Determinants

x+1 x—1 . 1
1s equal to:
X2+X+1 X2—X+1

(2024)
(A) 2x3
(B) 2
@©ao

(D) 2x3-2
Ans. (B) 2
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Previous Years’ CBSE Board Questions /

4.2 Determinant P @ 3 (b) O
L @ 9 (d) 27 (2020)
NCOD | 11. IfAisa3% 3 matrix such that |A] = 8, then [34] equals
2 7 (a) 8 (b) 24 §
1. Thevalueofthedeterminant |1 1 1]is © {72 (d) 216 (2020) (U]
0 4 - INEM (1 mark)
(@) 47 (b)) 79 (o 49 (d) -51 |
5 -5
rEUE.?}E 12, If A=[ ]andE= L A7 ,then |AB| =
« 3 2 0 0 -10
2. {1 2 1|=0,thenthevalueofais )
1 4 1 i 13. If A and B are square matrices each of order 3 and
(@) 1 b 2 @ 3 d 4 © JA|=5,|B| = 3, then the value of |3AB] is (2020)

- (2023) 14. If A and B are square matrices of the same order 3,
3. IfAs= [g :l and |43 = 27, then the value of i is such that [4] = 2 and AB = 21, write the value of |B|.
] 1

(@) £1 (b)) £2 (d =B (d =7 (Dethi 2019) (Ar]

(Term |, 2021-22) [Tl.] ¢ 15. Find the maximum value of
5 & - - 1 1 1
4. If |=7 x =3]=0,thenthevalue of xis 1 1+sinf 1 |. (Delhi 2016)
§ 4 = 1 1 1+cosh
@3 S @7 @9 x+3 =2
(Term 1, 2021-22) ri] 16, Ifxe Nand Cai 9 =8, then find the value of x.
sk ¥ ¥ (Al 2016}
5. The determinant ¥ F+k ¥ is Equat to ; X sinB cos
y ¥ y+k 17, If|-sin@ -x 1 |=8, write the value of x.
(@) k(3y+k) (b) 3y+k? cosd 1 x (Foreign 2016) (An]
() 3By+k (d) k*3y+k)
(Term I, 2021-22) ' VN R A
n 2z ;B i 18. Write the valueof A=| z x ¥ | (Al2015)
& Thevalueof [22 313 44lis =3 =3 -8
B 4 s 1 2 1 3]
(Term |, 2021-22) | (Delhi 2015C)
7. If A is a non-singular square matrix of order 3 such : ox 5l |6 -2
that A2 = 3A, then value of |A] is i 20. If | a =l5 1 ‘ . write the value of x. "
@ -3 (b) 3 5 (Delhi 2014) U |
by 2 dy 27 (2020) : ax 71 lg 7
0 i 21 i = , find the value of x. (Al 2014)
b -2 4 4
g. The roots of the equation 1 3=0are ) ) ]
3 0 x 22, IfAisa 3= Imatrix, |A|#0and | 34]=k|A|, thenwrite
O20C) | o5, virite the value of the deteri S
9. IfAisasquare matrixof order 3and |A| = 5, thenthe | ~~ ' = hevaleofthedeterminant [, _, |
value of |24 is ; Delhi 2014C
(a) -10 (b) 10 ¢ !
(¢} -40 (d) 40 (2020) (U] ! _ 7 6 -
10. If A is a skew-symmetric matrix of order 3, then the ;| 24 Writethevalueof 3 8 75, (A1 2014C) (Ap|
value of |4]is 5 9
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TN (3 marks)

i -2 0 0
. Prap g 33. FA=|go -2 0| thenthevalueof |adjA|is
25. Show that the determinant |-sine -=x 1 | is | 0 0 =2
cos8 1 x| . (a 64 (b 16 (o O (d) -8
independent of 6. (2023) (2020)
i 34, If Ais a square matrix of order 3, such that A (adj A) =
4.4 Minors and Cofactors : m._mﬂ?ladj,q; is equal to 1 g
(1 mark) fa) 1 (b) 10 (€) 100 (d) 101
L 2] (2020)
26, Find the cofactors of all the elements of [4 3} (1 mark)
(2020) |,qu] 35. If Ais a sguare matrix of order 3 such that A{adj A) =
27. Find the cofactor of the element a3 of the ; -2 0 0
538 ; 0 -2 0| thenfind|Al (2021C)
determinant |2 o 1| (2019C) 0o 0 -2
123 2 00
5 6 -3 |36 IfA=|_1 2 3|thenfindA(adiA).  (2020)(fp)
28. If A=|—4 3 2 |, then write the cofactor of the | 3 35
-4 =7 3 37. K Ais a square matrix of order 3 with |A| = 9, then
element a,, of its 2™ row. (Foreign 2015) : ~ write thevalue of |2-adj Al (A12019)
e = {38, If Aisa 3 % 3invertible matrix, then what will be the
4.5 Adjoint and Inverse of a Matrix | valueofkifdet(A)=(detAF?  (Delhi2017)(F)
MCQ | 39. Iffor any 2 % 2 square matrix A,
29. Theinverse of -: _3]i5 | A{adj.ﬂu]-[: g].thEn write the value urim_f,qu{]j_jj
(a) [-5 3 (b) [5 3} 40. In the interval n/2 < x < m, find the value of x for
7 4 : which the matrix [Esinx 3 } is singular.
=5 7 =5 =3 2sinx
{d {d) (Al 2015C)
[3 -4 -7 -4
(Term I, 2021- 22,1|_']
1 0 0
30. fA=|0 1 0 |thena™
59 69 -1
(a) isA (b) is(-A)
c) isA2 (dl] does not exist
(Term I, 2021- 22}
1 -2 4 !
31 A= |2 =1 3]is the adjoint of a square matrix
4 2 0 i
B, then B1is equal to
1 1
(a) A (b) +J2A (o) iEB (d) iEA

(Term 1, 2021-22) (T |

1
: If[ 1 -ta.nElI 1 IMBI -[a -bl.then
tand 1 f-tap@ 1 b a
(a) a=1=h (b a=cos20, b=sin28

(c) a=sin2B,b=costl (d) a=cost b=sind

(Term |, 2021-22)

c=x

41, Find(adj AJ.ifA:E i] (Drelhi 2014C) @h

2 marke
42, For the matrix & = 2 4 ,verify the following :
i e |

A (adj A) = (adj A) A = |A]l {2020C)

. . 1 0 31
d3. Find lifd = s
(AB) [_4 2] and B~ [5 2}
(2020) (Ap)

44. Given A:[i _a]cnmp-ute I and show that

2A1=91-A, (2018) (€]
(4 marks)
45, Gautam buys 5 pens, 3 bags and 1 instrument box

and pays a sum of T1460. From the same shop Vikram
buys 2 pens, 1 bag and 3 instrument boxes and pays
a sum of T190. Also Ankur buys 1 pen, 2 bags and 4
instrument boxes and pays a sum of T250.
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dé,

47.

48.

49,

50.

1 |f.f:'|-|i2 s
1 -4

(i} Convert the given above situation into a matrix

equation of the form AX = B.
(i) Find JA].
(iii) Find A-%,
OR :
Determine P = A? - 5A. (2023) :
3 -1 1 1 2 -2 '
If Al={-15 & -5landB=|-1 3 0O,
5 -2 2 0 -2 1
find (4 B)%. (2021C) :
1 -2 3
If A=| 0 -1 4| find(a)% (Delhi 2015)
=2 2 1 :
=, [ ;
Find the adjoint of the matrixA= |2 1 _2|and :
2 -2 1
hence show that A-(adj A) = JAll;. (A12015) (Er] :

2 -1 i
If A:[ " 2] and | is the identity matrix of order

2, then show that A% = 44 - 3. Hence ind A%

(Foreign 2015) |

1 3 3
Find the inverse of the matrix A= |1 4 3|
13 4

(Dethi 2015C) (Ag)

]and E!-[_ll -32] then verify that
(AB)*=B1A1

(5/6 marks)

(Al 2015C) |

cosat =sina O

n
un

52. If A=|sina cosa 0, find adj A and verify that |

(5/6 marks)

o o 1

. A trust invested some money in two type of bonds.

