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1 (c) 

Let 𝐴 = |
1 𝜔 𝜔2 
𝜔 𝜔2 1

𝜔2 1 𝜔

| = |
1 + 𝜔 + 𝜔2 𝜔 𝜔2 
1 + 𝜔 + 𝜔2 𝜔2 1
1 + 𝜔 + 𝜔2 1 𝜔

| 

[𝐶1 → 𝐶1 + 𝐶2 + 𝐶3 

 = |
0 𝜔 𝜔2 
0 𝜔2 1
𝑜 1 𝜔

| = 0             [∵ 1 + 𝜔 + 𝜔2 = 0] 

2 (b) 
Applying 𝐶1 → 𝐶1 + 𝐶2, we get 

|

 10𝐶4 +  10𝐶5  10𝐶5  11𝐶𝑚

 11𝐶6 +  11𝐶7  11𝐶7  12𝐶𝑚+2

 12𝐶8 +  12𝐶9  12𝐶9  13𝐶𝑚+4

| = 0 

⇒ |

 11𝐶5  10𝐶5  11𝐶𝑚

 12𝐶7  11𝐶7  12𝐶𝑚+2

 13𝐶9  12𝐶9  13𝐶𝑚+4

| = 0 

It means either two rows or two columns are identical. 
∴  11𝐶5 =  11𝐶𝑚,  12𝐶7 =  12𝐶𝑚+2,  13𝐶9 =  13𝐶𝑚+4 
⇒   𝑚 = 5 
3 (b) 

Given, |
1 1 0
2 0 3
5 −6 𝑥

| = 29 

⇒ 1(0 + 18) − 1(2𝑥 − 15) = 29 
⇒ 2𝑥 = 4 ⇒  𝑥 = 2 
4 (a) 
Applying 𝐶1 → 𝐶1 + 𝐶2, we get 

|
sin2 𝑥 cos2 𝑥 1
cos2 𝑥 sin2 𝑥 1
−10 12 2

| = |
1 cos2 𝑥 1
1 sin2 𝑥 1
2 12 2

| = 0 

5 (b) 
Since, |𝐴| = −1, |𝐵| = 3 
∴ |𝐴𝐵| = |𝐴||𝐵| = −3 
Now, |3𝐴𝐵| = (3)3(−3) = −81 
7 (d) 
Applying 𝐶3 → 𝐶3 − 𝛼𝐶1 + 𝐶2 to the given determinant, we get  

|
𝑎 𝑏 0
𝑏 𝑐 0
2 1 −2𝛼 + 1

| = (1 − 2𝛼)(𝑎𝑐 − 𝑏2) 

So, if the determinant is zero, we must have 
(1 − 2𝛼)(𝑎𝑐 − 𝑏2) = 0 
⇒  1 − 2𝛼 = 0 
or (𝑎𝑐 − 𝑏2) = 0 
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⇒  𝛼 =
1

2
 or 𝑎𝑐 = 𝑏2 

Which means 𝑎, 𝑏, 𝑐 are in GP. 
8 (a) 

We have, |
𝑥 3 7
2 𝑥 2
7 6 𝑥

| = 0 

⇒ (𝑥 + 9) |
1 1 1
2 𝑥 2
7 6 𝑥

| = 0  (𝑅1 → 𝑅1 + 𝑅2 + 𝑅3) 

⇒ (𝑥 + 9){1(𝑥2 − 12) − 1(2𝑥 − 14) + 1(12 − 7𝑥)} = 0 
⇒ (𝑥 + 9)(𝑥2 − 9𝑥 + 14) = 0 
⇒  (𝑥 + 9)(𝑥 − 2)(𝑥 − 7) = 0 
∴ The other two roots are 2 and 7. 
9 (a) 

Let 𝐴 ≡ |
𝑎 − 𝑥 𝑐 𝑏

𝑐 𝑏 − 𝑥 𝑎
𝑏 𝑎 𝑐 − 𝑥

| = 0 

Applying 𝐶1 → 𝐶1 + 𝐶2 + 𝐶3 

= |
𝑎 + 𝑏 + 𝑐 − 𝑥 𝑐 𝑏
𝑎 + 𝑏 + 𝑐 − 𝑥 𝑏 − 𝑥 𝑎
𝑎 + 𝑏 + 𝑐 − 𝑥 𝑎 𝑐 − 𝑥

| 

= (𝑎 + 𝑏 + 𝑐 − 𝑥) |
1 𝑐 𝑏
1 𝑏 − 𝑥 𝑎
1 𝑎 𝑐 − 𝑥

| 

⇒  (𝑎 + 𝑏 + 𝑐 − 𝑥)[1{(𝑏 − 𝑥)(𝑐 − 𝑥) − 𝑎2} − 𝑐(𝑐 − 𝑥 − 𝑎) + 𝑏(𝑎 − 𝑏 + 𝑥)] = 0 
⇒  (𝑎 + 𝑏 + 𝑐 − 𝑥)[𝑏𝑐 − 𝑏𝑥 − 𝑐𝑥 + 𝑥2 − 𝑎2 − 𝑐2 + 𝑥𝑐 + 𝑎𝑐 + 𝑎𝑏 − 𝑏2 + 𝑏𝑥] = 0 
⇒  (𝑎 + 𝑏 + 𝑐 − 𝑥)[𝑥2 − (𝑎2 + 𝑏2 + 𝑐2) + 𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎] = 0 
∵  𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 = 0  (given) 
⇒ either  𝑥 = 𝑎 + 𝑏 + 𝑐 or 𝑥 = (𝑎2 + 𝑏2 + 𝑐2)1/2 
10 (b) 
We have, 

