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1 (c)

Let α = 𝜆 𝐚 +μ𝐛 + 𝑡𝐜     …(i)

Now, 𝐚 ∙ 𝐩 = 𝐛 ∙ 𝐪 = 𝐜 ∙ 𝐫 = 1⇒  α ∙ 𝐩 = λ ( 𝐚 ∙ 𝐩) + 0 + 0⇒ 𝜆 = α ∙ 𝐩
Similarly, 𝜇 = α ∙ 𝐪
and 𝑡 = α ∙ 𝐫
From Eq. (i), we getα = ( α ∙ 𝐩)𝐚 + ( α ∙ 𝐪 )𝐛 + (α ∙ 𝐫)𝐜
2 (a)

Since, 𝐛 × 𝐜 is a vector perpendicular to 𝐛,𝐜. Therefore 𝐚 × (𝐛 × 𝐜) is a vector again in plane of 𝐛,𝐜.

3 (c)

(𝐚 ∙ 𝐛)𝐛 + 𝐛 × (𝐚 × 𝐛)

= (𝐚 ∙ 𝐛)𝐛 + (𝐛 ∙ 𝐛)𝐚 ― (𝐚 ∙ 𝐛)𝐛
= 𝐚     [ ∵ |𝐛| = 1]

4 (d)∵  

𝑛
𝑖=1

𝐚𝑖 = 𝟎
∴ (

𝑛
𝑖=1

𝐚𝑖  ) ( 

𝑛
𝑖=1

𝐚𝑗  ) =

𝑛
𝑖=1

|𝐚𝑖 |2 + 2
1≤𝑖<  𝑗≤𝑛 𝐚𝑖 ∙  𝐚𝑗

⇒0 = 𝑛 + 2 
1≤𝑖<  𝑗≤𝑛 𝐚𝑖 ∙  𝐚𝑗∴  

1≤𝑖<  𝑗≤𝑛 𝐚𝑖 ∙  𝐚𝑗 = ― 𝑛
2

5 (b)

Since, given vectors are perpendicular.∴ (3𝐢 ― 2𝐣 ― 5𝐤) ∙ (6𝐢 ― 𝐣 + 𝑐𝐤) = 0⟹18 + 2 ― 5𝑐 = 0 ⟹𝑐 = 4

6 (d)

Given, 𝐚 × 𝐛 = 𝟎 and𝐚 ∙ 𝐛 = 0⟹ 𝐚 is parallel to 𝐛 and 𝐚 is perpendicular to 𝐛 which is possible only if 
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𝐚 = 𝟎  or 𝐛 = 𝟎
7 (a)

Let 𝐚 = 2𝐢 +4𝐣 ―5𝐤,  𝐛 = 𝐢 +2𝐣 +3𝐤 

First diagonal, 𝐚 + 𝐛 = 3𝐢 +6𝐣 ―2𝐤⟹|𝐚 + 𝐛| = 7

Second diagonal, 𝐚 ― 𝐛 = 𝐢 +2𝐣 ―8𝐤⟹|𝐚 ― 𝐛| = 69

8 (b)

Given 𝐚 + 𝐛 + 𝐜 = 𝟎⟹ 𝐚 × 𝐚 + 𝐚 × 𝐛 + 𝐚 × 𝐜 = 0⟹ 𝐚 × 𝐛 = 𝐜 × 𝐚
Similarly,  𝐛 × 𝐜 = 𝐜 × 𝐚∴  𝐚 × 𝐛 = 𝐛 × 𝐜 = 𝐜 × 𝐚 ≠ 𝟎
Alternate: Since, 𝐚,𝐛,𝐜 are unit vectors and 𝐚 + 𝐛 + 𝐚 + 𝐜 = 𝟎,

so 𝐚,𝐛,𝐜 represent an equilateral triangle.∴   𝐚 × 𝐛 = 𝐛 × 𝐜 = 𝐜 × 𝐚 ≠ 𝟎
9 (c)

We have,𝐴𝐵 + 𝐴𝐶 + 𝐴𝐷 + 𝐴𝐸 + 𝐴𝐹
= 𝐸𝐷 + 𝐴𝐶 + 𝐴𝐷 + 𝐴𝐸 + 𝐶𝐷   [ ∵ 𝐴𝐵 = 𝐸𝐷 and 𝐴𝐹 = 𝐶𝐷]

= (𝐴𝐶 + 𝐶𝐷) + (𝐴𝐸 + 𝐸𝐷) + 𝐴𝐷
= 3𝐴𝐷 = 6𝐴𝐺    [ ∵ 𝐴𝐷 = 2𝐴𝐺]

