Student : [k\ 0 (g AA(Z

Teacher : 7{)’\/\ 8Y Ne )\

BRIGIDINE COLLEGE RANDWICK

Year 12 Extension 1
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Time Allowed : 2 hours

Instructions :
* There are 5 Questions worth 15 marks each.
* Start each question on a new page.
* Show all necessary working.
* Marks may not be awarded for careless or badly arranged work.

* Attempt all questions.




Question 1.

a.

(START A NEW PAGE)

Solve the following inequalities :

i <1 3)

B <1 3)

ii.

If /BCD=88°, ZEBA =35° find ZBAE and /BDE, giving reasons for your answer.
(BE is a tangent). 2)

Solve for x if 0<x <27 for 2C0s2x < -/3 4)

if 3)

By considering Tan (a + f), prove Tana=—;
X

B

2a




Question 2.

a.

Question 3.

(START A NEW PAGE)

Find the acute angle between the tangents formed by y=Inx at x=1 and x=2.

()
Find f} x (2x +1)*dx by using the substitution u = 2x + 1. ’ 3)

Find the ratio in which the line 2x + y ~ 4 = 0 divides the interval joining the points
A(-3,4) and B(3,1) internally. 3)

ABC is an acute angled triangle inscribed in a circle centre O and ZACB = 62° . The
tangents to the circle at A and C meet at P. If ZAPC = 84°
i find the size of ZBAC (giving reasons). 3)

ii. determine ZOAC (giving reasons). 03]

Find the exact value of J; 4 Cos? —;-x dx 3)

(START A NEW PAGE)

Find @if 0 <@ <360° for which 3Cos 8 + /3 Sinf =+/3 (3)
Sin 4h

Find the limit of

L as h approaches 0 2




Question 4.

a.

i Express Cos A -Cos B as a product. §))

ii, Hence or otherwise find , in simplest surd form, the value of

Sin52°30’ x Sin7°30". 3)
Find the size of all angles & for which Sin 26 :%Cosﬂ 3)
In the diagram below, DA produced and CB produced meet at Q. 3)

If ZCDB=./DQC=x"and ZDBC=y°, prove that CD = CA.

(START A NEW PAGE)
Assuming that Cos x # 0, make Tan x the subject of Sin (x+ 8)=a Cos x.
)
i Sketch x_—i_Z_ sh'é)wing where/if it cuts the coordinate axes, any turning points,
X
asymptotes and any other necessary features 4

x-2
X2

ii. With the aid of your graph above you sketch y= on a separate number

plane. )




C. An aeroplane is flying due east at a constant altitude and speed of 450km/h. It is
observed due north of a certain point ,P, on ground level with an angle of elevation of

15°. One minute later , the angle of elevation of the plane from P is 10°. Find the

altitude of the plane . 4)
COPY THE DIAGRAM
" >
d. Two circles intersect at A and B. CAD is a straight line. Tangents at C and D intersect
at T. Prove that CBDT is a cyclic quadrilateral. 3)
COPY THE DIAGRAM

(CONTINUED OVER)




Question 5.

a.

(START A NEW PAGE)

From the foot of a mast, the angle of elevation of a building p metres high isa . From
the top of a mast, the angle of depression of the building is #. Show that the height h
p Sin (@ + f) 3)

of the mast is given by h="—
Sina Cosf

T~ COPY THE DIAGRAM

A secant PQ passes through point P(2ap, ap”) and Q(2aq, aq* ) on the parabola
x’-4ay=0

(7
i. Find the coordinate of the focus S.
. . . P+q
il. Show that the gradient of PQ is , hence show that pq=-1.
iii. Show that the coordinates of T, the point where the tangents at P and Q
' 2
intersect are ( ap”-1) —a).
p
iv. Find the locus of T.
If n = positive integers , prove by induction that:
P22 43284, +(C-1)'n*= (-1)“"x-;—n(n+l) %)

(end of exam)
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