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Instructions:

e Print your name and student ID number in the space provided above.

o All questions are to be answered directly on the examination paper in the space

provided. Show your complete work and give explanations.
o A Sharp EL-531XG, Sharp EL-531XT or Sharp EL-531X calculator is permitted.

This examination consists of 20 questions. Please ensure that you have a com-

plete examination.

This examination must be returned intact.



1. (12 marks)

Solve the following equations for z
(a) 8+ 2(z+5) = —5— (z—2)
G+ 2% +jo = ~S—X+ 2
Zx+ 18 = —X=3

Ix = —2]

(b) z*—6z+7 =0

v = —b¥/b=4ac
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() z—-Vv2z-6 = 3

X=3 = \(Zx-6

(x-2* = (7€)

x*=bx+9 = Zx-6
Xt=8x+15 = 0O
(x-3)(x~5) = 0O,

X=7%

2. (5 marks)
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e

Perform the following operation on rational expressions. Simplify your answer.

3+ 422 B z? — 16
202 +5x—-3 = zZ—x-—12
X S+ Yt xE=X =12
7%+ Sx=5% x%— 16

C (x¥2) (x=4)

,,,,,

() (x=4)

o X=3 or X22
K sz(‘g‘}*é =32  so Z—-Jo =2 Se 373
g = ¢ ~7 =32
- 7 ¢ S—Jd T3, 5o S5Z=3,
2=3



3. (4 marks)

Solve the following inequality for z. Write your answer in interval notation.

-1 <2z+5<9

4. (4 marks)
Perform the following polynomial division

2 —z2 -5z +9

z— 3
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S R ] — (X7 = 2X7 \L’
onenT = | Z | . o
Guebent =\ X r2x+ || 2 -5X
R (2xt-6x)
Eff?mwmief = \ 2_ AAAAAA | N 6?
—(x - 3)
Z a e = ! B T
X=X =Sx + 9 % |2
- =it zx k| o+ 12
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5. (6 marks)

Solve the following linear system
z+2y+3z2=2
3z+5y +z=2

2t —y—32=7

2 3 5‘} 2 2|5
3 5 1 |2 [R>R-3R 0o - -8 [
2 -1 =3 7j?<?g->‘szg-~zﬁg o -5 -9/-3
2 3|5 }"z 2 315
o | 813 o I g |3
o -5 -91-3 | Rs=R+Sk, | O ©
oz 2 |5 ] X + 2y + 3z
o 1 8 |3 4 + 8z
I o | |2 Z
3 z=2 @ y+3)=1

Q X+ 2(-2)+ 302 =5
X—6+4+6 =5, S0 X=5

So the sysfem hus one  sohihon
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6. (5 marks)

Graph the quadratic function f(z) = —z®—2z+8.

the y-intercept, the vertex and the range of the function.
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Identify the x-intercepts (if any),
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7. (4 marks)

It flz) = o and g(z) = vz+1  then find the composite functions
(fog)(e) and (gof)(z)

Vx| X & | VX2
[
~ | \/ Xz |
X~ |
A |
8. (4 marks)
2z +1 . . _
If flz) = e find the inverse function f~!(z)
? = Zx+]
X-3

Inverse xr: Zg+| So x (y-32) = 2
.,fw.z o y-3) g+

X4=3x = Zy+|
Xy=2y = 3x+]
?(}(»-3) = 33X+

= X+
g = Bt
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9. (6 marks)

Find the domain of each of the following functions

. VT+5
@ 1@ =T75  Hee, x+sz0  and  Xx+3F0
X7 -5 X#-3
So C;Oéi’wm = %}(é]? ] }( -5 éu}:‘“j )’/# gj?

b) f=) = lee X550, which /s alvays fue
She % +s > x? ’?Z/C% 0 X%S>0

Se jémﬂﬂ - ( o0, W)j

10. (3 marks)
Write the expression 3logyz + flogo(y+1) — 1 as a single logarithm.

Slogyx + Llog, (y1) =1 = logy (x3) + log,((y+))%2) ~leg, (2)
= log, (%) — loga 2)

= Jog, (WZ) ﬁ% (L.i@ﬂ
.




11. (8 marks)

Solve the following equations for =

(a) 33rc——4 — 9:c+1

O S

(b) logs(z+9) = logs(z+5) + 1
logs (x+9) = logs (x+5) = 1
ao (ZEN <
o3 (::<~;»§ =
X+ 9
.X+€; = g - S’, <o X+9 = S(X"%S)
’ X+q = SX+25
- r-s>{ = |6
X==1
M iilw ‘la;ﬂy(wq%ﬁ) = [@55-« (L’Lf%gw)f“ f
logo(s) = logs (1) +]
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12. (4 marks)
The current 7 (measured in A) in an electric circuit is given by 1 = 20 (1 — e~ 75t
where t is the time (measured in s). How long does it take for the current to reach

