Core 3 June 2008 Answers A

1) AtA AtB
—4X+5=-3x+5 4x—-5=-3x+5
x=0 7x =10 Y=—4X
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2) i) i)

s 3
/ 4

3)m= d—y=2xlnx+x2x1=2xlnx+x
dx X

x=e y=¢’ m = 2elne +e = 3e
y—e’=3e(x-e)

y =3ex —2e’
gy _s
dx 2
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4 i) (2X2 +9)2 x 4x = 10X(2X2 +9)?
3
100 = 10X(2x? + 9)?
3

10 = x(2x? +9)?

3
s X =10(2x* +9) 2
3

i) 0=10(2x% +9) 2 —x

3
x=0.3 10(2x0.3°+9) 2-0.3=0.0595 Sign change and continuous function
3

x=0.4 10(2x0.42+9) 2 —0.4=-0.365 therefore root between 0.3 and 0.4

3
i) X, =03 x,,, =10(2x* +9) 2
X, = 0.359530698 X, =0.35496646  x, = 0.35534188 X, = 0.355311157
X, = 0.355313672  Therefore X =0.3553 to 4dp
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) 7
=== b) i) cosecP = —
1-tan®a D B 6

5) a) tan2a =

2
tan2otano =38 i) COt2B=COSGCZB—1=(Zj -1

2tana °
1-tan’ o
2tan’ o = 8(1 - tan® a)
2tan’a =8 —8tan’ a
10tan’ o, =8
tan’a = 0.8
tana = im
o=41.8 138
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6) Volume = ni (€)= ((2x-1*)?*dx = ni e® —(2x —1)°dx
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7) N=42 when t=0 and N=84 when t=9
i) Subst t=0 N=42 into N=Ax2" 42 = Ax2°
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tana =8

Substt=9 N=84 into N=42x2" 84=42x2% 2%=2 k=

O |

Subst t=9 N=84 into N=42xe™ 84=42xe™ 2=¢" m = %In 2

. _ 9In(100 + 42)

=11.3years
In2 y

Lin2 Lin
ii) N=100 use N =42 x €° 100=42xe° "

1
iy IN _ 42 Linaxes™
dt 9

1
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8)i) T(8)=3cos(—60)+2cos(0+60) Usecos(A=B)
T(0) = 3(cos0cos 60+ sinBsin60)+ 2(cosOcos 60 —sinBsin60)

T(0) = 3(%0036 + %sin 9} + 2[%0059 —%sin ej

V3

T(0) = Ecose+—sin9
2 2
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i) T(0)=—-cosO+—sin0O

) T(6) > >
=Rsin(6—a)=Rcosasind+ RsinacosO

Matching up Rcosa = g Rsina = g

R= \/G)Z + [g}z =7 o =tan™ \;LZ =70.9°

So T(0) = /7sin(0 + 70.9)

i) /7sin@+70.9)+1=0
. 1
sin(0+70.9)=-—
( ) N
0+70.9 = (=22.2), 202
0=131

(x* +5)x15-15xx 2x _ 75—15x*

9) i) f'(x) =

(x? +5)? (X2 +5)?
f'(x)=0 . 75-15x2 =0 X’ =5 S X=145
. 155 35 35
Substtofindy. y= = So Range 0<f(x)s—
y. y By e5 2 g (x) 5
i) k=45
i)
. _ 75-15%
(X2 +5)?

—(X* 4+5)* =75-15x°
x* +10x% +25=15x>-75
x*=5x?+100=0

b? —4ac = (-5)* —4x1x100=-375<0
therefore no solutions for X which implies the gradient = —1



