Calculus — Homework 6 (Spring 2024)

1. Simplify.
(a) (3@-b) — (@-2b) (c) (@—b)-G+b-(C+a).
(b) @-(@—b)+b-(b+a). (d) @-(@+26)+ (2b— @) - (@+26) — 2b- (@ + 20).

2. Consider vectors in R3.

(a) Find @,b,&+# 0 such that @-b=a-&but b # ¢.

(b) Show that if @-b = @ - & for all unit vectors @ (i.e. ||@]| = 1), then b = .
3. Let @,b € R®.

(a) Show that for all vectors @ and b
4(@-b) = @+ b — lla - b|)*.

(b) Show that @ L b iff ||@ + b|| = ||@ — b]|.
(¢) Show that, if @ and b are nonzero vectors such that

-, -,

(@+b) L(@—b) and  ||@a+b|=|a—b|,
then the parallelogram generated by @ and bis a square.

4. Show that . .
|a@ - b < |lalll[o]|,

and the equality holds iff @ and b are parallel, i.e. there exists A such that d@ = Abor b = Ad.

5. Prove the parallelogram law:

@+ BII* + @ — B]1* = 2)1al* + 25

6. Calculate the f'(t) and f”(t).
(a) f(t) = (142t)7+ (3 —t) T+ costk.
(b) flt) = (T~ ] +e (T~ K).
() f(t) = (7= 7 (7-82]) 7

—

7. Find }ir% f(t) if it exists. Explain why if the limit does not exist.
—

() F(t) = (14+20)7+ (3—1) ]+ %E

!

3

(b) f{t) =e' (7= D)+ e (7— k)
o sint oo t?
(c) (t)—TtH—e j+gk‘.

(d) f(t):t27+1_COSt_' t

k.
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8. Let f be a differentiable vector-valued function. Show that if || f(¢)|| # 0, then
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9. Suppose ¥(¢) is a differentiable vector-valued function. Show that ||5(t)|| is constant iff ¥(¢)-5'(¢t) = 0
for all ¢.



