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PO N 10 1

YEAR 12
MATHEMATICS

. "PRETRIAL
TERM 1 2015

Time Allowed: 3 hours + 5mins reading time

Examiners: CO BT BR BO

Instructions:
+ USE A BLACK PEN.

«  Answer every QUESTION on a NEW PAGE.

+  SHOW all working.

« Draw clear, well labelled, BIG diagrams.

+ Marks may be deducted for careless or untidy wark.

+ Board approved calculators may be used.
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Question1— (10 marks)

What is gp%ﬂ correct to three significant figures.

A)400 B} 410 C) 4097 D) 4008

Find 7 dx

xrl 2

A mxte 8 I a+c D) T4c
2 . 2

‘Salve: (27 =2%

A} x=6 B) x=4 C) x=242 D) x=8

Factorise: 3a” + 10@_

A’ (Ba-2)a+9) B (Ja+2)a-4)

C) (Ba+4dXa-2) D} (Ba+4)a+2)

: ) )

Simolify: X —4x )
implify 2x-8 T

A 1 B x-2 x -2
) w208 T 0 §om

Solve the simultaneous equations 2x+y=3 and x—-2y=4.

A} x=-l, y=2 B) x=1, y=1
C) x=x2‘, y=-1 D} x=-2, y=1
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7. Solvefor 8:

V3tanf+3=0 for 0° < 65360°

A} 8=150",330°
Q  9=120°300°

@ f (2x+1)% dx

—AY 1C %(21: +1)§+c
~

8 4
.G 5(2}:1- P+e

B #=60° 240°
D} #=30%210°

P
B} ——2-(2'5:*‘1)? +c
. 3 ._\

LA

3 4
D) §(2x+1)3 +e

9. Find the derivative of x%e® with respect t@

mfg) B axe

C) (2x wxNe™ D) (+x)2xe™

10, Find the values of a and b if (a + 22 = 5+24b

A} awu25, b=2

C} a=3, b=6

Meortah College Mathematis Department

B) a=25 b=6

D) a=3, b=2
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Question 11 { start each question on a new page) { 15 marks}

a) Saolveforx:

x-5 x+1
_Arr.s
3 4 3
~ b Find the integers a and b such that 7 _. a-b2
54342 3
¢} Inthe quadrilateral ABCD the coordinates of the polats A and B are (-2,4)
and (4,1) respectively. The equation of the Ii m
¥y
Af-z.4)
[ e
T Bla.1)
o
efa s -i 4 N ; i ; 3 |
a1
]
L
- Find the gradients of AB and DC.Hence, explain why he 5
quadrilateral Is a trapezium. ~
I} Find the length of AB 1
1
Iit’, The line BCls parallel to thy y-axis. Find the coordinates of C.
W) Theline AD s parallel to the x-axis. Find the coordinates of D. 1
2
v} Find the perpendicular distance from B to DC
vt’. Hence, find the area of the trapezium ABCD 2
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Question 12 { start each question on a new page) {15 marks)

a}  Differentiate: (Ze” - 4)7

2
b} 1
The first three terms of a sequence are 20, 15, 111

i} Give a reason why the sequence Is geometric? 1

fi} Find the 8% term of this sequence.{ give answer in index form) 1

i 1iﬁ) Write an expresston for the sum of(n terms of this sequence. 1

( give answer In simplified Index orm})

iv) Find the limiting sum of this sequence.

L) Find the equation of the normal to the curve y=x +¢* at the point

where xa0

c) Consider the parabola y* = 8(x+2)
i} Find the coordina_tes of the vertex.
ii)) Find the cocrdinates of the focus.
fii) Find the equation of the directrix.

iv) Find the end points of the latus rectum

2
Evaluate: f & dx  {glve answer to 2 decimal places }
i
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Question 13 { start each question on a new page) (15 marks}

a)

b}

|

»
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The graphs of y=x—4 and y =" —4x intersect at A and B.
¥

— |

i} Find the x-ca-ordinates of the points of intersection of
the 2 graphs,

it} Find the area of the region baunded by y=x-4 and
y=x'-4x

The quadratic equation 2x* +8x+k= 0 hasroots ccand f, Use this
information to evaluate:

1} a+f
)" Given that _a{iﬁ 4ap* =6, find the value of k.

tor what values of m does the equatlon 2x* + mx+8=0 have
2 posltive, unequat real roots?

A tourlst drives 25 kmfromtown P on a bearing of 150°T to town R.
He then drives 45 kmon a bearing of 022° T to town Q.

i) Draw the diagram into your examination booklets and show
that 2. PRQ = 52°.{ give reasons )

il} Find the distance from P to Q, { to 2 decimal places }



Question 14 ( start each question on a new page) (15 marks)
a)  Afunction f(x) s defined by f(x)=x"-3x" for 3sx=4,

] Find the x and y intercepts

ii} Find the stationary points and their nature

i) Sketch the curve y = f(x), clearly showing the intercepts and
the point of inflexion.

"Ale ) Find the range of f(x}

by  Use Simpson’s rule with(s}t)nction values to find an approximation to

4
fxeJr dx
0 ( give answer to 2 decimal ptaces)

C - 2
! If sinf=x, express ﬂ interms of x
sec 8
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~_-  of axes. These curves meet at (3,3} as shown.

Question 15 ( start each question on a new page) {15 marks}

a)  Sami calculated that the area of the sector below is 47 em’®.

i) Find the radius of the sector. 1
i Find the perimeter of the sector. 2

b} The graphs of 3y=x* and y=-x" +8x-12are shown an the same system

1

Calculate the area enclosed by the curves 3y=%%  yu=-x*+8x-12
r

and the x-axis. 4

— 8- 12
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d)  The area enclosed by the curve y=2¢"+1 and thelines x=1and y=3 Is

shaded as shown in the diagram.

7
]

g d I

iij

L 4

Show that the volume of the solid formed when this shaded
region Is rotated about the x-axis can be expressed as

V= 4:rj‘(e"+e‘ —2) dx.
[13

Calculate the exact volume of the solid formed.

g) Thediagram shows the graph of y = f(x)

| y=F{x)

0

(it}
(iit)
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for which values of xis theiéerivati(:e‘ y= f(x}, negatlve?
What happens to f'(x) for large values of x?

Sketch the graph of y= f'(x)
on the attached tear-off sheet

Question 16 ( start each question on a new page} {15 marks}

a 1
) Differentiate (x*+8)* hence find fx’ (x“ +8)4 dx. 3
0
b)  If tan®8+2sec’ 8=35, find the value of sin*4g. 2"
¢} K(kk-e™) L{-4,-3) and M(5,9)
AL A3 (3
Show that the area of AKLM'AA“E(SE +k+7) ) 3
d) A farmer is fencing a paddock using P metres of fencing. The paddockis to
be 1n the shape of a sector of a circle with radius r and sector angle 6
i} Show that the lehgt,imf the‘fenclnyequired to fence the
perimeterof the paddack s P=r{0+2). 1
ii) Show that the area of the sectoris A = %Pr'u ., 1
i} Find the radius of the sector, In terms of P, that will maximize )
the area of the paddock.
iv) Find the angle &,that gives the maximum area of the paddock. 1
v) Explain why 1t Is only possihle to construct a paddock in the
R P P
shape of a sector if <r<—. . 2
20w +1) 2
END OF TEST
Morizh Colege Mathematics Department 11 ¥i2 2u PreTrial 2015
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