10 (c)

I. It is true that non-zero, non-collinear vectors are linearly independent.

II. It is also true that any three coplanar vectors are linearly dependent.∴  Both I and II are true.

11 (a)

Let 𝛼 = 2𝑎 ―3𝑏,𝛽 = 7𝑏 ―9𝑐 and 𝛾 = 12𝑐 ―23𝑎
Then,

[𝛼 𝛽 𝛾] = |
2 ―3 0
0 7 ―9―23 0 12 |[𝑎 𝑏 𝑐]⇒[𝛼 𝛽 𝛾] = (168 + 3 × ―207)[𝑎 𝑏 𝑐]⇒[𝛼 𝛽 𝛾] = 0              [ ∵ [𝑎 𝑏 𝑐] = 0]⇒𝛼, 𝛽, 𝛾 are coplanar vectors

12 (b)

Given, [𝐚 + 𝐛 𝐛 + 𝐜 𝐜 + 𝐚] = [𝐚 𝐛 𝐜]⟹2[𝐚 𝐛 𝐜] = [𝐚 𝐛 𝐜]

= [𝐚 𝐛 𝐜] = 0

Hence, 𝐚,𝐛 and 𝐜 are coplanar. 

13 (c)
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Given, 𝐚 + 𝐛 + 𝐜 = 𝟎 and |𝐚| = 37, |𝐛| = 3, and |𝐜| = 4

Now, 𝐚 + 𝐛 + 𝐜 = 𝟎⇒ 𝐚 = ― (𝐛 + 𝐜) ⇒|𝐚|2 = | ― (𝐛 + 𝐜)|2⇒ |𝐚|2 = |𝐛|2
+ |𝐜|2 + 2|𝐛||𝐜|cosθ

= 9 + 16 + 24 cosθ⇒37 = 25 + 24 cosθ⇒24 cosθ = 12 ⇒ θ = 60°

14 (a)

Let unit vector be 𝑎𝐢 +𝑏𝐣 +𝑐𝐤∴  𝑎𝐢 +𝑏𝐣 +𝑐𝐤 is perpendicular to 𝐢 + 𝐣 + 𝐤,

Then 𝑎 + 𝑏 + 𝑐 = 0 …..(i)

Since, 𝑎𝐢 +𝑏𝐣 +𝑐𝐤, (𝐢 + 𝐣 + 2𝐤),(𝐢 +2𝐣 + 𝐤) are coplanar∴  |
𝑎 𝑏 𝑐
1 1 2
1 2 1| = 0⟹ ― 3𝑎 + 𝑏 + 𝑐 = 0 ….(ii)

From Eqs. (i) and (ii), we get 𝑎 = 0   and  𝑐 = ―𝑏
Also, 𝑎2 + 𝑏2 + 𝑐2 = 1⟹0 + 𝑏2 + 𝑏2 = 1⟹𝑏 =

1

2∴ 𝑎𝐢 + 𝑏𝐣 + 𝑐𝐤 =
1

2
𝐣 ― 1

2
𝐤

16 (b)

Given, 𝐎𝐀 = 2𝐢 ―2𝐣 + 𝐤𝐎𝐁 = 5𝐢 ― 4𝐣 + 4𝐤
and 𝐎𝐂 = 𝐢 ― 2𝐣 + 4𝐤
volume of parallelopiped 

= [𝐎𝐀 𝐎𝐁 𝐎𝐂]

= |
2 ―2 1
5 ―4 4
1 ―2 4|

= 2( ―16 + 8) + 2(20 ― 4) + 1( ―10 + 4)

= 10 cu units

18 (a)

We have,𝑎 = 𝜆(𝑏 × 𝑐) = 𝜆|
𝑖 𝑗 𝑘
1 2 3―2 4 1

| = 𝜆( ―10𝑖 ― 7𝑘 + 8𝑘)

Now,
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𝑎 ∙ (𝑖 ― 2𝑗 + 𝑘) = ―6⇒𝜆( ―10 + 14 + 8) = ―6⇒𝜆 = ― 1

2

Hence, 𝑎 = ― 1

2
( ―10𝑖 ― 7𝑘 + 8𝑘) = 5𝑖 +

7

2
𝑗 ―4𝑘

19 (c)

The projection of 𝐚 on 𝐛 =
𝐚 ∙ 𝐛
|𝐛|

=
(3𝐢 ― 𝐣 + 5𝐤) ∙ (2𝐢 + 3𝐣 + 𝐤)

22 + 32 + 12
=

8

14
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ANSWER-KEY

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

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

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

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