The first bond pays 10% interest and second bond
pays 12% interest. The trust received ¥ 2,800 as
interest. However, if trust had interchanged money
in bonds they would have got ¥ 100 less as interest.
Using matrix method, find the amount invested by
the trust. Interest received on this amount will be
given to Helpage India as donation. Which value is
reflected in this question? (Al 2014)

A coaching institute of English (Subject) conducts
classes in two batches | and Il and fees for rich and
poor children are different. In batch |, it has 20 poor
and 5 rich children and total monthly collection is
T 9000, whereas in batch Il, it has 5 poor and
25 rich children and total monthly collection is
T 24,000. Using matrix method, find monthly fees
paid by each child of two types. What values the
coaching institute is inculcating in the society?

(Foreign 2016) (Cr |

Two schools A and B decided to award prizes to their
students for three values, team spirit. truthfulness
and tolerance at the rate of ¥ . T yand ¥ 2 per
student respectively. School A, decided to award
atotal of ¥ 1,100 for the three values to 3, 1 and 2
students respectively while school B decided to
award ¥ 1,400 for the three values to 1, 2 and 3
students respectively. If one prize for all the three
values together amount to ¥ 600 then

(il Represent the above situation by a matrix

equation after forming linear equations.
(i} Isit possible to solve the system of equations so
obtained using matrices?
(ili} Which value you prefer to be rewarded most

and why? (Delhi 2015C) T

Aladja) = (adjA)a = [A] 15 (Foreign 2014) Li:ﬂ 4 <1 2
4.6 Applications of Determinants and : 38 Find the inverse of the matrix A=10 2 -3.
: : 3 =2 4
Matrices Using the inverse, AL solve the system of linear
J4mart5] eqguations
3 4 32 X-y+2z2=1; 2y-32=1; 3Ix-2y+4z=3 (2023)
53. If|l0 2 -3|findA™L. 12 3
1 2 & 59, WA=|3 2 =2],then find A1 and use it to solve
Hence, solve the following system of equations : 2-11
Sx+4y+22z=8 the following system of the equations :
2y-32=3 x+2y-3z=6,3x+2y-22=73,
x=2y+ hzr=-2 (2021C) x=-y+z=2 (2020)
54. The monthly incomes of Aryan and Babban are in &60. Solve the following system of equations by matrix
the ratio 3 : 4 and their monthly expenditures are in method :
the ratio 5 : 7. If each saves T 15,000 per month, find : x-y+2z=7,
their monthly incomes using matrix method. Tﬁi:_-: Ix-y+3z=17,
problem reflects which value? (Delhi 2016) [Cr | 3x+2y-z=5 (2020)
Get More Learning Materials Here : m @& www.studentbro.in
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2 =3 5
IfA=|3 2 _a| thenfindAL
1 1 =2

Using AL, salve the following system of equations
2%=3y+52=11 3x+2y-4dz==5

of 'B' variety and 3 pens of 'C' variety for T 70. Using
matrix method, find cost of each variety of pen. :

(A12016) (T |

Two schools P and Q want to award their selected :
students on the values of discipline, politeness and :
punctuality. The school P wants to award T x each,
¥ v each and ¥ 7 each for the three respective values
toits 3, 2 and 1 students with a total award maney of
T 1,000. School Q wants to spend T 1,500 to award
its 4, 1 and 3 students on the respective values (by :
giving the same award money for the three values as

X+y-27=-3 (NCERT, 2020, 2018) [v] : &%
012
If{1 2 3|, find AL Using A %, solve the system of !
311 :
equations
y+2z=5
X+ 2y+ 3r=10
Ax+y+z=9 (2019C) ¢
111
IfA=|1 0 2| find A% Hence, solve the system of :
311 :
equationsx +y+2z=6x+22=7, Ix+y+2=12. 70.
(Delhi 2019)
Using matrices, solve the following system of linear
equations: i
K+2y=-32=-4 2x+3y+2z=2
3x-3y-42=11 (Al 2019)
1 -1 2]-2 0 1 |
. Useproduct g 2 -a3ll9 2 =3|tosolvethe
3 =2 4|6 1 =2
systemof equationsx + 3z=9,-x+ 2y - 27=4, i
Ix-3y+dz=-3 (Dethi 2017) :
Determine the product i
-4 4 4711 -1 1 71.
=7 4 g 1 =2 =2|and use it to solve the
5 =3 =1}12 1 3
system of equationsx -y + 7= 4, i
X=2y-27=9,2x+y+3z=1 (A12017) (Ev) |
A shopkeeper has 3 varieties of pens ‘A, 'B" and 'C.
Meenu purchased 1 pen of each variety for a total
of ¥ 21. leevan purchased 4 pens of "A" variety, 3
pens of ‘B’ variety and 2 pens of 'C’ variety for T 60,
While Shikha purchased 6 pens of ‘A’ variety, 2 pens | 72

c=x

before). If the total amount of awards for one prize
on each value is ¥ 400, using matrices, find the award
money for each value.

Apart from the abowve three wvalues, suggest one

more value for awards. (Delhi 2014) [E_rh

Two schools A and B want to award their selected
students on the values of sincerity, truthfulness and
helpfulness. The school A wants to award ¥ x each,
¥ y each and T z each for the three respective values
to 3, 2 and 1 students respectively with a total award
money of T 1.400. School B wants to spend ¥ 2,300
to award its, 4, 1 and 3 students on the respective
walues {by giving the same award money to the three
values as before). If the total amount of award for
one prize on each value is T 900, using matrices, find
the award money for each value. Apart from these
three values, suggest one more value which should
be considered for award. (Al 2014) (Tr]

Two schools P and QQ want to award their selected
students on the values of tolerance, kindness and
leadership. The school P wants to award ¥ x each,
¥ yeach and ¥ 7 each for the three respective values
to its 3, 2 and 1 students respectively with a total
award money of ¥ 2200. School Q wants to spend
T 3100 to award its 4, 1 and 3 students on the
respective values (by giving the same award money
for the three values as school P). If the total amount
of award for one prize on each value is ¥ 1200, using

matrices, find the award money for each value

Apart from the above these three values, suggest one

maore value which should be considered for award.
(Foreign 2014)

A total amount of ¥ 7,000 is deposited in three
different savings bank accounts with annual interest

rates of 5%, 8% and B%% respectively, The total

annual interest from these three accounts is T 550.
Equal amounts have been depaosited in the 5% and
8% =savings accounts. Find the amount deposited in
each of the three accounts, with the help of matrices.

(Delhi 2014C) (7]

Two schools, P and O, want to award their selected
students for the wvalues of sincerity, truthfulness
and hard work at the rate of ¥ x, T y and T 2 for each
respective value per student. School P awards its
2, 3 and 4 students on the above respective values
with a total prize money of ¥ 4,600. School O wants
to award its 3, 2 and 3 students on the respective
values with a total award money of T 4,100, If the
total amount of award money for one prize on
each value is ¥ 1.500, using matrices find the award
money for each value. Suggest one other value which

the school can consider for awarding the students.
(Al 2014C)
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4.2 Determinant i 9.
MCQ
1 e = thenthe possible valuets) ot %
, g 1|74 | then the possible value(s) of x
isfare
I 10.
(a) 3 ) 3
o B {d) +3.-43 (2022-23)
2. IfAisasquare matrixof order 3, |A'| = - 3, then |AA"| = |
(a) 9 (B)-9 (0 3 (d -3 (202223
3. Walue of k, for which A=[: :k] is a singular matrix
is i
(a) 4 by -4 (e +4 (dy 0
i 11,
(Term 1, 2021-22)(Cr) |
4, Given that A is a non-singular matrix of order 3 such
that A% = 24, then value of |24] is i
(a) 4 (b) 8 c) &4 {d) 16 i
(Term I, 2021-22) :
(2 marks)
5 If A is a square matrix of order 3 such that 42 =

then find the value of [4].

