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JEE Main/Boards

Example 1: Prove that

pa gb rc a b c
gqc ra pbl=pgrlc a b|.Usep+q+r=0.
rb pc ga b ¢ a

Sol: By using the expansion formula of determinants we
can prove this.

pa gb rc
LHS.=|gc ra pb|=
rb pc qga
oa ra pbj ACE pb+rcqc ra
pc ga rb ga rb pc

= pa(a’qr — p®bc) — gb(g?ac — prb?) + rc(pqc® —r?ab)
= a’pqr —p3abc - g*abc + bpgr —r*abc
=pqr(@ +b* +c)—abc(p® + ¢ +r?)

- p+q+r=0 ... (given)
(p+q+1°=0
=>p’++rP-par=0=p*+qg®+r=3pqr
= LHS. = pqr(a3 +b3+¢c%) —abc(3pqr)

= LHS. = pqr(a3 +b* + ¢ -3abe) ()
RH.S. = pgr aa b— ¢ b+cc @
c a b a b ¢

= pgr{a(a® —bc) —b(ca—b?)+ c(c? —ab)]

=pqr{a® —abc —abc +b? + ¢ —abc]

= RHS. = pgr(@® +b’ + —3abc) (i)

From eq. (i) and (ii), we get

- LHS. =RHS.

Example 2: Prove that the determinant

X sin® coso
—sin®  —x 1 | is independent of 0.

cos0 1 X

Sol: Simply by expanding the given determinant we can
prove it.

X sin® cos®
We have, |-sin® —x 1

cos6 1 X
=x_X 1 _sin® —-sin® 1 Ose—sme —X
1 x cosO X cos6 1

x(—x2 —1)—sin0(—xsin® — cos0) + cosO(—sind + xcos0)

3

= —x3 —x +xsin® 0 +sin® cosd —sin® cos O + xcos’ 0

3

= —-X 3

—x+x(sin29+c0529) =X —X+X

Thus, the determinant is independent of 6.

X+a X X

Example 3: Solve the equation | x x+a x [=0,

a=0. X X X+a

Sol: We can expand the above determinant by applying
the invariance and scalar multiple properties, and hence
we can easily solve this problem.
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X+a X X
Wehave, | x x+a x |[=0

X X X+a

Operation: C; - C, +C, + G

3x+a X X 1 x X
3x+a x+a x |[=0= (3x+a)l x+a x |=0
3x+a X Xx+a 1 x x+a

Operating R, -»R, —-R;, R; >R, —R;

1 x x
We get 3x+2a)l0 a 0]=0
0 0 a
a o0 2
= (3x+a) =0 = a“(Bx+a)=0

= 3x+a=0,[raz0]=> x:_g

Hence Proved.

Example 4: Solve, using Cramer’s rule 3x - 2y + 4z = 5;
X+y+3z=2,-Xx+2y-z=1

Sol: By defining D, D, D,, D, and by using Cramer’s
Rule we will get required result.

3 2 4
D=|1 1 3=-5
-1 2 -1
5 -2 35
D,=[2 1 3=-33,D,=[1 2 3=-13
1 2 -1 11
3 -2 5
D,=| 1 1 2=12
-1 21
D, -
By Cramer’s Rule, x :—1_£:§,
b -5 5
D, 13 13 Dy 12 -12
b 5 5 D -5 5

Example 5: Solve the following system of equations by
Cramer’s Rule

2Xx-y+3z2=9;, X+y+z=6;, Xx-y+z=2
Sol: By definingA,AX,Ay,AZand by using Cramer's

Rule we will get the required result.

2 -1 3
Here, A=11 1 1
1 -11

20+ +1(1-1)+3(1-1)=-2,

9 -1 3
A=6 11 =91 +1)+16-2)+3(-6-2)=-2
2 -1 1
2 9 3
Ayzl 6 11=26-2)-9(1-1)+32-6)=-4
1 21
2 -1 9
A,=1 1 6/ =2(2+6)+12-6)+9(-1-1)=-6
1 -1 2
By Cramer’s Rule
A A A
x=—X=1,y=—>=2,z="%2=3
A A A

Example 6: Show that

a+b+2c a b
C b+c+2a b =2@+b+c)?
C a c+a+2b

Sol: By using invariance and scalar multiple property
we can expand given determinant and can prove it.

2(@+b+c¢) a b
A=|2(a+b+c) b+c+2a b
2(@+b+c¢) a c+a+2b

[C, >C +C +Gl

1 a b
=2(@+b+c)l b+c+2a b

1 a c+a+2b

1 a b
=2@+b+c)0 b+c+a 0

0 a c+a+b

[by R, >R, =R, and R; >R, —R; 1]
=2(@+b+)[l{(b+c+a)’ -0}

=2@+b+c)(a+b+c=2@+b+c)

Example 7: Using determinants, show that the points
(11, 7), (5, 5) and (-1, 3) are collinear.



Sol: If these points are collinear then the area of a
triangle made by joining these points will be zero.

The area of the triangle formed by the given points

11 7 1
==|5 51
-1 31

Operate: R, > R; =R,; R, - R, —R;
6 2 0
== 6 2 0=%-O=O
-1 31

N |-

("~ R, and R, are identical)

Hence, the given points are collinear.

Example 8: If A and B are two matrices such that AB =
B and BA = A, then A? + B2

Sol: By using the multiplication property of matrices we
can solve given problem.

A’ +B? = AA+BB

= A(BA) + B(AB) [Given AB = B and BA = A]

= (AB)A + (BA)B

[Matrix multiplication is associatively]=BA + AB

[Given AB = B and BA = A] =A+B
[Given AB = B and BA = A]
2 22 42 g2
Example 9: Find the value of 22 32 42 52
3 4° 5 6
42 52 g2 72

Sol: By applying the invariance property we can find
the value of the given determinant.

1 22 3% 4 |1 4 9 16| 1 4 9 16
22 3% 4 5’ |4 9 16 25 35 7 9
32 42 52 g2| |9 16 25 36/ |5 7 9 11
42 52 g2 72 16 25 36 49 7 9 11 13

[Applying R, - R, -=R;,R; - R; -R,, R, =R, -R,]

1 49 16
Bs 709
222 2
222 2

[Applying R, >R, —-R;, R; >R, —R,]
=0
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Example 1: Without expanding, evaluate the determinant
sino. cosa  sin(o + d)
sinB  cosp sin(B+3)
siny cosy sin(y+39)

Sol: By using the formula sin(A+ B) = sin A cos B + cos
A sin B and invariance property of determinants we can
expand the given determinant.

sino. cosa sin(o + d)
Let A=|sinf cosB sin(B+9)
siny cosy sin(y+9d)

sina. cosa  Sinocosd + cosasind
= A=|sin} cosp

siny cosy

sinffcosd +cosPBsind
sinycosd + cosysind

sina. cosa O
= A=|sinf cosB O
siny cosy O
[Applying C; - C; —cos8.C; —sing. C, ]

= A=0 [~ C; consists of all zeroes]

Example 2: By using properties of determinants prove

that

1 x x?

¥ 1 x =(1—x3)2

x x° 1

Here in this problem by using invariance and

scalar multiple properties we will expand the given
determinant and we will prove it.

1 x x° 1+x+x> x X
Sol: LHS. = x> 1 x|=[1+x+x* 1 x
x X 1 1+x+x° x% 1

[Applying C; - C, +C, +C]

X X
=1+x+x)1 1 x
1 x 1
X X
=(1+x+x2)0 1-x x-%°
0 x*-x 1-x?
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[Applying R, - R, -R; and R; - R; —R;]
=1+ x+x)AHA =X)L =x2) = (x> =x)(x = x*)}
=(1+x+x2)(1—x)2{1+x+x2}

={1-x)L+x+x)F =(1-x>)% =RHS.

Example 3: Show that x=—(a+b+c) is one root of

Xx+a b C
the equation: | b x+c a |=0 and solve the
C a x+b

equation completely.

Sol: We can expand given determinant using the
invariance and scalar multiple properties and by solving
we will find out required result.

By C; - C +C, +C5, we get

Xx+a+b+c b d
X+a+b+c x+c a |=0

Xx+a+b+c a x+b
1 b c
= ((X+a+b+cl x+c a |[=0
1 a x+b
1 b d
= (xX+a+b+c)0 x-b+c a-c |=0
0 a-b x+b-c

R, >R, -R;; Ry >R, -R,;

On expanding by first column, we get
Xx+a+b+o[(x—-b+c)(x+b-c)—(a—b)l@a-c)]=0
= (x+a+b+)x> —(b-cP —(a® —ac—ab+bc)]=0
= (x+a+b+)(x?> —b? - +2bc—a% +ac+ab-bc]=0
= (x+a+b+c)(x?* —a’-b®—c?+ab+bc+ca)=0
Eitherx+a+b+c=0= x=—(@a+b +c¢)

or X -a’-b’-c?+ab+bc+ca=0

= x:J_r\/a2 +b?+c? —ab—bc—ca

Example 4: If the area of a triangle is 35 sq. units with
vertices (2, —6), (5, 4) and (k, 4), then find k.

Sol: As we know that the area of the triangle =

abl
%c d 1| where (a, b) (¢, d) (e, ) are the vertices of
e f 1

triangle. Therefore by substituting the value of vertices
we will get required result.
Let the vertices of triangle be A(2, —6), B(5, 4) and C(k, 4).

Since the area of the triangle ABC is 35 sq. units, we

1 2 61 2 -6 1
have, =|5 4 1|=4#35 = =| 3 10 0| =435
k 4 1 k-2 10 O

[Applying R, =R, -R; and R; - R; —R;]
1/ 3 10 )
= =135 [E d I C
= 2‘k—2 10‘ [Expanding along C.]
1
= E{3O—1O(k—2)}:i35

= 30-10k+20=+70 =
= k=+120ork=-2

10k =50F70

Example 5: Solve the following system of equations by
using determinants: x+y+z=1,

ax+by+cz=k; a’x+b’y+c’z=k?

Sol: Here in this problem first define D, D,, D, and D,.
then by using Cramer’s rule we can solve it.

1 1 1
Wehave, D=|a b ¢
a> b &
1 0 0
=|la b-a c-a
2 2

a® b?-a° -a
[Applying C, - C,-C,and C; - C, -C]

1 0 0
=(b-a)(c—-a)|a 1 1

a’> b+a c+a

=(b—a)(c—a).l.‘ 1 1
b+a c+a

[Expanding along R, ]

=(b—-a)(c—-a)(c+a—b-a)
=(b—-a)(c-a)a-b) ()
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1 1 1
D,=k b c|=(b-o(c-k)k-b)
k? b® c?

[Replacing a by k in (i)]

1 1 1
D,=la k c|=k-0(c-a)a-k)
2 K2 2

[Replacing b by k in (i)]
1 1 1
and Dy=|a b k|=(a-b)b-k)k-a)
a? b? k?
[Replacing c by k in (i)]
D; (b-c)c-k)k-b) (c-k)k-b)

D (b-c)c-a)a-b) (c—a)a—b)

!

D, _k-o(c-a)fa-k) _(k-c)a-k)
D (b-co(c-a)a-b) (b-c)a-b)
3

D; _ (a-b)b-k)(k-a) _ (k-a)(b-k)
D (b-c)(c-a)a-b) (c—a)b-0)

Example 6: Show that

l+a, +b;, a, +b, a, +b,

a,+b, l+a,+b, a,+b,

a; +b, a;+b, l+a;+b,
3

=1+ (a+b)+ > (a-a)(b;-b)
i=1 1<i<j<3

Sol: By puttinga. =a, -a, p=a,-a,, thena +pf=a -a,
u=b, -b,v=>b,-b,thenu+v=>b -b, Using the
invariance property expand the given determinant, and
then comparing it to the RH.S. of the given problem
we can prove it.

Let Now R.H.S.
3
=1+ (a+b)+ > (a-a)(b;-b)
i-1 1<i<j<3
=1+(a, +b, +a, +b, +a; +b;) +(a; —a,)(b, —b;)

+(a, —a;)(b; +b,) +(a; —a;)(b; —b,)
=1+(a; +b; +a, +b, +a; +b;)—au—Pv—(a+B)(u+vV)

=1+(a, +b, +a, +b, +a; +by)—20u-2Bv-Pu-av .

o (D)

l+a a—-1 o
Now LHS. =| B 1+ p-1
a;+b; a;+b, 1+a;+b,

[R, >R, -R,,R, >R, —R]

2 -1 a
=-1 2 B-1
u v-1 l+a;+b,

[, ->C-C.C -»C -G

0 -1 o
= 3 2 B-1
u+2v-2 v-1 1l+a;+b,

[C, > C, +2C,]

Bl +a; +by)—(u+2v-2)(B-1)]

+a,[3(v-1)-2(u+2v-2)]

3+3(a, +B,) —uB—-2vB+2B+u+2v

-2+ o(-v+1-2u)

= 1+3(a; +by)+2B+u+2v+a—uf —2vf—av-2ua
= 1+3(a; +B5)+2(a, —a3) +b; —b, +2(B, —b;)
+a—a—20u—2Bv—-uf-va

= 1+(a; +b; +a, +b, +a; +b3)-20u 2BV -up-va

= RHS [From (i)]

Example 7: Find values of c for which the equations
2x+3y=3;(c+2)x+(c+4)y=c+6

(c+2)%x+(c+4) y=(c+ 6)° are consistent and hence
solve the equation.

Sol: Here in this problem first define given equations as
A and solve it as A =0 by using the invariance method.

The equation will be consistent, if

2 3 3
c+2 c+4 c+6 [=0
(c+2)° (c+4)? (c+6)

Applying C; — C; -C,, we get

2 3 0
c+2 c+4 2 =0
(c+2)° (c+4)?° 4(c+5)

Solving, we get ®+10c=0

or c¢=0,-10 ()
If ¢ = 0, the system of equations becomes
2x+3y =3 > x=-3,y=3 ... (i)
2x+4y =6
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If ¢ = -10, then system of equations becomes

2x+3y=3 1 4
X= ——, y=— (Ill)
—-8x—-6y =-4 2 3
16x + 9y =4

Hence the solutions are given by (ii) and (iii).

Example 8: If (a, b), r = 1, 2, 3 be the vertices of a
triangle, prove that

a,—-a; b,-b; a(a,—a;)+b,(b, -b;) .
A=la;-a; by-b; a,(a;-a))+b,(b;-b;)=0 - (i)

a,—a, b;-b, a;(@ -a,))+bsb; -b,)

and hence show that the altitudes of a triangle are
concurrent.

Sol: Using the invariance method we can expand the
given determinant and using the equations of altitude
we can prove it

a,—a; b,-b;
b, —b,
a —a, b;-b,

a,(a, —a;)+b; (b, —b;)
a,(a; —a;)+b,(b; —b;)[=0
a;(a; —a,) +bs(b; —b,)

A=la; -a

[Applying R; - R; +R, +R,]

0 0 0
A=lay-a, by-b; a,(a;-a;)+b,(b;-b;)
a, -a, b;-b, aj(a —a,)+bs(b; ~b,)
Aay, by)
F E
B(az, b2) D C(a3, bg)

.. Equation of altitude AD is:

a, —a,
b, - b,

or x(a, —a;)+y(b, —b;) =a;(a, —a;) +b; (b, —b;) ... (i)

y—-b, =~ (x-a;)

Similarly equation of altitudes BE and CF are

X(a; —a;)+y(b; —b;) =a,(a; —a;) +b,(b; —b;) ... (iii)

x(a, —a,)+y(b, —b,) =as(a; —a,) +by(b; —b,) ... (iv)

Altitudes (ii), (iii), (iv) are concurrent, since the

determinant given by LH.S. of (i) is zero.

Example 9: Let Aand a be real. Find the set of all
values of A and o for which the system of linear
equations Ax + (sina)y +(cosa)z =0

X+ (cosa)y + (sina)z =0 —x+(sina)y — (cosa)z =0 has
a non-trivial solution. If A =1, find all values of o .

Sol: Here in this problem first define the given equations
as A and as we know that for non-trivial solution A =0.

For non-trivial solution, conditionis A=0.

A sino  cosa
A=|1 cosa sina (=0
-1 sino —-cosa

or A[-cos®a—sin®a] —sina [-cosa +sinal

+cosa [sina+cosa]=0
aeR; 1|2
If =1, then 1 =sin2a + cos2a

s 1 b
cos| 200 —— | =—= =cos—
[ 4) 2 4

or A=sin2a +cos2a

:>20c—£=2nrciE ‘nel = a = nni£+£: nel
4 8 8

Example 10: For a fixed positive integer n, if

n! (n+1)! (n+2)!
A=|n+1)! (n+2!) (n+3)!
n+2)! (n+3)! (n+4)!

then show that i—4 is divisible by n.
(n)’

Sol: By using the scalar multiple property of
determinants we can take (n!)’,(n+1) and (n + 2)
common and using the invariance property we can
solve the given problem.

1 n+1 (n+2)(n+1)
A :(n!)3 n+1 (n+2)(n+1) n+3)(n+2)(n+1)
N+2)n+1) (N+3)n+2)(n+1) (N+4)(n+3)(n+2)(n+1)

Taking (n+1) and (n + 2) (n + 1) common from C, and
C, respectively, we get

A=0n)>Mn+2)(n+1)

1 1 1
n+1 n+2 n+3
n+2)(n+1) (n+3)(n+2) (n+4)(n+3)

[Apply C; - C,-C; and C, —» C, —-C then
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A=0n)>N+1)7>*(N+2)

1 0 0
n+1l 1 2
n+2)(n+1) 2(n+2) 4n+10

=’ (n+1)°(n+2)[4n+10 - 4(n +2)]

=M’ (n+17°(n+2)-2
A=0)>0% +2n+1)(2n+4) = (n)3(2n> + 8n? +10n + 4)
{i—q =2n° +8n’ + 10n,

(n1)?

2n(n® +4n+5), which is divisible by n.

Exercise 1

2 X

.1 Find x, if .
Q x —4

Q.2 It matrix A = E ﬂ find [A].

4 -1 0
Q3Given |2 1 4|, find (i) My, (i) Csy-
1 03

Q.4 Area of a triangle with vertices (k, 0), (1, 1) and
(0, 3) is 5 sq. units. Find the value(s) of k.

Q.5 Find the area of a triangle, whose vertices are (0, 3)
(-1, 4), 2, 6).

a a

11 92 93
Q.6 Given determinant |a,; a,, a].

a a

31 93 933

Find the value of a,,C,, +a,,C,, +a,5C,;.

-1 24
Q.7 Find the value of p, such that the matrix [ }
is singular. 4P

Q.8 Given 1. Find [L,|. Also find [3L,|.

Q.9 Find the value of x, such that the points (0,2), (1, x),
(3, 1) are collinear.

Q.10 For two given square matrices A and
B of the same order, such that |A| = 20 and |B| = -20,
find |AB].

Q.11 Find the adjoint of matrix A = { 2 ﬂ

1
Q.12 Find the inverse of matrix [

3 , if possible.
18

31 8
Q.13 Without expanding, find the value of -4 2 16|.
-5 3 24
x 01
Ql4Ifa=|2 -1 4] isasingular matrix, find x.
1 20

Q.15 Find the area of the triangle whose vertices are
(3, 1) (4, 3) and (-5, 4).

