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BP-~230

1 Without using a calculator, find the exact value of (sin % —tan %J sin% in the form

Ja-bJe

7 , where a, b, ¢ and d are integers. (3]

2 The path, y metres, of a diver above water can be modelled by the function
y=-3x>+4.5x+10 , where x is the horizontal distance of the diver from the end of the
diving board in metres.

(a) Explain why the height of the diver above the water when he first left the diving
board is 10 metres. [1]

(b) The diver said that he can reach a height of 12 metres above the water when
executing his dive. Do you agree? Justify your answer. [3]

PartnerinLearning
228



BP-231

3 Solve the equation (1+ tanx)secx =6 cosec x for 0°<x<360°. (4]
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6
2+J§

Without using a calculator, find the area of the triangle in the form p+ q\/i , where p

4  An equilateral triangle has a length of cm for each side.

and g are integers. [5]
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BP-233

6
5 The first three terms in the expansion of (1 —%} (5+bx) in ascending powers of x are

a—-x+cx* . Find the values of each of the constants a, b and c. [5]
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(a) Factorise 48x° +162y° completely. (3]

48x° +162)°
—12x? +18xy—27y%

(b) Hence simplify [2]
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7 Find the values of x and y which satisfy the equations
ezex = e4y

log,(x+2)=1+log, y. [5]
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The equation of a curve is y = SSin(%}— 1.

(a) State the minimum and maximum values of y.

(b) State the period of y.

(¢) Sketch the graph of y =5sin (%} -1 for —360° < x <360°.
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(a) Prove that 2*° —2* is exactly divisible by 7. (2]

(b) Use the substitution u =2 to solve the equation 2**' —=7(2")+3=0. (4]
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BP-~238

: .~ l+cosx sin x
(a) Prove the identity — + =2 cosecx. [4]
sm x 1+cosx

- i .
(b) Hence solve the equation 1 _COS 2y T8 g for 0 < x <5 radians. [3]
smx l4cosx
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11

A(5,9)

B(11,3)

v
=

The diagram shows a quadrilateral 4BCD with vertices 4(5, 9), B(11, 3), C and D.
The point C lies on the line 2y = x — 3. The point C is equidistant from 4 and D.
The point D lies on the y-axis and angle DAB = 90°.

Find
(a) the equation of the line AD, [3]
(b) the coordinates of D, [1]
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BP-240

(¢) the equation of the perpendicular bisector of 4D, [3]
(d) the coordinates of C, [2]
(e) the area of the quadnlateral ABCD. [2]
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BP-~243

1 By considering the general term, determine the term independent of x in the expansion of

2 Given that cosec 70° = p, express each of the following in terms of p.
(a) sin250° [2]

(b) cot290° (2]
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3 (a) Sketch the graph of y =Inx.
Indicate clearly the value where the graph crosses the x-axis. (1]

.1‘
A

v
=

(b) In order to solve the equation x’e™"' =1, a suitable straight line can be drawn on

the same set of axes as the graph of y =Inx . Find the equation of the straight line

and the number of solution(s) to the equation x’e¢*"' =1. (3]
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4
Y.

Express =0 in partial fractions. [5]

2x* —Tx+5
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5

The equation of a curve is y = ax” +(2a—4)x+3a—2, where a is a non-zero constant.

(a) Find the range of values of a for which the curve lies completely above the x-axis.

(b) In the case where a = -2, explain why there are no real values of x for which
y>0.
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BP-247

The temperature, T °C, of a cup of coffee left to cool is given by the formula
T =35+16e™™ , where k is a constant and ¢ is the time in hours since the coffee
was left to cool. 1 hour later, the temperature of the coffee is 45°C.

(a) Calculate the value of . [2]

(b) Find the least number of hours needed for the coffee to cool to 38°C .

Give your answer to the nearest hour. [3]
(¢) Explain why the temperature of the coffee can never reach 35°C. [2]
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7  (a) Factorise 2x’ —9x* +3x+4 completely. [3]
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BP~249

(b) Hence solve 2+3x> =9x—4x" . (4]
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8  The equation of acircle is x* +)° —4x -6y =12.

(a) Find the coordinates of the centre of the circle and the radius of the circle. (3]

The line y + 2x = 5 intersects the circle at 4 and B.

(b) Show that 4B is not the diameter of the circle. [5]
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9 (a) Solve the equation Ig(x+4)—lg(x—3)=31g2. (4]

(b) Given that log,, x° =log,, ¥*, express y in terms of x. [4]
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10  The table below shows experimental values of two variables x and y.

It is known that x and y are related by the equation y = ax + bx*, where a and b are
constants. It is believed that an error was made in recording one of the values of y.

(a) On the grid on page 13, plot Y against x and draw a straight line graph.
X

X

2.0

3.0

4.0

5.0

6.0

Jl

1.6

3.0

5.2

7.0

9.6

Use your graph to

(b) determine the inaccurate reading of y and estimate its correct reading,

(©)

C)

estimate the values of @ and b,

estimate the value of x when 2y = 3x.
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NORTHBROOKS SECONDARY SCHOOL
MATHEMATICS DEPARTMENT
3 EXPRESS
ADDITIONAL MATHEMATICS

END-OF-YEAR EXAMINATION PAPER 1
MARKING SCHEME 2022

| Qn | Working ‘Marks Remarks

Vig
11| sin— [qm E —tan —

i 1 \ 3 correct: 2 marks
i [E J§ B(2, 1. 0) 2 correct: 1 mark
V2 6
4 2
_¥2-2¥6 Al
; :
2(a) i When x =0, i
Height = =3(0)* +4.5(0)+10
= 10 metres Bl

