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o Marks for each question are 8 Marks
indicated on the question.

e Approved calculators may be used

o All necessary working should be Section I Questions 9-16
shown
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careless work or illegible writing

e Begin each question on a new page

o Write using black or blue pen Total = 88 marks

e All answers are to be in the writing
booklet provided

e A reference sheet is provided at the
rear of this Question Booklet, and
may be removed at any time.




SECTION 1 (10 marks)

Choose the letter corresponding to the correct answer and fill in the Answer sheet provided at the
front of your answer booklet. '

DO NOT REMOVE THIS SHEET

1 Which of the following is NOT always a true statement?

The diagonals of a rhombus bisect atright angles

The opposite angles of a rhombus are equal

The diagonals of a pa rallelogram bisect at right angles
The opposite angles of a parallelogram are equal

Oow®p

2 The quadratic equation 2x2 —4x + 5 = 0 has.

A. Noreal roots

B. 1 realroot

C. 2equal roots

D. 2 distinct Real roots

3 Which statement below is true for the diagram shown?
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s =F + yv/3 , then

A x= 1Z2and y=7
B. x=~12and y=7
C. x= 12and y= ~7
D. x=-12and y= -7
- ay _
ify= i)y then —= =
~10 : 3 —10 c -2 —~2
(5x—1)3 (5x-1) T (5x—1)3 T (5x-1)
if cosf = % for anacute angle 8, then tanf =
A V25— k2 B V25— k2 c 5 k
‘ k ' 5 © 25— k2 " 25— k2.
2x-1 _ 1 _
If5 = 155 then x =
A 13 B. —12 ’ c. -2 D. —1




SECTION 2

Complete all answers in your answer booklet provided

QUESTION 89: (10 Marks)
Marks
(a) Expand and simplify:  (x + 3)(x? —3x + 9) 1
(b) Solve the equation: |3x—4] =35 2
What is the size of one of the exterior angles of a regular pentagon? 1
(d) (i} Whatare the Domain and Range of the function f(x) = V16 — x2 ? 2
(i} Sketch y=f{x) ' ' 2
(e) Find the equation of the tangent to the curve y = %x?’ -4 2

at the point P {2, —3)




QUESTION 10: (10 Marks) Start a new page

o

(a) Find the derivatives of:

(i) y=x3+3x—-1

(i) y=(Bx-5)*
i) y=2
(iv)  2vx

Find the size of 8 in the following., given AB " CD, {no reasons necessary

A N
7 350~ B
E e\
25°
C 7 D
(c} In the diagram below, the line ACis givenas 3x—-2y+6=0
A y
B
i 1A
1
1
I .
c X

B has the same x-coordinate as C and the same y-coordinate as A

(i)  Find the point B.

(i)  Find the equation of the line through B perpendicular to line AC




QUESTION 11: (10 marks) Start a new pagé

Marks
(a) For the function defined by:
. [2x, x =1
f(x)"{Z—Zx, x<1
(i) Sketch y = f{x) 3
(i) Find the value of f{-1) +f(1} + f(3) : 1
(b) . { 4x -~y =19 2
Solve simultaneously X+2y+2=0
{c) In the diagram below, AB bisects £ZDBC, £ACB = 60° and 2CDB =40° 4
D
A 40
60° X
¢ ==
Copy the diagram into your answer booklet
Setting out a formal proof, prove that ACBA || ACDB
QUESTION 12: (10 marks) Start o new page
‘ Marks
(a) Find the equation of the normal to the curve y = 2x3 — 4x? at the point (1, -2) 3
' (b) a and B are the roots of the quadratic equation 2x2 —3x +5 =0
(DO NOT ATTEMPT TO FIND THESE ROOTS)
Find the value of:
(i) a+f 1
(ii) af 1
(iif) 1 l i
a B
(iv) a? + p? 2
a
(v) a. B 2
B« =



QUESTION 13: (10 Marks) Start a new page

(a)

(b)  {i)

(ii)

(c)

- Marks

45°

In the diagram above, find the value of 8, if_90° < 8 < 180°

On the same diagram shade the region corresponding to the simultaneous solution of: 3

(x—3¥+y>2<4 and x+y =3

The point P lies somewhere in the shaded region described in part (i). 1
At what point in the region above is P furthest from the origin? Give the co-ordinates of
this point. '

If the roots of the quadratic equation kx? + (k —1Dx + (2k +1) = 0 are such that | 3
one root is the reciprocal of the other, find the value of k.