Q.16 Find the value of x, if area of triangle
is 35 square cms with vertices (x, 4), (2, —6) and (5, 4).

Q.17 Show that the following determinant vanishes:

5 15 -25
7 21 30|
8 24 42

Q.18 Using properties of determinants, prove that :

1 a b+c
1 b c+a=0.
1 c a+b

Q.19 If points (2, 0), (0, 5) and (x, y) are collinear, then

show that 5+X=1.
2 5

Q.20 If for matrix A, |A| = 3 find |5A|, where matrix A is
of order 2 x 2.
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a;; a

12] such that |A| = -10. Find

.21 Given A =
Q L‘zl ay

C C

a1ty ARty

Q.22 Without expanding prove that, the value of
determinant

1 a b+c
1b
1 c a+b

c+alis zero.

Q.23 A is a non-singular matrix of order 3 and |A| = —4.
Find |adj.A|.
Q.24 Is it possible to find the inverse of a matrix

21
-1 0

Q.25 Given a square matrix A of order 3 x 3, such that
|A| = 12, find the value of |A.ad]. A|.

5 .
3}? Given reasons.

(2 3
Q.26 Compute A for the matrix (5 ZJ and show

that A™! _ 1A
19

1 21
Q27 letA=|-2 3 1
1

Verify that (i) (adj A)? (i) (A")1=A.

Q.28 Using matrix method, examine the system of
equations: 2x + 5y = 7, 6x + 15y = 13 for consistency.

a b
Q.29 Find the inverse of matrix A= c 1+bc| and
show that aA™ = (a° +bc+1)-aA. a
1 t
Q.30IfA = { anx}
—tanx 1
show that A’A™? :{C?SZX —sm2x}'
sin2x  cos2x
2 0 -1
Q31IfA=|5 1 0 provethat A1 =A% -6A+111.
01 3

2 21 1 3 2
Q32If A={-2 1 2flandB=|1 1 1|,
1 -2 2 2 3 -1

verify that (AB)™? =B*A™,

(33-38) Using properties of determinant, prove that

ab
Q33 b ¢ =(@+b+c)@b+bc+ca-al-b*-?
c a

O o 0

=3abc-a*-b3*-¢c.

y+Z Xy
Q34 [Z+X Y X{=(x+y+2) (x—2)>
X+y z z
—bc  b?+bc c?+bc
Q.35 a’ +ac -ac c® +ac| = (ab+bc+ca).
a’+ab b*+ab -ab

b+cP a’ bc
Q.36 (c+a)P’ b?> ac/=(a-b)(b-0)(c-a)(a+b +c

(@+b)® & ab| (a®+b2+ 0.

a b-c c+b
Q37 la+c b

a-b a+b ¢

c—al = (a+b+c) (@%+b%+c?).

a b
Q38| b c
ax+by bx+cy 0

ax +by
bx +cy| =(b?*- ac)(ax?+2bxy+cy?)

Q.39 Write the minors and cofactors of the elements of
second row of the following determinant:

1 2 3
-4 3 6.
2 -7 9

Q.40 Find the quadratic function defined by the equation
f(x) = ax? + bx + ¢, if f(0) = 6(2) = 11 and f(-3) = 6, using
determinants.

Q.41 Examine whether the system of equations:
2x—y = 5,4x -2y = 10 is consistent or inconsistent.

Q.42 Verify, whether the system of equations: 3x—y - 2z
=2,2y-z=-1,3x-5y = 3is consistent or inconsistent.



Without expanding the determinants, show that

1 a bd [l a @
Q431 b cal=[1 b b?.
1 c ab| 1 ¢ ¢
a® b [1 a% &
Q44 b b’ cal=[1 b® b’
c & abl 1 & &
0 p-q p-r
Q.45 |g-p 0 q-r=0
r-p r—q 0
¥ 0 3
Q.46 Solve forx, | x 1 —-4/=11.
12 0

QA7 If 32 , verify that A2 —4A-1=0 = 1o
2 1 01

and O:(g 8] and hence find A™.

1/a a° bc
Q.48 Evaluate: [1/b b? cal.
1/c ¢ ab

Q.49 Show that {—(a + b + c)} is root of the following
equation:

Xx+a b C
b x+c a |=0.

c a X+b

Q.50 Using properties of determinants, prove

X+ 4 X X
that: | x x+4 x [=16(3x+4).
X X X+4

Q.51 Using properties of determinants, prove that:

b+c a-b a
c+a b-c b|=3abc-a’-b>-c.

at+b c-a ¢
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2 - - .
Q.52 Show that Az{3 ﬂ satisfies the equation
x2-6x + 17 = 0.
Hence find A=

) 12 4 0 2 1 6
Q.53 Find matrix A if, 1 3 A 1 31713 -1

50 4 1 3 3
Q.54 Given A|2 3 3| and B!|1 4 3|.Compute
(AB)™. 121 1 3 4
2 -1 1
Q.55 For the matrix A=|-1 2 -1|, verify that

1 -1 2

A3 —6A% +9A-41=0, hence find AL,

Exercise 2

Single Correct Choice Type

Ql If a, b, c are all different from zero and
l+a 1 1
1 1+b 1 |=0thenthevalueofat+b™*+c?
1 1 1+c
is:
(A) abc (B)atb?ct
(©O-a-b-c (D) -1
a a a'-1
Q.2 If a, b, c are all different and b b> b*-1/=0,
then c 3 A1

(A)abc(ab+ bc+ca)=a+b+c
(B) (@ + b + ¢) (ab + bc + ca) = abc
(C)abc(a+b+c)=ab + bc+ca

(D) None of these

Q.3 If (sin? x + sin? w) (sin? y + sin? z)=p? then

N

y

Ny g |t (NN Ny €N
w
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(A) Has a maximum value 2.

(B) Has a minimum value 2.

(C) In independent of N;,N,,N,,N,
(D) None of these

Q4 If L+x+x°)" =ay+ax+ax’ +...+a,x" then
an—S an—1 an+1
an—6 an—3 an+3 is
an—14 an—7 an+7
(A1 B) 2 o (D) -1
Q.5 The absolute value of the determinant
-1 2 1

34242 24242 1l is

3-22 2-242 1

A 16v2 (®) 82 (O3 (D) None of these
ab c bc-a? ac-b’ ab-c?
Q6D =b c a,DZ:ac—b2 ab-c? bc-a?|,
c ab ab-c® bc-a’ ac-b?
a®+b?+c® ab+bc+ca ab+bc+ca

D, =|ab+bc+ca a’ +b?+c? ab+bc+ca then
ab+bc+ca ab+bc+ca a’+b?+c?

(A) D; <0, ifatb+c>0

(C) b} =D, =D,

(B) D3 =D,
(D) D, #D, =D?

1 1 1 1 1 1
Q7|a b c|=|la b
bc ca ab] |33 p3

c|,wherea, b, c are distinct

positive reals, then abc is always less than

D) =

1 1
A) — (B) ——= a1

1
€ —
243 729 27
Q.8 The value of ‘a’ for which the system of equations,
@+1’x+@+2)?y =(a+3),

log, xyz log,y log,z
Iogy Xyz 1 Iogy z| and x + y = 1 are consistent is

log, xyz log,y 1

(A) -2 (B)1 o (D) None

Q.9 The following system of equations 3x -7y + 5z = 3;
3x+y+5z=7and 2x + 3y + 5z = 5 are

(A) Consistent with trivial solution
(B) Consistent with unique non-trivial solution
(C) Consistent with infinite solution

(D) Inconsistent with no solution

Q.10 The system of equations (sin@)x+2z=0,
(cosO)x +(sinB)y =0, (cosO)y +2z =a has

(A) Non unique solution
(B) A unique solution which is a function of a and 6
(C) A unique solution which is independent of a and 0

(D) A unique solution which is independent of 6 only

Q.11 The equation

L+x)? Q1-x? -2+x°)
2x+1 3x 1-5x |+
x+1 2X 2-3x
1+x)? 2x+1 x+1
1-x)> 3x 2x |=0
1-2x 3x-2 2x-3

(A) Has no real solution
(B) Has 4 real solutions
(C) Has two real and two non-real solutions

(D) Has infinite number of solutions, real or non-real

Q.12 The system of equation :
2xcos? 0 +ysin20—2sinf=0;
Xsin20 +2ysin® @ = —2cosH ;

xsin®—ycos6 =0, for all values of 6, can

(A) Have a unique nontrivial solution
(B) Not have a solution
(C) Have infinite solutions

(D) Have a trivial solution

Q.13 If x, y, z are not all simultaneously equal to zero,
satisfying the system of equations (sin30)x—y+z =0;
(cos20)x+4y+3z=0; 2x + 7y + 7z = 0, then the
number of principal values of 0 is

(A) 2 (B) 4 Q5 (D) 6



Q.14 For a non-zero, real a, b and ¢

a’ +b?
C
C
2 2
a b” +¢ =a abc
a
2 2
b b c“ +a
b
then the value of a is
(A) -4 (B0 Q2 (D) 4

Q.15 Number of value of ‘a’ for which the system of
equations, a’x+(2—a)y =4+a’; ax+(Qa-1l)y=a -2
possess no solution is

(A)O (B)1 G2 (D) Infinite

Previous Years’ Questions

Q.1 The determinant

Xp+y X y
yp+z y z |=0 (1997)
0 Xp+y yp+z
(A) x,y, zarein AP (B) x, y, z are in GP
(C) x, y, zarein HP (D) xy, yz, zx are in AP
1 X x+1
Q2If f(x)=| 2x x(x —1) x+Dx |,
3x(x—=1) x(x-1)(x-2) (x+1)x(x-=1)

then f(100) is equal to (1999)
(A)O B)1 (©) 100 (D) —=100

Q.3 If the system of equations x — ky — z = 0,
kx -y -z =0, x +y-z =0 has a non-zero solution, then

possible values of k are (2000)
A)-1,2 @®12 (©01 (D)-11
Q.4 The number of distinct real roots of (2001)
SinX COSX COSX

cosx sinx cosx|=0 in the interval —% <x s% is
COSX COSX sinx
(A)O (B)2 o1 (D) 3

Q.5 If the system of equations x + ay = 0,az + y = 0 and
ax + z = 0 has infinite solutions, then the value of a is

(2002)
(A) -1

o

(B)1

(D) No real values
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Q.6 The number of values of k for which the system of
equations (k + 1)x + 8y = 4k, kx+ (k + 3)y = 3k -1 has
infinite solutions.

Assertion Reasoning Type

(A) Both assertion and reason are true and reason is the
correct explanation of Assertion.

(B) Both assertion and reason are true and reason is not
the correct explanation of assertion.

(C) Assertion is true but reason is false

(D) Assertion is false but reason is true.

Q.7 Consider the system of equations x — 2y + 3z = -1,
Xx-=3y+4z=1land x+y-2z=k

Statement-I: The system of equation has no solution
for k#3.and

1 3 -1
Statement-II: The determinant |-1 -2 k|=0, for
1 4 1

k=0. (2008)
Q.8 Given, x = cy + bz, y = az + cx, z = bx + ay, where
x, y, z are not all zero, prove that a® +b? +c? +2ab=1

(1978)

Q.9 If o be a repeated root of a quadratic equation
f(x) = 0 and A(x), B(x) and C(x) be polynomials of
degree 3, 4 and 5 respectively, then show that
A(x)  B(x) C(x)
A(a) B(a) C(a)
A'(a) B'(a) Cl(a)

is divisible by f(x), where prime

denotes the derivatives. (1984)

a b
Q.10 If matrix A=|b ¢ , where a, b, c are real
c a

O o 0

positive number, abc = 1 and ATA =1, then find the
value of > +b* +¢*. (2003)

Q.11 The number of values ofk, for which the system
of equations:(k +1)x+8y =4k kx+(k+3)=3k—1Has
no solution, is: (2013)

(A) Infinite  (B) 1 Q2 (D)3

Q.121f 0,p=0,and f(n)=a"+p"
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3 1+f(1) 1+f(2)
1+g(1) 1+f(2) 1+f(3)[=K(1-a) (1-B)(a—B)"
1+f(2) 1+9(3) 1+f(4)

then K is equal to: (2014)

(A) ap (B) % ©1 (D) -1

Q.13 The set of all values of A for which the system of
linear equations:

2%y = 2X5 + X3 =X

2%y = 3%, +2X5 = AX,

—Xq + 2%, = AX;

Has a non —trivial solution. (2015)

(A) Is an empty set

(B) Is a singleton
(C) Contains two elements

(D) Contains more than two elements

Q.14 The system of linear equations (2016)
X+Ay-z=0
Ax-y-z=0
X+y—-iz=0

has a non-trivial solution for:
(A) Infinitely many values of A
(B) Exactly one value of A

(C) Exactly two values of &

(D) Exactly three values of A

Exercise 1

Q.1 Solve the following using Cramer’s rule and state
whether consistent or not.

(@ x+2y+z=1 (b) x+y+z-6=0

3X+y+z=6 2x+y-z-1=0

x+2y =0 X+y—-2z+3=0
(€) 7x-7y+5z=3

3x+y+5z=7

2x+3y+3z=5

Q.2 For what value of K do the following system of
equations possess a non-trivial (i.e. not all zero) solution
over the set of rational Q? x + Ky + 3z =0, 3x + Ky — 2z
=0, 2x + 3y — 4z = 0. For that value of K, find all the
solutions of the system.

Q.3 The system of equations oX+y+z=oa-1
X+ay+z=a-1; x+y+oaz=a-1has no solution.
Find a.

Q.4 If the equations a(y + z) = x, b(z + x) =y, c(x + Y)
= z have non-trivial solutions, then find the value of
1 1 1
+ + )
l+a 1+b 1+c

Q.5 Given x = cy + bz; y = az + cx; z = bx + ay where X,
y, z are not all zero, prove that a® +b? +c? +2abc=1.

Q.6 Given a= X ;b= y ; C=
y-z Z—X X-y

are not all zero, prove that 1 + ab + bc + ca = 0.

where x, y, z

Q.7 If sing=cosq and x, y, z satisfy the equations
Xcosp—ysinp+z=cosq+1

Xsinp+ycosp+z=1-sinq
xcos(p+q)-ysin(p+q)+z=2

Then find the value of x* +y? +z2.

Q.8 Investigate for what values of A,u the simultaneous
equations x +y + z = 6 x+ 2y + 3z = 10 and
X+2y+Az=u have;

(a) A unique solution
(b) An infinite number of solutions

(c) No solution

Q.9 For what values of p, the equations: x +y + z = 1;
X + 2y + 4z = p and x + 4y + 10z = p? have a solution?
Solve them completely in each case.

Q.10 Solve the equations : Kx + 2y — 2z = 1; 4x + 2Ky
—z = 2;6x + 6y + Kz = 3 considering specially the case
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when K = 2.

Q.11 (a) Let a, b, ¢, d are distinct numbers to be chosen
from the set {1, 2, 3, 4, 5}. If the least possible positive

ax+by =1
b cx+dy =2
can be expressed in the form q where p and q are

solution for x to the system of equation

relatively prime, then find the value of (p + q).

(b) Find the sum of all positive integral values of a for
which every solution to the system of equations x + ay
= 3 and ax + 4y = 6 satisfy the inequalitiesx > 1,y > 0.

Q.12 If the following system of equations (a — t)x + by +
z=0bx+(c-tly+az=0andcx+ay + (b-1z =
0 has non-trivial solutions for different values of t, then
show that we can express product of these values of
tin the form of determinant.

Q.13 Show that the system of equations3x —y + 4z = 3,
X + 2y =3z = -2 and 6x + 5y + Az = -3 has atleast one
solution for any real number A. Find the set of solutions
of A=-5.

Q.14 Solve the system of equations:
z+ay+ax+a =0
zZ+by+b*x+b> =0

z+cy+c2x+c3 =0

Q.15 (a) Consider the system of equations
oX-y+zZ=a

x—ay+z=1

x-y+oz=1

If L M and N denotes the number of integral values
of a in interval [-10, 10] for which the system of the

equations has unique solution, no solution and infinite
solutions respectively, then find the value of (L—M + N).

(b) If the system of equations is

2x+3y-z=0
3x+2y+kz=0
4x+y+z=0

have a set of non-zero integral solutions then, find the
smallest positive value of z.

(c)Givena, b €{0,1, 2, 3,4,....., 9, 10}.

Consider the system of equations

X+y+z=4
2x+y+3z=6
X+2y+az=b

Let L: denotes number of ordered pairs (a, b) so that the
system of equations has unique solution,

M: denotes number of ordered pairs (a, b) so that the
system of equations has no solution and

N: denotes number of ordered pairs (a, b) so that the
system of equations has infinite solutions. Find (L + M — N).

Q.16 (a) Prove that the value of the determinant

-7  5+43i Z—4i
3
5-3i 8 4 +5j| is real.
2,40 4-5i 9
3

(b) On which one of the parameter out of a, p, d or x value

1 a a’

of the determinant |cos(p—d)x cospx cos(p+d)x
sin(p—d)x sinpx sin(p+d)x

does not depend.

¥ +1 X2 x

©If[y>+1 y? y|=0 andx,y, z are all different then,

Z2+1 22 z

prove that xyz = —1.

a’+2a 2a+1 1
Q.17 Prove that (a) | 2a+1 a+2 1j=(a-1)

3 3 1
1 1 1
b)|x y z|=[x=y)Ny-2)Nz-x)(x+Yy+2)]
3 y3 3
X 1 _—3
2
Q.18 (a) Let f(x)=| 2 2 1 |Find the minimum
1,1
x—1 2

value of f(x) (given x > 1).

(b) If a® +b%>+c+ab+bc+ca<0 Va, b, ¢ eR, then
find the value of the determinant
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(@a+b+2)? a’ +b? 1
1 (b +c+2) b? +c?
2 +al 1 (c+a+2)
a b c
Q19IfD=|c a b| and
b c a
b+c c+a a+b
D'=la+b b+c c+a| then prove that D' = 2D.
c+a a+b b+c

Q.20 Prove that
1+a’-b? 2ab -2b
2ab 1-a% +b? 2a
2b -2a 1-a’-b’

=1 +a’+b?)?

Q.21 Let

sin(x + 2h)
sin(x+h)|.

sinx sin(x +h)
f(x) =|sin(x + 2h) sinx

sin(x+h) sin(x+2h) sinx

If Limm has the value equation to k(sin3x + sin®x)
h—0 2

find k e N.

Q.22 Prove that

B+y-a-8)*" B+y-a-8y° 1
(y+a+B-8)" (y+a-p-8y° 1
(a+B-y-8)" (a+p-y-87° 1

= —64(a - B)(o = v)(a = B)(B = v)(B - 3)(v - B)

Q.23Ifa, band caretheroots of the cubic x> —=3x* +2=0
then find the value of the determinant.

(b +¢)? a’ a’
b? (c+a)’ b?
c? c? (a+b)?

Q.24 Solve for x

X+2 2x+3 3x+4
@ |2x+3 3x+4 4x+5 (=0
3x+5 5x+8 10x+17

Xx—2 2x-3 3x-4
(b) x—4 2x-9 3x-16|=0
Xx—8 2x-27 3x—-64

Q.25Ifa+ b + c=0, solve for x:
a-x b
¢ b-x a|=0

a c—x

Q.26 Let a, b, c are the solutions of the cubic
x> —5x? +3x—-1=0, then find the value of the

a b c
determinant a—b b-c c-a
b+c c+a a+b

a’+L ab ac
Q.27 Show that, | ab  b%A  bc

A+

is divisible by A°
ac  bc

and find the other factor.

