MATHEMATICS METHODS, Semester Two Calculator-free

1. (8 marks)

Evaluate the following

(@ [(2x+4) dx (2)
(b) J.%(Zsin(x)—cos(x))dx (4)
/A
4 2x 2
© j[x ve +—]dx @
x
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Calculator-free

(b) () Given g(x)=,/sin(x)

cos (x)

show that g'(x)=———=.
(x) 2,/sin(x)

(i) Hence determine I—
sin(x)

3cos (x) i
X

(2)

(2)
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(c) Find 2_[04(1—f(x))dx given fomf(x)dx:—6.4 and ﬁof(x)dxzz.} (2)

(d) Given r:\/;, t=4x, x:cos(e)

find an expression for j—g as a function of 9. (3)
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6. (7 marks)

Consider the diagram below.

f

<
I
Q

x=0 xX=a

(a) Show that the area under the curve y =¢" between x=0and x=a is

A=e" -1 (3)

(b) Use a calculus method to determine the increase in area as a increases from 3
to 3.1 units. (4)
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7. (6 marks)
A particle with a velocity of v=10t—1ms™".
Determine
(a) an expression for the acceleration and the displacement given the initial
displacement is 3 m. (3)
(b) when the particle changes direction. (1)
(c) the distance travelled during the first five seconds. (2)
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8. (7 marks)

(@) () Find f7(r) given f(t)=/sin(mt). (3)

Y mcos (nt)

Y6 2Jsin(1tt)

(i) Hence find j ()

(b) Let F(x)= %L"G)cﬁ

Hence show thath(x)dx=ln(2) (2)
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Solutions

SECTION ONE

1. (8 marks)
v
2x+4) 2x+4)
(a) J(2x+4)6dx=( x+4) +c=( x+4) +c
Tx2 14
v

(b) _[1;?2sin(x)—c0s(x)dx
:[—2c0s(x)—sin(x):|§ v o v

Al e -

3V 32

=—1l+— =—1+—-

g 2

© J'x4+62x+g de=>4€ +2in(x)+c  vv _1/error
x 5 2

@ () f(x):ln[xz_3]:ln(x2—3)—ln(1+x)

1+x

(y) = 2x 1
/') (x2—3) (1+x)

v v

eszn(x)

M e()= 2

(eSi"(x) cos (x))cos(x)—(—sin (x))em(x) v
(cos (x))2 v
) (cos2 (x)+sin (x))

T /

g'(x)=

(i)  h(x)=¢" ><ln(x2 ) =2e" xIn(x)

h'(x)=2[exxln(x)+é] v

X

h'(x)=2e"(ln(x)+l)

X
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Solutions

(b) (i) Given g(x):m show that g'(x)= cos (x) '

2 sin(x)

-1

g'(x):%(sin(x))ZXcos(x) v v
cos (x)

2,/sin(x)

g'(x)=

(i) J-_BCOS( )d _ 3 2J- cos ) .

,[SZI’Z(X) Sll’l(x)

_ 6J‘ COS

2 Sln

=-6 Sln(x)+c v

©) Given jo“’ f(x)dx=—-6.4 and j;) f(x)dx=2.3.
o =] o
2K@—f@)w=2“ﬁdpjﬁtxw)
=2( jmf" dx—[" f(x chj)
(4
(

=2 (64 23))
=2(4+8.7)
=2x12.7
=254
v
dr dr dt dx
d — = x—x—= t=4x=4 0
(@ de a’txdx de g cos() Y
_ v
d—;:%tyx4><( sin(e))
ﬂ__2sin(9)
e
ﬂ__ 2sin(9)
do 4cos(9)
dr Sin(G)
it AT
do cos(e)
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Solutions

(@)

(b)

(a)

(b)

(c)

SECTION TWO

(7 marks)

— @ x — X a_ a 0__ a
A—Joedx—[e ]O—e —e =e"—1
v v v
A=¢e" -1
a“_ . o
da
8A~dA

0a da

sa~Assa v
da

At a=3, 8a=0.1 Y
04 =~ e*x0.1
04 =2.0086

(6 marks)
v=10t—1ms™".
a=10ms> Y
x=[(106-1)at
x=5~t+c Vv
At t=0,x=3
x=5-t+3 v

Changes direction when v=0i.e. att=0.1 v

At t=0, x=3

At t=0.1, x=0.05— 0.1+3= 295

At t=5, x=123

Distance travelled=123-2.954+0.05=120.1 m

v
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8. (7 marks)

@ () f(t)=ysin(m)
-1 v

f'(t)=%(Sin(m))2ncos(nt) v

B Tcos (mt)

()= 2,/sin(mt)

(ii) J/ meos () [ sin(m)}é v

Vz\/m Y%

v

b F(x)=2 (1}1; 1,

dx X

[[F(x)ar=] ;dx=[ln(x):|12 = In(2)~In(1)=1n(2)
v

9. (8 marks)

(a)  Turning points occur when f'(x)=0. v
There are no points where this occurs so there are no turning points. v/
Likewise, there are no points wheref”(x) =0, so there are no points of inflection. v

(b) =f”(x) < 0 which suggests that the concavity is concave downwards for all x v

values.

©  f(x)=mh(x), [f'(x)=
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12.

(a)

(b)

13.

(a)

(b)

(7 marks)

Area= " (In(x)-(e"~4))=1.68 units’

v
v v

()  P(0)=22/n(3)=24.169 =24
v v
(i)  100=22In(1+3)
t=91203 Y

2002 +91=2093
The population will reach 100 in 2094 or just into 2094. v

(7 marks)
A=xxy v y'=1-x

A=xJl1-x* v

2
Maximum area when d—A=O and d 124<0 v
dx dx
d_A__2x2—1 v
dx V1-x’
dA 2x 1 x* +4x1[1 X —x\/1 X v
dx® (x —1)
Ifﬁza 2x*—1=0
dx
x =05
x—L x>0
NG
Max or min?
1 1 1
4 —— No5+4| — |-—=(~05 V2-—= No5s+4| ——
4 _ (2\6] (2 2] 2( ):_( I) f <0 v
dx? 2 2
. max




