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Provide neat and complete solutions.
Show all necessary steps for full credit and write the answer in simplest form.

No Calculators, Cameras, or Mobiles are allowed during this exam.
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Q1. (5points): If f (x)=—x2+4x, x <2, then find

(a): f*(x)="? (b): D, ;=2 (©: R, ,=?
Solution:

f(X)=—x?+4x, x <2

y =—X’+4x, x <2

X=-y’+4y, y<2

y?—4y =—x, y <2

y?—4y +4=4-x, y<2

(y —2)>=4—-x, where 4—x >0, y <2

m=\/ﬂ, -X=>2-4, y<2

|y—2|:\/ﬂ,x£4, y <2

—(y -2)=/4-x, x <4, y <2

y—2=—J4-x,x <4, y<2

y=2-J4-x,x <4, y<2

Answer: (a): f Y(x)=2-4-x (b):D, . =(~=,4] (€): D, . =(-»,2]

Q2. (5 points): Graph and find the range of the following functions;

(a): q(x)=-3%+1 (b): k(x)=-3"
Solution:
(®): q(x):_gi.:fl (b): k(x)——3x—{_sx e
3_3 - x <0
y
21 3
_____ H—— = 2
—3—2—11523= :::::1::::X=
-4 -3 2 -1 1 2 3 4
_2- -
3t 3
3 ~4
Range = (—»,1) Range = (—o0, 1]

Q3. (5 points): Given f (x):‘—Z—e’X+2
(@) Sketch the graph of f
(b) Find the range of f
(© Find the y- intercept of the graph of f
Solution:
(@):f (x)=‘—2—e‘X+2 =2+e7*"
(b): The range of f is (2, »)
(C): The y- intercept of the graph of f is (0,2+e°) '

. Find the following
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Q4. (5 points): If the graph of the function f (x) = log (x — 20) intersects the graph of the function
g(x)= Iog5(£j+3 at the point (a,b), then a+b =?
X

Solution: At the intersection point functions have same value.
f(x)=9(x)

log, (x —20) = log, (xij +3

log, (x —20) =log, x *+3

log.(x —20) =—log, x +3

log, (x —20)+log, x =3

log, [(x —20)x | =3

x?-20x =5°

x?—-20x —125=0

(x +5)(x —=25)=0

X =25 or x =-5rejected
f (25) =log,(25—-20) =log,5=1
The intersection point is (25,1) =(a,b)
a+b=25+1=26

Q5. (5 points): Textbook Exercise 36: Solve 7*/2 =5

Solution:

,. X x
36. (a) 72 =517 S 1log 7P = logs T = (?) log7 = (1 —x)log5 < (?) log7 = log5 —xlogs <

x - - 1 - - i log 5
(E)logx—kxlogﬁ =logS<x (jlogx—logﬁ =log5 & x = T————ro

7log THogs3

Question 6: Each tire of a car has a radius of 40 cm. If the tires are rotating at 500 revolutions per
minute, find the speed of the car in kilometers per hour.

Solution:
r =40 cm:40(im):im=i(L kmj

100 10 1011000
w =500 —500(27) AN _ 500(2,) I8 _ 500 (2,7)60 LN

min min 1 hr
60
v=rw =[ —2 km |500(27)60 24 _ 4 5)27)(6) KM = 24, KT
10000 hr 10 hr hr

Answer: 247zk—m

hr
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Q7. (5 points): Find the exact value of each labeled part with a variable in the following figure

x Z
Solution:
cos30° =2 sin30° =2 tan60° =
9 9 Z
V3 x 9v3| | 1_ Y 9
- = - _ " _—= f— y:_
2 9 X 2 2 9 2 \/ézl = Z\/ézg = z:_g = Z:ﬁ
z 2 2.3 2
cosGO°=Z—
W
33
1:—2 = W=2-ﬂ = W =3/3
2 W 2
Answer: x=¥ y:% z:% w =33

Q8. (5 points):

If from the top of a tower 200 feet high, the angles of depression of the top and bottom of
a building opposite to the tower are observed to be 30° and 60°, respectively, then find the
height of the building. (Show your work)

h
Solution: tan60° = 200

X
520 _ [ 200
X

e X
y 1 vy 200 200
an30°=>- = —=L = x=8y = —==\By = —=
X \/§ X y \/é y 3 y
h=200-y :200—@:4—00 feet
3 3
Answer: B) %O
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Q9. (5 points): Write each of the following in terms of the same trigonometric function of a
reference angle.

(a): sian—”z? (b):csc(—%—”j:?
9 5
Solution: (a): sr bz 18z 9=16—”eQ|v
2 9 9 9
9 9
— sin@=-sind
9 9
43x
b): 0 =——
(b) c
—43?7[+107r = @ = 7?” is the smallest positive coterminal angle of 6 = —43?”,
) ( 437[) ) (772')
sin| ——— |=SIn| —
5 5
7T<7—”<3—7[ = 7—7[te||
5 2 5
g=1% 2%
S 5
cscd =—csct’

( 437[] 27
CSC| — |=—CSsC—
5 5

Q10. (5 points): If the equation of terminal side of @ in standard position is x +2y =0, x >0,
then 3cscd +4secd =?
Solution:

12} If the equation of the terminal side of & in standard position is

x+2y=0 ,x=z0, then JcscF+dsecl=

U = - J
A) -5 ~ 'é
B) 1 s
(] '\Ir.:] .I.p'|| X
D) -545 s
- Yz (2-)
E) 545 escd = f_, ?
Se® = {‘
Ve
3 esc @ rusecd= ~1E 1T
= -7 ’/{1" (e

= - 05
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