CRANBROOK SCHOOL

YEAR 12 MATHEMATICS - EXTENSION 1

Term 1 2002 Time : 1.5h /SKB, MJB and HRK

All questions are of equal value.

All necessary working should be shown in every question.

Full marks may not be awarded if work is careless or badly arranged.
Approved silent calculators may be used.

Submit your work in three 8 Page Booklets.

1. (20marks) (Begin an 8 page booklet.) skb
(@)  Anequatorial arc AB of length 48007 km subtends an angle @ at O,
the centre of the Earth. If the Earth’s radius is 6400 km find:
(i  the measure of @ in exact form. 1]
(if)  the area of the minor segment cut off by AB in scientific
notation correct to 3 significant figures. [2]
®) @  Sketch y=3sin(2x +%) for 0Sx<7. 2]
(ii) Find the area bounded by the curve y =3sin(2x+ %) ,
the x-axis and lines x=3§’-andx=7§’5. : 3]
.2 .
© Evaluate lim 3sin '49 +15siné [3]
6-0  @sinf+560
(d) Find the equation of the tangent to the curve y = ™% at (0,1). [3]

(e)  Evaluate E sin® x cos® x dx, by using the substitution u =cos x. [3]




®) The area bounded by the curve y =cos2x,the x—axisandlines x = %

and x= %ﬂ- is rotated about the x-axis. Find the volume of the solid

generated in exact form. (3]

(20marks) [Begin a new 8 page booklet]
(@ () Divide P(x)=5x*-2x"+5x*-3x+4 by A(x)=x-2 andhence

(ii) Express P(x) as A(x).0(x)+R(x) . [4]

(b) Without dividing, find the remainder when P(x)= Tx* =52 +11x-2

is divided by x+3. [2]

(¢ () Find all of the factors of P(x)=x* +6x° +9x% +4x
(ii) Use the result from part (i) to sketch the polynomial. [5]

(d) The polynomial P(x)=ax’—bx’+cx—8 haszerosat2 and -1. In addition

P(3)=28.
Find the values of a,b and c. [4]

(&) If a,f andy are theroots of 2x°+ 8x? —x+6 =0, find the values of

i af+ay+py
1 1 1
i) —+—+—
@ a B v
(i) a*+pB*+y>. [s]

(20marks) [Begin a new 8 page booklet]
(a) Show that 92 —4" is divisible by 5 for all integers n21. [7]

(b) Prove that the sequence 6, 12, 24, 48,.............. is geometric, but that
the sequence log 6, log 12, log 24, log 48,.............. is arithmetic.

Find the eighth term of each sequence. . [4]




(c)

@

Into a pension fund, a man contributes $500 annually on each of his
birthdays from his 21st to his 64th inclusive. Find the accumulated value
of these contributions on his 65th birthday, assuming that the money is
invested at 10% per annum compound interest. 4]

The first term of an infinite geometric series is 3. Each term is double
the sum of all the terms that follow.

Find :
(i) the common ratio

[4]

(ii) the sum of this series 11
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