Chapter - 4  DETERMINANTS

STUDY NOTES

® A determinant of order three consisting of 3 rows and 3 columns is written as
a c
1?1' lol? 2l b 22 o Bk (b Bkt Yt (st B 102)
ay by ;| is equal to g - 1 =a, {be; — o,b) = byilmci—ca.) = ¢ (ab— by,
by c3| laz 3| C|as by

ay by ¢3
® Minor : The determinant obtained by deleting the i row and j column is called minor of element at the i row
and j® column. The cofactors of this element is (—1) (minor).
a b ¢
A=|ay by cy|=a A1 + B¢\ Cy ; where A, B, C, are the cofactors of a,, b, c, respectively.
a3 by ¢
e Properties of Determinants :
(i) The determinants remains same if its rows and columns are interchanged.
(ii) If all the elements of a row (or column) are zero, then the determinant is zero.
(iii) The interchange of any two rows of the determinant changes its sign.

(iv) If all the elements of a row (column) of a determinant are multiplied by a non-zero constant then the
determinant gets multiplied by the same number.

(v) If each element in any row (column) is the sum of a terms, then the determinant can be expressed as the
sum of ‘#’ determinants.

(vi) If the determinant A = f{x) and f(a) = 0, then (x — a) is factor of the determinants.

(vii) If in a determinant the elements in all the rows are in A.P. with same or different common difference, then
the value of determinant is zero.

(viii) The determinant of odd order skew-symmetric determinant is always zero.
Differentiation of Determinant
b ! by'(x
a(x)  by(x) Al .(x) 1'( ))‘+
dy ()C) bz (x dy (JC) b2 (x
where dash denotes the derivate with respect to x.

e If we write A(x) = |C, C, C,|, then

e Let A(x)=

a(x) b (x))‘
ap'(x) by'(x

A'(x) = |C{C, C3|+|C; €5 +|C; C, CY
R, Ri| [Ry] |’y
e Similarly, if A(x)=|R,|, then A’(x) = [Rp|+[R5|+|R;
R3 R3] [R3| [R3



aq b g
® CRAMER'S RULE : IfA=|a; b, c¢;|#0, then the solution of the system of non-homogeneous simultaneous
linear equation.

a by o
b by v g,
age it by tese =,
ax Hibyy teer s ds
ng, yzﬁ,zzg,where
A A A :
d b ¢ a d ¢ a b . d
Ax=d2 bz Cz,Ay=(12 d2 02,A2=a2 b2 d2
dy by c a3 dy ¢ a3 by dy

e If Ax, Ay, Az, eR and A # 0, then this have unique system of solution. It is consistence independent.
e [f Ax, Ay, Az =0 and A = 0, then system has infinitcly many solutions, and it is said to be consistence dependent.
e If Ax, Ay, Az = is non zero, then the system of equation will have no solution is said to be consistent.
Linear Equation
® The system of homogeneous simultaneous linear equation
g x < by Eo 2=
e b =]
@, x b,y 2an

ap b q
Here, A, = A, = A, has a non-trival solution. If |a, b, ¢;|=0
a3 by 3
If A # 0, then the only solution is x= y=z= (.
® Determinant of unit matrix is 1
® Determinant of null matrix is 0.
1 dls
e If A is non-singular matrix, than det(A™!) = = l lz—-
5 Sl ) [A]

' QUESTION BANK

~ MULTIPLE CHOICE QUESTIONS
1. The solution of the simultaneous linear equations 2x+y = 6 and 3y= 8 + 4x will also be satisfied by which one
of the following linear equation ?

(@) x+ty=5 (b) 2x— 3y =10 (c) x+y=9 (d) 2x+3y=6
ol
2. The roots of the equation |B x 1/=0 is:
e |
(@) o, B ® B,y (c) a,y (d) o, Bandy
{ l+a 1 1
3. I ;+E+E =0,such that, | 1T 1+4 1 |=A then the value of A is :
1 B l+te
(a) —abc (b) 0 (c) abc (d) 1



a+l a+2 a+4

4. The value of determinant : |a+3 a+5 a+8| is:
a+7 a+10 a+14
(a) -2 (b) 2 (c) x+ 2 (d) (x + 2)?
x 45
5. The given equation has 3 roots, if 5 and 7 are two roots of the equation then |7 x 7| = 0 then what is the third
root ? Lo
(a) 13 (b) — 12 (c) 9 (d) 14
@ e 6a: 30 iS¢
6. If |! m n| =2, what is the value of the determinant : |2/ m 5n|?
P a3 R 2p q 5r
(a) 30 (b) 20 (c) 60 (d 0
a+2 a+2 a+3
7. If la+2 a+3 a+4| =0, then /, m and n are in :
a+l a+m a+n
(a) AP (b) HP (c) GP (d) None of these
x+1 (0] w?
8. The value of determinant of | @ x+ w? 1 |; where, ® is a cube root of unity.
w? 1 X+
(a) 23 +1 (b) ¥ +w (€) x* + w? @)=
2 il
9. Find the value of pif |0 5 16 |=20
0 0 1+p
(a) 0 (b) 2 (©) 1 (d) 5
lea o b
10. If @2 + b2+ 2= 1, then the value of ¢ 1 4| is:
bie—aicl
(a) 0 (b) 1 ) 2 (d) 2 — 2 abc
11. The following system of equations
kx+y+z=k-1
xthkytz=k-1
x+tythk=k-1
What are the values of ‘.’ the system is inconsistent ?
@ 1,-2 thy 2,3 (c)3or4 (d) 2 or -2
1 w? L 2
12. The determinant : ® o™ i 1
2 pm e 202 o’ ®
@ 1 (b) ® (c) w? (d) none of these
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20.

