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N,Iath Xb N{idterm Examination I
Tr.resday. N'Iarch 15. 2005

Pleo,se c.ircl,e yotrr sect'ion,:

Amanda Alvine Angela Vierl ing-Claasseu
Ashle l 'Hinernrat i -Nlu lLol ' (CA) Sl iayakSakar(CA)

xI\\ iF 10 11 N{\\rF 10-11

Ben \\ieinkove Thomas Judsou
Connie Zong (CA) Wendl'\\r idman (CA)

NI\VF 10-1i \,IWF 11-12

Directions-Please Read Careful ly! You have trvo hours to take this midterm. To receir.e ful l  crecl i t  on a

problem. r'ou will neecl to justifv vour ansu'ers carefullS.'-unsubstantiated answers will receive little or no

credit (except if the directions for that question specificall.'- sa-i- no justification is necessary'). Please be sure to write

neatlr ' - i l legible answers wil l  receive I i t t le or no credit.  I f  more space is needed, use the back of the previous

page to continrre your work. Be sure to rnake a note of this on the problem page so that the grader knolvs rvhere to

find vour answers.

N{ake sure to rrse correct rnathematical trotat ion. Anv ansrver in clecimal form must be accurate to trvo decinral places.

unless othenu' ise specif ied. You ma1' use a ca.lculator on this exam. bul. no other aids are al lowecl. Good Luck!
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{ f  l ro i r r ts )  ( 'o r rs ic le t  t l i e  fo l io l ' i ug  c l iag ta t t t

ctrc: lr  of thc lr i l lou' irrg. airs\\ :€rt t tLtt '  t , t  frr lst '

o1 t l ic uuit  ci lcle rr ' i t l r  at i  attgle d tt tca-*ttLeci i tr  l 'acl iatts.

1  r ro  cx l r la t ta t ion  t t : c l t t i te r l .  )

l it-,t

(a) cosd is posit ive.

(b1 tau d is negative.

(c)  s in(d/2)  is  negat ive.

(d) tan(28) is positive (assume the pictule is drau'n to scale).

( e )  o 2 + b 2 : t

(f) The length of the arc on the circle frorn (-o, -b) to (o,b) is r.

( g )  sec (0  - l 9n )  :  11o

T
r
T( l r )  cot (9 ) -  9n)  :  s16.



2.  i l ( )  po i r r ts )  l ' o l  r .ach  o f  t l r t .  fb l l t ,u ' ing  g l lp l rs .  f iuc l  the  e t lua t io r r  o f  the  ta r r ru r r t  l i nc  a t  thc  g i le t i  po in t
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3.  ( ! )  po in ts )  Cons ide l  the  fo l i t x l i r rg  t l ia r rg les

1

(b) Find the angles C and D in degrees. and the lengtir of the side e

Which triangle has the largest area? You must justifl' youl

the triangles mav not be drau,'n to scale)

c o s t ; l ' +  ' +  E . ?  - >4 ' y-6

ez= 5 
a * b" - 2(5){t ) c,r l l  ai o sJS- -- qsiql?o

5 e.vlst
i f ^ D  3  . X a t *

ffi|fl,c.?+ftd

At, A, * ({)(^1. Lu)H{s)
*  t3. ib

* ts Xtr; r ia l+o s (n '81
so AI h^o [e[of arue>

n'er to receive cr$it. (Note that

A+ + D+ C.l-gp
go [c = Tl,2r(o

l . z : A ,



1.  i1 t )  p r i i r r t s )  A  t i r r r l< t l  l ras  s l t i l l c r l  i , i l  o l  t l i e  coas t  o f  Bos to t t .  O i l  t ' a t i r rg  i r i r c r te l la  a te  go l l l l l i r rg  i . ,  1 t  I  i , f

t - , i i  pe l  l ro r rL  { r i r . , t c  t l ra t  o i l  i s  r i t ,  Lor rger  s l r i l l i r rg  o t r t  r i f  t l re  ta r r }<c t  i .  1 ' l r t ' t i i l  s l i c ' k  c :a t t  } le  t t t t . , t l t ' l t ' t l  as  i r

r - r . r ' r .  f la t  l i g l r t  c i l c r r la r  c r - l i r r t l c r .  u ' l re l r '  t l r t '  l r r . igh t  o l  the  c rv l i ru le t  i s  t l r c  th i r rk r re - ts  o l  t l i c  s l i ck .  \ \ - l r t ' l r

f l r t ' t .a r l i r rs  t , f  t [ c  c r - l i r rc le r  ts  i r ( ) f )  f t .  the  l ie ig l r t  e i  t l re  c r - l in r le l  i s  f ) . { )1  f i ' c ' t  a r r r l  r lec rcas i t rg  a l  t l t t ' t : r te  t i1

( i ( ) t ) l  t t  P t , t  i t o t t t '

( : r )  \ \ -ha t  i s  t l re  ra t t 'o f  chr r rge  o f  tLe  r ' : r r l i r rs  o i  t l i e  c r ' l i r t r le r t  l t  lh is  t i r t t t ' . '  \o r t  s l ro r r l c l  l to te  u ' i l t ' t i t t ' t

t l re'  r 'acl iu-s is i trct 'easit ig ot '  r l t ' r ' tetr-. iug.

