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PART 1 Differentiation

(a) Differentiate & (X +) ) with respect to x.

L
Could use = 2
product Rule y (X) (X +2)
But easier to 5
i Y,
multiply out _ X y + 2)( 2

>

I
i
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(6) frasmettic equation of ¢ Cupe ae: X= 22 y= Lo €eRif2

T2 t+1
© Find ;‘i) . (V) Dhat does Hhe zusiet in pret iy il
about the S‘\ope oF e ﬁ”ﬂ”z
Parametric Differentiation 0
0(7 m :jz = 1 wu=k NENTY)
2o Ay R BT
dx At dx olx at
Quotient Rule 33 (ELJ—)-Q)—:—’_@’-ZQ—) = E€t2-¢€ bl 2 a
ab; Vah w (e+2) tt2) (€+2)
dm
Vt 4_(9: - 2 w= 2e-| v=£E+2
R e A N . |
at at
dx - (E+2)(2) - (26-1)()
it (e+2y
_2E+Y —2e+1 5
(e +2)* (L+2)*
> de o (L2
ob¥ 5

d - (7.
o g e

(\'\) Constant slope means that it is a straight line graph.

“iN
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(c) -r(X)" Lo;egx -3 , where X >0 &9( = In
¢y Show that (L1-1) is @ lcal moximum point of {ox).

) £

— 0
b x %

at maximum

f0 =0
ad ') 2o

gk £ ()

f(x) = Ly 3x-3x

’ = ..3 = A
froo= (Kf7 73 - s

frey=L -3 =0
X
= 3_ § X=
|

w\—

L

K
Sub into functon €o find 4 value
F(4) = Rn(50) -3C4) = Lyt -1 = -1

=4 point 1?;.“) IS & maX. 6R miu.

fo) = x" o2
Fre) = -x*
Freny < (89" =-1 20 9 maxivum.
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(ii) Differentiate —IX— with respect to x from first principles

fog= i fOxal) - £6) |f () %
- L
£ (xet) (x+h)

Xx+h) = f(x) = L - L = Xx=(ih - -h
fOxc4m) =f(x) Lo L Kook k|
LOerl)- o) - _=¥1 -1

h (x> +hx) K X=+hy
£00) = Lim FOon)-f0) = -1 o -
ko h X* 4 (X X
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(®  The equation X3+ xt-4=0 has only one Real Root

Taking X, = % as the first approximation to the Root

use the Newton-Raphson method to find X, the second approximation.

Newton-Raphson

X, = X, - £0)
)

Flx) = X +x*-u
£r(x) = 3¢ +ax
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(b) The equation of the curve is  y +3x% - 2x* - Gx* + &
(iy show the curve has a local maximum at the point (0,3)
(ii) find the coordinates of the two local minimum points or the curve.

(iii) Draw a Sketch of the curve.

(") at maximum %z = ’27(3 = sz £ l?x
4’;, avu( di’ - at ’u&x/}"l'u _? IZXJ'GX‘- I?x =0
dx ax* 6K (2x*-X-3) =0
bx (2x -3 )(x +1) =0
? bx =0 Ix-%=0 = ~|
X=0 xX=3/2

Xeo el | Y 3()V-20) -A() 4% <2 pt (o8)

.

4%y = 36x* -12x -18 = -I1% <o

Shes [’(0'8) °° AX* (o)

= (o 93 S 3 maXinaim
(i) '
other turning pts. Y=3%% , } <7 la,- 3 (3;)‘ - 2(% )’ - ﬂ(s,‘)t‘\.? = - %L pk, ('5/’_ ‘-‘%

Xz-1,94:7 la_f.s(-\)“ - 1(-\)”-‘1(—\\"4& = b Pe.(—n,*f)

. 6:)
(1) sketch
Positive Polynomial with 3 turning pts. Y=3%" -2 -l 48
(G
shape / %

A
TR Yy 2
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@) Acurve is defined by the equation ~ x*y*> + Ux 42y =
[

Product

(i) Find % in terms of x and .

(i) Show that the tangent to the curve at the point (0, 6) is also the tangent to it at the point (3, 0)

0 o - u=x* V=gl
Implicit Differentiation Ao = Dx dv = By?dy
need to differentiate ;‘—'X ;X 7 alx

each part with respect to x

q -
Product Rule EQUf‘ﬂON )‘(;V + Qx< 2y = ll\
d ud‘l -|'\)é:4 'XTSt + 31‘ -l-‘t-l'l -
d?t ix aLx DERIVATIVE ( p :il:) (2x) g
Igebra to isolat é, =) dy [ 3x%u* +2] = =2yv® -4
use algebra to isolate - ;z [ y. J )(v
e
an o i
Slope at (0, 6) “2(e)eV -4 . -4 - -2

ke
)

(o) (N () r2 2
Tangent equation: 7-’.‘3-4()(-)() y,— 6= -2()(-;,) D 2x 4.3 ~¢ =0

. D200 -4 - -2
(3) S0)'(°)" *2

Slope at (3, 0)

v OFE e

Tangent equation: 7-;.‘0‘.()(-)() y-0 s -2(x-3) =2 ).XJ-'}—G =0
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Part 2: Trigonometry
The diagram below shows the graph of the function f : x> sin2x.

(@) On the same diagram above, sketch the graphs of g:x+>sinx and 4:x+> 3sin2x.
Indicate clearly which is g and which is 4.

