
 

 

 

Determinants 

Class 12th 

 
Q.1) 

Show that 
∣
∣
∣
∣1 + a 1 1

1 1 + 𝑏 1
1 1 1 + 𝑐∣

∣
∣
∣

= 𝑎𝑏𝑐 + 𝑏𝑐 + 𝑐𝑎 + 𝑎𝑏 

Sol.1) 
We have

∣
∣
∣
∣1 + a 1 1

1 1 + 𝑏 1
1 1 1 + 𝑐∣

∣
∣
∣
 

taking a , b , c common from R1 , R2 & R3 respectively 

        =  𝑎𝑏𝑐

∣
∣
∣
∣
∣
∣
∣
∣1

𝑎
+ 1

1

𝑎

1

𝑎
1

𝑏

1

𝑏
+ 1

1

𝑏
1

𝑐

1

𝑐

1

𝑐
+ 1∣

∣
∣
∣
∣
∣
∣
∣

 

𝑅1 → 𝑅1 + 𝑅2 + 𝑅3 

 =  𝑎𝑏𝑐

∣
∣
∣
∣
∣
∣
∣
∣1 +

1

𝑎
+

1

𝑏
+

1

𝑐
1 +

1

𝑎
+

1

𝑏
+

1

𝑐
1 +

1

𝑎
+

1

𝑏
+

1

𝑐
1

𝑏

1

𝑏
+ 1

1

𝑏
1

𝑐

1

𝑐

1

𝑐
+ 1 ∣

∣
∣
∣
∣
∣
∣
∣

         

       =  𝑎𝑏𝑐 (1 +
1

𝑎
+

1

𝑏
+

1

𝑐
)

∣
∣
∣
∣
∣
∣1 1 1

1

𝑏

1

𝑏
+ 1

1

𝑏
1

𝑐

1

𝑐

1

𝑐
+ 1∣

∣
∣
∣
∣
∣

 

𝑐2 → 𝑐2 − 𝑐1and𝑐3 → 𝑐3 − 𝑐1 

        =  𝑎𝑏𝑐 (1 +
1

𝑎
+

1

𝑏
+

1

𝑐
)

∣
∣
∣
∣
∣
∣1 0 0

1

𝑏
1 0

1

𝑐
0 1∣

∣
∣
∣
∣
∣

 

expanding along R1 

        =  𝑎𝑏𝑐 (1 +
1

𝑎
+

1

𝑏
+

1

𝑐
) × 1 

        =  𝑎𝑏𝑐 (1 +
1

𝑎
+

1

𝑏
+

1

𝑐
) = RHS 

        =  𝑎𝑏𝑐 + 𝑏𝑐 + 𝑐𝑎 + 𝑎𝑏    = RHS             ans. 

Q.2) 
Show

∣
∣
∣
∣ 𝑎 𝑎 + 𝑏 𝑎 + 𝑏 + 𝑐
2𝑎 3𝑎 + 2𝑏 4𝑎 + 3𝑏 + 2𝑐
3𝑎 6𝑎 + 3𝑏 10𝑎 + 6𝑏 + 3𝑐∣

∣
∣
∣

= 𝑎3 

Sol.2) 
We have 

∣
∣
∣
∣ 𝑎 𝑎 + 𝑏 𝑎 + 𝑏 + 𝑐
2𝑎 3𝑎 + 2𝑏 4𝑎 + 3𝑏 + 2𝑐
3𝑎 6𝑎 + 3𝑏 10𝑎 + 6𝑏 + 3𝑐∣

∣
∣
∣
 

taking a common from C1 

        =  
∣
∣
∣
∣1 𝑎 + 𝑏 𝑎 + 𝑏 + 𝑐
2 3𝑎 + 2𝑏 4𝑎 + 3𝑏 + 2𝑐
3 6𝑎 + 3𝑏 10𝑎 + 6𝑏 + 3𝑐∣

∣
∣
∣
 

𝑅2 → 𝑅2 − 2R1and𝑅3 → 𝑅3 − 3R1 



 

 

 

        =  𝑎
∣
∣
∣
∣1 𝑎 + 𝑏 𝑎 + 𝑏 + 𝑐
0 𝑎 2𝑎 + 𝑏
0 3𝑎 7𝑎 + 3𝑏 ∣

∣
∣
∣
 

𝑅3 → 𝑅3 − 3R2 

        =  𝑎
∣
∣
∣
∣1 𝑎 + 𝑏 𝑎 + 𝑏 + 𝑐
0 𝑎 2𝑎 + 𝑏
0 0 𝑎 ∣

∣
∣
∣
 

expanding along R1 

        =  𝑎[𝑎2] = 𝑎3    ans. 