4.4 Minors and Cofactors
MCQ

6. Given that A = [g] is a square matrix of order :
3
3 x 3and |A| = -7, then the value of ¥ a4, where
=1
A; denotes the cofactor of element a; is
(a) 7 (b) -7 i
) O (d) 49 (Terml, 2021-22)
(1 mark) '
7. Let A = [g;] be a square matrix of order 3 x 3 and

|Ai' -7.Find the value of 44 A2'1+ DIQAZE'{' dys .Azg
where A; is the cofactor of element a;. i
(2020-21) (€] |

4.5 Adjoint and Inverse of a Matrix

MCQ

If A is a square matrix of order 3 and |A| = 5, then
ladjA| = :

(a) 5

8.

1

{b) 25 (e} 125 (d) {2022-23)

24, | {1 mark)

(2020-21) (Cr] 12. Given that A is a square matrix of order 3 x 3 and

14,

c=x

Given that A is a square matrix of order 3 and
|A] = -4, then |adj 4| is equal to
(a) -4 (b)
(c) -16 (d)

4
14
(Term|, 2021-22)

For matrix A:[ 2 32

i ?} {adjA) is equal to

i, LT 7 5
@l [11 -?} ® [11 2}

7 11 ¥ o
(©) [-5 2] ) [11 2]

(Term I, 2021-22) (Ap)

For A= = = , then 14471is given
-1 2 swenby
2 1 4 =2
(a) 14[1 3] (b) [2 a]
. = T
© zﬁ _;] % 2[1 _2]
(Term 1, 2021-22) (i)

|A] = -4. Find |adj Al. (2020-21)

4.6 Applications of Determinants and

Matrices

. Y (5/6 marks)

2 =3 5

L 13, If A=|3 2 -4/, thenfind A"t Use A"! to solve the

1 1 -2
following system of equations. (2022-23)
2%-3y+52=11 3x+2y-dz=-5,x+y-2z=-3

1 2 0

If A=|-2 -1 -2|find AL Hence solve the
0 -1 1

system of equations;

x=2y=10,2x-y-2=8,-2y+z=7 (2020-21)(Ev]

5. Ewvaluate the product AB, where

1 =1 0 2 2 -4
A=]2 3 4d|andB=|-4 2 -4

0 1 2 2 =1 5§
Hence solve the system of linear equations
X-y=32x+3y+4z=17,y+22=7 (2020-21)(Cr)
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2 7
1. f{aklet]Al={1 1 1
0 8 1

Expanding along Ry, we get
|Al=2(1-8)-7(1-10)+1(8 - 10)
=2(-7)-T-9)+1(-2)
=-14+463-2=47
3 4
2 (di:|1 2 1=0 = al2-4)-3{1-1)+4{4-2)=0
141
= =20+8=0= 2u=8 =a=4

o

i . o 2 N _—
i |d):Given A= I
2 | 11. (d): We have, |3A] = 3%A| = 338

|A% =27

= |APP=27 [~ A" =]|Al"] = |A|=3
From (i) and (i), we get

= @?-4=3 = a?=7 = a=+7

5 3 =
4. ldl:We hawe, [-7 x =3l=0
? & -
= 5(-2x+18)-3{14+27)-1(-42-9x)=0
= =x+%9=0
= x=9
 Concept Appiied (@]
4 g5 s
D losy O35 Q3| ™ 011(022 033 — O32 029) - G4z (@21 O34
1 T3z 33
— g G3a) * Oya (091 Oz - A3y G29)
Wtk v ¥
5 (di:letD=|y y+k ¥
¥ v vtk
= (y +k)((y + k)2 = y2) = y{y? + ky = y?) + yly? = y2 = yk)
= k3 + 3k3y = k2(k + 3y)
B 2 Bl 2 6
6. (d):Given, |22 33 4/4|=[4 18 96
13 |4 [5]| |6 24 120

= 1(21460 - 2304) - 2(480 - 574) + &4(94 - 108)
=-144-2(-94) + &6(-12)=-144+ 192-72=-24
7. |d):GivenA®= 34
= |A%=|3A| = |A]?=3%A| = |A]*-27|A|=0
= |A|[|A| -27]=0
As, A s a non-singular matrix

|Al20 = |A|-27=0 = |A|=27

Get More Learning Materials Here : &

I E [a): Given,

i)
|12, |f.q=[3 '5] andﬂw[l ﬂ}then
: 2 0 0

AB:[S 101

=
o=

| 16. Given,

e

= x{-x%= 1) =sinB(-xsinB - cosB) + cosh

c=x

x 0
1 3=0
2 0 x

: Expanding along Ry we get

xx-0)-0+8(0-2)=0

‘o a?-16=0 = =16 = x=144

‘5‘ [d): Given,Aisa 3 x Imatrixand JA|=5
| Now, |247 = 2947 = 24| =8 x 5= 40

= Inasquare matrix, A7 = 4]

10. [b) : We have, AT = A [~ Ais skew-symmetric matrix]

AT = |-Al = Al = (-1)%A|
W=-A = 21A|=0 = |A|=0

['- Aisoforder 3]

[Given |4 = 8]
=27-8=214

2 34

ids =102 - 202 = -100
2 34

| 13. Wehave, |A|=5,|B]=3
| Now, |3AB| = 3%AB|

(- Order of ABis 3)
=33 A||Bl =3 x5x3=405

14. Wehave, AB=2]1 = |AB|=|2I]| = |A||B|=23|

[-.-Aand B are order 3]
2|B| =8 [-]Al=2]

1Bl =4
1 1 1

13 Let A={1 1+sind 1

1 1 1+cos6

f o A=1[(1+sin6) (1 +cos8) - 1]

-1{1+cosB-1)+1(1-1-sin8)

| =1+c0s0+5in0+sin0cosA - 1 - cosf - sinB=sin A cos O

Maximum value of Ais %

X+3 =2
=-3x 2x
(x+3)(2x) - (-2) (-3x)} = 8
2+ by -bx=8 = Zx2=8
=4 = x=2

=8

[x=-2, ~ xeN]

