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MATH2010E HOMEWORK 1

Please do the following problems from ” Thomas’ Calculus” due to May 23, 5 pm.
Exercises 12.3: 6, 15, 28

Exercises 12.4: 34

Exercises 12.5: 6, 47, 58, 64

Exercises 12.6: 4, 10, 12, 30.

gxeveises 2.3
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Dot Product and Projections
In Exercises 1-8, find

®

v'u, |V

. |ul

. the cosine of the angle between v and u

the scalar component of u in the direction of v
. the vector proj, u.

1. v=2i —4j + V5k, u=-2i+4j— V5k
2 = (3/5i + (4/5k, u=5i+ 12j

3 =101 + 11 — 2k, u = 3j + 4k

-4 =21+ 10— 11k, u=21+2j+k

5. v=5j—3k, u=i+j+Kk
®v=—i+j u=V2i+ V3j+2k
oyv-u = (-1,1,0) (J2,]3, 2)

4 €4 <4 <4 <« <« Q-f': &

=-J21J2
pl=J1r+1? =Jz
W= Jz22 43+ 22 =243+ =3
(b) s = VLU _ AJ_Z—qL‘]E
Wl 2z

) Stadow wrnfanm’f:' (]| cos @
U7 = 2+J2) /2

vV
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~ _ uv + <l -

J2-/3 ~ 1 -2+ ;
2232-(— J_Z.FJ

@ Direction angles and direction cosines The direction angles
a, B, and y of a vector v = ai + bj + ck are defined as follows:

« is the angle between v and the positive x-axis (0 = o = )
B is the angle between v and the positive y-axis (0 = B = m)

v 1s the angle between v and the positive z-axis (0 = vy = ).

Z
A
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a. Show that

a b
cosa = 7, cos B = —, cosy =
vl [v|
and cos’a + cos’B + cos’y = 1. These cosines are called
the direction cosines of v.

o

vl

b. Unit vectors are built from direction cosines Show that if
v = ai + bj + ck is a unit vector, then a, b, and c are the
direction cosines of v.

V.3 .
ol T v

K.(&) s =

cos g = v _ b

ERTRE
Lo vk _ C
= e = W
2 2 e ]oz—{'cz_
cosoct (o5 B +ios?y = ﬁfulz = 1.

(b) V- wmit vedoyr = [v]=].
los X = IVI =Qq. COS€ [v["’b Ly ="_C
Thus b,C ome the ivedion of cosines of V.
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Cancellation in dot products In real-number multiplication, if
uvy = uv, and u # 0, we can cancel the u and conclude that
v; = v,. Does the same rule hold for the dot product? That is, if

u*v; = u-*v, and u # 0, can you conclude that v; = v,? Give
reasons for your answer.

29. flo.

Consider = (l,0.6), v=(0:1.0), to=0.0.1)
= U -V, =U-V.=0, bk VI FVe.
This fs c wumfexr—*exam[)/a

Txevcice 12 4

33. Cancelation in cross products Ifu X v=u X wand u # 0,
then does v = w? Give reasons for your answer.

Double cancelation If u # 0 and if u X v =u X w and
u-v = u-w, then does v = w? Give reasons for your answer.

34. Yes.
Kiown UXV-w)=p, u (W-wi=o.

Define Uev-w. p2& anjle between 1, U
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0= [ux &= lulld)sing. & 1ul|i)cosO=o.
Uto => [%l5ine=0, |it] coso = O.

Since sinb azvd os@ conngt be O ot the Same time,
we howe W|z0 . = p-w=0 0O

Q@WMSUS'

Find parametric equations for the lines in Exercises 1-12.
1. The line through the point P(3,—4,—1) parallel to the vector
i+j+Kk
The line through P(1,2,—1) and Q(—1, 0, 1)
The line through P(—2, 0, 3) and Q(3, 5, —2)
The line through P(1, 2,0) and Q(1, 1,—1)
The line through the origin parallel to the vector 2j + k

Re g B 8 e

./ The line through the point (3,—2,1) parallel to the line
x=14+2t,y=2—t,z=3t

. Diredion vedor: (2,-1.3)

= e;o{aé/on o X= 3+2t
y= 21
zZ= |+5¢.
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Angles
Find the angles between the planes in Exercises 47 and 48.

@ x+y=1 2x+y—2z=
48. 5x +y—z=10, x — 2y + 3z = —1

W1, ngvwal vedors - ni=(100) N2=(21,-2).
Anjff Letneen /»{mc = 4;27/6 bebueen noyrad vedors

= _nﬁﬁi,_ g _ 1
Arecos il = Arees .3 "rees = +

Find parametrizations for the lines in which the planes in Exercises
57-60 intersect.

ST. x+y+z=1, x+y=2
@3)(—6}’—2::3. 2x+y—2z=2

Y Choose & commpn ot : l:D,0).
To nomed vedor m=@,42) , N2=C.1,-2) .

L J K
n,xnz:/g-g’_z = o, 0,18 )./ (-22,3)
2 1 2

This is the divedim vedwy of he Line.
= [x= | -2
7: -2t
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= (X= |2t
7: -2t
z= 3t .

64. Use the component form to generate an equation for the plane
through P(4, 1,5) normal to n; =i — 2j + k. Then generate
another equation for the same plane using the point P(3, —2, 0)

and the normal vector n, = -V2i + 2\/§j-— V2k.

6. © (-4)-20-1)t(z-¢)=0.
© -z (x32)+21z7(H2)-22=0.

Cxenisee 2.6
b. -A4y"+8=0. (one.
Let x fixed, we 9et a cnle. = ¢
(0. B=-4x*-y2  farablla.
2<0 ,][ixeo( = elfipse . = F.
2. IxPH4 g 428220 = ellipod
(L L Y. 0 s o,
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l/ b} T - v e v

:J}):YM//’MS = C .

A LAY TN
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