Q.28 Prove that

P b2 c2 2 b2 2
(@+1)? (b+1)? (c+1)?|=4|la b
@-1?% (b-1° (c-1)7 111

Q.29 In a AABC, determine condition under which

cosA cotE cot%

2 2
tan§+tanE tan£+tanA tané+tanE:O

1 1 1

Exercise 2
Single Correct Choice Type

Q.1 Let m be a positive integer &
2r-1 mC, 1
D=|m-1 2"

r

m+1 O<t<m),

sin(m?) sin(m) sin’(m+1)

m
then the value of > D, is given by
r=0

A0 (B m’-1 (2 (D) 2™ sin®(2™)



Q.21If a,p and Y are real numbers, then

1 cos(B—a) cos(y—a)
D =|cos(a—P) cos(B-y) cos(y—P)| =
cos(a—v) 1 1
(A) -1 (B) cosacosBcosy

(C) cosa+cosB+cosy (D) Zero

Q.3 If a, b and c are non-zero real numbers, then
b’c? bc b+c
D=|c’a’® ca c+a|=0

a’b®> ab a+b

(A) abc (B) a’b’c?
(C) bc + ca + ab (D) Zero

mx mx —p mx +p
Q4If f'(x)=| n n+p n-p |,

Mmx+2n mx+2n+p mx+2n-p

then y=f(x) represents

(A) A straight line parallel to x-axis

(B) A straight line parallel to y-axis

(C) Parabola

(D) A straight line with negative slope

x—1 (x—l)2 x>
Q5If D) =|x-1 x*  (x+1),

X (x+1)?% (x+1)°

then the coefficient of x in D(x) is

(A) 5 (B) -2 (OX9) (D)0

Q.6 The number of integral solutions of |D|=8, where

y+z z y
D=| z Z+X X |is
y X X+y
(A) 3 (B) 8 (©) 16 (D) 24
1+sin’x  cos’x 4sin2x
Q.7 Let f(x) = sinx  1l+cos’x  4sin2x |,
sin® x cos’x  1+4sin2x
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then the maximum value of f(x) is equal to
(A) 2 (B)4 (OXS (D) 8

Q.81f px* + x® +rx’ +sx+1

x> +3x x-1 x+3

x+1 2-x x-3| then tis equal to
x-3 x+4 3x

(A) 33 (B) O Q21 (D) None
a’+1 ab ac
Q9IfD=| ba b?+1 bc |, then Disequal to
ca b C+1

(A) 1+a° +b% +¢2 (B) a® +b” +¢?

(©) (@a+b+c) (D) None of these

Q.10 If o+ P +y ==, then the value of

sinfa+PB+vy) sinB  cosy

—sinf 0 tanal is
cos(a+B) —tana 0
(A) O B)1
<2 (D) 2.sinf.cosy.tana

Q.11 If the entries of 3 x 3 determinant are zero or one
then the value of the determinant

(A) Cannot be 3 (B) Cannot be 2

(C) Can be -2 (D) Is essentially zero

Q.12 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
determinants, where n has the value

(A)1 (B) 9 (G 16 (D) 24

Q.13 If the system of equations x + 2y + 3z = 4, x +
py + 2z =3, ux + 4y + z = 3 has an infinite number of
solutions, then

Ap=2pn=3
@ 3p=2u

B)p=2 p=4
(D) None of these
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Q.14 Number of triplets of a, b and ¢ for which the
system of equations, ax —by = 2a—b and (c + 1)x + cy
= 10 - a + 3b has infinitely many solutions and x = 1,
y = 3 is one of the solutions, is

(A) Exactly one (B) Exactly two

(C) Exactly three (D) Infinitely many
Q.15 If the system of equations ax + y + z = 0,
X+by+z=0&x+y+cz=0(a,b,c#1)hasanon-
1 1
+ +
l-a 1-b 1-c

(D) None of these

trival solution, then the value of is

(A) -1 (B)0 1

Q.16 The determinant

cos(0+¢) —sin(@+¢) cos2¢
sin® cosf sing | is
—cos6 sin® cosd
(A)O

(B) Independent of 0
(C) Independent of ¢
(D) Independent of 6 and ¢ both

Q.17 The values 6,2 for which the following equations
xsinb—ycosO+(A+1)z=0; xcosO+ysin6—Az=0;
AX+(A+1)y+zcos®=0 are consistent with infinite
solution, are

(A) O=nm, A e, L eR-{0}
(B) 6 =2nm, A is any rational number

Q) 8=2n+1)n, L eR*,nel

(D) 9:(2n+1)§,xeR,neI

Q.18 If the system of equations, a’x—ay=1-a and
bx +(3-2b)y =3+a possess a unique solution x = 1,
y =1 then

A)a=1b=-1 (B)a=-1,b=1
©a=0b=0 (D) None of these
n+2 C. n+3 c., ™c.,
Q19 Let D=["3C , ™*C.,, "™°C,;| and neN
n+4 C., n+5 C., n+6 C.
then the value of D is equal to
(A) -1 B)O 1

DO)n+2)(n+3)(n+4) (n+5)(n+6)

Q.20 The set of equations Ax-y+(cos0)z=0;
3x+y+2z=0; (cosO)x+y+2z=0, 0<0<2n, has
nontrivial solution(s)

(A) For no value of A and 0
(B) For all values of A and 0
(C) For all values of A and only two values of 6

(D) For only one value of A and all values of 0
Multiple Correct Choice Type

Q.21 The determinant

cos(x—y) cos(y—z) cos(z—x)
cos(x+y) cos(y+z) cos(z+Xx)|=

sin(x+y) sin(y+2z) sin(z+x)

(A) 2sin(x —y)sin(y —z)sin(z —x)

(B) —2sin(x —y)sin(y —z)sin(z — x)
(C) 2cos(x—y)cos(y —z)cos(z —x)
(D) —2cos(x —y)cos(y —z)cos(z — x)

Q.22 The value of 6 lying between —% andg and

-0<A sg and satisfying the equation

1+sin’A cos’ A 2sin40
siffA  1+cos’A  2sin40 | are
sin® A cos’ A 1+2sin40
WA=Z o0 @ Aa=T_g
4' 8
OA=T90--F DyA=T_p-3"
5 8 6
1 a a’
Q23If |1 x x*|=0
b’ ab &’
1 a
(A)x=a @B)x=b (C)x== (D)x ==
a b
a b ao+b
Q.24 The determinant | b C ba +c

aon+b ba+c 0
is equal to zero, if

(A) a, b, carein AP
(B) a, b, c are in GP
(C) ais a root of the equation ax’ +bx+c=0

(D) (x —a) is a factor of ax? +2bx + ¢
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Q.25 The set of equations x—y+3z=2, 2x—y +z =4,
X—2y+az =3 has

(A) Unique solution only for o =0
(B) Unique solution for o # 8
(Q) Infinite number of solution of o =8

(D) No solution for a. =8

Q.26 Which of the following determinant(s) vanish(es)?

1 ab 1+l
1 bc bcb+c) i t;
(A) 1 ca ca(c+a) B) 1 bc B+_
1 ab ab(a+b) 1 ;
1 ca —+=
c a
0 a-b a-c log, xyz log,y log, z
Qlb-a 0 b-¢ (D Iogy Xyz 1 Iogyz
c-a ¢c-b 0 log, xyz log,y 1

Q.27 If the system of equation a’x-by=a’-b
and bx—-b?y =2+4b possess an infinite number of
solutions then the possible values of ‘a” and ‘b’ are

(Aa=1b=-1 (B)a=1b=-2
@Qa=-1b=-1 D)a=-1b=-2

Q.281fp, g, r,sarein AP, and
p+sinx qg+sinx p-r+sinx

f(x) =|g+sinx r+sinx —1+sinx |such that

r+sinx s+sinx s—q+sinx
2
If(x)dx = -4, then the common difference of the A.P.

0
can be

(A) -1 (B) ¥2 o1 (D) None of these

Q.29 If the system of equations x+ y — 3 =0, (1 + K)x +
(2+Ky-8=0andx— (1 +K)y + (2 + K) are consistent
then the value of K is

A1 (B) 3/5 (©-5/3 (D)2
1 1 _x+y)
z z 72
Q30 D=|-Y J;Z) 1 L | then
X X X
yly+z)  x+2y+z y(x+y)
X’z Xz xz?

(A) D is independent of x (B) D is independent of y
(C) Dis independent of z (D) D is dependent of x, y, z

Previous Years’ Questions

Q.1 The parameter, on which the value of the
determinant

1 a a’
cos(p—d)x cospx cos(p+d)x| does not depend
sinfp—d)x sinpx sin(p + d)x
upon, is (1997)
(A) a B)p Od (D) x

Q.2 Let A and o be real. Find the set of all values
of A for which the system of linear equations
AX + (sina)y +(cosa)z =0

X+ (cosa)y + (sina)z = 0 and
=X+ (sina)y — (cosa)z = 0 has a non-trivial solution.

For » =1, find all value of a. (1993)

Q.3 Let a, b, ¢ be real numbers with a? +b? +c? =1.
Show that the equation

ax—by-c bx + ay x+a
bx+ay —ax+by-c cy+b |=0
cx+a cy+b —ax—by+c

represents a straight line.

Q.4 For what value of k does the following system of
equations possess a non-trivial solution over the set of
rationalsx +y—-2z=0; 2x—-3y +z=0and x- 5y +
4z = k. Find all the solution. (1979)

Q.5 For what value of m does the system of equations
3x + my = m and 2x - 5y = 20 has a solution satisfying

the conditions x > 0,y > 0. (1979)
Q.6 Prove that for all values of 6

sin® cos0 sin20
sin(e+2?nj cos[6+2?nj sin(26+% =0 (2000)

P

sin 6—2—n cos 9—2—” sin 26—ﬂ
3 3 3
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Q.7 The total number of ways in which 5 balls of
different colours can be distributed among 5 persons
so that each person gets at least one ball is (2012)

(A) 75 (B) 150 (C) 120 (D) 243

Q.8 Which of the following values of o satisfy the
equation

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

(2+a) (2+20) (2+30)|=-648a?
(3+a) (3+20) (3+30)

(2015)

(A) -4 (B9 @ -9 (D) 4

Q.9 The total number of distinct x eR for

X X 1+%°
which [2x 4x> 1+8x° |=10is (2016)
3x 9x? 1=27x3
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JEE Main/Boards
Exercise 1

Single Correct Choice Type

Q.1 x =242 Q21 Q3()1(i)-16 Q.4 ‘%' 12—3 Q.5 g sq. units
Q60 Q.7 96 Q819 Q.9 g Q.10 -400
4 -1
Q.11 L 3} Q.12 Not possible Q130 Q.14 x =§ Q.15 % sg. units
Q.16 -2 Q.20 75 Q.21 -10 Q.23 16 Q.24 No
25 1728 26A1-L|2 3 281 istent
Q. Q. “Tols o Q.28 Inconsisten
1+bc b
Q.29 a Q39 M,=39, M =3 M,=-11,C, =-39,C =3, C,=11
—C a
1, 3 . .
Q.40 f(x) = EX +EX+ 6 Q.41 Consistent Q.42 Inconsistent
7 -1 2
.46 x =——orl 47 A7 = .48 0
Q . Q { ; _3} Q
1[49 -18 3 1912
1|1 4 3 - -
Q52 At =_{ } Q53 —{_ } Q54 —|4 -18 5
171 -3 2 4| -23 10 11 4 29 27
1 31 -1
Q. 55 2 13 1
-1 1 3
Exercise 2
Single Correct Choice Type
Q1D Q2A Q3A Q4cC Q5A Q.6C
Q7C Q8 A Q98B Q108 Q11D Q.128B
Q13 C Q14D Q.15C
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Previous Years’ Questions

Q1B Q2A Q3D Q4C Q5A Q61
Q7A Q.104 Q118 Q12C Q13C Q14D

JEE Advanced/Boards

Exercise 1

Ql(@)x=1y=2z=3;consistent (b)x=2y=-1 z=1; consistent (c) Inconsistent

Q.2 K=?,x:y:z=—12—5:1:—3 Q.3-2 Q4?2 Q.72
Q8 () A#3 (b) x=3, u=10 (c)A=3,n=10

Q9x=1+2Ky=-3Kz=Kwhenp=1x=2Ky=1-3K z=Kwhenp = 2; where KeR

Q.10If K #2, x ¥ __Z _ 1 ,IfK=2,’chenx=k,y:1_27L and z = O wherex eR
2K+6) 2K+3 6(K-2) 2(K?+2K+15)
a b c
Q.11 (a) 19 (b) 4 Ql2 b c a
c ab
Q.13 IfA = -5, then x:;;y:—g andz=0;If A =5then x= 4_75K;y: 13K7_9 and z = Kwhere KeR..
Ql4x=—-(a+b+c),y=ab+bc+caz=-abc
Q.15 (a) 21 (b) 5 (c) 119 Q.16 (b) p Q.18 (a) 4 (b) 65
Q213 Q.23 -108 Q24 (@) x=-1lorx=-2;(b)x=4
Q.25X =0 or xi,/%(a2+b2+c2) Q.26 80
Q.27 22 (a2 +b2+c?+ A) Q.29 Triangle ABC is isosceles.
Exercise 2
Single Correct Choice Type
QlA Q2D Q3A Q4 A Q5A Q.6D
Q7C Q8C Q9 A Q.10 A Ql1l1C Q12D
Q13D Q148B Q15C Q.16 B Q17D Q.18 A

Q19 A Q20 A



Multiple Correct Choice Type

Q.21 AD Q22A,B,C,D Q23AD

Q27A,B,CD Q28A,C Q.29 A, C

Previous Years’ Questions

Q1B Q.2 Zero
15

Q.5m<—?orm>30 Q.78
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Q.24 8,D Q.258,D Q.26 A, B, C, D

Q.30A,B,C

Q.4 k = 0, the given system has infinitely many solutions

Q8BC Q92

JEE Main/Boards

Exercise 1

2 X
x -4

-1 2
Sol 1: ‘ ‘

4 8

-8-8=2(-4)x*=-8-x2
=X=++8 =12\/§

Sol 2: A = 12 JJA = 1[11-20) =1
01
4 -1 0
Sol3:|2 1 4|,
1 0 3
. 4 -1
()M, = 1 o =0-(-)=1

C,= (12 =-1

4 0

(i) C,, = (1) = ‘ > 4

-6

Sol 4: Area of triangle, [(k, 0), (1, 1), (O, 3)] = 5 unit?

= e
o R X
w Rk o

1 1
=3 =§|1[3—0]+k(1—3)| =5

— |2k + 3| = 10
— -2k +3=100r2k-3=10

:>k:—zork=E
2 2

Sol 5: Vertices of triangle (0, 3) (-1, 4) (2, 6)

1 0 3

1 1
Area= 2|1 -1 z61 = E‘[—1(6)—8]+3[2+1]‘

= %|_14+9| = %|5|=% Sq. Unit

a a

11 912 93

Sol6:D= | a,, a,, a3

931 93 a3

a,.C. +a.C_+a.C

11721 12722 13723
_ a3 ap a ap A 243
=a; + a, + a; -1)

a,, a a a,;, a

33 93 31 933 31 93

= all[a13a32 - assau] + a12[311‘333 - a31a13] - ala[auaaz - a31a12]
=0

It can be directly said as it is a property

Sol 7:
° ‘4 p

‘ = A (assume)
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-1 24 Sola]=0
A = =—P-4(24)=-(96 +P) =0

4 P = x[-8] + 1{22) 1))} = -8x + 4 + 1 =0
=P =-9 :>8x:5—>x=§
solg:l= |t O =t %=1 Sol 15: Vertices — (3, 1) (4, 3) and (-5, 4)
2o 1] o1
Jr o3t
10 30 Area= =1 4 3
31, = = , 2
0 1] |0 3 1 -5 4
30 =16+ 15+3(3-41+ 1-5-4]
|3[2|= 0 3 =9 2
1 19 .
= Z[31-3-9] = — sq. unit
2[ ] 2 sq. uni

Sol 9: (0, 2), (1, x) and (3, 1) points are collinear
Sol 16: Vertices (x, y) (2, =6), (5, 4)

1 0 2
So|l 1 x|=0 1 1 x 4 1
131 Area= 2|1 2 6= —[8+ 30 +x6~4] + 4[5~ 2]
1 5 4

=[1-3x]+2[3-1]=0=1-3x+4=0

g 38-10x+12=70 = 10x=50-70 =-20
=3x=5=x= §

-20
SxX= — =-—
10
Sol 10: |A| = 20, [B| = - 20
IAB| = |A] [B| = 20(~20) = -400 5 15 -25 55 -2
Soll7: ({7 21 30 |=@3)|7 7 30
3 1 8 24 42 8 8 42
Sol 11: A =
-5 4 Two column are same so Determinants is 0
C,=4C,=5C,=-1C,=3 1 a b+c
T .
A = C, Cp ) 4 -1 Sol18: 1 b c+z C,->C +C
C21 C22 5 3 ¢ a+t
1 a+b+c b+c
1 3 = |1 a+b+c c+a
So|12:A=L6 —18} 1 a+b+c a+b
IA| = - 18 - [3] [-6] = -18 + 18 = 0 1 1 b+c
. =(@+b+c) |1 1 c+a|C, >C,-C,
So, A does not exist
1 1 a+b
0 1 b+c
31 8 3011 —(@+b+0)|0 1 a+c|=0
Soll3: (-4 2 16| =08) |4 2 2 0 1 a+b
-5 3 24 -5 3 3

Two columns are same, so determinant is 0 Sol 19: (2, 0), (0, 5) and (x, y) are collinear

x 0 1

Sol14:a=|2 -1 4| issingular
1 2 0

2
0 =0
X

U
R
< U1 o



Mathematics | 17.43

1[-5x] + 2[5 -y] = 0 C,=15-1=14
-5x+10-2y =0 C,=1+10=11
5x+2y:10—>§+y—5:1 C;=-2-3=-5
C,=1+10=11
Sol 20: |A| = 3, As order » 2 x 2 C,=5-1=4
ISA| = (5) |A| = 25 x 3 =75 C,=—2-1=-3
C,=-2-3=-5
Sol 21: A = {a” alz} ,|A| = =10 C,=-2-1=-3
a, a
a Tz C,=3-4=-1

|A| =a,C, +a,C, (along first row) = |A| = -10

|A| = 1[14] - 2[11] + 1[-5]
=14-5-22=-13

1 a b+c 1 a b+c
Sol22: 1 b a+c—2 bR Lo p_a a-b _ 14 11 -5
-5 -3 -1
1 a b+c 1
-1 - = H
~(a=b)(a-c)o -1 1 AT = TAPaA
0 -1 1 ) 14 11 -5
Al= |11 4 -3,
Since the columns are linearly dependent, hence the -13 5 _3 _1
value of determinant is zero.
pope Lo L
Sol 23: |A| = 4 |A]  -13
Order of A =3 For adjA,
ladjA| = |AP = (-4)* = 16 4 -3
11: =—4—9:—13,
-3 -1
2 15
Sol 24: {_1 0 3} C,=15+11=26
It is not a square matrix, so inverse not exist C;=-33+20=-15,
C, =15+ 11 =26,
Sol 25: |[A| = 12, As order 3 x 3 C,=-14-25=-39
1 — 3-1 — 3 =
|A. adjA| = |A| AP =12 = 1728 C,=C,GC, =C,
C,, =55 +42 = -13,
2 3] 1
Sol 26: A = (A= A C,, = 56121 = -65
5 2 19
_ _ . _ ~13 26 -13
Cu=72 e =23 622 So AT = —— 39 -13
o adA 1 [23]_ 12 3]_1, A1 213 13 65
|A| ~ (4-15) |-5 2| 19|5 2| 19
1 -13 26 -13 1 21
1 21 =T326—39—13=—231=A
Sol27:A=|-2 3 1 -13 -13 -65 1 1

1
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Sol 28: 2x + 5y = 7, 6x + 15y = 13

1 —tanx]|| cos’x  —sinxcosx
ART= 14 1 2
2 5 anx i
_ ~30-30=0 sinxcosx Cos” X
6 15
cos® x —sin’ x —SiNXCOSX —SiNXCOSX
D = 0. So system is inconsistent =1 . . 5 5
SiNXCOSX + SiNXCOs X —sin“ X + cos” x
sol20:a= |2 P _ oS msin2x | _ i)
¢ (1+bc)/a sin2x  cos2x
1+bc
|A|=a[ . J—bc=1+bc—bc=1 > 0 -1
Sol31:A=|5 1 0|,
adjA = {(1+bc)/a —b} 01 3
—C a
Assume A-xI=0
A71:adi: (1+bc)/a -b 1A, ~ x| = 0
|A] —C a
, 2-x 0 -1
@+ bc+1)I-aA Sol 5 1-x 0 |=0
_|a®+bc+1 0 _a{a b } 0 1 3-x
0 a’+bc+1 ¢ (L+bc)/a = (2-%[x+3-4x]-1[5] =0
) a2 +bc+1—a> _ab =S -3x+4+ 2% +6-8x=5
-ac a’ +bc+1—-(1+bc) =x-6x’ + 11x =1

=x-6x+11= 1 =x!

