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Application of Matrix and Determinants

Important points:

-1 _ i .
1. A~ = IAIad]A
2. A'=+ ——adjA
ladjAl|
1
: = + i ]
3 A + |ade|ad] (adjA)
4. The rank of a matrix is equal to the number of non-zero rows in row-echelon

form of the matrix

5. Matrix inversion method: AX=B ==>X= A" 'B

6. Cramer’s method:
Ay A Az
X = — = — 7 = —
A’ y Al A

7. If AAT = ATA = I then A is orthogonal
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CHAPTER 1

Application of Matrices and Determinants:

2, 3 Mark Questions:

2 -1 3
1. Find the inverse of the matrix [—5 3 1]
-3 2 3
Solution:
2 -1 3
|Al=[-5 3 1|=2(9-2)+1(-15+ 3)+3(-10 +9)
-3 2 3
= 2(7)+1(-12)+3(-1)=14-12-3= -1£0
2 A 32 A3
9-2 -3+15 —10+9] o SR E
adjA= | 6+3 6+9 3—4
1-9 -15-2 6-5 2 132z 13
-5 3 1 -5 3 x
=3 2 3 -3 23
7 12 -1 [7 9 -10
adiA = 9 15 -1 :l12 15 —17]
-10 -17 1 -1 -1 1
) [7 9 -10 -7 -9 10
A7 = —adjA=— (12 15 -17| =[-12 -15 17
-1 -1 1 1 1 -1

2. IfA= [_85 ‘34], verify that A (adj A) = (adj A) A= |A[I,

Solution :
adj A= [g g]
jal= |2 g=24-20=4
|A|12:4[(1) ‘1)= ‘é 2] ........... 1)
A (adj A) = ‘é Z .................. 2)
(adj A) A= g 2] .................... 3)

From (1), (2) and (3)
A (adj A) = (adj A) A = |A]L,



3. If A= [(1) _43] and B= [_02 :ﬂ,verify that (AB) 1 =B~147!

Solution:
. [o —3] [—02 :i _ _02++00 _03+_34 _ [o 3]
IAB| =0+ 6 =6: adj AB= [‘27 ‘03]
(4B)™* = - adj (AB) = 2[‘27 ‘03] ......... (1)
Biat=1 [‘2 _03] ..................... )

From (1) and (2)
(AB)‘1 =B 1471

— _3 H -1 — p—-14-1
4, If A= 7 ]and B= [5 5 ]verlfythat (AB)"'=B71A

Solution:
_ 33 21-1 -31 _[-3+10 -94+471_17 -5
AB'[7 ][5 2]_[—7+25 -21+10/ " l18 -11
_ _ 19 adi _[-11 5
|AB| =-77 + 90 = 13; adj (AB) _18 7
PR G _1_[-11 5
(AB) _IABIadJ(AB)_13_ _18 7l (1)
“14-1_1[-11 5
B4 _13[_18 7] ..................... )
From (1) and (2)
(AB) 1 =pB71471
2 -4 2
5. Find amatrix AifadjA=|-3 12 -7
-2 0 2
Solution:
A=+ adj (adj A
J— j (adj A)
ladjA| = 2 (24 -0) +4 (-6 -14) +2 (0 + 24)
= 48-80+48=16

JladjA| =V16 =4



NUNREN

0 81

SYS Y

X

24—0 —-14+6 04247
adj (adjA)=] 0+ 8 4+ 4 8—-0
28—24 —-6+14 24-12
24 20 241"
= \ 8 8 8
4 8 121
24 8 47
lZO 8 8
24 8 12.
24 8 4
A=+ _adj(ade)—+ 20 8 8=
24 8 12
. -8 1 4
If A= 5[ 4 4 7] Provethat 47! = AT
1 -8 4
Solution:
AAT = = AT = Al
-8 4 1
AT = g[ 1 4 —8]
4 7 4
1 41 [-8 4 1 81 O
AAT = [ 4 13[1 4 —8] :8%[0 81
-8 4 4 7 4 0
Al = AT
cosa 0 sina
If F(a) = [ 0 ] show that (F(a))™! = F(-a)
—sina 0 cosa
Solution:
rcos(—a) O sin(—a)
F(—a) = 0 1 0 ]
|—sin(—a) 0 cos(—a)
cosa 0 —sina
F(—a)=] O 1 0 ] ........ (1)
lsina 0 cosa
cosa 0 -—sina
(F(a))‘lzl 0 1 0 ] ........ (2)
sina 0 cosa

From (1) and (2), (F(a))™! =F(-a)

1 0 O
0 1 0=l

0 0 1



0o -2 0
8. Ifadj(A):[6 2 —6],findA‘1

-3 0 6
Solution:
ladjA| = 0 (12 -0) +2 (36 -18) + 0 (0 +6) =36
JladjA| =/36 =6
-1 _ i B
A = ilAlad]A
) 0 -2 0
:i'g 6 -2 0
-3 0 6
0O -2 0
9. IfadijA=|6 =2 0],findA™?
-3 0 6
Solution:
ladjA| = —1(1—-4) - 2(1-4)+22-2)= 3+6+0=9
Jladjd] = V9 = 3
. . -1 2 2
Al = + ——adjiA=+-[1 1 2]
ladjA| 3
2 2 1

10.  Verify the property (A")™* = (A")T with A = [i ‘;

Solution
|A| =14 —-9=5
adjA = [—71 _29]
A= adia=3 7 7
@A=Ly S (1)
@ary1= [_79 ‘21: ....................... (2)

From (1) and (2)(4"1)T = (4T)™?



cosf —sin@

11. Prove that [sine 050

] Is orthogonal

Solution
If AAT=ATA =1then A is orthogonal

(i ) oy )
=l L

_ [ cos?6 + sin*6 CosBsinf — sinb cos 9]
sinfcosl — cosOsinf cos?0 + sin?0

1 0
0 1

~ A'is orthogonal.

AAT = [ ] =1 similarly ATA=1

12.  Find the matrifoorwhichA[_S1 _32]: [174 ;]
solution:
e 7encly e
Bi= |2 D= -1043= —7sagm= 7 ]

pi=ZadiB=-1[F 7]
A:[174 ;](_%)[—12 —53]:_%[:28 +7 —42 +35

|7l s 14 +7 —21 435
A:_%[_—7 ;4]:[1 )

3 2 5
13.  Find the rank of the matrix [1 1 2] by minor method
3 3 6
Solution:
3 2 5
LetA=|[1 1 2| Then Aisamatrix of order 3 x 3
3 3 6
P(A) < min (3, 3) =3
3 2 5
|JAl=1 1 2[=3(6-6)-2(6-6)-5(3-3)=0
3 3 6
3 2|_ _
[1 1j_3—2-1¢o
~P(A) =2



14.

