CHAPTER

DETERMINANT:

Every square matrix A of order n is associated with a number, called its determinant and it is

denoted by det(A) or |A].

DETERMINANT OF MATRIX OF ORDER 1:

Let A=[a] be a square matrix of order 1, then |A|=|a|=a, i.e element itself is determinant.

DETERMINANT OF MATRIX OF ORDER 2:

11 Q12
det(4) or |4] = |a21 a22| = 11022 — G12421

DETERMINANT OF MATRIX OF ORDER 3:

a1 Q12 Qg3
det(A) = |A| = |Q21 Q22 Ap3

az; QAzz a4sz3
a11(A22033 — A32053) — A12(A31A33 — A31053) + a13(A2103; — A31053) [Expanding
along R1]

PROPERTIES OF DETERMINANTS:

1) If the rows and columns of a determinant are interchanged, then the value of the
determinant remains unchanged.

i1) If any two rows (columns) of a determinant are interchanged, then sign of such
determinant becomes change.

iii)  If any two rows(columns) of a determinant are identical, then the value of such

determinant is zero.
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1v) If each element of a row(column) is multiplied by a constant k, then the value of the
determinant is multiplied by constant k.

V) If the element of any row(column) of a determinant is added k times, the
corresponding element of any other row(column) of the determinant, then the value
of the determinant remains same.

Vi) If some or all elements of a row(column) of a determinant are expressed as sum of
two(more) terms, then such determinant can be expressed as sum of two(more)
determinants of the same order.

vii)  If all elements of any two rows(column) of determinant are proportional, then the
value of such determinant becomes zero.

viii)  If all the elements of any row(column) of a determinant are zero, then the value of

such determinant becomes zero.

AREA OF TRIANGLE:
Let A(xq,y,), B(x3,¥,) and C(x3, y3) be the vertices of a AABC. Then its area is given by
1|1 &Yy 1
A= 5 1%z 22 1 x=y2
e Qe =Bt (n-1d

o#.hé) 'F C}t.o

1
=5 [ (Y2 —¥3) +x2(y3 —y1) + x3(y1 — y2)II
CONDITION OF COLLINEARITY FOR THREE POINTS:

Three points A(xy,y;), B(x5,¥,) and C(x3,y3) are collinear if and only if the area of triangle

formed by these three points is zero.

x1 y1 1
1.e. Xy Yo 1/l =0
x3 Y3 1
MINORS:

Minor of an element a;; of a determinant is the determinant obtained by deleting ith row and jth

column in which element a;; lies. It is denoted by M;;

a1 Q12 dg3
a1 dpz Az
asz; dszp; dsz

e.g. If A= , then

Minors of elements of A are

12 —

13 —

A, dzs
My = | I

|a21 a23|
az; azs ’

|a21 az,
asz; dszz

asz; ds;
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COFACTORS:

If M;; is the minor of an element a;;, then the cofactor of a;; is denoted by C;; or A;; and defined
as follows

Cijor Aj; = (1) My,

SINGULAR AND NON-SINGULAR MATRICES:

A square matrix A is said to be a singular matrix, if |A|=0 and if |A|#0, then matrix A is said to
be non-singular matrix. @

ADJOINT OF A MATRIX: ’\Q

The adjoint of a square matrix A is defined as the transpose of the matrix ? y cofactors of
j(A) = CT, where

clements of A. Let A = [a;;]nxn be a square matrix, then adjoint of

C=[c;;] is the cofactor matrix of A. % 23

PROPERTIES OF ADJOINT OF SQUARE MATRIX
If A and B are two square matrices of order n, then A@

i) adj(A") = (adj A)T . @
ii) adj(kA) = k" '(adj A),k € R \Q

iii) adj(AB) = (adjB)(adjA) C)

iv) ladjA| = |A|"7L,if |A| = 0

v) ladjladj(A)]] = |A|®V%,if |A] £ 0

vi) adj(adjA) = |A|"%A

INVERSE OF A MATRIX:

Suppose A is a non-zero square matrix of order n and there exists matrix B of same order n such

that AB = BA = I,,, then such matrix B is called an inverse of matrix A. It is denoted by A™1

and is given by 471 = ﬁ [adj(A)]

PROPERTIES OF INVERSE OF A MATRIX:

@AnHt=4

ii) (AB)"1=pB"1471 1 Lad]

iii)  (A)7! = (A1) where A’ is transpose of a matrix A. ‘::i‘;**]
AATt = ATTA= ]

A~ = A7

(kA 1 = %A‘l,where k+0
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CONSISTENT AND NON CONSISTENT SYSTEM:

A system of equations is consistent or inconsistent according as its solution exist or not.

SOLUTION OF SYSTEM OF LINEAR EQUATIONS:

Let the system of linear equations be
a;x +byy+cz=d;
ax + b,y + c,z = d,

azx + by + c3z = ds @

Then, in matrix form, this system of equations can be written as AX=B. M Q

aq b]_ (o5} X dl \\
where, A =|a, b, c,|,X= [y] and B = dz] Q
as b3 C3 Z d3 O

SOLUTION OF SYSTEM OF LINEAR EOUATIONS@
1) When B£O
a) If|AJ#0, then system of equations-is @tent and has unique solution given by

X=A"'B \Q

b) If |A]=0 and (adj A)B+#0, thc@,e e exists no solution, i.e. system of equations =« 1
is inconsistent.

