CHAPTER -4
DETERMINANTS

One marks questions;
1. If A= [; ﬂ find|24].

2. Find the values of x for which |i )1C| = |i f .
If A = [i g] Find [24].

If A is a square matrix with |A| = 6. Find the valu
If A = [; ﬂ find|A™1].

If A is a square matrix of order 3 and |A| =

WK N U ~oWw

If A is a square matrix of order 3 and

. clx 21_16 2
10. Flndx|f|18 x| = |18 6|'
2 3

1. 14 =] 4],fmolA-

. Without expansien

13.

14. Without expand arks Question)

ab c(a+b)
cosd

15. Evaluate| )
sinf@ cosf@

2 4 12x 4] .
16. If|5 1| = | 6 x|,f|ndx.
17. If A is a square matrix of order 3 ind the value of |[KA]|.

18. If|i g gl,find the values o

- |2xx

sin30° cos 30°
19. Evaluate Zsin60° cos60°
3 0 1
20 IfA=|0 1 2], then find |3A4|.
0 0 4

21. Examine the consistency of the system of linear equations x + 2y = 2 and 2x + 3y = 3.

22. IfA = [411- g], then show that [24]| = 4|A|.

0 sina —cosa
23. Evaluate |—sina 0 sinf |.
cosa —sinf 0
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11 =2
24. 1fA=[2 1 -3| find|A|
5 4 -9

x’—x+1 x—-1
x+1 x+ 1l

Two marks questions;

Find the equation of the line joining the points (3, 1) and (9, 3) using determinants.
Find the equation of the line joining the points (1, 2) and (3, 6) using determinants.

25. Evaluate

If each element of a row is expressed as the sum of two elements then verify for a third order
determinant that the determinant can be expressed as sum of two determinants.
4. Find the area of the triangle whose vertices are (3, 8), (—4, 2)and (5, 1) using determinants.
5. Prove that the value of the determinant remains unaltered if its rows and columns are
interchanged by considering a third order determinant.

2 7 65
6. Without expansion, prove that |3 8 75|& 0.
5 9 86

7. If the area of the triangle with vertices (—2, 0)(0,4)and (0, k) is# square units. Find the value
of k using determinants.
8. Examine the consistency of the system'of equations x4+ 3y = 5and 2x + 6y = 8.

4 a_ bt
9. Without expansion find the valueof |4 b "¢ +wa|.
4 ¢ a+*b

10. Find the area of the triangle whose vertices are (1,0)(6,0)and (4,3) usingdeterminants.
11. Findk, if the area of the triangle is'3 square units and whose vertices are (k,0)(1, 3) and (0, 0)
using determinants.

12. 1A = [_31 ;] show that 45— 54 2= 0 and hence finddi. ( 4 Marks Question)

13. Prove that ladjd| = |A|? , where A is the mattix of order 3/X 3.

14. Find the area of the triangle whose vertices are (3, 8)p(=%, 2) and (5, 1) using determinants.
15. Find the area of the triangle &vhose vertices are (2, 7),(1,1) and (10,8) using determinants.
X a x+a
y b y+b
zZ ¢ zZ+c
17. If in a determinant, any two rews er columns are interchanged, then prove that the sign of the

16. Without expansion, prove that = 0.

determinant changes.

x+4 2x 2x
2x x+4 2x
2x 2x x+4

19. If each element of a row or a column of a determinant is multiplied by a constant k, then prove

18. Prove that = (5x + 4)(4 — x)?. ( 4 Marks Question)

that the whole determinant is multiplied by the same constant k.
20. Solve the system of linear equations using matrix method:

(i) 2x+5y=1, 3x+2y=7 (ii)5x+2y =4, 7x+3y =5
(ii)5x+2y =3, 3x+2y =5 (iv)4x —3y =3, 3x -5y =17.
yt+k oy y
21.Provethat| ¥y y+k y |[=k*By+4).(4Marks Question)
y y ytk
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Four marks questions;