Q.3) 

If x , y , z are different and
∣
∣
∣
∣
∣𝑥 𝑥2 1 + 𝑥3

𝑦 𝑦2 1 + 𝑦3

𝑧 𝑧2 1 + 𝑧3∣
∣
∣
∣
∣

= 0 then show 𝑥𝑦𝑧 = – 1. 

Sol.3) 

We have 

∣
∣
∣
∣
∣𝑥 𝑥2 1 + 𝑥3

𝑦 𝑦2 1 + 𝑦3

𝑧 𝑧2 1 + 𝑧3 ∣
∣
∣
∣
∣

= 0 

applying sum property in C3 

       ⇒   
∣
∣
∣
∣
∣𝑥 𝑥2 1
𝑦 𝑦2 1

𝑧 𝑧2 1∣
∣
∣
∣
∣

+
∣
∣
∣
∣
∣𝑥 𝑥2 𝑥3

𝑦 𝑦2 𝑦3

𝑧 𝑧2 𝑧3∣
∣
∣
∣
∣

= 0 

taking x , y , z common R1 , R2 , R3 resp. 

       ⇒   
∣
∣
∣
∣
∣𝑥 𝑥2 1
𝑦 𝑦2 1

𝑧 𝑧2 1∣
∣
∣
∣
∣

+ 𝑥𝑦𝑧
∣
∣
∣
∣
∣1 𝑥2 𝑥3

1 𝑦2 𝑦3

1 𝑧2 𝑧3 ∣
∣
∣
∣
∣

= 0 

𝑐2 ↔ 𝑐3 

       ⇒   −
∣
∣
∣
∣
∣𝑥    1   𝑥2

𝑦   1   𝑦2

𝑧   1   𝑧2 ∣
∣
∣
∣
∣

+ 𝑥𝑦𝑧
∣
∣
∣
∣
∣1   𝑥    𝑥2

1   𝑦   𝑦2

1    𝑧   𝑧2 ∣
∣
∣
∣
∣

= 0 

𝑐1 ↔ 𝑐2 

       ⇒   
∣
∣
∣
∣
∣1   𝑥   𝑥2

1   𝑦   𝑦2

1   𝑧   𝑧2 ∣
∣
∣
∣
∣

+ 𝑥𝑦𝑧
∣
∣
∣
∣
∣1   𝑥   𝑥2

1   𝑦   𝑦2

1   𝑧   𝑧2 ∣
∣
∣
∣
∣

= 0 

       ⇒   
∣
∣
∣
∣
∣𝑥   𝑥2   1
𝑦   𝑦2   1

𝑧   𝑧2   1∣
∣
∣
∣
∣
(1 + 𝑥𝑦𝑧) = 0 

𝑅2 → 𝑅2 − 𝑅1, 𝑅3 → 𝑅3 − 𝑅1 

       ⇒  
∣
∣
∣
∣
∣ 1            𝑥            𝑥2

0   𝑦 − 𝑥    𝑦2 − 𝑥2

0      𝑧 − 𝑥      𝑧2 − 𝑥2∣
∣
∣
∣
∣

(1 + 𝑥𝑦𝑧) = 0 

       ⇒  (𝑦 − 𝑥)(𝑧 − 𝑥)
∣
∣
∣
∣
∣𝑥 𝑥2 1
𝑦 𝑦2 1

𝑧 𝑧2 1∣
∣
∣
∣
∣

(1 + 𝑥𝑦𝑧) = 0 

expanding along R1 
       ⇒   (𝑦 − 𝑧)(𝑧 − 𝑥)[𝑧 + 𝑥 − 𝑦 − 𝑥](1 + 𝑥𝑦𝑧) = 0 
       ⇒   (𝑦 − 𝑥)(𝑧 − 𝑥)(𝑧 − 𝑦)(1 + 𝑥𝑦𝑧) = 0 
but  ⇒   𝑦 − 𝑥 ≠ 0 

