MATH 2300 - Calculus ITT - Section 8
Fall 2013
Homework 1 - Due: Friday, September 6

. [Stewart, 54 of 12.3) A sphere, by definition, is all points of fixed distance (the radins) from a given point

(the center). Show that all 7 such that
(F-@)- (7B — 0

form a sphere.
Solution:
(F—@) - (F=b) =0 |fP-F-b-a-F+d-b=0
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Therefore the given equation deseribes a cirele of radins F'i |E —~ EI and center )

2. (Stewart, 61 and 62 of 12.3) Show that @ - b — |@]|b| cos @ implies
i - B| < |ai]|#].
Then use this to show that
@+ b| < |d] + |b].

Solution:
|oosd] <1 |E||E||:::mﬂ| o |ﬂ-'”-i':I
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For the second part:
|G -8 — (@-B)-(@-5) — |a]® + |b]* +2a -8
< |dl* + |Bf* + 2|d]|b] (7)
-y 2
~ (1a1+ 18) "

MNow take square root of both positive sides.

Show that

|- B + | = B2 — |a?|b]*. (&)
Solution:
|- B2 — a2 cos? @ ()
@ = B2 — |a]2|5]? sin? @ ‘
Therefore:

| - f:lz + |d x E-l-r|:' = |E|:'|4i.l.|2-|:i.:-|.|n:!-;2 0 4 sin® i — |-r':']2|E-l-r|2- (10}

. Bhow that

Ex(bxd)— (@ )b - (d-b)e (11)

Solution: Doth sides of the equation are vectors, It saffices to show that their components are equal. We
check bere the st component only, The other two are siolar.

The last two components of b % & are
—beg + byey,  byeg — by (12)
Therefore the first component of @ x (bx @) is
az(biea — baen) — an(—bres — baer ). (13)
(n the other hand the finst component of (@ b — (d - b)& is

(mieg + agey + ages)by — (apby + aghy 4+ agby)ey — aybyey + aabyes + agbyey — apbyey — aghoe) — agbye
— agl{byeg — bgey ) — ag(byeg — byey),
clearly the same as (77).

(14)

9. Given vectors o £ () and b explain why there exists vector r such that 7 satishes both

Ff-d=1 Ffxd==5 (15)

Solution: The first eguation 15 the equation of A plane perpendicular to the vector a.
The second equation 15 the equation of a line parallel to the vector a.

Any such line has intersection with any such plane at a single point.



6. Stewart, section 124, problems 44, AR, 49, 5H3.
44 (a) Solution:

All s satisfying (1,2,1) x ¥ — (3,1, —5) form a line parallel to (1,2, 1), as discussed in class. This line will
be completely determined if we find a point on it. As (3,1, -5) is the projection of any point on this line
to the direction perpendicular to (1,2, 1) multiplied by |(1,2, 1) — /6, we divide (3, 1, —5) by this length to
et

This is the rotation by 72 around (1,2, 1) of a vector on the given line and this vector is given by
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44 (a) Solution: (3,1,5) is not perpendicular to (1,2, 1),
48 Solution:
Exb-—dx(-d-&)—dx({-d)+dx (- = -dxd-adxF- -dxF=Exd. (18)
Sirmilarly,
Exb—(-b-—D)xb— —Fxb_bxi (19)

49 Solution:
(B—b)x(@+b)— (@—b)xd+(d—b)xb
—Exd-bxatdxb-bxb
_ bxd4axhb (20)
_dxbydaxh

— 2d = b).

53 Solution:
(a) No. b and & could be on the same plane perpendicular to .

(b) Nao. b and & could be on the same line parallel to .

()] Yes. Both b and @ are the intersection of the same line with the same plane.



