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DETERMINANTS
EXERCISE # 1

oy Minor cofactors & expansion of

based on

Q.1

Sol.

Q.2

Sol.

determinant

If AABC is a scalene triangle, then the value of
sihA sinB sinC

cosA cosB cosClis

1 1 1
A)=0 B)=0
(C) can not say (D) None of these
[B]

ApplyingC; > C, - C, & C, —» C, — Cy, we get
sinA-sinB sinB-sinC sinC
cosA—cosB cosB-sinC cosC
0 0 1
= (sin A —sin B) (cos B — cos C)
— (sin B —sin C) (cos A —cos B)
=sinA cos B —sin A cos C —sin B cos B
+sin B cos C —sin B cos A +sin B cos
B +sin C cos A—sin C cos B
= (sin A cos B — cos A sin B) + (sin C cos A
—sin A cos C) + (sin B cos C —sin C cos B)
sin (A—B) +sin(C—A) +sin(B-C)
® AABC is a scalene triangle
LAzB=C
Ssin(A-B)+sin(C-A)+sin(B-C)=0
.. value of given determinant is = 0

Co-factors of element of the second row of the

1 2 3
determinant |-4 3  6]are-

2 -7 9
(A)39,3,11 (B)-39,3,11
(©)39,-3,11 (D)39,3,-11
[B]

1 2 3

-4 3 6
2 -7 9

Cofactors of second rows elements i.e. —4, 3and 6
Cofactors of — 4 is given by = — [18 + 21] = -39
=-39

Cofactors of 3is (9-6) =3

Cofactors of 6 is — (-7 —4) = 11

... cofactors are -39, 3, 11

Q.3

Sol.

Questions
based on

Q.4

Sol.

Without expanding value of the

0 p-q p-r
determinantjg—p 0 q-r|is-
r-p r-q O
A (p-n@-n (B)([@-n(p—0)
(©)0 (D) None of these
[C]
0 p-q p-r
qa-p 0 qg-r
r-p r-q O

Above given determinant is a skew symmetric
determinants of odd order therefore its value is
equal to zero.

Properties of determinant

If a, b,c are positive and are the pth, gth and rth
terms respectively of a G.P., then the value of

loga p 1

logbh g 1fis-

logc r 1
(A0 B)p
©)q D)r
[Al

Let A be the first term and R be the common ratio
of the G.P., then

a=AR" = loga=log A+ (p—1)logR ....(i)
b=AR" = logb=1log A+ (q-1) log R ....(ii)
c=AR = logc=log A+ (r-1) log R ..(iii)
Now, multiplying (i), (ii) and (iii) by (q -r),
(r — p) and (p — q) respectively and adding,
we get
loga(q-r)+logb(r—p)+logc(p-q)=0
=A=0

Alternative
As above from (i), (ii) and (iii)
loga p 1 (pP—-DlogR p 1

Now [logh gq 1| =|(q-)logR q 1

logc r 1 (r-DlogR r 1
p-1 p 1
=logR |g-1 q 1
r-1 r 1

- Applying C, —» C, - Cs
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Q5

Sol.

Q.6

Sol.

p-1 p-11
=logR |g-1 g-1 1

r-1 r-11

(® C, & C, are identical)

=0
b+c ¢ b
c c+a a |=
b a a+b
(Aa+b+c (B)2a+b+c
(C)ab + bc + ca (D) 4abc.
[D]
b+c ¢ b
c c+a a
b a a+b
ApplyingC; > C; +C, + C3

2(b+c) ¢ b
2(c+a) c+a a
2(a+b) a a+b

Applying C; > C; - C,

b ¢ b 1 ¢ b
2|0 c+a a |=2b|0 c+a a
b a a+b 1 a a+b
0 c-a -a

=2b |0 c+a a | ApplyingR;—> R;—R3
1 a a+b

=2b{a(c—a)+a(c+a)}

=2b {ac —a’ + ac + a’} = 4abc

Ifax* + bx3+ cx®+dx+e=
2X Xx-1 x+1

Xx+1 x?—x x-1|,then the value of e, is
x-1 x+1 3x

(A) 0 (B) -2
(€)3 (D)-1
[A]

ax*+b+cex®+dx+e=
2X x-1 x+1
x+1 x?2-x x-1
x-1 x+1 3x
Put x = 0 both sides

0 -1 1
e=({1 0 -1

-1 1 0
=1(1)+1(0)

=-1+1=0
..e=0

8“85“0”5 Multiplication of determinants
ased on

Q.7 If A, B and C are the angles of a triangle, then
sin2A sinC sinB
sinC sin2B sinA | =
sinB sinA sin2C
(A)O (B)1 (©)2 (D)3
Sol. [A]
sin2A sinC sinB
sinC sin2B sinA
sinB sinA sin2C

We know that 2\ - Y =2R

sinA  sinB  sinC
b?+c?-a? _ a(bz +c?—a?)
2bc 2abc
o Sin2A =2sin Acos A

a (b*+c’-a%)

and cos A =

2R’ 2bc
Hence the elements of R; in A are
a(b’+c*-a’) ¢ b
2Rbc 2R 2R
1 2 2 2 2 2
or a(b*+c-a bc® b
RbC {a( ) }
A= !
(2Rbc) (2Rca) (2Rab)
a(b? +c? -a?) bc? b%c
c’a b(c? +a —b?) a’c
b%a ba? c(@?+b?-c?)

Take a, b, ¢ common from C,, C, and C;
respectively.

_ 1
8R3abc
b% +c? —a? c? b?
c? c?+a%-b? a?
b2 a? aZ+b?-c?

Now apply R; — R, and R, — R; and take
(b? — @) and (c* — b%) common from R, and R.
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Q38

Sol.

A=
1
1 1
b> a%? a?+b®-c?

(b2 _a2)(c2 _bZ)
8R*abc

.. A =0 (as two rows are ldentical)

The value of the determinant
1 cos(B—a) cos(y—a)
cos(o —B) 1 cos(y —B)
cos(o—y) cos(B—1v) 1
is equal to
(A) cos o + cos B + cos y
(B) cos o cos 3 + cos 3 cos y + COS y COS a.
-1
(D)0
[D]
1 cosB—a) cos(y—a)
A= |cos(a—p) 1 cos(y — B)
cos(a—vy) cosB—vy) 1
The above determinant is obtained by multiplying
two zero determinants:
cosa. sina O
cosp sinp 0[=0
cosy siny O

coso. sina 0
A=|cosp sinp O
cosy siny O

L A=0

Questions . - i
Application of determinant

Q.9

Sol.

If the following equations
X+y-3=0

@+A)x+ 2+1)y-8=0
X—Q1+X)y+(2+2)=0

are consistent then the value of A is

(A)1 B-1 (©o0o (D)2
[Al
X+y-3=0

A+AM)x+(2+AN)y-8=0
X—(1+A)y+(2+1)=0
since, here the equation are in two variables x and
y. If they are consistent then the value of x and v,
obtained from first two equations should satisfy
the third equation and hence D = 0, i.e.

1 1 -3
= [1+2 2+A -8 =0

1 -1-2 2+

Q.10

Sol.

