MATH 2433 EXAM 1 REVIEW - Answers

Problem 1

(a) (i) AB=(2,4,1), AC =(-3,3,—6), BC =(-5-1-7)

2

(-
AB-AC=0 — AB L A—C>’, A, B,C are the vertices of a right triangle.

—

(1)  hypotenuse: ||BC|| = 75 =53

(b) (i) 3(2a—b+c)=3i-9k

.. . b-c
(i) projpbc = HbH2 (21+3J—k) —1+14J——k
_ 3 . : . 1 s 2
(¢) bxa=-3i—-6k; unit vector: Tgl—ﬁk
(d) V=15
Problem 2.

(a) normal vector for plane: N = (3,—1,4); direction vector for line: d = (-2,2,2)
N.-d=0 = N _1d; P and L are parallel.

-3-1 4
32 :O—; #5—;3; A does not lineon L; d(A,L)= \/_

(b)
(¢c) x=-343t, y=-t, z=5+4t

(d) P (-51/13,4/13,49/13)

Problem 3.
(a) (x4+2)+4(y—1)—2=0

11

(b) 3(-2-11)+20)=-T#4 A isnoton P; d(4P)=—m

() i+4j—k#ABi—j+2k); P, and P are not parallel.

direction vector for line of intersection: IN; X No =7i—5j — 13k;

point on line of intersection: P (0, 24/7, 26/7)
—24 -2
symmetric equations for line of intersection: % =Y 5 /7 =z 12/ !
N; xN
(@) cosf= XNl 3 o 1900, 9213 rad. = 79.110

[IN7 x Naf| V252



Problem 4.

(a) (i) lim £(t)=7i+]

t—3

(ii) [f(t) - g(t)] = 6t% 4 2t + 37 sin 7t

(b) (i) v(t)=r'(t) = (—e tsint+e tcost)i— (e tcost+e tsint) j+ 3k
(i) speed:  [v(t)]| = VAT T 9
(#i3) a(t) =v'(t) =1r"(t) = —2e tcosti+2e tsint]j

(tw) lim v(t) =3k

t—oo

Problem 5. , ; 3
(a) (i) L(CO) :/ NG dt:/ 1+ 2dt = %[(1 +t2)3/2} = L[(10)32 - 1]
0 0 0
3 V2
(i) k= e

(b) (i) z=6+2t, y=9+6t, z=9+9¢t
3 4
(1) L(C):/ \/4+4t2+t4dt:/ (2+t*) dt=15
0 0
(i) T(1)=2i+2j+3k  N()=-2i+3j+3k
(tv)  normal vector: T(1) x N(1) =i—2j+ 2k; point: r(1) = 2i+j+ £k, ie (2,1,

osculating plane:  (z —2) —2(y—1)+2(z—3) =0

Problem 6.

(a) T(t) =% sinti+ 3 costj+ 3v3k; N(t) = —sinti+ cost]j

(d) a(t)=2T +tN; ar =2, an=t



