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Marks 1. Simplify each expression completely. Your final answer must contain positive
exponents only.
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Marks 2. Find the exact value without using a calculator:
[L5] @ (12 -5v3)
v -
= (yin) — 2viz - 573+ (5V3)
= 12 - tofig + 25 (3)
= ]2 - o + 75
- 27
1 3 1
[1.5] ® (-8)° +2(4)* —6(1)°
= -2+2(8)- ¢
- —24 /¢ €
- 8
2] 3.

/ 2
Rationalize the numerator and simplify: 3 25 = x

(5 5 ) (34 V355 )
(’(""f) (37"‘/15,. X\.' )

- - (25-x")
(X-F/}(J-f-‘}g_j‘_xz)

- 2

- X —-/4

(X+4) (B*W)
LxFe) (x-4)

il

Co) (3455 )
X - 4
3+ 15— xs!

\
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Marks 4.  Factor each polynomial compeletely:

2] @ X+xy—9x—9y

= X (x+g)-9(x+])
= (x#g)(x*-12)

T (x#g) (x#+3) (X-3)

2] b x*—16
(x*)= &
= (Kt )y (-4
S (Cry) (X)) (x-2)

2] () 27x° +38
z (3x)3+ f
= (3x+1) ((”‘)Lr(f’()fl)*f)
= (3x+1)<7’<1"4’<+L’)
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Perform the indicated operations and simplify the results:

2] @ Qx—5y) (42 +10xy+255)

- 8 x“a—zkx’yquyxf— M)J;xf-/zfis

= 8 x- 15 g°

B3] ®) 56 +25x+30 . £ —4
P +6x+9 x+3

s(X+5X+C) X 43

X*+ dx+9 X4

5 (x+2) (x+3) (g#3)
(x25) (x2%)  (x2%) (x-2)

11

\

|

X— 2

x+1 2x—1
3 (©) -
3] x2+5x 2x2+9x—5

= X+ 2 x- .
X (x+5) (X+5) (2x~1)

(X+1Y(2x-1) — (2x-1) X
x(x+5) (2x-1)

o s —)-2xTX
X(x+5) (2x-))

= __#X=

X (X+§5 )L2x=T)
= /
X (X+5)
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x_ 2
m s @
vy x
2 2
= X ’0" - i(_—:_L
x ‘ o
= (x#p) =97 2y
/&' X=J
= X4+
[2] 6. Use long division to find the quotient and the remainder of
X4 =8 +5x+1
P +2x
X' X — 4
1

- Yx*r § X
——(x"—-/’-x

17 X + )
+ 17 X + 1
—8x+b’x-/—/,..,x,_,.;<,4+_____
X+ X T

X + 22X
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Given the points P(-1,2) and Q(2,3), find the exact value of the following:

Marks 7.

(@) the distance d between points P and Q
d = \/(z+/)”+(3——2}"
= \/ 3 » v

- VYlo

the midpoint of the line segment joining P and Q

(1]

(1] (b)

- [-1+2 2+ 3
Moz (S,

[1.5] (©)

L
\
~
]

”m -

! 7
E7ueﬁonl7L,-(]' 3><+‘3
6R Xx=3j+7 =0

(d) theequation of the line L, that is perpendicular to L, and has y-intercept 2

77( J‘/a/c:»»- f/ lrne L,_ /4 -3
Eyue?‘?'o» :7 lrome L;, . J= -3X + 2
oR 3IX +4 i -2 - o

[1]
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[1.5] 7. (e) graph the line L, of part (d).

I

8. Solve for x:

[1.5] (@) 15-x(6-2x) = 2x (x +2)
1I5-6x + 2x" = 2x¥ + 4 X
~-le X = -/§
x = 3
2
2] b 2x=x+6
20— x-C = ¢
(x-2)(C2Xx+3) = 0
X= 2 or X = "%/
2] ) »¥*—2x=10
X~ 2x—10 = o

X= 2t ) o))

2 (1)
= rt Jy +40
1
- LT ST RSP 7y
— L
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2.5 8. — -
23] @ -1 X-x PHx
S S =
(x#1)(x-1) X (x-1/) X (X7 )

X X— (X‘f/)—‘(x__l

X(x=7) Cx4y) =0

7

X = X=l-xpy = o

Lv

X — 2x = o
)((X—Z):o
Xz o orv X = 2o

X = o alve: Mo/ Cltc/t

Solulron - X = 2
[1.5] e JVv4x+5=x
L P
<J#x+s) = X
bxqz+z5 = x©

X'—4x-5 =0
(x-5) (x+1) =0
X =35 or X = -)

