
Math 126 F - Spring 2016
Midterm Exam Number One

April 21, 2016

Name: Student ID no. :

Signature: Section:

1 15
2 15
3 8
4 7
5 8
6 7

Total 60
• This exam consists of SIX problems on FIVE pages, including this cover sheet.

• Show all work for full credit. Show no work for zero credit.

• You do not need to simplify your answers.

• If you use a trial-and-error or guess-and-check method when a more rigorous method is
available, you will not receive full credit.

• Write all of your work on the exam itself. If you use the back of the page, please indicate
that you have done so!

• You may use a TI-30X IIS on this exam. No other electronic devices are allowed.

• You may use one hand-written double-sided 8.5” by 11” page of notes.

• You have 50 minutes to complete the exam.
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1. Consider the space curve defined by the vector function r(t) = h2t3 + 1, 3t+ 4, 3t

3i.

(a) [7 points] Find the point where the space curve intersects the plane 3x+2y�2z = �7.

(b) [8 points] At the point from part (a), compute the angle between the plane and the
tangent line to the curve. Give your answer in degrees.

,

3 (25+1)+2 (3++4)-2 (3+3)=-7

6t3 +3+6++8 - 6+3=-7

Gta - 18

t¥plug into rift) :

×=2( -35+1=-53

KIMI's;5 C⇒is€

First
,

find Fft) = (6+2,3%2)
FtD=( 54,381 ) 694ft 'TNext

,

find angle between ( 54,3,8D
and normal

vector of plane ( 3,2
,

- 2) : E !E|aT|$cos
e- cos '(n¥E)= 89.144 .

But we want the complement :

90 : 89.144
. norylvectoygb,

=O@° Top
answer



2. Let `1 be the line
x+ 5

�3

= y � 2 =

z � 1

4

.

(a) [7 points] Find the equation of the plane containing `1 and the origin.

(b) [8 points] Let `2 be the line with parametric equations x = 7+9t, y = 5�t, z = �1�8t.
Are lines `1 and `2 parallel, intersecting, or skew?

Plane contains :
�1� Direction vector of line : (-3,1 , 4)
�2�Vector from origin to point online : €5,2 , )

use × product as normal:€,t7⇒
Plane with normalvector €7,17, 'D containing

(0,0-0) :

7x-l7y-z=€

Direction vectors :( ' 3.1.43 & ( 9
, -58 ) - not parallel :# 'T

Intersecting
?

×=

-5-35=7+9+-5--4
- 3t

y= 2+5=5 - t - ztfy . 3D=5 - t - 7 =2t

z= 1+45=1 - 8£ to 3.5chekT[s=6.51+46 .DE't8t3⇒
27=27

Yes ! Intersecting



3. Here’s a surface: x2 � 2x� y

2
+ 8y + 2z

2
= 15

(a) [4 points] Sketch the trace of this surface in the plane y = 2:

x

z

(b) [4 points] Identify the quadric surface.

4. [7 points] Find the distance from the point (14, 4, 4) to the plane 6x� 3y + 2z = 8.

g-
2%-4+16+22.2=15

a,¥x
×2 - 2×+1+22-2=3 +1

( x-D 2+22.3=4

K# t⇐5I , tips
×2 - 2×+1- y2t8y - 16+22-2=15+1 - 16

( x-D ? ( y -433+22.3--0

That's

anelh.pticalo.sn#

one

'

is fine)

D Pick some point  
on the plane P : ( 1,0 ,

D -

�2� Find a vector from P to ( 14,4
,

4) :( 13,4 ,

} ) ,

�3� find component of 43,4$ along normal vector to plane :

compq . }⇒(13,4 ,D=
⇐ ? Did ? 4,3)
Kg . ?⇒y =ks⇐ft

xiii: =¥D



5. [8 points] Consider the tomato-shaped polar curve r = 1� sin(✓).

Find the equation for the tangent line to this curve at the point where ✓ =

⇡

4

.

6. [7 points] Consider the space curve for the vector function r(t) = hsin2
(t)+sin(t), cos(t/2)i.

Write (but, seriously, do not evaluate) an integral to compute the length of the curve.

(Hint: The bounds are not �1 and 1. r(t) is periodic.)

will need r
.
fro

,¥yX,

and

her. ..µ⇒l⇒r¥r=tsit¥D=l - F

¥ = - coke)= .

a .s(⇒=.§2=mn*CtIK⇒=r¥
¥¥wFf:÷s¥¥¥s*iI¥¥WEy±¥

y=FnX*r¥r¥e

To find bounds
,

check period of components
, pen
,¥T¥%

So the space curve is a loop

Length"f÷×yd]2+[yyD]2 dt from t=otot=4*
.

=§€€ItfIC⇒€o


