3(5)Find all zeros of the polynomial
X5—-3x°—5x* +22x3 —39x2-39x+135, if it is

known that 1+2i and v/3 are two of its

Zeros.

Solu:
Given roots are 1 + 2iandy3
Other roots will be
1+2i,1-2i,V3,—V3,a,p8

Z _ -co-effi ofx>

1 co-effi of x®

1+2i+1-2i+V3 —V3+a+f=3
2+a+p=3
a+p=1 0
Z __constant
6 co-effi ofx®
(1+20)(1-2D)(V3)(—V3)ap =135

(1+4)(—3)ap = 135

_15af = 135

B 135
T
aff = -9

(@ —pB)? = (a+p)*—4ap
=1-—4(—9)
=1+36
a— B =37 e
0+0®>2a=1+37
1++/37
2

0+0=2=1—-vV37

1—-+v37
2

a =

p =

The roots are
—21i, \f_ \/_

7. Er:3.5(5) Solve the equations
6x*—-35x3 +62x°—35x+6= 0
Solu:

6x*—35x3 +62x°>—35x+6= 0

1+ﬁ1 V37
2

1+ 2i,

6 35 62 =35 6
2 0 12 -46 32 -6

6 =23 16 -3 0
3 0 18 -15 3

6

-5 1 0

x2-5x+1=0
2x-1)3x—-1)=0
1

x —_—
2
—2,

1
'3

N|H

1
.3,=
"3

8. Er:3.5(7) Solve the equation

6x*—5x3 ~38x2—5x+6= 0 if it is known that §

is a solution.
Solu:

: i B2 2
Given % is a solution

~ 3 1s another root.

W=
(=)

—a =38 =5 B
0 2 -1 -13 1

3] 6 -3 -39 -18 |0
0 18 45 18

6 15 6 0
6x*4+15x+6=

0 is another factor.
2x*+5x+2=0
(x+2)x+2) =

xz—% and x = -2

1 1
Hence,x =-,3,—-,— 2
3 2
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4.Inverse Trigonometric

Functions

1.Er:4.1(6)Find the domain of the following
x2+1]

f(x) =sin™? [ —
Solu:

Domain of sin™! is [—1,1]

— —2x=x"+1
=0=x+1+ x
= 0= (x+1)*
= (x+1)*=0
= x+1=0

= x=—-1-(1)

—=x+1= x
=x+1—- x=0
= (x—-1)=0
=x—1=0
=x=1-=1(2)

From (1) &(2)= —-1=x=1
~ Domain of f(x) = sin™! (%) is [-1,1].

2. Example 4.7 Find the domain of

-1 2+sinx
COS 3 .

Solu:
The domain of cos xis[—1,1]. So

Z+sinx
<1

—1 = =
3

—3<2+sinx <3

—Ls=sinx=1

—l=sinx=1

—sin Y1) € x = sin (1)
o . "

=SxX=-

2 2

Liuil

. 24sinx
~ The domain of cos 1 ( )

is |53
3. Example 4.4 Find the domain of
sin™1(2 — 3x?)
Solu:
Domain of sin™! is [—1,1].

—1<=<2—-3x?<1.

—-1< —3x2 —3x2<1
— —3 < —3x7? = —3x%< -1
= 3x2 <3 = 3x?=1

=x=1-(1)

= x*z2-(2)

From(1) & (2),

lex2=1
3
Lelxl=1

el

X E [—1.—%] U [\%1]

W3
4. Er:4.2(5)Find the domain of
-1 |X|—2 -1 1—|X|
FO = sin™ [5=] 4 cos™ [ ]
Solu:
The domain of sin " xis [—1,1]
the domain of cos txis[—1,1].

So,—1< 2o . gk
3

—1=H2 < 1= <1
- 4

= 3=[x|-2=3 |=-4=1—-[|x|=4

= -1=<|x|=5

= |x| =5

5. Er:4.4(2)Find the value of
—V3
cot™1(1) + sin™? (T\/_> —sec™1(—V2)

Solu:
cot (1) + sin 1(—”—5) —sec }(—/2)

= tan(1) + sin ! (— sin (ZE)) L (— %)

v

= tan (E) +sin ! (SiI] (— E)) — CO0S (TI — E)
4 3 4
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6. Example 4.10 Find the value of

-1(_ -1(1 -1 (1
tan™"(—1) + cos (2)+51n (2)
Solu:

17 _ 1§ _ w
tan '(—1) = tan ( MHJ

- tan * (can(-3)

3
. 1 . N
sin 1 (——) =sin ! (—sm—_)
2 b
. 1 . m
=sin Y sin(—-
[}
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