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1 (d)

We have,

|𝑎| = 3, |𝑏| = 5 and  |𝑐| = 7

Let 𝜃 be the angle between 𝑎 and 𝑏
Now, 𝑎 + 𝑏 + 𝑐 = 0⇒|𝑐|2 = |𝑎 + 𝑏|⇒|𝑐|2 = |𝑎|2 + |𝑏|2

+ 2𝑎 ∙ 𝑏⇒|𝑐|2 = |𝑎|2 + |𝑏|2
= 2|𝑎||𝑏|cos 𝜃⇒49 = 9 + 25 + 2 × 3 × 5 cos 𝜃⇒15 = 30 cos 𝜃 ⇒ cos 𝜃 = 1/2⇒𝜃 = 𝜋/3

2 (c)∴  [𝐚 𝐛 𝐜] = 𝐚 ∙ (|𝐛||𝐜|sin
2𝜋
3

𝐧)
= |𝐚||𝐛||𝐜|(sin

2𝜋
3 )

[ ∵  𝐚 ∙ 𝐧 = |𝐚|𝐧│cos 0° = |𝐚|]

= 2 × 3 × 4 ×
3

2
= 12 3

3 (a)

Given that, 𝐎𝐀 = 2𝐢 + 𝐣 ― 𝐤, 𝐎𝐁 = 3𝐢 ―2𝐣 + 𝐤 and 𝐎𝐂 = 𝐢 +4𝐣 ―3𝐤𝐀𝐁 = 𝐎𝐁 ― 𝐎𝐀
= (3 ― 2)𝐢 + ( ―2 ― 1)𝐣 + (1 + 1)𝐤
= 𝐢 ― 3𝐣 + 2𝐤

|𝐀𝐁| = 12 + ( ―3)2 + 22

= 1 + 9 + 4 = 14𝐁𝐂 = 𝐎𝐂 ― 𝐎𝐁
= (1 ― 3)𝐢 + (4 + 2)𝐣 + ( ― 3 ― 1)𝐤
= ―2𝐢 + 6𝐣 ― 4𝐤

|𝐁𝐂| = ( ―2)2 + 62 + ( ―4)2

= 4 + 36 + 16 = 56𝐂𝐀 = 𝐎𝐀 ― 𝐎𝐂
= (2 ― 1)𝐢 + (1 ― 4)𝐣 + ( ― 1 + 3)𝐤
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= 𝐢 ― 3𝐣 + 2𝐤
|𝐂𝐀| = 12 + ( ―3)2 + (2)2

= 1 + 9 + 4 = 14

It is clear that two sides of a triangle are equal.∴  Points 𝐴,𝐵,𝐶 from an isosceles triangle.

4 (b)

The component of 𝑎 along 𝑏 is given by

{𝑎 ∙ 𝑏
|𝑏|2 } =

18

25
(3𝑗 + 4𝑘)

5 (a)

It is given that 𝑐 and 𝑑 are collinear vectors∴ 𝑐 = 𝜆 𝑑 for some scalar 𝜆⇒(𝑥 ― 2)𝑎 + 𝑏 = 𝜆{(2𝑥 + 1)𝑎 ― 𝑏}⇒{𝑥 ― 2 ― 𝜆(2𝑥 + 1)}𝑎 + (𝜆 + 1)𝑏 = 0⇒𝜆 + 1 = 0 and 𝑥 ― 2 ― 𝜆(2𝑥 + 1) = 0  [ ∵ 𝑎, 𝑏 are non-collinear]⇒𝜆 = ―1 and 𝑥 =
1

3

6 (a)

Equation of plane is 𝐫 ∙ 𝐧 = 𝑑,
where 𝑑 is the perpendicular distance of the plane from origin∴ Required plane is (α𝑥 + β𝑦 + γ𝑧) = 𝑝 

7 (c)