¢) If |A|=0 and (adj =0, then system may be either consistent or inconsistent

accordmg as the system have either infinitely many solution or no solution.

i) When B =

0 in-such cases, we have
0

a) |JA|#£0=System has only trivial solution i.e. x=0, y=0 and z=0

|A|=0 =System has infinitely many solutions
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PRACTICE QUESTIQNS

1. Iff(x) = 2x (x—1) x |, then f(50) is equal to
3x(x—1) (x—Dx—-2) x(x—1)
a) 0
b) 1

¢) 100 @
d) -100 ‘\Q

5 2 4 AN
2. IfA= [1 2 1|and A;;are the cofactors of a;;, then a;; 444 @ a,3A131s equal
to @ .

3 2 6
a) 8

b) 6 @
0 : @*
d 0
r n(n+1)
3. IfDy = |5, _ Valueofzr oDy is
i 1 5 zn
a) 0

b) 1 @

) Graz b
d) None of these

x+1. x+2 x+a
x4+2 x+3 x+b
x+3 x+4 x+c

a) In GP
b) InHP

4, = O,then a, b, c are

¢) Equal
d) In AP

Yi+1 = Yir (xn/2)(a-Yi%)
Konst = (Xnl2) (3-axn®)

n = Sﬂ = m __.a ‘_l-
5>x @y+(n-1d {=r



ﬁn ;aurfn-iﬁd
exp Flxorh) =F (ra)

N 7
mixrl o
:a‘ Z‘F}

1 4 20
5. Theroots of the equation |1 —2 5 | =0are
1 2x 5x?

a) -1,-2
b) -1,2
c) 1,-2
d) 1,2

6. 1f4; =|% b |andif|a] < 1,|b| < 1then T2, det (4;) is equal to @
bt at = * Q
¢ b N
a) (1-a)? (1-b)2 Q
R O
1) (1-a)?(1-b?)
i 23
+_

°) Gz T Gone

o i <
D Gz @ A

10! 11!
7. The value of the determinant [11! 12! 1S s
=
12! 114!
=a|+(rl—1)d

g-{"\-} 'F (’-q}

&

a) 2 (10'111)
b) 2(10!13!) \®
¢) 2 (101111121 %K
d 211 12!@
%_ b2 +c? a’+4+21 a*+21
8. prﬂ4+ql3+q‘

SA+t=|[b?2+21 c?*+a? b?+21
c2+21 24+ a’+b?
0,q,7; sft are constants, then the value of t is

a) 1

b) 2

c) 0

d) None of these 1 [0

I Lol

is an identity in A, where

Ciz)



X 1+sinx cosx
9. The coefficient of x in f(x) = log (1 + x) 2 |,-1<x<1,is
x? 1+ x? 0
a) 1
b) -2
c) -1
d 0
a—1 n 6
10.If A= |(@a—1)* 2n* 4n—2 | then ¥"_, A, is equal to @
(a—1)° 3n® 3n?2-3n ’\Q

a) 0 Q\
N O
nn+1)) (a(a+1)
o ) S
d) None of these é
a; by bycs % 203 — C30p  Azb3 — C3b;

a, bz G| = 5 then the Vahle Of béc C3aq, — C143 a3b1 - a1b3

as by c; \ €1 €10 —Ca;  aiby —azby

is

b) 25
¢) 125 \@'
d) 0 K
1990 1992
12. The value of |199 92 1993|is
1 993 1994
a) 1992
b) 1993
¢). 1994
d) 0

l1+ax 1+bx 1+4cx

13. |1+ a;x 1+bx 1+4cix|=A4y+A;x+ A, x? + A; x3, then A, is equal to
1+a,x 1+byx 1+4+cyx
a) abc
b) 0
c) 1

d) None of these
T I T ST
,g 31*-("1—13d T Knst = (Xnl2) (3-axn®)

1 comini= wimbiln sle 50" a7 -60'“‘ ('z) = I. CD* (iz. : “1 A s;hc‘.) o)

P

- 30
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X% +x x+1 x-2
2x%24+3x—1 3x 3x — 3
x24+2x+3 2x—-1 2x—-1

a) 12
b) 23
c) -12
d) 24

14. If = Ax — 12, then the value of A is

1+a 14+ax 1+ ax?
1+b 1+bx 1+ bx?
1+¢c 14+cx 1+cx?

of f(10)is Q\
O

a) 10(b—a)(c—a)

b) 100 (b — a)(c — b)(a — ¢) %0
c) 100 abc é
d) 0 A
16.If f(x),g(x)and h(x) are three po@-\ials of degree 2 and A(x) =
flx) gkx) h(x) \
f'(x) g'(x) h'(x) [, then A(x) is polynomial of degree
f'x) g'(x) R"(x)
a) 2 K\,Q.
b) 3 ‘b
c) Atmost 2 @
d) Atmos
. i% (@ +a*? (@*—-a™¥)? 1

17. The value of determinant |(b* + b™*)? (b* — b™*)%? 1]is
(c*+c™)? (F—c¥)? 1

15. If f(x) = , where a, b, ¢ are non-zero constants, then value

a) 0
b) 2 abc
c) a?b?c?