15.

16.

2 =2 4 3
Find the rank of the matrix [—3 4 =2 —1‘ by reducing it to an echelon form:
6 2 -1 7

Solution:
The rank of a matrix is equal to the number of non-zero rows in a row —echelon

form of the matrix.

2 =2 4 3 2 =2 4 3 ]
R, — 2R, + 3Ry

6 2 -1 7 0 8 -13 -2

A=

2 =2 4 3 2 =2 4 3
~[0 2 8 7 ]R3—>R3—4R2~0 2 8 7]R3—>R3+(—15)
0 0 —45 =30 > 0 0 3 2
~P(A) =3
1 -2 3
Find the rank of the matrix = [2 4  —6| by minor method
5 1 -1
Solution:
1 -2 3
LetA= (2 4 —6] p(A) <min(3,3)=3
5 1 -1
1 -2 3
|A|=12 4 —6|=1(-4+6)+2(-2+30)+3(2-20)
5 1 -1
=2+56-54=4
~P(A) =3
1 1 1 3
Find the rank of the matrix [2 -1 3 4]byreducing it to an echelon form:
5 -1 7 11
Solution:

The rank of a matrix is equal to the number of non-zero rows in a row-echelon form of

the matrix
1 1 1 3 1 1 1 3
R R, — 2R
A=|2 -1 3 4]~[0 ~3 1 _ZIRZ—_:RZ—SR%
5 -1 7 11 0 -6 2 413 3 1
1 1 1 3
~ [0 -3 1 —2]R3—> Rs - 2R;
_>
0 0 0 0

P(A) =2



17.

18.

19.

A= [5 2]showthatA2 3A— 71, =0 Hence find A,

Solution:
A= AA= [1 —2] —2] [Zi:ti g;i]: 323 2
S (P i 1 A B
:[—232’+13?—70 19+2—2 Al = ~10+3 =
“[o ol =0 A= ]
A= %[_21 —35]

Solve 2x —y =8 ; 3x + 2y =-2 Using matrix inversion method

Solution:
5 2IbF [
AX=B ==> X=A'B
ar= 5 S ars=r0adia=[2 )
AT = padjA 1[—23 ;
X= A-1B
15 Gl
_1rl6—-27_ 1114 :[2]
—24—41 71-28 —4
LX=2, y=-4

Solve %+ 2y =12, §+ 3y = 13by Cramer’s rule
Solution:
13 2] _q 4=
A= |2 2 =o-4=5

=112 2] Z36_26 =10

13 3

1B 12| _oag o4 -
2= 1, 13 =39-24 =15
1_M 10 _ o1
x A 5 2
y = AZ:%:S

1 —
x—;,y—S

-7



20. Solve5x—2y+16 =0, x + 3y —7 =0 by Cramer’s rule

Solution:

5X—2y=-16, x+3y =7

15 -2 _ _

A—|1 3| = 15+2 =17

A = _716 _32| = -48+14 = -34
_15 —16] _ _

A2—|1 7| = 35+16 = 51
— A _ 34 _

X = A - 17 - 2

== = = =3
y A 17

x=-=2 ,y=3

5 Marks questions:

8 —6 2
1. IfA=]-6 7 —4]verifytha‘t A(adj A) = (adj A) A = |A|L5
2 —4 3
Solution:
8 —6 2
lAl=[-6 7 —4] = 8(21-16) + 6(-18 + 8) +2(24-14)
2 —4 3
B - 2. 862
—,; 7 -4 -6 7 =4
—4 3 2-4
= 40-60+20=0 e 8_6§
-6~ 7 —4 —6 7 =&
22—k B -4 F
1 0 O 0 0 O
|AlI; =0 [0 1 0] = [0 0 0] ............ (1)
0 0 1 0 0 O
5 10 10
adjA = (10 20 20]
10 20 20
[0 0 O]
A(adjA) =10 0 O wvvennnnn. 2)
0 0 Ol
[0 0 O]
(adjDA =10 0 O .ooerrnnn... (3)
0 0 Ol

From (1), (2) and (3)
A(adjA) = (adjA)A = |A|l;



A=

-4 4 4 1 -1 1
-7 1 3 ] and B = [1 -2 —zlfind the products AB and BA and hence solve
5 -3 -1 2 1 3

the system of equations X —y+z=4, x-2y—-2z=9, 2x+y+3z=1

Solution:
4 4111 -1 1
AB=|—- 1 3111 -2 -2
-3 1112 1 3
—4+4+4+8 4—-—8+4+4 —-4-8+12
= |-7+1+6 7—-2+3 —-7-2+49
5-3—-2 -546-1 546-—-3
8 0 0 1 0 0
AB=10 8 0| =8|0 1 0| = 8l
0 0 8 0O 0 1
1 -1 1114 4 4 1 0 O
BA=|1 -2 -=2||-7 1 31 =28|0 1 0] =8l
2 1 3 5 -3 -1 0 0 1
AB = BA =8I

AB =8| :ESA = B!
17x 4
46 - [
1 31z 1
X 47
bl - |
z 1]
X 4
lyl = B! 9]
VA

- l

T8
L [—16 436 +4 24
:§ —-28 49 +3| =- 3 —16
| 20 =27 -1 -8

- |-

LX=3,y=-2,z=-1

10



3.

Solve2x+3y-z=9, x+y+z=9, 3x—Yy-z=-1using inversion method:

Solution:
9
-1
AX =B
2 3 -1
1A| = 1 = 2(-1+1) - 3(-1-3) -1(-1-3)
3 -1 -1
2 31273 =%
11 11 1 x
3 3 3-1-1 3 -1-%
-1 11 1 v
B=L=1"3—1=x
-1+1 341 -1-3717
adjA=]1+3 —-243 942
341 —-1-2 2-3
0 4 -4 0 4 4
:[4 1 11] :[4 1 —3]
4 -3 -1 -4 11 -1
-1 _ 1
A" = |Alad]A
[0 4 4
=1—6[4 1 —3]
-4 11 -1
X=AlB
[0 4 91 [0 +36 —4] [32
—64 1 925 36 + 9 +3:E48
-4 11 —1 -1 -36 +99 +1 64

Solve = — - —= —1=0,1+E -
y z X y
Solution:
3 -4 =2
A=]1 2 1
2 =5 —4
=-9-24+18=-15
1 -4 =2
Ar=12 2 1
-1 -5 —4

