
MATH 126, SECTIONS C AND D, AUTUMN 2016, MIDTERM I 

OCTOBER 20, 2016 

Name _ _::__S o=--lu_~_·u_YlS _________ _ 
TAl/Section ______________________________________________________________________ _ 

Instructions. 

• There are 4 questions. The exam is out of 40 points. 

• You are allowed to use one page of notes written only on one side of the sheet in your own hand\'vTitiug. 
Hand in your notes with your exam paper. 

• You may use a TI 30X IIS calculator. Even if you have a calculator, give me exact answers. e ~' 3 is 
exact, 0.7 is au approximation for the same number.) 

• Show your work. If I cannot read or follow your work, I cannot grade it . You may not get full credit 
for a right answer if your answer is not justified by your work. If you continue at t he back of a page .. 
make a note for me. Please I I30X I your final answer. 
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1. (a.) (6 points) Match the following curves and surfaces with their graphs. Give your answer in the 
form G7, letter of the surface followed by the number of the curve. To get the point, you have to 
have. both the surface and the curve correct under the corresponding picture. 

Surfaces: 

A. 16x2 + z2 = 16 
D . x 2 + iP = 1 

B . x2 + z2 = 1 
E. z=siu(2y) 

C . xz + y2 = zz 
F . x2 + y2 + z2 = 1 

Curves: 

1. r( t) = (sin( 6t), t, cos( 6t) ) 
3 . r(t) = (Vt.3 t,sin(6t) ) 
5 . r(t) =(I sin(16t), t cos(16t), I) 
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2. r(t) = (cos(t) cos(16t), cos(t) sin(16t), sin(t)) 
4. r(t) = (sin(2t) , 3 - 2(cos(2t) +sin(21)),4cos(2t)) 
6. r(t) = (sin(2t) , cos(2t), cos(12t)) 
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e curve given by (b) ( 4 points) Find the equation of the tangent line to t h .· 

r (l) = (t3 + 2t + 5) i - etj + sin(3t)k 

at the point (5, - 1, 0). 

· t. - \ -::.-e wV-J V\ 1 -t ~ o 1 

f'{t)= 0+.\~)'t- ttd+~c.o~('M:)\( 
f' { o)""- 9. f-J-r3lZ = .!?. ,-\, 3/ 

~ \ \U. ~ ~uu\\C)V\ 

f lt\::: ~ S ,-\,D) t ~'),,-\ ,3/t 
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2. A triangle 11 ·t. . as 1 s vert tces at ? (1 2 3) Q( ' ' ' 0, 4, 1) and R(5, 1, - 1). 

(a) What "is the angle 0? _..., 
?~ =< 0-\ ,4 -~ '\ -3) = <-\ '"' ,-~/ 
P~t.-:.c..5-\ ,1-'). 1-H/: .(Lf,-\,-4) _..., } 

c_o~Q.:. ~·~ - -4-l.+~ -
1\ Pi( \\ 1\ ~ \l ~ l t~tii J-, b-t \ t-, b 

~:do~' { 3kJ 
(b) Find t he coordinates of tl . le pomt S midw b t \ ~'"') J I) ' ay e ween points p and R . 

Q 

.,..~![ 0::. ...... ,-t~-2./ . 
5 :: ( \ -t 'l_ I ~ - t I 3 -2.) ::. ( ?> I } I \) 
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eCJ e I the followmg lines intersecting or sk ew . 3. (10 points) D ·d ·r . 

