Exercises 1-4. Calculate the first and second derivatives.
1. f(r) =321 — 5£°]. 2. f(t) = ¥ i+ 1n(1* + 1)j.
3.f(t) = e’ costi—cos2tj+3k.
4. f(t) = sinh¢i—t?e'j+ cosht k.

Exercises 5—-6. Evaluate.

2
5./ [2ti+ (% — 1)j]dt.
0
6./ [sin2ri+2<:ostj+\/fk]dt.
/0

Exercises 7-10. Sketch the curve traced out by the tip of the
radius vector and indicate the direction in which the curve i1s
traversed as ¢ increases.

7.r(t) = 2621 — tj, t > 0.

8. r() = e 'i+ 2e”j, t real.

9. r(t) =ti+ 3sintj+4costk, 0<t<2m.
10. r(t) =ti+tj+smrk, g

11. Define a vector function r on the interval [0, 277 ] that traces
out the ellipse 16x> + 4y? = 64 in the manner indicated.

(a) Once in the counterclockwise direction starting at the
point (0, 4).

(b) Twice in the clockwise direction starting at the point



12. Define a vector function r that traces out the directed line
segment from (1, 1, —2) to (3, 5, 4).

13. Find f(¢) given that f'(t) = 2 i+ (e¥ + 1)j+ /1 + 2tk
and £(0) =i — 3j +3k.

14. Find f(¢) given that f'(¢) = —f(¢) for all # and £(0) = i + 2k.

Exercises 15-18. Calculate /(7).

15. £(¢) =3Q2ti+ " j— k) + 4(2i+j — 31 k).

16. f(1) =[(e” i+ e j+tk)- (e i+ ¥ j)j

17.£(0) =i+ 2j— (1/0)k) x ([1/t]i+ £ + 2t k).

18. £(1) = [(FPi+ 2j+ tK)-(costi+sintj+ 3cost k)] k.
19. An object moves along a curve C in such a manner that the

tangent vector r'(¢) is always 2r(¢). Find parametric equa-
tions for C given that r(0) = (1, 2, 1). Sketch the curve.

20. Set F(t) = ¢* i+ e j. Show that F (¢) and F’(¢) are par-
allel for all ¢. Is there a value of ¢ for which F and F’ have
the same direction?

Exercises 21-22. Find the tangent vector r'(¢) at the indicated
point and parametrize the tangent line at that point.

2L.r() =" +2t + i+ Gt + Dj+ (2 +1+ Dk
at P(1, 1, 1).

22.r(t) =sin2ti+cos2tj+tk abt =-m/3;



23. Show that the curves
ri()=2ti+j+tk, r@=0-wi+Q2—-ud)j+uk
intersect at the point (2, 1, 1) and find the angle of intersec-

tion. Express your answer in radians.

24. Find the points, if any, onthe curve r(t) = > i + (1 — t?)j —
t> k at which r(7) and the line tangent to the curve meet at
right angles.

Exercises 25-26. Sketch the curve showing the direction of the
curve and displaying both r(#) and ¥'(#) at the value of 7 indicated.
25.r(t) = ti+ e j; =10

26. r(t) = 2sinti— 3 cost j; t = /6.

27. Find the unit tangent and principal normal for the elliptical
helix

r(t) = (cost +tsint)i+ (sint — tcost)j+ %ﬁtz k.

28. Show that along the circular helix r(f) = acos ti+

asin tj+ bt k. the angle between k and the tangent vec-
tor r'(¢) remains constant.

Exercises 29-30. Find the unit tangent, the principal normal,
and write an equation in x, y,z for the osculating plane at

the point on the curve that corresponds to the indicated value
of ¢.

29. r(t) =2ti+Intj— 2 k; t =1.
30. r(t) = costi+costj— ~/2sinzk; L=t /4.



Exercises 31-34. Find the length of the curve.

31.r(t) =2ti+ 272§  fromt=0tos =>5.

2.r(t) =e'ite’j—tv/2k  fromt=0tos=In3.

33.r(¢) =sinhti+ coshtj+tk ot = 0tod =1,

34.r(t) = costi+sintj+ coshrk from? = 0tof = In2.