=-3-28 +16 = -15

+-—-2=0, E—5——+1—0byCramersrule
z x y z

= 3(-8 + 5) + 4(-4 -2) -2(-5-4)

= 1(-8 +5) + 4(-8 +1) — 2(-10 +2)

11



3 1 =2

A, = |1 2 1| = 3(-8+1) - 1(-4-2) -2(-1-4)
2 -1 —4
=-21+6+10=-5
3 -4 1

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

X A -15

1_ % _ =5 _1 -

y A= T30y =3

1_ 4 _ =5 _1 =

i- a3 —Z2=3

x=1,y=3,2=3
A fish tank can be filled in 10 minutes using both pumps A and B simultaneously.
However, pump B can pump water in or out at the same rate. If pump B is
inadvertently run in reverse, then the tank will be filled in 30 minutes. How long

would it take each pump to fill the tank by itself? (Use Cramer’s rule to solve the

problem.
Solution:
1 1
4+ ==
X y 10
1_1_ 21
X y_30
1 1
A= | =-11=22
1 -1
1
A, = 1_0 1 :-i—i :_3_1:_—4':_—2
1 ER 10 30 30 30 15
30
_ 1 10 _ 1 1 _1-3 _ -2 _ -1
b7 1 TR Tm Twow
1 —_
30
1 _ A -2/15 -2 1 1 _
x A -2 15 _2—15=>x—15
1 Ay -1/15 -1 1 1
- = = = = — —_——=— = =
y A -2 5 X527 3 y =30

~.x=15minutes y = 30minutes

12



In a T-20 match, a team needed just 6 runs to win with 1 ball left to go in the last over.
The last ball was bowled and the batsman at the crease hit it high up. The ball traversed
along a path in a vertical plane and the equation of the path is y= ax? + bx + ¢ with
respect a xy-coordinate system in the vertical plane and the ball traversed through the
points (10, 8), (20,16), (40, 22) can you conclude that the team won the
match? Justify your answer. (All distances are measured in metres and the meeting
point of the plane of the path with the farthest boundary line is (70,0))
Solution:

y=ax?+bx+c

100a+10b+c=8

400a+20b+c=16

1600a + 40b + ¢ =22

100 10 1 1 1 1
A= 400 20 1/=1000|4 2 1
1600 40 1 16 4 1
= 1000 [(1(2-4) -1(4-16) +1(16-32)]
=1000 [-2+12-16] = 1000(-6)
A =-6000
8 10 1 4 1 1
A= |16 20 1|=20]8 2 1
22 40 1 11 4 1
= 20 [4(2-4) — 1(8 -11) +1(32-22)]
= 20 [-8+3+10] = 1000(-6)
A, =100
100 8 1 1 4 1
A,=|400 16 1|=200|4 8 1
1600 22 1 16 11 1
= 200[1(8 -11) — 4(4-16) +1(44-128)]
= 200(-3+48-84)
A, = -7800
100 10 8 1 1 4
A;=|400 20 16|=2000|4 2 81
1600 40 22 16 4 11

= 2000 [1(22-32) — 1(44-128) +4(16-32)]
= 2000[-10+84-64]
13



Ay 100 -1
a = — = [ p—
A —6000 60
b = A, _ —7800 _ 13
T A -6000 10
c = A; _ 20000 _ -10
~ A T -6000 3
_ -1 5, 13 10
Y= %% +10 3
245 85
-1 13 10 255
x=70 >y=—X 4900 + = X70—— = ——— +091
60 10 3 3
3
y = 6 metres

.. The ball went for a super six. The team won the match
The upward speed (t) of a rocket at time t is approximated by v(t) = at?> + bt + c,
0<t <100where a, b and c 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 seconds. Find the
speed at time t = 15 seconds (Use Gaussian elimination method):
Solution:

V(t) = ¢ + bt + at?

V(3)=64 = c + 3b +9a = 64

V(6) =133 = c + 6b + 36a = 133

V(9) =208 = c+9b + 81a =208

1 3 9| 641 RrR~R-rR, [1 3 9] 64

[1 6 36‘ 133 — 7 [o 3 27‘ 69 ”
1 9 81l208lRs-Rs=Rilg ¢ 72/144

Roraed 103091645 g g [L 39
—— Jo 1 923 0 1 9
24, 0 0 3

[A] B] =

RsRs =6[g 1 12
3a:1:>a:§

b+9a=23=b+9(1/3) =23 =b=23-3=20
c+3b+9a=64 = c+3(20) +9(1/3) =64

= € =64-60-3=1

V(t)=1/3t2+ 20 t+1

V/(15) = 1/3 (225) + 20 x15 + 1 =75 + 300 + 1= 376 m/s

14



9)

A boy is walking along the path y = ax? + 6x + ¢ through the points (-6, 8), (-2, -12) and
(3, 8). He wants to meet his friend? (Use Gaussian elimination method)
Solution:

y =cC+ bx + ax?

c-6b+36a= 8
c-2b+4a=-12
c+3b+9a=38
1 -6 36 R2—>R2 -6 36| 8
[A|B] = |1 —2 ‘ 12] 4 —32‘ 20]
1 -271 0

Ry~ Ry +4 Ra ~Ra=Ry —6 36| 8
0 1 1 -8|-5

R; _R3; +9]g 1 0 515

b-8=-52b8=5=>b= -5+8=3
c—-6b+36=8=>c-18+36=8=c=8+18-36=-10
y=x?+3x-10
X=7T=>y=49+21-10=60
He will meet his friend
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 and ¢ (Use Gaussian elimination method).

Solution:  p(x) =c¢ + bx + ax?
P(-3)=21=c-3b+9a=21
P(5) =61 = c +5b + 25a =61
P(l)-9:>c+b+a:9

1 —3 Ry— Ry—R4
[A| B] = |1 25
1 3 _R1

R,»R,+8 [1 —-3 9|21 Ry >R3—Ry
—— o 1 2|5]|>—"5 o 1 2 5
Ry Rz ~4 g 1 _2]-3 0 0 —4]-8

—4g= -8 da=—=2

b+2a=5=>b+4=5=>b=5-4=1
c—3b+9a=21 ¢c—-—34+18=21 =2¢c=21+3-18=6
~a=2,b=1c=6

15



CHAPTER -2
COMPLEX NUMBERS

Important Hints:
> 2= -1, 3= —i, it=1
Rectangular form of a complex number is X + iy real part is X, Imaginary part is y.
The conjugate of the complex number z= x + iy is x —iy and is denoted by z
If z=x + iy then modulus of z is |z| = \/x? + y?
Triangle inequality:
For any two complex number z,andz,, |z, + z,| < |z,| + |z,]

— |z|+a i |z]—a
va+i —i[/ . +l|b| / . ]

Additive inverse of z is —z multiplicative inverse of z is 1/z

zisreal ifanyonlyif z=7Zand z is purely imaginary ifand only ifz=-Zz
Distance between two complex numbers, z, and z, is |z; — z,|

|z — z,| = ris the complex form of the equation of a circle.

centreisz, and radius is r.

