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HIGHER SECONDARY FIRST YEAR Example 1.14
0316

Reduce the matrix |1 0 2 5| to a row-echelon form.

Last minute study questions

MATHS
CHAPTER 1 & CHAPTER 2

Solution

Example 1.5

Find a matrix 4 if adj(4) =

Solution

.
First. we find [adj(4)|=|-1 7 [=7(77-35)-7(-1-77)-1(-5-121) =1764 > 0. Example 1.19

115 7

1
Show that the matrix 0 -1} is non-singular

5 2'Q

and reduce it to the identity matrix by

So, we get
+(77-35) -(-7-77) +(-5-121) i elementary row transformations.
=+ agi(adj) = :% —(49+35) +(49+77) -(G5-T1) Solution
H49+77) —(49-7) +(77+47) 31 9%
LetA=[{2 0 =I|.Then. |A‘:3(()+2)—](2+5)+4l4—())=6—7+|6=l5¢(). So. 4 15

ladj 4]

9 8 -126] [1 2 3 4 3
—etl sy 6 42 |=42 3 4.

4 126 -42 84 & . 2 A as follows:

non-singular. Keeping the identity matrix as our goal. we perform the row operations sequentially on

Example 1.11
cos) —sinf

. is orthogonal.
sinf  cost

Prove that {

Solution

cos) —sinf ; |cosf —sinfl " [cosf sind
Bet-A=( .Then, 4" =| | = y
sinf  cos6 sinf cos6 -sinf cosf

So. we get

-sinf  cosf g b 4] 1 -1 1
If4=|-7 1 3 andB{l -2 -2|, find the products AB and BA and hence solve the

_{ cos’ 0 +sin’ 0 cos()sin@—sin()cosﬂ_( 5 3 i

s [cos() —sin()”cos() sin()} Example 124

sind  cosd

2 3

sinf) cosf) - cos 0 sin 0 sin” 6 +cos™ 0 system of equations x—y+z=4,x-2y-2z=92x+y+3z=1.

Similarly. we get A" =1,. Hence AA" = A'4=1,= 4 is orthogonal. -
Wefind AB=|-7 1

5

Solution

Example 1.9
o T - 0 =3 R 9
Verify (4AB)" =B~ 4 with 4= ,B= \
1 4 10 —1]

_[ 0+0 0+3 |0 3
240 3-4| |2 1

-7 -3 -7 -3
- L7 7 7] , ,
= 16 Writing the given system of equations in matrix form. we get

(0+6) 2
x] [4 x| [4]
y|=19| . Thatis, B|y|=|9].
1 z 1

e ‘4 3}_1"4 3}
-16+36+4 247 [3
3 Y oge943 |=Hi6]=| 2|
8 8
1] 20-27-1 -S| |-

©0+3)|-1 0] 3]-1 0
B 3| 1|= 3
; -2]:5{0 -z]
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I =l

andBA:’l -2 -2|-7 1

Solution 3
] 21 3|5 3 -

0 -3]|-2 -3
We get AB =

1 4]0 -1

<o ‘SRR
So. we get AB =BA =8/, Thatis, i ;.-l |B = Bi ;A ; = I, Hence. B

g I U4 SR 3
2 =2]3|-1 0] 6/2 O

As the matrices in (1) and (2) are same, (4B)" = B'47" is verified.
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Example 1.27
Solve the following system of linear equations, by Gaussian elimination method :

4x+3y+62=25 x+5y+7z=13, x+9y+z=1.
Solution
Transforming the augmented matrix to echelon form. we get

3
5

7 —===510 17 22
25 0 0 199
The equivalent system is written by using the echelon form:
x+5y+7z =13,
17y+22z = 27,
199z = 398.
From (3). we get = L28L 2.
199
27-2x2 -17

Substituting z=2in (2). we get y = ——— = —=—1.
17 17

Substituting = p=-11n(1). we get x=13-5x(-1)-Tx2=4.
So. the solution is (x =4, y=-1z=2). ]

Note. The above method of going from the last equation to the first equation is called the method
of back substitution.

