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Question 1
a
M
[0) 7t
- -
To prove: MN is parallel to 4B
- -
Thatis, MN =k AB where k isa constant
_)
LS =MN
- >
= MO+ ON
1 1
=——a+—b
2~ 2~
1
=— (b— a)
2 \~ ~
%
RS =k AB
-> -
=k| AO+ OBJ
=k\-a+ ’3)
=k~ 9)

= LS where k :%

Have proved.

# » B

(1 mark)

(1 mark)
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Question 2
a. Draw a force diagram.
N
A
F< »D
\/
Sg
The box is not about to move so,
D=F, N=5g and F<uN (1 mark)
so, D<0-1x5g
<0-5g
D < 4.9 newton
(1 mark)
b.
N
A 10 .
A\ f
(e} .
F< - go_ L’ 3
v
Sg
R=ma
(10cos(60° )- F )i+ (N +10sin(60°) — 5g) j =Sa i (1 mark)
5— F=5a, N=5g-5J3 and F=uN
5-0.5g +0.5V3 =5a 015 -5v3)
a=(1-0-1g +0.143 Jns™ =0-5g-0.53
or  a=(0.02+0.143 Jns2
(1 mark)
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Question 3

a. If — 1 is a solution then

(1 +(a—i)x-1+b(1-i)=0
l—-a+i+b—-bi=0+0i

l1-a+b=0 and i(1-b)=0i

1-b=0
b=1
so 2—a=0
a=2
So, a=2 and b=1.

b. Method 1

(1 mark)

(1 mark)

22 +(2-i)z +1-i=0 is a quadratic equation

—(2-1)2-i) —ax1x(1-i)

2

(1 mark)

—24itNA—4i-1-4+4i

2
—2+it-1

2
—2+i+i —2+i—i
= or
2 2
=—1+4+ior —1

The other solution is =141 .

Method 2

z=-1 is a solution so z +1 is a factor.
We have 22 +(2-i)z+1-i=0.
So, by inspection, (z + 1)(2 +(1- i)): 0

So z=-1+1i is the other solution.

(1 mark)

(1 mark)

(1 mark)
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Question 4

The coefficients of the terms of the equation are real and hence the conjugate root theorem
applies.
Since 1—i is a solution then its conjugate 1+7 is also a solution. (1 mark)

(z—1+i)(z—1—i)
=z —z—iz—z+1+i+iz—i+1

=z2-2z+42
So, z? —2z+2 isalsoa factor .

Now,z* —4z° +9z% —10z + 6
= 22(22 —2z+ 2)— 22(22 —2z+ 2)+ 3(22 —2z+ 2)

=(z? —2Z+2XZZ —22+3) (1 mark)

(
=(z—1+i)(z—l—i){(z—1)2—2i2}
= —1+ifz—1=ifz—1-+2i [z -1+ 2i)

The solutions to z* —4z% +9z2 —10z+6=0 are liiandlirw/zi.

(1 mark)
Question 5
Using implicit differentiation,
2x% +3xp? —4y—-6=0
1 k
4x+3y2+3x><2yﬂ— Q=0 (1 mark)
dx dx
d
(6xy - 4)_y =—4x -3y?
dx
dy 4x+3 y?
dx 4-6xy
At the point (1,2), d_4+12
dx 4-12
=-2
(1 mark)
Gradient of tangent is — 2.
Gradient of normal is l
Equation of normal is
1
-2=—(x-1
y=2=-(x-1)
_x. 3
7 2 2
(1 mark)
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Question 6

Do a quick sketch.

For either of these shaded areas the volume generated will be the same.

1
volume = ﬂ'J‘ x>dy
1

2

Since y =
x?+1

. 2
volume = ﬂJ‘x dy (1 mark)

= ﬂ[loge|y| — y]1 (1 mark)

(1 mark)
(Note log,(1)=0,

1
also -—log, |—
!

