DETERMINANTS

BASIC CONCEPTS

1. Singular and Non-singular Matrix: A square malrix is a singular malrix if its determinant is zero.

Otherwise, it is a non-singular matrix.
2. Some Important Properties of Determinants:

(i) Let A =[a;] be a square matrix of order n and C;; be corresponding co-factors, then

H i
El a,C,, = | A | and El a;C;; = | A |

(ii) Let A = |a;] be a square matrix of order n and Cy and Cy; be corresponding co-factors, then

n i | |
2 "If;ij = Oandizzlafjcfk =0,i#k or j#k

j
(itf) Let A = [a;] be a square matrix of order n, then |A| = AL

(iv) Let A = [ﬂij] be a square matrix of order n(> 2) and B be a matrix obtained from A by interchanging

any two rows (columns) of A, then |B| =- |A].

(v) Il any two rows (columns) of a square malrix A = [4;] of order n (= 2) are idenlical, then value of
its determinant is zeroie., |A| =0.

(vi) Let A = [ﬂ,-j-] be a square matrix of order 1, and let B be the matrix obtained from A by multiplying

each element of a row (column) of A by ascalark, then |B |=£k | A4 |.

(vii) Let A be a square matrix such that each element of a row (column) of A is expressed as the
sum of two or more terms. Then the determinant of A can be expressed as the sum of the

determinants of two or more matrices of the same order.

(viii) Let A be a square matrix and B be a malrix obtained from A by adding to a row (column) of A
a scalar multiple of another row (column) of A, then |B| = |A].

(ix) Let A be a square matrix of order n (2 2) such that each element in a row (column) of A is zero,
then |A| =0.
(x) If A = [ﬂfj] is a diagonal malrix of order n (= 2), then
|A| =ay1.ay . 33 ... 4y, .
(xi) If A and B are square matrices of the same order, then
|AB| = |A]| |B].
(xii) It A = |a;

if
|A| =ay.ay. a3 .... 4,

is a triangular matrix of order n, then

(xiii) If A = [ﬂfj] is a square matrix of order n, then |kA| =k"|A|.

(xiv) We can take out any common factor from any one row or any one column of a given determinant.

3. Area of a triangle with vertices (xy, y;), (x5, ) and (x5, ¥5) is given by

TR
A = Numerical value of —|x, v, 1

2 :
Xy Yy 1
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Note: Since area is positive quantity therefore we take absolute value of A.

4. (i) If A is a skew-symmetric matrix of odd order, then|A| =0,

(i7) The determinant of a skew-symmetric malrix of even order is a perfect square.

MULTIPLE CHOICE QUESTIONS

Choose and wrile the correct option in the following questions.

| . = | wills then x is equal to
18 x 18 6|’
(@) 6 (b) £6 (c) =6 (d) 0
2. The area of a triangle with vertices (-3, 0),(3, 0) and (0, k) 1s 9 sq. units. The value of k will be
(@) 9 (b) 3 (c) -9 (d) 6

-1 cosC cosB

3. If A, B and C are angles of a triangle, then the determinant [cosC -1 cosA]| is equal to
cos B cosA -1

(a) O (b) -1 (c) 1 (d) None of these
0 x-a x-b
4. Iffx)=|x+a 0 x-c|,then | NCERT Exemplar]
x+b x+c 0
(a) fla) =0 (b) (D) =0 (c) A0) =0 (d) f(1)=0
1+x 1 1
5. If x, y, z are all different from zeroand | 1 1+y 1 |[=0,thenvalueof x +y  +z 'is
1 1 1+Z
(@) xyz B a7yt (6} —x—y-=z (d) -1
1 -2 5

6. There are two values of a which makes determinant A=(2 a -1|=86, then sum of these

numbers is 0 4 2a

(a) 4 (b) 5 (c) -4 (d) 9
7. If A is a non-singular square matrix of order 3 such that A” = 3A, then value of |A | is

[CBSE 2020 (65/2/1)]
(a) =3 (b) 3 (c) 9 (d) 27
28 &
8. If |x x x|+3 =0, then the value of x is | CBSE 2020 (65/4/1)]
4 9 1
(@) 3 (b) O (c) -1 (d) 1
X x+ty x+2y
9. The value of the determinant |[x +2y «x x+y |is INCERT Exemplar]
x+y x+2y x
(@) 9x(x + y) ) Iy (x + y) (©) 3y°(x +y) (d) 7x*(x + )

D a-ba-c

10. Thevalueof |b—-a 0 b-c|is
c-a c-b 0

(a) a (b) b (c) O (d) None of these
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11.

| @2

13.

