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Question 1
. t
a. V= s1n(3t) ~3

a=3 cos(3t)— %
(1 mark)

b. R =ma where R is the magnitude of the resultant force.

R= 2(3 cos(3¢) - %j

=6 cos(3t) -1
R is a maximum when cos(3¢)=1; that is, when cos(3¢) equals its maximum value.

So, the maximum value of R is given by
R=6x1-1
=5 Newtons

(1 mark)

(1 mark)
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Question 2
a. v
A
3 L
_1 2 2
(=D »
9
: > x
-1 1 3
3t
(1 mark) correct shape with
points (~1,0)3,0),(1,-3)1,3) shown
(1 mark) correct centre
2 2
b () S
4 9

18(x— 1)+ 8y = =0 (implicit
differentiation)
8y = _18(x - 1)
dy _—18(x-1)
dx 8y
_—9x-1) (1 mark)
4y
c. If y>0then 4y>0 (A
For xe(-1,1), x-1<0
S0 -9x-H)>0 (B
Using (4) and (B), we have
—ox=D
4y
Therefore L4 >0 since dy _-9x-1
dx dx 4y

So fory>0,%>0forxe(—1,1).
x

(1 mark) for differentiating x term
and constant term
(1 mark) for differentiating y term

(1 mark)

(1 mark)
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Question 3
a. Let y= arctan(ez")
= arctan(u) where u =e**
ﬂ = ! ﬂ =22
du 1+u’ dx
1
1+e*
L = b du (chain rule)
dx du dx
= ! x 2e>*
1+e*
~ 262)6
1+e*
as required. (1 mark)
d 2 262x
b. From a. — \arctanle™ |)=
dx ( ( )) 1+e*
d 2 2@2x
so, | — larctanle™ ))dx = dx
j dx( ( )) J. 1+e*
e2x
arctan(ezx )+ c=2 _[ 2 dx ¢ 1sa constant
1+e™
log,(5) o log, 5
Now j Z dx = l [arctan(ez" )] (1 mark)
I+e™ 0

0

= % {arctan(e2 log. (5) ) - arctan(e ’ )}
% {arctan(eloge(sz))— arctan(l)}
= %[arctan(ZS) - %)

(1 mark)

(1 mark)
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Question 4

a. If z=+/3i is a solution to the equation z* —2z° +5z% —6z+a=0 then

(V3i) = 2(3) +5(3if - 6lv3i)+a=0

94+ 643i—15-63/3i +a=0

-6+a=0
a=6
(1 mark)
b. Since all the coefficients of the equation are real, one other solution is z = —3i since
the solutions occur in conjugate pairs (conjugate root theorem).
Now (z - \/gin ++/3i ): z? +3 isa quadratic factor.
(1 mark)
Method 1
Let p(z)=z*-22° +52z —62+6
= (z2 - 3)z2 - (zz + 3X— 2z)+ (zz + 3X2)
=(22 +3)z? —22+2)
(1 mark)
Method 2
22 —2z+2
z? +3>z4 —22° +527 —6z+6
z* +3z2
—22° +2z% -6z
-2z° -6z
2z 46
2z +6
2zt =228 +522 —62+6
=(22 +3)z? —2Z+2)
(1 mark)
Now z°—2z+2
(22 -2z +1)-1+2)
=(z-1) +1
(1) -2
=(Z—l—i)(z—l+i)
All the solutions to p(z) =0 are therefore z = +4/3i and z=1+1i.
(1 mark)
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Question 5

a. I(Mszx:jde

tan(2x) tan? (2x)

_Lpdu o

= u “dx

29 dx
1,
_EIM du

|
=——u  +c
2

2 tan(2x) e

:ﬁ(4_ij_ﬂ
3) 3
82 10
33
20442 -5

u= tan(2x)
du

== =2sec? (2x)
x

(1 mark)
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Question 6

%YZMW*m{gj (1 mark)
1+v§d-1=¢1+2+hM+a2+1x%
\/Ea: /—2+a2 e (1 mark)

2a* =a’ +2 (Square both sides)
a*=2
a:i\/z
Check a=+/2in -(*
LSZ\/EX\/E
=2
RS=v2+2
=2
Check a=—/2in —(*)
LS=v2x—2
=-2
RS=v2+2
=2
LS # RS so rejecta:—ﬁ

So a:ﬁ

(1 mark)
(1 mark) for rejecting a = 2.

(Note — when you square both sides of an equation it is important that you verify any resulting
solutions.)
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Question 7

Q_x2+7
dx x> +4

:J-x2+7

dx

x> +4

x> +4 3
:J. > +— dx
x"+4 x"+4

y=x+ %arctan(gj +c (1 mark)

Now »(0)=0

SO c=0

=X+ iarctan L
Y 2 2

(1 mark)
Question 8
b
volume = ﬁjyz dx

0

3
= ﬂ'j (2-2 sin(x))2 dx (1 mark)

0

b
= 72"[ (4 — 8sin(x)+ 4sin’ (x))dx

0

% 1 mark
= 47zj (1 —2sin(x)+ % (1-cos 2x)j dx ( )
0
= 47{3— +2cos(x) -~ sin(2x)]2r
2 0 (1 mark)
:472{377[+0—0j—(0+2—0)}
= 477(3—” - ZJ
4
= (37 — 8)cubic units
(1 mark)
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Question 9

_2(-x)
(x2 —-2x - 3)2
(1 mark)

. . d
For a stationary point D _o
dx

2(1-x)=0

x=1
When x =1,
~ 1
T -2(1)-3
1
4

¥

1) . . .
(1,— Zj is the stationary point.
(1 mark)

ii. For x=0, sz
dc 9
>0
dy -2

For xzz,gz?
/[ N\

<0
1 0 1 2
There is a maximum turning point at (1,— Zj .
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b 1 _ 1
' x? —2x-3 (x—3)(x+1)
Let ! - A + B
(x—3)(x+1)_(x—3) (x+1)
=A(x+1)+B(x—3)
- (x—3)(x+1)
Trueiff 1= A(x+1)+ B(x-3) (1 mark)
Putx=—I, 1=—4B, B=——
4
Putx=3, 1=4A4, A=l
4
1 1 1
S = - (1 mark)
” x?—2x-3 4(x—3) 4(x+1)
1 x+1-(x-3)
Check - =
N N R ) Ty Y
NS S
_(x—3)(x+1)
c. Do a fast sketch. Y

From a. we know that

. 1
there is a max. tp. at (1,— Zj

I

I

I

and no other stationary points. |
There are asymptotes at x =3and x =—-1. ] 13 > X

I

I

I

I

The area required is shaded in the diagram.

arca = dx

'-—;I\)

0 x 3)(x+1

:__J‘( _ jdx from part b.

40 x-3 x+1 (1 mark)
1 2

= 2 [loge|x - 3| - loge|x + 1|]0
1

— log, (1)-1og, (3)) - (log, (3) - log. (1))

~4 (- 2102, (3)

= % log, (3)square units

(1 mark)
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