21.
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23.

24.

Let A be a square matrix of order n x n, where n > 2. Let B be a matrix obtained from A with first and second
rows interchanged. Then which of the following is correct ?

(a) det (A) = det (B) (b) det (A)=—det(B) (¢c) A=B (d) A=-B
“a® b i me

The value of determinant of |ab —b> be| is :

ac  be —c?
(a) 4abc (b) 4a’b*c? (c) 2a2b%c2 (d) 2abc
If |A .| =3 and |adj A| = 243, what is the value of n ?
(a) 4 (®) 5 () 6 (d) 7
1 log,y log,z
For positive numbers x, y, z, the determinant |log, x 1 log,, 2| is :
: log,x log,x 1
(a) 0 (b) logxyz (©) 1 (d) none of these
If A is a matrix of order 3x2 and B is a matrix of order 2 x 3, then |kAB| equal to (where k is any scalar quantity)
(a) k |AB| (b) & |AB| (c) ¥* |AB (d) [AB|
3 sin10° cosl0°
What is the value of | | 7
sin80° cos80°
(@) 0 ® 1 © -1 @ =
gy 11F 12}
The value of determinant {11! 12! 13! is:
121 13! 14/
(a) 211 120130 (b) 2(10! 131 (c) 2(10! 12! 13Y) {dy 2(10Y 112125
a-b b+c a
The value of determinant (b—c c+a b| is:
c—a a+b c
(a) a*+b*+c3 (b) 3 be (c) a*+b*+c? - 3abe (d 0
Let A be n x n matrix. If det (AA) = AS det (A) what is the value of S ?
(@) 0 (b) 1 (b (d) n
a b a+b
If a, b, ¢ are in GP, then what is the value of : | & ¢ b+?
atb b+c O
(@) 0 (b) 1 (© -1 (d) 2
. —2xi 2w’
If @ is the cube root of unity, then what is one root of the equation |2 ® - [=07?
-~ 1
(a) 1 (b) -2 (c) 2 (d w
X% s ale |
The value of x and y are, if |y 1 i|=6+11i
&2 =i
(a) -3, 4 (b) 3,4 (c) 3,4 (d) -3, -4



25.
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29.

30.

31.

32.

B3

34.

] 252 1 0
The determinant of AB is, where A = {2 3] and B = [ )

(a) 0 (b) 1 (c) 10 (d) 20
If A and B are square matrices or order 3, such that |[A| = — 1, [B| = 3, than [3AB | is equal to :
(a) — 9 (b) — 81 (c) — 27 (d) 81
2!‘—1 2.31‘—1 4 5?’—1
: n
IfD =| x y z |, then the value of ZD,, is equal to :
ot - o
(@) 0 (b) 1 (el @ 2
If two triangles with vertices (x, y,) (x,, ¥,) (x5, ¥3) and (a,, b)) (ay, b,) (a;, b3) satisfy the relation.
X1 N 1 aq bl 1
Xy ¥y 1=l|ay by I, then triangle are
X031 |a by 1
(a) Congruent (b) Unequal area (c) Similar (d) Unequal perimeter
B 402 ab ac
ket e +a be | = ka’b?c? and a? + b? + ¢ = 0, then the value of & is :
ac bc a*+h%
(a) 1 (b) 0 £y~ 1 (d) 4
x.ob=h
X
IfA=|a x b andB= then which of the following is correct?
a. u
a a X d d
= —~|Al= 4 1al=2|BP 3/2
(@) |A|=3|BP () —|A[=38] (©) —|A[=2[B (d) |A|=3|B|
a -b 0

If |0 a b| =0, then which of the following is true ?

b -a

(a) a is one of the cube roots of unity

(c) % is one of the cube roots of unity

1+i

The determinant |1—;

(a) -4 —7i

i

it e
i 144 is:
1+i 1-1:

(b) 3 +7i

Iiecdinngl

The roots of the equation {1 -2 5

il =52

1 2x.o8x%
(b) -1, 2

={) ;-are

Jigg 1)

(b) b is one of the cube roots of unity
(d) None of these

(c) 8 + 11

(c)els w2

ax—by—-c

If a, b, c are real numbers such that a>+5%+c? = 1, then | bx+ay

(a) parabola

(b) circle

cx+a
(c) hyperbola

bx+ acy
—ax+by—c
cy+b

(d) 7 +4i

@ 1,2

cx ta

cy+b |=0 represents

—-ax—by+c
(d) straight line

5



335

36.

37.

38.

a5

40.

41.

(a-»"la~p), (a=2) | \
Express A=|(b— x)2 ®- y)2 b —z)2 as the product of two determinants.

c-2° -y (-2)?

g’ 2a NE B e 5 oo @ il of
@ 62 26 Ixji y 3 ®) % b x|l y »?
o, oy el 2. el 5l g 22
T a &4 |l =2 &
©@ b bBIx|l -2y »? (d) none of these
1 ¢ ¢4 |t =2z %

a-—1 n 6
n
Let An=|(a—1)*> 2n> 4x—2 | then which of the following is equal to Y An?