14.

3%

16.

17.

18.

19.

20.

21.

80

1 )

5
()

Thevalueof | »* 1 |is

(b) -1 () 0

(d) o

If area of triangle is 35 sq units with vertices (2, —6) (5, 4) and (k, 4), then k is

and A; is cofactors of #

Tl T
(a) 1
(a) 12
21 G Q45
If A=]9y 9y Ay
31 A3 G4

(@) a1 Az + a1y A + a13 Ass
(€) Ay Ay +anAp +ax A

a b c
The value of |b ¢ a

c ab
(a) A = 2abc, B=a+b+c
(c) A= 3abc, B=a+b+c

(@) [-v2, v2]

(b) =2 (c) =12, -2

i

(d) 12, -2

then value of A is given by

(0) ayy Ay + apy App + a3 Agy
(d) a1 Ay + 8y Ay +a51 Ay

= 3A - B then the values of A and B are:

(b) A =0, B=a’+b>+c’
(d) A =abc, B=a>+b’+c°

COSX —siny 1

If x, y €R, then the determinant A = sinx COS X
cos(x+y) =sin(x+y) 0

1| lies in the interval

®) [-1,1] (©) [-v2,1] (@) [-1,-v2]

1.5
If A= [4 2} then find the valueof k if |2A| =k |A |

(a) 4 (b) -4 (c) 3 (d) 0
Let A be a symmetric matrix such the |A| =5then |A’| is
(a) 5 (b) 5% (¢) % (d) none of these
1 1 1
What is the maximum value of A = 1 1+sinB 1| where 0 is real number.
1+ cosO 1 1
1 3 243
@ m L © V2 @ 22
3 1 -2 5
If there are two values of a which makes determinant, A= > 2 a -1|=86, then the sum of
these number is 0 4 2a
(a) 4 (b) 5 (c) =4 (d) 9
0 cosO sinBf
If cos 20 = 0, then |cosO sinO 0 is equal to
sin@ 0 cosB
-1 1
(@) =~ (b) = (c) 1 (d) -1
X 37
If x=-9isarootof |2 x 2|=0, then other two roots are
7 6 x
(2} =2 ¥=7 (D e~ x=7 (] ¥=1.0=7 (d) None of these
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e

23.

24.

25,

26.

27.

28.

29,

30.

31.

32.

33.

34.

1 1 1
The maximum value of |1 1+sinQ 1 is
1 1 1+ cosB
@ % 1) 5 (© 0 (@) 4
2 5
0 xyz xz’
The value of determinant |x*y 0 yz*|is

¥z zy?' 0
(a) 2 xyz (b) 2x°y 2° (c) 0 (d) 4 xyz

log.512 log,3
log,8 log,9

The value of the determinant is

(a) 15 ®) = (c) 10 (d) 0

12
If A =[4 2], then the value of |2A] is

(a) 4|A]| (b) |A] (c) 2|A| (d) None of these
0 a -=b

The value of the determinant |[-a 0 -c|is
b c 0

(@) a () —a (c) b (d) 0

For any two square matrices A & B, |A| =2 & |B| =6 then | AB| is

(a) 2 (b) 6 (c) 12 (d) none of these
0 a-b a-c

The valueof |b-a 0 b-c]|is:

c—-a c-b 0
(a) a (b) b (c) 0 (d) None of these
Let the points A (1, 3) and B (0, 0) D(k, 0) form a triangle, using determinants find the value of
k such that area of A ABD is 3 sq. units.
(a) 2 (b) + 2 (c) =2 (d) 4
If 2; f = Ig :|, then find x.
(a) £3 (b) =3 (c) +3 (d) £2
The sum of products of elements of any row with the cofactors of corresponding elements is

equal to

(@) @11 Ay +ayp Ay + a3 A3 (D) ay1 Aqy + ayp Ags +a13 Agy
(c) aji A +ap Ay +ay Aps (d) None of these

2 3 4
The value of the determinant A=|> 6 8 | is

6x 9x 12x
(a) O (b) 5 (c) =5 (d) 4
If A= |; ?] _find the determinant of the matrix A* - 2A

(a) 25 (b) =25 (c) O (d) 4
If the points (2, -3), ( 4, -1) and (0, 4) are collinear, find the value of % .

