Student (Print) Section

Last, First Middle

Student (Sign)

Student ID

Instructor

MATH 152
Exam 3
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Test Form A

Part | is multiple choice. There is no partial credit.
Part Il is work out. Show all your work. Partial credit will be given.

You may not use a calculator.
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Part I: Multiple Choice (5 points each)
There is no partial credit. You may not use a calculator.

1. Find the values of x such that the vectors (x,—1, 3) and (2,-5,x) are orthogonal.
a. —1lonly

O only

1 only

Oand 1only

1 and -1 only

T 2 0o T

3
2. Compute Iimex_—%_x3
x-0 X
HINT: The series for € may be helpful.
a. 0
1
b. 31
1
C. _ﬁ
1
d. 5
e. ©

3. Consider the parametric curve r(t) = (t,sint,t3). Find parametric equations for the line tangent
to the curve at t = .
a Xx=1+nt, y=-t, z=3r2+7%

X=1+xt, y=-1, z=3r2+7r%

X=m+t, y=-1l+tcost, z=n3+3t3

X=m+t y=tcost, z=nx3+3t3

X=n+t, y=-t z=n%+3r2%

™ S 0o T

4. Find the Taylor series for f(x) = x? + 3 about x = 2.
a. 7T+4(x—2)+(x-2)?
b. 7+4(X—2)+2(x—2)% +4(x-2)3
c. 7+4(x—2)+(x—2)2+%(x—2)4+---
d. 7+4(X-2) +2(Xx—2)2 +4(x—2)3 + 2(x— 2)* + --.
e. 7+4(x—2)+2(x—2)2+%(x—2)3+%(x—2)4



5. The vectors 3 band ¢ = b—aall lie in

the same plane as shown in the diagram.
Which of the following statements is TRUE?

a. axB= 0.

o

o <o

6. Find a power series centered at x = 0 for the function f(x) =

—

-5

a x b points into the page.

—

ax B) «¢=0.
bx (@x¢) points in the direction of —a.
None of These

L

of convergence.

a.

O

o

n=0
o0
. Z gny3n+1 R
n=0

Z(_l)ngnx3n+l R = %
n=0

Z(_l)ngnx3n+l R=8
n=0

&X3n+l R=2
n!

N o]

o0
Z gny3n+1 R
n=0

X
1-8x3’

7. Find the distance from the point (3,-2, 4) to the center of the sphere

(X

b.

® 2 0

D2+ y+1)2+2z-2)%2=4
2

and determine its radius



8. Letf(x) = sin(x?). Compute f14(0), the 14" derivative of f(x) evaluated at 0.
HINT: Use a series for sin(x?).

& _7}4!1- 71
b a1
c. L
e. —141e 7!

9. Find the angle between the vectors U = (1,1,0 and V = (1,2, 1).
a. 0°

30°

45°

60°

90°

® 2 0o T

1
1+x3

a. 2(—1)”(%)3n:1_%+2_]é_2_]é+...
n=

2
1 ; 3n+1_; 1 1 1
b'§3n+1(2) S 2T G 7 o T .o T
N 1
5

dx as an infinite series.

1/2
10. Evaluate the integral _[
0

" 1 Il 1 1 1
¢ 0 3n+1(2) o 4.24+7.27 10.210+
0 N 1 3n—l_ 2 5 8
d. ;(—1) (3n—1)(7) ——2—?+¥_?+...
DAyt 5, 1 11 B
e 0 3I’1—1(2) =-2 2.22+5.25 8028+



Part Il: Work Out (points indicated below)
Show all your work. Partial credit will be given.
You may not use a calculator.

11. (10 points) Consider the planes
Py : 2X-y+z=1

P> : X+y—-3z=2
a. (2 pts) Fillin the blanks:
A normal to the plane P, is N; =

A normal to the plane P, is N; =

b. (3 pts) Find a vector parallel to the line of intersection of the two planes.

c. (3 pts) Find a point on the line of intersection of the two planes.

d. (2 pts) Find parametric equations for the line of intersection of the two planes.



12. (15 points) Letf(x) = Inx.
a. (10 pts) Find the 3" degree Taylor polynomial T; for f(x) about x = 2.

b. (5 pts) If this polynomial T3 is used to approximate f(x) on the interval 1 < x < 3, estimate
the maximum error [Rs| in this approximation using Taylor’'s Inequality.

Ra(X)] < ﬁy—zr‘ﬂ where M > [ (x)| for 1 < x < 3,



13. (15 points) Consider the points
P=(,0-1), Q=(,3,) and R=(0,4,1
a. (5 pts) Find a vector orthogonal to the plane determined by P, Q and R.

b. (5 pts) Find the area of the triangle with vertices P, Q and R.

c. (5pts) Find the equation of the plane determined by P, Q and R.



14. (10 points) Find the radius of convergence and the interval of convergence of the series

1  y_on
; 3"Vn+1 x=2)