(L+bc)/a -b X
=a{ —c a}:aAl (A-x) =0

= A2-6A + 111 = A
RH.L =LHS.

2 2 1] [1 3 2
SoI30:A={ 1 tanx}, Sol32:A=[—2 1 2/=]1 1 1

“tanx 1 1 2 2| |2 3 4
AL = 1 —tanx 2+2+2 6+2-3 4+2-1
tanx 1 AB=|-2+1+4 -6+1-6 —-4+1-2
1 1-2+4 3-2-6 2-2-2
|A| =1 + tan?x =
cos2 x 6 5 5
=3 -11 -5
. 1 -t 5 _
adJAz{ alnx} 3 5 =2
tanx For A
g 1 _sinx C,=2+4=6,
A= 290 o?x| cosXx C.=2+4=6
|A] sinx 1 12
CosXx C;=4-1=3,
B cos’x  —sinxcosx Cp=-2-4=-6
sinXcosx  Cos® x C,=4-1=3,

C,=2+4=6,
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C31:4—l=3, C22=—12—15=—27
C32:—2—4:—6, C23=30+15:45
C,=2+4=6 C,, =25 + 55 = 30
|A| = 2(6) + 2(6) + 1(3) = 27 C,, =30 + 15 = 15,
o L [6 6 3 C,, =66 -15 = -81
R -3 -15 30
|A| 27
3 6 6 So (AB)y'=|-9 -27 15
2 2 1 18 45 -81
1
=352 1 2 1
1 2 2 :§ -3 -9 15| = B?A*?
ForB =30 3 9
C,=-1+3=2, i b c
C,=2+1=3 Sol33:|b c a
C,=-3-2=-5 c ab
C,=-6+3=-3 = (a+b+c) (@b + bc + ca-a2-b’ - )
C,=-1-4=-5 =3abc-a’-b’-¢
Cy=-3-6=-9 C,>C +C, +C,
C,=3-2=1,
3 atb+c b ¢ 1 b c
C,=2-1=1, =la+b+c ¢ al|=(at+tb+|l c a
C,=1-3=-2 a+b+c a b 1 ab
IB] = 1[2] + 3[3] + 2[-5] = 11-10 = 1 R, >R, ~R, R >R —R,
2 31 _ _
L adjB 0 b-c c-b
B -mz 351 (@+b+c) |0 c-a a-b
-5 -9 -2 1 a b
4-6+1 4-3+2 2+6+2 = (a+b+¢)[(b-a) (a—b) — (c-a) (c—b)]

B*lA’1=l 6-10+11 -6-5+2 3+10+2
-10-18-2 16-3-4 -5+18-4

= (a+b+c) (@b + bc + ca-a?-b?-c?

=atb-a%b + .. +3abc-a*-b3-¢
1 -1 510 =3abc-a’-b3-¢
=3 -3 -9 15
-30 3 9 y+z x vy
6 5 5 Sol34: | z+x z x| =X+y+2) (x—2?
AB=1|3 -11 -5/, Xty y z
3 -5 =2 R—>R +R, +R,
|AB| = 6(-3) + 5(-9) + 5(18) = -18 =45 + 90 = +27 2AX+y+2z) X+y+z X+y+z
C,=22-25=-3 zHx z X
X+y Yy z
C,=-9
C,=-15+33=18 2 11
_ _ = (X+y+z) | z+x z X
C, =-25+10=-15

X+y 'y z
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C1—>C1—C2—C3
2-1-1 11
= (X+y+z) | Z+X—-Z-X Z X
X+y-y—-z y z
0 11
=(x+y+z)| 0 z x
X-z Yy z

=X+y+2)(x-2) (x—-2)

-bc b2 +bc c? +bc

a’ +ac —ac  c?*+ac| =(ab + b + ca)?

a’+ab b’+ab -ab

Sol 35:

C,»C +C,C,»C,+C,

c? (b+cy c+bc

2

(a+ c)2 C c +ac

a’ b? -ab
= ?[-abc? - b3(c? + ac)] +
(b+c)? [a*(c*+ac) + ab(a+c)’]
(¢ + b) [b*(a + o) - c?a’]

= [-abc* — c¢*b? — b?a + (b+c)? (a%c? + a’c + a’b + abc?
+ 2a’bc] + (c? + bc)[b%a? + b?c? + 2acb? - c?a?]
This on simplification comes out to be equal to

(@b + bc + ca)®

b+cP? a° bc
Sol 36: | (c+a)® b? «ca

(a+by? & ab

= (a—b) (b—c) (c-a)

R,—>R -R,R, =R, =R,

(b-c?-(@+by? a’-c®> bc-ab
= | (c+a)’ -(a+b)®> b’-c® ac-ab
(a+b)? c? ab
(c—a)[c+a+2b] (c—a)(~a-c) b(c-a)
=|(b-0c[-c-b-2a] (b-c)b+c) -ab+c)
(a+b)? c? ab
a+2b+c -a-c b
=(c-a)(b-¢c) |-(Ra+b+c) b+c -a

(a+b)? c? ab

R, —> R, +R,
=(c-a)b-0)
a+2b+(-2a-b+c) -a-c+b+c b-a
—(2a+b+c) b+c -a
(a+b)? c? ab
b-a b-a b-a
= (c-a)(b—c) | -2a-b-c b+c -a
(a+b)? c? ab
0 1 1
0 b+c -a
a?+b?+c? & ab
C—->C+(C-2C
= (c-a)(b—c)(b—)
zZ-Zz 1 1
-2a-b-c+b+c+2a b+c -a

a’+b®+2ab+c?-2ab ¢ ab
= —(a-b)(b—c)(c-a)

z-z 1 1
-2a-b-c+b+c+2a b+c -a

a’+b®+2ab+c®-2ab ¢ ab

= —(a—b)(b—c) (c-a) (a%+b?+c?)(-a—b-c)
= (a-b)(b—c)(c-a)(a?+b?+c?)(a+b+c)

a b-c c+b

Sol 37: |a+c b c-a

a-b a+b 4

=(@ab+c @ +b*+ )

a b-c c+b 0 b-c c+b
=la b c-al|+|c b c-a
a a+b -b a+b ¢

1 b-c c+b 0 1 c+b
=all b c-al+| c 1 c-a
1 a+b ¢ -b b <
0 -c c+b
+|lc 0 c-a
-b a C



1 b-c c+b 0 1 c+b
=all b c-al+b|c 1 c-a

1 a+b < b 1 ¢

0 —c b 0 -c c
+/c 0 —-al+|c O

b a 0 b a c

Using, C, » C,-C and C, > C,-C;
in (i), (i), (iii)

1 b-c c+b 0 1 c+b
al0 ¢ -a-bl+lc 0 -a-b
0 a+c b -b 0 b

0 -c 1

+c| c C 0
-b a+c 0

=ala+b+c]+bla+b+c]+ca+b+(]

=@+b?’+c)(@+b+0

a b ax +by
Sol 38: b C bx + cy
ax+by bx+cy 0

R, > R,—=xR —-yR,
a b ax +by
0=1|b ¢ bx +cy
0 0 (ax? +byx+byx+cy?)
0 = —(ax? + 2bxy + cy?) (ac — b?)
0 = (b?-ac) (ax? + 2bxy + cy?)

1 b-c c+b 0 1 c+b
al0 ¢ —-a-bl|l+blc 0 —-a-b
0 a+c b b 0 -b

0O -c 1
+cl| ¢ c O
-b a+c O
1 2 3
Sol39: |4 3 6
2 -7 9

=18 +21 =39

21

2
=M., = 3
-7 9

13

My=|, o|=9-6=3
1 2

MB:‘ ‘:-7-4:-11
2 -7

C,=-39,C,=30C,=11

Sol 40: f(x) = ax? + bx + ¢, f(0) = 6
f(2) =11,1(-3) =6

0> 0 1| a 6
4 2 1|b|=]11
9 -3 1fc 6

= 6[2+3]+1[-33-12] =30-33-12 =-15
B &_ -15 1

D -30 2

0 6 1
D=[4 11 1
9 6 1

=6[9-4] +1[24-99] =30 + 24 -99 = 45

b= 2 _ 3
30 2
0 0 6
D=4 2 17|=6[-12-18]=-30x 6
9 3 6
D —
co Do _-30x6
D -30

. x* 3
Equation — ax?+bx+c = ?+§x +6

Sol41:2x-y =5

4x -2y =10

2 -1
D= -0

4 2

5 -1 2 5
Di=l10 2|79%B,=|4 10| =0

So system has infinite solution (consistent).
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Sol42:3x -y -2z=2

1 a a°
2y-z=-1 =|1 b?> b®|=RHS.
3x-5y =3 1 2 ¢
3 -1 -2 C, < CandthenC, & C,
D=0 2 -1
3> 0 0 p-q p-r
= 3[-5] -1[-3] -2[-6] =-15+3 + 12 =0 Sol45:/q-p 0 q-r
r-p r-q O
2 -1 =2
D=|-1 2 -1 - -r - 0
" =—(|o—q)‘q P +(p-1) a-p ‘
3 50 r-p O r-p r—q
=3[1+4]-5[2+2]=15-20=-5=0 =+(p-q@-nNr-p-PE-9 @-n1(r-p)=0
So system is inconsistent.
x> 0 3
1 a bc 1 a a Sol46: | x 1 -4| =11
Sol43:|1 b ca|=|1 b b? 120
1 ab 1 c ¢ = x?[8] + 3[2x-1] = 11
a bc a a’ abc =42 +3x-7=0
LHS.= |1 b ca|= —|b b abc = (x-1)(@x+7)=0
abc
1 c ab c ¢ abc = (x-1)@x+7)=0
a a1 .'.x=lor—%
Sy 1| e,
abc 5
cC C 1 3 2
Sol 47: A = JAZ-4A-1=0
a 1 a 21
=-|b 1 b? C, < Assume A-xI=0—
c 1 ¢ _
3-x 2 o
1 a a 2 1-x
= (12|l b b*| ZRHs. B-x1-x-4=0
1 ¢ ¢ 3+x2-x-3x-4=0
=>x*-4x-1=0
a a’ bc 1 a2 & A—xl=0
. 2 _ 2 13
Sol44: b b™ ca) =11 b b = A? - 4A -1 = 0 Hence proved.
c & ab 1 ¢
= AA’-4A-11=0
a® bc A-4-A1=0
2 abc
LHS.=|b b° ca XT
abc
c ¢ ab N S A L
21 01
a’? a abc a2 a1
— % b2 b3 abc | = % bZ b3 1 Al = |:3—4 2 :|= |:—1 2:|
abc abc _ _
2 & abc 31 2 1-4 2 3
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1/a a° bc a/a a
Sol48: |1/b b® ac|= 1 b/b b’
5 (abc) 3
1/c ¢ ab c/c ¢
1 a1
S PRI
(abc) 3
1 ¢ 1
x+a b c
Sol49: | b x+c a =0
C a X+b
Have to show that x = —(a + b + ¢)
R,—>R +R,+R,
X+a+b+c x+a+b+c x+a+b+c
b X+C a =0
C a X+b
1 1 1
(x+a+b+c) |b x+c a =0
c a x+b
X+a+b+c=0=>x=—(@a+b+cq)
X+4 X 2
Sol50:| 2 x+4 «x
X X X+4
¢ -»C -GG -G -G
4 0 X
0 4 X
-4 -4 x+4
= (4x+16+ 4x)+16x = 48x+64
b+c a-b a
Sol51: {c+a b-c b| =3abc-a>-b®-
a+b c-a ¢
C->C+C
a+b+c a-b a 1 a-b
=|la+b+c b-c b|=(atb+c) |1 b-c
atb+c c-a c 1l c-a

R, >R —R,R,—>R —R,

abc
abc

abc

C3

0 a+c-2b a-b
=(@+b+¢c)|0 b-2c+a b-c
1 c—-a C

=(@+b+0[b-c)(a+c-2b)-(a-b)b +a-20]
=a’b+b’a-bla-ab+... +3abc-a*-b>-¢c

=3abc-a*-b*-¢

Sol 52: A = 2 -3
3 4

Assume [A-xI| =0
2 3 10
3 4 01
2-x— -3
3 4-x

=>R2-x@l-x+9=0

= -X =0

= =10 =0

=28 +x-4x-2x+9=0
=>x2-6x+17=0and |[A-xI]| =0
So, A satisfied this equation
=A’-6A+171=0

AA2-6A + 171 =0
=A-6I+17A1=0

~17A = (A - 6])

_ 2 - 1
A= 2 aoen= L 3|t O

17 173 4 01
aio 1[2-6 3]_ 1[4 3

17| 3 4-6 173 -2
aio 1[4 03

17(-3 2

s} 5t 5[5 3

Assume BAC =D

2 4
IB| = =6-4=2
13
3 4
Adj B =
-1 2
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BBAC = B'D
4|1
ac-gip=13 °
20-1 2|3 21
1[3-12 18+4] 1[-9 22
AC == ==
2|-1+6 -6-2| 2|5 -8

a-[0 7]
1 3

adic=|> %, =17 2
-1 0 2|1 0

ACC™ = B1DC*

1 1/-9 22(|-3 2
A= =x=
2 2|5 8|1 0

Azl{znzz —18}= 1{49 -18

4/-15-8 10 4/-23 10
50 4 13 3

Sol54:A=|2 3 3|,B'=|1 4 3
121 13 4

(AB)! = BIA

C,=3-6=-3,

C,=3-2=1,

C,=4-3=1,

C, =8

C,=5-4=1,

C,, =-10,

C, =-12,

C,=8-15=-7,

C,=15

|Al = 5(-3) + 4(1) = -15 + 4 = -11

3 8 -12
A = IlTlade _ I_i 11 -7
1 -10 15

13 3][3 8 12
B':LA'1=—i 1 4 3 1 1 -7
1 1 3 4 1 -10 15

) -3+3+3 8+3-30 -12-21+45 3 -19 12
_—1 -3+4+3 8+4-30 -12-28+45 =% 4 -18 5
-3+3+4 8+3-40 -12-21+60 4 -29 27

2 -1 1
Sol55:A=|-1 2 -1],
1 -1 2

Assume (A-XI) =0
2-x -1 1

1 -1 2-x
-x[2-x2-1[-1+2-x]+1[1-2+x]=0
= 2-x[4+x*-4x-1]-1 +x-1+x=0
=>6-X+2-8x—-3x+4x*-2+ 2x =0
=>-x3+6x-9x+4=0
=>xX-6x+9%-4=0
|A =X = 0, so this equation satisfied A

= A’-6A% + 9A -4 = 0 = A[A® - 6A? + 9A - 4] =
A0=0

=>A2-6A+9I-4A1=0

2 -1 1 2 -1 1
Al=1-1 2 -1||-1 2 -1
1 -1 2 1 -1 2

4+1+1 -2-2-1 2+1+2
=|-2-2-1 +1+4+1 -1-2-2
2+1+2 -1-2-2 1+1+4

6 -5 5
A2=|-5 6 -5,
5 -5 6

4A = A2 BA + 9

6 -5 5 2 -1 1 1 00
4At=|-5 6 -5|-6|/-1 2 -1|+9|/0 1 0
5 -5 6 1 -1 2 0 01

6-12+9 -5+6 5-6

4At=| -5+46 6-12+9 -5+6
5-6 -5+6 6-12+9
3 1 -1

_ 1

A1=Z 1 31
-1 1 3
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Exercise 2 12 3 |a @1
2 3] _ 3
Single Correct Choice Type =abcl b° b’ =b b” 1
1 ¢ & c ¢ 1
tra 11 R,—>R,—R, R, >R, -R,
Soll:(D)| 1 1+b 1 |=0
1 1 1+c 0 a°-¢ a-¢ a—c a-c 0
—abc|0 b?-c b= =b-c b - 0
l+1 l 1 1 2 S c 3 1
a a a
1 1 1‘ 2_ 2 3 3 2 2 3 3
abc b 1+E 5 =0 = abc [(@>-c?) (b*-c3) - (b?-c?) (- &)
1 1 1 =[la-c)(b*-c)-(b-c) @-c)
= |
C C C =abc(a-c)(b-c)@+c) (b?>+ 2+ bc)

—(b+c)(@>+c?+ac

= _ _ 2 2 _ 2 2
1+1 £+1 1+l+l 1 1+l+l+1 =@-¢ (b-c)[b?+c?+bc-(a?+ c? + ac)]
a b c a C a b c abc [ab? + ac? + abc + cb? + ¢ + bc?
abc 1 1+l 1 =0 —ba?-bc?-abc—-ca?-c*-ac?
b b b
1 1 1 =b?+c?+bc-a2-c?-ac
= = 1+=
c c i —b-a)b+a+q
= abc (b —a) [ab + c(b + a)]
11 1 =(b-a)(@a+b+c)
1+£+1+l 1 1+l 1 =0 —abclab +bc+cal=[a+ b+
a b c)ib b b
1 1 1
P 1+E Sol 3: (A) (sin"Ix + sin'w) (sinly + sin"'z) = n?
Np Ny
C,—>¢-¢,CGoc-¢ D X y
M WM
1 0O -1<(x,y,w,2) <1
1+£+l+1 1 1 0 =0 N Na _ZNsyN4
a b c)lb
1 01 fx=y=7=w=-1
¢ N N2
111 S VR S Vi
1+_+B+_ =0 =al+bl+cl=-1 M3 WN4
a C

For max value

a & a' -1 N, + N, =2n.N,+ N, =2m + 1
Sol2: (A) b b’ b*-1=0 =nmeN
c & -1 Value (=1)2n — (=1)2— (=1y2m1
a a8 a a a -1 =1-(1)=2
—~lb b2 b+l b -1 =0 Minvalue > -1-1=-2
c & & c S -1 Dependent of N, N,, N, N,
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Sol4: (C) (I+ x+x)"=a, +ax +ax + ..+..

an—3 an—1 an+1
an—6 an—3 an+3
an—14 an—7 an+7

an—lzan+1

a,=a,

a =a 0<r<n
n-r n+r

n-3 n-1 n-1
So determinate —» |a _, a5 a _;

an—l4 an—7 an—7
C,»>(C-C
an—3 0 an—l
a,¢ 0 a5 =0
a4 0 a3,

-1 2 1

Sol 5: (A) B+2v2 2+2V2 1/ C,»C -C,-C,

3-22 2-242 1

1-2-1 2 1
C1P B+2v2-2-22-1 2+2¢2 1
3-242-2+202-1 2-22 1

-4 2 1

=0 2+242 1=+412+ 242-2-22)]

0 2-22 1
= +4[42] = 16\2
a b c
Sol6:(C)D, = b c a|,
c ab

bc—a’ ac—b? ab-c?
D, = lac-b® ab-c® bc-a°

2
ab-c? bc-a’ ac-b?

a b cla b c
DZ=b c ab c a
c a bllc a b

a’+b?+c® ab+bc+ca ab+bc+ca
= lab+bc+ca a?+b’+c® ab+bc+ca

ab+bc+ca ab+bc+ca a’+b’+c?