() % (b) 7 (c) 10 (d) 0
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i T1" Thal® ®| it 1t
- 18 5 e 18 6 en Y 1s Equa 0
(@) 6 (b) 6 (c) -6 (d) 0

36. Which of the following is correct?

(2) Determinant is a square matrix.

(b) Determinant is a number associated to a matrix.

(c) Determinant is a number associated to a square matrix

(d) None of these

1 sinQ 1
37. Let A=|-sin® 1 sin O] where 0 < 0 < 27, then

-1 -sinB 1
(@) A=0 (b) Ae(2,x) (c) A€ (2,4) (d) Ael2 4]
38. If1, w, ®* are the cube roots of unity, then
1 " mln
the value of | ®" w*" 1 |is equal to
wZH 1 (IJ”
(@) w (0) -1 (c) O (d) o
1 1 1
39. Let ® be a complex number such that 2w +1 = z, where z = /=3, if [1 ~-w’ -1 o’|= 3k, then
k is equal to 1 ® o
(a) z (b) -1 (c) —z (d) 1
53 8
40. Tet f(z)=]|2 z 1} thpnﬂﬁ) is equal to
12 2
(a) 10 (b) =20 (c) 80 (d) none of these
x -4 5
41. Let f(x)=|1 1 =2| then f'(5) is equal to
2 X 1
(a) 1 (b) 26 (c) 40 (d) none of these
0 x-1 x-2
42. If f(x)=|x+1 0 x-c| then
x+2 ¥x+*¢ ¥
(@) f(1)=0 (b) #(2) =0 (c) f(3)=0 (d) f(0)=0
43. There are two values of /. such that
020
A 3 A| =-16 then the sum of two values of . is
ADS 6
(@) 5 () O (c) 3 (d) 6
0 -1 1
44. If 0= “E, then|cosO sin® 0 |isequalto
6 :
sinO 0 cosO
(a) O (D) % (c) @ (d) none of these
45. If the equation al.r2+ bx+c, =0 and uzxz +b,x+c,=0 possess a common root, then
“ bl bl “1 is equal to
a, b,|'|b, c, 1
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@) a, ¢ ) 2 a, ¢ © a, ¢ () 5.4
i C none o ese
iy O Ay G Ay &
5 4 y’ .o f
46. If f=[r* y* z*|and g= (x - ) (y - 2) (z - x), then I3 is
Yz zx Xxy
(a) x* + yz + 2 (b) xy + yz + zx
(c) x*+ y2 e XY — Yz — zX (d) none of these
sin % 1 1
47. If A(x) = 1 sin % —sin % Vv x € [0, t] then
- sin % 1 -1
(a2) A(x) will be maximum at x = (b) A(x) will be minimum at x =0
(¢) The range of A(x) is [2, 4]. (d) All of these

+x 2x-1 x+3
48. Let [3x+1 2+x* x° -3 =px?+qxb+rx”+5x4+tx'3+ux
x—3 x*+4 2x

is not true?

2+ vx + w then which of the following

(a) w=21,v=75 (b) g=0,5=-4 (c)p=-1,1=8 (d) p=g=-1
Answers
1. (D) 2. (b) 3. (a) 4. (c) 5. (d) 6. (¢)
7. (d) 8. (¢) 9. (b) 10. (¢) 11. (¢) 12. (d)
13. (d) 14. (d) 15. (a) 16. (a) 17. (a) 18. (a)
19. (¢) 20. (b) 21. (a) 22. (a) 23. (b) 24. (b)
25. (a) 26. (d) 27. (c) 28. (¢) 29. (b) 30. (a)
31. (a) 32. (a) 33. (a) 34. (a) 35. (b) 36. ()
37. (d) 38. (c) 39. (¢) 40. (c) 41. (b) 42. (d)
43. (d) 44. (b) 45. (d) 46. (D) 47. (b) 48. (D)

CASE-BASED QUESTIONS

Choose and write the correct option in thﬂjbllnzuing questiﬂm.