(a-—l)3 3nd 13n°-3n =
(@) 0 (b) 1 () -1 (d) 2
s€Cx Cosx 8602 X + cot xcosec x| —
If fix) = cos’x cos’x cosec? x then the value of J. f(x)dx is :
1 cos® x cos’x p
@ % ®) (%—%] © —({}%) @ F+1s

For what value of p and g, the system of equation 2x+py+6z = 8, x+2y+gz = 5, x+y+3z = 4 has a unique
solution

(@ p=2,49=3 (b) p#2, g#3 () p=0,g=2 (d) p=2, ¢=3
If 0, B and y are the roots of the equation x> (px +¢) = r (x + 1). Then the value of determinant
T+o 1l

1 14 Lspis:
1 ey
{a)-c, B 7 (b) l+l+-1—+l (c) 0 (d) none of these
o By
o L ah ac

One factor of the equation | ab bRk s by | 1

ca cb Pgh
@ N ®) 3
() (@ Ny + XAt N) (d) None of these
e :
If [2x2 -1 1 x+2| = TR s e o T s e then a, is equal to :
3% -2 1 x+3
(a) 1 (b) 3 (c) 2 (d 0
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43.

44,

45.

46.

47.

48.

49.

50.

51

The system of equation 6x+5y+Az = 0, 3x —y + 4z = 0, x + 2y — 3z = 0, has non-trival solution for,

(a) A=0 (b) A=-5 (c) A=1 ~ (d) none of these
Consider an identity matrix (n x n) In; A € R then |adj (A In)| is :
(a) ;\'n—l (b) Al (C) )er(n—l) (d) AZ(nwl)
e* sinx tanx
If A(x)=[{In(l1+x) cosx sinx|{=A+Bx+ Crdor . Then the value of B is :
cosx? -1 sinx?
(a) 0 (b) 1 (c) 2 (d) none of these
1+sin”x  cos®x sin2x

If the maximum and minimum values of the determinant | sin®x 1+ cos’x  sin2x | are o and P then which

of the following is incorrect. i b I

(@ o+ p?=4 (b) o — B = 26

(c) (02" — B?) is always an even integer n € N (d) A triangle can be constructed of sides ¢, B and a-p.

a a, a3
i FemlT 0, L 9 are perfect odd squares, then |a; a5 ag| is always a multiple of
ay - dg- Ay
(a) 4 (b) 7 (c) 6 (d) 5
a .=l
If g(x) = |ax a -1, then g(2x) — g(x) is not divisible by :
a? o a
(a) x {b) 2a + 3x (c) a (d) x?
Ped -l
Consider the determinant A=|x y z| when M, denotes minor and Cy. denotes cofactors of an element, then
SR

the value of pC,, + ¢C,, + rC,; is:

(@ 0 (b) A (c) A (d) A7

g

For the matrix A= |x y z| , where Mij denotes Minor and CU. denotes cofactor. Find : Then, gM,, — yM,, +
mM,, is : I m n ‘

(@ 0 (b) A (c) -A (d) A?
The number of possible dimensions of a matrix containing 32 elements is :

(@ 3 (b) 6 (c) 10 (d) 14

X 25
If X241 x 5| = Ax® + Bx* + Cx® + Dx2 + Ex + F, then the value of 5A + 4B + 3C + 2D + E is £, then%is
2l = x

equal to :

(a) 0 (b) 1 (c) —12 (d) 13
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33.

54.

D

56.

D

58.

59.

60.

The set of all values of A for which the system of linear equations :
2, — 2x, + %= Ay
2x, — 3x, + 20, = Ax,

—x, + 20, = Ax,
has a non-trival solution,
(a) is a singleton (b) Contains two elements
(c) Contains more than two element (d) is an empty set

2 L 1+ (2}
Ifo, Pp#0and fin) ="+ Prand |1+ (1) 1+f(Q2) 1+f(3) = k(1 — a)? (1 — B)? (@—P)? then k is equal to

4+ £Q2) 1+G) 1+f®)
@ o, B ) &1_5 © 1 @ -1

The value of k, for which the system of equations (k+1) x+8y = 4k ; kx + (k+3) y = 3k - 1 has no solution,
18

(5) 1 (b) 2 ©) 3 (d) infinite

Let P and Q be 3 x 3 matrices with P #Q. If P>=Q3 and P2Q = Q°P, then determinant of (P2 + Q?) is equal to:
() 0 (b) -1 (c) -2 (d 1
If the trivial solution is the only solution of the equation
x—ky+z=0
ky+3y-kz=90
3x+y—-z=0
(@ R - {3} ®) {2, -3} (©) R-{2,-3} (d) R - {2}

System of linear equations :
X ey = 3
2%, e E X = 3
Do o e |
The system has :

(a) exactly 3 solutions (b) no solution
(¢) a unique solution (d) infinite number of solutions
Let a, b, ¢ be such that b(a + ¢) # 0.
a a+l a-1 a+l b+1 c—1
If -6 b+1 b-1+| a-1 b-1 c+1 |=0 ; then the values of ‘n’ is
¢ c¢c—-1 c+1 (__1)n+2a (_l)rﬁ-ib (___Dnc
(a) zero (b) any odd integer (c) any even integer (d) any integer
1 it 1
If D=l 1+x 1 |[forx#0,py#0,thenDis:
e S Eler
(a) divisible by neither x nor y (b) divisible by both x and y
(c) divisible by x but not y (d) divisible by ‘y’ but not x
logl-p- 1
I, m, n are pth, gth and rth terms of a G.P. all positive, then |[logm ¢ 1 equals :
logn r 1
(a) -1 (b) 1 (c) 2 (d 0



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Determinant of a skew symmetric matrix of order 3 is :
() 0 (b) 1 () -1 (d) 2
a b ax+bd
If @ > 0 and discriminant of ax? + 2bx + c is negative then | b ¢ obxtwl s
ax-rh br+e. 0

(a) positive (b) negative
(c) (ac — &%) (ax? + 2bx+ c) (@ 0
1 " w2n
If 1, w, ®? are cube root of unity, then A=|w" " 1 |isequalto:
(DZn 1 "
(@) 0 (b) (©1 (d) w?