19.5 A 7
Bad £ dor whidh (= 14.5
q

9.5 = Z@(’E - ﬁ_:;{g{_)? So 9.5

.‘ - ISt .
70

= l-e . So

-75t 9 - 19.8 _ L o
¢ = 0 T 4o, Se  TISt = }m(%{\;}

L o
t = In (L‘?Q 20,049  so i+ taks 0.049 s ,

L } . . . .
49 ms | for the cumred o reach %S‘fh

13. (6 marks)

Find the exact values of each of the following (Important: no marks will be given for

decimal approximations)

@ w(F) 6=5T

Co = O— 180" = 225°—1g0° = 457 ——
)= — cos(i5) = |~
Cos Q = ”ZZS“ o) % @;j

( 150°) = 225° s i Quedad 3

T/

(b)  csc(300°) & = Z00° s in @m(éfﬁﬂ% 4
O = 360°=@ = 360°—300° = 60°

cse (3000 = — €sc(609) = i?

e

(c) tan <ﬁ> 6 = UE(@> = Sme, s C@»ff?@mﬁf&&i}. Wg’H‘) 1So°

6
N (Quadant 2
190°~ 150° = 30° P A & |
Yo ( Z%j) = %m( ) = Fan (IS0 = — tan (30°) = }ngj

10



14. (3 marks)

Verify the trigonometric identity sech — sinf tand = cosf
Sech — Sin@ Fm@ = Cosb
'cz — sin@ (9“@) Cesd

Show all your steps.

Cost Cos@
= Sin%E — cosh
, g =] Cos &

$int6 F s 0 =1, so Y

C"'S%} cos  so  Cos@ = Coslh

Cosf /
15. (4 marks)
Solve the trigonometric equation 9 sinz cosz + V3 sinz = 0 for z, where

0 <z <2r. Give exact solutions.
Sinx (2 cosx +42) = O
So elther ‘3%*5‘7 X =0 or 2cosx+J3 = O

I“p Sinx = O, Jfb@gf? X =0 or X = 77

- P T =
I{l ZG&S}\ T V3 ‘“C”}, ‘H\Qx"? ZCC?S‘X = TN3, S0 (osx = — J3

. . o 5 f U — Z
cosx <O, So x is in Quidmits 2 and 3. —=
C@Séﬁg;: = z@ﬂ‘x’l = lw“%{ = \»g/ S0 95«:

e . _M,,M——

)
T Quadredt 20 Qg = 7= X So X=T1T-6p =TT~ ?‘ = 511

Tin @f}\z‘ﬁ(ﬁf’@f& 31 B EX=T, S0 x= O t77 = I

b | N A s R D B — b
olubors: [ x=0 | I x =L | |\ x=1 | (70|



16. (5 marks)

Graph one cycle of the function y = —2sin (21 + g.)

Identify the amplitude, period, phase shift and vertical shift of the function

tﬁ - A Sin (w;%' + (f)) + K, wf@m A=

z, W=12,
46:3, K=o
ok = L al o] =t g ] porin] = ZI ~ 2,77*-.»?“/7
a ?{)h%ﬁ(’% - }fé}{ - ( Z? — ELMWZ,MJ}I } Wwf’?\é:})@éj -*5{*;“ - -—-——wa — J{mj?i/ )
} " } t | i i , T
P hase shitf = - % - ('%) - %z - g ]; ,ver 7%&’?) shift =k=0 |
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17. (4 marks)
From the top of an observation tower, the angle of depression to an object on the ground

is 36°. If the object is 80 m from the base of the tower, what is the height of the tower?

Lef\’ X ioﬁ +he L\@(yiﬁr ot The

%“mi;ﬁr (}m @f‘i""%)&
I

- 0
tan (54°) = g‘; , %0 %
o T o |
¢ =158.1 | ower. 80 Ghject

X o=

18. (6 marks)
Perform the following complex number operations. Write each answer in the form a-+bj

(a) (1+24) (3—44)
O+2))(3=9) = 3 -9) +6j-8j = 312j-8(~)

| A
5 — 2j
) 13,
g“_,,? _ §~ZJ_?:§__J+ . gwi%’J“ZJ%éﬁ Sg-iv/j%é[‘“f)
43 1+3) =3 1-aj* -4 D
- -7 oLz
‘& + 6{ J - /waigmmwjﬁ}mj};m}/



19. (4 marks)

Find all complex number solutions of the equation 22 + 52 + 32 4+ 15 = 0
Hint: factor by groupin 3 A - —
Y grouping 27+ §224 32 415 =0
22 (2+5) + 2(z+5) =0

(2%+2)(2+5) = O

CJ H\é?’" 22”% =0 or 245 =0
2523 2=°5
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20. (3 marks)
Find the polar form of the complex number 2z = —4+4/3 + 4 7

Z= atbj whee  a=-4F ad b=4
r= Ja iz = [(~98)%+ (9% = J4g+16 = J29 = §
b 4 _ _ L

%ﬁf’?@ - o= ;q:‘g 2

. N y i
’433“@: e is Jéaf“f;/ i CQM%&}WFT 7
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Quadrait 7 - Br = -8 <o O =T~ 0 :Ww%z = "Sgi’

jus
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e | |
Soo 2 = rcash = stfs(%ﬁ j s The psfﬁéf\ Lorm.
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