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1.7

1.8

1.9

1.10

Let F = 2a, — 6a, + 10a, and G = a, + G,a, + 5a,. If F and G have the same unit
vector, G, is

(a) 6 (d o0

(b) -3 (e) 6

Given that A = a, + aa, + a,and B = aa, + a, + a,, if A and B are normal to each
other,  is

(a) —2 (d) 1
(b)y —1/2 (e) 2
(c) 0

The component of 6a, + 2a, — 3a, along 3a, — 4a,is

(a) —12a, — 9a, — 3a,
(b) 30a, — 40a,

(c) 1077

(d) 2

(e) 10

Given A = —6a, + 3a, + 2a,, the projection of A along a, is

(a) —12
(b) -4
(c) 3
(d) 7
(e) 12

Answers: 1.1d, 1.2a, 1.3b,e, 1.4b, 1.5a, 1.6b,c, 1.7b, 1.8b, 1.9d, 1.10c.
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1.11 Given that
P=2a —a — 2a,
Q =4a, + 3a, + 2a,
R=—a, +a + 2a,

find: (a) [P+ Q—R|, (b) P-QXR, (¢) QXP-R, (d (PXQ)-(QXR),
(e) (P X Q) X (Q X R), (f) cos b, (g) sin Oy,

@ [P+ Q- R|

1. Compute:
P+Q-R=(2a, —a, —2a,) + (4a, + 3a, + 2a,) — (—a, + a, + 2a,)
=(24+4+1)a:+(-14+3-1)ay+(-2+2—2)a, = Ta; + lay — 2a;

2. Compute the magnitude:

P+Q-R|=+/(7)2+(1)2+ (-2 =v49+1+4=154=1735

b P-(QxR)
1. Compute Q x R
a, a, a.

QxR=[4 3 2|-a,(3-2-2-1)—a,(4-2—(-1)-2)+a.(4-1—(-1)-3)
-1 1 2

~ 4a, — 10a, + Ta.
2. Compute P - (Q x R):
P.(QxR)=(2a, —a, — 2a.) (da, — 10a, + 7a.)
= (2)(4) + (~1)(~10) + (~-2)(7) =8+ 10— 14 =4



(©(QxP)-R
1. Compute Q x P:
a, a, a.

4 3 2
2 -1 -2

QxP - ~a,(3--2-2--1)-a,(4--2-2-2)+a.(4--1-3-2)

— —4da, + 12a, — 10a,
2. Compute (Q x P) - R:

(—4a, + 12a, — 10a,) - (—a, + a, + 2a,)

= (—4)(-1) 4+ (12)(1) + (-10)(2) =4+ 12 - 20 = —4

@ (P xQ)-(QxR)

1. From above:
» PxQ=-4a, — 12a, — Ba.
e QxR =4a, —10a, + Ta.
2. Compute the dot product:
(—4a, — 12a, — Ba.) - (4a, — 10a, + Ta,)

= (—4)(4) + (—-12)(—10) + (—8)(7) = —16 + 120 — 56 = 206



(@ (P xQ)x(QxR)

1. Compute:

a, a, a
-4 -12 -8
4 —10 7

= a((-12)(7) — (-8)(-10)) — a,((—4)(7) — (—8)(4)) + a.((-4)(-10) — (-12)(4))
= 16a, + 12a, + 8a,

(P xQ)x (QxR)=

(f) cos fpr
1. Compute:
cosfpr = .
P R
2. Dot product:

P-R=(2)(-1)+(-1)(1)+(-2)2)=-2-1-4=-7

3. Magnitudes:

Pl=v(22+(-1)2+(-22=+v0=3, |R|=v(-1)2+(1)*+(2)2=+V6

4. Substitute:
cos fpg = T~ 0953
3v/6
sindpq — 22
PQ

16.12  16.12
3v/29 16.15

sin fpo = =~ ().998