X sinfl  cos

17. Given, |—sing —x 1 |=8

cos@é 1 x

{-sinB+xcos8)=8
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= —X7-x+xs5i0+sin0cosh - sinfcosh +xcos°0 =8
= =x7-x+x(sin"0+cos’8) =8 CONEIR A @
= - -x+x=8 = x+8=0 i = Cofactor, Aj= (-1)*/ My, where M; is minor of a;.
= k+2)(x*-2%x+4)=0= x+2=0
[ x2-2x+4>0vx] ! 538
—= x==2 E?GI\FEI'I, 0 1
X+Y Y+Z Z+x 12 3
18. A= z X ¥ .39
& A .oa ;Cufacturuf ayg = (-1 |1 2-{-1}{10-3]--?
=[x + y)(-3x + 3y) - [y + 2){-32 + 3y) + (2 + x)(-32 + 3x) g & =N
=3[y + x)y - x) - (y +2)y - 2} + {x + 2)(x - 2)] i 28. Wehave, A=|<4 3 2
=3[y -x-y?+ 22+ x2-7%]=0 :
: <4 7 5
19. Giventhat A_|L 2 1.3 6 -
19. Giventhat A=|  ° landB=| " = Cofactorof gz, = -1, 3“]=a1{15~21}=3
1 271 3] [-1 5
AB=|:3 _1“_1 1]=[4 a] : 29, EIJi-:GiuemAw[_: _35]
|AB|=|-: j=[_1‘;.5*4.5=_23_ S |Al=20-21--1
i T
i - =5 =7 =5 =3
i : AndadjA= =
20. Given, [ 3|_[6 2 5 : [-3 4 [-:r -4
8 x| 7 3 ;
= 2x2-4D=18+14 Al= l{adj.ﬂ}=[5 3:|
= x'=72= =36 = x=%6 1Al 7 4
. |3x 7] |8 7 : 1 0 0
21. Given, = P .
-2 4] & 4| { 30. (a):GivenA=|p0 1 O
= 12x+14=32-42 59 &% =1
= 12%=-10-14=-24 = x=-2. éHerE,!Alw-l
22. We have, |34 = k |A| 10 59T -1 o 0
Ais 3 ® 3 matrix, so we have i .
’ g : i AndadiA=|0 -1 -69|=|0 -1 0
331,d.|=k|A|[Usmglml-nﬂﬂl.hheremsnrdﬂruhﬂ.]; & a u 5 ay
= k=27 T
5 Bpt 2 ] i 1 0 0
23, =p’-(p-1(p+1)=p*-(p’-1=1 :
L-i Fj1 - A‘1=%[adj,ﬂ.} =lo 1 o0]=A
2 7 65 59 &9 -1
i - - X ey Points ()
i The adjoint of a sguare matrix is the transpose of the
—  A=2[8(86) - 9 (75)] - 713(86) - 5(75)] i i
+65[3(9) - 5(8)] !
= 2(88 - 675) - 7(258 - 375) + 65(27 - 40) i
“2{13}—?{—11?}+I£|5|:—13}=26+E1_9—845=G 531 rdL:Mj': 2 21 3
x sinf cos 4 2
25. We have, |[-sinf =x 1 =1{0-6)+ 2(0-12) + 4 (4 + 4)= 2 i)
joosg 1 @ _ " Given, A =adjB
= X{—xg — 1:" = ilnﬂ[“mine = CDSH] + C'DSBI—E-I!'IH' + ICUS&} ; =% H! - iadjﬂl = |3ﬂ]’Bi =7 {USiI’IE {i}:l
= =x¥ = x + xsin®8 + sinf cosf - sinf cost + xcos?B f o |BI2=2 [ |adiB| =|B|*- L, where Bis 3 x 3 matrix]

="x3'—.!+I{Ein28+f052ﬂ}=_x3_x+x ] o
[ sin0+cos?o=1] . = [BI= %2

> 1 i 1
. B 1::_—,_A Y - i
4 |< e

Concept Applied @

= |adjA| = A" where nis the order of matrix A

= -x? which is independent of 6.
26, LetA=|! 2
4 3

Cofactor of 1= 3, Cofactor of -2 = -4,
Cofactor of 4 = 2, Cofactorof 3= 1
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32. (b):We have,
1 -tan6][ 1 tane]" [a -b
tan@ 1 -tand 1 b a

1 tan®]" 1 | 1 -tane]
Now, =
—~tan® 1 sec?gltand 1

[ cos20

~tanBcos? 6]

cos2@ tan@ cos?@

[1 -tano] cos’®
tand 1 cos?ftan@

[cosze -coszetanzo
=92

_[a -b]

cos% b a
-2tanfcos®

cos?8 —cos2Btan’d

~tanfcos® ]

2tan@ cos
_|a =b
b a
a = cos? - cos?Btan?d and b = 2 tanBcos?0

a=cos® (1- sin® 2508 .cos20
cos9 cos

a = cos? - sin%6 = cos26 and b = 2 sinf cosB = sin26

-2 0 0

0 =2 0

0 0
|A|=-2(4-0)-0+0=-8

s |adjAl =(-8)2= 64

Canswer Tips (7]

= Weknow that JA adj A| = |A|", where n is the order of A.

andb=

33. (a):Wehave, |A| =

[c): Given, Aladj A) = 101
|Afadj) A)| = 10|
4] |adj A = 10% 1]
|AjjAl? =107
[ Ais matrix of order n, then |adj A] =
|A|? =107
|A] =10
MNow, from (i), we get
|(adj) A)| = |A|* = 10% = 100

bUu

=
=

| Now, Afadj A) = |A| =

2 00
12 3
3 35
=2(10-9)-0+0=2(1)=2

. 37. Given,|A|=9
| o |2-adjAl=231AF = 23(9Y =8x81=648

Concept Applied @

2 We know that, |k adj A| = k"|A|” -2, where n is the order
of the matrix A.

| 38, Given that, det(A") = (det A)
e, JATY = A
| We know that JA1| = —= |A|-*

=

{ 40,

IA]
k=-1

. We have, A(ade):[8 0]

0 8
|A|J=8[1 0]

01
IA|=8

For the matrix

[ AladjA) = |A}xI]

[Zsinx 3

: ] to be singular, its
2sinx

determinant=0

a1
i) | 3 7
i Cofactorof rnatrixﬁl.:[ 2 & ]
lal"tand n=13]

sinx 3
1 2sinx

=
4s5in’x-3=0= sin2x=E = sinx=tﬁ
4 2
x=2 (- Zexer]
3\ 2

el 15 ]

2 3
£ 42, Gi A= Al=-12+12=0
Wen, [—4 -6]:) [ 4]

2 0 0 Ais a singular matrix
35. GivenAladjA)= |0 -2 0O - -4 4T [-6 -3
0 o0 - [ adiA= 2]=4 2]
2 0 0
i B 2 3j|-5 =-3] |0 0O ;
|AadiA)=|0 -2 0|=(-2°=-8 | Mo, "“3""“’=[_4 4][4 an o] (i
0 0 -
_ -6 =32 3 i
= |AP=-8 [ |AadiAl = A7 and [ad].ﬂ]ﬁ;:l:lq 2:":_4 —ﬁi| i}
= |A]=-2 .
5 G | Similarly, |A|r-[n G] i) ¢ 1Al=0)
36. Given,A=|-1 2 3 : From equation (i), (if) and (iil);
335 | we have AladjA) = (adjA) A = |A|l
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1 D 3 1
43, vaen.ﬂﬂ[_d 2] andB‘1=[ ]

5 2
1 & - 2 4 20
va,i.ﬂul-‘_4 2-Eandadj.-ﬂl-[ﬂ 1]-[4 1]
$oaes 108 9
Al=s _fadjA)==
IA|{ % 2[4 1

Now, (AB)!=B"1A"!

_1[3 1][2 0]_1J10 1] [5 1/2
2|5 2/{4 1]72|18 2|7|9 1

44. Wehave, A=[2 ‘3]
4 7
2 -3
Al= =14-12=220
[Al X =

5o, A is a non-singular matrix and therefore it is invertible.

7 47 [7 3
adj A= =
) [3 zI [4 2]
fence,a e g 417 3
1Al 2|a 2

7 3
2471 =
s

i '?F~A=?[1 “H2 ‘3]
o 1| |- 7
9 012 =31 [7 3 ]
=[n 9]'[-4 ?]=[4 2] IFrom (] |

Hence, 24 1= 9] - A,
45. ()
instrument box be x, v and z respectively.
According to question, we have

Sx+3y+z=160
2x+y+32=190 i)
X+ 2y+4z2=250 i) |
5 3 1][x] [140
= (2 1 3||y|<|190
1 2 4)|z] |250
ie,AX=B
5 3 1
(i) Now,|Al=|2 1 3
12 4
=5(4-6)-3(8-3)+1(4-1)=-10-15+3=-22
-2 -10 8
i) - ato2A U o 49 g
2
1/11  5/11 -4/11
=| 5722 -19/22 13/22
-3/22 722 1/22
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i 47.

