QUESTION 1 (15 Marks) Marks

(@  Caculate the exact value of cos(i—gj . 3
(b) Evaluate the expression X2 + S when x = 1+2y3 . 3
%2 1-243
o o _d’y 1 2
(© The second derivative of the function y = f(x) is — 3" 2
dx©  x° X
Show that the graph of y = f (x) hasapoint of inflexion.
(d  Thepoint P(x, y) moves so that its distance PA from the point A(L, 5) isaways
twiceits distance PB from the point B(4, -1) .
()  Show that the equation of thelocus of P is X + y2 —10x + 6y +14 =0. 2
(i) Describe the locus. 2
(e Sketch on anumber plane the solution set for: 3
{xny>4n{ey:x-y=0}.
QUESTION 2 (15 Marks) START A NEW PAGE
@ Differentiate with respect to x:
(i) y = xe* 1
(i) y =logy 2 2
(b) Solve the equation for x and verify the solution(s). 2
x=31_
3-x
(© A pond is designed in the shape of a sector of acircle, so that the
perimeter of the pond is 200 m and the areais 1600 m?.
A B
;', “‘. NOT TO SCALE
| O !
Calculate the value of the angle, @ radians, subtended at the centre of the circle. 4

Question 2 continued over page
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Question 2 continued

(d) The point P(=7, y) dividestheinterval AB intheratio a:b,
whereAis (-3,1) and Bis (2,-9). Both aand b areintegers.

() Find theratio a:b expressed in simplest terms.

(i)  Calculatethevaueofy.

(e The line mis the tangent to the curve y = x* - 2x3 -5x at the point P(2, —10).
Find the angle that m makes with the positive direction of the x-axis.

Give your answer to the nearest degree.
QUESTION 3 (15Marks) START A NEW PAGE
(@ State whether the function

2X -1

f(x)=
(X) X1

isodd, even or neither odd nor even, giving reasons.

(b) In the diagram below AABC isright-angled at C, with [0 BAC = a °. ED isdrawn
perpendicular to AB meeting BC at F such that [0 EFC isalso equal to a °.

0 FAC = B°and AC =1 unit.

B
NOT TO SCALE
D
F
a
-
A< C E

1 unit

0 Copy the diagram and show that BF = tana —tan 8

(i) Expressthe length AE in terms of tana andtan 5.

(iii)  Provethat ABDF issimilar to AADE.

(iv) Hence prove the formula:

tan(a - B) =

JRAHS Year 11Extension 1 Mathematics Half Yearly 2010 2

tana —tan 5
l+tanatan B’

Marks

=N

Question 3 continued over page



Question 3 continued

(©

(d)

Solve the equation for x:
f(x) = f[f(X)] where f(x)=x%-2x.

If mand n are the roots of the equation X% -x+3=0,
Find:
0] thevauesof m+n, mnand m?+n?.

(i) the quadratic equation which has roots

a=m?-mn and ,B:nz—mn.

QUESTION 4 (15 Marks) START A NEW PAGE

@

(b)

(©

Solve the equation for x:

9¥-3**2 =10,
Give your answer to 2 decimal places.

Usefirst principles to find the derivative of y =8*.
Y ou may assume that:

u _
|im0{2 1]:In2.
u— u

12x2
x3+4

Consider the function y =

() Find % in simplest terms.
X

(i) Find the coordinates of all the stationary points for the function.

(iii)  Determine the nature of the stationary points using the second derivative.

d?y _ 24(x° - 28x° +16)

Y ou may assume that . (Do not show this)
dx? (x3 + 4)3
. _12¢2 . o
(iv) Sketch the graph of y = — showing al turning points and asymptotes.
X7 +4

END OF EXAMINATION
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Year 11 Half Yearly 2010 Question 3

Solution

Marks

Comments

(@) 71

27 +1

27% -1

27 +1

=] F

. X
2% 4] 2*

_1-27

1aP

~ (2-“-1)

Y

=—/(x)

2E_1 2%
f(_x)= 2‘“’+1X?
197

f(_x):1+2"

2% _1
fex)= _(2*' +1J
fl=x)=-1)

o f(x) is odd

fx)=

fx)=

flx)=-f(x)

o f(x) is odd

v Y2 mark

......% mark

e Y mark

......% mark

(b)) | BEF = BC - FC

BC =ACtana

=tano

FC

E— tan,B

FC=ACtan 8
=tan S

BF =tana —tan

BC =tano

FC=tan f

... ¥ mark

.....% mark




(b)(ii) | AE=AC+CE
CE CE =tanatan 8 oe....2 mark
— =tana
CF
CE =CF tano AE =1+tanatan 8 ceeere... /2 mark
=tang tan 3
AE =1+tanotan S
(b)(iil) | £BFD = « (vertically opposite angles are
equal) ZBFD=o ............%>» mark
In ABFD and AADE 2 equal angies ..... %> mark each
ZBDE = ZADE (both 90°) angle
£LBFD = ZDAE (both= « )
ABFD ||| AADE (equiangular) Test (equiangular)............%2 mark
Could also have
£BDF = ZAED (=90°-¢«) (angle sum
of triangles = 180°)
Y :
(b)(iv) % - tan(x — j) -
— =tanle — ceeeee I mark
o, = tan(a =) _
BF DF . .
— = — (ratios of corresponding sides in BF DF
AE DA —— =—— (ratios of corresponding sides
similar triangles are equal) AE
in similar triangles are equal) .......1 mark

tanoa —tan
1+tanatan 8

tan(er — ) =




(©) x*—2x= (x2 —2xY —2(x2 -==2x) i
let u=x>-2x 7 xz“zx:(XZ”zx)z_z(xz_zx)
2 Correctequation ...................1 mark
u=u" —2u
u? —3u=0
u(u_3)=0 > mark for each solution
=0ar3
x*-2x=0or x’-2x=3 0 mark for correct solutions from incorrect
x(x=2)=0or x> -2x-3=0 working
x=00r2 or (x-3fx+1)=0
x=3o0r-1
Sox=0o0r2o0r3or-1 e (xz—ZX)z—2(x2=2x):0
= x(x-2)=0
* can also expand, simplify and use = x=00r2 ............ max. | mark
remainder theorem to get roots
x'—4x° + x> +6x=0
x(x=2)x-3 x+1)=0
(DG | m+n=1 m+n=1 ... .Y mark
mr=3 2 3 " .
mn = ceeeein.... Y2 mar
m? +n? :(m+n)2 —2mn ’
=1-6 m* +n* =(m+n) —2mn
==5 =1-6 ... 1 mark
=-5
(d)(11) | Quadratic equation is
xz—(a+ﬂ)x+aﬂ=0 o+ pf=-11 e, Y2 mark
a+ﬁ:(m2—mn)+(n2—mn) off =33 ceever... 2 mark
=m® +n*-2mn
=(m+nf-4mn | .. F11E wonee (or correct sign for their
—1-12 coeff 0F%) .. 1o mBTK

=-11
2 2
off = (m -~ man - mn)
2_2 "] 3 2.2
=m'n" —-mn—mn +m-n

= 2(mn)’ —mn(m2 +n2)

=2(9)-3(-5)

21
=22

Quadratic equationis x> +11x+33=0

correct position of (their) x-coefficient and
constant and=0 ............"2 mark
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