1. Read the following and answer any four questions from (i) to (v).
Manjit wants to donate a rectangular plot of land for a school in his village. When he was asked to
give dimensions of the plot, he told that if its length is decreased by 50 m and breadth is increased

by 50m, then its area will remain same, but if length is decreased by 10m and breadth is decreased

by 20m, then its area will decrease by 5300 m?’. |CBSE Question Bank]

Based on the above informations answer the following:

(i) The equalions in terms of X and Y are
@) x=y=>50,2x—-y =550 (b) x =y =50, 2x + y = 550
(c) x+y=>50,2x +y =550 (d) x +y =50, 2x =y =550
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(7i)) Which of the following matrix equation is represented by the given information

@) ; 1 :; ) L55;04 (b) ; i ; ) _55500}

1 1|x 1 1)fx —

€ 12yl h555004 @D 12 1]y| ;55500]
(it1) The wvalue of x(length of rectangular tield) is

(a) 150 m (b) 400 m (c) 200 m (d) 320 m
(iv) The value of y (breadth of rectangular field) is

(a) 150 m. (b) 200m. (c) 430m. (d) 350m.
() How much is the area of rectangular field?

(@) 60000 sq. m. (b) 30000 sq.m.

(c) 30000 m (d) 3000 m

Sol. (i) We have,
(x=50)(y + 50) =xy = 50x->50y =2500

= x—y=50 ..(2)
Also, (x =10)(y = 20) = xy — 5300
= —20x - 10y =-5500 = 2x +y = 550 ...(ii)

- Equation in terms of x and y are
x —y =50 and 2x + y = 550

Option (b) is correct.

(i1) Now the equation x —y = 50
2x + y = 550 will be represented by

1 —1ffx| |50
2 1 y} i [550]

Option (g) is correct.
(iii) We have,

I =1fx| (50
[2 1y| 550}
AxX B
= AX=B = X=A"B ..(i
Co- factors of Melrix A
Ci="1,Cyx =1
Cp=-20Cp=1
ade=Ez ﬂ and |A|=B 11]=1+2=3§é0
Therefore is A inverse exists.
o _1[1 1}
|A] 3|-2 1
From (i), we get
x| 11 1] 50 ]:llﬁi{][]]:!.?ﬂl]]
¥yl 3]1-2 1550 3]450 150
=  x=200andy = 150
x =200 m

Option (c) is correct.
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(fv) From (iii) question, we get y =150 m
Oplion (a) is correct.
(v) Area of the rectangular field = xy = 200 x 150
= 30000 m”

Option (D) is correct.

Read the following and answer any four questions from (i) to (v).

Three friends Rahul, Ravi and Rakesh went to a vegetable market to purchase vegetable. From
a vegetable shop Rahul purchased 1 kg each of Potato, Onion and Brinjal for a total of I21. Ravi
purchased 4 kg of potato, 3 kg of onion and 2 kg of Brinjal for I60 while Rakesh purchased 6 kg

potato, 2 kg onion and 3 kg brinjal for 70.

Based on above information answer the following.
(1) If the cosl of potalo, onion and brinjal, are <x, Ty and Xz per kg respectlively, then algebraic
representation of given situation of problem is

(a) X*ty*tz=6 (b) x+ty+z=21
x+y+3z=11 4x + 3y +2z =60
Ix+2y+z=2 6x + 2y + 3z =70

(c) 2x+3y+z=21 (d)x+y+z=70
x+y+z=60 4x +2y +2z =21
r+ 2+ g=7l bx +2y+3z2=6

(71) The algebraic representation obtained in question (/) is represented in matrix-system as
11 1 x| [21
(1) AX=B,where A=|4 3 2| X=|y| B=|60
6 2 3 2 70
1 1 1 21 %
(b)) AX=B where A=|4 3 2| X=|60]|,B=|Y
6 2 3 70| Z
11 1] |x| |21
¢c) A=BX,where A=|4 3 2[ X=|y|,B=|60
(
B 2 3 4 70
11 21 E: 1
(d) AB=X, where A=|4 3 60| X=|y| B=|2
6 2 70 iz 3
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(iti) It AX = B, where A, X, B are matrix then X should be
(@) X = AB (b) X = BA (c) X=A"'B (d) X = AB™

' & 3
(iv) fA=1[4 3 2| then Ais
6 2 3

175 <1 W] 1r 5w 1]

(2) —=V ~ 2 (b) -<{ O 3 0
0 4 0 -10 4 -1

5 =1 =1 1' 5 =1 =1
)| 0 3 2 4 -z{ 0 3 2
-10 4 -1 “|-10 4

(v) The cost of potato, onion and brinjal are

(a) *5,38 and I8 (0)%4,38and 11 (¢)I4,J11andX10  (d) 4,38 and X15

Sol. (i) From question

For Rahul x+y+z=21

For Ravi 4x + 3y + 2z =60

For Rakesh 6x + 2y +3z=70

Therefore, Algebraical representation is
¥ gEz=2l
4x + 3y + 2z =060
bx +2y+3z=70

Option (D) is correct.

