YEAR 11 MATHEMATICS EXTENSION 1
Task 2

12 June 2025

General instructions Class (please tick)

¢ Working time — 50 min.
(O 11 MX1.A3 — Mr Umakanthan

e Write using a blue or black pen. Where diagrams are to

be sketched, these may be done in pencil. 11 MX1.B7 - Mr Ireland

» NSB approved calculators may be used. 11 MX1.C7 - Ms Moss

« All necessary working should be shown in every ques- 11 MX1.D5 — Dr Vranesevic
tion. 'Marks may be deducted for illegible or incomplete 11 MX1.E6 — Mr Berry
working.

. 11 MX1.F4- Ms Lee
* Attempt All 4 questions.

o O O OO0 O0

11 MX1.G7 — Mr Lott

STUDENT NUMBER . ... e

Marker’s use only.

QUESTION MCQ 1 2 3 4 Total

%

MARKS - - — - — —

100




Use the multiple questions answer sheet provided to answer Q1 through to Q5

1. There are 4 letters and 4 addressed envelopes. If each letter is randomly placed in an envelope, then the number
of ways in which only one letter goes in the wrong envelope is

2. (2z + 1) and (z — 2) are the factors of (22 + pz? + q)
What is the value of (2p + ¢)?

A. —10

D. —

3. The quadratic expression 2% — 14z + 9 factorises as (z — «)(x — 3), where « and 3 are positive real numbers.

Which quadratic expression can be factorised as (x — /) (z — \/ﬁ) ?
A. 224+ V10z +3
B. 22 — 20z + 3
C. 2? — 17z + 81

D. 22 + 19z + 81



4. The non-zero constant k is chosen so that the coefficient of 2 in the expansion of (1 + kz?)” and (k + x)1° are
equal.What is the value of k?.

=
=2} | =

5 els

5. The polynomial n?z2"+3 — 25n2"*! + 15027 has 2% — 1 as a factor

A. for no values of n
B. for n=10 only
C. for n=15 only

D. for n =10 and n=15 only



Question 6. (7 Marks) Use the Question 1 Writing Booklet

(a) Find the coefficient of z'0in the expansion of (3 4 2z)"*

1\ 18
(b) Find the independent term of x in the expansion of <3x2 — )
x

(¢) Find the coefficient of 2® in the expansion of (z? — 2z — 3)5.

1 12 12
(d) Find the values of n and 7 if <n ; ) = < 5 ) + ( . > (No working required).

Question 7. (15 Marks) Use the Question 2 Writing Booklet

(a) The number of selections of  objects from an unknown number of different objects is 56 and
and the total number of different arrangements of the r objects from the same unknown
number of different objects is 6720. Find the value of r.

(b) A school library has 3 books by Dickens, 4 books by Shakespeare and 2 books by Montgomery.
Find the number of ways of arranging the books on a shelf if

(i) The books written by the same author are indistinguishable.
(i) The books written by the same author are distinguishable and must be together.

(iii) The books written by the same author are distinguishable and all the 3 books by Dickens
must be separated.

(c) Find how many ways different arrangements can be made using all the letters of the word
CHOCOLATE, if

(i) the vowels must be together.

(ii) the 2 letters O must be separated.
(d) What is the sum of all 4 digit numbers formed from 3, 5, 5, 6, using the digits only once?

(e) How many 4 digit numbers can be formed with at least one digit repeated?



Question 8. (6 Marks) Use the Question 3 Writing Booklet

3 2x

If the ratio of the coefficient of the 4th term to that of the 5th term is 16 : 45,
calculate the value of n.

2 3\"
(a) Consider the expansion of <33 + ) in descending power of x.

10
(b) Use the expansion of (2 sinx + ) for0 <z < g, to show that

Jcosx
10 10 10 10 10
310 39 B, 3 —220

Question 9. (10 Marks) Use the Question 4 Writing Booklet

(a) The polynomial P(x) = x® — 622 + ax + b has a root of multiplicity 3. Find the values of a and b.

(b) « and are the zeros of 322 — 5z +7 =0
Find the value of 3(a® + 3°) — 5(a* + %) + 7(a® + 3°)

(c) The figure below shows the curve C with equation y = 2% — z%.

The straight line L is a tangent to the C, at two distinct points. Determine the equation of L.

VH

End of Paper
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