. Modulus+R.P i IModulus—R.P
> va+ib =+ ’f + /f‘

. Modulus+R.P i IModulus—R.P
> VYa—ib =+ \/ —\/ ]

2 2

YV V VYV V

YVVYVYYV V

Two Marks Questions:

1) i) j1948 _ ;j-1869 _ ;1948 _;-1868 ;-1
1 i
=1-(1)=1-=-=1+1i
()i i2
-\ .5Q i_ .56 :3 1 _ .3 l_ . i
i) i +i59—1 N o3 = L +i3— l+_i
. 1xi . .
=-it—=-1+(+1)=0

—ixi

iy v10 in+50 _ i51 4 52 4 53 60 [~ IP1+ 52 +i3+i% =0
i) Yp2q i =>4+ >+ 4 i S5 4 156 4 57 4 58 =
i i i i°8 =

:i59+i60 =i3+i60
=i3+1 =-i+1
=11
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2)

4)

5)

Do it yourself:

Simplify: (i) i719%% 4 2018

If z=5-2i, w=-1+3i find i)z —iw

i) z—iw=5-2i-i(-1 + 3i)
=5_-2i+i-3i2=8—1i

i) 210 i i) i, i2,i3.....

i) z2 + 2zw + w?

l

140

i)z2+2zw+w?2= (z4+w)?=[6-20)+(-1+3)] = (4 +1)?

=42 + >4+ 8i =15+ 8i
Do it yourself:
(i) zw (i) 2z + 3w

Ifz, =1—-3i,z, = —4i,z3 = 5 prove: (2,2,)z; = z,(2Z,23)

LHS = (z,2,)z5 = { (1 - 3i) (-4i)} 5= (-4i+12i?)5
-20i+60i%= -60 — 20i

RHS = z,(z,2z3) = (1 — 3i){(—4i)5}= (1 - 3i) (-20i)
=-20i + 60i2 = —60 — 20i

Do it yourself:

(z;+ z,)+2z3= 2z, + (2, + z3)

Write in rectangular form:

() -G

1+i 140 _ (1+0D)? _ 1+i%42i _ 20 _

= T mie 2 2!

1-i 1-i _ (1—-0)? _ 1+i%-2i _ -2i

1+i T1-i  12-i2 2 5

-\ 3 N3
& - 2 =¥ =(=3=i i3 — i3 = —72j
() - () =@ - P = P+ P = 2 = i

Ifz=(2+3i)(L—i)findz"?
Z=(Q2+3i) (1-i)=2-2i+3i-3i2 =5+

11 1 1 ., 5-i 5-i 5—i

7 o= - = — =

z 5+i 5+i° 5-i  52—i2 26

17



6)

7)

8)

9)

Do it yourself:

3+4i

1) Write :
5-12i

in the x + iy form, hence find its real and imaginary parts:
2) If z, =3 -2i, z, = 6 + 4ifind 2—1 in the rectangular form

Write 31 + % in rectangular form:

1x(2+i) __ 2+i

J— 1 . .
3l+;——3l+m— 3l+ﬁ
- 24+i  15i+2+i  2-14i
- + — = =
3| 5 5 5

If z=x + iy, write Re(iZ) in rectangular form
Re(iz) =Re(i(x —iy)) = Re(ix+y) =y

Do it yourself:

1) (5 + 9i) + (2 -4i) 2) Re(1/7)
L li2+D)?

Find | (1+0)2

|i(2+i)3 _ lillz+i® 1(V4+1)3:\/—i3 _5V5
a+n2 |~ w2 T (yien)? V2 2

Do it yourself:

Find the modulus of the following:

1) 2 2) (1 — )10

3+4i

If |z| = 3, prove that 7< |z + 6 — 8i] < 13
Nzl — |zl = < |z:] + |z

Letz, =z,2, = 6 —8i |z,| = V36 + 64 =10

|z| - |16 —8i] < |z+6—-8i] < |z|+10

3—-10|< |z+6—-8i] < 3+ 10

7< |z+6—-8i| <13

Do it yourself:

If |z| =2,P.T.3 < |z+3+4i] <7

18



10)

11.

Find the square root of the following:

i) -6 + 8i i) -5 — 12i
m_+[\/m]+%\@

Letz=-6+8i a=-6, b=8|z|=36+64 =
eTE = £ | [0 4 2 [0l i)
i) z=-5-12i

a=-5b=-12 |z|v25+ 144 =

5+ 12i= ‘I_'[ RSy LD /13‘2(‘5)] = +[2

Do it yourself:
V6 + 8i, V4 + 3i - find

Obtain the cartesian form of the locus of z = x + iy in each of the following:

i) [Re (i2)]*> =3 i)z = z*
Z=X+1iy
z=ix+iy)=(iX-y) =-y +ix
[Re (iz)]* = (=y)* =3

2y2—=3=0
i)z = 71
Iy_x+Ly
(x+iy) (x—1iy) =i
x2+y2=1
Do it yourself:
i) |z| = |z — i i) |z+1i]l =1z—-1]

19



12.  Show that the following equations represent a circle and find its centre and radius
1. [2z+2—4i| = 2
(+2) lz+1-2il=1
|z—(—=1+2i)| = 1 Itisoftheform|z—z,| = r and so it represents a
circle
Centre = -1+2i =(-1, 2) radius = 1
2. |3z—-6+12i| = 8
(+3) |z—2+4i|= 8/3
|z — (2 — 4i| = 8/3
Centre=2 —4i =(2, -4)radius =8/3
Do it yourself:
1. |z—2—-i] = 3
2. |13z—=5+i|= 4
13.  Ifz = 3 + 2ithen show that z, izand z + izform the vertices of an isosceles right triangle

AB? = |(x+iz)—2|* = [-2+3i*= VEF9 = VI3 = 13
BC? = |iz— (z+iz)|*? = |-3+2i|>= 13

CA> = |z—iz|> = |5—i]> = 26
AB? + BC? = CA%*andAB =BC
& AABCIS an isosceles right triangle .