(it) The given Algebraical system of Linear equation can be written in matrix system as

AX =B eli)
Where, A is co-efficient matrix
111
A=|4 3 2
6 29
X is variable matrix
”
X =y
_Z_
and B constant matrix
91"
B=|60
70

Optlion (a) is correct.
(iif) We have AX =B
Pre multiplying by A7l on both sides, we have

AN AX=A"'B
= At A)X=A"B
=3 IX=A"'B A A = I (Identity matrix|
— X=A"'B [IX = X]

Option (c) 1s correct.
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(iv) We have A=

|A|= =1(9-4)-1(12-12)+(8 - 18)

O\ B = ON W e
N W = N )
W N E WN =

=5-0-10==-5=0

Therefore , A™ exists.

Now, Ay =9-4=5Ay=-(3-2)=-1;A;;=2 -3 =-1
Ap=-(12-12)=0,A»p=(3-6)= -3, Ap=-(2-4) =2
A;3=(8-18)=-10; Ay3= -(2-6)=4; Ay =(3-4) =-1

T

5 0 <10 [5 <1 -1
AdiaA=|-1 -3 4| =0 32
-1 2 -1| |10 4 -1
Al =1 AdiA
|A] &) |
| 5 -1 -1
=— 0O -3 2
-10 4 -1
Option (d) is correct.
(v) We have X = A™'B
X 1 .5 =1 {21
= y=—g 0 -3 2|60
Lz 10 4 -1]170
X | 25|
—, Y =—§ — 40
2| — 40|
il s
= y|=|8
_Z, -8-
— xX=5yY=8,z=3
5% Cost of polato,onion and brinjal are %5, X 8 and <8

Oplion () is correct.

ASSERTION-REASON QUESTIONS

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais true but R is false.

(d) Ais false and R is also false.

1. Assertion (A) : Determinant is a number associated with a square matrix.

Reason (R) : Determinant is a square matrix.

a2 —.x x+1
74 4

Reason (R) : A square malrix is a singular matrix if its determinant is zero.

2. Assertion(A) : If A=

, then the matrix A is singular if x = 3.
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3. Assertion (A) : If Aisa 3 x 3 matrix, |A| # 0and |5 A|=K|A]|, then the value of K = 125.

Reason (R) : If A be any square matrix of order n x # and k be any scalar then |[KA| =K"|A].

¥ 2 6 2
18 x| |18 6

Reason (R) : If Ais a skew-symmelric matrix of odd order, then |A| = 0.

4. Assertion (A) : If then x = £ 6.

Answers
1. (c) 2. (a) 3. (a) 4. (b)

HINTS/SOLUTIONS OF SELECTED MCQS

1. We have,
7 2 =|6 2|
18 x 18 6
= 1*-36=36-36
= x*-36=0

= X" =36
= Xx=x06
Option (D) is correct.
2. We know that, area of a triangle with vertices (xy, y;), (x5, y,) and (x5, y3) is given by

q X,y 1 : -3 0 1
.‘.’:l — E | Iz y;l 1 | — E | 3 0 1 |
X, Yy 1 0 k 1

Expanding along R, we get
1
9=E|[-3(-k)—0+1(3k)]| = 18 = |3k + 3k| = | 6k|

SE NP

Option (D) is correct.
-1 cosC cosB

3. Wehave, A=|cosC -1 <cosA
cosB cosA -1

Expanding long ¢, we gel
A = (-1)(1 - cos” A)=cos C(=cos C—=cos A cos B) + cos B (cos A cos C + cos B)
= ~1+cos”° A+ cos>C+ cos A cos B cos C + cos A cos B cos C + cos” B
= -1+ cos® A + cos” B + cos®* C + 2 cos A cos B cos C
As A, B, C, are angles of AABC
v A B EER=A * B E L
= cos (A + B) = cos (n — C)
' Z(CGBJA + cos” B + cos” C)j=2 cos’ A + 2 cos” B+2cos” C

= 1+4+cos2A+1+cos2B+1+ cos2C
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3+ cos 2A + cos 2B + cos 2C

