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All the exam questions are unseen.
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6+ (7T~ (~9) x (=8)) =6+ (7~ 72) =6+ (~65) = — .

Since 43 = 64, it follows that log, 64 = 3.
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= -2 [loga (yg) — log, (x4)}
= —2[3log, y — 4log, ]
= 8log, x — 6log, y.

(d) (1) 9.94999 = 9.9 to one decimal place.

(ii) 0.0004454 = 0.00045 to two significant figures.

(iii) 132410.01 = 1.3241001 x 10° in scientific notation.

(iv) 0.000249 =2 x 10~* in scientific notation to one significant figure.

() Ba? =2z +3)— (=32 —3) =322+ (-2 +3x) + (3+3) =322 + x +6.
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(22* — 322) (=322 +4) = (22")(=32% + 4) + (=32%)(—32” + 4)
= (22%)(=32%) + (22")(4) + (—32%)(—32") + (=327)(4)
= —6272 4 821 4 92212 — 1242
= —62° + 82* + 9z — 1222
= —62% + 172% — 1222

2]
(g) x+2
x+ 3) 2 + 5 + 2
—x? — 3x
2z + 2
—2x—06
—4
This tells us that M = (z+2) + __4
T+ 3 x+3
So the quotient is x 4 2 and the remainder is —4. [4]

(h) _223 —i% = —(=3)> = (=2)* = (-1)* =0 —1° =23 = 2T+ 8+ 1+0-1—-8 =27. [2]

(i) (;) = % = 35. [2]
(1)

= 82° — 362%y + Hday® — 27y

3) (22)(~8y)? + (~3y)’

[4]
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Figure 1: Graph of the line y = 2z — 3.



(b) If we add three times the second equation to two times the first we obtain

—6r + 8y = 22
+ 6r + -9y = -—-24
—y = =2

Hence y = 2 and on substituting this into the second equation we get
2z — 3(2) = —8, so that 2z = —8 + 6 = —2 and hence z = —1.
Thus the solution is x = —1 and y = 2. [3]

(¢) Using (x1,11) = (=1, —2) and (22, y2) = (2, 3), the formula tells us that the midpoint

of the line segment is
-1+2 -2+3\ (/11
2 2 S \2'2)°
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(b) In this case a =2, b= —3 and ¢ = 1.
Hence the solutions of the equation are

_ —bE Vb —dac
N 2a
—3) £ /(=32 - 4(2)(1)

2(2)
_3+9-38

4
~3+V1
4
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(¢) From Part (b) we know that the graph cuts the z-axis when xz = 5 and when x = 1.

Next, when x = 0, y = 1, so the graph cuts the y-axis when y = 1.
We also know the graph is U-shaped since a > 0.
Finally, the turning point is given by

(a5 G ™) - (63)

We now have all the information we need and I have sketched the graph in Figure 2.
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Figure 2: The Graph of the function y = 22% — 3z + 1.

[4]

(a) (i) This is not a function.
For example, f(—1) is not defined, since —2(—1) — 1 = 1 does not lie in the
codomain.

(ii) This is a function.
Its domain is R~ and its codomain is RT.
4]

(b) Figure 3 shows the graph of the function

f:{-4,-2,0,1,3} —» {-3,-2,0,2,3}
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Figure 3: The graph of the function defined in Question 4(b).

The function h crosses the z-axis so it must be a log function. In addition h decreases
as r increases, so it can’t be (iii) and so must be (v).
Next g and k lie below the z-axis, so they must be (ii) and (vi). Now y = 27 increases

2 x
as = increases, so y = —2% decreases as x increases. On the other hand y = <?
2 xT
decreases as x increases, SO y = — (g) increases as x increases. Thus g must be

(ii) and k& must be (vi).

Finally [ lies above the z-axis, so must be (i) or (iv). However y = <?) decreases
as x increases, so it can’t be . Thus [ must be (i).

Summarizing: g is (ii), h is (v), k is (vi) and [ is (i). [4]

(i) This function is not injective since f(1) = B = f(4).
It is not surjective since there is no x with f(z) = C.
It is not bijective since it is neither injective nor surjective.

(ii) This function is injective.
It is not surjective since there is no x with f(z) = 0.
It is not bijective since it is not surjective. [3]

Neither of the functions in Part (d) are bijective, so neither of them have an inverse.