b+c a a
1. Provethat| b c+a b |=4abc.
c c a+b
x+y+2z X y
2. Prove that z y+z+2x y =2(x+y+2)>3
z X Z+x+2y
x x? yz
3. Provethat|y y? zx|=(x—-v)(y—2)(z—x)(xy+yz+ zx).
z z°
1 x
4. Provethat|x2 1
x x?
1
5. Provethat|a
a® b3
1+ a?—b?
6. Prove that 2ab
2b
bc a a
7. Showthat|ca b b2
ab ¢
a+ bx
8. Prove that |ax 4+.b
9. Provet
10. Prove that
p
11. Prove that q
r
b
12. Prove that c
a
x x?
13. If x, v, z are all different from zeroand A= |y y? 1+ y3| =0, then show that 1 + xyz = 0.
z z?2 1+273
1+x 1 1
14.1f] 1 1+y 1 | = 0andx,y,z are all different from zero
1 1 14z
1
Then provethat 1+ (;) =0.
1+a 1 1 L1
15. Showthat | 1 1+b 1 |=abc(1+2+5+3)
a b c
1 1 1+c¢
1 a bc
16. Provethat|1 b ca|=(a—b)(b —c)(c—a).
1 ¢ ab
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x+4 2x 2x
17. Provethat| 2x x+4 2x [|=Gx+4)(4—x)?.
2x 2x x+4
-a’? ab ac
18. Provethat| pg  —p2  pc | = 4 a?b?c?
ca c¢cb —c?
x x? 1+px3
19. Prove that |y y%2 1+py3| =1+ pxyz)(x —y)(y —2)(z — x).
z z> 1+pz3
3a —a+b —-a+c
20. Prove that [—-b + a 3b —b+c|=3(@+b+c)lab + bc + ca).
—c+a —-c+b 3c
a’+1 ab ac
21. Provethat| ab  b2+4+1 bc |=1+a?+b% % 2.
ac bc c¢*+1
a—b—c 2a 2a
22. Provethat| 2b b—c—a 2b =(a+b+c).
2c 2c c—a—>hb
1 1 1
23. Provethat|la b c¢|=(a—=b)b=c)(c—a)
a? b? c?
X sin@ »cos 6
24. Prove that the determinant [—sin8 —x 1 |isindependent of 6.
cos@ 1 X
cosacosfl cosasinfS —sina
25. Evaluate| —sinf cos 0
Sina€osBy,. sin a sinf » cosa

sina cosa ncos(a +6)
26. Prove that |sin 8 cos S cos(fB + )| =10.
siny cosy cos(y + &)

I btp 1%+p+q
27. Provethat|2 3+2p 4+3p+2q|=1.
3 6+3p 106+ 6p + 3q
x+a X X
28. Solve the equation | x x+ a x |=0,a=+0.
X X x+a

Five marks questions;

1. Solve the system of equationsx +y +z =6, y+ 3z =11and x — 2y + z = 0 by matrix
method.

2. Solve the system of equations 3x — 2y +3z=8, 2x+y—z=1and4x — 3y + 2z =4by
matrix method.

2 -3 5
3. fA=|3 2 —4], find A~L. Using A~ 1, solve the system of equations
1 1 =2

2x—3y+5z=11,3x+ 2y —4z=—-5andx +y — 2z = -3.

4. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4 kg wheat and 6
kg rice is Rs 90. The cost of 6 kg onion, 2 kg wheat and 3 kg rice is Rs 70. Find the cost of each
item per kg by matrix method.
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10.

11.

The sum of three numbers is 6. If we multiply the third number by 3 and add the second number
to it we get 11. By adding the first and third numbers, we get double the second number.
Represent it algebraically and find the numbers using matrix method.

Solve the equations 2x + y+z=1,x—2y —z = % and 3y — 5z = 9 by matrix method.
; 2 3 10 4 6 5 6,9 _20_ i
Solvetheequations = | =2 | =¥ _ 4 =% 2, 2 _q andx+y — = 2 by matrix
X Yy z X y z

method.

1 -1 2|-2 0 1
Usetheproduct [0 2 —=31|| 9 2 —3/| tosolve the system of equations

3 2 416 1 =2
x—y+2z=1,2y—-3z=1,3x—-2y+4z =
Solve the system of equations x —y + 2z =

y—5z=—-5and2x —y+3z=12by
matrix method.

Solve the system of equations x —y + z =
method.
Solve the system of equations 2x +

y—3z=0andx +y + z = 2 by matrix

4and3x —4y — 2z =3 by
matrix method.
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