System of Equations

X+y+z=4 2X+4y+3z=4 2X+y=1
Solve: (@) | X+2y+z=2 (b) X +52=9 (c) 14x—6y=-6
-X=-2y+z2=2 3Xx-5y-3z=2 2X =Ty =-7
X+3y—-z=4 X+3y-z=4
(d) (x+2y+z=2 () 1 X+2y+z=2
3X+7y+z=9 3X+7y+z2=8
X+y+3z=a
Find the constants o, and B such that the system of equations | 4Xx+fy—-z=1 has infinitely many solutions.
6X+7y+52=2
4X+3y+Z=AX

Consider the following system of linear equations ~ (*){3X—4y+7z=21y.
X+7y—-62=2Az

Suppose A is aninteger and (*) has nontrivial solutions. Find A and solve (*).

p+1 1 1
(@ Find the value of the determinant | 1 p+1 1 | where pis a real number.
1 1 p+

(b) Consider the following system of equations:

(p+)x+y+z=p*+3p
(E) {x+(p+1)y+z=p*+3p?.
x+y+(p+1)z=p*+3p°

(i) Find p suchthat (E) hasa unique solution and find this solution.

(i) Find p suchthat (E) hasinfinitely many solutions. In this case, solve (E).

(iii) Doesthere existany p suchthat (E) hasno solution? If your answer is ‘yes’, find it.
If your answer is ‘no’, give a brief explanation.

(a—b-c)x+2ay+2a=0
Find the condition for the equations: (E) 12bx+(b-c-a)y+2b=0
2cx+2cy +(c—a—b)=0

to have a common solution and show that when this condition is satisfied, the equations have infinitely many

common solutions.

1 2 10 ) ) . a0
(a) LetA= 4 3 and I= 0 1) Evaluate A°-4A+111. Hencefind A" and A™".
b) Solve th f equati X+2y=3=0 i ix method
(b) Solve the system of equations 4x+3y+5=0 Yy using matrix method.



10.

11.

a 1l-a
Let P= ( j,whereaandbare real.

1-b b
(@)  Supposea+b=2. Show that there exists a unique real 1 x 2 matrix (x y) satisfying
{ x+y=1
(x y)P=(x y)

10 X
(b) Let I= (0 1] and Q= [x zj,where (x y) istheunique 1 x 2 matrix described in (a) .

Show that there exists a real number A suchthat P-Q =2(1-Q).

Prove that P"—Q=2"(I-Q) for all positive integer n.

0 a1
(@ Ifab =6, find the inverse of A=|2 5 0.
-2 1 b
ay+z=2
(b) Discuss the solutions of the system of equations:  (E) § 2X+5Yy =1.  Solveitin various cases.
—2X+Yy+bz=3
X+y+2z=1
Consider the following system of equations : 2X-y+2z2=2 where c is real.

dXx+y+6z=cC

Suppose the system is consistent, find ¢ and solve for X, vy, z.

X+py+p?z=0
X+Qqy+q°z=0

) has the trivial solution
X+r1y+rz=0

The system of equations :
X+y+z=0

ifandonly if x=y=z=0. By considering the coefficient determinants of any 3 of the given 4 equations,

or otherwise, find the necessary and sufficient conditions that the system has non-trivial solution(s).

a 1 0
() Evaluate: |1 0 B ,ox0,B=-1.
0 B «
a 1 0 - B
(b) Let A=|1 0 B|B=|-a o> -apl|,find AB andhence A™
0 B «a B —-ap -1
oXx+y =1
. X +pz=1 . . .
(c) Show that the system of equations : has a unique solution if af +1=0.
By+oaz=1

oX+y—-2z=1



12. (a)

(b)
13. (a)
(b)
(©)
14. Consi
(@
(b)
(c)

Find the multiplicative inverse, in terms of a, of the matrix with real numbers:

a+l 1 1
1 a+l1 1 , wherea#0, -3.
1 1 a+1

@+Dx+y+z=1

If aand b are real numbers, solve Xx+@+Dy+z=b in x,yand z ineach of the cases:

X+y+(a+1)z=>b’

(i) a=0,-3 (i) a=0 (iii) a=-3
1 1 1
Factorize the determinant [p g r|.
p2 qZ r2
X+y+z=p

If p,q and r arealldistinct,showthat (E):< px+qy+rz=pqg hasunique solution.
p°X+q°y+r’z=pagr

Hence, by using Crammer’s Rule or otherwise, solve (E) .
If p#0,solve (E) forthe following cases:

() p=q #r

@iy p=q=r

der the system of linear equations

(p-17)x+4y+3z=5
(*)92x+(p-10)y+6z=10 ,  where p.g eR.
X+12y+(p-9)z=q

If (*) has unique solution,
(i) find the value(s) of p;
(i) solveforx,yandzintermsof p and q.
If p=0,
(i) findthevalueof q for (*) tobe consistent;
(ii) solve the system of equations completely.
If p=18,
(i) findthevalueof q for (*) tobe consistent;

(ii) solve the system of equations completely.