3+ (cos 24 + cos 2B) + cos 2C

3+ cos(A+B).cos(A—B)+cos2C
3+cos(m=C).cos(A—B)+cos2C
3—cos Ccos (A—B) +2cos’ C—1

2 —cos C {cos (A — B) — cos C}

2-cos C{cos (A —-B)-cos {n-(A+ B)}
2—=2cos C{cos (A - B) + cos (A + B)}

A-B+A+B A -B-A- B](
2 COS >

2-2cosC{2cos A . cos B}
2{1 —2 cos A cas B cos C}

2—2cosC {ZCOS

— CGSQA+CGSZB-I-L:::}SZC:I—ZC.GSAEGSBCGSC

— 1+ cos®A+cos’B+cos>C+2cosAcosBcosC=0

()=A=0
Option (a) is correct.
0 x-a x-b
We have, f(x)=[x+ta 0 x-c
x+b x+c 0
0 0 a-b»
=  fla)=| 24 0 a-c =la=-b){2a.(a+c)}]#0
a+b atc 0
0 b-a O
and fhy={b+a 0 b-c|l==(b=-a)-20(b-c)] =2b(b-a)b-c) =0
2b b+c¢c O
0 —a =b
and f(0)y=la O =c|=a(bc)-blac) =abc—abc=0
b ¢ O
Option (c) is correct.
1 -2 5
We have, A=|2 a -1[=86
0 4 2a
= 1(2a* +4) = 2(—4a -20) + 0 = 86
=  22°+4+8a+40=86
= 24°+81+44-86=0
— A +4a-21=0
— i+ Ja—3a—21=1
= (a+7)a-3)=0 = a=—7and3

Required sum==7+3=-4

Option (c) is correct.

We have,

A°=34A =

A% = |34]

|[Expanding along first column]
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= |A].|A| =3 |A] (- order of matrix Ais 3and |A| isnotequal to zero)
= |A|=8=27 = |A|=2
Option (d) is correct.

0 a-b a-c
b—a 0 b-c
c—a c-b O
= (b-a){0-(a-c)(c-D)}+(c-a){la-b) (b-c)-0}
= +b-a)la—-c)(c-b)+(c—a)@—->b)(b—rc)
= —(a-b)(b—c)(c—a)+(c—a)@a—-0)(b-c)

10. A

= 0
Option (c) 1s correct.
1 o o
11. A= |lo o 1 =1(m2—m)—m (m—mg)—mz(m—m‘l)
w’ o 1

e 2 1 3

= D —O—-0+ 0 -0 + @’

= O =O=m" + o= 1+1
= ()

Option (c) is correct.

12. We have
2 61
l5 4 1|=135
2 N
kK 4 1
2 61
— |5 4 1[=170
k 4 1

— (4 —4) =5 (—(—4) + k(-6 —4) = + 70
— 0+ 50- 10k = 70

= 50 F70 =10k

= =20, 120 = 10k

— k=-2,12

Option (d) is correct.

13. Il Aj is colactor of g, then the value of A is given by, A = a11Aq) + a5 Ay + a31A5.

Oplion (d) is correct.
a b c
14. Alb ¢ a|=a(bc —a*)=b(b* - ac)+c(ab - c?)
cab

=abc —a° — b +abc+abe — ¢
= 3abc - (a° + b® + %)

ab c
2| ¢ a|=3abc - (a’+b° + )
c ab
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16.

17.

19,

20.

.'.A=ﬁbt:,B=ﬂ3+b3+c3.

Option (d) is correct.

A:rl 2 2A:F2 4]

4 2f 8 4
24|=8-32=-24
Al=2-8=6,
'.'|2A|=4}{(—6):4|A‘
= k=4

Option (a) is correct.

For any malrix A,

. Ais symmetricso A" = A
Option (a) is correct.

1 -2 3
1 1

A==|2 a -1 :5[1(2a2+4)—2(—4a—20)]

0 4 24

1 1 |
= —[24” +4+8a +40] = 3[2::;2-1-8& +44]

2
=a’+4q+22
- A =86(Given)=>a”+4a+22 =86

= *+4a-64=0

Al=]A"| ~lAl=|Al=5

= 5

— AN 2T — =y 272
and

_4+4/16+256 —4+272
= 5 =

Sum of two values of g =

Option (¢) is correct.

