Calculus (II) — Homework 7 (Fall 2026)

1. Simplify.
(a) (3@-b)— (@-2b).
() @d-@-b)+b-(b+a).

(©) (@=b)-2+b-(@@+a).

(d) @-@+28) +(2b—a)-(@+28) - 2b- (@ +20).

2. Consider vectors in R3.
(a) Find @,b,¢ # O such that@-b = a@-cbut b # &

(b) Show thatif @- b = ii - & for all unit vectors i (i.e. || @ = 1), then b = &

3. Letd, b € R3.

(a) Show that for all vectors d and b
S 2 2
4(5-17):”&%” —Ha—b” .
(b) Show that @ 1 Biff || @ + 5 = ||@- 5|
(c) Show that, if @ and b are nonzero vectors such that
@+hL@-n ad |a+p|=|a-5|,

then the parallelogram generated by @ and bisa square.

4. Show that

QU

a-5l<af |5

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

5. Prove the parallelogram law:

la+B[ +||a-8| =2]alf +2||5] -

6. Calculate the () and f(f).
@ f(n=(1+20)7+ @3 1) j+cos k.
(b) fty=e(T- j+e(J- b
© fio=(27- p-(7-2 P

7. Find 1irr01 f(t) if it exists. Explain why if the limit does not exist.
1=

@ fi=(1+207+B—1)]+ %,;

(b) f(t)=e'(T= P+e2(]- k).

- Sil’lt_} o - t2—>
(C) f([)=7l+€tj+zk.

> 1 —cost r -
d floy =P+ R
@ floy=fre 2 e

8. Let f be a differentiable vector-valued function. Show that if ” f(t) “ # 0, then

d g anly - f0- 7o
dt(“f(t)H) Hme

9. Let ¥ be a differentiable curve on an interval /. Show that H (1) || is constant iff Y(r) - ¥'(r) = 0 for all 7 € I.