(b) \ \ :hat is the rate of charrgc of the area of ther top of t l ie 'oi l  sl ic: l< at. this t inic ' l  Yotr sl tott l<l t t t . i te

rvhethcr t l te alea is i t ic lei isi trg ot '  clecreasit ig.

\btr uright f incl the fol lorving {bl l i t r las useful:  The r.olumc of a cvl iuckl ' is l i  -  nt2A. Tltc at 'ea of a

ci lr : le is A : nr '2 .
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i .  (12  'o iu ts )  I r r  a  t i c l i r l  r . i r . c r . .  the  t in re  be tu 'een h igh  t i c lc  a r r r l  lou ' t i c le  i s  6 .2  hours .  A t  h ig l r  t i r l i ' t i r t '

c lep tS, t  the  u 'a te t . i s  1 i .2  tec t .  t ,h i le  a t  lo t ' t i c le .  the  r l cp th  i s  5 .6  fee t .  Assuure  tha t  the ' \ \ ' i l te l  ( le l ) t i l

i s  i r  tngot to t t ' re t l i c  f t t t r< : t io t t  , l f  t i t l te .

(a )  SketcS t l ie  g r .apL o f  th t ' r iep th  t - , f  t lu ,  l ' i i t t l  oveL t iu i t ' i f  there  is  a  h igh  t i t le  a t  12 :0 [ )  r roor r .  L t t i r t ' l

r - L r u r . g ' i r p l r  i r r , i i g a t i l g  t l r t ' h i g h  a u c l  I o l ' t i c l r ' .  A s s L r r r r r . t l i a t  I  -  0  i s  u r i d r r i g h t  a r r t l  t l t t ' t l o l t l a i t i  o i

lo,o *t Ar torr>{-i&

5 , 6 t z It,z
you sketched in part (a).

(c) A boat requires a depth of 8 feet to sail. and is docked at 12:00 noon. \\Ihat is the iatest t ittre itr

the afternoon that the boat can sail? Your answer should be accurate to tl ie l learest t lt i ttutt ' .

,s  @s( f f i  (+  -  tz l  )
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(10  l ro ip ts )  A  ta l l  n ro t ruu le l t t  ca lu to t  l r t ' u reasuLer l  l x ' s in r1> l r - ta l i i r rg  a  loug t t ieasur i l ig  tap t 'a t l t i  r . l to l l l l t t tg

i t  clou'1 f i 'o1t the top of t l tc ui() lnl l l rent to the grountl .  Instearl .  \ \ ' ( ' (r i l l l  use tr igotioutetrt ' .  To l l led. ' j l l l t

t l re Eif iel  Ton'et iu Ptr l is. a persol l  stancls au'av f jonr th, ' l rase zrttcl  t t ieasut 'es att at lgie o{ elelat iolt  t t l

the  top  o f  the  to rvcr  to  i re  ( i0 ' .  \ lo l i t - rg  210 fee t  c lose t .  the  ar tg ie  o f  e le r ,a t io t t  to  t l te  top  is  7 ( ) ' .  H tx r .

tr i l l  is the Eiffcl  Tou'cr ' '
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=  - Q r

) =  - t
lo,b)

(c) if o > 0 and b < 0. express tan(sin-l b) in terms of a and b.

s i n g  ?  b

7.  (12  p6 i1 ts )  Supposc  t l ta t  t l i e  po i t r t  (o .1 . , )  l i cs  o r r  the  un i t  c i l c lc .  That  i s .  a2  +  b2  :  1 .

(a )  I f  o  .<  0  a r ic l  1 . ,  >  [ ] .  exp less  s i l t l c , ,s - l  o )  i t t  te l tns  c - ' f  n  an t l  b '

co5'' a c $

s i n  ( r " ; ' a )  t

(b) If a > 0 and b < 0. express sin(cos-lo) in terms of o and b
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(d) If o > 0 and b > 0. express sin(2cos*i a) in terms of o and b
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vo t r  k r ro l '  f ( 3 ) :  c r  a t t c l  . f ' ( 3 ' ) :  e i  +  1 .  G i vc  a t r

('k) l+ r r f

E .  ( 1 0  p o i n t - s t L e r t  t 7 ( r )  : . / ( r ) ' .  F i i r d  g ' ( 3 ) .  g i t t ' r r  t l r a t

exact lalue - clo uot give a clecintal t ipptoxiniatiotr.
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9 .  { 1 0  p o i r r t s )

1a)  Exp le , *s  the  l t , l i , x l i r rg  i r r  t c lu rs  o f  cos l  e ruc l  cosy .  Be su te  to  shon 'a l l  t l i e  s teps  o f  r ' , , t t t  r r 'o l l i

cos( r '  -+  17)  -+  cos( . r  -  u )

C o 7 F C 0 9 q  - E i n X S i n q  f  C o s X c o t r l  t s i v l L l i n r t
J v J J

e 2ros x  cosy

(b) If sin g : f and I is an acute angle (less tha
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