= D, (given)
inD,-C, -C-C,C,->(C-C,

and assume T = a?+b? + ?—ab-bc-ca

T 0 ab+bc+ca
+0 T ab+bc+ca

-T -T a®+b%+c?

1 0 ab+bc+ca
=T?|0 1 ab+bc+ca

-1 -1 a’+b%+c?
T?[a?+b?+c?+ab+bc+ca+ab+bc+ca(l)]

=T?[a% + b? + c? + 2(ab + bc + ca)]

bc-a’ ac—b? ab-c?

D, = lac-b*> ab-c® bc-a°

ab-c® bc-a’ ac-b?
->C+C +C

—-T ac-b? ab-¢?
D, = |-T ab-c® bc-a°

-T bc-a°> ac-b?

-1 ac-b® ab-¢?

D,=T|-1 ab-c? bc-a°

-1 bc-a’ ac-b?

-R, R, >R, =R,

0 ac-b’+a’—-bc ab-c®+b’-ac
D =T|0 ab-c?+a’?-bc bc-a?+b%-ac

-1 bc-a’ ac—b?

D,=-T[(ac-b? + a>-bc) (bc - a? + b?
—ac) - (ab-c? + b2-ac) (ab - c? + a? - bc)]
D,=(CT)(T)I[T+3(ab + bc + ca)]

D, = T2[a% + b? + ¢ + 2(ab + bc + ca)]

. P2 _ —
..D? =D, =D,

1 1 1 1 1 1
Sol7:(C)|la b «c|=]a b ¢

bc ca ab ad
LH.S.=(@-¢)(b-c¢) (b-a)
inLHS.C, »C -C,C, —>C -C,
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0 0 1
a-c b-c ¢
a-¢& b -3 &
1
=(@-o(b-9 1 1 C

a®+c?+ac b?+c?+bc &

=@-¢(b-0[b?+c+bc-a’-

=@-cb-c(b-a)(b+a+cq

c?-ac]

—>a+b+c=1
=(@-c(b-c((b-a)
abc=a+b+c
AM.>GM

at+tb+c

> (abc)?; % > (abc)?

%2 abc — abc is always less than 1/27

Sol 8: (A) (a + 1)°’x + (a + 2’y = (a + 3)°
@G+ Lx+@+2y=(@+3)

x+y=1

Here for two variable thus equation
SoD =D, =D, for consistent

@+1)?> @+2?°
(@a+1) (a+2)

(@+1)? (a+2)?

= 1 2
@+ @+2 )

=(@a+(@+2)[a*+1+2a-a>-4-4al=(@+1)
(@+2)(-2a-3) ()

_|@+37 (@+2y
(@a+3) (@a+2)

(@+3° (a+2)

=(@+2)@+3)
1

=@+2)(@+3)@+9+6a-a’-4-4a)
=(@+2)(@+3)(5+2a) .. (i)

(@+1)?® @+2)>
(@a+1l) (a+3)

y

(@+1?° (a+3)?

= 1 3
@+ @+3 1

=@+l @+3)[a2+1+2a-a?-9-6a3]
=(@+1)(@+3)(-4a-38)
=-4@+2@+1)(a+3)
D=D,=D,=0

= a = — 2 (common solution in all)

Sol9: (B) 3x—-7y +52=3,3x+y+5z=7

2x+3y+5z=5
3 =75

D=3 1 5
2 3 5

=3[5-15]-7[10-15]1+5[9-2]
=-30+35+35=40=#0

So system is consistent with unique non trivial solution.

Sol 10: (B) (sin0)x + 27 =0
(cosB)x +sinBy =0
(cosB)y +2z=0

sin® 0 2
D= |cos® sind O
0 cosO 2

D =sin 0 (sin 0.2) + 2(cos?0)

= 2 (sin’0 + cos?0) = 2 Constant

0 0O O 2
C=10,D, =10 sin6 O
0 a cosO 2

So system has a unique solution which is a function of
aand 6

Q+x)? 1-x° -2+x%%)
Sol 11: (D) | 2x+1 3x 1-5x
x+1 2X 2-3x%

(1+x)2 2x+1 x+1

+|(1-x)? 3x 2x | =0
1-2x 3x-2 2x-3
In 2" determinate R, - + R, + R,

1+x)?°  2x+1 x+1
(1 - x)? 3x 2x | =- |B| w 1=2x+ (1 + x)?
+(2+x2) —(1-5x) 3x-2

=2+X2+2X=-2x=2 + X?
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R.,—>-R

3 3
1+x)? (2x+1) x+1

= |Al - | @ -x)? 3x 2x =|B|
-2+x%) 1-5x 2-3x

Now all rows of A is equal to columns of B
= (Bl = A

|A] - |A| = 0 (always)

For every valued of x

|A| + |B| is zero

Therefore infinite solutions

Sol 12: (B) 2x cos? 0 + y sin 20 —2sin 6 = 0 . ()
X sin 20 + 2y sin? 0 = — 2 cos 0 ...(ii)
xsin ® —y cos 6 = 0 ...(iii)

for (i) & (ii)
B 2cos’0  sin20
sin20  2sin’0

=4 sin%0 cos’0—4sin?0 cos’0 =0
= (sin2 0 = 2 sin 0 cos 0)
2sin®@  sin20

—2cosO 2sin’0

X

=4 sin%0 + 4 sin 0 cos? 0

=4 sin O(sin? 0 + cos? ) = 4 sin x
for consistent D, =0 —»45sin6 =0
Benmnel

2sin’0  2sin®
sin20

D =

y

~ | =4 cos®0 -4 sin’0 cos 6
—sin®

=—4cos 0 [sin%0 + cos20) = —4 cos O
D,=006=@2n+1n/2, nel

Sin 6 and cos 6 both are not zero for same 6, so for
every value of 6 system has not a solution

Sol 13: (C) (sin 30)x -y +z=0
(cos20)x +4y + 3z =0

2x+7y+7z=0
0

(- c=10
0

SoDX:Dy:DZ:O

sin30 -1 1
D=|cos206 4 3
2 7 7

X, y, z are not all simultaneously equal to zero so for
solution (not-trivial), D = 0

sin 30 [28 — 21] — 1[6 — 7cos 20]
+1[7cos20-8]=0

= 7sin30-6+7cos?0 +7cos20-8=0
= 75sin 30 + 14 cos 26 = 14

= Sin 30 + 2 cos 20 =2

= Sin30 + 2 cos 20 =2

= 3sin0-4sin0 + 2[1 - 2 sin’0] = 2
=3sin0-4sin0 +2-45sin%0 =2
assume sin 6 = x

=43 +4x2-3x=0

= X[4x?+4x-3]=0

= X[4x*+ 6x-2x-3]=0
x=0o0r2x(2x+3)-1(2x+3)=0
2x+3)(2x-1)=0=>x=1/20r-3/2
x=0,%,-3/2but-1<sin0<1
sin = -3/2

sin 0 € {0, ¥2}, x = 0, n/6, 5n/6, w, 127
between [0, 2x]

No. of principle value = 5

a’ +b?
C C
C
2 2
sol14: (D) | a £*¢ = o abc
a
b b a2+c2
b
2 2
a‘+b 1 1
C2
2 2
abc 1 b +c 1
a2
2 2
a +C
1 1 >

. abc a’ +b? (b2 +c2)(a2 +c2) 1
c? a’b?
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2, 2 2, 2 0 X
_a+c_1+11_b+c y
b2 22 = 0 y z |=0

—(xp2+yp+yp+z) Xp+y yp+z

(@’b? +a%c? +b* +b?c?)(@° + ?)-b*a? - a*b? 5 5
= abc 555 = —(xp° +2yp+2)(xz-y“)=0
a‘b“c
. Either xp? +2yp+z=0 or y? =xz
a?+c?-p?) a’-b?-¢2 .
- . 4 5 =X Y, zarein GP.
b a
a*b? +a'c? +a%b? +a’b’c? +a’b’c? +a’c* Sol 2: (A) Given
2at;C2 0% +b2c — a2b2c? — a%c? — a2c? + a2c?b? 1 X x+1
a‘bc b2222 b2 — b2 — a%b? — aPb? fx)=] 2x X(x—1) (x+1)x
3x(x—1) x(x—-1(x-2) (x+1)x(x-1)
Y2022 a2 247 _ _
= abc[4a b°c® +a"b” +a‘b ] = 4abc =2abc Applying C; — C; —(C, +C,)
=oa=4 1 X 0
=l 2x X(x—1) 0[=0
Sol15: (C) a’x + 2-a)y =4 + &’ 3x(x-1) x(x-1)(x-2) 0

_ — a5 _
ax+(a-lly=a-2 S f)=0  =f(100) =0

2
_@® 2-al _ 4. B
b= a 2a-1 =a2a-l+@-2a Sol 3: (D) Since, the given system has non-zero solution.
=2a%-a’+a’-2a 1 & -1
ForD=0=2a(a’-1) - +1,-1,0 s -1 -=0
1 1 -1
4+a°> 2-a .
D, = s Applying C; - C, -C,, G, > C, +C
a-2 2a-1
1+k k-1 -1
:(4+a2)(2a—1)+(a—2)(a5—2) 31+k -2 ~1=0
=8a-4+2a%-a’+a°-2a°-2a+4 0 0 -1
ata=0D, =0 = 2k+1)-k+1)>=0
a® 4+a’| |0 4+0 = k+1)2-k-1)=0
So D, = =
a a-2 [0 0-2 =>k==+1
So at a = 0, system has infinite solution Note: There is a golden rule in determinant that n one's

= (n—1) zero's or n(constant) = (n — 1) zero's for all

Ata=-1,+1,D=0,andD D =0 . . .
Xy constant should be in a single row or a single column.

= No solution, no. of values = 2

SiNX COSX COSX
Sol 4: (C) Given |cosx sinx cosx|=0

Previous Years Questions )
COSX COSX sInX

Applying C; - C, +C, +C;

Xpt+y X y
Sol 1: (B) Given |yp+z y z |=0 SINX+2COSX COSX COSX
0 Xxp+y yp+z =|sinx+2cosx sinx cosx

App|ylng Cl —>C1—(pC2+C3) SinX+2C0sX Cosx sinx
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1 cosx cosx

= (2cosx+sinx)[1 sinx cosx|=0

1 cosx sinx

Applying R, - C, -R;,R; - C; —R;

1 COSX COSX
= (2cosx+sinx)|0 sinx —cosx 0 =0
0 0 SinX —cosx

= (2cosx+sinx)(sinx —cosx)? =0
= 2cosx+sinx=0 or sinx—cosx=0

= 2COSX =—SinX Or SinX = CoSX

1 . . T b .
= cotx = -5 gives no solution in 2 <X SZ and sin

X=CcosXx = tanx =1
T

= X=—

4

Sol 5: (A) Given equations

x+ay=0az+y=0andax+z=0

has infinite solutions.

1 a
10 1 al=0 = 1+a®>=0ora=-1
a 0

= o O

Sol 6: (1) For infinitely many solution, we must have

k+1 8 4k

- - k=1
Kk  k+3 3k-1

Sol 7: (A) The given system of equation can be
expressed as

1 -2 3][x] [-1
1 -3 4llyl=| 1
-1 1 -2||z k

Applying R, - R, -R;,R; - R; +R;

1 -2 3||x -1
= ~ -1 1||y|=

0 -1 1||z| |k-1

(1 -2 3][ -1
=~0 -1 1||y|=| 2

0 0 0flz| [k-3

When k =3, the given system of equation has no
solution.

— Statement I is true. Clearly, Statement II is also true
as it is rearrangement of rows and columns of

1 -2 3
1 -3 4
-1 1 -2

Sol 8: Given systems of equation can be rewritten as
X+cy+bz=0
cx—y+az=0andbx+ay-z=0

Above system of equations are homogeneous equation.
Since, x, y and z are not all zero, so it has non-trivial
solution.

Therefore, the coefficient of determinant must be zero

-1 ¢ b
c -1 al=0
b a -1

= -1(1-a%)—c(-c—ab)+b(ca+b)=0
= a’+b%®+c? +2abc-1=0

= a’ +b% +c? +2abc=1

Sol 9: Since a is repeated root of f(x) = 0.
- f(x) = a(x—a)?, aeconstant (= 0)
A(x) B(xx) C(x)
Let ¢(x) =|A(a) B(a) C(a)
A'(a) B'(a) C'(a)
[To show ¢(x) is divisible by(x—a)z, it is sufficient to
show that ¢(a) and ¢'(a) =0].

Ale) Bla) C(a)
o o) =|Al@) B(@) Cla)| =0
Aa) B'(a) C(a)

[~ R, and R, are identical]

A'(x) B'(x) C'(x)
Again, ¢'(x) =|A(a) B(a) C(a)
A'(a) B'(a) C'(a)

A'(a) B'(a) C'(a)
¢'(a) =|A(a) B(a) Cla)
A'(a) B'(a) C'(a)

1
o

[~ R, and R;are identical]
Thus, o is repeated root of ¢(x)=0
Hence, ¢(x) is divisible by f(x).
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a b c 1+1+1 l+a+p 1+0,2+[32
Sol 10: (4) Given A=|b ¢ al|,abc=1 Sol12: (C) | 1+a+p 1+a?+p° 1+03+p°
c ab 1+a?+p% 1+ +p> 1+t +p°
and ATA=1 .. (i)
11 1|11 1] 1 1
Now, ATA=1 =1 o o?|x1 a o=l o o?
fa b clfabc] 100 1o Bl LB B LB B
N S A P (1) (o8 (8-
K=1

a’+b®+c® ab+bc+ca ab+bc+ca

2 k2, 2
= |ab+bc+ca a“+b“+c® ab+bc+ca Sol 13: (C) (2—k)x1—2x1+x3=0
ab+bc+ca ab+bc+ca a’+b’+c?

L 2xl—(3+k)x2+2x3=0

100 —X; +2%X, =Ax; =0
=010 Non-trivial solution
0 01 A—D
= a’+b’+c®=1andab+bc+ca=0 LGy 2-a =21
We know, a® +b* +c® —3abc 2 3-% 21=0
-1 2 -\

=(a+b+c)@® +b?+c® —ab-bc-ca)

— 2 _ _ _2_ —
b C = (arba(l_0)+3 (1-2){3n+22 —4f+2.{-2n+2}+(4-3-2)=0

{from equation (i and (i) :>(6k+2k2 _8-3)2 )3 +4x)—4x+4+1—x=0

La+b 4+ =(@+b+0)+3 (i) =>-22-27-50+3=0

Now, (a+b+c)® =a’+b? +c? +2(@b+bc+ca)=1.. (V) 3 _32 4232 - 20 -3 +3=0

<. From equation (i), a® +b® +c® =1+3 — )2 (xz —1)+2k(k—1)—3(k—1):0

S a+bP+i =4
- (x-1)(x2+2x—3)=0

k+1 8

Sol 11: (B) A = — k2 + 4k +3-8k = (A-1)(2+3)(r-1)=0
k  k+3
Ar=1,1,-3
=k? -4k +3
:(k_3)(k_1) Sol 14: (D) x+Ay-z=0
A, = 8 212k 2ak+ 8 Ax—y-z=0
3k—1 k+3 X+y—7\,Z:0
=4k? -1k +8 = 4(k2 -3k +2) = 4(k —2)(k —1) For non-trivial solution = A =0
1 A2 -1
k+1 4k
A, = =3k? + 2k —1—4k? 1 _1l=
2= 31 = -1 -1=0
1 1 X

-k 2k-1 = —(k-1)’
As given no solution = A, & A, #0
A=0 = (7 -1)=0

- x+1—x{—x2 +1}—(x+1)=0
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JEE Advanced/Boards

Exercise 1

Soll:(@)x+y+z=6

2x+y-z=1
X+y—-2z=-3
11 +1
D=2 1 -1 C,—>C-¢C
11 -2
1 +1
=|1 1 -1|=1[+2+1]=3
01 -2
6 1 +1
D=|111 -1 CG->C+C
-3 1 -2
6 1 2
=|1 1 0|=16-1]1+21+3)=-5+8=3
-3 1 -1
1 6 1
D=2 1 -1
1 3 -2

=1[-2-3]+6[-1+4]+1[-6-1] =-5+18-7=6

6
1

»)

I
=N
=

-3

=1[-3-1]+1[1+6]+6[2-1]=-4+7+6=9

(DX 3, Dy 6, Dz 9,
D 3 D 3 D 3

Here, it is consistent

b)yx+2y+z=1
3x+y+z=6
x+2y=0

121
D=3 1 1|=1[6-1]1+1[0]=5
120

2 1
1 1|=2[6-1]=10,
2 0

D, 10
=Zz_=Y_>
y D 5
111
D,=13 6 1| =1[1-6]=-5
100
D, -5
y
= ==—=-1
Y= s
1 21
D,=13 1 6|=1[6-1]+6[0] =5m,
120
D
Z=—Z:E=1
D 5
() 7x-7y +5z=3
3x+y+5z=7
2x+3y+5z=5
7 -7 5
D=3 1 5|R >R ~-R;R, >R -R,
2 3 5
5 -10 0
1 -2 0|=5-10+10]=0
2 3 5
3 -75
D=|7 1 5/R >R -R;R, >R, -R,
5 3 5
-2 -10 0
2 -2 0| =5[4+20=120=0
5 3 5

D = 0 but Dx # 0, so, system is inconsistent

Sol2:x +ky +3z2=0 . ()
3x+ky-2z=0 ()]
2x +3y-4z=0 ... (i)

