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Useful Identities

î · î = 1 ĵ · ĵ = 1 k̂ · k̂ = 1

î× ĵ = k̂ ĵ × k̂ = î k̂ × î = ĵ

Solution Let
#»

B = xî+ yĵ + zk̂

#»

B +
#»

C =
#»

D = dĵ (1)

⇒ (x+ 3)̂i+ (y + 4)ĵ + zk̂ = dĵ

⇒ (x+ 3) = 0 (y + 4) = d z = 0

|
#»

D| = d = (y + 4) = |
#»

C | =
√

32 + 42 = 5 (2)

⇒ y = 1
#»

B = −3̂i+ ĵ ⇒ |
#»

B| =
√

(−3)2 + 12 = 3.2

Solution

|
#»

A ·
#»

B| = |
#»

A| |
#»

B| cos θ ⇒ cos θ =
|
#»

A ·
#»

B|

|
#»

A| |
#»

B|
=

14

6× 7
⇒ θ = 54.14 °
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Solution Let
#»

B = Bxî+ By ĵ + Bz k̂. Given Bx = By. The equation gives the force on a charged particle

moving in a magnetic field. We are asked to find the magnetic field vector
#»

B, given the velocity #»v of a
charged particle with charge q units experiencing (ie moving under the influence of) a force

#»

F .

#»

F = q #»v ×
#»

B

⇒ 4.0̂i− 20ĵ + 12k̂ =

∣

∣

∣

∣

∣

∣

î ĵ k̂
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∣

∣

∣

∣

∣
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∣

∣

∣

∣

∣

∣

î ĵ k̂
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∣

∣

∣

∣

∣

∣

⇒ 4.0̂i− 20ĵ + 12k̂ = (8Bz − 12Bx)̂i− (4Bz − 12Bx)ĵ + (4Bx − 8Bx)k̂

⇒ 4.0 = (8Bz − 12Bx)

⇒ −20.0 = −(4Bz − 12Bx)

⇒ 12.0 = (4Bx − 8Bx)

Solving, we get
#»

B = −3.0̂i− 3.0ĵ − 4.0k̂
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