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156. Applying Rz - R3 —R5, we have
x? —a? x2 —b? x? —c?
A= (x—a)3 (x—b)3 (x —0)3
6x2a +2a3 6x% +203 6x%c +2¢3

1
Applying Rz — ER3, then R, - Ry +R3, we get

x? —a? x2 —b? x2 —c?

A:2x3+3xa2 x3+3xb2 x3+3xc2
3x2a+a® 3x%b+b3 3xZ% +c3
Applying Ry —> (1/X)R1 and then C, - C5, -C4,C3 — C3 —Cq, we obtain

x? —a? a?-p? a?-c?

A =2x|x2 +3a% 3(b2—a2) 3(02—a2)
3x%a +ad 3x2(b—a)+b3—a3 3x2(c—a)03—a3

x2 -a? —-(a+b) —-(a+c)

- 2x(b-a)(c-a)| x?+3a? 3(b+a) 3(c+a)

3x%a+a° 3x2+b%2+ab+a’ 3x2+c2+a+ac

Applying R, — R, +3R;,and Rz — Rz +aRj, we get

x2-a2 —(a+b) -(a+c)

A=2x(b-a)(c-a)x 4x? 0 0

4x2a 3x2 +b2 3x2 +c2

Expanding along R,, we have

A =8x3 (b-a)(c- ){(a+b)(3x +c) (a+c)(3x2+b2)}

:8x3 {3x2 +ac +bc? abz—bcz}
-8x3(b {3x2 b-c)+bc(c- b)+a( 2—bz)}
- 8x3(b-a)(c-a)(b-c){3x? - (bc +ac +ab)|

As a,b,c aredistinct, A =0 gives x =0 or x2 =1/3(bc +ca +ab), if ab +bc +ca <0, the only real root

isx=0

1
If ab+bc+ca >0, rootare x =0, /E(bc +ca+ab).
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Applying C3 - C3 —(C2 —Cl) and C4 »>Cy —(C]_ +C2), we get

a c 0] 0]
Ao c b 0] 0]
“la-b b-c a+c-2b O
X y z+x-y 1
a c 0]
=| C b 0] (expanding along Cy4)
a-b b-c a+c-2b
=(a +c—2b)(ab—cz) (expanding along C3)
A=0
= a+c-2b=0 or ab-c?2=0

Thus, a,b,c are in A.P. or a,c,b are in G.P.

1 a a®

We have [l b b2 =(a-b)(b-c)(c-a)
1 ¢ c?

L.H.S= ! X[f(a)(c—b) ,fb)a-c) flc)b-a)
(a-b)(b-c)(c-a) (x -a) (x —b) (x —c)

Expanding along C3)

From R.H.S, by partial fractions, we get
f(x) A B C

R.H.S = = + +
(x-a)(x-b)(x-c) x-a x-b x-c
[ since degree of f (x) is less 3]
Then, A = [L:l = L
(x =b)(x -c) « = (a-b)(a-c)

L f(b)
Similarly, B=——~—— and C =
b-a)(b

1
(a_b)(b_c)(c_a)*[ (x-b)  (x-b)  (x-o)

Hence, L.H.S = R.H.S

R.H.S. =

Ap +apym +tapiom 2ap +3ap.m +4ap,om 4ap +9ap.m +16ap,om
D =|ag +apim +agi2m 2aq+3agq.m +4a8giom 4aq+9agim +16ag,om
ar +arym +ari2om  28r +3ar .y +4ariom 44y +9ar.m +16ar o

a, +a a

P p+m +ap+2m

p
=18q T8q+m t8g+2m  Zg+m

m +2a Say.im +12a

p+2m p

g+2m 5aq+m +12a

p+2m
+2a g+2m
ar +8r m tar,om a m +2ar+2m 5ar+m +12ar+2m

[Applying C» — C5 —2C; and C3 — C3 —4Cq ]

ap _qp+2m ap+m +2ap+2m 2ap+2m
=18q “8g+2m &q+m +2aq+2m 2aq+2m
a —8riom  Grim +2ar+2m 2ar+2m
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Applying C]_ - C]_ —02,03 - C3 - 5C2]
1
Applying C, - Cy, -Cg3,thenCy - Cq +EC3’ then taking 2 common from Cg3, we get

8p @p+m @p+2m ap +a8piom —2a8pim 8Qpsm api2m

D=2lag agym ag+2m|=2|a8p +ag+2m —28g+m ag+m &g+2m
ar +ar,om —28rym  @rym  Ari2m

ar ar4+2m

[Applying C; - C1 +C3 -2C5]

8rm

0 apym @apizm
=20 agym ag+2m| (@s ap.apim.api2m arein A.P. like others)

0 arym ari2m

=0
160. We know that
n-1
n
r]Cr = Cra
n n n
_n_lcr—l —n_lcr n_1cr+1
r r+2
n+1 n+1 n+1
A nr)= n N n n
( ) r r-1 r+1 r+2 r+l
n+2 n+2 n+2
n+1Cr -1 n+1Cr n+1Cr +1
r r+2
n(n+1)(n+2 n+2¢
= MA(n -1r-1) 2—3A(n -1r-1) . ()
r(r+1)(r+2) r+ecs
Repeating the process, we have
n+2C3 n+1C3
A(n,r): TTA(F\—Z, I’—2)
C3 ""C3
n+2 n+1 n n-r+3
B Cs C3 Cs C AR —1.0 5
T or+2 r+1 r 3 (n-r, ) """ @)
C3 C3 C3 Cs
n—rCO n—rcl n—rc2
Now, A(n—r,O): n—r+1CO n—r+1Cl n r+1C
n—r+2CO n—r+2c:1 n—r+2c:2
1 - 1 1
n-r —(n-r)(n-r -
2( I ) 1 n-r —(n-r)(n-r-1)
1 2
=1 n-r+1 —(n-r+l)(n-r) (=0 1 n-r
2
1 0 1 n-r+1
1 n-r+2 E(n—r+2)(n—r+1)
(R3—)R3—R2,R2—)R2—R1)
=Nn-r+i-n+r=2 . 3)

Hence from (2) and (3), we get
(n +2C3)(n+1c3)____(n—r+303)

(r+2c3)(”1c3)....(3c3)

A(n,r):
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161. The given system of equations will have a non-trivial solution if the determinant of coefficients

a-t b c
A=|b ¢-t aj|=0 ... (1)
c a b-t

A =0 is a cubic equation (equation of degree 3) in t, so it has in general three solutions. Let t1,t>,and t3
be the solutions and
2
A= pots + plt + pzt +p3 (2)

Clearly, coefficient of t3 is po =-1.So

titotg = —(p—i) = p3 [constant term in the expansion of A, i.e.,A(t =0)]
a b c

Hence, tytotz3 =b ¢ a
c ab
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