MATH 1060 Sample Final Exam

The following three formulas may be helpful in solving problems from this exam.

v-w=||9]|-||W]| cosb
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projyv = W W

sina sinf siny

a b c
c?=a%+ b?—2abcosy

Sum and Difference Identities Double Angle Identities Half~-Angle Identities

e sin(u 4 v)=sm{u)oos(v) + cos(u)sm(v) o cos(20) = cos? 0 — sin2 0

0 /1 s ()
e sin(u —v) = sin(u) cos (v) — cos (u) sin (v) ® oS (_) — 1\.‘.&
.) J
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e cos(u 4+ v) = cos (u) cos (v) — sinusin (v) e cos(20) =1 2sm™0 =
e cos(u — v) = cos(u)cos(v) + sin (u) sin (v) e cos(20) =2cos”0 — 1 . (()) : 1 — cos0
. ) . sin| = | = /
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1 — tan (u) tan (v) i
. ) 2tan( .
e tan( ) tan(u) — tan(v) e tan(20) = l_’(l o tar 0 sm 0
an (u — v) = an? an| - | = ——
1 4 tan (u) tan (v) S 2 1 4+ cos0

1. Evaluate each of the following.
a.) sin (%”)
b.) cos (— %ﬂ)

c.) tan(—330°)
d.) sec (25—”)

6

2. Letsinu = %with 0<u<m/2andcosv =12/13 with 37” <v<2m.
a.) Find sin(2u).
b.) Find cos(u — v).

3. Given f(x) = -3 cos(2x + i) + 1, find the following:

a.) Amplitude.

b.) Period.

c.) Phase Shift.

d.) Vertical Shift.

e.) Choose the correct graph of f(x) from the four options below.
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4. A triangle has one of its angles equal to 120°. The sides adjacent to that angle have length 5 and 3.

a.) Find the length of the third side.

b.) Find the angle, v, that is opposite from the side of length 3. (Your answer should include an
unevaluated inverse trig function.)

5. Givenu = (3,6) and v = (5,2).
a.) Calculate u - v.
b.) Find a unit vector in the direction of u.

c.) Find the projection of v onto u.

6. Find the complex third roots of -8. State the answers in rectangular form of complex numbers.



7.Ifsin9=§andg<9<n,

a.) Sketch @ in standard position.
b.) Find cos 4.
c.) Find tan 4.
d.) Find sec@ .
e.) Find csc@ .

f.) Find cot 6.
8.) Rewrite sin(tan™1(x)) as an algebraic expression of x.

9. Evaluate the following.

2 cos” (cos (7))
o) tan (sin”? (~2))

10.) Convert (—\/7, —\/E) to a polar coordinate (r,8) withr < 0and 0 < 6 < .

11.) Given z = 9i and w = —2+/3 + 2i calculate % Your answer must be given in the form r - cis(6).

12.) a.) Find all the solutions of the equation sin?(8) = %

b.) Find all the solutions of the equation tan (x + %) = /3.



Solutions to MATH 1060 SamPle Final Exam

: !
1) a.) sin j‘_f_'t'r = Sin (T/‘f"'z'"'> =sin % = 'y

]
o 2 - E—
~ Tcos T, /{3' - .
% IRL
. ec 5§ - sec __.6_—-_‘-,‘71-— = SeC
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2.) a.) |=sinu+cos’u= 25 Tcos'uy,

\U. so cosu>0,

M-—a -_J1
thus, cosus= l--}s-'J-;_‘; '-'-g—.

87 Aou\)le— anﬁ\e -cofmula )

. . 3
Sm(2u§ = 2sinucosu =2 5 35" = %,
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b.) I=5m1v +cos?v = sin?v + 132 °

4R
so swmv<Q0. Thus,
P

37 Di?gefence. IJenﬁf)/ )

. — __l'l-'-l'"__ 25! _ g

COS(M-V)‘-: COS U COSV +Simu SINV

= 1 4_5('3)__‘»‘8 —_ 33

33 a.) ampli'l‘ude og ’3:05(214-7")"', 1S l-3]=3.
B) Pex'\ocl 1S -?'—21!"-""'.