           𝑧 − 𝑥 ≠ 0                  since𝑥 ≠ 𝑦 ≠ 𝑧  given 

           𝑧 − 𝑦 ≠ 0 



 

 

 

...  only 1 + 𝑥𝑦𝑧 = 0 
       ⇒   𝑥𝑦𝑧 = −1     Proved 

Q.4) 

Show
∣∣
∣∣
∣ −𝑏𝑐      𝑏2 + 𝑏𝑐      𝑐2 + 𝑏𝑐
𝑎2 + 𝑎𝑐     − 𝑎𝑐      𝑐2 + 𝑎𝑐
𝑎2 + 𝑎𝑏     𝑏2 + 𝑎      𝑏 − 𝑎𝑏∣∣

∣∣
∣

= (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)3 

Sol.4) 𝑅1 → 𝑎𝑅1; 𝑅2 → 𝑏𝑅2and𝑅3 → 𝑐𝑅3 

        =  
1

𝑎𝑏𝑐 ∣∣
∣∣
∣−𝑎𝑏𝑐         𝑎𝑏2 + 𝑎𝑏𝑐       𝑎𝑐2 + 𝑎𝑏𝑐
𝑎2𝑏 + 𝑎𝑏𝑐       − 𝑎𝑏𝑐      𝑐2𝑏 + 𝑎𝑏𝑐
𝑎2𝑐 + 𝑎𝑏𝑐      𝑏2𝑐 + 𝑎𝑏𝑐      − 𝑎𝑏𝑐 ∣∣

∣∣
∣
 

taking a , b , c common from𝑐1, 𝑐2and𝑐3 

        =  
𝑎𝑏𝑐

𝑎𝑏𝑐 ∣
∣
∣
∣ −bc 𝑎𝑏 + 𝑎𝑐 𝑎𝑐 + 𝑎𝑏
𝑎𝑏 + 𝑏𝑐 −𝑎𝑐 𝑏𝑐 + 𝑎𝑏
𝑎𝑐 + 𝑏𝑐 𝑏𝑐 + 𝑎𝑐 −𝑎𝑏 ∣

∣
∣
∣
 

𝑅1 → 𝑅1 + 𝑅2 + 𝑅3 

        =  
∣
∣
∣
∣ab + bc + ac 𝑎𝑏 + 𝑏𝑐 + 𝑎𝑐 𝑎𝑏 + 𝑏𝑐 + 𝑎𝑐

𝑎𝑏 + 𝑏𝑐 −𝑎𝑐 𝑏𝑐 + 𝑎𝑏
𝑎𝑐 + 𝑏𝑐 𝑏𝑐 + 𝑎𝑐 −𝑎𝑏 ∣

∣
∣
∣
 

taking (𝑎𝑏 +  𝑏𝑐 +  𝑐𝑎) common from R1 

        =  (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)
∣
∣
∣
∣ 1 1 1
𝑎𝑏 + 𝑏𝑐 −𝑎𝑐 𝑏𝑐 + 𝑎𝑏
𝑎𝑐 + 𝑏𝑐 𝑏𝑐 + 𝑎𝑐 −𝑎𝑏 ∣

∣
∣
∣
 

𝑐2 → 𝑐2 − 𝑐1and𝑐3 → 𝑐3 − 𝑐1 

        =  (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)
∣
∣
∣
∣ 1 0 0
𝑎𝑏 + 𝑏𝑐 −𝑎𝑏 − 𝑏𝑐 − 𝑎𝑐 0
𝑎𝑐 + 𝑏𝑐 0 −𝑎𝑏 − 𝑏𝑐 − 𝑐𝑎∣

