Chapter 13 Concept Check
Find Answers in the book, pay special attention to
Theorems13: 2.8, 3.1, 3.3,3.4,5.2,6.2, 6.3

1. Which of the following does NOT imply that
r(t) and r'(t) are orthogonal?

a. r(t) =C¢ =const

b. |F(t)| = c = const

c. [F'(t)| = ¢ = const

d. Tip of F(t) is always on the unit circle

2. Which of the following implies that
r(t) is arc length parametrization?

a. [lr@]dt=1 b. [F'(t)| =1 forall t
t
¢ [JF(u)] du=1 d. [F()| =1 forallt
0
3. Which of the following does NOT imply that the curvature is zero?

a. ((jj—(/) =0, where ¢ is the angle that plane curve makes with x-axis
S

y"(x) =0 for aplane curve y(x)
V(t) and &(t) are parallel
a(t)=0

V(t) and a(t) are orthogonal

T o o T

4. Which of the following does NOT imply that a, (t)=07?
a.v(t) and a(t) are orthogonal

b.v(t)=0
c. a(t)=0
d[v'®)| =0

5. An object moves with constant speed of V14 along the circle of radius 7 centered at the origin. Find
the vector normal component of the acceleration at the moment when the object is at the highest point.
a. V14 (i +j)

b. -7j

c. -2j

d. 2i



MATH 03 Chapter 13 Practice Test Please, show all work and circle final answers.

Please, do NOT change e, 7, \/E In3, and so on, to decimals.
Please, use exact values for basic trig. angles, for example, use V312 for sinz/3.

1. Find the domain of vector-valued function r(t)= 21n(3-t)i + t2j + Int k.

2t
. e” . 1-—cost .
2. Evaluate the limit: Ilm[ 1| + TJ + \/4—t2kJ.
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3. Calculate r'(t) for r(t)= (3t,1,-2) .

4. Find [v(t)xu(t)]’ if v(t)= ti + t2k and u(t)= t2j - tk.
5. Evaluate: [(sin2ti + 2costj + tetk)dt.

6. Sketch the curve represented by r(t)= 2sinti + 3costj and sketch
r(n/2) and r'(m/2) so that the initial point of r(mw/2) is at the origin
and the initial point of r'(m#/2) is at the terminal point of r(mx/2).

7. Let r(t)= e‘t(i + j + k). Calculate the unit tangent vector.

8. Find a set of parametric equations for the line tangent to the space
curve r(t)= etcost i + etsint j + et k at the point (1, 0, 1).

9. Find the principal unit normal vector for the curve represented by
r(t)= t2i + tj when t=-1.

10. Show that the binomial vector, B =T xXx N, is a unit vector.

11. Let r(t)= ti + t2j.
a. Find T(t), T(l), and N(1).
b. Sketch the graph of r(t).
c. At the point t = 1, sketch the vectors T(l) and N(1).



12.

13.

14.

15.

16.

17.

18.

19.

a) Find the arc length of curve C: r(t)= 2ti+t2j+(lnt)k, 1<tL2.

b) Find an equation in standard form of the normal plane
to the graph of r(t) at P(2,1,0).

Find the curvature of the curve r(t%=J§sinti + costj + costk.

Sketch the function y=sinx and its circle of curvature at X=-7/2.
Give the coordinates of the center of the osculating circle.

Find an arc length parameterization for r(t)= 3t’i + 2t°j -t’k.

The vector-valued function r(t)= £2i + t3j + tk describes the position

of an object moving in space. Find its acceleration at t=2.

An object moves according to the position function
r(t)= -2cos3t i1 + sin3t j. Find the maximum speed of the object.

An object starts from rest at the point (0, 1, 1) and moves with an
acceleration of i + j. Find the position at t=4.

Find the tangential and normal components of acceleration for the
position function given by r(t)= ti + tj + t2k.

Scalar tangential
Scalar normal
Vector tangential

Vector normal



Answers to Calc3 Practice Test 2.
1.(0,3) 2. -i + 2k 3. 3/(9t2 + 5)3/2 (5,-31,6t)
4.-4t3i + 2tj + 3tk 5.(-1/2)cos2ti + 2 sintj + (tet - et)k + C

7.-1/\3((1 + 3 +k) 8. x=1 +t, y=t, z=1 + t 9.1/4/5 (i + 23)
10.||B||=||TXN||=||T|| ||N||sin0, where @ is the angle between T and N.

Because T and N are perpendicular, sinf@= 1. Hence, ||B||=(1) (1) (1)=1.

11. T(t)=1/J1+4t* (i+2t3), T(l)=l/\/§(i+2j), N(1)=1/\/§(—2i+j)
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12. a) 3+ 1n2 b) 2x + 2y + 2z = 6 13.1/+2
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15.

16.2i + 127 17.6 18.8i + 93 + k

3Si+ Zsj_ sk
V14 V14 V14

19.ap =4/N2+48t% gy =2/V1+2t* | apT= 2t (i+j+2tk), aN= 2 (-ti - tj + k)

1+ 2t2 1+ 2t2