1 0 0
= |1+A 1 -5+30
1 -2-)2 5+X

Applying C, - C, - C4, C3 > C3+ 3C;
=>0GB+AM)+2+A)(-5+30)=0
=3\ +2L-5=0

= (L-1) (3L +5)=0

=>A=1-5/3

~. A =1 given in option (A)

If a+ b+ c =0 and the system of equations
ax+by+cz=0
bx+cy+az=0
cx+ay+hbz=0
has a non-trivial solution, then the roots of the
equation at* + bt + ¢ = 0, are
(A) imaginary
(B) real and distinct
(C) real and of opposite sign
(D) real and equal
[Al
Since a + b + ¢ = 0 and given system of equations
has a non- trivial solution, therefore
a b c
b ¢ aj=0
c awb
Cl - Cl + C2 + C3
a+b+c b ¢ 1 b c
a+b+c ¢ a|=0=(a+b+c)|l ¢ a|=0
1 ab

a+b+c a b
Sincea+b +c=0given
1 b c
~ 11 ¢ a|=0
1 ab
0 b-c c-a
= |0 c-a a-b| =0
1 a b
= (@-b)(b-c)—(c-a)’=0
—ab-ac—b’+bc—a’-c’+2ac=0
—ab+bc+ca—a’-b’—c?=0 ...(1)
given equation is
att +bt+c=0
D =b? - 4ac
From (1)
a®+b’+c’—ab—bc—ca=0

= Sla-bF+ (b-0f +(c-a]=0
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= eithera=b
andb=c

andc=a
=a=b=c

-~ D=b’-4dac

D = b? — 4b?

D = - 3b?

D<0

.. roots are imaginary.

True or false type questions

Q.11 If a, b, c are sides of a scalene triangle, then

a b c
value of |b ¢ a| is negative
c a b
a b c
Sol. b ¢c a
c ab

Cl—)C1+C2+C3
a+b+c b ¢

=|la+b+c c a
a+b+c a b
1 b c
=(@+b+c)|1 c a
1 ab
0 b-c c-a
=(@a+b+c)|0 c—-a a-b
1 a b

=(@a+b+c){@-b)(b—c)-(c-a)}
Since a, b, c are positive and unequal

s.atb+c#0anda+b+c>0
and (ab + bc + ca—a® — b?—¢?)
=—(@*+b*+c*—ab—bc - ca)

always

:,%[(a,b)z+(b,c)z+(c,a)z]

Clearly negative.
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EXERCISE # 2

Only single correct answer type
questions

Q.1

Sol.

and vy = Y =
y A

Solution of the system of equations
X +ay +z=-2a, bx+by+z=-0b%
> +cy +z=—c’is-
(A)x=—(@+b+c),y=ab+bc+ca z=-abc
(Byx=(@a+b+c),y=ab+hbc+ca z =—abc
(C)x=—(a—-b-c),y=ab+bc+ca z =—abc
(D) None of these Q.2
[Al
z+ay+ax+a’=0
z+by+b+b%=0
z+cy+cx+c =0

a’ a 1| |a?-b® a-
A=[b?> b 1|=|b*-c® b-

¢ ¢ 1 c? c

A=(@—b% (b—c)-(a—h) (b*-c?)

=(@-b)(b-c){atb-b-c}

=(@-b)(b-c)y(a-c)=—(@-b)(b-c)(c—-a)

-a® a1 a® a1l

Ac=|-b% b 1f=—[b® b 1

-c® ¢ 1 ¢ ¢c1
=(@-b)(b-c)(c-a)(a+b+c)

1 a® a? 1

1l =+|b® b? 1

1 ¢ ¢2 1

b Sol.
c

0
0
1

Q.3

a? -at
Ay=[b* —b°
¢z ¢t
=—(@a-b)(b-c)(c—a) (ab + bc +ca)

a? a -a° a 1 a Sol.
A;=1|b?> b -bd|=-abc|b 1 b?

¢z ¢ -¢ c 1 c

1 a a’
=abc |l b b?|=abc(a—b)(b—c)(c—a)
1 c?

()

(@a-b)(b-c)(c—a)(@a+b+c)
—(@a=b)(b—c)(c-a)
=—(@a+b+c¢)
A —(a—b)(b—-c)(c—a)(ab+bc+ca)
—(@a=b)(b—c)(c-a)

SoX= &:
A

=(ab + bc + ca)

;= A, _abc(a-b)(b-c)(c-a)_ abe
A —(@-b)(b-c)(c—a)
.. X=—(a+b+c)
y=(ab+bc+ca)
z=-—abc
The value of the determinant
nflcr_l n—lCr nflCH—l
n_:LCr n_lCH—l n_:LCHZ is -
g Cr " Cr+l " Cr+2
(A0 B)1 (C)-1 (D) None
[A]
R]_ —> R]_ + Rz
nCr nCr+1 I1Cr+2
A= n_lCr n_lcrﬁ-l n_1Cr+2
nCr nCr+l nCr+2

Since R; and R3 are identical
L A=0

1+x X x2

fl x 1+x x

x2 X 1+X

2

=ax’ + bx* + o + dx? + Ax + pbe an identity
in X, where a, b, ¢, d, A, u are independent of x.
Then the value of A is

(A)3 (B) 2 ©)4 (D) None
[A]
ApplyingC; - C; +C, + C4

a+x)> x  x?

A= [1+x)? 1+x X2
aA+x)%2  x  1+x

1 x x?

A=(1+x)?%1 1+x %2
1 x 1+

Differentiating both sides of the given equality
w.r.t. X, we get
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Q.4

Sol.

Q.5

Sol.

1 x x?

2(L+x) 1 1+x %% [+ (1 +x)?
1 x 1+x

11 x2| 1 x 2x
11 x?|+]1 1+x 2x
11 1+x 1 X 1

= 5ax* + 4bx® + 3cx® + 2dx + A
Now putting x =0

100 J1t00
211 1 0|+ |1 1 o|=2
101/ (101 Q.6

L2+ 1) = =>A=3

The system of equations

2Xx-y+z=0 Sol.
X—2y+z=0
AX—-y+2z=0
has infinite number of nontrivial solutions for -
A)A=1 (B)Yr=5
Cr=-5 (D) no real value of A
[B]
2 -1 1
1 -2 1|=0
A =1 2

=2-4+D)+12-1M)+1=1+20)=0
=-6+2-A+2AL-1=0=>A-5=0=A=
5

If a # b # ¢ such that

a®-1 b*-1 -1

a b c =0 then
a2 b2 C?_ Q-7
(A)ab+bc+ca=0 (B)a+tb+c=0
(C)abc=1 (D)a+b+c=1
[C]
a® p® ¢ -1 -1 1
A=|la b <c¢c|+|la b ¢
2 2 2 2 2 2
a® b ¢ a® b° ¢ Sol.

a? p? c? 1 1 1
=abc|1 1 1|-1ja b ¢
a b ¢ a2 p? ¢?
1 1 1
=(@bc-1)|a b ¢
a2 p? ¢?
=(@abc-1) (a-b)(b-c)(c—a)
Butazb=c

Soabc=1,(a=b=#c)

1+a?-b? 2ab -2b
2ab 1-a+b? 2a =
2b -2a 1-a?-b?

(A) (L’
(C) @ +a—b%’
[B]
1+a%-b? 2ab -2b
2ab 1-a? +b? 2a
2b —2a  1-a’-p?
Apply C; — bC;, C, + aCy and takeout (1 + a* +
b®) each common from both new C; and C,.
1 0 -2b
LA=(1+a%+bd)’ |0 1 2a
b —a 1-a2-b?
Again apply Rz — bR;
1 0 -2b
LA=(1+a*+b)’ |0 1 2a
0 —a 1-a%+b?
=(l+a’+b?)? (1 -a’+b’+2a)
=(1+a?+b?)? (1 +a’+b?
=(L+a’ +b?)°

(B) (L+&+b)?
(D) None of these

If a, B, y are the roots of x>~ 3x + 2 =0, then

a By
the value of the determinant | y af is
vy a P
equal to
(A)-3 (B)2
©1 (D) none
[D]

©®o,p,yareroots of x> —3x+2=0
La+pB+y=0
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Q38

Sol.

