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1 (d)

|
7 ―11 1
5 3 ―2

12 ―8 ―1|
= 7( ―3 ― 16) + 11( ―5 + 24) + 1( ―40 ― 36)

= ―133 + 209 ― 76 = 0∴ Vector are collinear.

2 (c)

Let the position vectors of the points 𝐴,𝐵,𝐶 are 𝟎,𝐚 + 𝐛, 𝐚 ― 𝐛 respectively and θ = 90° ∴ Area of triangle =
1

2
|𝐀𝐁 × 𝐀𝐂|

=
1

2
|(𝐚 + 𝐛) × (𝐚 ― 𝐛)|

=
1

2
|2𝐛 × 𝐚|

= |𝐛| |𝐚| sinθ = 3 × 2sin 90° = 6

3 (a)

We have, |[𝑎 𝑏 𝑐]| = 𝑉
Let 𝑉1 be the volume of the parallelopiped formed by the vectors 𝛼,𝛽 and 𝛾. Then,𝑉1 = |[𝛼 𝛽 𝛾]|

Now,

[𝛼 𝛽 𝛾] = |
𝑎 ∙ 𝑎 𝑎 ∙ 𝑏 𝑎 ∙ 𝑐𝑎 ∙ 𝑏 𝑏 ∙ 𝑏 𝑏 ∙ 𝑐𝑎 ∙ 𝑐 𝑏 ∙ 𝑐 𝑐 ∙ 𝑐|[𝑎 𝑏 𝑐]

⇒[𝛼 𝛽 𝛾] = [𝑎 𝑏 𝑐]2[𝑎𝑏 𝑐]⇒[𝛼 𝛽 𝛾] = [𝑎 𝑏 𝑐]3∴ 𝑉1 = |[𝛼 𝛽 𝛾]| = |[𝑎 𝑏 𝑐]3| = 𝑉3

4 (a)

Let 𝑙, 𝑚, 𝑛 be the direction cosines of the required vector. As it makes equal angles with 𝑋 and 𝑌 

axes∴ 𝑙 = 𝑚∴  Required vector 𝑟 = 𝑙𝑖 +𝑚𝑗 +𝑛𝑘 = 𝑙𝑖 +𝑙𝑗 +𝑛𝑘
Now, 𝑙2 + 𝑚2 + 𝑛2 = 1⇒2𝑙2 + 𝑛2 = 1     …(i)
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Since, 𝑟 is perpendicular to ― 𝑖 +2𝑗 +2𝑘∴ 𝑟 ∙ ( ― 𝑖 + 2𝑗 + 2𝑘) = 0⇒ ― 𝑙 + 2𝑙 + 2𝑛 = 0⇒𝑙 + 2𝑛 = 0   ….(ii)

From (i) and (ii), we get 𝑛 ∓ 1

3
, 𝑙 =∓ 2

3

Hence, 𝑟 =
1

3
( ± 2𝑖 ± 2𝑗 ∓ 𝑘) =±

1

3
(2𝑖 + 2𝑗 ― 𝑘)

5 (a)

Let the required vector be 𝑎. Then, 𝑖 ― 𝑗, 𝑖 + 𝑗 and 𝑎 form a right handed system∴ 𝑎 = (𝑖 ― 𝑗) × (𝑖 + 𝑗) = 𝑘 + 𝑘 = 2𝑘
Hence, the required unit vector 𝑎 =

𝑎
|𝑎|

= 𝑘
6 (b)𝐩 = 𝑥𝐚 + 𝑦𝐛 + 𝑧𝐜⟹3𝐢 + 2𝐣 + 4𝐤 = 𝑥(𝐢 + 𝐣) + 𝑦(𝐣 + 𝐤) + 𝑧(𝐢 + 𝐤)⟹3𝐢 + 2𝐣 + 4𝐤 = (𝑥 + 𝑧)𝐢 + (𝑥 + 𝑦)𝐣 + (𝑦 + 𝑧)𝐤
On comparing both sides the coefficients of 𝐢, 𝐣,𝐤, we get𝑥 + 𝑧 = 3 ….(i)𝑥 + 𝑦 = 2….(ii)

and 𝑦 + 𝑧 = 4 (iii)

on solving Eqs. (i), (ii) and (iii), we get𝑥 =
1

2
,𝑦 =

3

2
,𝑧 =

5

2
7 (a)