If the system of linear equations x + 2ay + az=0; x + 3by + bz= 0 ; x + 4cy + cz = 0 has a non zero solution,
then a, b, ¢

(a) are in AP (b) are in GP (c) are in HP (d) satisfy a+2b+3¢c =lO

a a2 1+a3

If|b 5> 1+5b°| =0 and vectors (1,a,4?) (1,5, and (1,c,c?) are non-coplanar, then the product abc equals:

c & ke
(a) 2 (b) 1 (c) -1 (d) 0
loga, loga,,, logay,,
If ay, a, a,, i a, are in GP, then determinant A=|loga, 3 loga,.4 loga,,s| is equal to
loga,s loga,,7 loga,.s
() 1 () 0 (c) 4 (@ 2
6i -3 1
If {4 3i -1 =x+ iy, then
20 5 :
(a) x=3, y=1 ®) x=1,y=3 (©) x=0,y=3 (d x=0,y=0
: 1 1 1
Let w = %1+§ , then the value of the determinant !l —1-@® o?| is:
o
(a) 3w (b) 3o (w-1) (e St d) 3o (1-w)
A+ (1+20)% (1+30)?
Which of the following values of o satisfy the equation [(2+ c)? (2+20c)2 (2+30L)2 = — 648a. ?
B+ Ot)2 3+ 205)2 B+ 30&)2
(a) 4 (b) -8 (c) -9 (d) 4
3

x” sinx cosx £

Let f(x)=[6 -1 0 |, p is a constant. Then Ef(x) atx=20is:
P P2 P3

(a) p ) p +p? {c)p (d) independent of pg



B

72.

13

74.

75>

76.

T

78.

79.

80.

The number of values of ‘%’ for which the system of equation (k + 1) x + 8y =4k and kx + (k+3) y = 3k -1

has infinitely many solution.

(a) 0 (b) 1 (c) 2 (d) infinite
Bl

Ifa#zp,b#qgandc#rand [a g c| =0. Then the value of PR S

D—a iqg-b r-ic

b

(a) 1 (b) 2 (c) 3 (d) 4

1 log,y log,z
The determinant : |log, x 1 log), z| equal to :

log,x log,y 1
(@ 0 (b) 1 (c) -1 (d) 2

X Jﬁc2 1+x3

: ‘ 2 3 : i
If x, y, z are three different numbers and |[¥ ¥~ 1+7|= 0 then which of the following is incorrect ?

z z2 1+z3

(a) xyz = -1 b)x=y=z ©)1+xz=0 (d) all are incorrect
3-x -6 3
Which of the following is a root of the | -6 3—-x 3 | =07
3 3 —6-x
(@ 6 (b) 0 (c) 3 (d) none of these
1 X x+1
)= x(x-1) x(x+1) |. Then f(2010) is:
Ix(x=1) x(x-D(x-2) x(x-1)}(x+1)
(a) 1 (b) 2010 (c) 2009 (d) 0

The system of equation x — ky —z =0, kx —y —z =0, x + y — z = 0 has a non-zero solution. Then possible

values of ‘%’ are :

(@) -1, 2 ®) 1,2 © 0,1 ) 11
F 3 o
Let ix) = |2 x 2|, if x=-9 is a root of f{x) = 0, then the other roots are
i Oy
(a) 2,7 (b) 3,5 (©) 7,5 (d) 62

sin(0+a) cos(B+a) 1
If A=|sin(0+p) cos(6+P) 1, then
sin(0+7y) cos(B+y) 1
(a) A=0 for all © (b) A=0forall0=o+p+7y
(c) A is an odd function (d) A is independent of 6.
Sin X COS X COSX

The number of distinct real roots of |cos x sinx cosx|= 0 in the interval -} < xs%.
COS X COS X sinx
(@0 (b) 2 (©) 1 (d) 3

10



81. If 3, —2 are the eigen values of non-singular matrix A and |A| = 4, then eigen values of adj (A) are :
321 4
e ) I =
@ 773 (b) 3 (© 8 (d) 8
3 —l+x 2
82. How many values of x in the closed interval [4, —1] is the matrix | 3 -1  x+2| singular ?
x-3 -1 2
(@2 (b) 3 (c) 0 @1
fia ) a2
83. The determinant |-1 0 3|, the ratio of cofactor to its minor of element —3 is :
P |
()1 (b) 0 ()1 (d) 2
il )|
84. If the value of the determinant {1 & 1| is positive, then
| B e
(a) abc > 1 (b) abec > -8 (c) abc < -8 (d) abc > -2
I
85. The value of determinant : -4 3 6|2
27 9
(a) 213 (b) —231 (c) 231 (d) 39
areh ¢ '
86. Which of the following is equal to |x y 2|?
Pide T
y b g e a-p b-q c X 4 p
@|x ap ®)|x ¥y z €| x. y Zuiddw b ¢
S D9 r p g .F R e 3
a® ab ac
87. The value of determinant |ab b*> bc| is :
ac be
(@ 1 (b) 0 (c) -1 (d) 2
2
88. If is equal to D= 2 then Ce is equal to
r & r=7
(@ D (b) 2D (c) 4D (d) 16D
Pk 42 343+k
89. The value of £, 42 +k 52 A2 +4+k=0 is:
25k 6 S5k
() 0 (b) 1 (c) -1 (@ 2
13 16 19
90. The value of {14 17 20
15 18 24
(a) 96 (b) -39 {e) 5% (d o

11



91.