Let the cost of each pen. each bag and each
(WAl=2 -1 2] = 1{-1-8)-2(-8+13)

= 1 o AT exists.

i Let the cofactors of ay's are Agin A’
i Now Ay, =-9A,,=8 A,,=-5,
Ay ==-8BA,=7Ax=-4

Ay =-2A;=2A=-1

Doty 7 2

fEI

OR
(5 3 1] [32
2 1 3|=|15
1 2 4] |13
[25 15 &
10 5 15
|5 10 20
[3 -1 1
=15 &

|5 -2 2
-2

. 5 31
i A’={2 1 3
: 12 4

i P=A2-54

. [32 20 18]
P =115 13 17|-
P13 13 23

! 46. Given A”1=

i 1 2
Here, |Bl=
o =2 1
=342-4=1

=

= adiB=

o koL

[ Y

[ B LN R N )
il

B‘Eﬁ{.—mj B)=|1

Ly
by s ha MR
thop o R

3 2 6] 3
Bialzt1 1 2
2 2 5|5

1 -2 3 1
A=|0 -1 4
-2 2 1

i 0 -

]

3

3 4 1
==9+10=1= 0.

-2 -8 =2
adjfA)=| 8 7 2
-5 -4 -1

-3 -8 =2

adjlA’)
I
-1 =2 =2
Here. A= 2 1 =2
2 =2 1
i T
|AR|2 1 =2
2 =2 1

-4 -1

c=x

= A'=|-2 -1 2

20 18
13 17
13 23

7 5 13
=5 B 2

8 3 3
1 2 =2

-5B=|=-1 3 0O

0 2 1

-1 3 0|=13-0)-2(-1-0)-2(2-0)

LI =

Aswe know that (4 B)*=B-14"1
-1 1

-15 6
2 2| |1

1T1%
=5

0 =2]

4 1]
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==1{1-4)-(-2)(2+4)-2(-4-2 i

=3+E12+;212¥ 1= 2 ) 51 HHE.A:E i]andﬂ:[_ll -:]

Now, Ay =-3,A;=-6,A;=-6 i

Ay =6,Ap=3, Az =6, =% e dliggad |
Ay =6A=-6A,=3 A'lnﬁadf.ﬂmn%[:: ‘;ms-‘.[f ﬂ

-3 -6 -6 -3 & 6 RHS =Bt A
T 3:']}-'!.: & 3 =b)l=|=6 3 =54

BRI B e T e B

=L =2 -2 B 8 ? 2 31[1 -2][-1 5
AqadiAl=| 2 1 =2||-6 3 -6 i Now,A-B =[1 _4]-[_1 3}=[5 -14]
2 <2 AlleE =& 3
s * i = ABj=14-25=-11
27 0 © 100 : 11[-14 -5 -
[ e tp 1
=lo 27 ol=2710 1 o|=|Al. | = LRS=(agr '['ﬂ][_g _] ~{i
0 0 27 00 1] * From (i) and (ii), (AB)- 1= B-1 AL,
49, A:[E -1] :r,dF:[z -1:|[2 —1] cosce =sine 0
-1 2 -1 21 2 : 52. Given A= |sina cosa O
5 —4 .
= A2=[ i) 0 0o 1
_4 5 ; NDW,AH'—'CU.'-L'LAIQ=—5inﬂ..ﬂ|13=ﬂ.
Now, 4,&-3!:4[ 2 '1]_3[1 ﬂ] §A21=5in{LA22=C05{1.A23=D.
-1 2 0 1 | Agy=0,A5=0,A5=1
=  4A=3l= 3 '4} ---!iiié cosee  sing O
-4 5 i o adjfA)=|-sina cosa O

From (i) and (i), we get o o 1
AZ=4A-3 :

Pre-multiplying by 4! on both sides, we get
A1 (A% =4A1A - 3A7Y

i cospt =singt O cosae  sinoe O
Aadj(A)=] sint  cosa Of =sino cosa O
0 0 1 0 o 1

= A=4/-3A1 [ AAL=]] | , %
= 3A1=4]-A ey 0
o5 R 4 =0 10 Al
=E[1 CI]_E[Z -1]=[2.|"3 1.-'3] cose sine Offcose —sine O
3|0 1] 3|-1 2] |1/3 2/3 . adj(A)A=|-sine cosa Ofsina cosa O
13 3 | o o 14| o 0o 1
50. GivenA={1 4 3 100
13 4 =0 1 0 i)
ND'W..An:?.ﬂ-lz:‘—l.Am:‘—L E 01
Ay==3A5=1A5=0 cosce —sino 0
Az ==3A5=0A45=1 ¢ |Al=|sine cosa O
7 -3 -3 0 0o 1
. adjA={-1 1 0 . =cosa(cosc-0)+sino(sine-0)+0=1 -]
-1 0 1 ;Frr::lrnﬂi}.[if}and[iii].mget
3 3 . AladjA) = (adj A) A = |A| I5.
and [ARft 4 3 3 4 2
1 3 : 53. GivenA=|0 2 -3
=116-9)-3[4-3)+3(3-4)=7-3-3=1=0 i £ =2 &

So, A-* exists and it is given by i
P|Al=3(12-6)-4{0+3)+2(0-2)

o 7 -3 -3 : =18-12-4=220
=—-adjA =|- 1 i
At=2 adiA =[-1 1 0 ! 3
|A 4 0 1 So, AL exists and A_1=-EE adjlA)
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& -3 -2 [6 -28 -16 @l Key Points (1)
MNow. adjA=|{-28 18 10| =|-3 16 g = When |4] 20, then A~ exists, so the system of
=16 9 & =2 10 & equations has a unigue solution given by X =41 B.
1 6 -28 -16] 55. Let ¥ x be invested in the first bond and ¥ v be
= A3 15 ® i) i invested in the second bond.
-2 10 6 | : According to question,

Given, 10x 12y . i
31"‘4}"'{'22:3 ; ﬁ E-Zﬂm =10x + 12'!!" 280000 ...‘.I]
2y-32=3 If the rate of interest had been interchanged, then the
K-2y+bz=-2 i total interest earned is ¥ 100 less than the previous

Given system of equations can be written as AX = B, interestie., ¥ 2700.

3 4 2 x 8 P 12x 10V o700 = 12x+ 10y = 270000 ..Aii)

where A=|0 2 -3| X=|y|andB=| 3 ; 100 100 - .

1 -2 & . 2 i The system of equations (i} and (i) can be represented as

X=A"B AX=B, wl'rere.ﬂ.-[m u}x-[”].s-[zm

& =28 -14)| 8 3 48-84+32 i 12 10 " 270000
=—|=3 16 9§ || 3 |==|-24+48-18 EA|=‘1G 12‘:10&-144:-44:{}
2 10 6 ||-2| *|-16+30-12 . pe
: Thus A exists. So, system of equations has a unique
o bl 8 ‘ solution and given by X= A1 B
==l & |=| 3 H -
2 i oo 0 -12
H -3:' .n‘-'l.=
2T P Cee. ]
x=-2y=32=1 Now. X=A"1B = x=3dJAE

54. Let the monthly income of Aryan be T 3x and thatof | Al

Babban be T 4x. =% 1 |10 -12|(280000

Also, let monthly expenditure of Aryan be ¥ 5y and that of y| (=44)] =12 10 |]|270000

izrb:‘;rt:f :‘;" » [x‘ 1 [-mm] [mmu]

ording to question, {= =— =
3x - 5y = 15000 : 419)|.- 660000
4x = Ty = 15000 ;: x =10000 and y = 15000

These equations can be written as AX = B . Therefore, ¥ 10,000 be invested in the first bond and

% 15,000 be invested in the second bond. Thus, the total
. A=[3 '5]_ x=["}and3=[ﬁﬂm} : amount invested by the trust = 10,000 + 15,000 = ¥ 25,000,
4 =7 15000 The interest received will be given to Helpage India as
£ donation reflects the helping and caring nature of the

|A|=.": ?=l-21+2m=-1:rﬂ : trust.
Thus, A! exists. So. system of eguations has a unique | 21‘5.? LE:I;h?E munth]v_ fales paxt by paoe and tich crildre
solution and given by X=A-1 B st oid fles s liinl o

i For batch |: 20x + 5y = 9000 i)
an‘adﬂﬁ,:[-? 5] - For batch II: 5x + 25y = 26000 i)
~4 i The system of equations (i} and (i) can be written as
i AX=B
_1_adifA) -5] i
A2 : 20 5 x 9000
A 4 =3 = K= —
w3l e a2 S 222)
Now, X=A"'8=| 20 5
4 -3| 15000 [ A= =500-25=47520
i 5 25
= [ ] [m = x = 30000 and y = 15000 : Thus, A™! exists. So, the given system has a unique
: solution and it is given by X=A™'B.