1 La0]

d) None of these fa* [l
Ciz)

Haw = (anﬂ) (3-«::.-. )



a = Zab + b* -

A_ 100
C_,osz e

xt}\g‘l = (_J(fa) (.‘*.—ﬁ)

ook b - chuad 10

o°
/%C ayb — om pcod — on A —|M D _|a m _la b
% . 18. If x%y® = e™, xy* =e", A= |n d|,A2— |c n| and Az= |c d|,thenthevalues

of x and y are respectively

Aq A
a) —and-—=
) Az Az

b) —and —=

A A
c) log (A—:) and log (A—:)
A 4z @
d) e%s and e’s N\ Q

e21a e~y

e—iy eZi Q’a , is
e—iB e eziy
a) 4 @0

b) -4

0 0 %
. @A

19. If @ + B + y = m, then the value of the determinant

d) None of these

20. Let a, b, ¢ be positive real numbers. wing system of equations in x,y and z

a) No solution K\'

b) Unique solution@
c) Infinitely tions

d) Finitely solutions
1 log,y log,z
21. The value of |log,, x 1 log,y z| is equal to

log,x log,y 1
a) 0
b) 1
c) xyz

d) logxyz

- Vi 414 = Yi+r (Xn/2 a...y;)
& = By-petd FiA = i
T Konet = (Xnl2) (3-axn®)
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22. The sum of the products of the elements of any row of a determinant A with the cofactors

of the corresponding elements is equal to

a) 1

b) 0

) |A]

d) ;4] l

23.1fa > 0,b > 0,c > 0 are respectively the p*, qt", rt" terms of a GP the lue of
loga p 1
the determinant |logh q 1}, 1is

loge r 1

a) 1

b) 0

c) -1

d) None of these

24 If a, B,y € R, then the determinant

a) Independent of «, [3@
b) Dependent of a @d

c) Independe a, f only
d) Indepev% fa, B only

a a%. 1+ad3
b b% 1+b3
N 1+¢3

then the product abc equals
a) 2
b) -1
0 1 st
d) 0 ¢iz)

25.1If 0 and vectors (1,a,a?),(1,b,b?)and (1,c,c?)are non-coplanar,

1 La0]

7 ‘!i ¥y (Xn/2) ﬁ'Yf
Konst = (Xul2) (3-axn®)
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C,O&i'f 140934

z" 2z l'-i wi
x"—Aa‘ =z (x+a) (x-a)

-
s

sk " - oy

3 5
26. The value of the determinant 33 ai 2))4 , where w is an imaginary cube root of
w® w* 1
unity, is
a) (1-w)?
b) 3
c) -3
d) None of these
1+xy; 1+xy, 1+xy;3 @

27. Let A= 1+ X2Y1 1+ X2Y2 1+ X2Y3

, then value of A is \\Q
1+x3y; 1+x3y, 1+ x3y3
a) X1XX3 + Y1Y2¥3 OQ
b) X1xX3Y1Y2Y3 % .
C) XX3Y2¥3 + X3Y1Y3Y1 + X1X2Y1 Y2 K
d 0 @
10 4 3 4 x+5 A

28.1f A= (17 7 4|, A,=|7 +12\ chthat A; + A,= 0, is

4 -5 7 -5 %

a) x=25

O
b) x=10 {\Q.

¢) x has no real value

X
X

d) None of these

29.1fay,a; .....,ay, @ in GP, then the determinant

loga n+1 108 Any,
A= logaﬁh loga,,s loga,.slisequal to
loganie logany; logan,s
a). 2
b) 4
c) 0
d) 1

i +1 = Yi+ (Xu/2)(a-Yi?)

{ S - a,L-—-;a'l‘n’
x Byeand e Konst = (Xnl2) (3-axn®)

g : . i W et e, ] — - - - .
a = Zab + b = (3 oy .__"',1_ B SO e coth (2) = | cot (izpMh(z) =i s_t-.hC_tg) Ay ’as-“-‘fﬂ'l}-d_'

WAy
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30. In a third order determinant, each element of the first column consists of sum of two
terms, each element of the second column consists of sum of three terms and each
element of the third column consists of sum of four terms. Then, it can be decomposed
into n determinant, where n has the value

a) 1
b) 9

c) 16 @

d) 24 R Q
31. The integer represented by the determinant Q\\

215 342 511
6 7 8 |is exactly divisible by

Lo <&
b) 21 A

c) 20

d) 335 ’\Q o
n Q 5 <

32. The value of ¥N_, U,, if U, = Q +1 2N +1|,is =B (n-1d

o+W) =F Gto)
) 0
. é\rz}

&

c) -1
d) None o@e
N ¢ a-x ¢ b
33.If a + b +¢ = 0, then the solution of the equation | ¢ b= a [=0is
b a c—x

a) 0
b) +>(a +b%+c?)

) 0,i\/%(a2+b2+cz) y L20]
[a*Cael

Ciz)

d) 0,+/(a?+ b2 +c?)

an = = . A et lit1 = Yi+ (Xn/2)(a-Yi
> 344-[?!—1)4 ] j =Y x-ﬂ“ = (anﬂ)cs_‘txnz)



34.1f 1, w, w?are the cube roots of unity, then

1 " o™
A=|w™® 2™ 1 |isequalto
0 1 om
a) 0
b) 1
C) w
d) w? @
1 n n N Q
35.IfA, = ‘ 2r n?’4+n+1 n?’+n |and Y7, A.=56, ther“ s

2r—1 n? n+n+1
a) 4 Q

b) 6
c) 7 K%’
d) 8 @

36. If B is a non-singular matrix and A is a squ. ix such that B™1AB exists, then det
(B~'AB) is equal to

a) det(4™1) Q\
b) det(B™1) @0
c) det(B) K\,
d) det(4) @.