92.

93.

9.

95.

96.

97.

98.

99.

3= XA
If A=|7 8 9|, than|5 3 6|isequalto:

0 x 5 8 Tl
(a) -A (b) Ax (c) A d o
ba gl c e
Ifp+q+r=0=a+b+c, then the value of determinant |gc ra pb| is :
¥h - Pe 43
(@ 0 (b) 1 (c) pat+gb+rc (d) none of these
x

Ifx#y#zand |y y2 y3 = 0, then which of the following is equal to xyz ?

Z 22 Z3

(2 0 (b) 1 (c) -1 (d) x+y+z

If each element of third order determinant of value A is multiplied by 4, then the value of new determinant will
be =

(a) A (b) 128A (c) 21A (d) 64A
1 S
The determinant : | log,e 5 V5| is
lOglolO 5 e
(@ Jn (b) e (©1 (d o
1+x 1 1
The roots of the equation : | 1 1+x 1 | are:
1 1B iy
(@ 0,-3 () 0,3 () 0,0,3 @)= 053
l a* be
a
The value of : % b cal is:
l 62 ab
c
(a) abc M)y ob tbokEca (c) 2abc (d 0
SEe=37 =92
The value of the determinant : (31 58 71| is :
31 105 24
(a) 2 ) 0 (c) 81 (d) 27
sin2 x cos?x 1
The determinant value of cos2 x sin?x 1] is:
-10 12 2
(@ 0 (b) 12 cos?x — 10 sin’x
(c) 12sin%x —10 cos®x—2 (d) 10 sin2x

12



“INPUT TEXT BASED MCQ’s

100 A factory produces three types of bulb B, B,, B; every day. Their productlon in certam day 18 45 On this day
the product of B, is exceeds by B, by 8, while the total production of B, and B, is twice the production of B,

Answer the following questions :
(1) If the present equation the express in equation them which of the following is incorrect?

(a) B, + B, + B, =45 (b) B,—2B,+B,=0
(c)iB; — 2B, B =10 @B, 28, +3B. =0
L0 Ieni B ] 1k i
G If|1 1 -2 =% 3 0 -3/, thentheinverseof |1 0 -1|is:
1 -1 1 1- -2 -} L =2 4l
Lol deyg =t L
S e 2 2 g e ih
1 -1 N R | 1 -1
a) |— 0 — b) |- = = ) '= 0 -— d) none of these
@ |l Ol @il 0= (@ no
I g i 1 L
6.3 ib B 3 0 32 6
(iii) B, : B, : By is equal to :
4 1o e o g (L= 5 1 (s e | (i 141220
(iv) Which of the following is not true?
(a) Al = A (b) (&Nt = (Al
(c) matrix of odd order, |A| = 0 (d) |AB| = |A] + |B|

(v) Which of the given statement is incorrect for given matrix A = [aij],,,?
(a) Order of minor is less than order of the det(A)
(b) Minor of an element can never be equal to cofactor of the same element. .
(c) Value of a determinant is obtained by multiplying elements of a row or column by corresponding cofactors.
(d) Order of minors and cofactors of same element of A is same.
B ¥
101. Consider the determinant, A= |x y z
Loom:
M, denotes the minor of an element in i row and j* column.
C,; denotes the cofactor of an element in i row and j* column.

Answer the following questions :

(1) The value of p-C,, + ¢C,, + rC,, is equal to :

(@ 0 (b) -A (©) A (d) A
(i) The value of xC,, + yC,, + zC,, is equal to :

() 0 (b) -A (c) A (d) A%
(i) The value of gM,, — y. M,, + mM,, is equal to :

(2) 0 (b) -A (c) A (d) A°

13



Bpt e or
(iv) What would be the determinant of [3x 3y 3z|d
3 3m 3n
(a) 3A (b) A3 (c) 9A (d) 27A
Pre X gl
(v) Which of the following is equal to |g » m|?
¥ £ %
(a) A (b) A {c) A2 (d) 2A
1. (a) 2. (b) 3. (¢) 4. (a) 5. (b) 6. (c) 7. (a) 8. (d) 9. (€) 10. (¢)
1. (@ 124@) 13. (b) 14. (b) 15. (c) 16. (a) 17. (b) 18. (b) 19. (d) 20. (c)
2. i@ 22 () 23. (®©) 24. (a) 25. (a) 26. (b) 27. @) 28. (a) 29. (d) 30. (b)
31, (&)= 320(€) 33. (b) 34. (d) 35. (a) 36. (a) 37. (@) 38. (b) 39. (¢) 40. (a)
41. (d) 42. (b) 43. (¢) 44. (a) 45. (c) 46. (a) 47. (c) 48. (a) 49. (c) 50. (b)
L @ 3% (e) 53. (¢) 54. (c) 55. (c) 56. (c) STe{8) 58. (b) 59. (b) 60. (d)
61. (a) 62.(b) 63. (a) 64. (c) 65. (c) 66. (b) 67. (d) 68. (b) 69. (c) 70. (d)
L) 7Z.() 73: {a) 74. (b) 75. (a) 76. (d) T7{d} 78. (a) 79. (d) 80. (c)
81. (b) 82.(d) 83. (a) 84. (b) 85. (¢) 86. (2) 87. (b) 88. (¢) 89. (b) 90. (d)
91, {ay 92i.(a) 93. (a) 94. (d) 95. (d) 96. (d) 97. (d) 98. (b) 99. (a)
100. () (d) G) (¢ @) (b) Gv) (d)  (v) (b)
101, @) (@ (e iy ()"’ {av) @) - () (b)