QUESTION 14: (10 Marks) Start a new page

. Marks
(a) For the figure below, O is the centre of the circle, ZBCO = 40°
ZLABC = 65°
BO is produced to M.
{i) Find the size of ZABM 2
(ii) Find the size of LAOM 2
You must provide reasoﬁs for each line of your proofs.
(b) The point A is (2,0} while B is {6, 3) and D (4, 5) as shown.
A
D(4, 5)
B(6, 3)
C
A(2,0) -
(i) Find the length of AB 1
(i) Find the equation of the line AB in general form 2
(iii)  Find the shortest distance of the point D from AB {ie CD) 2

{iv)  Find the area of AABD 1



QUESTION 15: (10 Marks) Start a new page

- Marks

(a) if £(x) = 3x%, fing LT A 3
(b) Prove that Ly secx— 1

secx+1 2

(c) Solve 4sin*8 —3 =0 for 0°< 6 < 360° 3

(d) e ' 2
If f(x) = xz find the value of f'(4)

QUESTION 16: (10 Marks) Start a new page

. ay ..,
(a) Find —= if:
) y= Va3 +3 5
i - X
(if) Y=
2
{b) The diagram below shows the course of a ship, which sails from a port Pon a
bearing of 040° for 12 km before changing course to a bearing of 120° and
travelling a further 15 km to a destination A.
A
A (North) Q (North)
B A 120°
A M (North)
12
S 15
140¢°
E\
v A
(i) Explain why ZPBA = 100° 1
(it Find the distance of A from P to the nearest km. , 2
3

(ili)  Find the bearing of P from Ato the nearest degree.
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EXAMINERS’ COMMENTS - YEAR 11 ASSESSMENT 3
MATHEMATICS 2017

QUESTION 9

d) (i) The Domain was between -4 and 4, not just x < 4. In most cases, to do the range you really
have to know what the graph looks like, and the half-circle gives y as between 0 and 4, not just y > 0.

QUESTION 10:

a) Make sure you use the correct notation when differentiating and for each step of working. Students
need to be aware of setting out — E.g. y = x% # 2x
For parts (iii) and (iv), those who did not change the original equations to a negative/fractional index
first had less success differentiating.

¢) (ii)) Some students used the incorrect gradient. Needed to find the gradient perpendicular to line AC.
Some found the perpendicular distance and lost 3 marks — Read the question!

QUESTION 11:
c) If the question asks you to copy the diagram, please do so. Then
a. A formal proof requires you to start with “In ACDB and ...... ” not just waffle on.

b. The only similarity proof involving sides is that two sides are in ratio, about a common angle.
SAS is NOT a similarity proof. AA is NOT a reason for similarity. We would accept AAA,
but better to say “equiangular”

c. For similarity, you only need to prove 2 angles are the same (by angle sum, the third HAS to
be the same)

. In this example, x had to be found before progressing.

e. Many people used ACDB and ACAB (ok), and then quoted angle ABD which is in neither

triangle.

QUESTION 12:

This question was generally well done by all candidates.

QUESTION 13:

a) Youneed to mention why ©=60 is not an answer. The question is worth 3 marks!
b) 1ii) Find the point furthest from the origin (0,0) not the centre of the circle.

1
¢) kis not the root! Since the roots are reciprocal to each other, start with o« and = then use product of the

roots formula.

QUESTION 14:

a) Students need to give a correct reason for geometry (e.g. the triangle was isosceles as the radii were
equal resulting in equal sides)
b) General formisax +by +c =10

QUESTION 15:
a) answer the given question — asked to find an expression not a limit, or a substitution of x=0 or x=h
b) convoluted methods used, subject to silly mistakes
c) forgot the plus/minus sign when solving the equations

QUESTION 16:

a) (ii) Use the quotient rule when you have a quotient! Do not use the product rule as this is often messy
and does not give the simplest form.

b) (i) “Explain” means “set out with reasons”
(iii) Use AP =21 (from (ii)). You do not need to use more accurate (exact) value for AP since it was
found in part (ii)



