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Question One: [2, 2, 2, 2 =8 marks]

(a)

(b)

()

(d)

Calculate j cos [LJ dt
3

2x+1
t .
Use your answer to part (a) to evaluate _[ oS (gj dt, in terms of x

T

2x+1
Use your answer to part (b) to evaluate %[ I oS (%) dtJ

d (e t
Hence evaluate — I cos(—} dt
dx{ < 3
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Mathematics Methods Unit 3

Question Two: [2, 2, 2 = 6 marks]

Determine each of the following:

(a) J1‘2x3 dx

0 0
J’exdx—jexdx
-1 1
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Question Three: [2, 3, 2 = 7 marks] CF

Consider the function f(x) drawn below over the domain 0<x <1

f(x)
2

L

1.5

1

| |
1 i a 1 i 1
T v v T " 1

0.2 0.4 0.6 0.8

Draw rectangles on your graph that can be used to underestimate the area
under f(x) over the domain 0<x <1, where §x=0.2.

Show that Y _f (x;)5% :g units’

1
Use the graph of f(x) above to calculate _[ f(x) dx
0
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Mathematics Methods Unit 3

Question Four: [4, 5 = 9 marks]
Consider the function f(x)=x*+2x*-x-2

(a)  Determine the roots of the function.

(b)  Hence determine the area bounded by the curve and the x — axis.
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Question Five: [1, 2, 4 =7 marks] CF

The functions f(x)=x*+2 and h(x) =-2x+10 are drawn below.

Solve h(x) =0

Solve f(x) = h(x)

Hence find the area shaded on the graph above.
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Question Six: [3, 5 = 8 marks] CF

The curve y=(x+1)* and the tangent line at x =2 are graphed below.

y
T\

1,\_/

(a)  Determine the equation of the tangent to y = (x+1)* drawn above.

(b)  Hence find the area shaded on the graph above.
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Question One: [2, 2, 2, 2 =8 marks]

t
Calculat — |dt
(a) alculate jcos[sj

v

:35in%+c v
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2x+1

t .
Use your answer to part (a) to evaluate _[ oS (5) dt, in terms of x

t 2x+1
= [3sin —+c}
3 T
= (SSin 2X+l+ c)—(Ssin%+cj

_gsin 24133

‘/3 2‘/

2x+1
Use your answer to part (b) to evaluate %[ j Ccos (%) dtJ

d(39n2x+1_§i§J

dx 3 2

_3c0s X0 v

3
2X+1

=6C0S
s v

d (' t
Hence evaluate d—( I cos(—jdt}

X 3

v
- cos( f;x))x f'(x)
v
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Question Two: [2, 2, 2 = 6 marks]

Determine each of the following:

(a) J1‘2x3 dx

v

&l
4 -1
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Question Three: [2, 3, 2 = 7 marks] CF

Consider the function f(x) drawn below over the domain 0<x <1

=
SN—

N
N
LI B B B B

—_—
(&)
[

0.2 0.4 0.6 0.8

Draw rectangles on your graph that can be used to underestimate the area
under f(x) over the domain 0<x <1, where §x=0.2.

Show that Y _f (x;)5% :g units’

>, F(x,)0% =0.2x1+0.2x1.2+0.2x1.4+0.2x1.6+02x1.6 v
=0.2(1+1.2+1.4+1.6+1.8) v

=£><7 \/
5

= Zunits2
5

1
Use the graph of f(x) above to calculate _[ f(x) dx
0

=1(1+2)=§‘/
2 2

v
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Question Four: [4, 5 = 9 marks]

Consider the function f(x)=x*+2x*-x-2

(a)  Determine the roots of the function.

x =1lisa factor

X2 +3x+2
x—1>x3+2x2 —x-2

_X2

3x* —x
3x% —3x
2X—2
2X—2
0
f(X)=(x=D(x*+3x+2)
f(X)=(x=-D(x+2)(x+1)
roots =(1,0) (-2,0) (-1,0)

(b)  Hence determine the area bounded by the curve and the x — axis.
1

:ff(x) dx+| [ () dx v

-1

{x“ 25 x? T
= —+———-2X| +
3 2 T,
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Question Five: [1, 2, 4 = 7 marks] CF

The functions f(x)=x*+2 and h(x) =-2x+10 are drawn below.

Solve h(x) =0

-2x+10=0
—2x=-10

x=5
Solve f(x)=h(x)
X*+2=-2x+10
X2 +2x-8=0 v
(x+4)(x-2)=0

X=—4, Xx=2 ‘/

Hence find the area shaded on the graph above.

2 5
Area=_[x2+2 dx+j—2x+10 ax v~
0 2

2
_ {X—S +‘§x} + [—xz +1Ox}5
3 2

0

:(%+4j—(0+0)+(—25+5o)—(—4+ 20) v

:152 units® 4
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Question Six: [3, 5 = 8 marks] CF

The curve y=(x+1)* and the tangent line at x =2 are graphed below.

y
T\

1,\_/

Determine the equation of the tangent to y = (x+1)> drawn above.

%: 2(x+1)

X=2 ﬂ:2(2+1)=6 v
dx

x=2 y=(2+1)°=9
y=6x+C
9=6x2+cC

c=-3

S y=6x-3 v

Hence find the area shaded on the graph above.

v A

2
Area = J'(x+l)2 dx — j 6x—3 dx
-1 0.5

e faeea, v
=(9+0)—(6+%j v

1 .
= 2= units?
4 v
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