Equation has non-trivial solution.
Soo,D=D,=D,=D,=0

1 k 3
D=1|3 k -2

2 3 4
= 1[4k + 6] + k[-4 + 12] + 3[9 - 2kK]
=4k +6+8k+27-6k=33-2k=0



K= % assuming x =t

From equation (ii) — (i)

2x-5z=0
2x 2t
z=—=—,(x=t
c 5( )

In (iii)
=2t+3y-4z=0—>3z=4z-2t

=3y = 4[%] -2t= 8t - 10t = -2

5 5
L2
T
-2t 2t
] 1] tl_l_ t R
(xy z):>( 15 5] €

Sol3:ax+y+z=a-1
X+oy+z=o-1

X+y+oz=a-1

D=

=R
Q KM Kk

1
a
1

D=cafo?-1]+1[1-a] + 1[1 - a]
=®-a+2-20=0*-3a+2
o®-3a + 2,
Ata=1=1-3+2=0

So (a.—1) is a factor of a®* — 3o + 2
Now, o — 3a + 2 can be witten as
SoP-?+ol-—a—-20+ 2
=oi(e—-1) +afe—1)-2(a — 1)
= (a-1) (a®+ a-2)
D=(o-1) (0> + a—2)
D=(a-1) (a? + 200 —a—2) (- 1)
D= (a—-1foafo + 2) — 1(a + 2)]
D=(a-1) (o +2) (a—1)
ForD=0,a=1o0r-2

Fora =1,
011

D =10 1 1| =0, soconsistent
011

SoonDyanthzo Lozl a=-2

Sol4d:a(y +z) =x—>x—-ay—-az=0
bz+x)=y—>bx-y+bz=0
cx+y)=z>x+cy-z=0

0
c=|0]|,s0D,=D =D,=0

0

So for non-trivial solution, D = 0

1 -a -a
D=|b -1 b|C>C-C,C—>C-C,
c ¢ -1
l+a 0 -a
D=| 0 -1+b) b
l+c 1+c -1

1 1 1
- + + =0
l+a 1+b 1l+c

or from equation

a= X , b= y ,C= z
y+z X+2Z X+Yy
1+a=x+y+z; 1er:x+y+z;
y+z X+z
1+c= M
X+Yy
1 . 1 1  Xx+y+y+z+z+X
l+a a+b 1+c X+y+z
_2Ax+y+2z)
(X+y+2)

Sol5:x=cy+bz—>x-cy-bz=0
y=az+ox—>x-y+az=0

z=bx+ay—>bx+ay-z=0

0
c=10| >
0
D =D,=D, =0,
X y z

But system has solution. So D = 0

1 ¢ b

D=|c -1 a | =1[1-a% + c[-c—ab)-b[ac +b] =0

b a -1
l-a’?-c’—abc—-abc-b*=0

a?+b’+c2+2ab=1

Mathematics | 17.59
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X
Sol6:a=—— >x-ay+az=0
y-—z

b= Y —>bx+y-bz=0
Z—X

c= —»>x—-cy-z=0
X=y
0
c=|0),50D,=D,=D,=0,
0

For solution > D =0

1 -a a
D=|b 1 -b
c ¢ -1

= 1[-1 - bc] — a[-bc + b] + a[-bc—]
=-1-bc + abc—ab -abc - ac
=-l(ab+bc+ca+1)=0

=ab+bc+ca+1=0

Sol 7: sing # cosq

Xcosp —ysinp + z = cosq + 1
xsinp + ycosp + z = 1 —sinq
xcos(p + q) —ysin(p +q) +z =2
cos(A + B) = cosA cosB — sinAsinB
sin(p + ) = sinpcosq + cosp sing
equation (i)? + equation (ii)?

= X?(sin?p+cos?p) + y*(cos?p+sin?p)
—2Xy cospsinp + 2xcospz — 2yzsinp + 2xysinpcosp
+ 2xzsinp + 2z% + 2yzcosp

=z + 1-2sinq + 2cosq

= X2 + y? + 72 + 2xycosp — 2yzsinp

+ 2xzsinp + z2 + 2yzcosp

=2+ 1-2sinq + 2cosq

From equation (iii) and (i)

=x?+y?+ 272+ 2z(1 + cosq—2z) + 2q(1l —sinq —z) z?
= 3 - 2(sinq — cosq)

= X°+y?+7? + 2z(2 + cosq - sing — 22)

= 3 + 2(cosq - sinQ)

For equation (iii)

= 2z(2 + cosq - sing — 2z) = 1 + 2 |cosq - sing]|

Xyt + 77 =2

0
. (i)
... (iii)

Sol8:x+y+z=6
X+2y+3z=10
X+2y+Az=y

(@) A unique solution, D = 0

111
1 2 3
1 2 X

D=

=12 -6] + 1[-L + 3] + 0
=2.-6+3-A=A-3%0
A#3

(b) Infinite solution

SoD=0,Dx=Dy=Dz=0

D=0—>A=3
6 1 1 6 1 1
D=]10 2 3|=(10 2 3
M2 A M 2 3

= 6[0] + 1[3p —30] + [20 — 2]
= (u-105=0

pu=10

(c) No solution - D =0,D_#0

A=3,p=10

Sol :x+y+z=1
X+2y+4z=p
X + 4y + 10z = p?

D=

= e

11
2 4
4 1

o

D=1[20-16] + 1[4-10] + 1[4-2] =4-6+2=0
So for solution, D, =D =D, =0

D =

1 1 1
3 p 2 4
p2 4 10
= 1[20 - 16] + 1[4p? — 10p] + 1[4p - 2p? = 0
=4 +4p?-10p + 4p-2p? =0
2p?-6p+4=0
p?-3p+2=0

p?-2p-p+2=0



P-2)(p-1)=0=p=1or2

Forp=1

=>x+y+z=1 . ()
X+2y+4z=1 ... (i)
x+4y+10z=1 ... (i)

Assume that x = k
Equation (ii) —ii(i)

X +2z=-1
:22=x—1:z=k—;1

Soyzl—z—x:l—k—(k;l)

_2-2k—k+1 _ 3-3
Y 2 2

ooy < (1323 k=1
i T T2

Atp=2

X+y+z=1 .. (1)
X+2y+4z=2 .. (2
Xx+4y +10z =4 .. 3)
Assume x = k

Equation (2) — 2(1)

X +2z=0

:>x:22:k:>z=g

Sol 10: Kx + 2y -2z =1
Ax + 2Ky -z =2
6x + by + Kz = 3

K 2 -2

4 2K -1] atK =2 (given)
6 6 K

D =

2 2 2
={4 4 -1
6 6 2

=0

= 2x+2y-2z=1 .. (i)

4x + 4y -z =2

6x + 6y + 2z =3
Assume x = |

Equation (iii), (ii) — (iii).(ii)
7z=0—->2z=0

2y =1+2z-2x=1-2\
X v, z)= A 121 2)

IfK#2
K 2 =2
D=4 2K -1
6 6 K

= K[2K? + 6] + 2[6 — 4K] — 2[24 — 12K]

= 2K3 + 6K - 12 - 8K - 48 + 24K

= 2K3 + 22K - 60 = 2(K® + 11K - 30)

AtK =2

=28 +11(2)-30)=0

So (K- 2) is a factor

k® +11k - 30
k-2

D =2(K-2) (K?+ 2K + 15)

=K? + 2K + 15

1 2 -2
D=2 &K -1
36 K

= 2K? + 6 + 2[-3 — 2K] — 2[12 - 6K]
=2K2+6-6-4K-24 + 12K

= 2K2 + 8K — 24 = 2[K2 + 4K — 12]

= 2[K? + 6K — 2K — 12] = 2[K(K+6) — 2(K + 6)]
=2(K-2) (K + 6)

Similarly, D, = (K- 2) (2K + 3) and D, = 6(K - 2)°
if K2,

x _y z 1
2(K+6) 2K+3 6(K-2) 2(K*+2K+15)

Sol 11: (a) a, b, ¢, d are distinct no.
a,b,cdefl, 23,475}
ax+by=1

cx+dy=2

Mathematics | 17.61
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ab
D= c d =ad - bc
D = Lb =d-2b,
X 2 d
_b d-2b

D ad-bc

for least possible +ve value of x
d - 2b = 1 (least natural number)
(d, b) > (3,1) or (5, 2)
ad — bc should be maximum for least x
(@, b)—=>(3,1) (ad—bc) > 3a-10)
ace {745}
Max. > 3(5)-2=15-2
x= L

13
Ifa,b— (5, 2),
ad —bc — 5a-2c,
a,cell, 3,4}
Max. 5a-2c —> 5(4) - 2(1) = 18

= % = B(min.)

p+gq=1+18=19

— X

(b)x+ay=3and ax+4y=6—->x>1y>0

1
p=|" %|=4-a,
a 4
D:‘3 4l -12-6a
X 6
13
D = =6-3a,
y a b6
D _
x>0,—">1—>M>
D (2-a)2+a)
6 >1,
(2-a)

2+a<6—>a=13

D, 302-a) 3 1
y:_: = —=— 4+ Ve
D 6(2-a) 6 2
Soaisland3

1+3=4

()

Sol12: (a-t)x + by +cz=0
bx + (c-tly+az=0
cx+ay+((b-tz=0

Has non-trivial solution,

SoD=0

AssumeD=at +bt +ct+d =0

Sottt, = a—oo

Att=0,D=d,
ab c

Sod,=|b ¢ a
c ab

And a, is coefficient of t* = (-1)(-1)(-1) = -1

ab c
ttt.=—2=d =|b c a

c ab
Sol13:3x-y +4z=3

X+2y-3z=-2
6x + S5y + Az = =3,

3 -1 4
D=1 2 -3
6 5 A

= 3(21 + 15) -1[-18 - A) + 4[5 - 12]
=6L+45+18+A-28=7L+35=7(A +5)
D=7A+5)

3 -1 4
D,=|-2 2 -3
3 5 2

= 3[2A + 15] + 1[-2A - 9] + 4[-10 + 6]
=6L+45-20-9-16
=4) + 20 =4\ + 5);

D, _40:+5)_4

D 7(+5 7

3 3 4
D, = 1 -2 -3
6 -3 A
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= 3[-2n - 9] + 3[-18 = A] + 4[-3 + 12] 1 a -a
=—6).-27-54-3) + 36 D,=|1 b -b?
= -9 —45 = () + 5) 1 ¢ ¢
:yzD_y:—9(x+5):—_9 =—(@a+b+c)(@a-b)(b-0)(c-a);
D 7 7
(. +3) sXx=—(a+b+0)
3 -1 3
2322
D=[1 2 -2 ! o2
6 5 _3 D,=|1 -b® b
1 ¢ &

=3[-6+10] + 1[-3 + 12] + 3[5-12]
= (ab + bc + ca) (@a—-b)(b-c) (c-a)

=12+9-21=0,
D =y = [ab + bc + ca]
z=-—-2 =0
D -a® a a?
So x, y, z is not dependent on A D, = b b b2
(if L #-5) - ¢
Ath=-5 = —abc(a—b) (b-¢) (c-a)
3x-y+4z=3 (i) - 7 =—-abc
X+2y—-3z=-2 ... (i)
6x + 5y — 5z = -3 .. iy Soll5:@oax-y+z=a
Assume z = k, (iii) — (ii)(i) x—oay+z=1
7y-13z=-9 Xx-y+az=1
13k -9 D=a[-a?+1]-1[1-a] + [-1+0a]
=-o®+a-2+2a
2 4 -5k _ 3 _ (3
So,x=3z—2y—z:3k—7(13k—9)—z= — = (-o® +30-2) =—(a°-3a + 2)
Ata =1
4-5k 13k-9
%y, 2)| —— T’k D=-(1-3+2)=0

So (a.—1) is a factor

Soll4:z+ay +ax+a>=0 o3 3042
2 3 ——— =t a-2
z+by+bx+b*=0 o—1
z+cy+ X+ =0 SoD=-(a-1)(a? +a—-2)
23 = —(a-1)(a?+ 200 -0 - 2)
Now, ¢ = | b3 =—(a - Dlafo + 2) - 1(a + 2)]
c =—(a-1)(a-1) (a+2)
a e [-10, 10]
1 a a? )
2 So, a has an integral value
D=|1 b b°|=@-b)(b-¢)(c-a)
1 ¢ 2 o -1 1
D=|1 -a 1
D D D
X = —le: —y’Z:—Z 1 _1 o
D D D
Sox =1,

D, = ~(a—1)*a + 2)
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1
1| =o,
(04

@)
I
R R

-1 «
D=1 -a 1|=0
-1 1

(a) Unique solution,
SoD#0 —a #1, -2
Number of values for acin
[-10,10] =21-2=19 =1L

(b) Number solution is not possible for every value of a,
system has atleast one solution. So M = 0

(¢) Infinite solution - D =0
a=1-2->N=2
L-M+N=19+2=21
(b)2x +3y-z=0
3x+2y+kz=0
4x+y+z=0
Has non-trivial solution

2 3 -1

3 2 k
4 1 1

SooD=0=

=2[2-k] +3[4k-3]1-1[3-8 =0
4-2k +12k-9+5=10k=0

=k=0

=2x+3y-z=0 (i)
3x+7y=0 ()]
dx+y+z=0 ... (i)

(i) = (i) (i) >
-5y +32=0->3z=>5y

3x=-2y > x = ﬂ
3
z= E)/ry=y
3
X, Y, z are integer , so at for x and z to be integer x = n
_ 2
= §y

—>y= f—g (also an integer)

Soatn=-2,-7y = 3,z=5 (minimum +ve value)

(©0a,be{01,2 .... , 10}
X+y+z=4
2X+y+3z2=6

X+2y+az=b

D =

=N

11
13
2 a

=1@-6)+1(3-2a) +1(4-1)
=a—-6+3-2a+3=-9

D=

X

T o b

11
1 3
2 a

= 4(a—6) + 1(3b-6a) + 1(12-b)
=4a-24+3b-6a+12-b
=-2a+2b-12

D =

y

=N
T o b

1
3
a

=6a-3b+4[3-2a]+b-6
=6a-3b+12-8a+b-6
=-2a-2b+6

D=

z

RN
N PR
T o b

=b-12+6-2b +4[4-1]
=b-12+6-2b+12

=-b+6
(i) Unique solution so D = 0
—>a=z0

aefl 2 ... , 10},
be{0 1 ..... , 10}

L=10x11=110

(i) Number solutionD =0,a=0
D#0—->2b#12>b=#6,
andD #0—>b=3
M=111-2)=9

(iii) Infinite solution D=0 — a=0,

D,=D,=D,=0
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But D, and D, can't be zero at same times, so no possible = [sinx (p+d —p) + a [sinx (p —d — p —d)]
common solution N =0

L+M-N=110+9-0=119

+a[sinx(p—p + d)]

=sinxd + asin (- 2d) + a2 sin dx

-7 543 3_41 It dose not depend upon p
3
Sol 16: |5-3i 8 4 +5i +1 X x X x? X 1 x* x
2.4 a5 9 @Y +1 y? yl =y v y+1 ¥y y
3 2+1 22 z 2?2 72z 1 22 2

(@) Assume z, =5 + 3i,z, = 3 + 4i
3 2 1 1 ¥2
z,=4+5i X X

(Z)?=4+52=41 = Xyz y2 y I+1 yz y
_ 72z 1 1 22 z

-7 z; 22
:;1 3 7 =xyz+1)(x-y)(y-2)(z-x =0
3

z, 23 9 (given) x, y, z are all different
_ - - - _ Soxyz+1)=0=xyz=-1
= —7[72—z323 1+z,(z,z,-92, ]+ 2, [z, z; - 82)]

= —7[72 -41] + (5 + 3i) a’+2a 2a+1 1
Sol17:(a) [2a+1 a+2 1] =(@-1)»

(e t

R, >R -R,R,»>R,=R,

+ (3—41] {(5—3i)(4—5i)—8(3+4iﬂ
3 3 a’+2a-3 2a+l1l 0
=—7(31) + (5 + 3i) 2a-2  a-2 0
3 31

8 . 10, .
8 161+ i-20-6+36
[3+ e " '} = (a-1) (@ +2a-3)-4(@a- 1

=(@a-1)[(@*+3a-a-3)-4(a-1)]

+ ££—4ij {20—15—12i—25i—£—32i}
3 3 @-1[@a-1)(a+3)-4@-1)]

_ : =(@-12la+3-4]=(@-1)°
=-217 + (5 + 3i) LO+@ + 3—4i —3—69i
3 3 3 3
1 1 1 0 0 1
Coefficient of i b)y|x y z|=>|x-2 y-2 2
3 .3 2 3_.3 3_.3 _3
=70+ 390 46, % _ 1064 8% oy oz -z y -z
3 3 3
0 0 1
1 a a’ =x-2)(y-2) 1 1 2
(b) |cos(p—d)x cospx cos(p+d)x >+yl+xz yr+z2+yz 7

sin(p—d)x sinpx sin(p+d)x s a?—bd=(a-b)(a+ b2+ ab)

= 1[cos px sin (p+d)x — cos(p+d)x sin px] =(x=2)(y-2) (Y2 + 22+ yz—x* - 22— X2)
+ afcos(p+d)x sin (p — d)x —ws(p — d)x sin (p + d)x] =x-2)(y=2)[z(y-%) + (Y2 =X}
+ a%[cos (p —d)x sin px — cos px sin (p —d)x] =(X-y)(y-2)@Z-X) (x+y +2)
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x 1 -3/2
Soll8:(a)f(x)=| 2 2 1 [x>1
1
— 0 1/2
x-1 /
f = x [1-0] + 1| —2——1] + 3|2
x-1 2| x-1
=X+ ! -1+ 3
x-=1 x=1
ETY,
- x-1)+ 3 _ (x=1)"+3
x—1 x—1

x-1 - x—-1

3 =01 3

F(x)=1- =
(x-1) (x-1)?

—(x-1P2=3=x=1++3

Butx.sox = 1J_r\/§

f'(x) = 3,atx=1+\/§

(x—2)
" -6 -
f'(x) = —= > 0 so minima

343

1+ B) =B + = =28
NE)

But if x is integer for min. volue of f(x)

=>x=[1+ \/§]=2

F(x)=f(2)=1+%=4

(bya?+b?+c?+ab+bc+ca<OVabceR

(@a+b+2) a’ +b? 1
1 (b+c+2) b% +c?
c +b? 1 (c+a+2)?

@+bP+Mm+12+(c+a)¥=0

(always & square is +ve)

=2(@ +b?+c+bc+ca+ab)

Its given that a?+b%+c? + bc + ca + ab<0
So0<a’+b’+c?+ab+ca+ab<0
=@+bl+b+12?+(c+a)3=0

=a=b=c=0

22 0 1
1 2% 0| =4[16] +[1] = 65
0 1 2?
a b c b+c c+a a+b
Sol19:D=|c a b|,D'=la+tb b+c c+a
b c a c+a a+b b+c

b c+a a+b c c+a a+b
D'=|la b+c c+a|l +|b b+c c+a
c a+b b+c a a+b b+c

,->C+C-C,C—>C(C-C,
G->C-CC->C -G

b ¢ b
D=|a b a
c a C

o o o
+

c
b
a

o 0o

After swapping rows according to D

a b c a b c
D'=|c a bl +|c a bl =2D
b c a b c a
1+a’ —b? 2ab -2b
Sol20:| 2ab  1-a’+b? 2a
2b -2a  1-a’-b?

