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1. (4 points per part) For parts (a)–(c), let P be the plane 8x� 4y + z = 3.

(a) Find the acute angle between P and the plane x = 4.

(b) Write parametric equations for the line of intersection between P and the xz-plane.

(c) Find the point on the plane P that is closest to (26,�7, 10).

Normal vector of P:( 8, -4,1>
Normal vector of * 4:( 1,90>

48, -4,1>041,907--148,-4,1>1/4,507/coste) ⑦=cé
T =IT 20.476rad

I 27.3°

in

8×1-2=3 y=0
2-=3 -8✗

✗= t

z =3-8T

Line through (24-7,10) normal to P : ✗ =26+8t

y= -7 -4T
Intersection w/ P : z= /Ott

8 (26+81)-4/-7 -441-10+5-3
208+64+1-28 +16++10+1=3

8 / c- = -243 |
c- =-3 I

(2,
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2. (9 points) The acceleration of a particle at time t is given by the vector function

a(t) = h2t, 4, 45
p
ti m/s2.

The particle is in the same position at time t = 1 as it is at time t = 4.

What is the speed of the particle at time t = 0?

J (t) = ( t
2
t C

,

,

4t +C2
,

30 c-
%
+c)

F(t) =( f- t
'
+ C

,
t +(y
,

2 t
2
+↳+ +G-

,

I 2 t
%
+C

z
t +(g)

F( t) = ( f- +C, + Cy , 2 +↳
+ G-
,

I2 + C s
+(

o)
I I ti

t (4) =(¥ + 4C, +Cy
,

32 + 4Ca tG-
,

3 84 +4C s tC o)

l t I

§ +C , = ¥ + 4 C
,

2 +↳ = 32t4C
,

I 2 tC3
= 384 + 4Cz

- 3C
2
= 30

-3↳ = 372
- 3C ,

= 2 I

C
,
= - 7

C
2
= - l° C ,

=
- I 2 4

J ( o) = (C , , Ca, Cs) = f-7, - I9 - I24)

speed = /f-7, - 10, - 124)/ = 72%+1242 =F5m
2 124 . 6 %
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7. (7 points per part) For both part (a) and (b), let f(x) =
p

(x� 1)5 � cos(x� 2).

(a) Find the second Taylor polynomial, T2(x), for f(x) based at b = 2.

(b) Use Taylor’s inequality to find an upper bound (as sharp as possible) for |f(x)� T2(x)|
on the interval [1.8, 2.2].

f-(x)=☒)5 - cosa -2) f(23=0

ffxt-5-JF-s.in/x-2)f'(2)--IfYx)--Y-xF+cos(x-2) f-
"

(2)=¥

Tix)=I(x-2)t¥f

f-
" '

(x)=g× - sink -2) go M=f
'

"( 1.8)=g÷ - sinfo.2)

on [1.8.2.2] : ¥É 22.295
✗=/

•8 11=1.8

So / IG) - f(x)/s÷(2.295) /0.2/3=0.00300
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