|
𝑥 − 1 1 1

1 𝑥 − 1 1
1 1 𝑥 − 1

| = 0 

⇒ |
𝑥 + 1 1 1
𝑥 + 1 𝑥 − 1 1
𝑥 + 1 1 𝑥 − 1

| = 0  [Applying 𝐶1 → 𝐶1 + 𝐶2 + 𝐶3] 

⇒ (𝑥 + 1) |
1 1 1
1 𝑥 − 1 1
1 1 𝑥 − 1

| = 0 

⇒ (𝑥 + 1) |
1 1 1
0 𝑥 − 2 0
0 0 𝑥 − 2

| = 0  [
Applying 𝑅2 → 𝑅2 − 𝑅1,

𝑅3 → 𝑅3 − 𝑅1
] 

⇒ (𝑥 + 1)(𝑥 − 2)2 = 0 
⇒ 𝑥 = −1, 2 
11 (c) 

Let 𝐴 = |
1 2 3

13 23 33

15 25 35
| = 1.2.3 |

1 2 3
12 22 32

14 24 34
| 

= 6 |
1 1 1
1 4 9
1 16 81

| = 6 |
1 0 0
1 3 5
1 15 65

| 

[𝐶2 → 𝐶2 − 𝐶1, 𝐶3 → 𝐶3 − 𝐶2] 
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= 6.3.5 |
1 0 0
1 1 1
1 5 13

| = 90[1(13 − 5)] = 720 = 6! 

12 (c) 
∵   |𝐴3| = |𝐴|3 = 125 

⇒ [
𝛼 2
2 𝛼

] = 5 

⇒ 𝛼2 − 4 = 5   ⇒   𝛼 = ±3 
14 (b) 
Given, angles of a triangle are 𝐴, 𝐵 and 𝐶. We know that 𝐴 + 𝐵 + 𝐶 = π, therefore 
𝐴 + 𝐵 = 𝜋 − 𝐶 
⇒ cos(𝐴 + 𝐵) = cos(𝜋 − 𝐶) = − cos 𝐶 
⇒ cos 𝐴 cos 𝐵 − sin 𝐴 sin 𝐵 = − cos 𝐶 
⇒ cos 𝐴 cos 𝐵 + cos 𝐶 = sin 𝐴 sin 𝐵   …(i) 

Let ∆= |
−1 cos 𝐶 cos 𝐵

cos 𝐶 −1 cos 𝐴
cos 𝐵 cos 𝐴 −1

| 

= −(1 − cos2 𝐴) + cos 𝐶(cos 𝐶 + cos 𝐴 cos 𝐵) + cos 𝐵(cos 𝐵 + cos 𝐴 cos 𝐶) 
= − sin2 𝐴 + cos 𝐶(sin 𝐴 sin 𝐵) + cos 𝐵(sin 𝐴 sin 𝐶)  [from Eq.(i)] 
= − sin2 𝐴 + sin 𝐴(sin 𝐵 cos 𝐶 + cos 𝐵 sin 𝐶) 
= − sin2 𝐴 + sin 𝐴 sin (𝐵 + 𝐶) 
= − sin2 𝐴 + sin2 𝐴 = 0   [∵ sin(𝐵 + 𝐶) = sin(𝜋 − 𝐴) = sin 𝐴] 
15 (a) 
We have, 

∆= |
𝑎2 + 𝑥 𝑎𝑏 𝑎𝑐

𝑎𝑏 𝑏3 + 𝑥 𝑏𝑐
𝑎𝑐 𝑏𝑐 𝑐2 + 𝑥

| 

⇒ ∆=
1

𝑎𝑏𝑐
|
𝑎3 + 𝑎𝑥 𝑎2𝑏 𝑎2𝑐

𝑎𝑏2 𝑏3 + 𝑏𝑥 𝑏2𝑐
𝑎𝑐2 𝑏𝑐2 𝑐3 + 𝑐𝑥

|  [
Applying 𝐶1(𝑎),

𝐶2(𝑏), 𝐶3(𝑐)
] 

