CRANBROOK SCHOO1, 2. (15marks) (Begin a 4 page booklet.) HRK
, (a) @) Find the point of intersection R, of the normals at
YEAR 12 MATHEMATICS — EXTENSION 1 P (2dp,ap*)and Q (2ag,aq”) on the parabola
: 2~ 4ay. : 4
Term 12005 Time : 1.5h / SKB, CJL and HRK ¥y
ATl questions are of equal value, ‘ ()  If PQpasses through the point (0,8a) such that pg =8
. ) ) . in the f
All necessary working should be shown in every question. ﬁnrzi the equation of the locus of R in the form 3
Full marks may not be awarded if work is careless or badly arranged. ) XP =440 ~K).
Approved silent caleulators may be used.
Submit your work in four 4 Page Booklets. Hence find the focus of the Jocus of R. 1
1. 15marks egin a 4 page booklet. HRK 2 L
( ) (Beg pag ) () Find I———3x dx , by using the substitution u = 5% —6. 3
(@  Sketch y=—x(x+1)?(x—1)*, showing any intercepts. 2 5% =6
(c) Bvaluate E x+/2x+2 dx in exact form
) Show that x—3 is a factor of the polynomial P(x)=x* ~x* —14x+24. by using the substitution ? = 2x +2 4
Hence, find the other factors and solve  x* —x? ~14x+24 <0. 4 Y 8
© @ If (x-2)and(2x +3) are two of the factors of the polynomial
P(x) = ax® —5x” +bx +6, find the values of aandb. 3
(ii) By using the values of aandb found in (i) and letting the roots :
i Idet. SKB
of P(x)=0 be a,Bandy find'the value of &’ + 3% +y2. 2 3. (15marks) (Begin a 4 page booldet.)
(a) Differentiate with respect fo x:
@ (i) Use Newton’s Method with two applications to estimate the root @ e (leave your answer in factored form) © g
of P(x)=0 correct to 4 decimal places by taking x =1.2 as a first ! 63>
approximation if P(x)=e* —x—2. 3 (ii) f _ (leave your answer in factored form) 3

&t —
(if) What value of x could not be used here as a first approximation? 1 o
(v)  Find the following integral:

“.ez"‘sdx 1

1 3
(c) By using the substitution u = ¢* evaluate L x*e* dx, exactly. 3




@ Find the equation of the tangent to the curve y = e
at the point where x = -2.

(e)  Find the volume of the solid generated when the area
. bounded by the curve y = ™, the x-axis and lines x = -1
and x = 11s rotated 360° about the x-axis.(Leave your answer
in exact forn)

(15marks) (Begin a 4 page booklet.)

showing clearly any intercepts,

2
(®) Sketch the curve y = x +4

asymptotes and turning points.

b) Sketch the curve y = 2xe™* showing clearly any intercepts,
asymptotes, turning points and points of inflexion.
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