∣
∣
∣
 

taking (ab + bc + ca) common from𝑐2and𝑐3 both 

        =  (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)2

∣
∣
∣
∣ 100
𝑎𝑏 + 𝑏𝑐 − 10
𝑎𝑐 + 𝑏𝑐0 − 1∣

∣
∣
∣
 

expanding along R1 

        =  (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)3(1) = (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)3= RHS     

Q.5) 

Show  

Sol.5) 

We have
∣∣
∣∣
∣𝑏2 + 𝑐2 𝑎𝑏 𝑎𝑐

𝑏𝑎 𝑐2 + 𝑏2 𝑏𝑐
𝑐𝑎 𝑐𝑏 𝑎2 + 𝑏2∣∣

∣∣
∣
 

𝑅1 → 𝑎𝑅1; 𝑅2 → 𝑏𝑅2and𝑅3 → 𝑐𝑅3 

        =  
1

𝑎𝑏𝑐
∣
∣
∣
∣
∣𝑎(𝑏2 + 𝑐2) 𝑎2𝑏 𝑎2𝑐

𝑎𝑏2 𝑏(𝑐2 + 𝑏2) 𝑏2𝑐

𝑐2𝑎 𝑐2𝑏 𝑐(𝑎2 + 𝑏2)∣
∣
∣
∣
∣

 

taking a , b , c common from𝑐1, 𝑐2, 𝑐3 resp. 

        =  
𝑎𝑏𝑐

𝑎𝑏𝑐 ∣∣
∣∣
∣ 𝑏2 + 𝑐2            𝑎2        𝑎2

𝑏2        𝑐2 + 𝑎2        𝑏2

𝑐2           𝑐2           𝑎2 + 𝑏2∣∣
∣∣
∣
 

𝑅1 → 𝑅1 + 𝑅2 + 𝑅3 

∣b
2
+ c

2
ab ac

ba c
2+ b

2
bc

ca cb a
2
+ b

2∣= 4a
2
b

2
c

2



 

 

 

        =  
∣
∣
∣
∣
∣2(𝑏2 + 𝑐2) 2(𝑐2 + 𝑎2) 2(𝑎2 + 𝑏2)

𝑏2 𝑐2 + 𝑎2 𝑏2

𝑐2 𝑐2 𝑎2 + 𝑏2 ∣
∣
∣
∣
∣
 

2 common from R1 

        =  
∣∣
∣∣
∣𝑏2 + 𝑐2 𝑐2 + 𝑎2 𝑎2 + 𝑏2

𝑏2 𝑐2 + 𝑎2 𝑏2

𝑐2 𝑐2 𝑎2 + 𝑏2∣∣
∣∣
∣
 

𝑅2 → 𝑅2 − 𝑅1and𝑅3 → 𝑅3 − 𝑅1 

        =  2
∣
∣
∣
∣𝑏2 + 𝑐2 𝑐2 + 𝑎2 𝑎2 + 𝑏2

−𝑐2 0 −𝑎2

−𝑏2 −𝑎2 0 ∣
∣
∣
∣
 

𝑅1 → 𝑅1 + 𝑅2 + 𝑅3 

        =  2
∣
∣
∣
∣ 0   𝑐2   𝑏2

−𝑐2   0   − 𝑏2

−𝑏2    − 𝑎2   0∣
∣
∣
∣
 

        =  2
∣
∣
∣
∣ 0   𝑐2      𝑏2

−𝑐2   0   − 𝑎2

−𝑏2   − 𝑎2      0∣
∣
∣
∣
 

expanding 

        =  2[−𝑐2(−𝑎2𝑏2) + 𝑏2(𝑎2𝑐2)] 

        =  2(𝑎2𝑏2𝑐2 + 𝑎2𝑏2𝑐2) = 4a2𝑏2𝑐2     ans. 