⇒ ∆= |
𝑎2 + 𝑥 𝑎2 𝑎2

𝑏2 𝑏2 + 𝑥 𝑏2

𝑐2 𝑐2 𝑐2 + 𝑥

| 

⇒ ∆= (𝑎2 + 𝑏2 + 𝑐2 + 𝑥) |
1 1 1

𝑏2 𝑏2 + 𝑥 𝑏2

𝑐2 𝑐2 𝑐2 + 𝑥
| 

[Applying 𝑅1 → 𝑅1 + 𝑅2 + 𝑅3] 
⇒ ∆= (𝑎2 + 𝑏2 + 𝑐2 + 𝑥){(𝑏2 𝑥 + 𝑐2𝑥 + 𝑥2) − (𝑏2𝑥) + (−𝑐2 𝑥)} 
⇒ ∆= 𝑥2(𝑎2 + 𝑏2 + 𝑐2 + 𝑥) 
⇒ 𝑥2 is a factor ∆ 
16 (a) 

Given that, |
𝑥 + 1 𝑥 + 2 𝑥 + 3
𝑥 + 2 𝑥 + 3 𝑥 + 4
𝑥 + 𝑎 𝑥 + 𝑏 𝑥 + 𝑐

| = 0 

⇒  |
−1 −1 𝑥 + 3
−1 −1 𝑥 + 4

𝑎 − 𝑏 𝑏 − 𝑐 𝑥 + 𝑐
| = 0   (𝐶1→𝐶1−𝐶2

𝐶2→𝐶2−𝐶3
) 

⇒  |
0 0 −1

−1 −1 𝑥 + 4
𝑎 − 𝑏 𝑏 − 𝑐 𝑥 + 𝑐

| = 0   (𝑅1 → 𝑅1 − 𝑅2) 

⇒ (−1)(−𝑏 + 𝑐 + 𝑎 − 𝑏) = 0 
⇒ 2𝑏 − 𝑎 − 𝑐 = 0 
⇒  𝑎 + 𝑐 = 2𝑏 
∴  𝑎, 𝑏, 𝑐 in AP. 
17 (b) 
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Given, 𝐴 = |
1  0  0
𝑥  1  0
𝑥  𝑥  1

| ⇒ 𝐴 = 1 

∴ 𝐴3 − 4𝐴2 + 3𝐴 + 𝐼 = (1)3 − 4(1)2 + 3(1) + 𝐼 = 𝐼 
18 (a) 

Let ∆= |

1 𝑥 𝑦
2 sin 𝑥 + 2𝑥 sin 𝑦 + 3𝑦
3 cos 𝑥 + 3𝑥 cos 𝑦 + 3𝑦

| 

= |

1 𝑥 𝑦
0 sin 𝑥 sin 𝑦
0 cos 𝑥 cos 𝑦

|   (𝑅2→𝑅2−2𝑅1,
𝑅3→𝑅3−3𝑅1

) 

= sin 𝑥 cos 𝑦 − cos 𝑥  sin 𝑦 = sin(𝑥 − 𝑦) 
19 (d) 

We have, ∆=
1

𝑎𝑏𝑐
|
𝑎3 + 𝑎𝑥 𝑎2𝑏 𝑎2𝑐

𝑎𝑏2 𝑏3 + 𝑏𝑥 𝑏2𝑐
𝑐2𝑎 𝑐2𝑏 𝑐2 + 𝑥𝑐

| 

Taking 𝑎, 𝑏, 𝑐 common in columns Ist, IInd and IIIrd, we get,  

∆= |
𝑎2 + 𝑥 𝑎2 𝑎2

𝑏2 𝑏2 + 𝑥 𝑏2

𝑐2 𝑐2 𝑐2 + 𝑥

| 

Applying 𝑅1 → 𝑅1 + 𝑅2 + 𝑅3 

= (𝑎2 + 𝑏2 + 𝑐2 + 𝑥) |
1 1 1

𝑏2 𝑏2 + 𝑥 𝑏2

𝑐2 𝑐2 𝑐2 + 𝑥
| 

Applying 𝐶2 → 𝐶2 − 𝐶1, 𝐶3 → 𝐶3 − 𝐶1 

= (𝑎2 + 𝑏2 + 𝑐2 + 𝑥) |
1 1 0

𝑏2 𝑥 0
𝑐2 0 𝑥

| 

= 𝑥(𝑥 − 𝑏2)(𝑎2 + 𝑏2 + 𝑐2 + 𝑥) 
Hence, option (d) is correct. 
20 (a) 

Given, |
𝑏𝑐 𝑐𝑎 𝑎𝑏
𝑐𝑎 𝑎𝑏 𝑏𝑐
𝑎𝑏 𝑏𝑐 𝑐𝑎

| = 0 

⇒ (𝑎𝑏)3 + (𝑏𝑐)3 + (𝑐𝑎)3 − 3𝑎2𝑏2𝑐2 = 0 
⇒ (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)(𝑎2𝑏2 + 𝑏2𝑐2 + 𝑐2𝑎2 − 𝑎𝑏2𝑐 
    −𝑏𝑐2𝑎 − 𝑐𝑎2𝑏) = 0 
⇒    𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 = 0 

⇒
1

𝑎
+

1

𝑏
+

1

𝑐
= 0 
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ANSWER-KEY 

Q. 1 2 3 4 5 6 7 8 9 10 

A. C B B A B A D A A B 
           

Q. 11 12 13 14 15 16 17 18 19 20 

A. C C B B A A B A D A 
           

 
 