So, monthly income of Aryan = 3 = 30000 i
= 290000 adlﬂ=[
Manthly income of Babban = 4 » 30000 = 120000

From this question we are encouraged to save a part {:lf Pty
money every month. i | Al ~ 475

25 =5
=5 20

A‘i adjA 1|25 -5
-5 20
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Now, X =A-1B
x]_ 1 [25 -s][9000
= Iy T a75| -5 20| 26000

X 1 | 95000 X 200
. = —_— — - } =
475] 475000 y| 1000
= x=200,y= 1000

Hence, the monthly fees paid by each poor child is ¥ 2{]{}
and the monthly fees paid by each rich child is ¥ 1000.

By offering discount to the poor children, the coaching : H

institute offers an unbiased chance for the development :
and enhancement of the weaker section of our society.
57. (i} Given, value of prize for team spirit =7 x

Value of prize for truthfulness =% y

Walue of prize for tolerance =%z

Linear equation for School Ais3x+y+ 2 2= 1100

Linear equation for School Bis x + 2 y + 32 = 1400

Linear eqguation for Prize is x + y + 2= 400

The carresponding matrix equation is PX=0Q

321 2 x 1100
where, P=|1 2 3| X=|y|andQ=
1143 z &00
3 1 2
(i) Now |PlsjL 2 3
1 1 1

=3(2-3)-1(1-3)+2{(1-2)
=-3+2-2=-320

Thus, P! exists. So, system of equations has unigue

solution and it is given by X = PF1Q
Mowi, cofactors of elements of P are
Aii = _1.‘ Auﬁ E,AJ‘_]; "1,

21= LAp=1An=-2,
Az =-1, Aga=-7, Azz=5

1 1 -1
Pl e 4 <F
1 -2 5
) !
pri=Zadpe-ll2 1 7
Pl 1 -2 5§
Now, X=P-1Q
x] [t 1 -1f100
= |v|e-3{2 1 -7||1400
. 1 -2 5| 600
1-300
=_§ zm s x =100, y = 200, z = 300.

Thus, the above system of equations is solvable.
(iii) The walue truthfulness should be rewarded the rncrst

because a student whao is truthful will be also tolerant and |

will work with a team spirit in the school.
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- |Al=1(8-6)+1(0+9)+2(0-

| Now,A;;=0,A,,=

c=x

1 -1 2

| 58, Given A={0 2 -3

3 =2 4
Bl=2+9-12=-1
Al =0, so A-exists

Nuw, Co-factors are

A= 2R == A1==6, Ay=0, Ap=-2
Azss_i Aais‘iﬂﬂﬂa Amsz

=% =6
Mow, adj{A)=]| O ] [

© We know that A~ -mad;{m

2 0 -1][=-2 0 1
==1l=F =2 3|7 2 =3
-4 -1 2 & 1 =2

: X 1
: We know that AX=B = X=A"Bwhere X=|y| B=|1
; 2 0 1 B3
fandAlsle 2 =3

: 5 1 -2

i x| [-2 O 11]]1] [=2+0+3] [1

C = lyl=le 2 -3l|1]=] 9e2-9 |=|2

: z] le 1 -2]l3] | é+1-6] [1

Hencex=1ly=2andz=1

i o ug
59 GivenA=|3 2 =2
3. 24 %
i 1 2
‘W=l 2 -3|=12-2)-2(3+4)-3(-3-4)
: 2 -1 1
=-14+21=720
A exists

_?..A-lgx "?4 Azl = 14A22=?;
3= Ay =2 A= ~7,Apy= -4

0 1 2
adjA=|=7 7 =7
-7 5 -4
: a i 2
P = A1=%m,A_1 = B o
i -7 5 -4
The given system of equations is
x+2y=-3z=6
x+2y-27=3
2x-y+z=2

ThE system of equations can be writtenas AX =8

1 2 =3 X &
iwheredA=|3 2 =25:X=|yv|.B=|3
2 -1 1 z 2
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Al exists, so system of equations has a unigue :

solution given by X=A-1R

x IJ 1 2

- [P 2 2B
z -? 5 -4

= x=1y=-52=-5

60. Wehave x-y+22=7

-qu-'»

Ix-y+3z=12
Jx+2y-2=5 i
The given system of equations can be written as AX = B, !
where ]
1 -1 2 X 7
A=12 -1 3| X=|y|andB=|12
3 2 4 z 5
1 -1 2
Here |Al=[2 -1 3
3 2 -

=1{1-8)+1-2-9)+2(4+ 3)
=-5-11+14=-220

Al exists. So system of equations has a unigue

solution given by X=A"'B

S 1 77 [5 3 =1
adjA=|3 -7 =-5|=|11 -7 1
-1 1 1 7 =5 1
-5 3 -1
Mow, A‘l_—[ad].ﬂu,] _,_.‘:l'_ 11 -7 1
Al 7 =5 1
Mow, X=A"'B
X -5 3 1771 -4 |2
= y=-lii-?112=-%-2-1
z 7 5 1)5) -6| |3
= x=2,y=12=3
2 =3 5]
51. Wehave A=3 2 -4
1 A =2
2 =3 5
= |Al=|3 2 -4
1 1 =2
=2(-4+4)+3(-6+4)+5(3-2)
=-6+5=-120
A-Lexists,

Azg = —51 Am = 21 A:]z - 23,A33 =13

0 -1 2]

adjA=|2 -9 23

1 -5 13
[0 -1 2
Now, A" = TadiA=(-1)]2 -9 23
Al 1 -5 13
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| Where, A={1 2 3| x=

Now, Ay = 0, Ay = 2, Ay = 1, Ay = =1, Ay = 9, | ™3

! Now, |A] =

c=x

0 1 =2
=/=-2 7 =23
-1 5 -13

i The given system of equations is
i 2x-3y+52=113x+2y-
: The system of equations can be written as AX =B,

dzg==-5,x+y=-2z=-3

2 -3 §

éwher‘eﬂ= 3 2 4| X=|y B-{-S}

1 1 =2

Since A1 exists, therefore, system of equations has a
i unigue solution given by

0 1 =2711] [t
-2 9 -23f-5|=|2
-1 5 -13)|-3] |3

X=AB=

i = x=1ly=2andz=3.