From geometry𝐀𝐎 = 2𝐒𝐃
Where 𝐷 is the mind point of 𝐵𝐶

c∴ 𝐒𝐀 + 𝐒𝐁 + 𝐒𝐂
= 𝐒𝐀 + 2𝐒𝐃   ( ∵ 𝐒𝐁 + 𝐒𝐂 = 2𝐒𝐃)

= 𝐒𝐀 + 𝐀𝐎
= 𝐒𝐎
8 (c)

We have,𝑎 ⋅ 𝑏 = 0 and 𝑎 × 𝑏 = 0⇒|𝑎||𝑏|cos𝜃 = 0 and |𝑎||𝑏|sin𝜃 = 0⇒(|𝑎| = 0 or,|𝑏| = 0 or, cos𝜃 = 0 )

And,

(|𝑎| = 0 or,|𝑏| = 0 or, sin𝜃 = 0 )

O

C

A

D
B

S
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⇒|𝑎| = 0 or, |𝑏| = 0  [ ∵ cos𝜃  and sin𝜃
are not zero zimultaneously]

10 (c)

Given |𝐚 + 𝐛|2 = |𝐚 ― 𝐛|2⟹4𝐚 ∙ 𝐛 = 0⟹ 𝐚 ∙ 𝐛 = 0

So, angle between them is 90°

11 (c)

We have,𝑟 × 𝑎 = 𝑏 × 𝑎⇒(𝑟 ― 𝑏) × 𝑎 = 0⇒𝑟 ― 𝑏 is parallel to 𝑎⇒𝑟 ― 𝑏 = 𝜆𝑎 for some scalar 𝜆⇒𝑟 ― 𝑏 +𝜆𝑎    ….(i)

Now,𝑟 ⊥ 𝑐⇒𝑟 ∙ 𝑐 ∙ 𝑐 = 0⇒𝑏 ∙ 𝑐 + 𝜆(𝑎 ∙ 𝑐) = 0⇒𝜆 = ― 𝑏 ∙ 𝑐𝑎 ∙ 𝑐
Putting the value of 𝜆 in (i), we get𝑟 = 𝑏 ― (𝑏 ∙ 𝑐𝑎 ∙ 𝑐)𝑎
12 (d)

We have, |𝛼| = 1 = |𝛽| and 𝛼 ∙ 𝛽 = 0

Now,𝛾 = 𝑥𝛼 + 𝑦𝛽 + 𝑧(𝛼 × 𝛽)⇒𝛼 ∙ 𝛾 = 𝑥(𝛼 ∙ 𝛼) + 𝑦(𝛼 ∙ 𝛽) + 𝑧{𝛼 ∙ (𝛼 × 𝛽)}𝛽 ∙ 𝛾 = 𝑥(𝛽 ∙ 𝛼) + 𝑦(𝛽 ∙ 𝛽) + 𝑧{𝛽 ∙ (𝛼 × 𝛽)}

And,

(𝛼 × 𝛽) ∙ 𝛾 = 𝑥{𝛼 ∙ (𝛼 × 𝛽) + 𝑦{𝛽 ∙ (𝛼 × 𝛽)} + 𝑧{(𝛼 × 𝛽) ∙ (𝛼 × 𝛽)}⇒cos𝜃 = 𝑥, cos𝜃 = 𝑦 and [𝛼 𝛽 𝛾] = 𝑧|𝛼 × 𝛽|2⇒𝑥 = cos𝜃,𝑦 = cos𝜃 and [𝛼 𝛽 𝛾] = 𝑧
[ ∵ |𝛼 × 𝛽| = |𝛼| |𝛽|sin 90° = 1]
Now,