37. Which one of the ﬂ@g is correct?

If A non-singul ix, then

a) de$1}=det (4)
b det A_l)_detl(A)
¢) det(A™H) =1

d) None of these

By -3,r" Yi+1 = Yfi- Xn/d a-—Yf )
=r Konst = (Xnl2) (3-axn®)

L]
a" = Zab + b* = Caghyt

= T 5 B Bl i) coming =yl s e V0" €7,

coth (2) = [ cot (12PMKLZ) =i sin C_s‘-g) Ay ’Bifcn-ﬂ:d
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38. Coefficient of x in

x (1+sinx)? cosx
f)=[1 log(1+x) 2 |, is
x?  (1+x)? 0

a) 0
b) 1
c) -2

d) Cannot be determined
.
12 22 32 \Q

39. The value of A = [22 32 42|, is

32 4% 57
a) 8
.
b -8 <
c) 400 @
d) 1 A
40.Ifa=1+2+4+-tonterms, b =1 @+ ‘ton terms and ¢ =1+ 5+ 25+
a 2b 4c Q
- to n terms, then| 2 |€)
2" 3

a) (30)"

\
b) (10)"

c) 0 &
d) 2" 43"

41.If A,B and £\re ge angles of a triangle and

1 1 1
1+sinA 1+sinB 1+sinC | = 0 then the triangle ABC is
sind +sin?A sinB +sin? B sinC + sin?C

a) Isosceles
b) Equilateral
c) Right angled isosceles 1 [e0]

I Lol
d) None of these o)

HKnet = (anﬂ) (3-«::.-. )



a":fﬂhbb": 'y
i,fx v

C,O&i'f 140934

z" 2z l'-i wi
x"—Aa‘ =z (x+a) (x-a)

-
s

sk " - oy

21 2371 4571
42.LetD, =| «a B y | . Then, the value of };7_; D, is
2"—1 3"—-1 5"—-1
a) afy

b) 2"a+ 2" +4"y
c) 2a+3pB+4y
d) None of these

1 COS X 1—cosx /2
43.If A(x) = |1 +sinx cosx 1+ sinx — cos x|, then fo A(x)dx is e @
sin x sin x 1 ¢

: \\f
a) Z Q

1
b3 O
c) 0

%.
d) —% é

44. The arbitrary constant on  which value of the determinant

.
1 a a? @

cos(p —d)a cospa cos(p—d)
sin(p—d)a sinpa sin(p—d)a

does not depend, is \@b
a) «a K
b) p %
c) d @
d) a %
45. Let [x] répreseﬁt the greatest integer less than or equal to x, then the value of the

[e] [n]  [n*—6]

determinant | [m] [m? — 6] [e] |is
[n? — 6] [e] []
a) -8
b) 8
c) 10
d) None of these

an < Vi +1 = Yi+ (Xu/2)(a-Yi%)

- { S - a,L-—-;a'l‘n’
< Hen-Dd = WMot = Xnl2) (3-axa®)

g : . i W et e, ] — - - - .
a = Zab + b = (3 oy .__"',1_ B SO e coth (2) = | cot (izpMh(z) =i s_t-.hC_tg) Ay ’as-“-‘fﬂ'l}-d_'

WAy
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x—3 2x2—-18 3x3-81
46.1Ff(x) = |x =5 2x2—50 4x3— 500|then

1 2 3
fQ.£B) + f(3).f(5) + f(5).-f(1) is equal to
a) f(1)
b) f(3)
o fD+fB)
d) f()+£) @

1-a3 b} 1-a3b} 1-afb3 . S ELDd
1-aq by 1-a4 by 1-a4 b3 \ Tt
. 1-a3 b3 1-a3b3 1-a3b3| . Lo

47. The value of the determinant A= 21 2 2 231 s Q b ¢i2)

1—a2 b1 1—a2 bz 1— az b3 - i-'b‘t

1-a3b3 1-a3 b3

1-azb; 1-azb, % iRty
a) 0 K

b) Dependent only on a4, a,, as @

c) Dependent only on by, by, bs A

d) Dependent on a4, a,,a; by, b,, b \@

48. Let a, b, c be such that (b + c) #0 =@ (n-1)d

o+W) =F Gto)

a a+1 a-—-1 b+1 c—1
-b b+1 b-—-1|+ c+1

c ¢c—1 c+1 a (= 1)n+1b (=D"c
Then the value of n i

a) Zero

=0 "“F
;

b) Any even integer

c) A d integer
O

d). Any integer ’

1 [e0]

[a*Cael

ciz)
" Q’k]"

Sin ()

s i e mpgn Tt = iR O ) asyit)
x dg+n-dd =y Wner = (Xnl2) (3-axn2)

I“ b QAL‘ #" z ‘J I )‘ ﬁ eomixt = gk O s£e 2" w ) coth (2) = i cot .(-.I-z 11 (2 = 3 gan[;z} 53‘4. ..ﬂd
A+ Vecm =1 730\ ;

F=d A~ e



49.1If [ ] denotes the greatest integer less than or equal to the real number under

consideration and —1<x<0;0<y<1;1<3<2, then the value of the

x]+1 [y (5]
determinant | [x] [y] +1 [z] |is
[x] ] [zl+1

a) [x]
b) [yl

0) [2] @

d) None of these

p b c Q
50.Ifa#pb+#*qc+rand|p+a q+b 2c|=0then O
a b r

r .
L4 44T equal to
p—a q-b r—C

an = ! ' S = Br-ae™ Vi 44 = Yfi- Xn/d a-—Yf ) y :
x B +(n-1d : 1=r Knst = (Xm_fﬂ}(}‘d)(ﬁ.,') «5’ : )"”f:

Ly d b,
> cﬁ oming eyl (e eVam .

coth (2) = [ cot GzPpMh(Z) =i sin(iz) Ay =3r(n-Dd



an =3+ (n-1)d
exp flxorh) -F (ko)

- o (2 -F]
=
ANSWER KEY i

1. A 26.B
2. A 27.D

3. A 28.A

4. D 29.C

5. B 30.D

6. B 31.C @

7. C 32.A ’\\Q

8. D 33.C Q

9. B 34.A O

10. A 35.C % ¢

11.B 36.D K

12.D 37.B AQ

13.B 38.C®

14.D \{Q\ i
15.D 0 .C =3+ (n-1)d
16. C \ 41.A ,Ho;F(a.}
17. A K 42D {: ;F]
18.D @' 43.D