-
B(1.5)

C(-2.1) A2

20



THREE MARKS QUESTION:

1. Triangle inequality
For any two complex numbers zi, z
|z1 + zp|<]z;| + |2,]
PI‘OOf |Zl + Zzlz = (Zl + ZZ)(Zl + Zz)
= (21 + )z + Z3)

= 7121 t Z3Z; + 21Z; + Z2Z;

= |z + |22 1> + 212, + 2,7,

|Z1|2 + |z, |2 + 2Re(z,7;)

IA

1z11% + |25 |* + 2 (2123)

IA

12117 + |23 > + 2 |z1]|Z;]
[lz1] + |z []?
Taking sq.root,|z; + z,| < |zy| + |z, |

IA

2. Find the values of the real numbers x and vy, if the complex numbers (3-i)x - 2(2-i)y + 2i
+5and 2x + (-1 + 2i) y + 3 + 2i Equating real and imaginary parts
(3-D)x = (2-))y + 2i+5=2x + (-1 + 2)y + 3 + 2i
X—IX—-2y+iy+2i+5=2x -y +2iy + 3 + 2i
3X—-2y+5=2x=y+3 X+ty+2=2y+2
X—-y+2=0..(1) R | DU 2)
D+@2)= -2y+2=0
y=1 fromequ. (2)-x-1=0

Do it yourself:
Find the value of the real numbers and y if the complex number (2+i)x + (1-i)y +
2i -3and x+(-1+2i)y + 1 + i are equal

3. Find the additive and multiplicative inverse of -3-dilet z = -3 -4i
Additive inverse of z=> -z =3 + 4i

.y . . 1 1
Multiplicative inverse of z =>- =

—3-4i
1x(=3+40) _ —3+4i _ —3+4i
(-3-4i)(—-3+4i)  9+16 25

Do it yourself:
1). Find the additive and multiplicative inverse of 2+5i
2) If 21=3, z,=-7i, z3=5+4i then prove that zi(zo+z3) = 2122 + 2123

21



4. The complex numbers u, v and w are related by% = % + % Ifv= 3-4iandw=4+3ifindu

— in rectangular form.

1 1 1
v v ow
1 1
T 3-4i | 4+4i
1 3+4i 4-3i _ 7+i
u_ 9+16 1649 25
25 75(7-0) _ 25(7-0) _ 7-i
SU= T Grooen T s Tz

5. Which one of the points 10-8i, 11+6i is closest to 1 + i
Letz =1+, z1=10-8i, z2=11+6i

lz — z| = |(1+i)— (10 —8))| = |-9 +9i| = V81 + 81 = V162
|z — z,] = |(1+i) — (11 — 6i)| = |-10 — 5i] = V100 + 25 = V125
V125 < V162
Zo =11 +6iisclosestto 1 +i
6. If z1, z2and zzare complex numbers such that |z;| = |z,| = |z5]
=|z, + 7z, + z3| = 1find the value of i+ i+ i
|z1] = |z5] = |z5] =1
|z, =1 =z,7; =1

7=z = 5=,

1, 1=, =, —|f—————
R _|:|Zl + Zp+ zl=lz + 2o + z3l=lz + 2o + 23] =1
41 Z2 Z3

7. Show that the equationz? =zhas four solutions:.
7%=z
|z%|=|z] = ||
|z%| = || |z|=1
|z|(]z]| —1) =0 |z%| =1
|z]| =0 zZ =
z =0 is asolution & z=1/,
2_- 1
z°=Z ==
zZ
z3 = z3 —1 = 0It has 3 non zero solution including zero solution, there are four
solutions.

Do it yourself:
1. Show that the equation z* + 2z=0 has five solution
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1.

Five mark Questions

Prove the following:
1. (2 + iV3)1° — (2 — iv3)™is purely imaginary

z= (2+i3)" - (2-iV3)

z= (24 w3)10 — (2 -w/3)10

= 2+w/3)1° — (2-1/3)10

= 2+ w30 -2 -w3)1°

=2 -3 — 2+iV3)1°

=— [@+ i3 -(2-iVv3)!] = —z

& Z= —2Z z is purely imaginary

12 en12.
(19 71) + (20 5.1) is real

10

9+i 7—61

19-7i _ 19-7i 9-i_171-19i—63i+ 7i?

9+i 9+i 9—1i 81+1

_164—82i_82(2—i)_ 5
82 82

20-5{ _ 20-5i _ 7+6i _ 140—120i—35i+ 30i?

7-6i 7-6i 7460 49+36

170+85i_85(2+i ]

- l: (2+l): 24

85 85
12 12
19-7i 20 —-5i

= (2 -10)? 2402 =2 sa
() +(G=) = @-07+ @+ y

z=(2-0)2+ 2+ =2-)2 + (2-1)?
= 2-02+ 2+t
=R+D)P+ 2-D"% =z

Z=z = z ispurelyreal

Do it yourself:

Prove 1. (2 +iV3)' + (2 —iv/3)"is purely real and

2. (19+9i)15 - (S_i)lsis purely imaginary

5-3i 1421
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iv3

2. Show that the points 1, + —and ——Tare the vertices of an equilateral
triangle
21=1, z2=- 1;—i\/§,23:— 1;\/5

|z —z,| = |1

22— 25| = |(FL85) - (ZLME)| = [225) _ oz 4 y3 = = V3

1

(225)| = 9] - T - 2

-3-iV3 \/9 +3
|23 — ;| = E___1| | : | = 3
Since the sides are equal, the given pomts form an equilateral triangle.
3. Letz,, z,, zs;be complex numbers such that|z,| = |z,| = |z3| = r > 0and
7, + 2, + z5#0 then prove that|222 122 2 * 23724 _ .
Zl+ Zz+ Z3
solution:
|z1| = |z = lz3| =7
z17;=r?
T'Z T2 r2
Z1 = = —Z; = 5123 ==
I+ 2y + 23 = _+ LSRG [m+m+m]
Z2 Z3 Z12Z3273
|Zl +2z, + 23| — |T'2| [%+E+E} :7"2|2223 + 2123 + Z12Z;]
212223 |z11|z2 23]

r2[|zp23 + 2123 + 212;]]

r3

|Zzz3 + Z1Z3 + lezl _12223 + Z12Z3 + z12Z,

T =

|21+22+ Z3| Z1+zZy+ z3

Do it yourself:

Ifz,, z,and z;are three complex numbers such that|z,| = 1,|z,| =2, |z3] = 3and

|z + z, + z3| = 1show that |9z,z, + 4 2,23 + z,23] =6
2z+1

4) If z=x+iy isacomplex number such that Im[ ] 0, show that the locus of z is

2X2+2y* +x-2y=0

2z+1  2(x+iy)+1  (x+1)+(2iy)
iz+1 i(x+iy)+1 - ix—y+1

_(x+1)+(2iy) (1-y)-ix

(1-y)+ix (1-y)—ix
[22+1] _ —x@x+1)+2y(1-y)_ 0
iz+1] (1=y)2+ x2 -

2X2—X+2y—-2y*=0
(+) 2X+2y*+x-2y=0
24



Obtain the Cartesian form of the locus of z = x + iy in lz+i| = |z—1]
|x +iy +i| = |[x+iy—1]
lx +i((y+ DI = [(x—1) +iy)|
VX2 + (v + 1D)2=/(x — 1)2 + y?
Squaring on both sides x% + (y + 1)? = (x — 1)% + y?
x2+ y2+2y+1=x?>-2x+1+ y?
2x+2y=0
(+2) x+y =0

Do it yourself:

zZ—41
Z+41

If z=x+ iy is a complex number such that

| = 1 show that the locus of ,zis real axis

Chapter — 3 (Theory of Equation)

Quadratic equation is ax? + bx +¢ =0

The roots are o,f

T, = o+ :-Z

X =ap 22

If roots are given then the equation is
x2—%ix+ 2,=0

Cubic equationis ax*+bx*+cx+d =0
The roots are o,B,y
L, =atfty = _Z
5, = o +Py+ya =
X3 = ofy = -2

a

If roots are given then the equation is
x3—Zx%+ Tx—3%; =0
Fourth degree equation is
ax*+bx3+cx?+dx+e =0
The roots are a,B,y,0
By=atpry+d =—;
T, = oftay+ad+Pyr+po+yd =¢
d

Y3 = afy + affd + ayd+Pyd = —

a
Xy = afyd 22
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If roots are given then the equation is
x* =3+ Tx?—Zx+ 2, =0
If o,Bare the roots of the equation 17x? + 43x — 73 = 0 construct a quadratic equation whose
roots are o, + 2, B +2
Solution:
17x?+43x -73=0
a=17, b=43,c=-73

_ b _ 43
Lhy=oatp=-0 =-3
- - _
22 - OLB Ta 17
Given roots are o + 2, B +2
_ 43 __ 43+68
T, = a+2+BH2=a+Bra=—T4d4= -
—25
T17
¥, = (a+2)(B+2)=ap +200+ 23 +4
=ap+2 (a+p)+4
_ 73 —43
=—5+2(5) +¢
_-73-86+68 _ —91
EY 17
& equation x? — X;x+ 2,= 0
x2 -2 x 2=p
17 17
x17 17x?—25x-91=0
If o, B are roots of 2x? — 7x + 13 = 0 construct a quadratic equation whose roots are
a?,? (Eg: 3.2)
Solution:
2x2-Tx+13=0

a=2, b=-7,¢c=13

L=a+f=T=-(3)=3

222 aﬁ:gz 1—3

a 2
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To form the equation whose roots area? , 2
¥ = a?+pB%=(a+ B)?—2ap
_(7\? 13\ 49
() -2(3) = T -1

_49-52 _ -3
4 4

L, = a?p? =(ap)?=(L) =12

4

& equationx? —T;x + Z,=0

xz—(?)x+$ =0

3 169
x2—=x+— =0
4 4

X4  4x%+3x+169=0

Find the polynomial equation of minimum degree with rational coefficients,

V5 — +/3asaroot

(Eg 3.2 (4))
Solution: V5 — +/3is a root

V5 + v3,—V5 +V3,—V5 —+/3are also roots
x=V5 — V3
squaring both sides: [(a-b)? = a? + b?— 2ab]

x=(V5 - v3)" = (V5) + (V3) - 2v5v3
x?=5+3-2V5V3

X% =8-2v/5V3
x?-8= —2v/5V3

Again squaring both sides

(x?—8)% = (- 2V5V3)’
x* + 64 —2x%2(8) = 4(5)(3)
x* + 64 — 16x? = 60

Sxt—16x24+ 64-60=0
x*—16x°+ 4=0

27

having



Form a polynomial equation with integer coefficients with % as a root

(Eg: 3.10)
_ [v2
=V
i ) , V3
Squaring both sides x ==

Again squaring both sides

2
x* = =2
3

3x*— 2=0
Show that the equation 2x? — 6x + 7 = Ocannot be satisfied by any real values of x
(Eg 3.11)
Solution::
Discriminant A =b? — 4ac

Herea=2, b=-6, c=7

A= (-6)2 - 4(2) (7) = 3656

~A= -20<0

A< 0 the roots are imaginary
If x 2 + 2(k+2)x + 9k = 0 has equal roots, find k

(Eg 3.12)

Solution: Equal roots A =b?—4ac

Herea=1 b=2(K+2), c=9k

Equal roots A =0

~[2(k+2)]2 = 4(1)(9k) = 0

4(k+2)?-4(9Kk) =0 4

+4 (k+2)2 -9k =0 -4 -1’ -5

K2+4+4k-9k = 0

K2-5k+4 =0

(k-4) (k-1)=0

k=4, k=1

28



7.

8.

Solution:

Solve the cubic equation 2x® — 9x?+ 10x = 3

(Eq.3.3 - 6(i))

2x3 — 9x2 + 10x = 3First rewrite the given equation as below

2x3 - 9x2+10x -3 =0
The Co-efficient are

2,-9 10,-3

Sum of the coefficients =2-9+10-3=12-12=0

~.X = 1then is root

If sum of the coefficients

2 -9 10
0 2

x=1

-3

22 —7x+3 = 0

x-3)(x-%)=0 .. x=3, x=%

Solution: x=1, x=3, x=1/2

Solution:

The co-efficients 1 -3

& X= lisareal

Solve the equation:x3 — 3x?2—33x + 35 =0

7 3
2 7 3J‘o

-33
sum of the roots 1-13-33+35 = 36-36 = 0

(Egs.17)

35

x=1|1 -3 -33 35
0 1 -2 -35
1 -2 -35 0
x2-2x-35=0 -
(x-7)(x+5) =0
X=7, XxX=5

& Solution: x=1, x=7, x=-5

29
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9.

10.

Solution:

Solution:

30

Solve the cubic equation 8x> —2x>~7x+3 = 0 (Eg3.3 6(ii))
The co-efficient are 8 -2 -7 3
S1 S
$1=8-7 =1, S;=-2+3 =1
S1= S x = -1is a root
X =-1 8 2 -7 3
0 8 10 -3
8 10 3 0 24
8x?—10x +3 = 0 6 | -4 | -10
3 1\ _
(x—z)(x—;)— 0 6/8 |-4/8
x=§,x=l -3/4| -1/2
4 2
x=-1, x=3x=1
4 2
Solve the cubic equation 2x® + 11x? -9x -18 = 0 (Eg: 3.18)
The co-efficient are 2 11 -9 -18
S1 S,
$1=2-9=-7, S,=11-18=-7
S1= Sy X =-1is a root
x=-1 2 11 -9 -18 36
0 -2 -9 18 12 -3 9
2 9 18| 0 2] 3
2x°+9x -18 =0 2 2
(x+6) (x - E): 6 | =3
X=-6x=> 2
2
& Solution: X=-6, x = % , -1



11.