IR One or more than one correct
answer type questions

Q.9

Sol.

Now

= ™ R
QR = ™
=™ R =

ApplyingC; > C; +C,+ C3
at+p+y B oy |0 B v
ot+B+y v a| =0 y a|=0
a+B+y a P 0 a B

The value of the determinant

(2-27)2 (2°+2™)?% 1
(3*-37)2 (8 +37%)* 1lisequal to
(4X_4—X)2 (4X+4—X)2 1
(A)O (B)-9
(C) 24 (D) 1
[Al
(2x_2—x)2 (2x_2—x)2
(3x_3—x)2 (3x+3—x)2
(4x_4—x)2 (4x+4—x)2
Ci—>C-C,
(2x_2—x)2_(2x+2—x)2 (ZX_Z—X)Z 1
(3*—37%)2—(3*+3%)2 (3+3%)?% 1
(847 (8 +47)2 (@ +47)% 1
-4 (2X-279% 1
-4 (3+37)?2 1
—4 (+47)% 1
1 (2%+27%)2
=—4|1 (3*+3%)?% 1|=0
1 (4% +47%)2

2r X n(n+l)
If A, = | 6r=1 'y n?@2n+3)|, then the
ar*-2nr z  n*(n+1)

n
value of )" A, is independent of -

@x ®)y
© (O)n
[A, B, C, D]

Q.10

Sol.

2r X n(n+1)
A=| 6r’-1 y n?@2n+3)
ar* —2nr z  n*(n+1)
n
2y°r X  n(n+1)
r=1
n n n
YA =] 6 P31y n*(2n+3)
r=1 r=1 r=1
n n
43 -2n)'r z n*(n+)
r=1 r=1
nin+l) x n(n+l)
=|n?@2n+3) y n?@n+3)| =0
nPh+) z nd(n+1)

n
ZAr is independent of x, y, z, n.
r=1

X+a X+b x+a-c
LetA(X)=|x+b x+c x-1 |and
X+Cc X+d x-b+d

2
IA(x)dx = — 16, where a, b, c, d are in A.P.,
0

then the common difference of the AP is -

(A)1 (B) 2
(C)-2 (D) None
[B.C]

Let D be the common difference of AP, a, b, c,
dthena-c=-2D,d-b=2D, 2b = a +c,
2c=b+d
Now apply R; + Rz — 2R,

0 0 2
LAX) = | x+b o x+c (x=1)

Xx+¢c Xx+d x-b+d

=2[(x+b) (x+d) - (x + 0]
= 2[x (b + d —2c) + (bd — )]
=2[0+ (a+ D) (a+3D) - (a+2D)?
=2D?

2
0 jA(x) dx=-16 given
0

—2D?dx = [-2D*X]o? = — 4D?

Oy N

. —4D*=_16=>D?*=4=>D=%2
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Q.11

Sol.

Q.12

Sol.

Let x #—1 and let a, b, ¢ nonzero real numbers.
Then the determinant

a(l+x) b c
a b1+ x) ¢ |isdivisible by -
a b c(l+x)
(A) abex (B) (1 + x)°
©) (L+x)° (D) x(L +%)?
[A,B,C]
a(l+x) b c
a b(L+ x) c
a b c(1+x)
1+x 1 1
—=abc| 1 1+x 1
1 1 1+x
C,—>C-C,&C,—»>C,-C3
x 0 1

=abc |-x X 1
0 —-x 1+x

1 0 1
—abcx’ |[-1 1 1
0 -1 1+x

= abcx* {(1 +x+1)+1}
= abc x? (3 + x) which is divisible by abc x &
(1 +x),2x(1+x%)

Let {A1, Ay, Az, ... , A} be the set of third-
order determinants that can be made with the
distinct nonzero real numbers aj, a,, as, .... aq.
then -

(A)k=9! (B)Zk:Ai=0

(C) at least one Aj=0 (D) None of these

[A B]

The number of third order determinant is equal
to the number of arrangements of nine different
numbers in nine places = 9!

Corresponding to each determinant made, there
is a determinant obtained by interchanging two
consecutive rows (or columns), so, the sum of
this pair will be zero.

Q.13

Sol.

.. the sum of all the determinants =0+ 0+ 0

9l .
..... to ?tlmes= 0

-~ k=9land zk:Ai =0
i=1
System of equation x +3y +2z=6
X+Ay+22=7
X+ 3y + 2z =phas
(A) unique solution if AL =2, u =6
(B) infinitely many solution if A =4, u=6
(C) no solution if A =5, u=7
(D) no solution if A =3, u=5
[B,C,D]
X+3y+22=6
X+Ay+2z=7
X+3y+2z=p
1 3 2
A=11 & 2|=0
1 3 2

.. There is no unique solution.
6 3 2 -1 3-2 0
Al=|7 A 2[=|7T-p A-3 0
p 3 2 n 3 2
A=2{B-M-B-1) (7T-w}
A=6—-20— (21 -3u—T7A +Ap)
A1 =6-21—42+6u+ 140 - 2Ap
A= 120+ 21 (3— 1) — 36
Ay =12(L-3)+2u(3-1)=0
A=3,p=-6

Assertion-Reason type questions

The following questions consist of two
statements each, printed as Assertion-1 and
Reason-2. While answering these questions
you are to choose any one of the following
four responses.

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

(A) If both Assertion -1 and Reason-2 are Column Match|ng type quesnons |
true and the Reason-2 is correct

explanation of the Assertion -1. Q.16 Column-I Column-11
(B) If both Assertion -1 and Reason-2 are (A) Let |A] = |ajjlsxs # 0. (P)O
true but Reason -2 is not correct Each element a;; is multiplied
explanation of the Assertion -1. by k™. Let |B| the resulting
(C) If Assertion-1 is true but the Reason-2 is Determinant, where
false. ki|A| + ky|B| = 0. Then
(D) If Assertion -1 is false but Reason-2 is true. ki +ky=

(B) The maximum value of athird  (Q) 4
order determinant each of its
entries are = 1 equals
1 cosa Cosp
(C)Ifjcosaa 1  cosy R)1
cosf cosy 1

Q.14  Assertion: The system of equations possess a
non trivial solution for the equations
X+xy+3z=0,3x+xy—-2z=0
&2x+3y—-4z=0

then value of k is 2—29

Reason: for non trivial solution A =0 0 cosa cosp
Sol. D] =|cosaa 0 cosP
For non-trivial solution D =0 cosp cosy O
1 k 3
then cos’a. + cos?p + cos’y =
3 k —2|=0 o+ CosTp + cos’y
5 3 _4 x% +x Xx+1 x-2
2
Apply R, — 3Ry, Rs —2R; (D) [2x“+3x-1 3x 3x-3 (S)2
1 k3 x*+2x+3 2x-1 2x-1
S~ A=|0 -2k -11|=0 = Ax + B where A and B are
0 3-2k -10 determinants of order 3. Then
or 20k + 11 (3—2k) =0 A+2B=
or33-2k=0 Sol. A—>P;B>Q;C—>R;D>P
- k=332 (A)

Q.15  Assertion: |A| = [ajj|axs # O

cos(0+a) cos(O®+p) cos(O+7y) 4 8 A3
sin(0+0) sin(0+B) sin(8+y) |is Let|Al= 18z az ax
sin(B—y) sin(y—a) sin(o—p) d1 8 Ax
0 -1 -2
independent of 0 k'.a;; k™.ap; k™ .ag
‘ _ o Bl=|kla, k%a, kltay
Reason: If f(6) = c, then f(6) is independent of 6. ) L 0
cos@+a) cos@®+p) cos®+7) Multiply C, & C; by k & k? respectively.
A=|sin(0+a) sin(6+p) sin(6+y) We get
sin(B-—v) sin(y—a) sin(a—p) C K2 a;; a, A
expanding with R, we get |B| =k_2'7 a, ay, ayx|=[B|=]A
A= sizn(B —y) [sin(y—P)........ ] az Adg ag
=-Zsin" (B -v) Since ky |A| + ky |A] = 0 (given)

i.e. independent of 0. — (kl + k2) |A| =0
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=k +k,=0 O |A|=0 (Given)
a by ¢
(B) Ola, b, c,
ag by cg

