Math 21a Howdy 1
(1’st Practioc Hourly)

What follows is amodel of the first hourly exam (it is more or less the exam given last year
in this course). The upooming examaon Wednesday, October 10 will be roughly sirmilar to this one
in length and difficulty. To study for the upoorming exam, first work the suggested problens for
the Chapters 1 and Appendix A. The examwill cover solely material from this postion of the text
book. The list of suggested problerts is posted on the course website.  After you have worked the
suggested problerms and checked your answers with these inthe book, try taking this examas
practice for the real thing. In this regard, note thar you will have two hours for the real thing, but ve
hope that most people tinish 1y well under the two hour limit. The answers to this practice hourly
are provided at the website.

By the way, in the real exam, eachpdiemwi]lkx:pintedmasepamm[agearﬂym»\dﬂ
be asked to provide your ansvwrs mtmtmgezmdtomeﬂuatmkofﬂﬂ.mgeifwmedmc
space to show your work.

Remcarber that the exam on Wednesday, October 10is from 7-9pm in Lecture Holls C and
D of the Science Center. Please come afewmintes early as the exam will start pronptly at 7pim
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Instructions:

Pﬁmemﬂ'xa]jneabovearﬂdm]eﬂlcrlaneofyarsedi(nTA
Amwa‘mchoftheqmsﬁmﬁbelowmﬂesalmm@astheqlmﬁm If more space is needed,
wse the back of the facing page. Emablankpagesaxea]somwidedatthebackaﬁhispaﬂ(et
Do not detach pages from this exam packet or unstaple this packet.

Please write neatly. Answers which are deerred illegible by the grader will not receive credit.
Noczllmlatms,unpdexsmdherelecmrﬂcaidsamaﬂowed;mareymaﬂmedtomferm
any written notes or souree matenal; nor are youl allowed to commumicate with other students.
Use cnly your brain and a pencil.

You have 2 hours to conplete your work.

Fach problem coumis 8 points.

By agreeing to take this exarm, you dre inpilicitly accepting Hoarvard University’s honor code.

In the literary Jassic Moby Dick by Henman Melville, the captain of the whaling ship Pecuod

bocanre oosessed with a particular white whale. The ship’s log briefly described an encounier

with this whale as follows: “In amcrdinatesysm“&ﬂethe[’aqlmmatthe origin, the ooean

surface is the plane where z=0and k= (0, 0, 1) points up. The whale swamon a straight line

until it reached the surface; this line passed through the point (-2, 8, -6) at firre t=0 and through

the point (1, 6, D art=1" ijcahllﬂnemxmterqueamdint}nlog. Given the

information just provided, answer the following questions:

a) Hndapaamiccquaﬁalf(rthe]jncthatthewlrﬂelmcedasitswmalong,

b) As youknow, whales are mamimals so nust surface to breath, ‘What are the coordinates of
tl]ﬁpointwhexetl'ﬁwlfﬁlesm‘facﬁdft)rair‘?

) Wﬂlisﬂ]eclosﬁ.disrmﬂrﬂﬂnwlﬂecarmmme'%cpIﬁ?

Abug is flying through the air and its position at thre tis given by the end point of the veaotor
() =2 In(t), £, -2+ 2 ©).

a) Whatisthebug’s vclocity at tine €7

b) What is the bug’s spoed at time t?
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c) Wﬁt.iﬂhelmgﬂ10fthe;:aﬂ10ftlnh1gbetweﬂlt=lmﬂt:2?
d) Wﬂisﬂﬂocxmnmdt‘mmgspjsiﬁonvuxoratﬁmli_nthﬁ:djledimofﬂnvector
(1, 1, 1)? (Express your ANSWET as & VeCtar.)

Supposc that v and v are both non-zero vectors in spacc and set w=lul v-vlu. Answer the
following either tue or falsc and give a short justification for your answer. (No points will be
awarded without comect justification. )

a) The vector wis zexo only whenua=v.

b) wis perpendicular to lal v+viu.

¢) Assuming that wis not zero, then wis never parallel w cither of the throe coodinate axis.

Let TTdenote the plane where 7x +4y —4z =28l and let L denote the line through (1, 2, 4) and

in the direction v = (12, 4, 4). Answer the following questions:

a) Dol Tand Lintersect? If so, at what point, and if not, why net?

b) C(nplmtlﬁdistaxneﬁa‘ntheoﬁginml_[.

¢) TThas aunit length nomal vector, 1, whose dot product with (1, 0, 1) is nogative. What is
the dot product of vwithn?

]nn’oduaestambrdfxularmﬁnat&rmﬁemt‘replam. Ths, 0 Sr<ceand 0O <2m
The curve where r =2 cos 0 is actually a circle in the plane. Find its center and rachus.

Let TTdenote the plane that contains the points A=(1,0,0), B=(0, 1,0)andC=(, 0, 1). We

say that a vector 1S ‘tangent’ to [ Jwhen the following happens: If sore point on a line m the

direction of this vector lies in T T then the whole line lies in T (Thus, with jts starting point on

TT the whole vector ties n 1)

a) Show that the vectoru=(1, 2, -3) is tangent to T [

b) Find a non-zero vector v which is tangent to T Tand is also perpendicalar tou.

¢) Let whbe avector which s tangent to IT Explain why w—ul” (weu) wrmst be
propartional {0 the vector v that you just fourd in Part b).




