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Question 1 - (Start a new page)

Evaluate ¢, the hypotenuse of the following right-angle triangle, correct to three significant 2
figures: '
34cm
c
23 cm
Graph the solution of; |x + 3] <9 2
L. 3% =27 ' | : 2
Simplify:
P fy 2x+6
Solve: 3ol 342 =3 2
2 5 '
. -
Find @ and b such that: (3 +J§)2 —a+b2 2
2

The surface area, 4, of a sphere is given by: 4= 47R” where R is the radius of the sphere.
If a sphere has a surface area of 120cm?, find the radius correct to two decimal places.
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Question 3 — (Start a new page)

Question 2 — (Start a new page)

) ) () Calculate the angle between the line 3y —5x =17 and the positi{/e direction of the x-axis, 2
(2) A ] correct to the nearest degree.
B(5,6)
A 0
K
NOT TO SCALE ®)
— X - \\<> \ , " o
B c ' b i r 2
. NOT TOSCALE
The triangle above has vertices 4, B and C whose coordinates are: (3,7, (5,6) and (1,1) Triangle ABC is right angled atB
respectwely ZLBAC =50, AC=CD, AD=DE
o Find the size of ZAEB. Give reasons.
@ Show that the equation of the line BCis 5x~4y =1 2
. 2 .
(i Calculate the length of the segment BC in exact form ) . -
(ﬁz) Find the perpendiular distanizlofthe point A from the fine BC 2 () Find the centre and radius of the cirole with equation: x” + " = 4x -2y, 3
(iv)  Find the area of the triangle ABC
(b) Inthe quadrilateral ABDC
BC=13.2¢cm ZABC =67} /BCAd=44"3 /DBC =40"; ZBCD = sg° (d) Solve the inequality: (x—2)(x+3) <6 3
s
,D—
e+l
(e) Show thatif: In(a+1)-In(a—1) = then a=
) Je—-1 2
A / g : :
@) Usiné the sine rule, find the length of sides AC and DC correct to two decimal places 2
(ii) Using the cosine rule, find the distance between 4 and D corréct to two decimal places 2
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Question 4 — (Start a new page)

(2) The roots of the quadratic equation: 2x* +4x+1=0 are & and . Without solving this
equation, find:

® of

(i) a+p
11

(iii) ' > + —/—3—

The recurring decimal 0.75 can be written as (0.7 +5) where §'is the limiting sum of
®) a geometric progression. '

@) State the first term and the common ratio of this geometric progression'
(i) Find the limiting sum of this geometric progression and, hence, write 0.75 as
a simplified fraction :
(c) A parabola has a vertex at (0, 3) and a focus at (-2,3)

@) Draw a sketch of the parabola, clearly indicating this information.
(i)  Find the equation of this parabola.

. (i)  Add the directrix of this parabola to your sketch and state its equation
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. Question 5 - (Start a new page)
(a) Nathan decides to start mnning every morning. He runs 1.5 km on the first day and then
every day after that he runs 0.5 km further.
) How far did he run on the seventeenth day? ' i 1
()  On what day did he run exactly 16 km? . 2
(ii) Each day after his run, Nathan records the total number of kilometers he has
Tun so far.-After how many days will his accumulated distance be 161 km? 2
® e
:
i
L
I
i
N
t
|
N SR 1
i
The parabola above is drawn to scale. .
(i) State the coordinates of the points where the parabola crosses the x axis and the y 2
axis.
(ii) Hence, or otherwise, find the equation of the parabola in the form y = ax* +bhx4c 2
. ( . N
T 4 i
(¢) By using the substitution X = x* + 2x, solve the equation: '
3

(P +2x)(xt +2x-1) =6
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Question 6 — (Start a new page)

(a) Given the curve y = and the line y =-x+c¢

x=2

@) Show that the x-coordinate at the poirit of the point of intersection between
the curve and the line must satisfy: x* ~(c+2)x+2¢+1=0 )

(if) Find the two values of ¢ for which the line touches the curve at one point.

