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Ql.. AB=-2i+j+k,CD=i+4j—k,andAC =2i+j = n= [-2 1 1 |=-5i—j—9k = the distance is
1 4 -1
d=— (2i+j)'(75i*j*9k)‘ o1
- V25 +1481 Vi
Q2. x=2t,y = —t, z= —trepresents a line containing the origin and perpendicular to the plane 2x —y — z = 4; this
line intersects the plane 3x — 5y 4+ 2z = 6 when t is the solution of 3(2t) — 5(—t) +2(—t) = 6
= t= % = (%, — %, — —) is the point of intersection
i k
Q3. The direction of the intersectionisny xny = |1 2 —2| = —6i — 9j — 12k = —3(2i + 3j + 4Kk) and is the
5 =2 -1

same as the direction of the given line.

Q4. (a) The corresponding normals are n; = 3i + 6k and ny = 2i + 2j — k and since n; - ny
=(3)(2) + (0)(2) + (6)(—1) = 6 + 0 — 6 = 0, we have that the planes are orthogonal

i j k
(b) The line of intersection is parallel tom; xny = |3 0 6 | = —12i+ 15j + 6k. Now to find a point in
2 2 -1
. . 3x+6z=1 x+6z=1 B B T
the intersection, solve {2x oy —7=3 { 12x + 12y — 62 = 18 = I5x+12y=19 = x=0andy = 3

= (0,8, £) is a point on the line we seek. Therefore, the line is x = —12t,y = 33 + 15tand z = § + 6t.
Q5.. v =(=3sint)j + (2 cos Ok and a = (=3 cos t)j — (2 sin Ok; [v|" = 9sin’ t + 4 cos?t = < (|v[)

=18sintcost— 8costsint = 1051ntcost,a(|v|2) =0 = 10sintcost=0 = sint=0orcost=0

= tzO,wortzg,%’T. Whent:OJr,|v| =4 = \v\:ﬂ:2;whent:§,3§,|v|:\/§:3.

Therefore max |v| is 3 when t = Z, 3, and min |[v| = 2 when t = 0, 7. Next, lal* = 9 cost + 4 sin’t

= %(|a|2) = —18costsint+8sintcost= —10sintcost; & (|a|2) =0 = —10sintcost=0 = sint=0or
cost=0 = t=0,mort=13,3. Whent=0,, a’ =9 = \a|:3;whent:§,%’r,|a|2:4 = |a| =2.

Therefore, max [a| = 3 when t = 0, 7, and min |a| = 2 when t = J, 3.

Q6. Let P(tp) denote the point. Then v = (5 cos t)i — (5 sin t)j + 12k and 267 = f;o\/25 cos?t + 25 sin?t + 144 dt
= J:013 dt = 13ty = ty = 2, and the point is P(27) = (5 sin 27, 5 cos 27, 247) = (0, 5, 24m)

Q7..r—(\/_t)1+<\/_t) +(1-2)k = v=12i+2j—- 2tk = |v|= \/(\/5)2+(\/§)2+(—2t)2=\/m

—2/1+¢ = Lengh = [ 2 1+t2dt:[2(% 1+t2—|—%ln(t+ 1+t2))];=ﬁ+1n(1+\/5)

Q8. r=ti+In(cost)j = v=i+ ( C;;“t‘)J =i—(tant)j = |v| = /12 + (—tant)? = \/sec?t = |sec t| = sec t, since

F<t<y = T=2%=()i— (&) j=(cos i — (sint)j: I = (—sin Oi — (cos v)j

v[ 7 \sect sect
= |9 = /(=sint)2 +(—cost2 =1 = N= %% = (—sin Yi — (cos )j ;
dt

a1
K= |5 — - l=cost.