5 0 1 2
i 62. GivenA=|1 2 3
i A 54
i 012
i = JAl=|1 2 3| =0(2-3)-11-9)+2(1-6)
311
i =8-10=-2
| As|A|# 0. -. Al exists and At is given by l-}l[adjm
-1 8 -5] [-1 1 -1
P adjiA=|1 6 3|=|8 -6 2
: -1 2 -1] [-5 3 <
S TR S
 at=—Ua = 2 i)

__ -5 3 -1
EGiven.
i y+dr=15

x+2y+32=10

Jxty+z=9

The given system of equations can be written as AX =8

o1 2

X 5
¥ | and B={10
311 z 9

=41

by using equation (i), we get

2 % 2o ofemalal3i:

x=2 y=1z=2
111

{63, Wehave a=|1 0 2

31 1
1(0- 2) - 1{1 - &) + 1(1)

==-2+5+1=4#0
A1 exists.
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NOW. A11 = "2. A12 = 5.A13 =
=2,Apn=-1A;=-1

1,A3=0Ap=

-2 0 2
. adjA=| 5 =2 -1
1 2 -1
-2 0 2
. A":I%Iadjh% 5 =2 <1
1 2 -1
Now the given equations are
X+y+z=6
x+0y+22=7
Ix+y+z=12

where

111
A=|1 0 2| X=
312

N X X

A-1 exists, so system has a unique solution given by

X= A8,
x] [-2 0 276
=yl s -2 -1l 7
A 41 o2 -2
-12+0+24 12] |3
=1{30-14-12|=1 4 |1
6+14-12 | ¥ 8| |2
= x=3,y=12=2

&4. The given system of equations is

A+2y-32=-4

2x+3y+2r=2

Jx=3y-4dz=11

The system of equations can be written as AX =B
i 2 -3 X -4

where, A=|12 3 2 I X=|y|B=|2
3 -3 -4 z 11

And bnd

=1-12+4)-2(-8-6)-3(-6-9)
=-6+2B+45=46720
Alexists.

Now, Agy = -6, Agp = 14, Ayg = -15, Ayy = 17, Az = 5,
.Azg" 9.A3_—1= 13.A32= ‘-B.Ag—g‘ -1

=5 17 13

14 5 -8

=15 9 =1

adj A=
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“2,Ap3=2,Ag |

EwhemA_-i 2

c=x

: s -6 17 13
i Al=—.adjA =—| 14 5 -8
: A 67

1Al -15 9 -1

As A~ exists, so system of equations has a unique solution
. givenby X=A"1B

[ x -6 17 13][-4

= lyl=={14 5 -8|2

2 -15 9 =111
[ 201 3
=2 134|=|-2
67_ 67 1

The given system of equations can be written as AX = B XSy e-Rz~l

W Concept Applied (@]

2 For a system of equations, AX = B, if |A| # 0, then the
given system of equations is consistent and has a
unique solution.

1 -1 2(-2 0 1 100
565 Wehavel0 2 -39 2 =3| =(0 1 Oj=!
: 3 -2 46 1 =2 001
1 -1 2T [-2 0 1
= |0 2 =3| =9 2 -3
|3 -2 4 6 1 =2
: 1 0 3T ' [-2 9 6
for (-1 2 =2 =0 2 1
i |2 -3 4 1 -3 =2
Mow the given system of equations is
I x+3z2=9
-Xx+2y-22=4
2x-3y+4z=-3

: The system of Equatiﬂns can be written as AX =B

i

Since, A exists, so system of equations has a unique
: solution, given by

X=A"B
x -z 9 619 -18+36-18] [0
z -3 -21-3 9-12+6 3
::~ x=0,y=5,z=3
; -4 4 471 1 1
66, Wehave, |=7 1 23(l1 =2 =2
: 5 -3 -1ll2 1 3
i [-4+44B 4-8+4 —4-8+412 8 00
D= =T7+l+6  T-243  -7-249 0 8 0l|=8
5-3-2 -5+46-1 5+6-3 00 8
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-4 4 41 -1 1
:;%-?131-2-2:1
3 -fl2 1 3

$ <A ATE =4 4
=1 2 2| Y57 1 3
21 3] 85 =3

The given system of equations is
X-y+z=4 x-2y-27=92x+y+3z=1anditcanbe :
written as AX = B, where
1 -1 1 X 4
A=]1 =2 =2| X=|y|andB=|%
2 1 3 z 1
U-6+2)+ 13 +4)+ 11 +4)
=4+7+5=8=+0 i
5o, the given system of equations has a unique solution

given by X = A-18.
'x] [-4 4 al[4] [-16+36+4
= 9 :% -28+9+3
E 1] | 20-27-1
= X=3y=-2,7=-1

Here, |4]| =

1
8

-7 1 3
5 -3

[ 24

-16

| -8

3
=|=2
-1

0| -

67. Let one penof variety "A' costs T x, one pen of varlehr
'B’ costs ¥ v and one pen of variety 'C' costs T 2. H
According to question,

A+y+z=21 (For Meeni)
dx+ 3y + 27= 80 (For Jeevan)
Gx+ 2y + 3z=70 (For Shikha)
The given system of equations can be writtenas AX=RB
i 11 X 21
where, A=|d4 3 2| X=|y|andB=|&0
& 2 3 z 70
111
lAl=(4 3 2j=1%-4)-1{12-12}+1{B-18)==5=0
& 2 3

A1 exists and system of equations has a unique :

solution given by X = A-1B,
Nﬂw,ﬁ.u = 5. AIE = GPA‘{S = _10.

Az = ‘L-ﬂ'u'“ 2, A:s:!
-1 —1
adjd= -3 2
=10 4 -1
5 =1 =-1]
——f djid) =—| 0 -3 2
A 5
1Al = -10 4 -1}
Mo, X —A‘iﬂ
-1 -1][21 [ -25
2 3 2|60 = 1 40
4 - ==
(=5) =5
z =10 4 -=1)|70 =) =40
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Cost of 1 pen of variety 'B' =
i Costof 1 penofvariety'C' =

c=x

X 5
= |y |=|8|= x=5y=8,z=8
z| |8

Cost of 1 pen of variety 'A' =% 5
T8
8

: 68, According to question, we have,

i 3x+ 2y +2z=1000 i)
| 4x+y+3z=1500 i)
P x+y+2z=600 L)
i Thegiven systerm of equationscan bewritten as AX =B
3 21 X 1000
: where,A={4 1 3| X=|y|andB=|1500
111 z 500

3 21

|al=}a 1 3=-520
11 1

A is invertible and system of equations has a unigue

solution givenby X=A18
£ Now, Ay, =-2,4,,=
{ Ay =
; AEIES'AS..E“_‘EIA:]S:_S

~1LA,=3
_1|.A22 “2. Az:]: _1|

-2 =1 5
adj A=[-1 2 -5
3 -1 -5
-2 =1 5
A—‘].:adi‘-'q'j:i _1 2 _5
Al 514 4 5
i Now, X=A"B
i [x -2 -1 5][1000 -500
P = ',r--?l 4 2 -5 15[:[}:'?1-1000
E 3 -1 -5|| 00 -1500
[x] [100
= |y |={200| =x=100,y=200,z= 300
: E: 300

: Hence the money awarded for discipline, politeness and
! punctuality are ¥ 100, ¥ 200 and ¥ 300 respectively.

i Apart from the above three values schools can award
i children for sincerity.

69 According to question, we have
| 3x+2y+2=1600
P dx+y+ 3z2=2300 i)
i x+y+2=900 i)
The given system of equations can be written as AX =B

1

3==5=0

3 21 1400
FB
1 1 1

: where A=|4 1 3| X=
i 111

i A is invertible and system of equations has a unique
¢ solution givenby X=4-1B

i)

I poa
lal=la 1
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NDW.-AII ;*2. A12= _1.A13
Agy==1 Aga=2 Asz=-1,
Agy =5, A= =5,A33=-5

=3‘

-2 =f 5
adjA=|-1 2 -5
3 =1 =5
-2 =1 5]
N e e P
= “ 1Al 5
1Al 3 -1 -5
Now, X=A"1B
x] 1-2 -1 5 16(.‘{! 1-1mc:
= YF= -1 2 =-? -1500
z] 3 -1 -5 -2000
"
= ¥I|= 30:]
z| 400

= x=200 y=23002z=400

x| [300
=:|- y=4ﬂﬂ
500

: = x=300,y =400,z =500
i Hence, the money awarded for tolerance, kindness and
: leadership are ¥ 300, T 400 and T 500 respectively.

i Apart from the above three values schools can award
i children for sincerity.