X = -/ a/ou 'mf C‘ec/<

Jelulron © X = 5
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[1.5] 8. () 53-2x)=>2x+21
[5-1oX = 2% 4 2
X o2 ¢
£
X < -721
X ¢ -1
.
2] (& (10)™=(100)*""

(/0 )‘lX : (/ol)x-—/
(x—
(/o)ax _ (/o)z X~1)

X 2 2(x-1)

le :zx___z—
2Y = — 2
X = -/
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[1] 8. () e&*=3
ix = 43
21x = /. o0928¢
X = /. of8¢
po
~ 0.5493
2] (1) log, x +log,(x +5) =log, 6
lg X(X+5) = [m ¢
7. )= 17,
X(Xx+5) = ¢
X s S5x—¢ = o
(X+‘)(X-/} = 1
X= ¢ ov X =/
Y = — £

aéu rno]l (',4 etlé

Jo/uﬁ'ov : X = /
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(2] 9. Given f(x) = +x, find and simplify flx+h })z —f(x)

[(X-/—f)z-f- (x-fzf}]— [x2+x]
T
i(z/*""fv‘ P ' pxs f-a—x
A

= tx1 4t f

A

- 2x+ £ o4

il

1

[1] 10.  Find the domain and range of the function f(x) =v 1 —x.

|- X Z © = X < )
Domarn - (-—90, /]
Ran]e = [O, 00)



Final Exam-May 2013 201-015-50 Page 12 of 23
Marks

11.  Given the function f(x) =x*-4 x + 3,

(1] (a) use completing the square method to write it in the form
f(x)=a(x — h)2 + k and then state the following:
X2 4 x+3 = X- b X+4 -4 +3
= (X-2 )L— /
Jexr= (x-2 )=
X)c= - - -
a =/ , [:‘- 2 /( =
[0.5] (b) the vertex (2/ -17)
[1.5] (c) the x- and y-intercept(s)
J e = x= 4 x+ 370
(x=1) (x—=3) =0
X - /h?teru}‘/J . (1, 0), (3,0 )
]-— /‘n/erh/‘f : (o, 3 )
[0.5] (d) ihe equation of the axis of symmetry
X = 2
[0.5] (e) the range
[' ! , 22 )

(2] () graph the function f(x). Jr

18

_ 2
] - X-4X+3
&
2
-1 2 4 ¢ 3 —x
bl ™
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[2] 12.  Graph the function,

-x+3, x<l1
3x—1, x>1

gx) =
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13. Given {{(x) = % and g(x) = 3 x2— 5>
1] @ e = %
&(x)
- %4
2 X
ix-§
= 1(3x-5)
X
(1] (b) fog=fgx)
_ 2
) I{ ( 3X—5)
= 4 ,
-2
3x-§5
- 4. (3x-5)
\.
YA
T 2(3x-5)
[1] © &'
y= 5
IX-5
l‘nl/frlQ X = 2
3/— 5
3X]—5‘X = 2
3XJ = 2+5)%
/ = 245X
3 X

!
"(x - 27"5)(
R I

find the following:
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[4] 14, Given the function y = 2X—%

x—1 "~

(a) state the domain and range, find the equations of the vertical and
horizontal asymptotes and the x and y-intercepts

DO"“"""" = (=00, ) U(I/ 00)
R&n]e = (*w, 2) UCZ/ oa)

V.4 . X =1
Ha o y=2
K-/:'l/ N ‘-(2-,0)

J- mi. o (o, &)

(b) draw the graph of the function.
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15. Giveny=-1+3"
[0.5] (a) find the equation of the asymptote
Ha = J=-)
[1] (b) the x and y-intercepts
X- I.”f. . (0' o)

(7— rn. (0,0)

[0.5] (c) statetherange - (-1 00 )

2] (d) sketch the graph of the function.
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[2] 16. If $2000 is invested at 3% annual rate of interest, compounded monthly, what
will the value of the invest be in 5 years? Round your answer to the nearest cent.