= 2oy Glly) 7049 7%l

Max.2 Z€ero
16203 7%8)
Max.2
1 11
1 1 -1
-11 1
=1(1+1)-1(1-1)+1(1+1)
=2-0+2
=4
©) On expanding, we get
1(1 — cos’y) — cos a. (oS o — cos B €os y) + cos B
{(cos a cos y) — cos B)} = — cos o (—Ccosp cosy)
+ COS 3 COS a. COS y
= (1 —cos%y) —cos® o + €OS o COS B COS ¥ + COS
oL COS 3 cosy— cosZB = COS a. COSf3 CoSy + COS . COoS 3
cosy
= cos’ o + cos’B + cos’y —1=0
= cos’ o + cos’B + cos’ y = 1
x% +x X+1 x-2
(D) 2x?+3x-1  3x 3x-3
x?+2x+3 2x-1 2x-1

Applying R; — R; + R3 — Ry, we get
4 0 0

2x2+3x-1 3x 3x-3

x2+2x+3 2x-1 2x-1

ApplyingC; > C; - C3&C, > C,-C3
4 0 0

2x2+2 3 3x-3

x2+4 0 2x-1

=4 (6x-3)

=24x-12

LA=24B=-12

S A+2B

=24-24=0
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EXERCISE # 3

Subjective Type Questions |
Q.1 Prove that

a b ¢
a’? b? c?|=(ab+bc+ca)@—b)(b—c)(c-a)
bc ca ab

Sol. Applying, C; »> C; - C,and C, — C, — C3, we
get
a-b b-c c
=1a2_-p? p?_c? ¢

bc-ca ca-ab ab

1 1 c
=(@-b)(b-c)|a+b b+c c?
-¢c -a ab

Now apply C; > C; - C;

a? a a’ a°
=|b b? 1| +|b b? b3[=0
c c? c ¢ ¢
a’ 1 1 a a’
=|b b? 1|+abc|l b b%[=0
c ¢ 1 1 ¢ c?
1 1 1 1 1
=|a cl+abcla b c|=0
a2 p? ¢? a? p? ¢?
1 1 1
=la b c|(l+abc)=0
a2 p? ¢?

= (a-b)(b-c)(c-a) (1 +abc)=0
®azxb,b=c,cxa

0 1 c
:(a—b)(b—C) a—c b+c CZ s l+abc=0=abc=-1
a-c -a ab Q.3  Prove that
0 1 c a+b+c+d ab+cd
=(@a-b)(b-c)(@a-c) |1 b+c c? a+b+c+d 2(a+Db)(c+d) ab(c+d)+cda+b) =0
1 —a ab ab+cd ab(c+d)+cd(a+b) 2abcd
0 1 . Sol. A= AA,
=(@-h)(b-c)(@-c)|0 brc+a c’>—ab 11 041 10
1 N b =|a+b c+d 0|.|c+d a+b 0| =0
=(a-b)(b—c)(@—c).1{(cE—ab—c(b+c+ b cd 0] jcd a 0
)} , , Q.4  Prove that
=(@-b)(b—-c)(@a-c)(c"—ab—bc—c"—ac) 1ta 1 1
=(@-b) (b-c) (@-c) (-ab—bc-ca) 1 14b 1 |—abd1+is+isl
=(a—b) (b—c) (c—a) (ab + bc + ca) a b c/
1 1 1+c
Q.2 If a, b,2c are aI3I different and if 1+a 1 1
ey + 2 sol. 1 1+b 1
b bj 1+bz =0 then prove that abc =— 1 1 1 1sc
& 4 Applying R; = R; — R, & R, — Ry — Ry, we
Sol.  Since a, b, c all are different ie. a # b = ¢ get
a a’ 1+a° a -b 0
b b 1+b3|=0 =0 b -c
c ¢ 1+c® 1 1 1l+c
za((L+c)+c)+b(c)

za(b+bc+c)+hbc
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=ab +abc +ac+bc
=ab +bc +ca+abc
=abc+ab+bc+ca
=abc (1 + 1/a + 1/b + 1/c) (Hence proved).

Q.5 Find the value of k for which the following
system of equations is consistent.
(k+ 1+ (k+2)°y = (k +3)°
(k+1)x+(k+2)y=k+3
Xx+y=1

Sol. Given system of equation is
(k+ 1+ (k+2)°y = (k+3)°

(k+Dx+(k+2)y=k+3

Xx+y=1
The system of equations will be consistent if
D=0
(k+1)° (k+2)% —(k+3)®
k+1 (k+2) —(k+3)|=0
1 1 -1

cancel minus from third column

Now putu=(k+1),v=(k+2),w=(k+3)
Thenu-v=-1,v-w=-1
w-u=2andu+v+w=3k+6 ...(i)
Also, D = 0 reduces to

ul vdiowd
u v wi=0
1 1 -1

or(u—v)(v—-w)(w—-u) (u+v+w)=0
or(-1)(-1) (2) Bk+6)=0
or(k+2)=0o0rk=-2

sok=-2

Passage based objective questions |

Passage | (Question 6 to 8)

q a; as
Consider the determinantA=|b;, b, b,

dl d2 d3
M; = Minor of the element of i row and "
column
C;j = Cofactor of the element of i" row and "
column

Q6 Value of bl. Cy + bz. Cyp+ b3. Cx3 is

(A) 0 (B)A  (C) 2A (D) A?

Sol. [A]
b1. Ca1 + 0. Cap + b3 Cas
Since b; belongs to first column and second
row where Cay, is cofactors of 3 row and first
column. Similarly b, belongs to second row
and second column and Cj, is cofactor of 3"
row and 2™ column and bs belongs second row
and third column.
.. sum of these product will be zero.
i.e.by. Cy+ by Cp +b3. C33=0

Q.7 If all the elements of the determinant are
multiplied by 2, then the value of new
determinant is

(A) 0 (B)8A (C)2a (D)2°.A
Sol. [B]
a; a; ag
LetA=|b, b, b,
G C G

All elements are multiplied by two, then
2a;, 2a, 2ag
New determinant A" = |2b, 2b, 2b,
2c, 2¢, 2cg
a a4 ag
AN=2x2x21b; b, by
€ C G

A" =8A

Q.8 as Myz — bs. Mys + d3 . Mas is equal to
A)0  (B)4A (O)2A  (D)A
Sol. [D] aj Mlg— b3. M23 + d3 . M33 is

Since a3 belongs to first row and third column
and My is the minor of 1% row and 3" column
element. Similarly we can say that

a3M13 — b3. Mz + d3. M3z = A

Passage 11 (Question 9 to 11)

x x* x*-1
y ¥ oyt-1
z 22 "1

Letx,y,zc R" &A=

Q.9 Ifxzy=z&X,y,zareinGPand A=0theny
is equal to -
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(D) None

(D) None

(A1 (B)2 €)4
Sol. [A]
Q.10 If x, y, z are roots of t2 — 21t% + bt — 343 = 0,
beRthenA=
(A1 (B)O
(C) depends on x, y, z (D) data inadequate
Sol. [B]
Q.11 Ifx,y,zarein AP.and A =0 then 2xy’z + X’z* =
(A1 (B)2 ©)3
Sol. [C]
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EXERCISE # 4

