Problem set on Vector Functions MM

1. Find the domain of f(t) = sinti+In(2 - t)j + Vt + 1 k.
(Ans. [-1, 2) )
2. Given f(t) = t2i + ——j + -k find lime_ f(0).
(Ans. =vector 0)

3. Find the derivative of the following functions wherever it

exists.
_42:, t . 1-cost
Of(t)—t1+1+t]+ — k
, . . 1 .  2tsint—-2(1-cost)
(Ans. f'(t) = 2t i o) e k)

e g(t) =cos(4t)i+In(2—-t)j+k
(Ans. g'(t) = —4sin(4t)i — Zi_ti)

o f(t).9(®)
a2 ot
(Ans. —4t“sin(4t) + 2t cos(4t) 2—D(140)
2tsint — 2(1 — cost
n(1+¢t)In(2—-1¢t) + 4t(2 :

o f(t)x g(t)
(Use (F(O) x g(®©) = F() x g(®) + ) x g' (1))
o f'(t)x g'(t)
(Use f'(t) x g (&) + f(t) x g"(t))
o f(t?+ e™h)
(Ans. 2(t*+ e™Hi—In(A+t>+ e HDj+
2t sin (t2+ e‘t)—Z(l—cos (t2+ e_t))
4(t24 e~ 1)2

(2t — e~k
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(Ans.

Find the second derivative of the following:
o (t2eli—t3j) x (te 2% + t?j)
e (Inteti—t?). (ti+ j)
(Use product rule for finding the derivative)

. Find the unit tangent vector at the indicated point and

parameterize the tangent line at the indicated point.

r(t) =cosmti+sinmwtj+tk att = 3.

_ —mj+3k _ —-mj+3k
(Ans. T(3) = 222 and r(t) = —i+ 3k + t (22))

. Find the unit tangent vector and the principal normal vector

at the indicated point and parameterize the tangent line and
the normal at the indicated point.

r)=ti+t?j+t3k att=1.
Also, find the equation of the osculating plane.

T(1) = +2j + 3K), N(1):\/%66(—11i — 8j + 9Kk),

1 .
N

Osculating plane: 3x -3y +z=1)

7.

Find the point at which the curves intersect and find the
angle of intersection.

r;(t) = e3t i+ 4sin(t + %n)i+(t2 —1DKk

nw=uit+4j+@W?*-2)k
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(Ans. (1, 4, -1))

8. Find the points on the curve r(t) at which the curves r(t)
and r’(t) have the opposite direction.
r(t) =5ti+ (3+t?)j
(Ans. (=53, 6,0))
9. Find the unit tangent vector, principal normal vector, and
an equationin x, y, z for the osculating plane at the point
on the curve corresponding to the indicated value of t.

r(t) =i+ 6tj+3t?k att=1.

(Ans. T(1) = = + k), N(1) = 2= (=3j + 15 k)

and osculating plane is given by x = 1).




