Y,
Sydney Girls High School

MATHEMATICS EXTENSION 1

YEAR 11 ASSESSMENT TASK 3 2019

Time Allowed: 60 minutes + 5 minutes reading time

Total: 60 marks

Topics: Permutations and combinations; The binomial expansion and Pascal’s triangle;
Inequalities; Graphical relationships; Polynomials; Inverse functions; Parametric form of a
function or relation; Further trigonometric identities.

General Instructions:

There are FOUR (4) Questions which are of equal value.

Attempt all questions.

Show all necessary working. Marks may be deducted for badly arranged work or
incomplete working.

A correct answer without any working will be awarded a maximum of 1 mark.
Start each question on a new page.

Write on one side of the paper only.

Diagrams are NOT to scale.

Board-approved calculators may be used.

Write using a black or blue pen.

White-out or correction tape is NOT to be used.
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Question 1 (15 Marks)

(a) How many different arrangements of the letters of the word MATHS are 1

possible?

i 2
(b)  Simplify —Sm2¥
1+cos2x

(¢) A curve has parametric equations x =2¢ and y =3 —¢°. 2

Find the Cartesian equation of the curve.

(d)  The polynomial P(x) is given by P(x)=2x"+7x” —46x+21.

(1) Show that P(x) is divisible by (x —3). 1

(i1) Hence, fully factorise P(x). 3
(e)

(1) State the domain and range of y =3sin'(2x). 2

(ii))  Hence, sketch y =3sin"'(2x). 1

6y} Solve the inequality 2_xl >1.

End of Question 1
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Question 2 Start writing on a New Page (15 Marks)
(a) y
X

The graph of the parabola y = f(x) is given above. Sketch on separate number

planes the graphs of:

i ry=|fe. .

1 2
(i)  y=——.
S (x)

(b)  Show that cos36 =4cos’ @ —3cosé, 2
(©) A debating group consists of 12 students, 8 of whom are girls.

How many debating teams of three students can be formed if:

(1) There are no girls at all. 1

(i1))  There is exactly one girl. 1

(ii1))  There is at least one girl. 2

Question 2 continues on the next page.
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(d)  The diagram below shows the circle x> + y* =1, where the point A has coordinates
(cos A,sin ) and the point K has coordinates (cosa,sina).

The line OH makes an angle of § with the positive x-axis and the line OK makes an

angle of a with the positive x-axis.

y
1
H
K
a_ —
Ve B
-1 0 1 x

-1

(i)  Find an expression for the distance HK.
(i) By considering the triangle KOH, show that HK> =2 —2cos(c — f3).

(iii)  Hence show that cos(a — ) = cos @ cos f + sin a sin .

(iv) Ife =§ and /g =% find the exact value of cos%.

End of Question 2

Page 5 of 8



Question 3 Start writing on a New Page

(15 Marks)

15
(a)  Find the term independent of x in the expansion (xz + z] .
X
(b)  Find an expression for y in terms of x if for x>0 and y >0, tan"' x=tan"' y +%.
(c)
(i)  Given the function f(x)=6x—x’, find the largest possible domain
including zero, such that an inverse function f~' (x) exists.
(ii)  Find the equation of ' (x) )
(d) Simplify 095(9 +a)- C?S(@ -a) .
sin(€@ + o) +sin(6 — )
(e) In the binomial expansion of [1 + %) , the coefficient of x* is twice the coefficient
of x*. Prove that n =6k +2.
€3] The graph of the y = f(x) is given below. Sketch the graph of y* = f(x).
y
4
27
1}
| A ............... % L x
-2 -1 1 1 2
A
v
End of Question 3
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Question 4 Start writing on a New Page (15 Marks)
(a) The polynomial equation x* +bx”> +cx+d =0 has roots , & and o for some
real number a # 0.
. o 1 1 1
(1) Find in terms of b, ¢ and d the value of —+—+—. 2
a o «a
(i)  Show that b’d — ¢’ = 0. 2
(b) By substituting a suitable value for x in the expansion (1+x)", show that 2
n n n-1 h n n
1+2 +4 +..4+2 =3"-2"
1 2 n—1
© Show that sin @ +sin(90° - 0) +1 _ cot [ 3
sin @ —sin(90° - 0) +1 2
(d) A monic cubic polynomial when divided by x? + 7 leaves a remainder of x + 12 3
and when divided by x leaves a remainder of —6.
Find the polynomial in the form ax® + bx? + cx + d.
(e)
(1) State the domain of y = x” cos ™' x. 1
(ii))  Hence, sketch the graph of y = x* cos™" x. 2

End of paper
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