Old IIT-JEE questions |

Q.1 Leta,b,cbereal no. witha®+b?>+c*=1
then show that

ax—hy-c
bx +ay
cX+a

bx + ay
—ax+hy—c
cy+b

CX+a Q.2
cy+b =0

—ax—hy+c

represent a straight line. [1IT-2001]

Sol. Applying C; — aC;

a’x—aby —ac
abx +a’y
acx+a?

bx +ay
—ax+hy-c
cy+b

CX+a
cy+b

A = —
y

Applying C; — C; + bC, + cCs

(@ +b%+c?)x  ay+bx
A=t (@® +b?+c?)y by-c-ax
(@®>+b%+c%)  b+cy

CX+a
cy+b
—ax—by+c

X ay+bx
1
=—|y by-c-ax
a
1 b-+cy

cX+a
b+cy

c—ax—hy

Asa’+b*+c?=1

C,—>C,-bC;and C; > C3;—C,

L X ay a
ThenA==|y —c-ax b
a
1 cy —ax—hy
X axy ax
1
=— |y —-c-aX b
ax 1 cy —ax—hy

Applying R; > R; + YR, + R3

. x2+y?2+1 0 0
A=— y —Cc—ax b
ax
1 cy —ax—hy

On expanding along R;
2,2
A= wax(ax+by+c)
ax

=(x*+y*+1) (ax+by +c)

Given A =0,
= ax+hy+c=0

which represents a straight line.

The number of distinct real roots of
SinX COSX COSX
cosx sinx cosx|=0in the interval

COSX COSX sin X

—%SXS% is - [IIT scr- 2001]
(A)O B2 (©1 (D)3
[C]

To simplify the determinant let sin x = a,

cos x = b then equation becomes

a b b

b a b|=0

b b a

operating C, — C; & C3 — C,, we get

a b-a 0

b a-b b-a|=0

b 0 a-b

=a(a—h)’—(b—a)
[b(a-b)-b(b-a)]=0

—=a(a—h)’-2b(b—a)(a—b)=0

= (a-h)’(@a-2b)=0

= (a=b)ora=2b

:izlorE:Z
b b
=tanx=1lortanx=2
But——s <
4
:tan( j<tanx<tan(]

-1 <tan
tanx:1:>x:E
4

.. only one real root is there,
Hence (C) option is correct.
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Q.3 Let ® = — %4— i?' Then the value of the
1 1 1 Q5
determinant |1 -1-0® ®?|is- [IIT 2002S]
1 o° o’
(A) 3w (B) 3o(w -1)
(C) 302 (D) 30(1 — )
l. B
S [E] B Sol.
Given that o = — l+ i—3
2 2
,_ 1 .43
LT —
2 2
Alsol+w+o0?=0and 0’ =1
Now given determinant is
1 1 1
A=|1 -1-0?
1 o° o’
1 1 1
=1 o o
1 0 o
(0 w=-1-0’and ®*=1)
ApplyingC; > C; +C, + C3
3 1 1 6
A= |l+o+0? o o Q
lto+0° o o
3 1 1
A=|0 o 0’| @1l+o+n’=0)
0 0 o
Expanding along C,, we get
2 4 2 Sol.
(0 - ) 3o — o)
=3o (0-1)
Q4 The number of values of k for which the system
of equations (k + 1) x + 8y = 4k;
kx + (k +3)y = 3k —1 has infinitely many
solutions is- [T 2002S]
(A0 B) 1 © 2 (D) infinite
Sol. [B]
For infinitely many solutions the two equations
become identical Q.7

k+l 8 _ 4k
k k+3 3k-1

=k=1
.. one value of k.

Ifx+ay=0;y+az=0;z+ax =0, then
value of ‘a’ for which system of equations will
have infinite number of solutions is

[IIT scr- 2003]

(A)a=1 (B)a=0
(C)a=-1 (D) no value of a
[C]

The given system is,

x+ay=0

az+y=0

ax+z=0

it is system of homogeneous equations, therefore
it will have infinite many solution, if determinant
of coefficient matrix is zero,

1 a 0
ie.|0 1 al=0

a 01

=1(1-0)-a(0-a’)=0
=1+a°=0
=at=-1

=a=-1

If the system of equations
2X-y—22=2
X-2y+z=-4
X+ty+Az=4
has no solutions then A is equal to-[I1 T scr- 2004]
(A)-2 (B)3
©o (D) -3
[D]
Since the system has no solution

2 -1 -4

1 -2 -1|=0

1 1 A
=22 +1)+1(A+1)-4(3)=0
=>-4r+2+A+1-12=0
=-31=9
=>A=-3

Consider the system of equations
X-2y+3z=-1
Xx+y-2z=k
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Xx-3y+4z=1
Assertion: The system of equations has no
solution for k = 3 and
Reason : The determinant

1 3 -1
~1 -2 Kk |#0,fork=3 [IIT 2008]
1 4 1

(A) If both Assertion and Reason are true and
the Reason is correct explanation of the
Assertion.

(B) If both Assertion and Reason are true but
Reason is not correct explanation of  the
Assertion.

(C) If Assertion is true but the Reason is
false.

(D) If Assertion is false but Reason is true

Sol.  [A]
1 -2 3
since A= |-1 1 -2/ =0
1 -3 4

-~ for having either A, =0 or Ay=0or A, =0 no

solution

= 3-k#0= k=3

Now again

1 3 -

-1 -2 k| #0=>k=#3
1 4 1

Q.8 The number of all possible values of 6, where
0 < 0 < x, for which the system of equations
(y +2) cos 3 6 = (xyz) sin 30

2c0s30 . 2sin 30

y z
(xyz) sin36 = (y + 2z) cos 30 + y sin 30)
have a solution (Xo, Yo, Zo) With yozo # 0, is
[1IT-2010]

X sin 30 =

Sol. [3]
(xyz) sin30 +y (—cos 30) +z (—cos 30) =0
(xyz) sin 30 +y (-2sin30) +z (-2 cos 30) =0

(xyz) sin 30 +y (- cos 30 —sin 30) + z (- 2cos

30)=0

For ygzo # 0 = Nontrivial solution

sin 30 —c0s30 —C0s30

sin 30 —2sin 30 —2c0s30| =0

sin30 —co0s30-sin30 —2co0s30

1 cos30 1
sin 30 cos360 |1 2sin 30 21 =0

1 cos30+sin30 2
sin36 cos36 [(4sin 36 — 2 cos 30 — 2sin 30) —
(2cos 30 — cos 30 —sin 30) + 2 cos 30— 2 sin 30] =0
= (sin36 c0s30) [2 sin36 — 2cos 36 — cos 360 + sin
30 + 2co0s 36 —2sin 30] =0
= (sin36 c0s30) (sin36 — cos 30) =0

—sin30-0 —o0=X 27
3" 3
=c0s30=0 sﬁzﬁ,ﬁ,s—,ﬁ
6 26 6

These two donot satisfy system of equations

=>sin 30 = cos 30 :>39:E, 5—“ 9—n
4 4 4

39:1’5_1-[73_11:3
12 12 4

No. of solutions = 3
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EXERCISE # 5

Q.1 If . (X), gr (X), hy (X), r=1, 2, 3 are polynomials in Sol. The system will have a non trivial solution if
x such that f, (a) =g, (@) = h; (@), r=1, 2, 3 and sin30 -1 1
fi(x) f,(x) f3(x) cos20 4 3|=0
FO) =1 0:(x) 92(x) gs(x)| then 2 17
hi(X) h,(X) hs(x) Expanding along C;, we get
F(x)atx=ais........ [IIT - 85] = (28-21) sin 30 — (7-7) c0s20 + 2 (-3-4) = 0

