SYDNEY TECHNICAL HIGH SCHOOL

MATHEMATICS EXTENSION 1

General Instructions:

YEAR 11 PRELIMINARY HSC

ASSESSMENT TASK 11

e  Working time allowed — 70 minutes.

e Write using black or blue pen.

e Approved calculators may be used.

e All necessary working should be shown.

e Start each question on a new page.

e Attempt all questions.
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Question 1
a) 1) Convert 40° to radians.
i)  Solvesin@=— -2 for0<x<2n

b) i) Write the expansion of cos (A + B).

ii) Hence find the value of cos 75° in simplest exact form.

Points A,B,C are on

level, horizontal ground.
4O m C

A vertical tower BT is observed due north of A at a distance of 40 m. It is also

observed from C, 30 m away and on a bearing of 050° from B, with an angle of

of elevation of 35°.

i) Find BT.

i1) Find £BAT (to 1 dec. place).

iil) Find AC (to 1 dec. place).

Question 2 (start a new page)

a) Solve cos 28 =cos8 for 0° <60 < 360°.

b) Ifsin8 = 0.3, where 0 is acute, find without a calculator, the value of sin 26.

Leave your answer in exact form.
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¢) Use the “t results” to :

1) solve cos @ — sinf = 1 for 0° < 6 < 360°,

2tan22.5°
1+tan222.5°

i1) find the exact value of
Question 3 (start a new page)
a) Given that 3 sin 8 — 2cos 8 = Asin(f — a),

1) find A and «a.

i1) Hence, solve 3sin8 —2cosf =1 for 0° < 0 < 360°.

(answer to 1 decimal place)

1ii) Find the first positive 6 such that 3 sin8 — 2 cos # has a maximum value.

b) 1) Write the expansion of tan 26.

1) Hence, find the value of tan 22.5° in simplest exact form.

Question 4 (start a new page)

a) Find the equation of this line:

X}
\ .,

L 3o0°

b) Point P divides the interval A(-2, 3), B(6, -1) externally in the ratio 1:3.
1) Show the relative positions of A, B, P using the given ratio. There is no
need to plot A and B on a number plane.

i1) Find the coordinates of P.

c) Find the acute angle, correct to 1 decimal place, between:

i) thelinesy = 3x 4+ 2and 2x + 2y —5 = 0,

ii) theline y = 3x + 2 and the y axis.



Question 5

a)

b)

Given A(0,0), B(4,—-2), €(3,3) and D(9,7). P is the midpoint of AB and Q is

the midpoint of CD.
i) Find the equation of the perpendicular bisector of PQ.

Give your answer in general form.

ii) Find the coordinates of a point E such that ABCE is a parallelogram.

Differentiate: i) y= Mi—_z

2x+1
ii = Leave your answer fully simplified.
) y (4x—9)% i x D
Evaluat lim  X°-5x+2
valuate —
X—00 2x243x

Question 6 (start a new page)

a)

b)

d)

fx+h)~f(x)

Explain the essential geometrical distinction between o

and ;«Lli,né f(x+h;2—f(X)

.. .. 1
Use first principles to find the derivative of y = -

. . 1 .
Find the equation of the normal to the curve y = o at the point where x = 1.

Find the values of k such that the line 3x — 4y + k = 0 intersects twice with the

circle (x — 4)? + y? = 4.
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