[1]

o T Ir .
105° = 105 x 80~ 1o Radians. 1]
T ) 7r 180\° .
Z Radians = (Z X 7) = 315°. [1]
. =27
In this case we want to find tan(f) when 6 = —3
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(d)

(z,9)

-2
Figure 4: Calculation of tan (TW)

Looking at Figure 4, we see that we need to find g, since this is by definition
x

_ 2
tan (%) Now, also from Figure 4, ¢ = 7 — ?ﬂ = g (where we are just treating

¢ as an angle rather than a directed angle). Hence using the table of common values,

tan(¢) = /3. But also by definition tan(¢) = % Looking at the diagram, we see
x

—2
that x and y are negative, so J_ % Hence tan (TW) = /3. [3]
r |z
(i) We will first use sin(A + B) = sin(A) cos(B) + cos(A) sin(B) with A = 7 and
T
B=—.
4 T T T
We have sin (7r + Z) = sin(m) cos (Z) + cos(m) sin (Z)
Now sin(m) = 0 and cos(m) = —1 and we can use our table of common values to

thatsin () = cos (§) =
see atsm(—|) =cCcoS|{\— ) = —.
4 4 V2
s

Hence sin(7) cos (g) + cos(m) sin (—) =0-

4
om 1
Thus sin [ — | = ———.
(7)=
(ii) We will first use the fact that tan(—6) = — tan(6).

Thus tan (—1) = —tan (1)
12 12

1-— 20
Next, to find tan (%), we will use tan?(f) cos(26) with 0 = .

~ 1+ cos(26) 12

T
1 — cos <—)
Hence tan? <1> = —6.
12 1+ cos (f)
6

T
However, using the table of common values, cos (6> =

V3
R

6



V3
9 2 — 2 —
Thus tan? (1) = 2 _ V3 and tan <1> = \/§’ and hence
12/ V3 2+V3 12 2+3
2
9 _
tan (—1> =— 7\/§ [4]
12 2+/3
a’? + ¢ —b?
(e) If we solve b* = a® + ¢* — 2ac cos(B) for cos(B) we obtain cos(B) = —our and
bstituting for a, b and ¢, cos(B) = 2 T _ L1 Hence B = 60° 3]
on substituting for a, b and ¢, cos(B) = ——————— = —. Hence B = 60°.
e 2A)6) 2
(a)
flx+h)— f(x
2 _ 9,2
 lim 2(x + h)* — 2z
h—0 h
. 2(x? + 2zh + h?) — 222
= lim
h—0 h
o 222 + Adxh + 2h% — 222
= lim
h—0 h
4ah + 2h?
= lim ———
h—0 h
= lim 4z + 2h
h—0
= 4x.
2]
(b) (i) f'(x) =0.
(i) f(z) = 4a* ! = 423
(iii) f'(z) = —=3(—sin(—3z)) = 3sin(—3z).
1 1
(iv) f(x) = 5 cos <§x>
1 1 1 5 3
/ _ B _ _9,—2x\ __ - — 3 —2z _ =
(v) f'(x) = 4( i ) 3 (—2e727) 3<x> x ™1+ Ge — [6]
(a)/ldx:x+c. 1]
! 10 1 1 2
b fde=|=2”| =Z(1")— (-1 =< 2
W) [ atdo= 5| =00 -3 =3 2



(a) (i)
(i)

(iii)
(iv)

= ——(-1)+=(1
S(=1)+ (1)
=1
2]
1 1
/e2m s dr = —e X 7 g5t +c
—2 241
LT
= e — T c
2 1/5
= 16’21 505 4 ¢
2
2]

1 9
The mean is T = §(0+3+3+(—6)+4+6+0+2+(—3)) =5= 1.
The list in ascending order is —6, —3,0,0, 2, 3, 3,4, 6.
Since there are nine numbers (an odd number), the median is
m=Top =I5 = 2.
There are two zeros, two threes and one of each of the other numbers, so the
modes are 0 and 3.
Since we have an odd number of numbers, we discard the median and split the

remaining numbers into a lower half —6,—3,0,0 and an upper half 3,3, 4,6.
There are four numbers in each of these new groups (an even number), so

Ta + Ta
in each case the median is —=2 ) T2t %5 Thus the lower quartile is
-3+0 3 3+4 7
Ql = 2+ =3 and the upper quartile is Q3 = % =5 Hence the
7 3
interquartile range is Q)3 — )1 = 3~ (—5) = 5.

[5]



(b) There are five points, so n = 5 and

ixz sz_—4+ 2)+0+3+5=2
=1

iyi22y¢:3+1+1+(—2)+(_5):_2

i=1

Z%‘yi :Z%‘yi
=(=4)(3) + (=2)(1) + (0)(1) + (3)(=2) + (5)(-5)
=—12—-24+0—-6—-25
= —45.

n 5
2 2
=1 =1

=(—4)* + (-2 +0* + 3* + 5°

=16+4+04+9+25
=54.
Hence
<Z xy) <Z x) <Z yz)
m = =1 1221
55
i=1 i=1
_ 5(—45) — (2)(=2)
5(54) — 22
_—221
266
221
266’
and
5 5
D 2L D YL 221\ 2 2 221
c=Y—mx = — - ===
5 5 5 266/ 5 5 665
221
Thus the line of best fit is y = xr — )
266 133
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