=7sin30+14c0s2060-14=0
sin30+2cos20-2=0
Sol.  F(\)=|0y(x) 9,00 95(%) = > .
h,(x) h,(x) hy(x) =3sinB-4sin"60+2(1-2sin"0)-2=0
! 2 3 — 4sin®0+4sinP0—3sin0=0
f,(x) fo(x) fi(x) =sin®(2sin0-1) (2sin0+3)=0
SF) =190 9.(x) g93(x) |+
hy(x) hy(x) hs(x)

. 3 .
£, f,0) fa(x) (smez—z not possible)
9:(0) 9200 9g5(x)
hi(x) hy(x) hs(x)

f.(x) f(x) f3(x) Q3 Let
+10:(x) 9,(x) 93(x)
hy(x) hy(x) h3(x)

fi(x) () f3(x)

:sinO:OorsinG:%

:>6:nnornn+(—1)"%,nez

SecX COSX 5602 X 4+ cotxcosecx

f(x) = [cos’x cos? X cosec?x
f,(a) f,(a) fi(a) 1 cos’x cos? x
S F@)=101() 9,(@) g5+ 72 R
h,@ h,(@) hs(a) then prove that j f(x)dx = —(— +—)
0 4 15
fi(d) fy(@@) f3(@) [T -87]
9:(8) 9,(@) 95(a) SeCX  COSX  Sec’ X +COtX COSec X
hy(@) hy(a) hs(a) Sol.  f(x) = |cos®x cos? X cosec?x
f,(d) f,@) fs;@) 1 cos’x cos? x
*19:(@) 92(2) 93(a) Operating R; — sec X Rs, we get
h,(@) h,(@) hs(@) 0 0  sec®X +COtxcosecx — CosX
Of (@) =g(a)=h() r=1,23 cos’x cos?x cosec’x
L F(a)=0 1 cos’x cos? x
Expanding along Ry, we get
Q.2 Consider the system of linear equation in X, y, z = (sec?x + cot X COSec X — cos X) (cos*x — cosx)
(sin30)x—-y+z=0 _ 1 COSX s
(cos 20) x +4y +3z2=0 = [cosz < sinZx —cosxj cos” (cos” x —1)
2X+7y+72=0 ., 3 —
Find the values of 0 for which this system has =— [Sm x+0052 X__Cgs Xsh X} cos’x sin’x
non-trivial solution [IIT - 86] cos™xsin-x
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= — sin®x — cos°x (1 sin®x) = — sin’x — €0s°x
nl2 nl2

If(x) dx =— J‘(sin2 X +c0s° X) dx
0 0

1 4 2 n 8
= St = —
2 53 4 15

Use

/2 /2

j sin” xdx = Jcos“ X dx
0 0

N a

_(n=-) (n-3).....20r1
 (M(-2)....2

And multiply above by /2 when n is even.

1 a a’-hc
Q.4  Thevalue of the determinant |1 b b?—ca
1 ¢ c*-ab
iS.ennn [T - 88] Q6
1 a a?| |1 a be
Sol. 1 b b%-[1 b ca

1 ¢ c? |1 c ab

=(@a-b)(b-c)(c-a)—(a-b)(b-c)(c—a)
=0 sol.
Q.5 The value of 6 lying between 6 = 0 and 6 = n/2
and satisfying the equation [IIT - 88]
1+sin?0  cos’0 4sin 40
sin?0  1+cos’®  4sin40 |[=Oare-

sin?@ cos’0  1+4sin40
n 5n 11x e
(A) e (B)z ©) v (D) 2
sol.  [AC]
1+sin?0 cos?6 4sin 40
sin?0  1+cos’0  4sin40
sin? 0 cos’® 1+ 4sin40

Apply R3— R, & R, — R;
1+sin?0 cos?0 4sin40
-1 1 0 =0
0 -1 1

Apply C; + C,, we get

2 cos’0 4sin46
0 1 0 =0
-1 -1 1

=2+4sin40=0

=sin40=—- 1:sin (—Ej
2 6

=40 =nn+ (-1)" (—g]

= 0 =[6n—(-1)"] 2—’;

=forn=1,2
G:Eandﬁe 0,E
24 24 2
(a-1) n 6

Let A, = [(@a-1)% 2n* 4n-2 | show that
(a-1)% 3n® 3n®-3n

n
D" Aa=c, aconstant, [T - 89]
a=1

a-1 n 6
A=|@-1)% 2n* 4n-2
(a-1)% 3n® 3n2-3n
] -1 n 6
Then Y A= |(1-1)? 2n* 4n-2 |+
a-l @-1° 3n® 3n%-3n
(2-1) n 6
(2-1)% 2n?2 4n-2 | +..
(2-1°® 3n® 3n2-3n
(n-1) n 6
.+ |(n-)% 2n? 4n-2
(n-1° 3n® 3n?-3n
1+2+3+....4(n-1) n 6
12422432 +....4(n-1% 2n%2 4n-2
B+2243%+..+0-D% 3n® 3n2-3n
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n(n-1)

5 n 6 Q.8
_[n(h-1(2n-1) on?  An—2
6

2
(@j 3n® 3n?-3n

1 6
2(2n-1) 2n 2(2n-1)
3n(h-1) 3n? 3n(n-1)
= 0[O C, and C; are identical]

n2(n-1)

Sol.

Q.7 Let the three digit numbers A28, 3B9, 62C
where A, B and C are integers between 0 and 9,
be divisible by a fixed integer k. Show that the

A 3 6
determinant |8 9 C|is divisible by k.
2 B 2
[T -90]

Sol. Given that A, B, C are integers between 0 and 9
and the three digit numbers A 28, 3B9 and 62C
are divisible by a fixed integer k.

A 3 6
Now,D=|8 9 C
2 B 2
Applying R, - R, + 10R; + 100R,, we get
A 3 6

=|A28 3B9 62C
2 B 2

A 3 6
= |kn; kn, kng
2 B 2
As A28, 3B9 and 62C are divisible by k.
= A28 =kn;
3B9 = kn,
62C = kns
A 3 6 Q.9
=k |n; n, n,
2 B 2

= kx. Some integral value
= D is divisible by k.

p b c
Ifazp,b=g,c=rand |a g c|=0, then
a b r
find the value of P + g + '
p-a q-b r-c
[T -91]
p b c
Given |a q c|=0
a br

Apply R; — Ry and R, — R3, we get
p-a —-(q-b) 0
0 qg-b c¢c-r| =0
a b r
Taking (p — a), (@ — b) and (r— ¢) common from
C,, C, and C; respectively, we get

1 -1 0
(p—-a)(@-b)(r-c)| O 1 -1 (=0
a b

p—a q-b r-c
Expanding along Ry,
=((p-2a)(q-b)(r-c)

[1(r+b]+a}=0
r-c g-b) p-a

O p=a, q=b,r=ctherefore

9 ' =2
p-a g-b r-c

For a fixed positive integer n, if
n! (n+D)! (n+2)!
D=|{(n+D)! (n+2)! (n+3)!
(n+2)I (n+3)! (n+4)!
then show that [(D / (n 1)*]— 4] is divisible by n.
[T -92]
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Sol.  Given that, = A (— cos’® a.— sin‘a) — sin o (— €os a + sin @) +
n! (n+D! (n+2)! cosa (sina+cosa)=0
D=|{(n+D)! (n+2)! (n+3)! => ).+ sin oL cos o — sino + sin o CoS o + o0 = 0
(N+2)! (n+3)! (n+4)! = A =c0s? o.—sin® o + 2 sin o Cos o
= A =¢0s 20 + Sin 20