19.B @ 44.B

20. B 6 45.A

21. A $ N 46.B

2.C 47.D

23.B 48.C

24. A 49.C

25.B 50.C

1 [a0]
I Lol

Ciz)

i+ = Yixr (Xn/d) R-Yi' Y
HKnwr = (anﬂ)(}'ﬁxn,')




a = Zab + b* -

A _+f1eco0
C_,osz e
x"—Aal =z (x+a) (x-a)

5
[N

* HINTS AND SOLUTIONS:

1 1 1 1 1 1
1. Letf(x)= 2x (x—-1) x =(x—-1|2x x—1 «x
3x(x—1) (x—Dx—-2) x(x—-1) 3x x—2 Xx

Applylng Cl s Cl — C3 and C2 g C2 - C3

0 0 1
=(x—-D|x -1 x|=&-D[-2x+2x]=0
2x =2 x

2 FG) =05 £(50) = 0 ’\\Q
2. ay1411 + a1241;5 + a13443 OQ
32 §-2f} +ofs &
=3(12-2) —2(6 — 3) + 4(2 — 6) =30—6—1@&
T | fe @A

2
3. Xr=oDr = 2¥r—Y1 4 n? \
21 5 pn-

xO

n(n+1) 1 n(n+1)
nzz 4 nzz = & [+ two columns are identical]
2"—-1 5 2" -

y_4

x+1 x<+2 x+a
x+2 x+3 x+b
x+3 x+4 x+c

Applying Ry —» +R; + R; — 2R,, we get

0 0 a+c—2b
x+2 x+4+3 x+b
x+3 x+4 x+c

>(@a+c—-2b)[x?+6x+8—(x2+6x+9)]=0
=>(a+c-2b)(-1)=0=>2b=a+c

= a,b,carein AP

4. Given =0

Yoty = \-‘ffi- Xn/Q _ R-Yf )

A= G = Bu-mieh |
>x +n-12d . f=r Knst = (Xﬂfﬂ)(3""-"":)

1 com g = wrimlelay L e V" €7, BQ“‘ ‘,Z) o r cot (iz, ;



ﬁn ;alr{.—n'ljld
exp fixorh) =F (ko)

'

) N 7
mixrl o
:a‘ Z'F}

1 4 20
5. Wehave,|1 -2 5 |[=0
1 2x 5x?
0 6 15
2 _ R{>R{—R
> [0 —2-2x 51-x?)|=0 ( f R )
1 2x 5x?
0 1 1
=3-2-5/0 —(1+x) 1-x%=0
1 X x?

(Taking common, 3 from Ry, 2 from C, , 5 from C3) - Q@

0 1 1 \
>1+0[0 -1 1-x[=02@+x)2-x)=0 Q
1 x x? O

>x+1=0orx—2=0>x=-1,2

N\
o

=3+ (n-1)d
g+‘\-) 'F (ﬁq}

&

k& b2 _ a2-p2

—a?2  1-b2  (1-a?)(1-b?)

10! 11! 12!
7. LetA=|11! é) 3!
121 13! 14!
1 11 11x12 1 11 11x12
= (@on@1n@2n |1 12 12x13|=@on@ain@aznjo 1 24
1 13 13 x 14 0 2 50

= 2(10D(111)(121)

. On putting A = 0, we get 1 La0]

I Lavel

b? + c? a? a? s
t = b2 C2 + az bz - 4a2b202 Ciz
c? c? a® + b?

Clearly, it depends on a, b, c.

Bas g G fi +1 = Yi+ OXn/@)(a-Yi
> -ad_dt':_cfl-.-ﬂ-)d! Ny v W= (lﬂlﬂ.) 4 3__“,{“,_)

_.d—'-"a ‘2-'545: L bY = (ashy?



a = Zab + b* -

Conh e -t 1N

X 1+sinx cosx
1 log(1+x) 2

x? 1+ x? 0
=x{—2(1+x*)}— (1 +sinx)(—2x2) + cosx {1 + x? — x%log(1 + x)}
= —2x — 2x3 + 2x% + 2x? sinx + cosx{1 + x% — x?log(1 + x)}

9. Given, f(x) =

~ Coefficientof x in f (x) = —2

10. We have,
a-1 2 6 @
Ag=|(@—1)? 2n?  4n-2 .Q
(a—1)® 3n3 2n?2-3n \\

na=-1) n 6

XA [Eha(@—1? 207 4n—2 O -=m.a-
n_,(a—1)> 3n? 3n?-3n 6 .

n(nz—l) n 6 K

n(n—-1)(2n-1) 2 12 4n—2 @
6 A
~ N2

(n(nz 1)) 3n® 3n?2-3n ’\Q

6 \Q 6
=>ZZ=1Aa—% 4n—2 Q? 4n—2 | =0
3n2—37®,n 3n?-3n
a b \
11.LetA=|a, b, ¢, (1)
as; by c
b2C3 - b3C2 a3 C3a2 C2b3 - C3b2
50 b3C1 - b1C3 C3a1 - C1a3 a3b1 - a1b3
bic; — byey cia; —ca0  aib; —azhy
ladj A] =(5)°"1 [from Eq. (i)]
= 52.=25 (~|adjA| = |A|""1)
1990 1 1
12. Applylng Cz s Cz - Cl’ C3 4 C3 - Cz, w¢E get 1991 1 1| = 0
1992

