Midterm 3 (100 pts.) Name: KE V

True or False (3 pts. each)

Answer the following by circling TRUE or FALSE. If the answer is false you must explain
why in the space provided for full credit.

1.) T@ u=< —-3,4>and v=<x4,-3 > are
orthogonal vectors

nACS DD FCOED= - 2Y

2) T (¥) ese () = sin”! (-.‘g) oL

3.) @ F The domain of sin~'x is [~1,1]

i l D) = |SD 3 Given a triangle with base b = 15 ¢cm and
2 ( S_)u \ =) Cra height A = 10 cm the area A = 150 cm?

The law of cosines can be used to solve a
5.) @ F triangle given @ = 6 ¢cm, b = 8 cm, and
c¢=12 cm.




Multiple Choice (5 pts. each) y

6.) Which equation best describes the graph?

(a) y =sin"'x

(b) y =cos™'x

@y =tan" 'z

(d) y=csc 'z

(e) y=sec 'z

(f) y =cot ' x

7.) Which of the following triangles can be solved using Law of Sines?

(a) a=38mi,b=T73mi,c=69mi SSS X

(b) a=71cm, b=85cm, v=124° SSA [6u+ 8 not opp aorb) X
@a:83°,5=650,andc=56km AAS

(d) =57,y =126°and a =60t ~ AAS (E7°4(26° = 1§7°D /£D°)

8.) A tunnel for a highway is to be constructed through a mountain, as indicated in the

figure below. How long is the tunnel?

o= (3G - 2(572)( 637D Cos(38.27)
73.2253 - 72.872%3cos(38.2.%D
= 16.0277

> &= {1¢.0a77 =m




9.) The graph below is one-to-one on all of the following intervals except:

24‘),
(a) [-3,-1] v~ 20
y=x-2x*-3x 4g
(b) [0,2] 12
8
© 12 v~ ‘ x
‘ 5 -4 o 1 12/3 |4 |5 g
@ .31 X o =T
-8
(@ 24 v 12
-16
=20
-24
-28
-32
-36
-40y
10.) Find the scalar components a and b of vector the vector u = < a, b >, given the diagram
below.
-\.
(a) a =12sin(41°), b = 12 cos(41°)
@ a = 12 cos(41°), b = 12sin(41°)
(¢) a=Tsin(67°), b = 7cos(67°)
(d) a = Tcos(67°), b = 7sin(67°) v

cosS(U™=

&
12

>To= zeos@ D]

sldDN= b > lb:— 25 (4 l°>?
v 2



Short Answer (10 pts. each)
11.) Let A= (~2,3), B=(5,7), C = (~2,0), and D = (8,0).

(a) (1.5 pts.) Represent the geometric vector AB as a standard vector v = < a,b>.

AB = L5-(-2D,1-3) = §< 7,47

(b) (1.5 pts.) Represent the geometric vector CD as a standard vector using ¢ and j
components.

-%
CO= < 8-(-2),0-07 = <10,0% = (OL+ O =

(c) (4 pts.) Find the angle 6 between AB and CD. Round to the nearest degree.

R: 7,4y C0= <o — = —
1 (Jes)(io) {65

A
| A8l = {73+4? = [ra~le= (5 N . _
681 - G T - 10| O ¥ (@) < T

A CO = (DUD+LUD)= 70

(d) (3 pts.) Let u = AB and v = CD. Find the Compyu.

C,owlp,\r?,( = I/VLlCOSQ

($e5)- 1

e
gl



12) Letu=<0,-11>v=<-28> and w = < 4,—4 >.