. ri(t) = (2t + l)i + (5- 7t)j + (3t + 2)k 

r2(t) = (2t- 3)i + (3t- 11)" ( 
If the are skew. find the d' t b J + 23- 6t)k 
w 11ch contains them em. t ley are intersecting find t1 . 1 . IS ance etween th If 1 -"> . ' w equet<on of the plane 

r, ( t.-\ -: ~ l ~ \ ~ 
Htl-.~~~3 5-lb~S-11 ~~-t~~Z3-bS 

~t: ~~ s-4 
t -;; 5 ~ '-. --.-, 5 -7 ( s -1} ""~ s -II 

S·lSt\4-:.~s-\\ 
~0 ";. \0 s ? 
1~ ~ 3lth1=n-M~) 
~ 7 

5:5 

QJ- r;'C1\:: ~_(~) ~ <'!l~-2..~5/. 
(~,-~,'3) 

\lu. ~VJ.~ '"~ JS-tl.t 

'\> ~·'"' \- D"' \W.. ~ \u Y\l 

NviMul ~f tlu.. ?\u~ 
i(:: i ) )!.. - ( ~l, _q y{"'- (-\1- ")\'t ( bti4 )t 

~ _, g , ' v 
~ 3 _, ': < 3 '3, \ ~ I ~0 I 

~\ou £91Aahuyt.. ~'1.> /X-~) t" 1& I ~tJ.) + ~0 (t-'5 ) ;:. 
0 

3 ~X t I ~ ~ t ~ 0 e ::. q q -3 b t I oo ~ I b 3 
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4. (a) (G points) Dl'cidc if the following arc TRCE or FALSE E . · F · xplam yonr answC'r hril'fiy 

1. o_r any two vectors u and v, u x v = v x u. . 

ii. For any two vectors u and v, (u x v). v = 0. 

\9. ~ E if.,. V ~~ p'fv ~~~di c.u.lu r \o \o~ ~ \\ iJ "" ~ \i' 

iii. The curve with the vector equation r(t) = t3i + (2t3- 2)" + 7k. . J 1s a lme. 

IR l:l t I \- 1'-s t lAt. -€J t.u. of f}1 J.mt c hO 11 o }- ~w.. 
+wv ploHJ<:. ~ =Ax-~ o 1'1 d ?.: : 7 

(b) (4 points) Identify the surface given by the equation 

9x2 - 36x + 4y2 - 36z2 + 72z = 36 

Make a sketch including the name of the surface and basic information. 

Cow~\t.'l\~~ \lu. s ~ulll-ti : 
qltzt.-4:x.-+Lf )t-l.,j""-3b lr:'"- ~~-t I 
~ {X- :1.) ~ t 4 ~ t..- 3 6 ( 2- -l)l..::. 3 b 

):3h-t3~-3b _ 

f?l;jJ\ ~ _(rt)'Z-~ I 
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1. (a) (6 points) Match the following curves and surfaces with their graphs. Give your answer in the 
form G7, leiter of the surface followed by the number of the curve. To get the point , you have to 
have both the surface and the curve correct under the corresponding picture. 

Surfaces: 

A. x 2 + y 2 + z2 = 1 
D. x 2 + y2 = 1 

Curves: 

B. x2 + y2 = z2 

E. z = sin(2y) 
C. 16x2 + z2 = 16 
F. x2 + z2 = 1 

1. r (t) = (sin(6t) , t, cos(6t)) 2. r (t) = (cos(t) cos(16t), cos( I) sin(16t), sin(t)) 
4. r(t) = (sin(2t) , cos(2t), cos(12t)) 3. r(t) = (t sin(16t), t cos(16t), I) 

5. r(i) = (/t,3t.sin(6t) ) 6. r(t) = (sin(2t).3- 2(cos(2t) +sin(2t)),4cos(21)) 
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4. (a) (G points) Decide if the following arc Trn:;E or FALSE. Expla.in yom answer hriefly. 

1. Fqr any two vectors u and v, (u x v) · v = 0. 

\~~f' ~~=v> \~ ~f'i~-f\\Uc..uJ.<.u to \do~~ V: \.. V 

(b) ( 4 points) Identify the surface given by the equation 

9x2 
- 36x + 4y2 

- 36z2 + 72z = 36 

Make a sketch including the name of the surface and basic information. 
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