(b) Evaluate:

x -64

® XI—E} 2x—8
(@) lim 3(x+h): +2(x+ k)~ (3x* +2x)

-0 h

(2} Find all the values of x in the interval 0" <x< 360“ for which 2cosx = —\/5
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Question 7 — (Start a new page)
(2) Differentiate:
. 2
i) y==+3x"-1
x

(i) y=In(e* +3)

(b) Find:
0 J.(w)dx
X
1
. dx
) 5“ Ix+1

(¢) Find the equation of the normal to the curve y =x'+x-1 at the point where x=1
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Question 8 — (Start a new page)

@

The cﬁrve above is the graph of y = xInx
@ Show that the coordinate;s of 4, the stationary point of the CliI'V?, are (—i— — %)
(i)  Verify thaf the graph crosses the x-axis aé (1,0)
(iily  Consider the function: y = x*(2Inx ~1). Show that

Y 4xlnx
dx

(iv)  From 4, a perpendicular to the x axis is dropped. Using (iii) or otherwise,.
. -2
squared units.

show that the shaded area is 1-

(®)  The function y=ax* +bx’ has a point of inflexion at (2,16). Find the value of a and b
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Question 9 — (Start a new page)

® @

Given that all cubics of the type: y = ax® +bx’ +cx +d have one single point of
inflexion, show that the of x coordinate of the point of inflexion of a cubic graph,

x, ,is given by the formula: x, = —%

@iy What conclusion can you draw about the point of inflexion of the cublc
y =mx® +nx

8

) 2+x*
Using Simpson’s rule with 5 function values, estimate the area under the curve from 0 to 4.

(b) Consider the function given by y =

©
< 2 km »
«— Xkm ———y &
4 /P B I
4 /
: / |
4
J ! km
el
.;"j’
.*,’-
i v
0

The diagram shows a straight section of a river with parallel riverbanks 1 km, wide.

Ben is at point O on the bank. He needs to reach pomt B on the opposite bank. The point 4
“is directly oppos1te him on the other side of the river and the distance between 4 and B is 2

kilometres. -

Ben can swim at 6km/h and jog at 10km/h. He wants to swim in a straight line to the other
side of the river, to a point P (between A and B), and then jog the rest of the way to B. Let
the distance from 4 to P be x. ’ '

(i). Show that the time T, in hours that Ben takes to reach B is given by:

- Vx4l +2—x

T=
6 10

(i) Show that if Ben wishes to minimize the time takcn to complete the journey from O
to B, then he should sw1m to a point P, 0.75km from A4.

(i) Find the minimum time it takes Ben to complete his journey, to the nearest minute.
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Question 10 — (Start a new page)

() The terms £,,f,,t,,.4, form a geometric progression
1 2 3 n g i p
1) Show that the terms: In#,,Int,,In#,,...In¢, form an arithmetic progression

"

(i)  Show that: f; xt,%,f5 X2, = (t, % £)?

®) .
P @, k)

4>

The parabola above has equation: y = kx® (k > 0) and the point P (p, kp®) lies on it.
A second parabola has a vertex at P and passes through the origin, as shown.

(i) Show that the equatibn of the second parabolais y = —kx* + 2ipx

(ii) Show that the coordinates of the point O, the positive x intercept of the parabola
y =—ke* + 2kpx , are: (2p,0) .

(iii) Show that the area bounded by the parabola y = ~kx® + 2kpx and the x-axis is:

%kpi‘ square units.

(iv) The parabola y = fo® divides the area bounded by the parabola y = —Joc® + 2kpx
and the x-axis into two areas: 4, and 4, , as shown.

Prove that: 14'— = l
4, 3

- END
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Question 1

WUTSLIVLL £

.

In the triangle ABC above the vertices are at (1,1), (5,6) and (3,7) respectively

(a) 34 cm
(4
c=+2.3 +3.4% = 4.10cm
23 cm
®) | +3f<o
~9<x+3<9 M e
—12<x<6 ~12 0 6
© | 3x*-27 _3(x+3)(x-3) _3(x—3)
2x+6 2(x+3) 2
3x-1 x+42
- =3  /x10
{d) 2 5 X
5(3x—1)-2(x+2) =30
15x~-5-2x—4=30
13x-9=30
13x =39
x=3
(©) | B++2)? =a+by2
9+6V242=a+by2
11+6V2 =a+b6v2
a=11 b=6
A=4aR’
O 1 1202 4z’

30 _g R=,J§9=3.o9cm
T w
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(a)
. 6-1 5 5 .
6] 1;1”:?_—1:2 y-—1=z(x-—1) 4y -1 =5(x~1) 4y—4=5x-5
Sx—4y=1
() BC=\[6-1D"+(6-1)7 =16 +25 = alunits
@iy 4= P-4 -1 d= —I——4—units
V5?4 42 Va1
(iv) AreadBC= 14 x4l x 1 = Tunits’
Va1 2
®) , . |
@ 4c=1328067 13 00em pe=1328040 ¢ o
: sin 69 sin82
(i) 4D? =13.2* +8.57> —2(13.2)(8.57)cos102
AD =17.01cm
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Question 3

