2023 Y12 term 4 pure maths test ch1-9 solutions 67 marks / 81 mins / 25%ET 101

1.
4
a. Expand (3 + )" fully.
B+z)'=3'+4-3-2+6-3%- 2 +4-3.2° + 2*
— 81 + 108z + 54z% + 122° + z*
2)
b. Hence find the exact value of 1003*
1003 = (3 + z)*
x = 1000
1003* = 81 + 108, 000 + 54, 000, 000 + 12, 000, 000, 000 + 1,000, 000, 000, 000
= 1,012,054, 108, 081
2)
2.
a. Show that (z — 3) is a factor of f(z) = 22® — 5a2® — Tz + 12
f(3)=2-3"-5.32-7.34+12=0
.. (z — 3) is a factor of f(x)
1)
b. Factorise f()
f(z) = (z — 3) (22> + = — 4)
2)
c. Find the exact solutions of
i. f(=z)=0
—1++v33
r=3—>
4
1)
., 9E V33
b/

1)
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A=(-2,6), B=(—1,—-1)andC = (5,5)
a. Find the gradient of line AB

6+1

241 !

MAB =

b. Find the midpoint M of A and B
Al:(—a—l’ﬁzl):(}fwi>
2 2 272

c. Find the equation of the perpendicular bisector of AB in the form of ¥ = mz +c¢

51,3
y=3 77 2

1,19
= —X —_—
Y= 7

d. Find the equation of the perpendicular bisector of BC
mpg = 15 1
BO= {5
~1+5 —1+5
2 2 )

- (2, 2)

midpoint of BC = (

equation of | bisector of BC
y—2=—1(z —2)
y=-c+4

Find the intersection of the perpendicular bisector of AB and BC

LN CRR
A T
8.9
7T 7
Lo 2B
g YT 3

Given points A, B and C passing through the circle P,
f. Hence find the equation of the circle in the form of
(@ —a)* + (y— b)* =+

where a, b and r constants to be found.

9 2 23 2 [625
radius of the circle = \/(§ + 1) + <? + 1) = =

equation of the circle

-8 -2 - (%)

1)

¢y

()

(2)

(2)

3)
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4.
a. Shade the region R for the inequalities below
y<2zx+1
r <2
y=>-—1
A
y
(2,[5)
/ -
amey
(_1: _1) 2, -1
/ ( ) | )
3
b. Find the area of region R.
area of R = %(3)(6) = 9 units?
@
5.
flz) =1— %
g(z) = bz — 2 — 2x?
a. Sketch on the same axes for ¥ = f(¢) and y = g(=)
(0.75,0.625)
(0.5,0)
(5)
b. Hence solve the inequality for f(z) < g(z)
% <xr<2
@
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6.
“ 3" + 2 is a prime number for all positive integers n”
Disprove this statement.
3°+2 =245 = 5 x 49
At least when n = 5 is not true.
2)
7.
9*-2 81
3 27
Find yin terms of x
32(3072)71 _ 34y73x
2x—2)—1=4y—3z
20 — 5 =4y — 3x
_5__5
Yy=34% 71
3)
8.
f 9 Z)°
(@) =(2-7)
a. Find the coefficient of z%in terms of k
(n) an—r . b’f‘
r
8 T\3
ired term = 28-3. (— )
require erm <3> k
3
= 5632 (—m—>
k3
1792
coefficient of z° = —
k3
2)
T\ 8
g(z) = (2 + 3z) (z - ?)
Given k =1

b. Find the the value of the coefficient of 2 of &(%)
T 8

gle) = (2+32)(2 - 7)
~ (2+3a:)[28+8 x 27 x (—z) 4 28 x 26 x (—z)®

~ (2 + 3z) (256 — 1024z + 17922?)
coefficient of 2 = 2 x 1792 — 3 x 1024

=512
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54
A Y

B

The graph of ¥ = £(%) consists of 2 line segments between A(—2,4) and B(1, —2) and between

Band C(4,0)

a. Find the length of AB, AC and BC
AB = \/(—2— 1) + (44 2)* = V45 = 3v5

AC:\/(—2—4)2+(4—0)2:\/5—2:2x/ﬁ

BC:\/(1—4)2+(—2—0)2:

2

b. Find ZBAC correct to 1 decimal place
BC? = AB* + AC? — 2(AB)(AC) cos /BAC

13 — 45+ 52 — 2(3\/3) (2«/E) cos / BAC

7
cos /BAC = —

65
/BAC = 29.7° (1dp)

Find the exact value of the area of AABC

4
sinz =+v1—cos?z = —
V65
areaof AABC = 1 (AB)(AC)sin /BAC
4
(3v5) (2v13) -

2 units?

C.

N =

—_

d. Hence find the shortest distance between from point B to line AC

24
shortest distance = —— = %
3v5 5

&)

)

)

1)
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10.

Find the range of values of k such that the line ¥ = = + k cuts the circle (= + 2)’ +4° = 8 at two
distinct points.
(z+2)°+(z+k)>=38
2 +dz+4+2° +2kz+k—8=0
20° + (4+2k)z + (K* —4) =0
(4+2k)° —4(2)(k* —4) >0
16 + 16k + 4k — 8k* + 32 > 0
— 4k* + 16k + 48 > 0
K —4k—12 <0
(k—6)(k+2) <0
—2<k<6
(C)]

11.

‘ot

X

The graph of ¥ = f(z) is shown in fig 3. It cuts the yaxis at A(0,8) and has a minimum point at

B(3,5)
a. Sketch on separate axes the graphs of
i. y=1Q2a)
A
y
A(0,8)
B(1.5,5)
-

X
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A(0,11)

B(-3,8)

-
L

X

giving the coordinates of the points to which A and B are transformed.

(©
The graphof ¥y =a + f(z + b) has a minimum point at the origin.
b. Find the values of a and b.
a=—-5,b=3
2
12.
«f
o D< 3
j0 —~
Given « is an obtuse angle, find « in degrees correct to 1 decimal place
3 4
sin30  sina
. 45sin 30
sinoa =
3
a=41.8
obtuse angle = 180 — 41.8 = 138.2° (1dp)
(€Y




