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Centre

Number

Studerit Number

Extension »1 ‘Mathematics

Task Weighting: 30%

General Instructions

+ Time allowed - 65 minutes

+ Answer on the pad paper provided

»  Write your student number at the top of
each page '

«  Start each question on & new page

«  Attempt all questions

+  Marks may be deducted for careless or
badly arranged work

«  Mathematical templates and geometrical
equipment may be used

» Approved scientific calculators should be
used

o Atable of standard integrals is provided

-
Com i Cale | Reas Marks

Question 1 b ,I VZI /9 I,‘ /14
Question2 | 5|1 6]l mll
Question3 | /5| | /8 n3
TOTA_L_ mi| sl oy 140

@

STANDARD INTEGRALS
[ n 1 n+l .
x"dx =—x"", n#-1; x#0,ifn<0
J n+l
—dx =lnx, x>0
J x
e™ dx =—e", a#0
J a
cosax dx =—sinax, a=#0
" 1
sin ax dx =——cosax, a#0
R a
sec? ax dx =—1—tanax, a#0
R a

1
| dx
F

2 ZZix
JNat-x

! dx
J A -a?

! dx
J V¥t +d

NOTE: Inx =log, x

1
=—secax, a#0
a
1, . x
==tan'Z, 420
a a
,
L aX
=sin" —, a>0, —-a<x<a
a

=1n(x+\/x2—a2), x>a>0

= ln(x+\/x2 +a2)

, x>0
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Question 1 (14 Marks)

Marks
a)
6|
N T(2at, af) In the diagram a tangent is drawn
at the point T'(2at,at™) on the
parabola x* = 4ay to cut the y-
axis at F, and a normal is drawn
7 - at T'to cut the y-axis at G.
i) Find the equation of the tangent at T and hence find the coordinates of F.
if) If the equation of the normal at T'is given by x +1y = a¢> +2at , find the
coordinates of G.
iif) Show the focus of the parabola bisects the interval FG.
iv) A line TN is drawn perpendicular to the y-axis and meeting it at N.
Show that the interval NG has constant length for all positions of 7.
b) Put the following lines in the correct order so the solution reads correctly.

Find Jxx/1+x2dx letu=1+x" du=2xdx
1
= | Vud
2J'“/_ "
1
5JV1+x2 2xdx
2

x—=+C
3

lju% du
2

u

Wl [~
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Question 1 (continued)
c) In the diagram 4, B and C are points on the circle with centre O. The line AT

is a tangent to the circle at 4 and is parallel to the diameter CB. ZT4AB =",
c

Find the value of ° giving reasons.

d) Use mathematical induction to prove that for all integers n>0:

13x 6" +2 is divisible by 5.

Marks
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e START A NEW PAGE ) START A NEW PAGE
Question 2 (13 Marks) Marks Question 3 (13 Marks) Marks
4 a) Prove by mathematical induction that: 3
a) Find J x +dx  using the substitution x =u-3. 3 d
(B+x) E(x")= nx"? for all integers n>1
b) P and Q are points on a circle and the tangents to the circle at P and Q
) 2\ . . .
meet at S. R is a point on the circle so that the chord PR is parallel to OS. b) P (Zat, at ) is a varjable point on the parabola. x* = 4gy, where the focus is S.
: Ofx,») divides the interval from P to S in the ratio £2:1._
i) Find x and y in terms of g and 7. 2 ‘
® i)  Verifythat £=¢. 1
x
iit) Prove that, as P moves on the parabola, the locus of Q is a circle and 2
state its centre and radius.
i) Copy the diagram on to your answer sheet c) ABC is a triangle inscribed in a circle with centre O. 4 second circle through
i D .
i) P OP =OR ’ 3 the points 4, C, O cuts 4B at D. DO is produced meets BC at E.
ii rove OP=QR.
c) P(2t,t2) where #> 0 is a point on the parabola x* = 4y. The tangent to the
parabola at P cuts the x — axis at 7. ZOPT =@ where O is the origin.
@ (0
i i)  Findthe gradient of OP and 7P.  * 2
if) Show that tan 8 = ——. 2
12
d the substitution u =1—x show that for n>0: ’ 3
D Use the substitution u x show thaf n _ | i Copy the diagram,
1 .
J (= 5) dx = . iy  Provethat ZBOE = ZBAC. 2
0 (r+Dfn+2) ii)  Show that BE = CE.
End of Paper
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