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Directions to candidates:
. All questions are to be attempted.
* Marks may be deducted for careless or badly arranged work
*  All necessary working must be shown in every question.
* Approved calculators are required.
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START A NEW PAGE

1. Consider the arithmetic sequence 98, 95, 92, .....

(a) Find the value of the common difference d. (1m)
(b) Find the value of the seventeenth term. (2m)
(c) Find the value of the first negative term, giving reasons. (3m)
6 marks
2. Insert four geometric terms between 3 and 96.
\ 3 marks
3. For the curve y = x* + 3x - 2, ) )
(a) find the gradient of the tangent to the curve at the point where x =-1, (2m)
(b) find the point on the curve where the tangent is parallel to the line y=5x-2. (2m)
4 marks
4. Consider the curve with equation
y=x"-6x"+9x-4
(a) Find any stationary points and their nature. (5m)
(b) Find any points of inflexion. (2m)
(c) Find the y— intercept. (1m)
(d) Sketch the curve for ~1=< x <5, showing all features. (2m)
(e) State the absolute maximum and minimum points in this interval. (2m)
12 marks
START A NEW PAGE
5. Consider the sketch of the curve y = f{x), with point of inflexion at (0,3).
State the values of x for which Y~ (2,0) _ F (70
@ f(x)>0 (1m) (03 y=
(b) £(x)=0 (1m) !
) f'(x)<0. - (1m) > v4
3 marks
1
6. (a) Find the first derivative of ¢ (¥) =577, (2m)
1

(b) Hence explain why the curve f(x)= 2x+] 1S decreasing for all x except x=~0.5.

(2m)

4 marks




7. Determine whether or not the curve f(x) =(x+2)" has a point of inflexion. Explain

your reasoning.
3 marks

START A NEW PAGE

8. A local council allows a rectangular floor plan area of 200 square metres for a new
house. One wall length is already existing as it is on the boundary of the neighbouring
property. A builder must build the other three walls and wants to use dimensions such
that the sum, S metres, of the lengths of the three walls is a minimum. Let the length of
the house be x metres and the width be y metres, as shown in the diagram.

Existine wall

y Y
x
(a) Show that an equation for S is given by
S=x+ fl_O_Q
x . (2m)

(b) Hence find the dimensions of the rectangular floor plan such that the sum of the three

walls is a minimum. (4m)
6 marks

.. . . 2 3
9. (a) State the condition on r for a geometric series a+ar+ar” +ar” +... tohavea

limiting sum. (1m)
(b) Find the value of x if the series
(x+2)+(x+2) +(x+2) +..
has a limiting sum. (Bm)
4 marks

END




| asess Tk | Feb 2005 o Coch] 34 Calleiis

Uy 12 -Mamis Assess Test [, Fes 2005 Sow i S Chmermes T e (2 Ml
T 5. o) WC(") z0 ,LJX“ZT,R"‘X‘V() 1) S'={ - %oon" |
L) d= 95-99 Sﬁ//,ﬁs x=31 y = x-12 W F'00Z0 for =z -2, *=2, = [ - %oo
=3 O Lzatled |x=3 y"=003)-0z D600 for x>0 () ©
b) ’r‘;,;, = ‘}S’«f—({']—l}(*Z} >0 . Min w=3 ' N MI;» i een S{:O o 5“>O'
= 50 (2) x=| gy =601 =12 () §. 2) £Or) = [(ooer) D= — &oo
C) 7: 20 = ;6 <Oz~‘.Mﬁ\Y xX= { ,(f/()(,) - _(Z-,‘/.\L{)~l.(‘?'2) , )"L
q¢ + (n-1)(-2) <0 x=3 y= 3" —¢(3\1(3)=¢ L -2 N o0 s"s goox”’
9§ - 3m +3 < O =% . Min /3 ’7) (’Lx-u)L N 7"L i = %00 }
101 —3u 20 x=l ys (- 60 1)Y= t P (<0 frr sl X -05 * o
(o1 £3n 3) _Fo . Max (7,0) e (041)20 . o
0> _L";‘ - b/) Pes ] lkf/c'm'ow occur tShen £(x) o decrens '? bl 120 2wt /(wlﬂl& A=R0
n= 3%, y =0 AND change in Concavity . o)’ NORETT TS -
wl =0 = J ‘ v 3 o
34— q(? t (3ye1)(:3) ia l IOZ—éix £ @ 7. f() "/x+z\ S 20
i : 7213 E(x):#/—xﬂ\ (i~ hew 2 = 29
2.t T, =3:=a = 96=ar w=2 Tesk ;.Linh {“[@»lz/xﬂ) y = 2°°
3 196 - 170ml’ »1 mﬂ((x(ow wff occes > @
;i 7e - Azd Jq:; ZP’[\/Z) *C/’/Z) =1 Wi ,{3“ =0 and _fleve v . :‘(O
= 32 3 - —Z cLaMF. (o~ C,OIACAVHZH @ Z‘“jﬁ v 2o, m”(ﬁ‘ [0 a~
r=2 &) | Pt g aflexin (2,72) A S L -
s 6 (2 2¢ 48,90 | o) y Subecent g= "% (L, 2 Tur it tale G Lok ensts <1
t 1 f 1 4 A d’ /\g [‘71‘6) - = 'f: S G o R
7 ) /‘ b) /7(+2)+f7z+27 ...
3 b/.c A +3x-2 . ' ' 5 No C/uuurc (1n CohCM/‘y + = (7(»*‘2 /x:,éfz,)
1 \ 1 X l
M A AN - F(x) has va bl o] iflesion e
a) x=-l y= 2(-1)¢3 4 ) = x4z
q’ =/ (,y / u g db $= Z_L!'f'x A':—le 'r‘«il (3)
b) bmml b yosx-2 y'=f f—"lvv . _200:zxy| —1< n42 <]
[ 2)(_,,3 N e) 1: - Y= (-0 —é/ﬁ) -f?//)}‘ f_._S:z/w\_HC - q_:?,sad -3 L < -1 .
2 = 2y @ = -20 %5 m"’\/l.‘zal { 9‘-/ J P
w=1 “/4: /2+3((\~Z nz § :5 "Z/S)’['?/Y) L S= o ffia 2N
Poiuk io (1,2) Pl s lax /f’é) > &
4.13: 7(2’~é>41;(:7x—‘/‘ @ LS = w o+ doox”
a) 7‘ = 3 —(2x +7
= 3/’ 4x £3)