71, let ¥ x, ¥ y and ¥ z be deposited at the rates of
| interest 5%, 8% and B%% respectively.

According to question,

: x+y+2=7000

i x-y=0

i a8 17 1

: D & 0 ﬁ--l-i' ?x——SSD
i = 10x+ 16y +172=110000

: The system nfequatinns can be written as AX =8

Hence, the money awarded for sincerity, truthfulness and
helpfulness are ¥ 200, 300 and T 400 respectively. ! where, A -1 0 |X=|y|andB=
Apart from the above three values schools can award : 10 16 17 110000
children for discipline. i "
70. According to question, we have A= |1 _1 {} =1(-17)-(17)+ 1(16 + 10} = -8 20
3x+2y+2=2200 (1 ho 16 17
4x+y+3z=3100 i)
X+y+2=1200 i) s A exists. So, system of equations has a unigue
The given system of equations can be written as solution and it is given by X=A"'B
A}{“B. where NDW.AH =—1?.A12 =—1?‘ Am‘ 215.
321 x 2200 f Agy=-1, Az =7, A= =6,
A=|4 1 3| X=|y|B=|3100 FA =1 AL=1 A=-2
11 1 z 1200 i 17 -1 1
3 21 adjA=|-17 7 1
|A|= 1 3==5z0 Bl -l L%
11
i -17 -1 1
A is invertible and system of equations has a unigque | andA'1=-1—a.de e 47 7 1
solutiongiven by X=A"1B i | A} -8 o i
NDW,A11=*2.A12=—1,A13=3. ; Mow X = A-1p
Ap=-1A;5=2A5=-1, ’ 17 -1 1 7000
31= 5. A= =5, Ag5= =5 0 1 A 5
5 1 5 : =¥ =—E -17 7 11 0
e | 26 -6 -2||110000
adiA={-1 2 -5 ‘
3 =1 =5 4 0 0O
-1_adj{A) -1 H 0 -4 4
SRl bl :
3 -1 =5 i = x=1125=y,2=4750
= A-1
i Ez 1 57[2200 1500 Riwtee (4
-1 ; & || 2100 -1 > i = First, make the linear equations from given word
= T - =—|—2000 problem and then solve the equations.
3 =5 || 1200 =2500
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72. According to guestion, we have
i+y+z=1500
2x + 3y + 4z =44600
3x+ 2y +3r=4100
The system of equations can be writtenas AX =B
1.3, 1 X 1500
where, A={2 3 4[X=|y|andB=| 4600
3 2 3 z 4100
1 11
|[AE2 3 4
3 2 3
=19-8)-16-12)+ 1{4-9)
=1+46-5=2=z0

A1 exists and so, system of equations has a unique

solution given by X = A-1B
MNow, A1 =1, A= 6,A4:=-5,
Ay =-1A5=0An=1
Ay =1 Apn=-2,A5=1

1 =1 1
adid=| & 0 =2
5 1 1
1 =1 1
AT —ﬁadﬂh-% & 0 =2
-5 1 1
Now, X=A1B

X -1. 1 |[1500
¥|= =2 || 4400
z -5 1 1 {4100

SDID
= x = 500; y = 400; 2= &00.

F\J]H

_1 Bm
1200

Apart from ElntErIt'f. truthfulness and hard work, the

schools can include an award for regularity.

- -

: _ 2 4| |2x 4
1. (d} .Wehave.‘s 1|— "
= 2-20=22-24=2¢=6 = =3= x=£/3 (1) |
- la): JAA] = A A = |42 = (=32 =9 (1)
3 lc): - Als singular matrix.
s |Al=0

k 8 3 P i
=, 0= A7 -32=0= k=16 k=14 (1)
4. [c}:We have, A2=24
= |A%=|24| |
= |A]*=234| [As |kA| = k|A| for a matrix of ordern]
= |Al[lA|-8]=0
= either|A|=0or |A]=8

But A is non-singular matrix = |A]=0

|24] = 23.|A| = 64 (1) :

u. .u =

Here, cofactor matrix of A=|:

L 11 (b):We have, |A|
. Now, A = - adj(A)=

|12, We know, |adjA| =
: non-singular matrix A,

-1 2 0 -1 2
- Now,adjA= 2 -9 23|A7'= 5|2 -9 23
-5 13 |1 -5 13

: The given system of equations are:

where, A=|3

c=x

We have, A% =24
|AA| = |24
lallA| = 8|A] (1/2)
(- |AB| = |A||B| and |kA| = k"|A|,
where n is order of square matrix A)
Al {|A| - 8)=0 (1)
la]=0 or 8 (1/2)

: 6. (b):We have, |A] = -

T

Fam: Zaiz‘ﬂ'u:“u'ﬂ'u*azz’ﬂ'zz*“sz'ﬂ‘az=M|='? (1)
i=1

i 7. We know that, if elements of a row are multiplied
: with cofactors of any other row, then their sum is 0.

033851 + 05585, + 0,385,= 0. (1)
{ 8. (b) : Given, |A| = 5, order of matrix,n= 3.
| |adjA| = |A|"~ 1= |ad] A| = 25 (1)
9. [d):We know that, |adj A] = |A]™L where n is the

order of A,
¢ Here, |adjA| =

10. () : We know that. (adj A)' = cofactor matrixof A

|A|?=(-4)?= 16 (1)

7 1;]=:adj AY (1)

=6+1=7

2 =1
- Al adiA=
e [1 3]

Al _E -SIJ
. 14,41—1:[“ '2} (1)

2 &
|A4]7- 1, where i % n is the order of

ladj Al =(-4)*-1=16 (1)
: 2 -3 5
: 13. Given, A=(3 2 -4
: 1 1 =2
: A =200} + 3(-2) + 5({1)=-1=0 (1/2)
i As, |A|=0,s0 A exists and given by
_ adj.ﬂ
A 1
14|
(1%)

2x-3y+52z=11
x+2y-4z=-5
x+y-27=-3

i The given system of equations can be written asAX=B

2 =3 5 X
2 =4l X={y|andB=|-5
1 1 =2 z
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=1 2]f11
= X= AHB:H [ -9 23||-5 (1%) |
=5 13||-3
i [ D+5-4
=ﬁ 22+45-69 (1/2)
|11+25-39 i
= |y¥|= _11[ ]:&x-ly-Zandz-S {1}
1 2 0
14. Wehave, A=|-2 -1 -2
0 -1 1
|Al=1-1-2)-2(-2-0)+0=-3+4=120
Aleyists, 1) ¢
-3 =2 -4
Mow,adjd={2 1 =2
2 1 3
-3 =2 -4
o —m{adpﬂ]- 2 1 2 (1%) |
2 1.3
We have, x - 2y=10
2x-y=-2=8
~2y+z2=7
The given equations can be written as
1 -2 0]=x] [10
2 4 -Adyls} a8l (1)
0 -2 1lz| |7 :

i whichis of the form AX=B

1 =2 0 =3

i where, A=|2 -1 -1|= a1=|-2

: 0<% A —4
= X=A"B

x| [-3 2 2)10] | O

= |y|=|=-2 1 1 8 |=|=5
z| |4 2 3}7 -3
= xX=0,y==52=-3
15. We have,
1 -1 0 2
AB={2 3 4 ]
0o 1 2|2 -1 5

= AB=6l = At=2@)

1 -1 0flx 3
2 3 4lyl=|17
0 1 2{= 7

which is of the form AX=C

P X=AIC

P [x] 2 2 -A]3 12

;::ay':%—ﬂ- 2 -4f17|=
z| "l2 4 s5)7 24
[x] [ 2

- ¥ |=]-1
2| | 4

= x=2y=-1z=4

i The given equations can be written as

2 2
11
2 3
(1)
(1%)
6 00
0 &0 (13%)
0o 6
(1)
(1)
(1%)
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