[

W

X

P-x x-o 1
B-x y-o 1

(04

1

Hints to Some Selected Questions
1. (a) By solving the given equation we get, x =1, y =4
This solution is clearly satisfy by the equation x + y = 5.

. (b) On applying, R, - R, - R, ; R, - R, - R, we get

=0=>P-x)F-)-@x-a)(B-x)=0

>@-D-a-x+a]l=0=2PB-n)F-0)=0=>x=0v

L@ A+ [Q+0)A+)=-1]-1[1+c—1]+1[1-1-b]=A.

= (1+a) {b+tc+bcl—c-b=A= bc +ab +ac +abc =X

a

(@

abc [l-§~l+l
b

j|+abc=k:>abc—k

5. (b) x(x>—56) — 4 (Tx—-35) + 5 (56—5%) =0 = x*—56x —28x + 140 + 280 - 25x =0
=Sx-109x-420=0= (x-5) (x-7) x—12) =0 = x=-12
da - 3b."3e R
6. (©)2x5|1 m 5n[=3x10{l m n| =30x2=60
Do g T P 23 ¥l
x+1+0+0? ® w? 1 ® »?
8. ) 2x5 [x+o+i+a® x+0®> 1 | =zl x+e? 1
Irokdsmn 1 x+0 L St

14



10.

11.

13.

14.

15.

17,
18.

19.

20.

21.

22.

23,

24,

25.

Sx[E+r0)x+to)+ol-x-0)+o(l-x-0))
=x [x®+x0 + x0? + © + 0 — ox — ® + ©? + x0*- 0*) = X3
(0)2[5+5p—0]—4[0]+0=20=>10+10p=20=>p:%=1
() 1[1-a¥] —c[-c—ab]l + b [ac-bl =1+ a®+ ?+abc—abc + P?=1+1=2

el k-1 X
@ A=1 k 1|B=lk-1X=|}| = AI=F -3k+2
12 k-1 z

Inconsistent, ©* — 3k +2=0= (k- 12 (k+2)=0=k=1o0r-2

Qb cis d,
(b) Let A= - B= = |B|=bc —ad = |B| =—(ab — bc) = |B| = - |A|
c a

d b

—ai a>® a =1 "3 ol

() abelb b bl=a?p |1 -1 1|=a%2R {~1 (1-1) -1 (-1-1) + 1 (1+1)} = 4a%*c

Gt IC NG Iealde—1
(©) |A,ql =3, ladj A| = 243
ladj (A) = [A,, " '1=243=3"1=3=3"1ap-1=5=2n=6

(b) |KAB| = k* |AB|. Therefore, order of AB is 3 x 3.

(b) sin10° cos 80° + sin 80° cos10° = sin (10°+80°) = sin 90° = 1
Lol 1112
(@) 100 11t 120 12 12>13] = 100 11} 120 (50 = 4B} afTa) i aen)
1 13 13x14
(c) Use C; —» C, + G,
a-b b+c a+b+c g=0 bt il
b—c c+a a+b+c=(a+b+c)b—c c+a 1| = B+b3+c3 - 3abe.
c—a a+b a+b+c c—a a+b 1

(d) If A is on n x n matrix, then det (AA) = A" det (A)

= det (AA) = AS det (A). Thus, on comparing = S = n
(@) a= (b+c)?] — bl(a+b) (b+c)] + (@+b) [B2+be — ac — be]

= — ab® - ac® — 2abc + ab* + 2abc + b’c = — ab? + ac®> = 0
fe) C, = C, + €

he a9l Hae o ¥2 9y Jg° iaomd
2 0 -0 |=0=|2 0 -0 |=0 (Expand to R,)
0 1+ 1 0 —(1)2 1

= m? (— ox?+ 40?) + (4x + 40?) = 0 = —x% + 40 + 4x + 40*> =0
=-+4x-4=0=>x-2%=0,x=2
(@) x (=i =2i%) + 3i (=iy 0) + 1 2yi -0) = 6+ 11i
x(=i+2)+ 3y + 20 = 6+ 11i = (2x + Ip)=bi (-~ + Zp) =651
On comparing, 2x + 3y = 6 and —x + 2y = 11. Thus, we get x = -3, y = 4.

AB_lz Lol AB_’30]_0
B P e |_Lso_‘



26. (b) |AB| = |A||B|=-1x3=-3
I3AB| = (3)%. (-3) = -81

30. (b) %|A[ =3(x? - ab),

Bl=x2-ab = %|A|=3|B|

3

.

L@ a[@] +b[H)+0]=0=aP- =0

:>(a—b)(a2+b2+ab)=0=>aAba—2+l+%=0

2.1 and(g»J2 +(£]+1=0 Thus, 2 is one cube roots of unity
b b b b
el = C+C G 9 e
2 1 i
1 142 144 = 23+) — 1 (~4i +2) +i (5-4i) = 8 + 11i
142311 = k=7
33, ) R, > R TR =R

98 6 15 T 1
=0 2-2x 51-x%=0= [0 —(1+x) 1-x3=0
1 "0y 5x T .

