MA 242 Test1

Univariate Vector Functions (R — R")

Last Name : First Name: Student ID: Seat Code:

1. (1 points) Determine x such that the two vectors @ = (-5, 3,x) and b= (6,—8,2) are orthogonal.
@ Usethe formula:d L biff d.b =0:

0=a-b
= (-5,3,x) - (6,-8,2)
= (9)(6) + (3)(-8) + (x)(2)
= —-30 - 24 + 2x
= —54 + 2x

X = 27.

2. (1 points) Determine x and y such that the two vectors @ = (2,3,x +y) and b= (6,x,—12) are parallel.
@ Use the formula: @ || biff 3¢ b = ca: Note

6 =2
X =C3
—-12 =c(X+Yy)
Hence
c=3

Thus

X=9

y =-13

3. (1 points) Find a unit vector ¢ which is orthogonal to both & = (-1,1,-1) and b= (2,1,3).
@ Use the formula: T = &2

dxb=(-11-1)x(21,3)
= (B - L), D) - D)D) - MW)(@) )
= (4,1,-3)
(4,1,-3)
JA42 +12 4 (-3)?
_ 413
J26
4. (1 points) Find the area A of the parallelogram determined by @ = (-3,-2,4) and b = (-1,2,1)
@ Use the formula: A = |é’ X B|
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(-3,-2,4) x (-1,2,1)

(=2)1) -H)(2), (B (1) - (-3)(1), (-3)(2) - (-2)(-1))
(-10,-1,-8)

J10)2 + (1) + (-8)?
= J165
. gl poin:s)zFigd the volume V of the parallelepiped determined by @ = (6,3,-1), b= (0,1,2) and
¢ = (42—

o <Use the f(>)rmula: V= |§ b x 8|

|§ +bx 3| = 6)((1)(-5) - (2)(2)) + B)((2)(-4) — (0)(=5)) + (-1)((0)(2) — (1)(-4))
=-82
V =1]-82| = 82

. (2 points) Find the length L of the arc given by T(t) = % J21t, Int) wherel <t<e.
@ Use the formula: L = j:rr"(t)|dt

7= (t42,t1)
Fl= JE+2+t2 = Ja+t)? = tat?
L=Iit+t‘1dt:[%+lnt}j:(92—2+Ine)—(172+ln1)z(ez—2+1)—(%+0):ez—2+%

. (2 points) Find the position T(t) and the velocity V(t) of a rocket whose acceleration is given by
a = (4t,6t,1)
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and whose initial conditions are given by
r(0) = (1,0,0)
V() = (1,-1,1)
@ Use the formula: V(t) = [d(t) dt and T(t) = [V(t) dt.
(1) = j (4t,6t, 1)dt = (2t2,3t2,t) + C

v(0) = (0,0,0)+ C = (1,-1,1)
C=(1,-1,1)
V() = 2t2,3t2,t) + (1,-1,1) = (22 +1,3t2 - 1,t+1)

r(t)

Jatz + 1,32 - 1,t+ 1ydt = <%t3+t,t3—t,% +1)+C

7(0) = (0,0,0) + C = (1,0,0)
¢ =(1,0,0)

) = (24—t L +0)+1,00) = (Z2e+t+18-t L +1)

. (3 points) Find the tangent T, normal N and binormal B vectors for
T(t) = (t?,sint — tcost, cost + tsint)
fort > 0.



® Use the formula: T = |§—| N = |3| andB = T x N.

2 _ (2t,tsint,tcost) _ (2ttsint,tcost) (2t tsint tcost)  (2,sint, cost)

J 202 + (tsint)? + (tcost)? V5t J5t J/5
(0,cost,—sint)

X J5 (0,cost,—sint) .

N = = - _
\/02+cci/sit+sin2t J02 + COS2t + sin?t <0'COSt’ SII’]'[}

5
B = % x (0, cost,—sint)
_ (sint(—sint) — costcost,cost(0) — 2(—sint),2(cost) —sint(0))

J5
_ (-1,2sint,2cost)
B /5
9. (1 point) Let ¥(t) = (t,cost,sint). It is known that it has the moving frame

7-_1 N = (0 — B- _1 _
T = ﬁ<1’0’1>’ N =(0,-1,0), B ﬁ<1,o, 1)

at time 0. Find the tangential ar, normal an, and binormal ag components of the acceleration at time 0.

@® Usethe formula:ar =3-T, an =4-N, ag = 3-B
a = (0,—cost,—sint)
a(0) = (0,-1,0)
(1,0,1)

ar = (0,-1,0) i 0
an = (0,-1,0)+(0,-1,0) = 1
as :(0,—1,0»% =0

10. (1 point) Let F(t) = (1,t,t2). It is known that'T"(O) =(0,0,2). Find the curvature x att = 0.
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@® Use the formula: k =

7 =(0,1,2t)
¥'(0) = (0,1,0)
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