P; 2000/ = 0.03, 7):/2' i: 5

r”lv
4:P(/+-;,) i (r)

- lbn(/"'?_'ﬁ-j-)
T3 (o
= }on(l.balﬁ'}

= #2323.23

[2] 17. Find the value of the following to four decimal places:

(@ In9 - 2197 L

®) log(12) = b1 248k

¢ [.7918

= [.38¢8

[1] 18.  Rewrite as a single logarithm: 31n(5)+%1ny—21nx
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. . . . x{(x+2 )4
[1] 19.  Rewrite as sum/difference of multiples of logarithms:  logs —————
vx+3

—

= 10275)( + 4/56x+1)-—3’-/75()(43)

2] 20. A kite is caught in the top branches of a tree. If the 25 meter kite string makes
an angle of 22° with the ground, estimate the height of the tree by finding the
distance from the kite to the ground.
£ 22
r - Stm 22 (
15
o 25~ f\
ﬁ - 25 $rm 22
°
= 15 (0,3?44) 22 I
Z 23¢5m
[1] 21.

Find the complement and supplement of 75° angle.

COIm/L/emeh% - 700'_75" - /50

fuff/emen/ = ,3:-—75‘ = /°5b
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22. Convert:
[1] (@) 36°to radian measure. Leave your answer in terms of
0 ®
3¢ = 3T
/88°
- i
5
[1] (b) -3@/5 radians to degree measure

'éﬂ— - "377 /Joo

5 -
> 7T
(2]
= —/08
2] 23. Draw a picture, state the reference angle and give the exact value for
- !

@@ sec(5n/3) - Seg¢ (_3,71) S = 7 = 2

tos ( %) L

W
(I
S

(b) cot(-210° = — Co?L 30‘
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[2] 24. I 0 is an angle in standard position whose terminal side contains the point
(8,-6), find
(@) cscH
= -lo 8
6
> -5 F= Jo €
3
| p (-¢)> = /o
) cos . - J3% ¢¢)
=8 . 4
lo 5
2] 25.  Given that cos 6 = -2/3 and sin 0 < 0, find the exact value of
(a) tan® N %)
J=V3r- (-2)*
= -5 T -7F
-2
R
> -2
~-V5 3
(b) sinb
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[1] 26.  Find the exact value of the angle 8 in [0°, 360°%) for which sin 6 =/ 3 /2 and

01is in QII.
-]

>
1
N
»
!
r
o
N~
~
i

T

(3] 27. Verify the following identities:
(a) cos 0 (sec B-cos 0) = sin @
Cos b (Jec.é— Cos 9)
s
= US@'J'QQ@——COJ é
T
|- tos &
' . T
= d7m (2

!

(b) ;-=sin9 cos 0

tan©O + cot 6

)
Tan © ¢ cof 0

: ]
@_9 + (046
$ra ¢

7Y

/ @16 £
BES KA
Irn>0 +cove 196 +los 6 /
b s -r, [

\¥}

= (o1 O dre [}
\“

=z evs 6 g

v
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(3] 28.  State the amplitude and period, then graph two cycles of f(x) = -2 sin (3 ©x).
- . - 27 - 2 -
.40»)‘/1'7[“'& : [-2) =2 / /D"'”( T Sn 3
X -, Y, Y A o Ve Yo Y 4/¢
37 X -em =3, -0 =% o {_ 7 31_77' 27
]:_zlr’n(hfx) ° -2 & 2 é -2 ) 2 6

J

% X
it
[2] 29. In a triangle ABC, angle A=30° and angle C=78° while side a=8. Find side c.
A
c - 8 A
—— had 30
$rn 78° S 30" c
C = & &m78° 3 [X)
£r'n 3o° 8 ¢
= 8 (e.7731)
7
= 16(0. 178)) .

= 5. ¢5
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[2] 30. Inatriangle ABC, a=7,b=9, and ¢ = 6. Find angle C.

7 1 T
ot C = @ +8 — ¢
rab
_ ?‘Lk 71,’61_
2L7F-9
= 0. F4¢€0

C - arewx(o,?l,(o)
= 41.25°

2] 31. Two automobiles leave from the same point and travel along straight highways

which differ in direction by 82°. If their speeds are 100 km/hour and
120 km/hour, how far apart will they be, to the nearest meter, an hour later?

x
i

L 1
(t20) + Cten) = 2 Clro)((w)eos 32
- 4 4oo + [pooo — 24000 (6.13%2 )

. Il.,(u\ x
= 2/, 057 2
X I . 8
- \/ 1//05_7.2__ /ﬂ k-o

= &5 1179 ,é,,,-
T 55778 om



