NORTH SYDNEY BOYS HIGH SCHOOL

Mathematics
Extension 2

General Instructions

e Reading time — 5 minutes

e Working time — 55 minutes

o A table of standard integrals is
provided

e Write using blue or black pen

e Board approved calculators may be
used

¢ Questions 1 — 4 to be answered on
multiple choice answer sheet
provided

2014
ASSESSMENT TASK 2

e All necessary working should be
shown for Questions 5 — 10 in the
answer booklet provided

e Each new question is to be started on
a new page.
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(Please tick or highlight)

O Ms Ziaziaris
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Questions 1-4 - Answer on the multiple choice answer sheet provided.

2 2

1.If & + % = 11s the equation of an ellipse, then the equations of the directrices are :-
(A)x=2%2 ©C)x=14
83
B) x =48 D) x=t—=
B) x NG
PR
2.1f E - ~2~—5— = 1is the equation of a hyperbola, then its eccentricity, eis:-

(A)e_\/?ﬁ (©) e=+/41
4
54/41
D) e=2—
Va1 4
(B) e="—
5
1
3. J.3cos—xa’x=
3
L1 1
(A) sm§x+C (C)—9sm§x+C
1 !
(B)—s1n—3—x+C ») 9sm§x+C

4. On a hyperbola, the distance between its vertices is 8 units and the distance between its foci is 10
units. The acute angle between its asymptotes will be

(A) 36°52 (C) 45°

(B) 73°44' (D) 75°34'

CONTINUED...



Questions 5-10 — Answer in the booklet provided.

5. (a) J.(x+ 1)sec” (x” +2x)dx 2

(b) j sin? 3xdx 2

(c) The region under the curve y = tan x between x = % and x = 13[—-

is rotated about the x-axis. What is the volume of the solid of revolution formed. 3

6. Find the equations of the two tangents to the ellipse 16x° +25y” = 400

which are parallel to the line y = x+ 2. 4
4x* —5x-17
7. (a) Write ad > al in the form 4 + 2Bx ¢ . 3
(x-D(x"+x+2) x=1 x"+x+2

4x* —5x-17 .
(x-D(x" +x+2)

(b) Hence, evaluate J‘

CONTINUED...



8. The hyperbola 16x” —9y” =144 has foci S(5,0) and S'(-5,0) .

The directrices are x = % and x = —-5—.
(a) State the equation of each asymptote of the hyperbola.
(b) Sketch the hyperbola and indicate on your diagram the foci, directrices,
and asymptotes.
(c) By differentiation, find the gradient of the tangent to the hyperbola
at P(3secH,4tanf).

(d) Show that the tangent to the hyperbola at P has
equation 4x = (3sin@)y+12cosf .

(e) Giventhat 0 <@ < EX show that O, the point of intersection of the tangent

to the hyperbola at P and the nearer directrix, has y coordinate e
sin

(f) Calculate the gradients of SP and SQ .
(g) Determine whether £ PSQ is a right angle.

2
-2 =1
3-4 5-4

9 . Consider the equation

(a) Determine the real values for which the above equation defines an
(1) Ellipse
(i1) Hyperbola
(b) Sketch the curve for A= 4, showing the branches and vertices only.
(c) Describe how the shape of the curve changes as A increases from 3 towards 5.
(d) What is the limiting position of the curve as A approaches 5.

7
10. Prove by mathematical induction that \/ 2+ \/ 242+ V2 =2cos

211+l

where there are # lots of 2's on the left hand side.

( eg. \/2+\/§:2cos% )

END OF EXAMINATION

12—-20cosé#

O O = Y
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STANDARD INTEGRALS

n+1

=Inz -+ C, x>0

1 i
L = —— "t n#-1 aw#£0ifn<0
1
- d:

1
ar — _e(,l,;l‘ -+ C7 a ?é O

a

a

1
sin ax dx = ——cosax + C, a#0
a

1
—tanax + C, a#0
a

f

sec? ax dx

secax tanax dr = —secax + C, a#0
a

/+
fae
fer
/
/
/

1 1 T
——dx =_tan ' = 4+ C a#0
/ a? + x2 a a 7
1 . 1T ,
——ee (g =gin""' — + (), a>0,—a<ax<a
Vva? — z? a

1 . -
/ﬁdz :ln<l’+\/12~a2>+0, z>a>0

1
——dx =1In (.’L‘ 4+ a? 4+ a?) +C
J Vai+a?

NOTE: Inz =log,x, v > 0
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7 j("“) sec’ (x4 2x) dx

g ‘;(;jj (2x+ 2) Secz(xh P_x)d)(.

=4 sec (x+22) , ¢
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. sed(x2n) | ¢
b
D [ ea N
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b, Lot e ijﬁx hoave Qqu'w

%; mx + C
But m =)
% =x+ C —O
lbx™+ 25 y*> 400 —@®
Sub @ inb &

(bxt+ 25 (ou'c}L—/ 400

Ho?t” F 2SH+SOxXC + 25> =400

Ylx* +50xc +aSc- 400 = O

FBr+an3enoﬂ, A=0.

1€ . (Sbc)z_ t—l—(q-y)(lSc”——%OO) = O .

200" — 1% (asc*- 400) = O
QSVOC — ¢4100c* 4 (500 = O
—1600c* = —65b00

2
¢t = 4
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n—(4-A) 4C == 5
A%+ A +C =S
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A+ (356(/9, Y 4an9)
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Y- ftan® = 4 (x- 3sec®)
3sin®
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@) Ux = 3ysin® +12.¢os6 —@©

= 1 —
X 5@

Solve simul: P obfqin & .

Sub @ inte @

‘f(%) = 3ysin9+ 12 cos &
36 2058 < 3ysin®
S

_ 36 -
Y= 25 12 cos 6

3ginG
Y= 36 - 60wosE
I5sin®
3 = |2~ 200080
Ssin®

gecP - S

Mg
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|2 -20cost
SsinG

9 -5
S

12 - 20c0s©
~1bsSin©

Ly |

+

5c0s0 -3
4sinG
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9) Mg x Mg
3secd -5
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Y4+anB y scos6 -3

ysin@

5+an@cos® - 3tanb

Sinb (3secl -5)

1"
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cos &

3
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* 2

X t _L = |
3-2 5-7A

a) o) Ellipse
32 >0 and §-2=0

ic.A <3 and x<L5
. [2<3]
@) ”:jpef‘cola

3-2 >0 and S5-x2 <O
iec AL 3 and X ”S

nat pe ssible .

OR. 3-A <0 and S-A DO
. A>3 ond . A4S

b) \/

Xy o=
-l ‘

T
f(fgl—x = |

SN
become Hater alwost

The branches
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10.

2n+l
Step) + Show +rue Lor n= |

LHS =2

S-S LT aﬁ’)r Iy

Step? * Assume frue for n=k

€2z = 2 cos T

NGy 28+
le 2%

)

Step3 * Prove Frue for nele+ !

J;2+ 24 arwg = 2@ i

ht2
2

From qssumpion add 2 40 bothsides and fake Squore oot Fo obtasn
e+l ok of 25 on LHS.

— "—__—__—_.——-‘—"—_’
Jerz e b = [Pr 2ok

!
lk—'r.

- ’2(;+ ws.z%—,—)

let® = T —

°2b—+/
e
s20
L#HS . JQ(H’OOSG) cos6 = /Lt_Z‘Q_——
= 2 J | +-cos® . ) o)
cosé&- /IJ'ZWS
(202 cosLE
? VZ o816 = J | +cosE
: 2c¢cos L. 2
2 Q_h-f-’
= 2cos T
le-#l
= RHKHS .
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