C.) phase shif+ is —— (%o the lebt,
or _qr/z +o +he "‘3"‘*»
d) vertical shilf+ is 1,

eb B s +he corcect Tm‘:l\.



"I‘.) a-) 120° is -z—é”-' radians, so we have

37 the law oF Co Swnes,
C:-J'37'+Sz-2°3°5 cus(?fallr)1
=49+25-30(-1)

= -J 49 =77
b.) By the low o sines,

S\n( S.M r

3
So S.\V\a' 7 = S m (

Hence, Y =S



5.) a) u-v=<3,6>:¢52> = 3:5+6:2 =27
b) llull =93%+62% =+45"=3(3,

>0 llull-<3,‘> <r' r'>

. - UV
C..) Prof.V = -l—lu—ll-z —(r‘ {3, 6)

= —<3,4>

51 5>

6.) Third voots of -B =R cism are
YB'cis(%) = 2(cosT+isn™a)= 2 (1+i T)
= |+(3’
38 cis ("% +"93) =2cis = 2(-1+4{0) =2

8 cis (% + ) = 26is 5F = 2(5-1§)

=|-1i{7



7) a.)
/IO

b.) |=sm20+cos°0 = 5'-; + cos 20

37 a.)) cos®<O, so
— 2% _ _ 248
cor0=-VT-35 =15 =4

\
C) ton© = CosO = _%_zn = -EJ—?
! 5
d) SecO = fos@ —_2_;'_: Yy
|
e) csc®= 58 % = O
5 -248"
- Cos® _ 5 - _
-C) cot® = T -5 = Ve = - 24§’
8) B}t 'f‘l'oe Py‘r\nosofea\'\ 'Aﬂe,orem, -ﬂ\e
” ‘ehgﬂ' o} +he ly?o-l'enu.se is
: ~1\ _ OPP.
ol {221, So swn(tan'z)= T‘E%
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9. a) cos™ (c.os (31,_1'-)) = COS"(O) = qu :

by sin(sw'(-3) =-F

—_—

2
S

= sin (sin"(— %)> + COSZ(sin'l (25.))
= (— %52 +cos? (5'\“'| %)

NO"'.\CQ .IY\ 'ﬂ\e A.\QS"'GM -'-\"01-
t‘,lbs2 (Sin" (%')) 20, so
Cos(s'm"(%» = —" |-% = ,_’i‘s_ - _';_

Sin (sin"' (- %—))
cos (sin"' (-—%-))

Thus, tan (Sin"'(-’;)) =

w|w

-3
q-o

0|



0) ¢= [|(-v7, -2 = V2" 47

= ¢'=2
e
....fz': f\ Froem the dlaaram,
= -‘ , SO
L—v7 (r,0)= (2, 52

“-) |w| = ‘NZJ?)Z-I- 22' =-I‘1‘-3 4+ 41:9-,

= cos(5%) +iswm (*%)
= CIS(ST/Q).
Hence, w=|w| Tw;;] = "f'c.is(;"'/g).

Note that 2=9:=9(0+i-1)=9cis Z.




12)a) TF  sn20=%, then smO=75 or
Sinez";"’-'—z'_'-;.
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From the diasvram p

o= % +h-'5_1' foc sowe 'm+e3ef R.

b) I§ .,.an(x.,."%) =+3', +then
z-l-w/g = 'l'ah"(\l?)"'kﬂ' Lor some in'l'esef k,

synce 'l'onsen-l' 1S 'l'r'-PeﬁoclIc,

" -1r/ - S.\V\-'ré \‘E}Z J""
Since 'l'an( 35- cos g - . =3

J
-"\[_1 - T,

we have tan (3)- 3, 5o we have

z="%*

2+"% =" +kr and thus, k.