0 cos® sinB|”

A=|[cosO sin6 0
sin 0 0 cos 0

=:(~:¢08 0 (cos®0 - 0) + sin 0(0 — sin® 0))°

= (- cos”0 - sin’ ) = (cos” 0 +sin> )

Now c0528=0::>29=(2n+1)%:>9:(2,?_4.1)%

24 = (C053 (2n -;-1)?[ o S (2n -;1);{ ')2
2 2
{413

Option (D) is correct.

x 3 7
A=|2 x 2|=0
7 6 x
=  x(x*=12)-2Bx42)+7(6-7x) =0
= x°-12x-6x+84+42-49x=0

-4+8/272-4-/272 _
. -

Determinants
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x° —67x +126 =0

x = -9 is a root of the above equation.

J

(x +9) is a factor of this equation.

x> +9x% - 9x* - 8lx + 14 x +126 = 0

(9 -9x(x+9+14(x+9) =0= (x +9)[x* - 9x +14] =0
(x+9)(x" - 2x - 7x+14) = 0

(x+Nx(x-2)-7(x-2))=0

(x+N(x-2)(x-7)=0

x=—9, 2,7

A

Other zeros are 2, 7

Option (a) is correct.

2

0 Jr:],;2 Xz
23. A=|x*y 0 yzz =—x2y(0—xyzzg)tr‘?z(xygzz)

2 2
x“z zy~ 0

= 3328 + 3328 = 23y

323
Option (D) is correct.

log,512 log,3| [log,2” log,3
log,8 log,9 1(}g323 1(13433

|l

24, A=

9log.2 log,3
31og ,2 2log,3 =18log,2 x log,3 - 3log,2 x log, 3

|

. In2 In3 Inb
= log,2xlog,3(18-3) = n3  Tnd X15 |- log,b = Toa
In 2 In 2 15In2 15
— 5 by o perm—
Ind e S R SR Ty
Option (D) 1s correct.
- A_’:L 2| M_’z 4
T4 2T |8 4

12A|=22%|A|l=4|A|

Option (a) is correct.

0 a -b

26. A=|-a 0 —c|=0+a(0+bc)+b(-ac -0)
b ¢ 0
= abc — abc = ()

Option (d) is correct.
27. |AB|=|A| |B| =2x6=12

Option (¢) is correct.

0 a-b a-c 0 a-b a-c
28. A=|b-a 0 b-c|=|-(a-b) 0 b-c
c—-a c—-b 0 -{a-c) —-(b-¢c) 0O

92 | Mathematics—XIl: Term-1



0 a-bh a—cl|
~A=|-(a-Db) 0 b-cl|| _ |
=0 (=0 ==& . is a skew symmetric matrix of order 3.
5| A | =0

Option (¢) is correct.

29. We are given points
A(1,3),B(0,0)and D (k, 0)

and ar(AABD) = 3 square unilts.
1L 5 1
L.E., % 0 0 1|=3
k 0 1
Expanding along R,, we get

1
= E\(—1)(0—3k)[:3=>|3k\:6=>3k=16
= k=%x2

Option (D) is correct.

30 = Al (e 5::.22 40 =18 - 40
; 8x~—83 X —40U = —

— 2%?*=18=>x*=9=yr =43

Option (a) is correct.
31. By the definition of expansion of determinant, the required relation is
an Ay + aydye T a3,

Option (a) is correct.

S 4
32. A=|D> 6 3
6x Yx 12x

Taking 3x common from R;, we get

2 3 4
=(39)[5 6 8|=3xx0[R,=R,] =0
2 3 4

Optlion (a) 1s correct.

1 3] , [1 3][1 3]
A = :

) 2 1ll2 1

a2 aa|7 |2 6

T e 7| 4 2

s | AS=2A, | =25

TE

33. A=

U
e

I

=
I
I ~J G'N.J

Option (a) 1s correct.
34. Let A(2,-3),B(A, -1)and C(0, 4) are given points.

Given points are collinear

ar(AABC) =0
i 2 31

= =(A-11(=0=2|2-1-4)-A3-4)+0|=0
2 0 4 -
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35.

36.

37.

40.

41.

42.

10

=
!/

= | -10+7A|=0 = 7A-10=0= A=
Option (a) is correct.

x* - 36 =36- 36

= x*=36=0

= x*=36

= x=zx6

Option (D) is correct.

