Twenty-One Today

NUMBER 4
Solutions
Answer 1
V2 +3 V2 +3 « 5-+2
5+vV2  5+vV2  5-+2
_ 5V2 -2+15-3V2
 25-5y2 +5V2 -2
13+ 2V2
B 23
Answer 2
a 2
szdx:lll—
2 3
3 Ja
[X—} = 1112
31, 3
3 3
a__z_zlllg
3 3 3
multiply through by 3
as - 2% = 335
as = 343
a=17
Answer 3

If (x — 1) is a factor theii (1) will equal zero by the factor theorem.
f(1) =5x1°+8x1°-13
=0

- (x = 1) is afactor of (X)

Answer 4
The radius of the circle is 8

218
16



Answer 5

Answer 6

(i) 5

Answer 7

Answer 8

Answer 9

4x — % = —% +5
multiply through by 4
16x — 14 = —x + 20
1x = 34
X =2

The point of intersection i62, 4.5)

(i) 21 (i)




Answer 10
To obtain the midpoint,

3+8 5+ (-H
> > ) = (55 0)
Gradient of line between the given points,
_AY
AX
_ 5-(-5H
3-8
=-2
The gradient of the perpendicular bisector will be the sign changed reciprocal,
1
™ =7
To obtain the equation of the perpendicular bisector through ( 5.5, 0 ), gradient 0.
y=nmxX+cC
1
0= > x55+cC
. c=-275

The equation of the line is thus,

1
_ = x-275
y=3

Answer 11

_fydx = f1.6x4 + 0.9x° dx

0.32x5 + O.3x3 +C

Answer 12
(1) The discriminantD, is the piece under the square root.
ie. D= b®- dac
(i) If D<0 then the graph of the quadratic does not cross or touch
thex-axis because it has no roots.



Answer 13
dy
dx

Integrate both sides wxt

= 40 x3

y = 10x* + ¢
Now to use the fact that this curve passes thrquigh13)
13=10x1*+¢c
c=3

-.y=10x4+3

Answer 14
x2+y2—10x+4y
[x* - 10¢] + [ + 4]
[ (x-5)%-25] + [ (y+2)°-4] =

| Il Il
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(x—5)2+(y+ 2)2 = 36

.. centre(5,—2), radiusé

Answer 15
¥ -3>1
¥ - 2220
(X+2)(x=-2)=>0
critical values at+ 2
and so, from a sketch graph,

X< =2 or X = 2

Answer 16

12872 = 27 x 29°
27.5



Answer 17
The crucial aspect of this question is to avoid a divisiosly because
this would be dividing by zero, which is not defined in mathematics.

Method 1
tanzx + coszx =1
2
sin© x
+ coszx =1
cos? X

multiply through bycoszx
S’ x + costx = cosx
(1- coszx) + cos*x = cos®x

cos4x - Zcoszx +1 0

( cos” x — 1)2 =0
square root both sides
co’x -1 =10
co?x = 1
square root both sides
cosx = *1
S X = 0° 180, 360°

Method 2

tanzx + coszx =1

sin? x . 2

cos? X

sin2x = sinzx coszx

2x - sinzx coszx =

sin
sinzx(l - coszx) =

2x sin2x =

sn*x =

sin

o O O O O

sinx =

~ox = 0° 180, 3608



Answer 18

(i)
f(x) = X — X
= x(xz—l)
=xXx(x+1)(x-1)
(i)
(1, O)a (Oa O)’ (_17 O)
Answer 19
Ya
-1 -
0 1 X
Answer 20
y = X — X
dy 2
— =3x" -1
dx
from which it's apparent that the gradient wher= 1 is 2
y=nmX+C
0=2x1+c
c=-2

. Tangent: y = 2x — 2



Answer 21
Integration will see any area underneathxfais as negative, so the previous
guestions have been raising awareness that this curve has this issue.

In my solution I've gone for the left hand part of the curve, which will have a
positive area of 0.25, and then used the symmetry to get the area requested by
doubling that answer.
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