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1 (a)

The point of intersection of  𝐫 × 𝐚 = 𝐛 × 𝐚 and 𝐫 × 𝐛 = 𝐚 × 𝐛 is 𝐫 = 𝐚 + 𝐛∴  𝐫 = (𝐢 + 𝐣) + (2𝐢 ― 𝐤) = 3𝐢 + 𝐣 ― 𝐤
2 (a)

Since 𝑎,𝑏 and 𝑎 × 𝑏 are non-coplanar vectors∴ 𝑟 = 𝑥𝑎 +𝑦𝑏 +𝑧(𝑎 × 𝑏) for some scalars 𝑥,𝑦,𝑧  …(i)

Now,𝑏 = 𝑟 × 𝑎⇒𝑏 = {𝑥𝑎 + 𝑦𝑏 + 𝑧(𝑎 × 𝑏)} × 𝑎⇒𝑏 = 𝑦(𝑏 × 𝑎) + 𝑧((𝑎 × 𝑏) × 𝑎)⇒𝑏 = 𝑦(𝑏 × 𝑎) ― 𝑧(𝑎 × (𝑎 × 𝑏))⇒𝑏 = 𝑦(𝑏 × 𝑎) ― 𝑧{(𝑎 ∙ 𝑏)𝑎 ― (𝑎 ∙ 𝑎)𝑏}⇒𝑏 = 𝑦(𝑏 × 𝑎) + 𝑧(𝑎 ∙ 𝑎)𝑏   [ ∵ 𝑎 ∙ 𝑏 = 0]

Comparing the coefficients, we get𝑦 = 0,𝑧 =
1𝑎 ∙ 𝑎 =

1

|𝑎|2

Putting the values of 𝑦 and 𝑧 in (i), we get𝑟 = 𝑥𝑎 +
1

|𝑎|2
(𝑎 × 𝑏)

4 (b)

(𝐮 + 𝐯 ― 𝐰).[(𝐮 ― 𝐯) × (𝐯 ― 𝐰)] 

= (𝐮 + 𝐯 ― 𝐰).[ 𝐮 × 𝐯 ― 𝐮 × 𝐰 + 𝐯 × 𝐰] 

= 𝐮 ∙ 𝐯 × 𝐰― 𝐯 ∙ 𝐮 × 𝐰―𝐰 ∙ 𝐮 × 𝐯
= 𝐮 ∙ 𝐯 × 𝐰 + 𝐰 ∙ 𝐮 × 𝐯 ― 𝐰 ∙ 𝐮 × 𝐯
= 𝐮 ∙ 𝐯 × 𝐰
5 (d)∴   𝐩 ― 2 𝐪 = 7𝐢 ― 2𝐣 + 3𝐤 ― 2(3𝐢 + 𝐣 + 5𝐤)

= 𝐢 ― 4𝐣 ― 7𝐤⟹|𝐩 ― 2𝐪| = 12 + ( ― 4)2 + ( ― 7)2 = 66

7 (a)
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𝐚 × 𝐛 = | 𝐢 𝐣 𝐤
1 1 1
1 1 0

|
= ― 𝐢 + 𝐣⟹(𝐚 × 𝐛) × 𝐜 = | 𝐢 𝐣 𝐤―1 1 0

1 0 0
| = ― 𝐤

Now, λ 𝐚 + μ 𝐛 = 𝜆(𝐢 + 𝐣 + 𝐤) + μ(𝐢 + 𝐣)
= (𝜆 + μ)𝐢 + (𝜆 + μ)𝐣 + 𝜆𝐤∵  𝜆 𝐚 + μ 𝐛 = (𝐚 × 𝐛) × 𝐜⟹(𝜆 + μ)𝐢 + (𝜆 + μ)𝐣 + 𝜆𝐤 = ― 𝐤

On equating the coefficient of 𝐢  we get λ + μ = 0

13 (d)

We have,𝑎 ∙ 𝑏 = 𝑎 ∙ 𝑐⇒𝑎 ∙ (𝑏 ―  𝑐) = 0⇒𝑎 ⊥ (𝑏 ―  𝑐) or, 𝑏 ― 𝑐 = 0⇒𝑎 ⊥ (𝑏 ―  𝑐) or, 𝑏 =  𝑐
14 (c)

Given that, |𝐚| = 2 2,|𝐛| = 3

The longer vectors  is 5𝐚 +2𝐛 + 𝐚 ―3𝐛 = 6𝐚 ― 𝐛
Length of one diagonal

= |6𝐚 ― 𝐛| 

= 36𝐚2 + 𝐛2 ― 2 × 6|𝐚| |𝐛|cos 45 ∘
= 36 × 8 + 9 ― 12 × 2 2 × 3 ×

1

2

= 288 + 9 ― 12 × 6 = 225 = 15

Other diagonal is 4𝐚 +5𝐛.

Its length = 16 × 8 + 25 × 9 + 40 × 6 = 593

15 (a)

Given projection of 𝐚 on 𝐛 = |𝐚 × 𝐛|⟹ 
𝐚 ∙ 𝐛
|𝐛|

= |𝐚 × 𝐛|

⟹ 
|𝐚||𝐛| cos θ

|𝐛|
= |𝐚||𝐛| sin θ

⟹ tanθ =
1

|𝐛|⟹ tanθ =
1

1

3
12 + 12 + 12
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⟹ tanθ = 3⟹ θ =
π
3

17 (c)

Since,  𝐚 +2𝐛 = 𝑘𝐜∴  𝐚 + 2𝐛 + 6𝐜 = 𝑘𝐜 + 6𝐜
= (𝑘 + 6)𝐜 = 𝜆𝐜  ( ∵ 𝜆 ≠ 0)

18 (d)𝐮 × 𝐯 = | 𝐢 𝐣 𝐤
1 1 0
1 ―1 0

| = ―2𝐤
∴ |𝐰 ∙ 𝐧| =

|𝐰 ∙ 𝐮 × 𝐯|

|𝐮 × 𝐯|⟹|𝐰 ∙ 𝐧| =
| ― 6𝐤|

| ― 2𝐤|
= 3

19 (c)

Let the position of 𝐵 is 𝐫.∴  𝐚 =
2𝐫 + 3(𝐚 + 2𝐛)

2 + 3

⇒5𝐚 = 2𝐫 + 3𝐚 + 6𝐛⇒ 2𝐫 = 2𝐚 ― 6𝐛∴  𝐫 = 𝐚 ― 3𝐛
20 (a)

Since,  (𝐀 + 𝑡𝐁) ∙ 𝐂 = 0 [given]⟹[(1 ― 𝑡)𝐢 + (2 + 2𝑡)𝐣 + (3 + 𝑡)𝐤] ∙ (3𝐢 + 𝐣) = 0⟹3(1 ― 𝑡) + (2 + 2𝑡) = 0⟹𝑡 = 5
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ANSWER-KEY

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

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

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

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