In ∆𝐴 𝐵𝐶,  𝐀𝐁 + 𝐁𝐂 + 𝐀𝐂⟹ 𝐀𝐂 = 𝐚 + 𝐛𝐴𝐷 is parallel to BC  and AD = 2 𝐵𝐶

∴  𝐀𝐃 = 2𝐛
In ∆𝐴𝐶𝐷,  𝐀𝐂 + 𝐂𝐃 = 𝐀𝐃⟹ 𝐂𝐃 = 2𝐛 ― (𝐚 + 𝐛) = 𝐛 ― 𝐚
Now, 𝐂𝐄 = 𝐂𝐃 + 𝐃𝐄 = 𝐛 ―2𝐚
9 (d)

Let 𝐑1 = 2𝐢 +4𝐣 ―5𝐤
and 𝐑2 = 𝐢 +2𝐣 +3𝐤
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∴  𝐑 (along 𝐀𝐂) = 𝐑1 + 𝐑2 = 3𝐢 + 6𝐣 ― 2𝐤∴  𝐚 (unit vector angle AC ) =
𝐑

|𝐑|
=

3𝐢 + 6𝐣 ― 2𝐤
9 + 36 + 4

=
1

7
( 3𝐢 + 6𝐣 ― 2𝐤 )

11 (b)

Since 𝑎, 𝑏, 𝑐 are non-coplanar vectors. Therefore, 𝑎, 𝑏, 𝑐 are linearly independent vectors∴ 𝑥𝑎 + 𝑦 𝑏 + 𝑧 𝑐 = 0⇒𝑥 = 𝑦 = 𝑧 = 0

12 (a)

Suppose point 𝑖 +2𝑗 +3𝑘 divides the join of points ―2𝑖 +3𝑗 +5𝑘 and 7𝑖 ― 𝑘 in the ratio 𝜆 :1. Then,𝑖 + 2𝑗 + 3𝑘 =
𝜆(7𝑖 ― 𝑘) + ( ―2𝑖 + 3𝑗 + 5𝑘)𝜆 + 1⇒(𝜆 + 1)𝑖 + 2(𝜆 + 1)𝑗 + 3(𝜆 + 1)𝑘 = (7𝜆 ― 2)𝑖 + 3𝑗 + ( ―𝜆 + 5)𝑘⇒𝜆 + 1 = 7𝜆 ― 2, 2(𝜆 + 1) = 3 and 3(𝜆 + 1) = ―𝜆 + 5⇒𝜆 =

1

2
Hence, required ratio is 1 : 2

13 (d)

Clearly,𝑎 ― 𝑏 + 𝑏 ― 𝑐 + 𝑐 ― 𝑎 = 0∴ 𝑎 ― 𝑏,𝑏 ― 𝑐,𝑐 ― 𝑎 are coplanar⇒(𝑎 ― 𝑏) ∙ {(𝑏 ∙ 𝑐) × (𝑐 ― 𝑎)} = 0

314 (d)

Two given lines intersect, if

7𝐢 + 10𝐣 + 13𝐤 + 𝑠(2𝐢 + 3𝐣 + 4𝐤)

= 3𝐢 + 5𝐣 + 7𝐤 + 𝑡(𝐢 + 2𝐣 + 3𝐤)⟹(7 + 2𝑠)𝐢 + (10 + 3𝑠)𝐣 + (13 + 4𝑠)𝐤
= (3 + 𝑡)𝐢 + (5 + 2𝑡)𝐣 + (7 + 3𝑡)𝐤⟹7 + 2𝑠 = 3 + 𝑡⟹2𝑠 ― 𝑡 = ―4   …(i)

10 + 3𝑠 = 5 + 2𝑡⟹3𝑠 ― 2𝑡 = ―5 …(ii)

and 13 + 4s = 7 + 3t⟹4𝑠 ― 3𝑡 = ―6 …(iii)

On solving Eqs. (i) and (iii), we get𝑠 = ―3, 𝑡 = ―2∴  Required line is 

C

A

D

B

RR2

R1
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7𝐢 + 10𝐣 + 13𝐤 + ( ―3)[2𝐢 + 3𝐣 + 4𝐤]⟹ 𝐢 + 𝐣 + 𝐤 is the required line.