(c) Determinant is a number associated to a square matrix

1 sin 0 1
A =|-sin 0 1 sin 0
— —sin 6 1

=1(1+sin”0) — sin 6 (- sin 0+ sin 6) +1(sin” 6 + 1)
A=2(1+sin"0) ...(7)
Now, .- —=1<sinf <1
0 <sin“6 <1
0+1<1+sin*0<1+1
1 <1+sin*0<?2
2 <2(1+sin’0) < 4
2<A =<4 [From ()]
A e [2, 4]
Option (d) is correct.

L0 i

— Q0

|=5@E*=-2)-2(32-16)+1(3 —8z2)

S I o S

5
f(z)=]2
1

(]

=522 -10-6z+32+3 -8z =522 — 14z + 25
f(5)=5x5°-14x5+25=125- 70+ 25
=150 — 70 = 80

Option (c) is correct.

x -4 5
f(x)= 1 1 -2|=x(1+2x)-1(-4-5x)+2(8-15)
2 x 1
=x+2x°+4+5x+6=2x>+6x+10
f(x)=4x+6

' (5)=20+6=26
Option () 1s correct.
0 x-1 x-2

fx)y=|x+1 0 x-c
r+2 x+¢ 0

=—(x+D{-x-2)@E+)}+x+2){(x-1)(x—c)-0)
=+(x+D(x-2)(x+o)+(x+2)(x -1)(x — ¢)
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HO)==2¢c+2c=0
Option (d) is correct.

0 2 0

43. |A 3 A| = =16 then the sum of two values of A is
AD 6
0 2 0
A3 A=—16=—na2-0)+A@A-0)=-16
Ab 6

= —12A+20°=-16=2\*-12A+16=0
= AN -6A+8=0=>(A-2)(A-4)=0

= A=2,4

;. Sum of two valuesof A=2+4=6

Optlion (d) is correct.

0 -1 1
44. lLet A=|cos0 sin® 0
sin 0 0 cos 0

Applying C,— G, +C,, we get

0 0 1
A=|cosB sin® 0 |=1(cos’0-sin"0) =cos 20
sin @ cosB cosB

1

e

T T
If B iy then.&:cmﬁg 5
Option (b) is correct.
45. Let o, are common roots of the equations

,
a x2+b]x+a =0anda,x"+b,x+c,=0

1 1 2

b, b,

C C
1 2
= qg+B=—-— anda+B=——aBf =— o =—
0 2, 0 f,
b b C 7
1 " 1 2
= ——=——=gnd—=—
a, a, a, a,
b b
i Fy _
= =—=and c,a, = a4,
a
4 ’
=5 blﬂz—bza.lZUandc.lﬂz—alcz=O
. ZI ' E.;l ) = (@b, = a,b,) (01 ¢, = b))
dy 0Oy » G -
= (el —by6) =10

Option (d) is correct.

n=— 1 1
sin
X %
47. A(x)= 1 sin-z —~5in§
.oX
—~-5m2 1 -1
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_-i( *£+*£)1 Lo ﬂ-i(ﬁ-i -1)
= sin—| = SN sino | - (—1- )~bm2 — SIS —SIn 5
—“511’12)( S1nM 2

K
=25in2%+2=2+25in23=2+1=-c05:r:

=3 —=Ccos X

2

.2 X
']l =-cosx=2sin"—

Now —1<cosx=<1=1=2-cosx=-1

= 3+1=23-cosx=3-1=4=23-cosx=2

= 2<3-cosx<4=2<A(x) <4

Also A(x)=3—cos x

= A’ (x)=sin x

SA()=0=sinx=0=x=0,=n

A" (x) =cosx

AT (0)=1>0= At x=0, A(x) has minimum value.
A"(m)=-1<0= At x=m, A(x) has maximum value.
So all the statements are true.

Option (D) is correct.
48. We have

>+x 2x-1 x+3
A=[3x+1 2+x* x°-3 :pI?+L}I6+f’I5+SI4+fI3+IIIE‘]‘EJI"‘IU
x-3 x*+4 2x
= (" +x) {(4x +2x°) — (2 + 4x° = 3x* = 12)} = (Bx + 1) {(4x° — 2x) — (x° + 3x* + 4x + 12))

+(x=3){(2x* = x° —6x +3) = (x> + 3x* + 2x + 6)]

7 5 4, .3 2
=px’ + g+ F syt O FuxT Hox +w

7

= o —xOH0x AP+ 8 +34x% + 75x + 21 = 'p;r?+ qx6 + e’ + st + 0+ ux’

T T

= p==1,9==1,r=0,8==4,t=8,u=3,v=75w=21
Option (D) is correct.
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