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1. If three mutually perpendicular unit vectors ā, b̄, c̄ are functions of t, then prove that
dā

dt
= ±

(
db̄

dt
× c̄ + b̄× dc̄

dt

)
·

2. If ū = (t2 − 1) î + cos t ĵ, v̄ = sin t î + et ĵ then find lim
t→0

(ū× v̄).

3. If f̄ =
tan 4x

x
î+

log(1 + 2x)

x
ĵ +

3x − 1

x
k̂, x 6= 0 then find f̄(0) if f̄ is continuous at x = 0.

4. Find the unit tangent vector to the curve x = t2, y = 2t, z = −1
2
t2 at the point t = −3.

5. Find the acute angle between tangents to the curve r̄ = t̂i+ t2ĵ+ t3k̂ at t = 1 and t = −1.

1