1 n+l (n+2)(n+))
=nt(n+)!In+2)! {1 n+2 (n+3)(n+2)
1 n+3 (n+4)(n+3)

Fora=1
cos2a+sin2a.=1

1 1 . 1
Apply R, — R; and R3 — Ry, we get = —=C0S 20 + —=Sin 20 = —
= (n!)* (n +1)? (n +2) V2 V2 2
1 n+l n®+3n+2 — c0S 20,05 T+ sin2a sin X =
4 4 2
0 1 2n+4
0 1 2n+6 :cos[Qa—%j:cos%
Apply Rs — Ry,
2 T _ T
1 n+l n“+3n+2 :>20L—Z—2nrriz
(3 (n+1)>’(n+2) |0 1 2n+4
0 O 2 :>20L:2nni%+%

=(n1)° (n+1)* (1 +2) 1(2) T
=a=nn+ o ornn

= (n'?)s =2(n+1)>(n+2)
’ Q.11  For positive numbers x, y and z, the numerical
= D _ 4=2(n°+4n*+5n+2) -4 value of the determinant
()’ 1 log,y log, z
=2(n’ +4n”+ 5n) = 2n(n” + 4n + 5) og,x 1 log,z|is......... [T - 93]
o — 4 is divisible by n. log,x log,y 1
1 log,y log, z
Q.10  Let & and o be real. Find the set of all values of ~ Sol. logyx 1  logyz
A for which the system of linear equations log,x log,y 1
AX+ (sina)y+(cosa)z=0;x+ (cosa)y+ 1 logy logz
(sina)z=0;—x+(siha)y—(cosa)z=0 logx log x
has a non - trivial solution. For A = 1, find all - log x 1 logz
values of a. [T - 93] log'y log y
. . logx logy
Sol. leeq that, A, a € R and system of linear @ E 1
equations
Ax+(sino) y + (cos o) z=0 Taking L common from R;,
X+ (cos a) y + (sina)z =0 logx * logy  logz
—x + (sin o))y — (cos o))z = 0 R,, R3 respectively
Has a non-trivial solution = D =0 logx logy logz

1

A sina  cosa =
logx logy logz
= |1 cosa sina |=0 logx logy logz

-1 sino -cosa

logx logy logz| =0
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Q.12

Sol.

Q.13

Sol.

Q.14

X, 1 1) jag b 1
If |x, y, 1|=|a, b, 1|then the two
X3 ¥z 1] |ag by 1 Sol.
triangles with vertices (X, y1) (Xz. Y2), (X3, y3) and
(a,by), (a2, by), (az, bs) must be congruent. [T/F]
[T -95]
X; y; 1 a, by 1
X, Yy, 1l|=la, b, 1
Xg Yz 1] |ag bz 1
X, y; 1 a, by 1
= 1 xi yz 1 =1 az bi_ 1
? Xz y3 1 ag by 1
= Area of A; = Area of A,
But two A's of same area may not be congruent.
.. Given statement is false.

Q.15

If o (#1) is a cube root of unity, then

1 1+i+w? ®°

1-i -1 o® —1|equals
-i —-i+to-1 -1
(A)O
©)i
[A]
Ry — Ri—R; + Rg sl

[1IT - 95]

B)1
(D)

0 l+to+o’ 0
1-i -1
-1 -i+t0-1 -1

Let a, b, c be the real numbers. Then following

system of equations in X, y and z
X2 y2 Z2 1 X2 y2 22_1
2t tETeteh
2 2 2
X® oyt oz
—-—+=+—=1has HT-95
a2 b? ¢ [ ]

(A) no solution
(B) unique solution

(C) infinitely many solutions
(D) finitely many solutions

[B]
2 2 2
Let ==X, L=vand £ =2
a b c

Then given system of equation is
X+Y-z=1
X-Y+zZ=1
X+Y+Z=1
Coefficient matrix A is given by

1 1 -1

1 -1 1

-1 1 1

Al=1(-1-1)-1(1+1)-1(1-1)=-4=0
Given system of equation has a unique
solution.

Leta> 0, d > 0. Find the value of the

determinant [1IT -96]
1 1 1
a a(a+d) (a+d) (a+2d)
1 1 1
a+d (a+d)(a+2d) (a+2d)(a+3d)
1 1 1
a+2d (a+2d)(a+3d) (a+3d)(a+4d)

Let us denote the given determinant by A and

taking as common from R; and

a(a+d)(a+2d)

1
(a+d)(a+2d)(a+3d)

1
(@+2d)(@r3d)@sdd) |

1 A
a@+d)? (@a+2d)® (a+3d)%(a+4d)

(a+d)(a+2d) a+2d a
where A; = [(a+2d)(@a+3d) a+3d a+d
(@+3d)(a+4d) a+4d a+2d
Applying R > R; —R; and R, —» R, Ry,
we get
(@+d)(@a+2d) a+2d a
(a+2d)(2d) d d
(a+3d)(2d) d d

from R, and

rom R, we get

A]_:
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Q.16

Sol.

Applying R; & R3 — R,, we get
(@+d)(a+2d) a+2d a

A= (a+2d)(2d) d d
2d? 0 O
Expanding along R3, we get
2d

Alzef)az Z:Q&xm@+2d-@:4&

_ 4d*

a(a+d)%(a+2d)*(a+3d)?(a+4d)

Find the wvalue of the determinant
bc ca ab
p q r| wherea, band c are respectively
1 1 1
the p", g" and ™ terms of a harmonic

progression. [1T-97]
Given that a, b, c are p™", g™ and r" terms of a H.P.
1

= =, % L are p™, g™ " terms of an A.P.
c

1

Z-A+(p-1)D

a

%:A+@—DD (D)

1 A+@-pD

c

Now given determinant is

bc ca ab 1/a 1/b 1/c
A=|p q =abc| p q
1 1 1 1 1 1
Substituting the values of%, % % from (1), we
get
A+(pP-D)D A+(@-1)D A+(r-1)D
p q r
1 1 1
Apply R; — R; — (A—D) R; — DR,, we get
000
A=abc|p gq r|{=0
111
A=0

Q.17

Sol.

Q.18

Sol.

Xp+y X y

The determinant | yp+z y z
0 Xp+y yp+z
[T -97C]

=0if

(A) X, y,zarein AP.
(B) x,y, zare in G.P.
(C)x,y, zarein H.P.
(D) xy, yz, zx are in A.P.
[B]
Xp+Yy X y
yp+z y z |=0
0 Xp+y yp+z
operating C; — pC, — Cs, we get
0 X y
= 0 y z | =0
—(xp®+2py+2) Xp+y yp+z
= (x2—y?) (xp® +2py +2) = 0
=xz-y*=0
=y =xz
=X, Y,zarein G.P.

x3 sinx cosx

Let f(x) = | 6 -1 0 |where p is a
2 3

PP p

3
constant. Then % [f)]atx=0is- [IIT-97]
X

(A)p (B)p +p’
(C)p+p’ (D) independent of p
[D]
x® sinx cosx
We are given f(x) =| 6 -1 0 | wherep
p p? p°

is constant. Now keeping in mind that

d |00 200 B 6 00 fx0

ax (0100 9200 9500 (7|00 9200 9500 |
hi(X) ha(X) h3(X)| |hy(x) hy(x) hs(x)

B0 £00 )| [0 F00 f3()
0:(X) 9,(x) %U)*gﬁw 92(x) gs()
hi(x) hy(x) ha(x)| |hy(X) hy(X) hz(x)
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Q.19

Sol.