Q.6) 

Show that
∣
∣
∣
∣
∣𝑏 + 𝑐     𝑐 + 𝑎     𝑎 + 𝑏
𝑞 + 𝑟     𝑟 + 𝑝     𝑝 + 𝑞
𝑦 + 𝑧     𝑧 + 𝑥     𝑥 + 𝑦∣

∣
∣
∣
∣

= 2
∣
∣
∣
∣
∣𝑎    𝑏    𝑐
𝑝    𝑞    𝑟
𝑥    𝑦    𝑧∣

∣
∣
∣
∣
 

Sol.6) 

We have
∣
∣
∣
∣
∣𝑏 + 𝑐     𝑐 + 𝑎     𝑎 + 𝑏
𝑞 + 𝑟     𝑟 + 𝑝     𝑝 + 𝑞
𝑦 + 𝑧     𝑧 + 𝑥     𝑥 + 𝑦∣

∣
∣
∣
∣
 

𝑐1 → 𝑐1 + 𝑐2 + 𝑐3 

        =  

∣
∣
∣
∣
∣2(𝑎 + 𝑏 + 𝑐)     𝑐 + 𝑎      𝑎 + 𝑏
2(𝑎 + 𝑏 + 𝑐)     𝑟 + 𝑝      𝑝 + 𝑞

2(𝑥 + 𝑦 + 𝑧)     𝑧 + 𝑥      𝑥 + 𝑦∣
∣
∣
∣
∣
 

        =  2
∣
∣
∣
∣
∣𝑎 + 𝑏 + 𝑐      𝑐 + 𝑎      𝑎 + 𝑏
𝑝 + 𝑞 + 𝑟      𝑟 + 𝑝      𝑝 + 𝑞
𝑥 + 𝑦 + 𝑧      𝑧 + 𝑥      𝑥 + 𝑦∣

∣
∣
∣
∣
 

𝑐2 → 𝑐2 − 𝑐1and𝑐3 → 𝑐3 − 𝑐1 

        =  2
∣
∣
∣
∣
∣𝑎 + 𝑏 + 𝑐      − 𝑏      − 𝑐
𝑝 + 𝑞 + 𝑟      − 𝑞      − 𝑟
𝑥 + 𝑦 + 𝑧      − 𝑦      − 𝑧∣

∣
∣
∣
∣
 

Now, 𝑐1 → 𝑐1 + 𝑐2 + 𝑐3 

        =  2
∣
∣
∣
∣
∣𝑎     − 𝑏     − 𝑐
𝑝     − 𝑞     − 𝑟
𝑥     − 𝑦     − 𝑧∣

∣
∣
∣
∣
 

taking (–) sign from𝑐1&𝑐3both 

        =  2
∣
∣
∣
∣
∣𝑎   𝑏   𝑐
𝑝   𝑞   𝑟
𝑥   𝑦   𝑧∣

∣
∣
∣
∣
 = RHS 



 

 

 

Q.7) 
Show

∣
∣
∣
∣𝑎 + 𝑏𝑥   𝑐 + 𝑑𝑥   𝑝 + 𝑞𝑥
𝑎𝑥 + 𝑏   𝑐𝑥 + 𝑑   𝑝𝑥 + 𝑞

𝑢               𝑣               𝑤 ∣
∣
∣
∣

= (1 − 𝑥2)
∣
∣
∣
∣ 𝑎    𝑐    𝑝
𝑏    𝑑    𝑞
𝑢    𝑣    𝑤∣

∣
∣
∣
 

Sol.7) 
We have 

∣
∣
∣
∣𝑎 + 𝑏𝑥   𝑐 + 𝑑𝑥   𝑝 + 𝑞𝑥
𝑎𝑥 + 𝑏   𝑐𝑥 + 𝑑   𝑝𝑥 + 𝑞

𝑢               𝑣               𝑤 ∣
∣
∣
∣
 

𝑅1 → 𝑅 − 1 − 𝑥𝑅2 

        =  
∣
∣
∣
∣
∣𝑎 − 𝑎𝑥2     𝑐 − 𝑐𝑥2     𝑝 − 𝑝𝑥2

𝑎𝑥 + 𝑏     𝑐𝑥 + 𝑑     𝑝𝑥 + 𝑞
𝑢            𝑣            𝑤 ∣

∣
∣
∣
∣
 

        =  
∣
∣
∣
∣
∣𝑎(1 − 𝑥2)    𝑐(1 − 𝑥2)    𝑝(1 − 𝑥2)