C,—C,-BC,C,—C, +AC,

1+a’+b° 0 -2b
0 1-a +b? 2a

b+b+a’b+b® -a+a®-ab® 1-a’-b°

R,—>R, + aR, - bR,

1+a’+b° 0 -2b
= 0 1+a’+b? 2a
0 1+a’+b?

=(1+a*+b??

sinx sin(x+h) sain(x + 2h)
Sol 21: f(x) = [sin(x + 2h) sinx sin(x +h)
sin(x+h) sin(x+2h) sinx

sin (A + B) =sin AcosB + cos AsinB
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sin (x + nh) = sin x cos (nh) + sin nh cos x (y+a-B-8)2-(a+p-y-98)?
= J]ing sin (x + nh) = (sin x ) 1+ (nh) cos x [(B+y-a=208)7+ (8 +p*—y-0)
—
_ . , +oa-B=8)°—(a+B-p=-9)]
sinx sinx+ncosx  sinx + 2hcosx
=f(x) [sinx + 2hcosx sinx sinx +hcosx =-2(@=P2(a-12(@-v2 @ -2
sinx+hcosx  sinx+2hcosx sinx B-82(k-9) 1
C,»C,—>C,C,—C-C, = —64(a - B)a—y) (o =3P - )P - vy -9)
—2hcosx -—hcos,x sinx+2hcosx Sol23:3-3x+2=0
f(x) = | hcosx —hcosx  sinx+hcosx Atx=1-=1-3+2=0
COSX 2hcosx sinx

So(x—1)isafactorof x*-3x*+2=0
—-2cosx —cosx sinx+2hcosx

. (b +c)? a’ a’
f(x) = h2| COSX  —COSX sinx +hcosx 5 , ,
. b (c+a) b
COSX  2COSX sinx
c? c? (a+b)?

—2C0SX —COSX Sinx

rlﬂng, f(_)2() =| cosx —cosx sinx =X =3+ 2= (x-1) (¢=2x-2)
20 h cosx 2cosx sinx a=1landbc=-2b+c=2
R, >R, R, R, >R,-R, —bc=1%+3,cb?=41+23
—-3cosx -3cosx O 2? 1 1
=| 0 -3cosx O =a+2d3 2-V37? 4+2\3
CoOsXx  2cosx sinx 4-23 4-23 (2+\/§)2
= sin x (9 cos?x) = sin x (9 — 9sin?x) 4 1 1
= 9 sin x — 9sin3x = 3 (3sin x — 3 sin3x) = 4+23 7-43 4+23
= 3 [sin 3x + sin®x] = k(sin 3x + sin3x) 4‘2‘/§ 4_2\@ 7+4\/§
=K=3 = 4[49 — 48] - [16 — 12] — 1 [16 + 12) + 28

Biv-o-5) (Bry-a-8F 1 +30+/3 + 24]+[16 — 12— (28 + 24 —+/3 (30) =-108

Sol 22: [(y+a-B-8)* (y+a-B-8)?> 1

X+2 2x+3 3x+4
(a+B-vy-8)" (a+p-y-87° 1

Sol 24: (a) 2x+3 3x+4 4x+5| =0

3x+5 5x+8 10x+17
R, >R -R,R, >R, -R, X+ X+ X+

X+ 2 4x +6 3x+4
B+y-a-8)*-(a+p-y-8)* B+y-a-8"-(a+p-y-8° 0 =12x+3 6x+8  4x+5
(G+a-p-8)*-(a+p-y-8)* (y+a-p-8>—(a+p-y-87 0 3x+5 10x+16 10x+17

(a+p-v-9)° (a+p-y-38) 1
C2—>C2—C1—C3
=(B+y-a-082—-(au+p—y-9)

X+ 2 0 3x+4
~(r+ra-p-8~(a+p-v-9)) -3 0 4x+5
B+y-a-87%+(@+p—y-5)> 1 0 3x+5 -3x-6 10x+17
(y+a-B-98)7+(a+p-y-29) 1 0 [3x + 6]

(a+p-y-9)* (@+B-7—-572 1 = [Bx+4)(2x + 3)~(x+2) (4x + 5)]=0

= (B-7-8-87~(a+B-y=5)
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= (3x + 6)[6x% + 17x + 12 —4x* - 13x - 10]=0 x> =a’+ b?+ c?2—(ab + bc + ca)
=>0Bx+6)[2x*+4x+2]=0 Lat+tb+c=0=@+b+0c?=0
=>xX+2)(+2x+1)=0 a?+b?>+c?+2(@b+bc+ca)

Sx+2)(x+1)2=0 —@% +b? + )

—ab +bc+ca=

=x=-2,-1 2
2,12, 2
x—2 2x-3 3x-4 X2:32+b2+c2+m:i(az+b2+c2)
b)|x-4 2x-9 3x-16| =0 2 2
x-8 2x-27 3x-64 x=+ 2@ +b2+c)
2
R, > R,~R, R, >R, —R,
a cb
6 24 60 x=0|c b al=a+b>+c -3abc=0
= 4 18 48 =0 b cC a
Xx—8 2x—-27 3x-64
sa+b+c=0
1 4 10
= 2 9 24 =0 a
x—-8 2x-27 3x-64 Sol 26: >~ 5x2+ 3x -1 =0 b
= 9(3x — 64) — 24(2x — 27) + 4 [24 (x - 8) c
-2 Bx=-64)] + 10 [2(2x - 27) - 9(x - 8)] a b C
= (6-48 +96—24 + 40-90) (x—4) = 0 a=b b-c c-a (>C+C+C
_ b+c c+a a+b
=>x=4
a+tb+c b C
Sol25:a+b+c=0 _ 0 b—c c-a
a-x ¢ b 2@+b+c) c+a a+b
c b-x a|=0
b a2 c—x 1 b c 1 b c
=50 b-c c-a =5|0 b-c c-a
G2+ +G 2 c+a a+b 2 a+c a+b

atb+c-x ¢ b =5[(b-c@+b)+(@a-c)(a+c) +2(bc—ab-bc+ )]

= 5[ab-ac + b?—bc + a?— c? - 2ab + 2c?

=5[a’ + b? + c?—(ab + bc + ca)]

atb+c-x b-x a
a+b+c-x a c—X

L oc b a?+b’+c?=(@+b+c)P-2@b+ bc+ca)
=(@+b+c-x)1 bx a|=0
1 a c-x =25-23)=19

a+b+c=0@+b+c-x=-x=0 =5[19-31=>.16=80

c b a+% ab ac
1 b-x a Sol27:| ab Db?+A bc
1 a c=x ac b2 2+
=(b-x)(c-x)—a?+c@a-c+x)+b(c-b+x]=0
@ +2) ab? ac?
bc—x(b+1)+x-a?+a(-c2+cx+ba-b>+bx=0 1 5 5 5
=— | ab b(b + 1) bc
X2 +x(b+c-b-c)=a2+b?+c2—(ab + bc + ca) abc 5

a“c b%c c(c® +2)
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2 2 2
b a2 b ¢ = tangcoté—l - tanEcotA + tangcotE
L - 292 2972 T
abc 5 ) )
a b <+ - cotEtanE + tanécotE +1- tanécotE
2 2 2 2 2 2
R,>R -R,R, >R, =R, A 1
We know that tan5= —a
A0 -\ 1 0 -1 cotE
=0 » -x|=nrl0 1 -1
2 p2 2 2 K ( 2 ) tanE tang tanE tanA
a c+ a c+ _ 2 2 2 2
=AM (?+ A+ b2-1[-a?)) tané tané tanE tanE
2 2 2 2
=M@ +b2+c?+ 1)
A B
tanE ’can5
_ 1-1 =
a® b? ¥ *
tan— tan—
Sol28:=4/a b ¢ 2 2
111 1 cC . B 1 A C
= tan——-tan—| + tan—-tan—
¢, -C-C.G->CG-C tanE 2 2 ¢ B 2 2
a? b’-a> ?-a° 1 B A
_ _ + tan—-tan—| =0
41a b-a c-a tanc{ > 2}
1 1 1 2
- 4[(b2 —az)(c—a)—(cz —a2)<b—a)] It can only happen when two angles are equal.
= AABC is isosceles
=-4 (c—a)(b—a)(b—c)
=4(c—b)(b-c)(c-a)
Exercise 2
Sol 29:
Single Correct Choice Type
A B C
cot— cot— cot—
2 2 2 2r-1 mc 1
B C C A A B r- r
tan—+tan— tan—+tan— tan—+tan—|[=0
ANy gy Ny ey Sol1: (A)D = [m?-1 2"  1m
1 1 1 sin’(m?) sin’m  sin’(m+1)
m
(-»>C-CC->C-C ZDr =
r=0
cotA - cotE co’cE - cotE cotE m m
2 2 2 2 2 > (@2r-1) > me, m+1
tang—tanA tang—tanE tané+tan— r=0 r=0
2 2 2 2 2 2 (M+1)(m?-1)  (m+1)2" (Mm+1)>
0 0 1 (M+1)sin’(m?) (m+1)sin°m (Mm+1)sin’(m+1)
C B A C (Mm+1)(m-1) 2" (m+1)
- (ta”E‘ta”EJ(COtE"COtEJ - [m+Dm2-1)  (m+1)2" (m+1)?

2

(m+ 1)sin2 m° (m+ 1)sin2 m (m+ 1)sin2(m +1)

- cotE—cotE tang—tanA
2 2 2 2
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Common (m + 1) from C, C, and R,

m-1 2" 1
= (m+1)} m-1 2" 1 -0
sinfm?  (m+1)sin’m sin’(m+1)

1 cos(B—a) cos(y—a)
Sol 2: (D) D = |cos(a —B) 1 cos(y—B)
cos(a—y) cos(B—vy) 1

D=1-cos(B—-y)cos(y—p)+ cos(p—a)
[cos (y — B) cos (o —y) — cos (o — B)]

+ €os (y — o) [cos (o —P) cos (B—)

— cos (a.—y)]

D=1-cos?(B—y) + cos (B—a)cos (y—)
cos (o —y) — cos? (B —a) + cos (y— o)

cos (o —PB) cos (B —y) —cos? (y — a)

Dzl+2@[cos(}/—ﬁ)+cos

(y=B-20)] - cos? (y - a) - cos’(B —a) —cos?(B—7)

2

D = 1+cos’(B—y)+ {cosZ([} — o) +cos2(y - a)}

—cos?(B—v) — cos?(y — o) —cos? (B— o)

=1+ E(2cosz([3—oc)—l+2cosz(y—oc)—1)
2

—cos? (B—a) — cos?(y — a)

=1- (gj = cos’(B — a) + cos? (y — a)

—cos?’(B-a)—cos? (y—a)=1-1=0

b’c> bc b+c
Sol3: (A)D = |c%a®> ca c+a

a’b® ab a+b

ab’c® abc a(b+c¢)

= 1 bc?a’® abc b(a+c)
abc
ca’b’ abc cla+b)

bc 1 ab+c¢)

= abc.abe ac 1 b(a+c)

abc ab 1 c(a+b)

G->C+C

bc 1 ab+bc+ca
= abclac 1 ab+bc+ca
ab 1 ab+bc+ca

bc 1 1
= (abc) @b + bc +ca)lac 1 1 =0
ab 1 1
Sol 4: (A)
mx mx —p mx +p
f)=| n n+p n-p
mX+2n mx+2n+p mx+2n-p
C,»>C +C
mx 2mx mx +p
f'(x) = n 2n n-p
mx+2n 2(mx+2n) mx+2n-p
C,—»>C -2C

mx 0 mx +p
f0=| n 0 n-p |=0
mx+2n 0 mx+2n-p

y = f(x)
y =0
y=K

It is a straight line parallel to x—axis.

x—1 (x-— 1)2 x>
Sol5: (A) D) = | x-1  x*  (x+1)°
X (x+17° (x+1)°
Assume D(x) a, + ax + ...
D'(x) = a, + 2ax
Atx=0D'(0) = a,

+1 (x-17 x, x-1 2(x-1) x3
D'(x) = [+1 x° (x+1)° +[x-1 2X (x+l)3
1 (x+1)% (x+1)° X 2x+1) (x+1)
x-1 (x-1) 3x°
+x=1  x*  3x+1)P% atx=0
x  (x+1)® 3(x+1)°



110 -1 -2 0 -1 10
poy=11 0 1) +|-1 0 1 +}]-1 0 3
111 0 21 0 13

=1[-1] +1[1-1]-1[-2]1-2 (1) -1 (-3) + 1[3]
=-1+0+2-2+3+3=-1+6=5

y+Z zZ y
Sol6:(D)D=| z z+x x |,|D]=8
y X  X+y

R,—>R -R,=-R,

R,—>R,-R,
0 -2x -2x
D=|z-y 2z -y
y X X4y
0 1 1

D=(2x) z—y z+y -y |=(=2X)[-y(z-y)-y(z+y)

y -y Xty
= — 2x [-yz + y? — y?— yz] = Mxyz| = 8 given |xyz| = 2
For-2—-(2,11)(-21-1)(2-1,-1)

For - -2— (2,1-1), (-2-1,-1), (-2,1,1) = 12
3+46+3 =12

Total solution = 12 + 12 = 24
1 +sin® x cos® x 4sin2x

Sol 7: (C) f(x) = | sin’x
sin® x cos’ x

1+cos’x  4sin2x
1+4sin2x

R,—R,-R,R,>R,-R,

1

1 0 -1
f)=1| 0 1 -1

sinx cos’x 1+ 4sin2x

=1 + 4 sin 2x + cos®x — 1(- sin?x)

=1 + (sin?x + cos®X) + 4 sin2x = 2 + 4 sin2x
For max value

Sin2x =1

=2+4sin2x=2+4=6

x> +3x x-1 x+3
Sol 8: (C) | x+1 2-x x=3|= px*+x+rx? +5x+t
x-3 x+4 3x

Atx=0

0O -1 3

1 2 3=t
-3 4 0

t=1[-9]+3[4+6]=30-9=21

a’+1 ab ac
Sol9: (A)D=| ba 1+b*> bc
ca b ?+1

a’+a ab a’c

= % b’a b+b® b’
abc
c?a b c+c

R,—>aR,R,—> bR, R, - R,

1+a° a’ a’

D:a—EC b2 14b2 b2
abc

c? A 1+c?

C,»C,-C,C,>C,-C,

1 0 a
0 1 b2 | = 1[1 + & + b?] + a? [+1]
-1 -1 1+¢

=1l+a’+b*+c?

Sol10: (A)a+B+y=m

sinfm+B+7y) sinB cosy
sinB 0 tana
cos(a+fB) tana 0
sint=0

a+PB=n-y cos(mt—y) =—-cCosy
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0 sinp  cosy
—sinp 0 tana
—cosa —tana O

= sin[{—( sina Jcosy} + cosy{sinﬁ( sina ﬂ
cosa cosa

_ sinfBsina.cosy

cosy
a1 8 a3
Sol 11: (C) |a,; a,, a23,aUe{0, 1}
d31 93 d33
1 0
01 1 =1[-1]+1[-1]=-2
1
011
1 0 1| =-1[-1]+1[1]1=2
110
111 111
111 =0011
111 110

=1[-1]-1[-1]1 + 1 [-1]
Cannot be —» 3

a, a,a

2834

D = all a22 a33 + a12 a23 a31 + a21 a

838,73, 8,85, < 3

a

32% 37 931 32

As, for it to be 3, atleast one terms must be 0 but there
sum would not be 3

Sol 12: (D) Order 3 x 3

First column consists of sum of 2 terms
2nd 3"

3rd"4"

Total no. of determinats = 2.3.4 = 24

Sol13: (D)x +2y +3z=14

X+py+2z=3
ux +4y +z =3
1 2 3 4
D=1 p 2/,C=]3
u 4 1 3

D=p-8+2[2u4-1]+3[4-pw
D=p-8+4u-2+12-3pu=p+4p-3pn+2

For infinite solution D=0, D_ = Dy =D,=0
P+4p-3pu+2=0
4 3 3
D =13 p 2/=4[p-8] +2[6-3] +3[12-3p]
3 41
=4p-32+6+36-9p =0
—>p=10/5=2
1 4 3
Dy= 1 3 2|=1[3-6] + 4[2u-1] +3[3-3u]=0
p 31
-3+8u-4+9-9u=0
2=p
For equation (i) p + 4(2) -3p (2) +2 =0
P+8-6p+2=0

—->p=10/5=2
1 2 4
D,=11 p 3
uw 4 3

=3p-12+2Bu-3)+4 (4 -pw
=3p-12+6p-6+16-4pu
=3p + 6u—4pu-2
Atp=2,n=2
=3Q2)+6(2)-42) (-2
=>6+12-16-2=0

At p = 2, u = 2, system has infinite solutions.

Sol 14: (B) ax—by =2a-b
(c+1x+cy=10-a+3b

For infinitely many solution

D= a b =0Qac+b(c+1)=0

c+l ¢

ac+bc+b=0..%1)

2a-b -b
10-a+3b ¢

x=0

=c(2a-b)+b(l0-a+3b)=0
2ac-bc + 10b-ba + 3b?=0

a 2a-b
c+1l 10-a+3b

y=0

(D)
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=a(l0-a+3b)+(2a-b)(-1-¢) =0 Anda, b,c#1, So
= 10a-a’?+3ba-2a-2ac+b+bc=0 1
-1 0 —
Atx=1y=3 l-a
a-3b=2a-b 0 -1 L =0
1-b
o=a+2b=a=-2b 11 C
c+1+3c=10-a+3b(.- —a=2b) 1-c
4c=9+2b+3b=9+5b . ¢ 1 . 1 [11_0
4c=9+5b l1-c 1-b| 1-a- 4~

In equation () ac + bc + b =0

=0
(- 2b) (9+45b) +b (9+45b)+b:o T 1-a1-¢ T1-b
- 18b - 10b? + 9b + 5b? + 4b = 0 ot 1 _a-9
_Sh2—5p =0 l1-a 1-b l1-c (1-9
b?+b =0 = LN S =1

l-a 1-b l1-c

b=-1oro
a=2or0 cos(0+¢) —sin(@+¢) cos®d
c=1or9/4 Sol 16: (B) sin® cos0 sing
(a b, ¢) > exactly = (-1, 2, 1) or (0, 0, 9/4) —cosb sind  cos¢

= cos (0 + ¢) [cos 6 cos ¢ —sin O sin ¢] +

Sol15: (C)ax +y+z=0 ) . .

sin (6 + ¢) [ sin 6 —cos ¢] + sin ¢ cos 0]
X+by+z=0 .

+ €0s2¢ (sin’0 + cos?0)
x+y+cz=0ab,c=1 .

