ALGEBRA
TECH-FREE TEST 1

Writing time: 30 minutes

Structure of test

Number of Number of questions Number of
questions to be answered marks
| 5 5 20

! Question 1

| For the simultaneous linear equations

2mzx+3y = 8
I T+my = m

| a.  Find the value(s) of m for which these two lines have the same gradient.

i - 2 marks
b.  Hence, determine the value(s) of m for which the equations have;
i.  no solutions.
ii. a unique solution,
2+ 2 = 4 marks
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Question 2

Solve the following equation for z € [«, 27].

4sin®(z) + (2 — 2v3) sin(z) = V3
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4 marks =
Question 3
Consider the functions f(z) = tan®(z) and g(x) = tan(z). %
Show that f(z)g(z) = ﬁ — g{z). State the values of z for which this is true. e
o
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Question 4

Solve the following equation for z € R.
[fog. {2z +1)| =9

2 marks
I
l Question 5
Let f(z) = e and g(z) = 322 + 1.
| a.  Write down the rule for g(f(z)).
|
| 1 marks
| b.  Find the rule for the inverse relation of the result found in part a, g(f(z))~™.
|
A 2 marks
c.  State the domain of the inverse function found in part b.
1 mark

END OF TEST
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ALGEBRA
TECH-FREE TEST 2

Writing time: 30 minutes

Structure of test

Number of Number of questions Number of
questions to be answered marks
5 5 20
(Juestion 1
Consider the function f(z) = 23
Tr41

a.  Find the rule for the inverse of this function, f~1.

3 marks

b.  State the domain of this inverse function.

1 marks
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Question 2

Solve the equation logs(z) = 4log, (3) for z. Comment on the validity of all solution(s) found.

4 marks
Question 3
Consider the functions f(z) = 1 3 and ¢g(z) = —az.

T

Find the value(s) of a for which f(z) and g(z) have no intersection.

4 marks
Question 4
Show that (a + 3b)2 — 12ab > 0 for all ¢, b € R,

3 marks
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Question 5

B & s s e J

Find the values of & that satisfy |z — 1)° — 2]z — 3| > 3.
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5 marks

END OF TEST =
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ALGEBRA
TECH-ACTIVE TEST 1

Writing time: 60 minutes

Structure of test

Section Number of Number of guestions Number of
questions to be answered marks
1 11 11 11
2 3 3 29
40

SECTION 1 - Multiple-Choice Questions

The number of solutions to the equation f: N9 R, f(z) =42% — 624 +32° — 22 46 =0 is

Question 1
A. 5
B. 4
C. 3
D. 1
E. 0
Question 2

Which of the following is a solution to the following functional equation for all z,y € R:

58 a0 ® p

fl@) =22 +1
f@)=0
£(a) = o
flzy=e*

none of these

f@)+ i) _
7@ = 7()
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Question 3 |
The solution(s) to the equation log,(z -+ 5) + log, (z?) = —4log, (x), correct to two decimal places, is/are

A.  nonexistent !
B,  z=-500,-0.78, 0.74 I
C. z=-5.00,0.00 i
D. 2z=0.74 only i
E.  x=-0.78, 0.74 g
. g
Question 4
Consider the following system of simultaneous linear equations: #
dz—my = 6 E
nr-3y =
For what value of m does there exist an n such that these simultaneous equations have an infinite number of ﬁ
solutions? E
A, -3
C. —12 g
7 g
D. -
6
g, -18 g
7

Question 5

A possible domain of the function f(z) = log, (V3 + 2sin(3z — 2)) is g
A. [ 2rt 2) E
37 3
T T T
B. (-33) =
o5) c
3
D. (2,7+3) =
E. [o, ?E} =
3
Question 6 ' g
The function f: R — R, f(z) = 2z* + 1822 + az + 27 will have an inverse exactly when
A, a<54 =
B. acRk @
C. a>324 =
D. a>54 £
E. 0<a<54 =
@
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Question 7
Correct to two decimal places, the solutions to the equation 2sin(3z —2) —z = z? — 3z — 3 are
A.  nonexistent

B. &=-1.25 342
C. =z=1.25,342
D. z=-1.12 3.80
B, 2=-124,342
Question 8

Consider the following equation:
2z = e¥LeV

Which of the following equations is equivalent to the above?
A.  z=2(e¥+4 ¥}

B, log.(2z)=0

C. y=log, (z£v=2-1)
D. y=log, (a2 4z —1)
E.  none of the above
Question 9

The general solution to the equation 2tan(2z) = 1 is

A. m:%nw+%tan_l(%),neﬁl

1 w
B. 5'nffr+ g,nez

1 1 1
C. == —tan"l| =), ne?Z .
x 2n7r+ ) (2)

D. lnrt % nen
3 6

E.  none of these

Question 10

ghich of the following functional equations is it possible for f(z) = 22™ to satisfy for at least one positive value of
A f(f@) =2
flzy) = f(=) + fly)
fle+y) = fz) +2f(y)

FEF(F (@) = 2005

55 o0 oW

none of these
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Question 11

The number of real solutions to the equation sin®(z) — 3sin’(z) + 3sin(z) = 1 is
0

1

2

3

5 Y o0 W

none of these
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SECTION 2 - Extended-Response Questions

Question 1
Consider the function f: R —+ R, f(z) = 2* — 32° - 62 + pz + q.
a.  Determine the minimum number of stationary points in this function and explain your answer.

2 marks

b. Determine all pairs (p, ¢) such that f(z) has exactly one stationary point.