12.

Solve the equation: 7x3—43x>=43-7

Solution: 73— 43x? =43 -7
Rewriting the equation in correct order 7x3 —43x?-43x +7 = 0

Solve :

The coefficients are 7 -43 -43
S: Sy
S1=7-43 =- 36, Sp=-43+7 =-36
S1=S & X=-lisaroot
x=-1 7 -43 -43 7
0 -7 50 -7
7 -50 7 0
X2 -50x+7 =0
1
x-7) (x-1) =0
X=7 x=-
7
& Solution: x=-1, x=7, x = %
x*+3x3-3x-1 =0 (Eg3.5 5(ii))
Solution:
The coefficients are 1 3 0 -3 -1

(Eg: 3.27)

Sum of the coefficients1 +3+0-3-1=4-4=0

x2term is missing]

& X =1isaroot
/%\

1 3 0 -3 -1
\_/Sl\/
S: =1+0-1 =0 , $2=3-3 =0
S1=S5 & X =-lis aroot

x =1 ‘ 1 3 0 3 4

x=-1 ‘

L o r |o
N
aN
[
o

[Note

7

49

-49 | -1 450
-49/7\-1/7
-1 |7



x*+3x+1 =0

a=1, b= 3, c=1
_ —b £ Vb% —4ac
*= 2a
_ -344/32-4(1)(1)_ -3+£vV9-4 _ -3%+5
- 2(1) B 2 - 2
& Solution: x=1, x=-1x = ~3+8 x = ~3-V5

2

13.  Solve the cubic equation 2x3 — x? -18x + 9 = 0 if sum of its two roots vanishes:
(Eg3.3(1))
Solution clearly sum 2-1-18 + 9 =0
x =11s not a root
S1#S2 & X =-1isnota root
x =2, x =-2 are also not roots
By trail putx =3
2 -1 -18 9
6 15 -9

2 5 3 u

Reaminder is0 x = 3is a root

X=3

Putx = -3
x=-3 ’ 2 5 -3
-6 3
2 -1 0

Remainder is0 x = -3is also a root

Note Clearly sum of two of its roots 3 -3 = 0 vanishes
2x-1=0
2x=1
X=%

s.solutionx =3, x=-3, x=%
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14.  Find all zeros of the polynomial x® — 3x® — 5x* + 22x3 — 39x? — 39x + 135 if it is known that
1+2i and+/3are two of its roots

(Eg 3.3 (5))
Solution :

The root are” 1 +2i, 1-2i, V3,3, a,p

S =1+4+2i+1-2i+V3—-V3+a+ B = Coe]f]‘j:‘;‘;‘;’zzfxe
2+a+p = (13)—3
OHP=1 oo, (1)
%o = (1+20)(1 - 20 (V3)(~ V3) + o = Secentol”
Coefficientofx
(12 +22) (-3) op= 135/1 =135
(1+4)(-3) ap =135
5(-3) ap= 135
ap==2=-9
off =-9
x>~ (a)x+af =0
X>-Xx-9 =0
_ —-b +Vb2-4ac :1iJ(—1)2—4(1)(—9)=1im=11«/ﬁ
2a 2 2 2
Solution: 142, 1—2i,v3,— \/§,1+;/§ '1—2m
15.  Solve the equation: x*—9x?+20=0 (Eg: 3.16)
Put x2=y 20
V- 9y +20=0 5 \ -4\ 9
(y-5)(y-4)=0
y=5 y=4

y=51fx*=5 =>x=+/5
y=4If X*=4=x=1%2

Solution x =2, -2, V5, —/5
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Solve the equation: y*—14x2+45=0 Eg: 3.3(7)
Put x>=vy 45
V- 14y +45=0 9 \ -5\ 14
(y-9)(y-5)=0
y=9,y=5
y=9 If xX>?=9=>x=43
y=5 If X*=5=>x=+/5
Solution x=3,-3,v/5, —/5
16.  Solve: 6x* —35x3 + 62x°> —35x + 6 =0 (Eg3.5.5 (i)
Solution: This is a reciprocal equation
X = 2put
X=2 6 -35 62 -35 6
12 -46 32 -6
6 23 16 -3 L o

Remainder is0 x = 2is aroot
X = 3is aroot

Since the given equation is a reciprocal equation

X=2,x=3 areroots x =Y, x =1/3are also root

& solution x=2, x=3, x=%, x=1/3

17.  Solve 6x* —5x3-38x? —5x + 6 = 0, x = 1/3if it is known that is a solution

Solution: This is a reciprocal equation

Givenx =1/3isaroof x = 3isaroot

x=3 6 5 38 5 6
‘ 0 18 39 3 -6
X =-2 6 18 1 2 [0  x=-2
o 12 2 2
6 1 1|0

Remainder0 x =-2is a solution

The given equation is a reciprocal equation x = -1/2is also a solution

&Solutionx =3, x=1/3, x=-2, xX=%
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18.

19.

Solve : x4 —10x3 +26x2 - 10x+1=0 (Eg: 3.28)

Solution: For this problem, let us remainder few steps .

1
Putx + Pl y
y?- 10y + 24 =0 24
-4y -6) =0 I -4 ‘ -6 -10
y=4 y=6
() Ify = 4x+ 22434352+ 1 = 4x
X X
X2 _4x+1=0 x= 2EDTME a= b=-40=1
X:4i’/(_4)2_4(1)(1) :4i\/16—4 — 4++/12
2 2 2
4++4x3_4+23 2(2+V3
- ZX: 2 :%:(Zi\/g)
i =6 dx+ 1= 6 32+ 1= 6x
fy=6 dx+ =6 > =

_6+v(=6)2—4(1)(1)

2

¥ =8 +v36-4_6+32_6+16 x2
2 2 2

X2—-6x+1=0 X

642 _23+V2)_
T2 T 2 =B £ V2

Solution: 2+ 3, 2-+3,3++V2,3-2
Discuss the maximum possible number of positive and negative roots of the polynomial
equation 9x° —4x8 + 4x" —3x8 + 2x° +x3 + 7TX?+ 7Tx+2=0 (Ex: 3.6(1))
Solution:  P(X)=9x%—4x®+4x" —3x® + 2x°+ x3+ Tx? + 7x+2=0
P(x) + - + - + + + + +
N NN
1 2 3 4
Number of sign changes in P(x) is 4
Maximum number of positive roots is 4
R N

Number of sign changes in P(-x) is 3

Maximum number of negative roots is 3
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20.