0 1o

= (1+x)|0 -1 1-x=0=(1+x)2-x)=0; x=-12.

Ix)c2

(a2—2ax+x2) (a2+y2—2czy) (a2+22-—2az) v -2a % x

35. (a) [(B%2-2bx+x%) (B2+y*-2by) (B2+z%2-2b3)=[p2 -26 W1 » 2
(c2—2cx+x2) (c2+y2—2cy) (cz+zz-202) | s

(n—Dn
2
n(n-0(2n-1)
6
2
@—_3—1« 303 3n%-3n
n(n—1)

2

n 6

36. (a) W =

common from C, and 6 from C,, we get

=3n(n-1) . Thus, C, and C, are identical so A = 0.

n(n-1 3,3 Mn-D
2

252D 6
38. (b) A=|l 2 g =2(6-9)-p (3-9) +6(1-2) = (p-2) (¢-3)
1] 5

when A £ 0, ie., p# 2 and ¢ # 3.
16



39.

41.

42.

43.

44.

45.

47.

48.

49.
50.

52.

(c) px3 + gx* — rx — r = 0, roots are o, B, y
- —r
a+B+y= "L of +fy+yu= —ofy= -
P p p

D:aﬁy(1+l+l+l}=ocBy(aBY+OCB+BY+Ya):O
o By oy

Zx 1 x+l
(d) a=,'0), f'((x)=|4x 1 x+2|+0+0=0. Thus, f(0) = 0. Therefore, a, = 0
(fh5e et e

(b) For non-trival solution A= 0

65
3 -] 4|=0=-30+65+7A=0=A==5
i > >
() A(n)Adj A In)=|AIn|I
Adj (A In) = &' In = |Adj (A In)| = =D

% 2 2 e* sin2x  tanx? x

e 2cos2x 2xsec” x e sin2x  tan x2

- 1 : :
(@ A'(x)=|In(1+x) cosx sinx |+ s —sin2x cosx || In(lE3 Jensy sinx
x
et 2
g cosx> e -1 sinx

2 x_l 2

COSX e 2| |2xsinx* e*-1 2xcosx

L ookl =8 0 I 00
B=10"1 O=|l 0 =1+ 1 0=0  [Putx=9]
P00 g et bl o

2 cos’x sin2x

(c) Applying C, —» C,+C,, we get |2 1+cos’x  sin2x

1 cos’x  1+sin2x

R, = R~ R;, Ry = Ry—- R,

2 coszx sin2x

0 1 0 | =2 + sin? x. Maximum value is 3 Minimum value is 1.
-1 0 1

(c) gx) = a(a + x)?

s g(2x) — g(x) = a(a + 2x)* — a(a + x)* = ax (2a + 3x)
(a) p, g, r are the entries of first row and C,,, C,,, C,; are the co fectors of second row

PGy +4Cy +1C3=0

(©) My, — ¥M,, + mMy, = — gCy, — yCyy + mCyy = (= g€y — yCyy + mCyy) = — A.
(b) Possible matrix x are : 1 x 32, 2 x 16,4 x 8,32 x1, 16 x2,8 x 4. ie., 6

2=bh 1
€ 2 =3 =)

-1 2 —A
=2Q2-DB-A+AM-H+2(-2AL+2D+1(4-3-A)=0

SC-NRA+HA-D+5A-AN=0=2A=11,-3 17



3 B TRl by oglh LAl e i F

@ | 1+a+p  1+a?2+B? 1+ 4+B | =)l o Bl o« o=l a-1 B-1
1+a?+p2 1+’ +B> 1+a*+8Y h o2 B2 B B I o2-1 B2-1
= (@ 1) (B 1) ~ (B 1) (02 12 = (@ 1P (B -1F ~ (0~ B> k= 1

. (¢) For no solution

BEl & db
k k+37 3k-1

S k+1)(k+3)8%k=0=K=4k+3=0=k=1,3

But for k£ = 1, eq is not satisfied eq. (i). Thus, k£ = 3.

I
L@k 3 -i = 13 RRE ek )+ 1E-9) =0
I

=2k-3+22+k-9=0=22R+2k-12=0=k=2-3
Thus, R - {2, -3}

e 2.9 1
.(b) D=2 3 1|=0,D;=[3 3 1[#0
355°2 $0502

Given statement, does not have any solution therefore, no solution.
iib) €, —>'C— € and'C =300 - 'C,
1 0 0
1 x 0] =xy. Hence [D] is divisible by both x and y.
L 0F sy
W) R, » R~ GR, +R)
b ax+b
b.o bx+c = (ax? + abx + c) (b* - ac) = negative.
0 0 —(ax2 +2bx +x)

l+a"+0 o o

. (@) A=fl+o" +0® 0" 1 |=0
2n 1

n

1+0" +o ®

1+ @" + @* =0, ‘n’ is not a multiple of 3. Thus, roots are identical.

s 2a-a
. (¢) Coefficient of determinant = |1 3p p|=0 = b =

2ac

atc

2 gl a2 14ccaaz1

& d
L@ b b U+l b B2 =0 = (+abo)lp B> 1|=0 Thus, abe = -1
exet 10l & ic? B ie |

. (b) C, - C,, C, - C,. Thus, two rows become identical. So A = 0

. (d) 6i (32+3) + 3i (4i+20) + 1 (12— 60¢) = - 12 + 60i + 12 — 60i = 0



68.