16 (c)

Given that, 𝐚 = 𝐢 + 𝐣 and 𝐛 = 2𝐢 ― 𝐤
Let 𝐫 = 𝑥𝐢 + 𝑦𝐣 +𝓏𝐤, then𝐫 × 𝐚 = 𝐛 × 𝐚 ⇒( 𝐫 ― 𝐛) × 𝐚 = 𝟎
Now, 𝐫 ― 𝐛 = (𝑥𝐢 + 𝑦𝐣 + 𝓏𝐤) ―(2𝐢 ― 𝐤)

= (𝑥 ― 2)𝐢 + 𝑦𝐣 + (𝓏 + 1)𝐤∴  ( 𝐫 ― 𝐛) × 𝐚 = |
𝐢 𝐣 𝐤𝑥 ― 2 𝑦 𝓏 + 1
1 1 0

| = 𝟎⇒ ― (𝓏 + 1)𝐢 + (𝓏 + 1)𝐣 + (𝑥 ― 2 ― 𝑦)𝐤 = 𝟎
On equating the coefficient of i,j and k, we get𝓏 = ―1, 𝑥 ― 𝑦 = 2       ….(i)

Now, 𝐫 × 𝐛 = 𝐚 × 𝐛 ⇒ ( 𝐫 ― 𝐚) × 𝐛=𝟎
And 𝐫 ― 𝐚 = (𝑥 ― 1)𝐢 + (𝑦 ― 1)𝐣 + 𝓏𝐤∴ (𝐫 ― 𝐚) × 𝐛 = |

𝐢 𝐣 𝐤𝑥 ― 1 𝑦 ― 1 𝓏
2 0 ―1

| = 𝟎 ⇒( ―𝑦 + 1)𝐢 ― 𝐣( ―𝑥 + 1 ― 2𝓏) + ( ―2𝑦 + 2)𝐤 = 𝟎 ⇒𝑦 = 1, 𝑥 + 2𝓏 = 1     ...(ii)

From Eqs. (i) and (ii), we get𝑥 = 3, 𝑦 = 1 𝓏 = ―1∴ 𝐫 =  3𝐢 + 𝐣 ― 𝐤
17 (a)

Given, 𝐀 × (𝐁 × 𝐂) = 𝐁 × (𝐂 × 𝐀) ….(𝑖)
Also, [𝐀 𝐁 𝐂] ≠ 0𝑖𝑒.𝐀,𝐁,𝐂  are not coplanar.∴ From Eq. (i)

(𝐀 ∙ 𝐂) ― (𝐀 ∙ 𝐁)𝐂 = (𝐁 ∙ 𝐀)𝐂 ― (𝐁 ∙ 𝐂)𝐀⟹ (𝐁 ∙ 𝐂)𝐀 + (𝐀 ∙ 𝐂)𝐁 ― [(𝐀 ∙ 𝐁) + (𝐁 ∙ 𝐂)]𝐂 = 𝟎⟹ 𝐁 ∙ 𝐂 = 𝐀 ∙ 𝐂 = 𝐀 ∙ 𝐁 = 𝟎
[ ∵ [𝐀 𝐁 𝐂] ≠ 0]

Now, consider  𝐀 × (𝐁 × 𝐂) = (𝐀 ∙ 𝐂)𝐁 ― (𝐀 ∙ 𝐁)𝐂
= 0 ∙ 𝐁 ― 0 ∙ 𝐂 = 𝟎
319 (a)

[𝐚 𝐛 𝐜] = |
1 0 ―1𝑥 1 1 ― 𝑥𝑦 𝑥 1 + 𝑥 ― 𝑦|

Applying 𝐶3→𝐶3 + 𝐶1

= |
1 0 0𝑥 1 1𝑦 𝑥 1 + 𝑥| = 1[1 + 𝑥 ― 𝑥] = 1
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Hence, [𝐚  𝐛 𝐜] does not depend upon neither 𝑥 nor 𝑦.

20 (b)

The required vector is given by𝑛 =
𝐴𝐵 × 𝐴𝐶

|𝐴𝐵 × 𝐴𝐶|
=

𝑎 × 𝑏 + 𝑏 × 𝑐 + 𝑐 × 𝑎
|𝑎 × 𝑏 + 𝑏 × 𝑐 + 𝑐 × 𝑎|

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



ANSWER-KEY

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

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

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

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