The line 2y =1 is also shown.

(b) Find the co-ordinates of the point P in the diagram.

h{x) =352

1 —y=f()
--------------------------------- 2y=1
G(X)>SinX
Cia
-'2‘;: T
Table
«f 0,20
X 0 MYy T/ 34 o SN M I 2w
SinX 6 - I - ° = =1 - ©®
248 V) "‘% 3sin2x | o0 3 o -3 0 3 © -3 o
v
(L) osserve gt P it S the Yt time 90¢) = %
46) = Sindx = &
= - = ’n = “‘ ]

G 6 it 2x= S (B) = ML 9 xs T
Sv A 2nd 4ine ?(x)=17; 2 2y = Sn /e ? x=5n/2
5 mie
T . L

OBSERVE Uy, tme 2() =5 ? x=Sp 4 W = 1iw
12 2
1T 4 Check Si"\[ 2(\1‘1_:\; )J 2 ';' v

> f’=(l‘+n ,L)
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(ii) Find the length of the strap [DE] such that the angle & between the panel and the ground is 60"

note [DE] is not parallel to [AF] | ™ gmm =™
|4D|=|cB=5cm
|cF|=22em
|EF|=d4em.

9 is common to 2 triangles

If | cowld ook owk
m?& D we could Selve

for X
Use Sine Rule )] SM e Sin6d
¥ 22 26 21
‘WA w B R WO
S& = S\% A Lk F P" Qi [ 25 Sinb0 ) = 19-3°
a 2
= 1¥>-6°-F18 = yo-2°
Use Cosine Rule &
&
Wbt lheesh | N XT= @) (907 2()08) cosho2)
e X* = 1F4.\
y X .
Y= 132 tm

10
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(i) Find the maximum value of ¢

oA is maximum when panel is most upright

<
Sin X = 2*'2‘
9° 1 25
A/ J oK = Sin™' .2._9-)
F 28
o = 6,.6"

11
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(b) A regular tetrahedron has four faces, each of
which is an equilateral triangle.

A wooden puzzle consists of several pieces IA
that can be assembled to make a regular

tetrahedron. The manufacturer wants to
package the assembled tetrahedron in a clear

cylindrical container, with one face flat against
the bottom.

_ — |
If the length of one edge of the tetrahedron is

2a, show that the volume of the smallest

possible cylindrical container is (¥ Jﬂ'cf .

R = Radius of cylinder

R__ = 2o
Qv 30°  Sin120°

Consider base triangle

Sine Rule
R= JaSwic . .'_2__2«
Sin 12D 3
Pythagoras h* = 4a* - 4a'/3 = 3a*/s

h= alg/ = a 2f/>

Volume of a cylinder

V= eth V= m(2a/6) (kA = [?% T’

12
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Part 3: Algebra A Cubic function f is defined for X € N as
'F:X"é X:) FO-K")x + k , wherekis a constant

(a) show that -k is a root of f.

I -k is & foot f(-x) - Ce¥a (- k2)(-K) K

then (k) =0 < -k} ok + K ok
= 0
(b) ' find in terms of k the other two roots
Diwde by X* - kX &
related  factor XH()EZ+ OX* +(1-k*)X 4K
( x + k) #03 Tkx?

- + (1= K2
Tex* £ k*x

Factorise X*-kx +1 =0
K= -bi{pr tac X= KEJKE-u
2o 2

13
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fix= X +O-kY)x+k

(c) Find the Set of values of k for which f has exactly one real Root.

A Z£0 Feon Pert b) /A
X> KEJK-W

= one real root —_—

14
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(a) Celve +he  Simatenreus ¢7quou\9

Ix+8y-3z=-1 O

2x -3y+22= 2 O
Ix t+y + 2

=g @
- X +% -3z =~
R EL AT
?-y 4z =6 ®@
®-@ 2 ty+2= S

X ~l-%~, -22=-2

97—2"3 ®

®-4O© ty-4£ = -G
—lby 4z = 12
-9 = -lg
o2
Sub ’mh@ 4)‘(2) -2 =3
3 -2 =3
E =5
sub ivto (3 Ix + 2 +6 =5
2x =-2
X = -\
ClLeele: @

20D +3(2) -3Cs)
® 2C-1) =3 (2) +2(5)
® L0-) +2 «5%

won

| “
9_ v
s v

15
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(b) Find the set of all real values of x for which 2% - 5 <
X-3

=\

IX-§ _§ < o

——— o—

K- Z

2(2x-5)-5(x-3) - 4x-10-$x+IS
A(%-3) A(X=73)

= —X+tS _o»o
2K-6. T

Consider -X4+S _o $ -X4+G<o0 9 X=z¢
Q-6

Consider -X + S P For this to be true, denominator and
2X-6

numerator must have different signs.

Case 1: positive numerator X +S 20 » -x >-F > x<¢¢ 2 X¢3
negative denominator IX-b<2o > X < > <z

Case 2: negative numerator ~ - X 4§ 20 = .x - & x2S 9 x>5
and positive denominator 2% -6 >p S Ix 2L SRRV X3

check: X>¢% €. Y=b 2 -El*s = -1

2(6)-6 ¢
Xe3 ey X6 P @IS =_F Lo ,TRwe/
3

2(c) -6
Solution: 3>X 6§ , XER

o TRwe

16