(a) Rear‘range 3y-5x=17 3y=5x+17
5 17 5
==x+— =
¥y 3 3 m—; tan6=§ -6 =59"

A
(b)
Triangle ABC is right angled at B NOTTOSCALE
LACB =40 (complementary)
ijC = 20" (external angle, base angles equal)
EB =10’ (external angle, base angles equal)
© | X +y*=4x-2y

X' —4x+y" +2y=0
(x—-2*-4+(@y+1)*=1=0

@x=-2+(p+1)* =5
Centre at (2,-1)

R=+5
() | x—=2)(x+3)<6
¥ +x—6<6
P H+x-12<
(x-3)(x+4) <0 /t 7\ >
~4<x<3 _4\\_/3 ]
(d
In(a +1)~In(@—1) = - = atl,_1 ;
B @t 1 a+l 5
2 (a—-l) 2 = a—l=62=&
a+1=+e(a-1) = a+l=ave-e = 1++e =ae-a
14++/e =a(e -1) L L
o1 =a  asrequired
Moriah College Mathematics Dephirtment
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Question 4

©

S idrrl-Oaca adf. a=2 b=4 e=l N
1
W af=o=y 1
a 2
b
(i) a+f=——="2 1
a
-2
(i) 1,1 a+f _—2_ 4
a B aff 1 2
2
The recurring decimal 0.73 can be written as (0.7 +S)there S is the limiting sum ofa
geometric progression. !
@) 0.7;5 = 0.7_+0.05+0.005+0.0005+... 21
a=0.05 r=0.1
0.05
i) S=——t=—
®@ 1-01 18 2
: 1 34
0.75=07+—=-7
18 45
A parabola has a vertex at (0, 3) and a focus at (-2,3)
(i) Drawa sketch of the parabola, clearly indicating this information.
1
i
(i)  Parabola of type: —4ax = y* From diagram, foeal length a=2 2
~8x=(y-3)’
(i) Directrix =2 LI_J
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Question 5

Question 6«

[ ()

Arithmetic profession in whicl:: @ = 1.5 km and d= 0.5

@ T, =15+16(0.5) =9.5km
@if) 16=1.5+(n-1)(0.5)
32=n+2
n=29 days

(ii) 161= 5[3 +(1-1)(0.5)]

322 =n3+(n~1)(0.5)]

644 = nf6 + (n-1)]

644 = ;1[5 + n]

0=n’ +5n—644

0=(n-23)(n+28)

n=23 days (rule out negative solution)

@

To find intersection between line and curve solve:
y=-~x+tc
® 1 = —x+c= and the line must satisfy:
y= x-
x—2
=5 (x-2)(—x+c)=1
= —xt4+ex+2x-2c=1
= 2t~ (c+Dx+2c+1=0

(i) Set A=b? —4ac=0 = (c+2) ~4Q2c+1)=0
= ct~4e=0
= c(c-4)=0
= c=0 or c=4

(b) x-intercepts: (-1,0), (3,0)
y-intercept: (0,6)
L General equation of parabola with x-intercepts:
E . (’1’0)5 (310) L y= a(-x+1)(x_3)
; Substitute x =0,y =6 to find a
6=a(0+1)(0-3) a=-2
a2
‘ y==-2(x+D(x-3)
B -
' y=-2x"+4x+6
(©) | (2 +2x)(x*+2x~1)=6 Let: K = x* +2x

K(K-1)=6
K*-K-6=0
(K-3)(K+2)=0
K=3 or k=2

-2=x+2x
0=x>4+2x+2
0=(x+1)"+1
No solution

I=x?+2x
0=x+2x-3
0=(x+3)(x~-2)
x=-3orx=2

Moriah Coliege Mathematics Department Pre Trial 2011

(b) | Evaluate:
343 _ 2 2
) lim ™ 4 — i (x—4)(x" +4x+16) = lim ™ +4x+16 —24
x4 2x—8 x4 2(x_.4) x4 2
2 2 . a2
() lim 3(x" +2xh+h")+2x4+2h-3x" - 2x
h—0 h
. 3x® +6xh 43R 4+ 2x 420 ~3x% - 2x
lim
h30 h
. 6xh+3h* +2h
lim —————
h—0 h
i 162731 +2)
h—0 h
kin3(6x +3h+2)=6x+2
© | 2cosx= —\/5
ND)
COSX = —~——
2
Consider; cos@ = g = @ =30°
Cosine is negative in the second and third quadrants:
= 6 =150",210°
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Question 7