A=

—sinx
Wegetf'(x)=| 6 -1 0
p p> P
6X —sinx —cosx
f"x)=16 -1 0
p PP
6 —cosx sinx
f"x)=16 -1 0
p p> P
6 -1 0
f0)=(6 -1 0|=0 (@R =Ry
2 .3
L Sol.
= Independent of p.
The parameter on which the value of the
determinant
1 a a’
cos(p—d)x cospx cos(p+d)x |does not
sin(p—d)x sinpx sin(p+d)x
depend upon is - [NT-97]
(A)a (B)p ©€d (D) x
[B]
1 a a?
cos(p—d)x cospx cos(p+d)x
sin(p—d)x sinpx sin(p+d)x
ApplyingC; - C; +C,
1+a? a a®
A =|cos(p—d)x+cos(p+d)x cospx cos(p+d)x
sin(p—d)x+sin(p+d)x sinpx sin(p+d)x
1+a? a a’
= A= |2cospx cosdx cospx cos(p+d)x
2sinpx cosdx sinpx sin(p+d)x
Applying C; — C; -2 cos dx C,
1+a?—2acosdx a a’
=>A= 0 cospx cos(p+d)x
0 sinpx sin(p+d)x
expanding along C,, we get
A = (1 + a®—2a cos dx)
[sin (p + d) x cos px — sin px cos (p + d) X] Sol.

3x%2 cosx

= A = (1 +a’—2a cos dx) [sin{ (p + d) x — px}]

Q.20

Q.21

= A= (1 +a’—2acos dx) [sin dx]
Which is independent of p.

Suppose f(x) is function
following conditions
(@f(0)=2.f1)=1
(b) f has minimum value at x = 5/2 and

satisfying the

(c) for all x
2ax 2ax-1 2ax+b+
f'(x) = b b+1 -1
2(ax+b) 2ax+2b+1 2ax+b

where a, b are some constants. Determine the
constants a, b and the function f(x).  [IIT - 98]
Applying R; — R; — Ry — 2R,, we get

2ax 2ax—a 2ax+b+1

f'x)=| b b+1 -1
0 0 1
_ |2ax  2ax-1
“lb b+l
2ax -1
= b1 [C;—>C,—-Cy]

=f'(x)=2ax+b
Integrating, we get, f(x) = ax’ + bx + ¢

Where c is an arbitrary constant since f has
maximum at X = 5/2

f'(5/2)=0=5a+b=0 ..()

Also f(0)=2=c=2andf(1)=1
—a+b+c=1
sLatb=-1

..(ii)

From (i) and (i) we geta= —,b=—

Ao

1
4

2
Thus, f(x) = XT_ 57" +2

Let a, b, ¢, d be real numbers in G.P. Ifu,v,w
satisfy the system of equations, u + 2v + 3w =6 ;
4u + 5v + 6w =12 ; 6u + 9v = 4,then show that

. 1 1 1
the roots of the equation (—+—+—] X2 +
u v ow

[(b-c)+(c—a)+ (d—bx+u+v+w=0
and 20x* + 10 (a — d)? x — 9 = 0 are reciprocals
of each other. [T -99]
System of equations is

U+2v+3w==6
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4u+5v+6w=12

6u+9v=14

On solving the above system of equations, we get
1 2 5

:——'V: —'W:_
3 3 3

1 1 1 9
SLUFVHW=2, —+ —+ —=

u v w 10
Let r be the common ratio of the G.P. a, b, c, d.
Thenb=ar,c=ar’>, d=ar®

Then the first equation

(£+l+iJ X+ [(b—c)+ (c—a)’ + (@a—b)] x +
u v w
uU+v+w)=0

Becomes

I—gxz +[(ar—ar’)? + (ar’ —a)’ + (ar’ —ar)’]x +2=0

i.e 9x°—10a% (L — 2 [r* + (r+1)* r* (r+ 1)°]x —20=0
i..9x% — 10a%(1 — r)? (r* +2r* + 3r’*+2r +1)x — 20 = 0
=9x*-10a*(1-r*)’x-20=0 ...(i)
The second equation is, 20x* + 10 (a—ar®)*x—9=0
i.e. 20x° + 10a%(1—r)2x—-9=0 ...(ii)
Since (ii) can be obtained by the substitution
1
X—> =
X
Equation (i) and (ii) have reciprocal roots.

Q.22 Iff(x)=
1 X X+1
2X x(x 1) (x+1)x ,
AX(x-1) x(x-1)(x-2) (x+x(x-1)
then f(100) is equal to - [T -99]
(A)0 (B)1
(C) 100 (D) - 100
Sol. [A]
f(x) =
1 X X+1
2X X(x =1) (X +D)x

IX(x-1D) x(x-D(x-2) (X+DHx(x-1
Apply R, > R, xRy and Rz —» R; — (X -1) R,
1 X X+1

=| 2 X(x—1) —x? 0

X(x-1) x(x-1)(x-2)-x(x-1)> 0

1 x x+1
=>f)=x(x-1)|1 -1 0 [=0
1 -1 0
- f(100) =0
Q.23 Prove that for all values of 0 ; [11T -2000]
sin® coso sin 20

sin(6+2n/3) cos(0+2rn/3) sin(20+4n/3)|=0
sin(6—2n/3) cos(0—2n/3) sin(20-4n/3)

Sol. Applying R, = R; + R3, we get

sin 20
2sin ecosz—:;E 2sin G)cosz—?jc 2sin 2€)cos4—;C

sin G—Ej cos e—ﬁ sin(26—4—7T
3 3 3

Now, 2 sin 6 cosz—;: 2sin 0 cos(n—gj

sin 0 cos0

=2 sinecos% =-sin0O
2COSOCOSEZZCOSG _—1 =-C0s 0
3 2
. 4n . b4
Zsmzecos?:%lnzecos n+§

=25sin 20 cos%

=-sin 20
sin© cos0 sin 20
= —sin® —co0s0 —sin 20
sin B—E sin O—E sin 29—ﬂ
3 3 3

=0
(® Ry =—R,) proved.

Q.24  If the system of equations
X—ky—-z=0,kx-y-z=0,x+y—-z=0has
a non-zero solution, then the possible values of

k are- [11T 2000]
(A)-1,2 B)1,2
(©)0,1 (D)-1,1

Sol. [D]
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For the given homogeneous system to have non-
zero solution, determinant of coefficient matrix

1 -k -1
should be zero,ie. |k -1 -1|=0
1 1 -1

=1(1+1)+k(k+1)-1(k+1)=0
=2-K+k-k-1=0

k=1

=k=z%1
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ANSWER KEY

EXERCISE # 1

QNol 1 | 2| 3|4l 5]| 6|7 10
Ans B| B|lc|A|lD|[A|A]|D A
11. True
EXERCISE # 2
(PART-A)
QNo] 1 | 2| 3| 4|5
Ansf Al A|lA|B|lC|B|D
(PART-B)
Q.No| 9 1011 12 | 13
Ans.|ABcCD|BC| A | AB |BCD
(PART-C)
14. D 15. B
(PART-D)
16. A>P;,B>Q; C>R;D>P
EXERCISE # 3
5 k=-2 6. A 7.B 8.D 9.A 11. C
EXERCISE # 4
1.1 2.C 3.B 4.B 5C  6.D 7.A 8.3
EXERCISE #5
1.0 2.9:mn,or9:nn+(—1)"ng,neI 4.0 5.A,C 8.2
10. & = +/2 sin (20 = n/4); 0. = /8, Tn/8, /8 11.0 12. False 13.A
4
14.D 15 4d 16. zero 17.B 18.D

. S
a(a+d)?(a+2d)*(a+3d)?(a+4d)
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19.B 20.a::1
4

5 1, .,
b=——f(X)==(x*-5x+8 22. A
4() 4( )

24.D
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