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Question 1
a i f(x)=1n(x2+2x) ii f(x)=ex2.cos(x2)
f,(x)=2(2x_+1) f’(x)=2xe"2cos(x2)—2xex2 sin(xz)
X +42x
b yA

Interior, but not the boundary of
triangle joining A(0,1), B(1,0), C(2,1)

"

=26-7991 =14+x

Use u=1-x Standard Integral
d i Pr(2H’s given 1 is H) =% ii Pr(2H's givenH(, ) =%
Question 2
a Area of Rectangle as 2 xy where y = > s A(x)= 223x
x“+4 x“+4

AreaisaMAX when A'(x)=0 and A"(x)<0
8(x?+4)-16x>
A(x)= - oo A'(x)=0 when 32-8x2 =0
(x2+4) x==%2




Master CoaChlng Year 12 2 Unit Extension 1
Ph:1800 TUITION
www.mastercoaching.com  Test #9 Answers

Tt
A'(2*)<0 and A'(27)<0 /f\

= A(2) isaMAX value

MAX Area = 18_6 = 2 units squared

b A= 2 .dx

0x2+4

By Simpson’s Rule A .« z2x%|:1+4 x%+2x%+4 x&+ l]

25 2
1 361]
- 3[9850
~3-141568 or 3-1416 (4 dp)

4
x2+4

2
dx =4tan™! ( i)
2 /1o

—7.~3-1416(4dp)

2
¢ Exact value =2 f
0

S.R. gives the exact answer of 7z to 4dp

Question 3
a P(1), n=1, LHS=5 RHS =5+f—6"25 - P(1) is true
=5

5+(4k-1)x5%1
16

P(k) Assume true for n=k ie Assume 1x5+2x52 +..+kx5% =

P(k+1) Prove, using P(k) that formula is true for n=k+1
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5+ (4k + 3)x 55+2

ie Prove 1x5+2x5%+...+ kx5 +(k+1)5%! = T
LHS =1x5+2x5% +...+kx 5% + (k +1)5%+!
5+ (4k—1)x 551
B 16
5+ (k=151 + (16k +16)5*!
B 16
5+ (20k +15) x 55!
B 16
5+ (4k +3)x 5x 55!
B 16

5+ (4k +3)x 552
- 16

+ (k+1)5k+!

QED

b f(x)=x-In(x+1) 0<x<l
1 X

Filx)=te A X

x+1 x+1

1

(x+1)
.. f'(x) has no turning points and its MAX and MIN values are at the extremities

~ min f'(x)=f'(0)=0

Now f"(x)= =0 for any x

max f'(x)=f'(1)=7

for x € (0,1), 2 < —— because x+1<2
2 x+1

and
Y o2 because x+1>1
x+1 1

" %< fx)<x
X X X

" !%dx<[f’(x)dx<[xdx
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ie T<x—ln(x+1)<T x 12 and integrate

1 1 1
f3x2dx <f(12x—121n(x+1))dx <f6x2dx
0 0 0
1
1<6- f In(x +1)'"?dx<2 multiply by —1 and change
0
1
. —2<fln(x+1)12dx—6<—l add 6
0
1

4<fln(x+1)12dx<5
0

Question 4

a "The angle between a tangent to a circle and a chord drawn to the point of contact......

- 1s equal to any angle in the alternate segment
b i Join AD, DB & DC

Let ZTBA= and 4TAB=a as shown

s LATB=180°-(a+p)
(sum of angles of ATAB)

Proof ZADC=/TAB=a (By Theorem part 1a)
£BDC=/TBA=f (By Theorem part 1a)
LADB=a+f
£ADB and £ZATB are supplementary angles

(Shown ZADB=a+f, LATB=180°-(a+f))

. TADB is a cyclic quadrilateral Q.E.D.

ii x=65° (opp £’s of cyclic quad)
y=103° (ext £ of cyclic quad)

¢ i By Division Transformation
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x 104752 —3x+55(x2 —1)Q(x)+ax+b

where ax+b is the remainder on division by (x 2 —1)

x=1=10=a+b Sooa=-3

x=—-1= 16=-a+b b=13

. Remainderis -3x +13

¢ ii Let the roots of equation 4x3 -8x% +6x-7=0 bex.

) ) 1 .
We want the equation with roots y = ;; ie x= y_

". Required equation is i3 —%+g -7=0 or
y y Y
1 1 1 6
Ey=g+ﬁ+ 7=7
Alternate Method :
4x3 -8x%2+6x-7=0 has roots a, b, ¢
a+p+y=2 aﬁ+ay+ﬁy=%
7
apy =1
1,1 1 _af+ay+pr
a B A ofy
_6.7
474
_8
7
Question S
15 k
a (u-%) Tk+1=15ck(3x)1”‘(-iz)
X X
Indep of x =15-3k =0 s Te="C5310%x(=2)°
k=5 =-5674372704
b Soln x =2cosnt n2=%, n=%
X =-2nsinnt 3
X:-ancosn[ X=ZCOSEI

=—nZx
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7y3 —6y? +8y-4=0
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i Z—);=i3 1_00282 nt ii ili—);=—2x%sjn%t n=%
—a3. 1= =-3sinnt
4
=ié 4-x?
2

Line y =mx+c is a tangent to x2 =4ay
< x2 =4a(mx+x) has a double root
ie x2 —4amx—-4ac =0 has a double root
ie A=16a’m? +16 ac=0

2

CcC=—am

M(}26m . ~\a+2b)m?)

x> +4by=0

Now

y=mx+c cuts x? +4by=0 at A,B asshown

when
x2 +4b(mx+c)=0 c=—am?

x2 +4bmx+4bc =0

_—4bmi,\/—

* 2
. . . . 4bm
Mid -point of interval AB is x = 5
x==-2bm
y=m(—2bm)—am2 m=_be

=—(a+2b)m?
subst for x to obtain locus of mid-pt

52
y=—(a+2b).
4b*




Master CoaChlng Year 12 2 Unit Extension 1
Ph:1800 TUITION
www.mastercoaching.com  Test #9 Answers

2 2
, 2 [ b o . _ b
e x°= 4( — 7 )y which is a parabola with focal length = —7h

Question 7
a By Newton’s Law of Cooling
dT
L k(T=20)+5
T ( )+
= r-(20+3]) 5
o k 0+ . et 20+ 7
dT
L k(T-A
- ( )
=
L= | —kdr
T-A
In(T-A)=-kt+C
T-A=Tye ¥ (Ty =€)
T=A+Tye X
Now lim T=A=120=20+%
[—
- 22100, k=0-05
k
T=120+Tye %"
=0, T=20 = 20=120+T,
.. Ty =-100

. T=120-100¢ 0031
T=100 when
100 =120-100¢ 0031
ie 107097 =2

e 0-05¢ =5

_ In5
0-05

~32-2min

t
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y
A . d—x=5m/sec
S = x 2 +3600 dt
60m
>
X X
Length of String  S=4/x 2 +3600
as__ x
dx  a[x2 +3600
dS dS dx
d—t=d—x><% whenS=100
- 5 Note: when
Alx? +3600 S=100, x =80
80
—WXSI’II/S
=4m/s
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Boy must pay out string at 4m/s when kite 100m away from him.
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