M) | y=-3x"+45x+10

——3(1“ =1 Sx—l;)-J M1 factorise
==3 {(x 0.75)* __lff_q
48

=-3(x-0.75)" +11.6875 M1 completed square
Since the maximum height is only about 11.7 metres.
I do not agree with him. Al
Method 2:
-3x* +4.5x+10=12 M1
-3x* +4.5x-2=0
Discriminant = (4.5)" - 4(-3)(-2) M1

=-3.75

Since discriminant is negative, there is no solution for
—3x’ +4.5x+10 =12, hence I do not agree with him. Al
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(1+tan x)secx =6 cosec x

1 (1+tanx)=.i M1
COS X sin x
tan x(1+tanx)=6
tan’ x+tanx-6=0 Ml s.0.1.
f tanx=2 or tanx=-3 i -
x=63.435°243.435° or _x=108.435°,288.435°
x=63.4°243.4° or x=108.4°288.4° Al, Al
sin 60° = height + 0 M1 F tri ti
= + Ml o.e orm trigo ratio 5
2+J§ - : 5 i
V3 _ height(2++/3)
2 6
B 33 Attempt to find
helght—2+J§ M1 height
A:ea-——lx 5 X Bﬁ M1
2 2443 2+ ~
93
7+4~/§
= 9J§ x7_4\/§ M1 Rationalise
T+43 7-43
_ 6343-108
49 — 48
=6343-108 Al
Method 2: -
1 6 Y
-—x[ ] sin 60° M1 Area of triangle
2 {2+43
=l><in§l M1, M1
2 4+43+3 2
93
7+4~/§
= 9J3- x7—4\[§ M1 Rationalise
T4df8 P=Af3
=633 -108 Al
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\6
5 (I~i]
5
1_,,[6}[ leJr[é]( x]z [6J[ ,\]‘4_ . .?pplybinomial ;
= - - o theorem to expand at
1 5 2YANR SPANR least 1¥ 3 terms.
- I—E\ +§x2 —iaq+
_____ 5 5 25
o\
(I—TJ (5+b.7&)
2
= (1—Ex+2x2 —ix3 +...](5+ bx)
5 5 25
— _6 3 2 i Show expansion at
=15+b0) =2 X(5+ )+ F S+ M il P
=5+bx—6x—6?bx2+3x2+... i
5+ibx-6x—65—bx2+3x2=a—x+cx2
: - S—
By comparison constant terms, a@ = 5 (Al |
By comparison x terms, b—6 =—1 _______________________
b=5 P Al |
| . 6b
: By comparison x? terms, ol
c=-3 Al_
6(a) | 48x> +162y°
=6(8x° +275) M1
=6[(2x) +(3s)' ]
- =6(2x+3y)[ (2x) -(20)B3y) +(3y)* ] M1
= 6(2x+3y)(4x2 —6xy+9y2) Al
48x° +1625°
(b) : z
-12x" +18xy-27y
_ 6(2x+3y)(4x" —6xy+9y*) M1
~3(4x* - 6xy+9y*) ECF
=-2(2x+3y) Al
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BP-~258

ele’ =¥,
log,(x+2)=1+log, ¥

2+x=4y —(1) Ml
log,(x+2)
---3--2-—- =1+log, v M1 Change of log base
i log,(x+2)=2log, 2+2log, »
| x+2= 4y* -—(2) M) Obtain non-linear eqn
By substitution.
(4y-2)+2=4y" Students likelv to cancel y from
i both sides.
y-y=0
»y-N=0
y=0 or y=1
When y=0, x=-2 (rejected as log, 0 is undefined) Al My‘k.givm to
rejection of answer.
When y=1, x=2 Al
8(a) | Minimum value = —6 Bl B
Maximum value = 4 Bl
(b) | Period = 720° ;BT; . w
""" Bl - sine
curve
- : through
. (0% -1),
/ (180°, 4)
and
| (360°, -1)
{c) :
= B1 —sine
curve
passing
through
('18033 "6}
and
(-360° -1)
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9(&1) 21’1—3 _2x
= 2%(2* 1) M1
=(2%) Al
Hence, 2°"* —2" is exactly divisible by 7.
(b) | 277 —7(2")+3=0 o
24— Tu+3=0 MI
u=3 or I£=-1- EM]
2 - 5
y 3o 7]
2
. or y=-1 ,
g2 ;
y=158 or y=-1(to3sf) i Al, Al
l+cosx sinx
10(a) | LHS = +
%@ sinx l+cosx
_ 1+2co0s x+cos® x+sin’ x - Make denominator
sin x(1+cos x) same
2+2cosx . e
= M1 Trigo identities
smx(I+cosx)
_ 2 M Cancellation of
_sinx : common terms
= 2cosec x (shown) i Al
(b) | 2cosec x=3
sinx = 3_ M1
3
x=0.72973, #—-0.72973
=0.72973, 2.4119
=0.730, 2.41 (to 3s.f) Al, Al
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9-3
= —]
grad of AD =1 M1
Equation of AD:
y-9=1(x-3) )
y=x+4 Al i
........ s S |
1X0,4) B1 ECF from (a)
. 0+5 4+9
(c) | Midpoint of AD = (TT) M1 ECF from (b)
5]
2°2
Equation of perp. bisector of AD:
13 > |
o o ) | S M1
g =-ifag)
y=-x+9 Al
(d) | Solving (¢) answer and 2y = x - 3 simultaneously, ;\/_I 1 ------- ECF from (c)
x=7,y=2
C(7.2) Al
Ar-lSOFiI15 M1 .ECFf b). (d
@179 4 2 3 9 STl
1
= —(140-65
=37.5 units® Al
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