= cos? (0 + 0) +sin? (0 + ¢) + cos 2¢

all 0
D=1 b 1],Cc=10 =1+ cos2¢
11c 0 So determinant is only dependent of ¢

So,D,=D,=D,=0
) ) Sol 17: (D) xsin—-ycos 0 + (A +1)z=0
But system has nontrival solution

XcosO+ysinO-A.z=0
Soo,D=0anda, b, c#1

Ax+(A+1ly+zcos6=0

all
D=1 b 1 sin@ —-cos® A+1
1 1 ¢ D = |cos® sin® A

A A+1  cosO
(,->C-CC->(C-C

D =sin 0 [sin 0 cos 0 + A% + A]

D= agl b(—)l 1 + cos (cos®@ + A+ (L +1) (A cosO + cosO—Asin0)
l-c 1-c c D = (sin’0 + cos?0) cos O + sin 6 (A2 + A
10 L —AM=A)+cosO M+ A2+ A+A+1)
1-a D=cosO (A2 +20+2)=cos0[A2+1+(L+1)
=(1-a1-b1-9|0 -1 ﬁ =0 SoforD =0 (- System has infinite solution)
1 1 _c cos0=0,0e@n+1)n/2,xeR nel
l1-c
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Sol 18: (A) a>x—ay =1-a

bx+(3-2b)y=3+aC= {1_(1

3+a

Unique solutionx =1,y =1
a’  -a
b 3-2b

catxy)=(11)

a’-a=1-a

al=1l—=a=1z1
Andb+3-2b=3+a
3-b=3+a

a=-b

So(a b)=(1,-1)or(-1,1)
At-L, )=>x+y=1-(-1)=2
X+y=2
Andx+(3-2)y=3-1=2
X+y=2

Both equations are same so, D =
So it is not unique solution

(@ b)#(=1, 1) (a,b)=(1-1)

Oat(-1,1)

n+2 n+3 n+4

Cn Cn+1 Cn+2
n+3 n+4 n+5

Sol19: (A) D = Cn+1 Cn+2 n+3
(n+4) n+5 n+6

Cn+2 Cn+3 Cn+6

A+n0Nn+2) +3)(n+2) (+4)(n+3)

2 2 2
D= (n+3)n+2) (h+4)n+3) (n+5)(n+4)
2 2 3
(n+4)(n+3) (N+5n+4) (+6)(n+5)
2 2 2
Atn=1
3 6 10
D=|6 10 15
10 15 21

= 3[210-225) + 6 (150 - 126) +10(90-100)

=-45+144-100=-1

There is only one option (A)
Which satisfied the ans.

Using, C, - C,-C,C,»>C -C,

R, - R, - R, we get

_(n+2) W +3
-1 n+3 1|=-1
0 1 0

Sol 20: (A) Ax—y + cos0z=0
3x+y+2z=0
cosx+y+2z=0

0<06<2n

0
Cc=10
0

SoD,=D, =D,=0

A -1 cosH
D=1 3 1 2
cos6 1 2

For non-trivial solution
D=0.D,=D,=D,=0
A[2-2]+1[6 -2 cos O]+cos O [3—-cos 0] =0
=6-2c0s0+3cosO—-cos?0=0
= cos?0—-cos’D-6=0

= €0s?0—3cos 0 +2cos0-6=0
=cos0(cos0—-3)+2(cos0-3)=0
= (cos®-3)(cos6+2)=0
=cosB=3orcosh=-2
But—-1<cos6<1

Socos0#3,-2

There is no solution for non-trivial solution

Multiple Correct Choice Type

cos(x—y) cos(y—z) cos(z-x)
Sol 21: (A, D) [cos(x+Yy) cos(y+2z) cos(z+X)
sin(x+y) sin(y+z) sin(z+x)
cos (A—B) =cosAcosB +sinAsinB
sin (A + B) = cos Bsin A + sin B cos A
cos (A +B)=cosAcosB-sinAsinB
=cos (x—Y) [cos (y + 2) sin (z + X) — cos (z + X)

sin (y + z)] + cos (y—2) [cos (z + x) sin (X + y) —sin (X + 2)



cos (x + y)] + cos (z—x) [cos (x +y) sin (y + z) —cos (y
+z) cos (x +y)]

=cos (x—y)[sin(z+x—-y—-2)]+cos(y—2z) [sin(x +
y—z—-X)]+ cos (z—X) [sin(y + z—x—-Y)]

=cos (x—y)sin (x—y) + cos (y—z) sin(y—2z) + cos
(z=x) sin (z—x)

[sin 2 (x =y) + sin (2(y — z) + sin 2(z — X)]

IR N~

[2 cos (x + z—zy) sin (x + 2) — 2 sin (x —z) cos (X —2)]

NI o

sin (x — z) [cos (x + z — 2y) — cos (X — Z)]

=sin (X—Z) [ZSinusin(y_Z)}
2 2

= 2sin (x—y) sin (y—z) sin (z—x)
—T T
Sol 22: (A, B, C, D) 7 <0< E,OSASn/Z

1+sin’A cos’ A 2sin40
siffA 1+cos’A 2sin40 | =0
sin A cos’ A 1+2sin40

R,—>R-R,, R, >R,—R,
1 0 -1
0 1 -1 =0
sinff A cos’A 1+sin?@
=1+ 25sin40 + cos’A—1 [-sin?A]
=1+ 2sin 40 + sin’0 + cos? 0
= 2 + 25sin 46 = 0 (only depend on 6)
=sin40=-1=40e-n/2 +2nm,n el
Oe-n/8+nn/2,nel
(A) 6 > —-7/8
(B) 6 — 31/8sin406 =-1
Q)0 =-m/8sin40=-1

(D) 6 = 31/8
1 a a°
Sol23:(A,D) |1 x X} =0
b’ ab a?

= xa’? - x%ab + a [x?b? - a?] + a? [ab — xb?]=0

= x[a’—a%b?] + x> [ab’—ab]-a®+ a’b =0

=xabb-1)+ax(1l-b)+at(b-1)=0
=x%ab-ax(1l+b)+a*(+1) =0
=xlab-x@ +a’b)+a*=0

= x%ab-a’x-a?(bx-a) =0

= (bx—-a) (ax—-a?) =0

=bx-a=0o0rax-a?=0

a a’
=X=—0rx=— =2a
b a

a b ao+b
Sol 24: (B, D) b c bo +c
ao+b ba+c 0

R, >R, oR, - R,

3
ab ao+b

b ¢ ba +c

0 0 —(ao® +ba+bo+c)

= (@02 + 2ba + ¢) (b2-ac) =0

So (b?’-ac) =0

b?=ac — bis GM of a, c — ab, c are in GP
or(@ac’+2bo+c)=0

=x=a—>X-0o)

= ax? + 2bx + ¢, (x — a) is a factor of this)

Sol 25: (B, D) x—y + 3z =2

2Xx-y+z=4
X-2y+az=3
1 -1 3
D=2 -1 1
1 -2 o

=l[-a+2]-1[1-2a] +3[-4 +1]
=-o+2-1+20-9=0-38

D0 —>oa=8

fa=8D=0
2 -1 3
D=14 -1 1
3 -2 a

=2[-o+2]-1[3-40]+3[-8+ 3]
=-200+4-3+40-15 =20-14 =2(a-7)
=Ata=8(0=0),D #0

So, at a = 8, system has no solution.
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1 bc bcb+c) log, xyz log,y log,z
Sol 26: (A,B,C,D) |1 ca ca(c+a) (D) log,xyz 1  log,z

1 ab ab(a+b) log, xyz log,y 1

a abc abcb+c) ,l@ 1 b+c logxyz logy logx
a
= —1|b abc abc(c+a))]= ——pb 1 c+a logx logx logx
abc abc
c abc abc(a+b) c 1 a+b logxyz logy logz
logy logy logy
GG +( logxyz logy logz
a 1l a+b+c a ll1l logz  logz logz
=(@abc)|b 1 a+b+c=(@bc)(@a+b+c)b 1 1
111
c 1 a+b+c c 11 _ (logxyz)(logy)(logz) 111 =0
€, -c, (Iogx)(logy)(logz) 111
a 01 (v C =¢=0)
=(@bcg@+b+cb 0 1 =0
c 01 Sol 27: (A, B, C, D) ax — by = a? — b?posses an infinite
no. of solution
11 b 11
1 ab _+E Cc anc CE+E bX—b2y=2+4b
a
2 —
@ be 1+Y=tla abc allsl soD=0=" P|-_paib=0p
b ¢| abc b ¢ —b?
11 1 1
1 ca —+— b abc b{—+—} =b¥(1-a)=0
c a c a
—>b=0o0ra=z%1 . (i)
c c c
c - —+— 5
c a b a-b -b
abc a a a b,=0= 2
—la - —+-| >+, 2+4b -b
abc a b c
b b b b =-Db?@>-b)+b(2+4b)=0
J— _+_
b a ¢ —a?b?+b*+2b+4b?=0
[1 1 1) b(b?+4b +2-2a%b) =0
¢ 1 cf=+—+-
a b ¢ c1c =b=0o0rb?+4b +2=a%b - (i)
1 11 1 11 2 2
a1l a(—+—+—}=[—+—+—} al a a® a -b
D=0=> =a’(2+4b) +b(b-a?)=0
i ? ‘13 ab Il 1o ' b 2+4b
b 1 b(g+E+EJ 2a’ + 4a’b + b?—-ba? = 0 ...(iii)
All option are satisfied equation (i, i, iii)
C,—>c—-¢
01 ¢ Sol 28: (A, C) p, q, 1, s arein AP
1 11
= E+E+E 01 a =0 P=pqgq=p+dr=p+2d,s=p+3d
01b D is common difference of the A.P.
0 a-b a-c 0 (a-b) (a-9 p+sinx q+sinx p—r+sinx
@ pb-a 0 b-c=|-(a-b) 0 (b-q f(x) = [g+sinx r+sinx  —1+sinx
c-a ¢c-b 0| |-(@-¢) -(b-c) O r+sinx s+sinx s—gq+sinx

This is stew symmetric matrix so value of determinate C,»¢,-¢,C,oc—c
. v
is zero.
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p+sinx q-p —-p+qg-r x=& _ k-2
fx) = [q+sinx r-q -1-q D 1
r+sinx s-r s—q-r 1 3

‘=8—3(1+k)=5—3k

¥ 1+k 8

p +sinx d -p-2d

= |g+d+sinx d -1-p-d y=5-3k
p+2d+sinx d -p Which will satisfied other equation of (x, y)
R,>R,-R,R,>R,~R =>Bk-2)-1+k(5-3k)+2+k=0
, =>3k-2-(5-3k*+2k)+2+k=0

p+sinx d —-p-2d

f(X): d 0 _1_p_d+p+2d =3k-2-5+3k*-2k+2+k=0
2d 0 -p+p+2d =>3k?*+2k-5=0

=3k?+5k-3k-5=0
k(B3k+5)-13k+5)=0

p+sinx d -p-2d

=| d 0 d-1
2d 0 2 =(k-1)(Bk+5)=0
= d[2d(d - 1) - 2d% =k-1=00r3k+5=0
k=1ork=-5/3

= d(2d?-2d - 2d?) = - 2d?

Sol 30: (A, B, C)

2 2 o2 T
j f(x)dx = j—zdzdx = x| =-2d2(2)=-4
0 0 d 0

1 1 )
>d?=1=d=%1 z z 7
D - —(y+2) 1 1
Sol29: (A, C)x+y=3 ) X2 X X
L+kx+Q+Kky=8 .. (i) —yly+2) —(x+2y+2z) -—y(x+y)
X’z Xz xz°
x-(1+ky=-2+Kk) ... (i)
1 1 1
1 1 D= 2 2 202
L= =2+k-(1+k=1 z° X° Xz
1+K 2+K
z z —(x+vy)
D,#0.,50 —~(y+2) X X
-zy(y+2z) —(x+2y+2z)(xz) -yx(x+Vy)
13:‘1 1 =-1-k-1=-2-k=-(2+Kk) v Y Y Y
1 —1+k) C,—>C,-C, and
3 1 “zy (y +2) + yx (X +y) = —zy’ = 2%y + yx* + y’X
SoD = =-30+k+2+k
*-2+k) -@L+k) =ylyx-z) +x* -z =yx-2) [y + x + Z]
=-3-3k+2+k=-2k-1 _ 1
b= XA'Z4
2D, =0 1+k (2+k)
1 -(1+k) (X+y+2) (X+Yy+2) —(x+vy)
=11+ kP-4 K) = (k2 + 3k + 3) —x+y+2) 0 X
yx=2)(x+y+2z) Xl(y-2)(x+y+2z)-2yz] —xy(x+y)
From (ii) & (iii)
(xX+y+2)
P o304 0-8=6+3k-8=3k-2 T
" l8 24k Xz
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variables and that could have only unique, no solution

1 X+y+z —(x+vy) i finitel uti
1 0 y or infinitely many solution.
y(x—2) X(y-z)(x+y+z)-2yz] -xy(x+y) .. Itis not possible to have two solutions.
Hence, number of matrices A is zero.
R, R, +R,
b (X+y+2) ax—by-c bx + ay cX+a
T A Sol 3: Given | bx+ay -ax+by-c cy+b |=0
cx+a cy+b —ax—by+c
0 X+y+z -y
-1 0 X a’x—aby-ac  bx+ay cx+a
yx=2) Xy -2)(x+y+2)xyz) —xy(x+y) R e
a
X+y+2 acx + a’ cy+b —ax—by+c

x* +4
Applying C, > C, +bC, +cC
oy +2) (o o)y (x-2) sys(oma)xry +2)(y-z)] oD

@@ +b? +c?)x ay + bx cX+a
P . Y i = 1(a2+b2+c2)y by—-c—-ax b+cy |=0
a
revious Years Questions b2+ bicy  cax_by
1 a al 1 X ay+bx cx+a
Sol 1: (B) Let A =|cos(p—d)x cospx cos(p+d)x = 3 y by-c-ax b+cy |=0
sin(p—d)x sinpx  sin(p + d)x 1 b+cy c-ax-by
Applying C; > C, +G; (- @ +b*+c” =1)

5 5 Applying C, - C, -bC; and C; - C; —cCy
l+a a a

1x ay a
= —ly —c-ax b =0
1 cy —ax —by

= 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 =|2cospxcosdx cospx cos(p+d)x 1 x* axy ax
2sinpxcosdx  sinpx  sin(p +d)x = —|y -—Cc-ax b =0

1 cy —ax-by
Applying C; - C, —2cosdx C,

Applying R; - R; +yR, +R;

1+a’ —2acosdx a a’
= A= 0 cospx  cos(p +d)x X+y?+1 0 0
0 sinpx  sin(p +d)x = — y —C—ax b =0
ax
1 cy —ax —by
= A=(1+a’-2acosdx)
[sin(p + d)x cospx —sinpx cos(p + d)x] = l[(x2 + y2 +1){(-c—ax)(-ax —by)—b(cy)}] =0
ax
= A =(1+a®-2acos dx)sindx 1
Which is independent of p. = ;[(x2 +y? +1)(acx + bey + a’x? + abxy —bcy)] =0
X 1 = i[(x2 +y2 +1)(acx + a’x? +abxy)]=0
ax

Sol 2: Since, A|Y|=|0] is linear equation in three 1 .
7 0 = —[ax(x* +y“ +1)(c+ax+by)]=0
ax
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= (< +y’ +1)@ax+by+c)=0 = ax+by+c=0 Applying R, >R, +R,

Which represents a straight line.

sin® cos0 sin20
Sc')l'4: Slncg, thg given system of equations posses non- sinl 0 +2_TC cos 9+2_7I sin 29+ﬁ
trivial solution, if
0 1 -2 +sin[(—)—2—nj +cos(9—2—nj +sin(29—ﬂ)
0 -3 1=0k=0 3 3 3

k -5 4 sin 6—2—n cos 9—2—“ sin 29—ﬂ
3 3 3

On solving the equations x =y =z = (say)

. For k = 0, the system has infinite solutions for L eR . ) on ) on
Now, sin| 6 +— [+sin| 6 ——

Sol 5: Given system of equations are

2 2 2 2
3x + my = mand 2x - 5y = 20 0+ -2t 0+ 0+
] =2sin 5 3 cos 3 > 3
Here, A:‘Z m‘:—15—2m
m m 3 m =25inecosz—n — 2sinOcos| m— =
and A, = =-25m; A, = =60-2m 3 3
20 -5 Y12 20

. Y H
. . . . =-2sin0 Z =-sinB®
If A=0, then system inconsistent i.e. it has no solution. >INBcos 3

IfA=0ie m= % then system has a unique solution 44 cos£9+2_”j n cos(e—z—nj
3 3

for any fixed value of m.

We have x—i— -25m  25m 6+2—n+6—2?7c 9+2?7t—6+2?7c

’ A -15-2m 15+2m =2cos 2 cos 5

Ay 60-2m  2m-60
and y=—= =

A -15-2m 15+2m 2n 1

=2cos0cos 3 =2cos6 -3 =-cos0
For x >0, 2>m >0
15+2m 4 4
15 . and sin| 20+ 2 | £ sin| 20 - 2%

3m>00rm<—7 . () 3 3
and y >0 2m—60>0 2(9+ﬁ+26—ﬂ 26+4TE—26+ﬂ

"2m+15 =2sin 3 3 |cos 3 3

15 2 2
= m>300or m<-—— ... (i)
’ 4
From equation (i) and (ii) we get = 25in26cos?n = 25in26cos(n+§j
15
m< 5 orm > 30 = —25in29cos§ = —sin20
sin® cos0 sin20
sin® cos0 sin20

A= —sin® —cos0 —sin20

. 2n 2n . 4n '
Sol 6: Let sm(9+?] cos[6+?j sm[26+?J sin(e—z?nj cos[e—z?nj sin(ZG—%)

sin e—z—“ cos 9—2—“ sin 26—ﬂ
3 3 3 = 0 (Since, R; and R, are proportional).
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Sol 7: (B) Method I
Total no. of ways =3°> - C;3-1° +* C,3-1°
=243-3%x32+3=246-96 =150

Alternative Method

System I
Boxes I I III
Balls I 2 2
For this system no. of ways
|
= —E;—x—-x ox4x3x2 x6 =90
212111 2! 2x2x2
System II
Boxes I II I
Balls I 3 1

For this system no. of ways

( 51
= —_— X
311111 21

j><3!=10><6=60

Total no. of ways =90+ 60 =150

Sol 8: (B, C)

1+a?+20a
4+ 0’ +4a

9+a’ +6a

3+ 2a
5+2a

(3+ a)2 (3+2a)

2

1+ 40’ + 4o

4+ 402 + 8o

(1+a) (1+2a) (1+3a)
(2+a) (2+2a)" (2+30)’| =648
(3+3a)’

1+90° + 60

2
4+90° +12 R, >R, -R;

9+40° +12a. 9+90° +18a

R, - R, -R, = —648a

3+4a
5+4a

C, »>C,-C, = -648a

1+0’+20 1+40’+40 1+9a?+60

3+6a
5+6a

¢, -G -G

a’-4 402-4 9% -4

) -2 -2 |=-648a

5+2a 5+4a 5+6a
o’ -4 40’-4 9a’-4

2 1 1 1 |=648a
5+2a 5+4a 5+6a
a’ -4 30° 8d°

2 1 0 0 |=-648a
5420 2a 4o

—2(12&3 - 16a3) — 648

N 2(—4a3) — —6480.

:>oc((x2—81)=0

= a=0,9,-9

1 1 1+
Sol9:(2) |2 4 1+8x%|=10
3 9 1+27%°

111 11 1

X2 4 1+x%2 4 8|=10
391 3 9 27
10 0 10 0

2 2 -1+x%2 2 6|=10
36 -2 3 6 24

6x> +x> -5=0=6x°+6x> -5 -5=0
(6x3—5)(x3+1)=0

5 s
x> = c orx> = -1 Two real distinct values of x.