70.

7.

73,

75,

76.

77,

78.

(b) R,—R,-R, R,—R,-R,
0 1 1 0 0 1 0 0 1
l<a? ~1-n® ol l=w® -1-20° o |=l-0 =0’ o
1- w* w? ollii-ot -0l a' ll-a o =0 o
d 3x* cosx —sinx o 6x —sinx cosx
(d) ;,;f(x)= 65 =1 05 e fx)=l6 -1 0
2 3
P P p P p2 p3
3 6 cosx sinx 6 -1 0
s =16 1 0 =6 -1 0|=0
dx 2 3 2 £}
P ol S SuaE o
k+1 8 4k 8 4k
b = = = ——ss—— o Sr=isks L
L k  k+3 3k-1 k+3 3R-1
| logy log:z
logx logx
log x log z e s  f
(a) igé‘; 1 e On dividing and multiplying R, R,, R, by log x, log y and log z.
logx logy 1
logz logz

i logx logy logz

=——————1llogx logy logz|=0
logxlog ylogz

logx logy logz
| | 1
(a) Apply C,—C,+C,+C;, we get —x|-6 3-x 3
3 35 —b6=x
1 1 1

Apply C,—C,-C,, C;>C,-C,weget [6 9-x 9 | expand it.

8 0 -9-
d) C, - (C, + C)) o
1 X 0
f(x)=| 2x x(x-1) 0. Thus f{x) = 0 for all real x.

3x(x-1) x(x-1}x-2) 0
1 -k -1
@k -1 -l=0=2210+D)+k-k+D-1k¥+1)=0
T
= -k+l=0=>k=+1.
(@ R, >R, +R,+R, .
== 50 e 10 Tl 1 0

f(x)=| 2 55 2 [=(x+92 x 2l=(x+9))2 x-2 0 = (x+9) x-2) (x-7)

7 6 ¥ 76 T [

[Expanding = 30 (0 — 1)]
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79.

80.

81.

82.

83.

8s.

87.

89.

90.

92.

93.

(@ R,>R,-R, , R, 3R,-R, |
- A= {cos (B+y) — cos (0+ o)} {sin(®+ B)} —sin(6 + o)}

— {cos (6+ B) — cos (8+ o))} {sin (O+ y) — sin(@+ o)} = sin (B +y) — sin (B — &) — sin (ot — )

. This is indepent of 6.

1 cosx cosXx
(c) (2cosx+sinx)[l sinx 0 =0 = (2 cosx + sinx) (sinx — cosx)?> = 0
1:cosx BiRX—COSX
s tanx = -2, 1. We take tanx =1, sox = %:—
by Al alicilA’Hz if A is eign value of A then Al is eign value of A~
adi (A) X = (A'X) |Al = |A] AL
Thus eigen value corresponding to A = 3 is % and A= -2 is 2.
(d) .. matrix is singular.

®,—R,-R,) (R,>R,-R)

3 -1+x 2 x+4 -14+x 2
0 -x =0 [C,>C,+C+Cl=|0 -x x=0=x+4(H=0Thsx—>-4,0
x -x —-®e, [-4-1] 0 —x 0
(a) Ratio of cofactor to its minor of the element which is in the 3rd row and 2nd column (- 132 = —1.
326 2—4 6+3—4 : ; e
- =2l Sl B — 155 (18 = 114) = 23]
a a g
(b) D=abclb b bj=0
e G
Pt s
®) A=|42+k 5% 4=0 [CiSC e
2 TR 5
O+k 16 3| 19+k 16 3
= |16+k 25 4=| 7 9 1|I=0=k-1=0=2k=1
25+k 36 5 gEl el
13533
(d) Apply C; » C;-C,,C, - C,-C,= 14 3 3=0
15053
(@) pgr (@+ B>+ &) — abc (p*+ ¢+ ¥*) = pgr (3abc) — abc (3pgr) = 0.
[ ml %
(@ xzl y y2 =0 Then, xyz = 0
oz 2

20



3

ol sabe g
97. (d)a—zzl b>  abc =Z—é’21 p* 1|=0
1 ¢ abe e
bR R, -R . B SR R
3 129 9
@0 —2|=0(C,—C, e
g 0. 47
1 cos’x 1
99, (a) C, » C, +C, I s x A0
e )

100. (i) (d) B, — 2B, + 3B, = 0 is correct relation

IS | L
() ) A=|1 0 2| them A= % 3..0 -3
et | i SR |
i ERE
gl & 7 6
Al = (Af')1=—é 3D P % 0 %1
e sl
3 (Drech
(iii) (b) A’X =B
EEt B, 45
A'=|1 0 -l|x=|B;[andB=]-8
B B, 0

253 =S 11
X=(A’)‘1B=%2 0o -2|-8|={15| =11:15:109.
2-=3 F 150 19
101. (i) (a) p, g, r are the entries of first row and C,,, C,,, C,, are the cofactor of second row.
2Pt g C Gy = 1.
(i) (c) x, y, z are the entries of second row. xC,, + yC,, + zC23- =A
(iii) (b) gM,, — cM,, + mM,, = —C,, — yCy, — mCy, = ~(—4C,; —¥C; —mC,)) = -A
(iv) (d) Take 3 common from each column or row.
(v) (b) On interchanging the rows and columns the value of determining remain same.
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