𝑎𝑥 + 𝑏        𝑐𝑥 + 𝑑        𝑝𝑥 + 𝑞
𝑢                𝑣                𝑤 ∣

∣
∣
∣
∣
 

taking (1 − 𝑥2)common from R1 

        =  (1 − 𝑥2)
∣
∣
∣
∣ 𝑎              𝑐              𝑝
𝑎𝑥 + 𝑏      𝑐𝑥 + 𝑑      𝑝𝑥 + 𝑞

𝑢             𝑣              𝑤 ∣
∣
∣
∣
 

        =  𝑅2 → 𝑅2 − 𝑥𝑅 − 1 

        =  (1 − 𝑥2)
∣
∣
∣
∣ 𝑎      𝑐      𝑝
𝑏      𝑑      𝑞
𝑢      𝑣      𝑤∣

∣
∣
∣
  = RHS 

Q.8) 
Show that the value of the determinants

∣
∣
∣
∣𝑎   𝑏   𝑐
𝑏   𝑐   𝑎
𝑐   𝑎   𝑏∣

∣
∣
∣
is negative. 

Sol.8) 
let ∆

∣
∣
∣
∣𝑎   𝑏   𝑐
𝑏   𝑐   𝑎
𝑐   𝑎   𝑏∣

∣
∣
∣
 

𝑐1 → 𝑐1 + 𝑐2 + 𝑐3 

        =  
∣
∣
∣
∣ 𝑎 + 𝑏 + 𝑐      𝑏      𝑐

𝑎 + 𝑏 + 𝑐      𝑐      𝑎
𝑎2 + 𝑏 + 𝑐      𝑎      𝑏∣

∣
∣
∣
 

(a + b + c) common from C1 

        =  (𝑎 + 𝑏 + 𝑐)
∣
∣
∣
∣1    𝑏    𝑐
1    𝑐    𝑎
1    𝑎    𝑏∣

∣
∣
∣
 

𝑅2 → 𝑅2 − 𝑅1and𝑅3 → 𝑅3 − 𝑅1 

        =  (𝑎 + 𝑏 + 𝑐)
∣
∣
∣
∣ 1           𝑏             𝑐
0     𝑐 − 𝑏     𝑎 − 𝑐
0     𝑎 − 𝑏    𝑏 − 𝑐∣

∣
∣
∣
 

expanding along R1 

        =  (𝑎 + 𝑏 + 𝑐)(−𝑎2 − 𝑏2 − 𝑐2 + 𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) 

        =  −(𝑎 + 𝑏 + 𝑐)(𝑎2 + 𝑏2 + 𝑐2 − 𝑎𝑏 − 𝑏𝑐 − 𝑐𝑎) 
multiply & divide by 2 

        =  −
1

2
(𝑎 + 𝑏 + 𝑐)(2a2 + 2b2 + 2c2 − 2ab − 2bc − 2ca) 

        =  −
1

2
(𝑎 + 𝑏 + 𝑐)((𝑎 − 𝑏)2 + (𝑏 − 𝑐)2 + (𝑐 − 𝑎)2) 

clearly the value of determinant is –ve         ans. 



 

 

 

Q.9) 
If a , b , c are real number such that

∣
∣
∣
∣𝑏 + 𝑐      𝑐 + 𝑎      𝑎 + 𝑏
𝑐 + 𝑎      𝑎 + 𝑏      𝑏 + 𝑐
𝑎 + 𝑏      𝑏 + 𝑐      𝑐 + 𝑎∣

∣
∣
∣

= 0then show that either 

a + b + c = 0 (or) a = b = c. 

Sol.9) 
We have

∣
∣
∣
∣𝑏 + 𝑐      𝑐 + 𝑎      𝑎 + 𝑏
𝑐 + 𝑎      𝑎 + 𝑏      𝑏 + 𝑐
𝑎 + 𝑏      𝑏 + 𝑐      𝑐 + 𝑎∣

∣
∣
∣

= 0 

𝑐1 → 𝑐1 + 𝑐2 + 𝑐3 

       ⇒  
∣
∣
∣
∣
∣2(𝑎 + 𝑏 + 𝑐)     𝑐 + 𝑎      𝑎 + 𝑏
2(𝑎 + 𝑏 + 𝑐)      𝑎 + 𝑏     𝑏 + 𝑐
2(𝑎 + 𝑏 + 𝑐)      𝑏 + 𝑐     𝑐 + 𝑎∣