4, Aboyis walking along the path y = ax” + bx + ¢ 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.)

Example 1.31
Test for consistency of the following system of linear equations and if possible solve:
x-y+z=-9, 2x-2y+2z=-18, 3x-3y+3z+27=0.
Solution
Here the number of unknowns is 3.
The matrix form of the system is AX = B. where
1 -11 x -9
4=[2 2 2| x=|y|,B=|-18|.
333 z =27

Applying elementary row operations on the augmented matrix[4 | B], we get

-1 9] ror-2k, [1-11]-9

1
2 —18‘ RoR3R oool ol
3|27 000|0

[4]B]=

=2
-3

So.p(4)=p([4|B])=1<3.

From the echelon form, we get the equivalent equationsx - y+z=-9, 0=0, 0=0.

The equivalent system has one non-trivial equation and three unknowns.

Taking y =s5.z =t arbitrarily. we get x—s+7=-9; orx=-9+s5-1.

So. the solution is (x=-9+s—1,y =s,z=t), wheres and t are parameters.

The above solution set is a two-parameter family of solutions.

Here. the given system of equations is consistent and has infinitely many solutions which form a
two parameter family of solutions.

Example 1.36

Solve the system: x+3y—2z=0, 2x—y+4z=0,x-11y+14z=0.
Solution

Here the number of unknowns is 3.

Transforming into echelon form (Gaussian elimination method). the augmented matrix becomes

1 0] R-R-2R, 2 RR+-1, [13
2 o|—B2ER 4y 4 §
1

11 14(0 0 -14 16

So. p(A4) = p([4]|0]) =2 < 3= Number of unknowns.

Hence. the system has a one parameter family of solutions.
Writing the equations using the echelon form, we get

x+3y-2z=0, Ty-8z=0, 0=0.

Taking z=¢. where ¢ is an arbitrary real number. we get by back substitution.

Subscribe: https://www.youtube.com/@Marutham acadamy

Example 1.40
If the system of equations px+by+cz=0, ax+gy+cz =0, ax+by+rz=0has a non-trivial

solution and p =a.q=bh.r =c. prove that P

Solution
Assume that the system px+by+cz=0,ax+qy+cz=0,ax+by+rz=0 has a non-trivial
solution.
p b c
So. we have c|=0.Applying R, > R, — R and R, - R,— R, in the above equation.

we get
2 » b
=(.Thatis, [-(p—a) g-b
—(p—-a) 0

P b 8
p-a th r—c
Since p =a.g=b.r =c.we get (p—a)g—b)(r-c)| -1 1 0 |=0.

-1 0

P b ¢

p-a q-b r-c

-1 1 0 [=0

-1 0 1

So. we have

Expanding the determinant, we get 2
P

r—c

Example 2.2
Find the value of the real numbers x and y. if the complex number (2+i)x+(1-i)y+2i-3

and x+(=1+2i)y+1+iare equal
Solution
Let Q+ix+(1-i)y+2i-3=(2x+y-3)+i(x—y+2)and
x+(=142i)y+1+i=(x—y+1)+i(2y+1).
Given that z = z,.
Therefore (2x+y-3)+i(x-y+2)=(x-y+1)+i(2y+1).
Equating real and imaginary parts separately, gives
3_\47,-73:.«—‘\41 = x+2y=4.
x-y+2 =2y+l = x-3y=-1.
Solving the above equations. gives

x=2 and y=1.

Example 2.5

If =S find the complex number z in the rectangular form

z+3  1+4i
z-5i
Solution

43 1+4i

We have =
z-5i 2

=2(z+3) = (1+4i)(z-5i)

= 2z+6 = (1+4i)z+20-5i

(14-5i)(1+4i) 34451
(1-4i)(1+4) 17

Example 2.7
Findz™, if z=(2+3i)(1-1).

Solution
We have z

=
= 17

Multiplying the numerator and denominator by the conjugate of the denominator. we get

k| (5-1) 5-i 1

= 7 - =—-i—

5
(5+i)(5-1) °+1* 26 26
i—.
26
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Example 2.12 Example 2.24

If z;, z,. and z; are complex numbers such that :1|=|::|= | =z +

T : i =2
% —| 1+ +a|=1 Find the principal argument Arg 7 . whenz =

143
find the value of —l—+L+—l— .