13. We have,

1/a 1 bc
A=|(1/b 1 ca
1/c 1 ab
1 a abc .
A=—|1 b gpe|  ApPlyingR, - Ry (a),
abc 1 ¢ abe R, = Ry(b)and R; = R3(c)

_'a_ﬂ__= | S = Ar-e® :'..i'-sl-'-j_ = ‘-ff%- Xn/a _ R-Y‘f )
—>x B +(n-1d . =c Kt = (Xﬂfﬂ}(3"¢¥n")

L ashyt a | P



an 1a|ffl‘1'1:|d
exp flxorh) -F (o)

X% +x x+1 x-2
2x%2+3x—1 3x 3x — 3| =Ax — 12
x> +2x+3 2x—1 2x—-1

On putting x = 1 on both sides, we get

F-F

14. We have,

2 2 -1
43 0|=4-12
6 1 1
Applying C; = C; — G,
02 <
=11 3 o0 =A—12=>—2(1)+(—1)(—14)=A—12=>AF©
5 1 1

15. Given, f(x) =

1+b 14+cx 1+4cx?

1+a 1+ax 1+ ax? Q
1+b 1+bx 1+ bx? O
.

1+a a(x—1) ax(x—1) % l+aaa
>fx)=|1+b b(x—1) bx(x—1) =(x®—1)1+bbb=0 (-~
1+b c(x—1) cx(x—1) ! l+ccc
two columns are same) N @

16. Let f(x) = agx? + ayx + a, Q =y 2
dg@) =brt thixth ~Ben-nd
Also, h(x) = cox? + ¢1x + @»

f(x) i%x) h(x)
Then, A(x) = |2a¢x + @2 oX + by 2cox+ ¢
f@ 2b, 2¢,
f&) g@) - h()| |f(x) gx) h(x) flx) glx) h(x)
=X Zao Zbo ZCO + a1 b1 Cl - 0 + 2 a’l b1 Cl
2ay .2by  2c 2ag 2by 2c¢ a b, Co
= 2[(byco — boc)f (x) — (asco — agcy)g(x) + (ayby — aghy)h(x)]
Hence, degree of A(x) < 2
(ax + a—x)z (ax _ a—x)z 1
17.1(b* + b™™)2 (b*—b7%)? 1
(c*+c™)? (¢*—c™™)?% 1 1 [a0]

I Lavel

Applying C; = C; — C, s
4 (@*—a™)? 1 1 (a*—a™)? 1

=4 wr=p™)2 1|=4|1 ®*-b)?2 1]|=0
4 (¢c*—c™? 1 1 (c*—c™)? 1

(**two columns are identical)



_t el i T

a”:?ah v bt = (a

~ -1 ¥
K=

A _+f 1+
0% 5 =~ ———
C z 2 e
= 5‘1 = (_Xfﬂ)(k_ﬁ)
A CokEn - chh 0

wi

kl

18. Given that, x*y? = e™, x¢y4 = g™

a b
c d

= alogx+blogy=m=clogx+dlogy=n

wisi= [ Y aumt T}

By Cramer’s rule

A,
L and logy = —

A 2
= x = e1/% and y = e%2/%s ,\Q

19. We have, \
a a’*—bc 1 a a* 1 a —bc 1 OQ

b b®—ca 1|=|b b? 1|+|b —ca 1

logx =

c c?—ab 1 c c? 1 c —ab 1 %.
a a* 1 a? —abc a| Applying R, QR
=|b b 1|+——Ib> —abc b|R, > Ry(b), @» 4 (0)
c c* 1 c> —abc clinthe II minant
a a* 1 a? a a o1

=[b b2 1|-|p? b21—0
c c? 1 c?

[N

20.Let——X z —Yand—=Z
Then the given system of eq&;comes

X+Y—-Z=1,X-Y+ ,—X+Y+Z=1

1 1 -1
The coefficient matrixis4A=|1 -1 1 ]
-1 1 1

Clearly, |A|.# 0. So, the given system of equations has a unique solution

1 log,y log,z
21. [log,«x 1 log, z

log,x log,y 1
= 1(1 — log,, zlog, y) — log, y(log, x — log, x log,, z) + log, z (log,y log, x
—log ,x)
= (1 —log, y) —log, y (log, x —log, x) + log, z(log, x — log, x)
=(1-1)-04+0=0

@n=_1____ § = B -'i“"‘_
—>x B4+(n-1d {=r



an = dit(n-1)d
exp flxorh) -F (o)

n g
A R (E'F
Mo

22. We know that the sum of the products of the elements of a row with the cofactors of the L '
corresponding elements is always equal to the value of the determinant .ie, |A|. .
23. Let A be the first term and R be the common ratio of the GP. Then,
a=ARP™!=loga=1logA+ (p—1)logR
b=ARI!=logh=1logA+ (q—1)logR
c=AR"1=logc=1logA+ (r—1)logR

Now,
loga p 1 (p—1) logR p 1 @

logh q 1|=|(g—1) logR q 1 ’\Q
loge r 1 (r—1) loghR r 1 \
A OQ

=logR=|qg—1 gq 1|[ApplyingC; = C; — (logA4) C;]
r—1 r 1 6
0 p 1 K
=logR [0 g 1|=0[ApplyingC; - C; — C
0 r 1

(el + e““) _l“

24. Given, A= [(e'f + e‘lﬁ) (e"g =Bt (n-1)d
(e”’ i e‘”’) (e”’ % ,m JEN)

Applying C; = C; — -’ —F

4 (el - —ia)

=14 (e - e“B = 0 (~ two columns are same)
4 (e”’

Hence, it is independent of @, f and y.

a aA\ a? a a*> 1 a a*> a
25. b b%> 14+ b3|=|b b* 1|+|b b? b3 =0

c . c? 1+¢3 c c? 1 c c? ¢3
a a* 1 a a* 1 a a* 1
b b% 1|+abc|lp b2 1|=0=>A+abc)|lp b2 1|=0
c ¢® 1 c ¢ 1 c c? 1 1 Ex01
a a* 1 m[;ﬂ

Ciz

b bz 1 #0 a+b)?
c c
1+abc=0=abc=-1 m(&)

Gue_ 1 © = muaph Titi= Yir On)a-yie)
>x dg+(n-Dd =0 Koner = (Xnl2) (3-axn?)