∣
∣
∣
∣

= 0 

       ⇒  2(𝑎 + 𝑏 + 𝑐)
∣
∣
∣
∣1      𝑐 + 𝑎       𝑎 + 𝑏
1      𝑎 + 𝑏      𝑏 + 𝑐
1      𝑏 + 𝑐      𝑐 + 𝑏 ∣

∣
∣
∣

= 0 

𝑅2 → and𝑅3 → 𝑅3 − 𝑅1 

       ⇒   2(𝑎 + 𝑏 + 𝑐)
∣
∣
∣
∣1      𝑐 + 𝑎      𝑎 + 𝑏
0      𝑏 − 𝑐      𝑐 − 𝑎
0      𝑏 − 𝑎      𝑐 − 𝑏∣

∣
∣
∣

= 0 

expanding along R1 

       ⇒   2(𝑎 + 𝑏 + 𝑐)(−𝑎2 − 𝑏2 − 𝑐2 + 𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) = 0 

       ⇒   −2(𝑎 + 𝑏 + 𝑐)(𝑎2 + 𝑏2 + 𝑐2 − 𝑎𝑏 − 𝑏𝑐 − 𝑐𝑎) = 0 
multiply and divide by 2 

       ⇒   −
2

2
(𝑎 + 𝑏 + 𝑐)(2a2 + 2b2 + 2c2 − 2ab − 2bc − 2ca) = 0 

       ⇒   −(𝑎 + 𝑏 + 𝑐)[(𝑎 − 𝑏)2 + (𝑏 − 𝑐)2 + (𝑐 − 𝑎)2] = 0 

       ⇒  (𝑎 + 𝑏 + 𝑐)[(𝑎 − 𝑏)2 + (𝑏 − 𝑐)2 + (𝑐 − 𝑎)2] = 0 

       ⇒  either 𝑎 + 𝑏 + 𝑐 = 0 
 (or) (𝑎 − 𝑏)2 + (𝑏 − 𝑐)2 + (𝑐 − 𝑎)2 = 0 
  this is possible only when 
     𝑎 –  𝑏 =  0   ⇒    𝑎 =  𝑏 
     𝑏 –  𝑐 =  0   ⇒   𝑏 =  𝑐 
     𝑐 –  𝑎 =      ⇒    𝑐 =  𝑎 
⇒   𝑎 = 𝑏 = 𝑐 
 ...  either  𝑎 +  𝑏 +  𝑐 =  0    (or)   𝑎 =  𝑏 =  𝑐    ans. 

Q.10) 
Show that

∣
∣
∣
∣ 0         𝑎     − 𝑏
−𝑎        0     − 𝑐

𝑏        𝑐         0 ∣
∣
∣
∣

= 0 

Sol.10) 
let ∆=

∣
∣
∣
∣ 0         𝑎     − 𝑏
−𝑎        0     − 𝑐

𝑏        𝑐         0 ∣
∣
∣
∣
 

𝑅1 → 𝑐𝑅1; 𝑅2 → 𝑏𝑐𝑅2 and 𝑅3 → 𝑎𝑅3 

        =  
1

𝑎𝑏𝑐 ∣
∣
∣
∣ 0       𝑎𝑐       − 𝑏𝑐
−𝑎       𝑏0       − 𝑏𝑐

𝑎𝑏        𝑎𝑐         0 ∣
∣
∣
∣
 

taking ab , ac , bc common from C1 , C2 & C3 

        =  
(𝑎𝑏)(𝑎𝑐)(𝑏𝑐)

𝑎𝑏𝑐 ∣
∣
∣
∣ 0    1    − 1
−1    0    − 1

1      1      0 ∣
∣
∣
∣
 



 

 

 

        =  𝑎𝑏𝑐
∣
∣
∣
∣ 0     1      − 1
−1     0      − 1

1       1       0 ∣
∣
∣
∣
 

expanding 

        =  𝑎𝑏𝑐(0) = 0= RHS           ans. 

 