5 e Solution
a4 a2 4
Ve T argz = arg

Solution +1\/—

Since. |:l| = |:2|=|:_,I=l.

|—"||: 1= z7 =1z '—l:>:: =l.and |z, —l::x::l

Therefore. Z Lf: = 1 ,and Z, =_L and hence

3 = =3

Z+2Z,+2 7
This implies that one of the values of arg 2 is "

=gtz + )=z + 5+ 2| =1

27 .. 53 P
Since Tlxcs between — and 7, the principal argumentArg 7 is it

Example 2.16

Show that the equation z* =Z has four solutions. Example 2.26

Solution [ 4 9 J
2| cos—+isin—
We have,

R

Find the quotient in rectangular form.

Solution

= z=0isasolution, |z| =1 = Z7=1=7
. 2 — 2 3
Given z° =7 = = =z =L
It has 3 non-zero solutions. Hence including zero solution. there are four solutions.
Example 2.17

Find the square root of 6—8i

Solution

We compute ]()—8i| =4 6:+(7X): =10

and applying the formula for square root, we get

10+6 10-6 , o
J6=8i = i[v—; )71" 2 )] (- b is negative, H=71) [w‘%{““"%{
cofsd) FEDINEDY
4/ cos T)ﬂ'sm(T)-
= £(22-i2). - -

Example 2.23

Represent the complex number (1)-1-i (1) 1+iy3 in polar form.

Solution

(1) Let —-1-i = r(cosf+isin6)

Wehave r = X' 4)" =yI’+ o \I+1=\2

v

o« =12, Subscribe:

Since the complex number —1-7 lies in the third quadrant. it has the principal value.

E https://www.youtube.com

9 =q-n=2-g=-L
4

T, 11 =8 o 2 s /@Marutham acadamy

3
—\/_[LUS—*ISIHT”).

3
-1-i = ﬁ[cos(%ﬂkn)—isin[%ﬂ«r
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Example 2.34

Solve the equationz"' +8i =0, wherez e C.
Solution
Let z*+8i=0_Then we get

2 =8
. s ® o liinl_Zass ) xea
= 8(~i) =8| cos| —7—_/\’,1 ;—l.\m' ke 2kn I\.kr.: Z

k=0,1,2

sfal (—r+4kn
Therefore, z = 38| cos| ———
L L 6

(—m+4kn )

{
]—l.\ll‘l".
Taking £=0,1,2, we get.

k=0, _-=2“ \:ns"—ivl—i.\ln'f—i”—q Z
| W \ 6)) |

2 =2| cos| = | +isin| 7| |=2=2(0+1)=0+2i=2
z =2 \:u.\:il—ixm;;l
L6 ) L6

\

=+%))

{ )
=2 cos ,'r——l—lsm
\ \ 6)

( (mY e lxwN sl 3 A o
=2'—((1.\';|—Ism‘;||—:2i-——l— =—3-i
\ 16) 16)) 2 2

f~ . - [y .
The values of z are 3 -7, 2i, and —y3 —i .

Example 2,35

Find all cube roots of v§+i ;

Solution
We have to find [J}+z|‘l.Let 5=(\/§+i)‘.Then. 7= @H:r(cos(%isin())‘

T w
Then, r = V‘ﬁ: 2, and =0 =? (o \/_1 +1 lies in the first quadant)

h

~ i o A “
Therefore, 7 = \ﬁ +i=2 cosLi smi'
6 6)

1, k=0,12.
18 )

] ,‘7[ [mlllm\l 4.[n+12/\7r\\
= 7 =42 08 | e

+1SIn
1§ )

Taking k=0,1,2, we get

T )
k=0, 7=2 cosi+isin;':
18

[

« Br . 13n
1 COS—F1SIn—|:
18

Yo%r . i)t I . T
'l cos—+isin— | =2*|—cos——isin—|.
18 1§ ) 1§ 18

ENES " S EN " NET ~FETEN
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