4 marks
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|

Now, let us consider the function g: R — R, g(z) = az® 4+ 622 — cx + d. One possible shape of the graph is below:

c.  Given that the shape of y = g(z) is as shown above, determine all values that @, ¢ and d can take. Also
determine a relationship between a and ¢, with ¢ as the subject.
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4 marks
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Question 2
Consider the following functions:

F iR =R, f(z) = oo+

9:R—R, g(z) =273 _ 5

a. I p(z) = 5% and ¢(z) = 6%, show that o(z) = g {(logg(5))z).

b.  Determine a series of transformations to transform y = f(2) to y = g(z).

2 marks
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Let us now consider the following functions:

C.

TR R,r(z) = et

5:R - R,s(z) = 23

Deduce a translation to transform y = r(z) to y = s(z).

2 marks

Consider the following functions:

d.

e,

a: (0,00) = R, a(z) = log, (x)

5
b:5 = R,b(z) =log, 5

Deduce a possible transformation to transform y = a(z) to y = b(z), involving at least one translation.

2 marks

Determine the domain, S, of b, given your answer to part d. is valid.

1 mark
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Question 3

a.  Using algebra, find the general solution to the equation [sin (log,(2z + 5))| = ‘/75 forx e R

b.  Determine the domain of the function F{=) = |sin (log, (2z + 5))|.

4 marks
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C.

Consider two adjacent a-intercepts of the graph of f(z) = |sin (log, (2 + 3))|, (z1, 0) and (z9, 0). Explain, in
words, whether the stationary point between those two z-intercepts is to the left, to the right, or the same

as the point (ml-gxg,f(m;-:cz))_

2 marks
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ALGEBRA

TECH-ACTIVE TEST 2

Writing time: 60 minutes

Structure of test

Section Number of Number of questions Number of
questions to be answered marks
1 11 11 11
2 2 2 29
40

SECTION 1 - Multiple-Choice Questions

Question 1
Which of the following is an exact solution to the equation 5 x 23F = 17

1 1
A, z= Elogz (g)
1
B- T = 310g2 (g)
1
C. = _.
=3
D. T = é x 25
1 1 -
E. T = '§ 10g’2 (“5")
Question 2

The sum of the solutions to the equation 2cos(2z) = 1for z € (0, 2n] is

# O o w

27
3

Fia .

e

™

w3y
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Question 3
The polynomial P(z) = z*+ 0z® + bz + 6 has a factor (z+1} and a remainder of 4 when divided by (z—1).
The values of @ and b, respectively, are

A, —landl

B. 4and1

C. ~2and -1 ,
D. 3and -1 |
BE. —dand1

Question 4

1
l
!
!
f
£
g
&

The solution to the inequality (0.6)"* <3 is approximately

A z=>0

B. z > 215
C. <215
D. z < —~0.86
E. z < —2.15
Question 5

The number of real solutions to the equation (2% - 3z — 4)(z® — 6 -+ 9 =0is

QW
L =)

Question 6
The solution(s) to the equation logg(z — 2) —logs(z) = 1 are”

A, z2=-3 z=1

B. z=-1

C. =3

D, z=-1,z=3

E.  There are no real solutions for x

Question 7 .

The coefficient of z® in the expansion of (a+2z%)5 is =

_gt ==
10a® .
~10a3
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Question 8
If cos(z) = 0.7, the value of sin (g - :c) +cos(z+7) is

" Y oo w

-1
0.7
il
2
14

0

Question 9

The solution to the equation 2log,(z) — log,(2x) =y, in terms of v, is

A,

E.

B
C.
D

T = 2e¥
T=y
z = log.(2y)
T =2

1
r= =

2

Question 10

If sin{22) + cos(2z) = 0 for 0 < 2 < 2x, the difference between the largest and smallest solution for z is
A,
B.
C.

D.
E

™

2

4

Question 11

For which of the following conditions does the equation 22° + 2% - b = 0 have exactly one real solution?
A,

B.

5 o

b<0

B @
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SECTION 2 - Extended-Response Questions i

Question 1 i

Consider the following function, f, where c is a real constant:

flz) = %x3-—32—3x+c
a.  Assuming that ¢ = 0, show that

i.  the function f(z) has three z-intercepts.

ii.  the z-coordinates of the stationary points are z = —1 and z = 3.

2+ 3 = 5 marks
b.  Find the maximal range of values for ¢ such that the equation f (z) =0 has

i. one real solution.
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ii. three distinet real solufions.
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ili, two positive distinct real solutions.

2+ 242 = 6 marks

¢.  Consider the function g(z) = -;- x 2%% L 2% _ 35 97 4 g,

i.  Find all real value(s) of z which satisfy the equation g{z) = d.

ii. Find the value(s) of d such that the equation g(z) = 0 has two real solutions.

34 2 = 5 marks
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Question 2

Consider the following system of simultaneous equations, with variables %, y and 2:

rT—y—22 = -3
tzrt+y—z = 3t
z+Iy+tz = 13

342 — 21¢ 4 30

a. Using algebra, show that z =
828 Z_Bi+0

60
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b.  Find the two values of ¢ such that the given system of simultaneous equations will have no unique solutions.
(Hint: You need only analyse a 2-variable set of simultaneous equations. Consider the values of ¢ for which x
cannot be defined, and analyse your working in part a. to see what happens to your working for those values
of £.) :

3 marks
c.  For which value of ¢ does the system have no real solutions?

3 marks
d. If¢=0, solve the system of simultaneous equations for 2, y and z.

4 marks

END OF TEST
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