=—log, (2_l )
=log,(2))
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Question 7
y
a A
' 6
q
4
?
2
0 2 3 4 s (2 marks)
b. Y _ \/; , x=0
dx
1
y= I x%dx
3
X 2
y= +c
y=0whenx=0s0c=0
3
e 2x2
3
(1 mark)
3
2x?
c. The graph of y = passes y
A
through (0,0) which was givenin ¢ / 2
part b. as well as passing through y=—
1,E and 4,E . 5
3 3
It follows the gradient field shown
in part a.. The graph is shown on 4
the slope field.
2
2 /
] 4
0 1 2 3 4 5
(1 mark)
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Question 8
a. Method 1
I i dx
3+x
. -1 du
= I (=3 I x

=I(u0 —3u! )du (1 mark)
=u—3loge|u|+c1

=3+x-3log,

3+ﬂ+q

=x—-3log,

Method 2

J'34)fxd)C

:J'x+3—3 »
3+x

:I(l_;xjdx

=x—310ge|3+x|+c

(1 mark)

dx

J‘x+2

1+ x?

:j1+xx2 dx+2j1+lx2 o

= lﬂ-Lfla’x+2J- dx
2 dx 1+ x?
=lju71du+2j’ ! 2a’x
2 1+x

=%10g|u| +2tan”' (x) + ¢

=%10ge(l +x° )+ 2tan " (x)

3+x|+c2 where ¢, =¢, +3

Letu=3+x sox=u-3
du
dx

(1 mark) — must include | | brackets

(1 mark) — must include | | brackets

Letu=1+x>
ﬂ=2x
dx

(¢ =0 for"an antiderivative")

(1 mark) first term (1 mark) second term
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Method 1

|
o)
&

—_
(@)}
|
=
[SS]

—_
(@)
|
=
S}

Ul

Il
|
(9}
lﬁ O ey B O ey
Pk
&

arsin

ﬂ (1 mark)

arsin(0))

x
4
—5(arsin(1) -

—_

arsin

3]

Ul
N
N

|
N|§‘

(1 mark)

Method 2

. 4
=5 arcos(zﬂ (1 mark)

(1 mark)
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Question 9

a.

v
xr-x=-2
1

(x— 2)(x+1)

y:

Asymptotes occur at x =2, x=—1and y=0.

When x=0, y= L S0 (0,—1J is
2 2

b.

»
Ll

the only axis intercept (since y =0 is an asymptote).

(1 mark) correct asymptotes and axis intercept
(1 mark) correct shape
and position of graph

The area required is shaded in the graph below.
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10

1

1
Area = —jz— dx (1 mark)
y X —x—=2
Note that because the region falls below the x-axis it will be negative so we multiply
by — 1.
1 1
Now =

2-x-2 (x=2)x+1)

Let 1 _ A B

G2+ (=2) (+1)
_Alx+1)+B(x-2)

- (x—2)(x+l)
Trueiff 1= A(x+1)+ B(x-2)

Putx=-1, 1=-38, Bz—%

Putx=2, 1=34, A:%
11
(x=2)fx+1) 3(x-2) 3(x+1)

1 (1 mark)
Arca=— { 3(x-2) 3(x+1)de

1
0
1
3
1
3

So

lo

log.
{loge

—log, |x+ 1|]

} (1 mark)
=
log, Gj ~log, (2)J

= % log, (2)square units.

x+1

_—1 —log,

[\

—

o
aQ
<

W= W= W~

|
\S)
—
Qo
gQ
Q
—~~
\S)
~—
—

(1 mark)

Note that log, (%} =log, (2)_1

=—log,(2)
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Question 10

a. y(t)zcos(t)£—2sin(2t)z, ’S(O):Z

r(t)=sin(t)i+ cos(2t)[‘+ c (1 mark)
Whent =0
J=0i+j+c
So ¢=0

K(t) = sin(t)£'+ 005(21)1

(1 mark)
b. From a. r(t)=sin()i+ cos(2¢) j
so, x =sin(¢)and y = cos(2r)
=1-2sin’(t)
y =1-2x7
(1 mark)
c.
Y
A
14
I\ 1 » X
2
(1 mark) — shape of graph
(1 mark) correct endpoints
-1k
x .
Note the original domain 0<¢< 7. x =sin(¢)

Since x =sin(z) for 0<¢< 7,
x can only be positive and has a maximum

value of 1 and a minimum value of 0. > !

Similarly y = cos(2¢) for 0<¢< 7 and so AJ: y=cos(2r)

y can be positive and negative. I

It has a maximum value of 1 and a minimum \

value of -1. >
(0] b1

The particle travels backwards and forwards

along the path shown above. -1k

Total 40 marks
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