[𝛼 𝛽 𝛾]2
= |

𝛼 ∙ 𝛼 𝛼 ∙ 𝛽 𝛼 ∙ 𝛾𝛽 ∙ 𝛼 𝛽 ∙ 𝛽 𝛽 ∙ 𝛾𝛾 ∙ 𝛼 𝛾 ∙ 𝛽 𝛾 ∙ 𝛾|
⇒[𝛼 𝛽 𝛾]2

= |
1 0 cos𝜃
0 1 cos𝜃

cos𝜃 cos𝜃 1
| = 1 ― 2 cos2𝜃⇒𝑧2 = 1 ― 2𝑥2

Also, 𝑧2 = 1 ― 2𝑦2 and 𝑧2 = 1 ― 𝑥2 ― 𝑦2
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13 (a)

(𝐚 ― 𝐝) × (𝐛 ― 𝐜)

= 𝐚 × 𝐛 ― 𝐚 × 𝐜 ― 𝐝 × 𝐛 + 𝐝 × 𝐜
= 𝐜 × 𝐝 ― 𝐛 × 𝐝 ― 𝐝 × 𝐛 + 𝐝 × 𝐜 = 𝟎

[ ∵  𝐚 × 𝐛 = 𝐜 × 𝐝, 𝐚 × 𝐜 = 𝐛 × 𝐝, given]⟹(𝐚 ― 𝐝)||(𝐛 ― 𝐜)⟹ 𝐚 ― 𝐝 = λ(𝐛 ― 𝐜)

14 (a)

Since 𝑎,𝑏,𝑐 are non-coplanar unit vectors∴ [𝑎𝑏𝑐] =  Volume of a parallelopiped whose each edge is of one unit length⇒[𝑎𝑏𝑐] =± 1

16 (d) Let 𝐷 be the mid-point of 𝐵𝐶. Then,𝐴𝐵 + 𝐴𝐶 = 2𝐴𝐷⇒2 𝐴𝐷 = 8𝑖 + 2𝑗 + 8𝑘⇒𝐴𝐷 = 4𝑖 + 𝑗 + 4𝑘⇒|𝐴𝐷| = 16 + 1 + 16 = 33

17 (c)∴ Median vector through 𝐀 =
1

2
(𝐀𝐁 + 𝐀𝐂)

=
1

2
[(3𝐢 + 5𝐣 + 4𝐤) + (5𝐢 ― 5𝐣 + 2𝐤)]

= 4𝐢 + 3𝐤∴  Length of the median = 42 + 32 = 5 units

18 (d)

Given, (𝐚 ― 𝜆 𝐛) ∙ (𝐛 ― 2𝐜) × (𝐜 + 2𝐚) = 0⟹(𝐚 ― 𝜆 𝐛) ∙ {𝐛 × 𝐜 + 𝐛 × 2𝐚 ― 4(𝐜 × 𝐚)} = 0⟹ 𝐚 ∙ (𝐛 × 𝐜) + 𝐚.(𝐛 × 2𝐚) ― 𝐚.4(𝐜 × 𝐚)―𝜆𝐛 ∙ (𝐛 × 𝐜) ― 𝜆𝐛 ∙ (𝐛 × 2𝐚) + 4𝜆 𝐛 ∙ (𝐜 × 𝐚) = 0⟹𝐚(𝐛 × 𝐜) + 4𝜆𝐛.(𝐜 × 𝐚) = 0⟹{𝐚 ∙ (𝐛 × 𝐜)}(1 + 4 𝜆) = 0⟹ 𝜆 = ― 1

4
  [ ∵  𝐚.(𝐛 × 𝐜) ≠ 0,given]

20 (d) ∴  Total force 𝐏 = 𝐏1 + 𝐏2 + 𝐏3

= 𝐢 ― 𝐣 + 𝐤 ― 𝐢 + 2𝐣 ― 𝐤 + 𝐣 ― 𝐤 = 2𝐣
and displacement 𝐀𝐁 = 6𝐢 + 𝐣 ―3𝐤 ― (4𝐢 + 3𝐣 ― 2𝐤)

= 2𝐢 +4𝐣 ― 𝐤 ∴ Work done = 𝐏 ∙ 𝐀𝐁
= 2𝐣(2𝐢 + 4𝐣 ― 𝐤) = 8
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ANSWER-KEY

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

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

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

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