21.

22.

Determine the number of positive and negative roots of the equation x° — 5x®— 14x’ =

(Eg: 3.6(4))
Solution : P(x) = 9x° — 4x® + 4x’
P(x)= + - -
N —

1
Number of sign changes in P(x) is 1
Maximum number of positive roots is 1

POO= - -+
1

Number of sign changes in P(-x) is 1
Maximum number of negative roots is 1
Find the exact number of real roots and imaginary of the polynomial x®+ 9x’ + 7x° + 5x3
+ 3x (Eg: 3.6(5))
Solution: P(x)= + + + + +

No sign change

No positive real root
P(-x) = - - - - -

No sign change

No negative real root

Since there is no constant term x = 0 is a root
& There are 8 imaginary rotos
(degree is 9 — one zero root = 8)
Show that the polynomial 9x° + 2x°— x* — 7x2+ 2 = Ohas atleast six imaginary
roots. (Eg: 3.30)

Solution: P(x):+\/+ P +

1 2

Number of sign changes in P(x) is 2

Maximum number of positive roots is 2

P(O= - - -+

1

Number of sign changes in P(-x) is 1
Maximum number of negative roots is 1
There is a constant term (2) in P(x)
Zero is not a root
Minimum number of imaginary roots is
9-(2+1)=9-3=6
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1.

2.

3.

4. Inverse Trigometric

Functions
Function Domain Range
sin”! [-1.1] =712 "/l
cos™1 [—1,1] [0, m]
tan™! R (- T/ 7T/Z)
cosec™! R\ (-1,1) [=7/>7/5] / {0}
sec™! R\ (-1,1) [0 =]\ {"/5}
cot™! R (0 m)

If Y = Asinax then period :I%”l and amplitude|A|

2 & 3 Mark

Find the value
sin~(sin 2”/3)
=sin~! (sin (n - g))
:sin‘l(sin(”/g))
T fzel=T/2. 7/

sin~?t (sm )Flnd the value

=sin~! (sin (n + Z))
=sin~*(—sin(""/,))
=sin™*(sin(— 77/4))
= =T/4el="/2 7/
Find the value
cos™! (cos (%n))
=cos™1 (cos (n + E))

=cos~ 1 (—cos )

(-
—cos™* (cos (- 7))
(

;_\

-1

=Ccos CosS —)

€ [

7]
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Find the value: tan™! (tan STR)
tan~1! (tan %T):tan_l (tan (n * g))
=tan™*(tan ™/, )

=T/4e(=7/2.7/2)

Find the principal value

sec” ()
sec (2. o) cos (B,
secx = cot-t (2)
cot~1(1/,)=6 Find the value of cos @

0 = cot™(1/,)

cot O = 1/7:tan<9 =7

secd = V1+ tan?260=+1+ 49 =50 =52

cos 8 = %
Find the principal value:  cosec™'(—+2)
o8 ()

=—sin~t (1/\5) sin~i(—x) = —sin"x
="/, xe [-1,1]
sin~1(2 — 3x2?)in Domain

-1 <2-3x%2<1

(—2) -3 <-3x* < -1

(+3) -1 <—x% < -1/3

(—1) 1> x> 1/,
1> x| = 1/\/§ 1 1
=<l <1 -1 = =

we[-1-Y g v [ 1]
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10.

11.

12.

cos[cos(=T/¢)] # —T/True? Justify your answer

cos™*(cos(=T/¢))= cos*(cos™/¢)=""/

cos™ (cos(=T/c)) = =T/

Find the Domain F(x) =sin? (xzz: 1)

x% + 1|
2X

<1

x2 + 1 <2«
x>+ 1-21x] <0

(Ix[-1)? <0
x| -1 < 0
xe[-1,1]

cos™! (2 +3Sinx)Find the Domain

2 +sinx

—1 < 3 <1
(x3) -3 <2+sinx < 3
(-2) -5 <sin £ 1

—1 <sinx <1

~T/, <sinx < 7/,
x € [=T/y .7/
Find the value  sin™? (sin%ncosg + cos = . sin g)
=sin™" (sin (Z + Z))
=sin™" (sin (<) )=sin~" (sin(*"/3))
sin™*(sin(w —T/3))

= € [T/, /5]
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1.

2.

3.

Find the Domain: F(x) = sin™! ("C'T_Z) + co

-5 < |x|] <5

Find the value:

Find the value

<

<
<

|x|—2

<1

x| -2 <3
|lx] <5
|x] <5

5 Mark

s (52

1 < 2oy

—4 < 1- x| <4
-5 < —|x] <3
5> —|x|] =-3
(1) -3< |x| <5............

cos1 {cos (1)) 4 cos cos (%))

= cos™! <cos (m+ g)) + cos™ (COS (m+ 9)

=cos(mt+ 6)=cos(mr—0) =—cosO

= cos™ ! (cos (ﬂ - E)) + cos™1 (COS (” - 9)
= cos™! (cos (2?”)) + cos™! (COS (3%))

_2m

3

31

4

171

12

sin(tan™1(1/2)) — cos~*(4/5)
tan™! 1/2 =A

= 1
sin A / &
A= 2
0sA ="

sin(tan™'1/2

sinB = 3/5

cosB = 4/5

— cos™14/5) =sin(A — B)

=sinA cos B — cosAsin B
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4, Find the value cos(sin™1(4/5)) — tan™1(3/4)

sin‘1§=A tan™? 3/4= B
4
3
sinA = 4/5 sin B = 3/5
cosA = 3/5 cosB = 4/5

cos(sin"14/5 — tan™'3/4) = cos(A — B)
=cos AcosB +sin AsinB

-3 4,43
"5 '5+ 5°5
— 24
T 25
5. Verify tan(sin™1x) = \/:7-1 <x<1
. . —1X
LHS: tan (sm 1)
% 1
1-x2
- -1_ X
—tanx(tan m)
e 1<x<1
LHS = RHS

6. Find the value: tan '(—=1) + cos™(1/2) + sin™1(-1/2)
=tan (1) + cos™1(1/2) — sin~1(1/2)

—TT TL' TL'

4 3 6
_ T

12

7. Find the value cot™1(1) + sin~?! (— E) —sec™(—v/2)

2

=tan™*'(1) — sin™! (?) —cos™ (_ 1/\/5)
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