. ﬁ‘ L conine gl e Y e coth (2) = cot Giz)



e o S S

a”: 2 ab v bt = (AP

A _+f 1+0034 X iy
| * -—
C“M?=_T & W

x"—Aal (x+a) (x-a)

26. We have,

1 w? o 1 1 w?
w1 =1 1 w
w w* 1 w? w 1

=2—-(w?-w)=2-(-1)=3
27. We can write A= A; + y;A,, where

1 1+xy;, 1+xy;
1 1+ X2Y2 1+ X2Y3
1 1+ X3Y2 1+ X3Y3

xy 1+xy, 1+xy;

Xy 1+ X2Y2 1+ x2y3t Q@

X3 1+ X3Y2 1+ X3Y3
A=11 x¥; X33

N\
O

L 4
In Az, Cz - CZ - y2C1 and C3 - C3 - y3C1 tO get @

A= and A,=

In A;, use C; = C;, — C; and C3 = C3 — C; so that,

1 xy, x1¥3
=0 (~ C,and C5 are proportional)

x 1 1
Ay,=|x, 1 1 =0 (v C,andC(;are identimA
s 1 1 R @

« 8=0 N
N

28. Solve on your own.

29. Given ,a4, a,, as, ... EGP @'

= loga,,loga,, ... € AP wloga,,qi,logay,,,, ... EAP

__logap+

= loga,;q = ...(1)
o o logan+3+loga 2
Similarly, log a4 =—2 = £ onts ...(ii)
logante+loga a0

and log a, p, = —22n+6T 08 n+s ...(i1)

2

loga, logan,; logan,,
Given, A= |loga,,3 loga,,, loga,,s
logan,s logay,; logas.s

C1+C3
2

Applying C, = C, —

loga, 0 loga,,,
A= |loga,,z 0 loga,,s|=0
loganie 0 logan.s

: Ao Vi +1 = Yi+ (Xu/2)(a-Yi%)
S, = ay-apt B +1 \fl e | _
R Kust = (Xnl2) (3-axn?)



an =d+(n-1)d
exp fixorh) -F (ko)

n
{z 3
(V]
30. Since, the first column consists of sum of two terms, second column consists of sum of

three terms and third column consists of sum four terms. . n =2 X 3 X 4 = 24

215 342 511
31.1 6 7 8

36 49 54
= 215(378 — 392) — 342(324 — 288) + 511(294 — 252) = —3010 — 12312 +

21462 = 6140 (Which is exactly divisible by 20)
¥n 1 5

32.YN_ U, =|%n® 2N+1 2N +1 Q
Yn3  3N2 3N \
N(N+1) 1 5 QQ
6

2

_ N(N+1)(2N+1) __ N(N+1)
=l 2N+1 2N+1|=

— 4N+®2N+1 2N+1
. 3N l\ﬁ 3N2 3N
(N(N+1)) 3N 3N é

2

Applying C;3 = C3 + C, A
1 6
= NVHD 4N + 2 2N +1 = (0 (* two columns are identical)
3N(N+1) 3N? +1)

=3+ (n-1)d

a—x %
33. Given, %
Applying R1 - Ry + @

b
b a c—Xx

1 0 0
c b=x-—c a—c
b a—b>b c—x—b>b

s>(a+b+c—x)[Ib—x—c)c—x—b)—(a—c)(a—Db)]=0
= (a+b+c—x)[bc—xb—b*—xc+x*+bx—c?>+cx+bc—(a?—ab—

=>(@a+b+c=x)|c =0 = (a+b+c—

x) =0

ac+bc)]=0= (a+b+c—x)[x*—a®*—-b*—c?*+ab+bc+ca] =0 R

=>x=a+b+corx’?=a’+b*+c?+ab+bc+ca=>x=0orx*=a?*+b>+
ciz)

cz+- (a +b%2+c*)=>x=00rx = J (a? + b?% + ¢?)



ook b - chuad 10

1 0" o*
34. Given, A= | @™ 2" 1
wZn 1 wn

= 1(w3n _ 1) _ wn(wZn _ wZn) + wZn(wn _ w4n)
=11-1) -0+ 0™ (0" - ™) [“w3—-1]=0
35. Putting r = 1, 2, 3, ..., n and using the formula

(n+1)n

Y1=nand )r= >

Y2r—1)=1+3+5+...=n?