(a) (1.5 pts.) Find v+w

NTHW T L-a+y ) 8—%7:\7?\‘-\ 7J

(b) (1.5 pts.) Find 5u+2v-3w
Sm=520,-11) = <o,~55D
2= 242,85 4-Y,\6)

3WI-3L44,-4 0= R QY

D Cu+r2v-3wW = o-4-13, -€S+Lb+|27=1ﬁ'l¢>,‘;‘7>l

(c¢) (3 pts.) Find a unit vector q in the same direction as w

| = \\l%)au—q\“ = o+l =

9= (_’—T;é% -Y7 = ’4 ZJ

(d) (4 pts.) Find a vector p of length 3 in the direction opposite v

= {3 = {a+6d = {08

— (28> L2.,8 nit n direchion of v
\f(T< @\Y(T@> ( wnit vector indireotion ofr)

{ = = > ( wnit vector in divechion tf/ﬂ’lf)

[ s & -ay nath 3 In oiveCting
P—<\f(;$' r_>J vcc«i—;;; offvfc'j




13.) Find the exact solution(s) to the following for all x.

(b) (4 pts.) 6 = csc™? (_ %)

(a) (6 pts.) 2cos? 0 + 3cosf = —1

2cos?p +3cos® | =0 Lf y;wse

252+3:j+&=o gﬁcs'c, [ >
(zj—n—ﬂ CD—H) =0 - sm
= 234'\:0 y+1 =0 :s'm'\ ’—-5>
2y=-| y=-)
y=-L  Scose=-| [0 = 300"+ k360"
D oso= - T 0= T2kl E{gizkﬂ‘ I
2 p= _%T-I—Z'(Tk > \

300")
{e=/2‘f"* 2L, T+ 2|<n:/ Ex

8
14.) Find the exact value of sin (2 sin~* ( — 1—7)) Sin 2X. = 2snXcos X

\/\t\_/
25;4\[51%(( ))COSCQW\ (=M \5
V\‘é—\/ Y- _g
= -8 ( \7
2(2815)
_ = 15
— ";L{O %COS’B ‘_,

289



15.) Consider the triangular plot below with b = 18m, v = 49°, and g = 111°
(a) (6 pts.) Solve the triangle by finding «, a, and c.

<= 180°- ( ¥+[3)
=180 — (ya+ )

= (80— (160" c
SnY = snp
2ot = sns
S = sinB_ sin(4]°) = snC U
o b C (]
SINC20D = Sin(LLD c= 18sin(4]°)
e 18 - -
S Ci®)

o= 185207

sin (LD [¢=14.55] @

Pﬁ G.S‘TL‘IMJ

(b) (3 pts.) Find the area of the triangle.

A= _lé.(m.ssncn@s'm(z&

[ 7]
m&kf

(¢) (1 pt.)If the cost per square )fxff is $4.00, how much will be required to purchase the
triangular plot?

Cost=(3H.00>(44.7906) =|F179. 1G]




16.) A plot of land was surveyed with resulting information shown in the figure below. Find

the length of C'D.

%afgg

|
ym— wst
D Eind 2 neS

2 Fnd. AC

3) Find CD use Law of CoSineS
D

sin(1a) - sn(2a%)

(20

1205021 = 2u2.973
sin(29°)

> =

(2) sin(@2) = sin(3%+449)

(20 AC
> ac = 12osvmliR3D = 224.578
sSn(26%)
® (o) = +HAO - Q (A0 cos (L DAC)
= (2022731 (22a.578>% -2 (24> 91D (229578 Cos(U1°)
= 1|74\ . HS09 — [11562.0516 cos(H1°)
= 275u44. 5017

CD = \a7544.5017 = [us.%sw nﬂ




Bonus (-3,
M (7,4)
é'ﬁ — +—
/l,(‘-*?v.H’lOiJ
v T+
A=(-%10)
J B=(1M)

Find orea of dhe 'Fl%uw\e wih Stdes

+omed mMn“r: and the qeemetc
vectol o

lw|= \XL—%SNUD\B = 6\+t003m

L= { s (0 = (qase = 165

eSO = UN = (BN + LW - —2+40 - (g
vl o) (63 (7065 {7085

2 0= ces’ (r——;:% = 76.954

A= = HoUe5)5in(76.954) = 4o.9999 2|4

gq U ar
wnitsS