2
N

n n n
n A=[nMm+1) n*+n+1  nP+n
n? n? n?+n+1 Q
AR = Bl = O = By = O
0 0 n %0
0 1 n?+n K
-n—1 -n—1 n?+n+1

=>nn+1) =56:n2+n—56=0:'(n~l§ﬂxg7)=0=>n=7 (n # —8)
36. Given, A = B~ AB .
= BA = AB .. det(B~AB) = det( \= det (4)

37. Solve it on your own

38. We have, @'
[x]+1  [y] 1 0 -1
A= [x] [yl + >A=|0 1 -1
1] [.(bm +1 k] Bl [d+1
[Applying R,y -& R3]

R, >R, —'R;
>A=[zl+ 1+ [yl +[x] =[x]+[y] +[z] +1

Sinee maximum values of [x], [y] and [z] are 1, 0 and 2 respectively

s~ Maximum value of A=2+1+0+1 =4

— _'_ S o m'ﬁ"rﬂ '..i"""l = ‘!r*’ . .Kn a a-yf )
" K &y +(n-13d A =Y NE = (Xrllﬂ) (3._““’_)

i N R S K I PR S a I we 5
A= 2‘h blh = . ri:r‘ coming = il sl SN G" €7, CQ“‘ LZ) =) CB" (iz F 4

N



39. We have,
1?2 22 32 1 3 5
A= (22 32 42|=>A=|4 5 7| ApplyingC, » C, — Cyand C5 - C;3 — C,
32 42 52 9 7 9
1 3 2 1 3 1
=>A=14 5 2| ApplyingC;->C;—-C,=>A=2[4 5 1
9 7 2 9 7 1
1 3 1
=>A=2|3 2 0| ApplyingR, > R, —Ry,R; > Rs —R; = A=2 % —4%8
8 4 0

40. We have,a = 1 + 2 + 4 + 8+... upto n terms

—1(2n_1)—2n 1
-1(5=)=

3n—1 @ N 5"—1
b =1+ 3+ 9+... upto n terms= 5 and c=1+5 ... upto 1 terms=—

a 2b 4c 2"—-1 3"—-1 5"-1 2" 3n 5%
2 2 2|=2| 1 1 1 1 1 1 [R, > R, +
2n 3n 5n on 3n @ 2n 3n 5m
R;] =2%x0=0 [~ two rows are identi
41. Applying R, = Ry + Rs — 2R,, we@
g(s)gx+z—zy @ 4 5 6
A= c67 Y =—& —2y)|5 6 7| [ExpandingalongR,]
z ® X y z
xYz 0
Sl Applying C; = C; + C;
=—x+z-2gp O -7 [—zc and C, > C, — C
X—2y+z y—z z 2 2 23

=—(x+z—2y)2|:1 ?| = (x — 2y + 2)?

42. Solve-it on your own.

1 cos x 1—cosx
43, Given, A(x) = |1 +sinx cosx 1+ sinx —cosx
sinx sinx 1

Applylng C3 - C3 + CZ - Cl

1 cosx 0 L
=|1+4+sinx cosx 0|=cosx—cosx(l+sinx)=—cosx sinx=—Esin2x
sinx sinx 1

. (/2 _ 1 /2 . _ 11
a fy T Axdx === [ sin2x dx = 2[

cost] ZEE
2 Jo

an =d+(n-1)d
exp fixorh) -F (ko)

F-F

M=y 2

=3+ (n-1)d

1 La0]

I Lavel
Ciz)



a = Z2ab +b' = (a

Conh e -t 1N

44. Applying C; — C3 — C;,we get
1 a a’—1
A= |cos(p —d)a cospa 0
sin(p —d)a sinpa 0
= (a?® — 1){sinpa cos(p — d) a — cospasin(p — d) a} = (a? — 1)sin {—(p —
d)a + pa} = A= (a? — 1) sinda (Which is independent of p.)
[e] [n]  [n®—6]
45. | [m] [? — 6] [e]

%,
[M2—6]  [e] [n] ’\\Q

2 3 3
=[3 3 2/=209-4)-39-6)+3(6-9)=10—-9—-9=—
3 2 3
-2 —-16 -78 %
46. f(1) = |-4 —48 —496|=2928= f(3) = |- & —392
1 2 3
2 32 294 A
and f(5)=[0 0 0|=0 N @
1 2 3

- F.F@) +FB3). FB) + £ (5). é)Q& (1.0 40+ f(1).0 = 0 =
f@orf(5)
47. Solve on your own. \'@.

a a+1 a-—
b b+1 b
c—

a a+1i a—1
=|-b b+1 b-1
c ¢c=1 c+1
a a+1 a-1
—b b+1 b-1
c c—1 c+1

C, & Gy

a+1 b+1 c—-1}
a—1 b—1 c+1
—b c
a+1 a—1 a
b+1 b—1 —-b
c—1 c+1 ¢
a+1 a a-1
b+1 —-b b-—-1
c—1 ¢ c¢c+1

48.

+(-1)"

+ (_1)n+1

a a+1 a-1
-b b+1 b-—-1
c c¢c—1 c+1

This is equal to zero only, if n + 2 is odd ie, n is an odd integer.

= 1+ (D™

SO (B - Ay -2,r" et = Vi Xn/2 )(a-YiZ)
—5>x @ +n-12d n .‘“"-" e cxv-.f.:ﬂ}”(}-uxn )




an =3+ (n-1)d
exp flxorh) -F (ko)

_ e "'Zl -F A
L s
49. Since, -1 <x <0

.‘.[x]:—]_
Also,0<y<1=[y]=0
and1<z<2=[z]=1

~ Given determinant becomes

0 0 1=1=[Z] @

-1 1 1

-1 0 2 ,Q
D b c \

50. We have, [p+a q+b 2c|=0 Q\
a b r O
p b c |Ip b c
=>Ip b c|+t|la q c|=0 %’
a b r a b r K
p b c @
>0+fa g c[=0 A
a b r

&
= p(qr — bc) — b(ar — ac) — c(a@: 0 =y 2
= —pqr + pbc + bar + acq =0 0 = 3+(n-1)d
04’1\-} 'F(’-q}

&

On simplifying, we get \
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i+ = Yixr (Xn/d) R-Yi' Y
HKnwr = (anﬂ)(}'ﬁxn,')