Question 8§

Atx=1,y=1 The pointis: (1,1)
y=4x+1

Atx=1, y'=5 = m

y=l==1 (-
S5y=5=—(x-1)

x+35y =6 (or any other presentation)

normal

@ M) y=2x"4327-1 & =216
(i) y=In(e*+3) - ok
e* +3
(b) | Find:
. 21 2x-4 -
(i) J'(x x- Vdx = J(x+2‘i)dx=x—+2x—4lnx+c
X x 2
H
. dx ! _b
(if) = Ix+1) 2o
Ny JGxnax
1 1
7
= QQX;L =§[m];=§[ﬁ_ﬁ]=§
Q
© | p=x*+x-1

1

5
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(@ i w=x u' =1
i y=xlnx Let: 1 x v'=l
X
y =1(lnx)+ x(l) =Inx+1 To find stationary point, set y' =0
x
O=lnx+1 —l=Inx = ~l=log,x = et =x
1 —

Substitute x=¢™' in y=xInx: y=e'In(e!)=-et =~
e

So 4, the stationary point of the curve, is at (l,— —1-) as required
e e

il. At x=1 y=1In{1)=0 (1,0) asrequired
2 u'=2x
o 2 UH=x
ii. y=x"2lhx-1) . , 2
. Let: v=2nx-1 v =;

fil =2x(2Inx-1) +x° (Z)
dx i x

d—y=4xlnx—2x+2x
Ix

gl:4xlnx

dx

. ! 15 17, a
v, A=|[xinzax =Zl.[4xlnxdx=z[x @hx-Df

T
111 4 2

A=—~[~2(21ne ~-1)-1 (21nl—1)]
4] e
i1 1 3 1

A= o(2-D4+1{=-=+1|=—[1-3e?
4L2( ) } 4[ ez+] 4[ ]

A=I—3fz'Z

square units.

(b) | The point satisfies y = ax® + bx® so, substitute: 16 = a(2)* +5(2)° = 16 =16a+8b
y' = dax® +3bx’ = y"=12ax" +6bx
At point of inflexion =2 and y" =0 = 0=48a+12b = 0=16a+4b
Solving simult | 16 =16a+8b b4 |
. =4, a=—
olving simultaneously: ¢ ' .,
Pre Trial 2011
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Question 9
(&) @ y=ax* +bx’ +ox+d ¥ =3ax® + 2bx + cx y"=6ax+2b
For point of inflexion set y" =0
0=6ax+2b —6ax =2b
b .
x; =——— as required
3a
. 0
(ii) X, = 3= 0 Therefore, the point of inflexion is at the origin.
n
® ] x 0 1 2 3 4
y 4 3 3 8 3 A~1{4 2 16 32 8} 2048 ,
2 kil L o Bl AT — T e [ =y
3 6 11 3 3 6 11 18] 297
x1 x4 X2 x4 x1
(©) | Using Pythagoras, OP =+1+x? ; PB=2=x y x P 2x
Using distance-speed-time formula T = D
S
2
@) T=\/1+x +2—x 1
6 10
. 1+x?
2505
Gy r=Utx)" 1 .1
6 10 5
o
T = 2)c(l+;r2)'°'5 1 7 x 1
6x2 10 6J1+x* 10
For stationary point, set 7' =0 0=—2 -~ 1
6v1+x* 10
X 1
- = = 10x = 61+ x” = 5x =341+x?
6v1+x* 10
= 25x” = 9(1 + x*) = 25x% —9x* =9
= 16x2 =9 = x2=i:> x=3
16 4

Nature of stationary point:

x| 0 [o075| 1
7 01 ] 0 0.017

MIN
(ii)  To find minimum time, putx = 0.75 in the time formula:

1+0.757 | 2-0.75 1
Z n 0 "3 hour, or 20 minutes.

T=
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Quéstion 10 -

@

®

d =Int, -Int,, = In(

Let #,,t,,t;,.-f, be a GP with first term ¢, and common ratio r.

t . . .
So, 2o = (where ris a constant) Now, in the progression: Int,,Int,,Int;,...In¢,,
n-1
If the difference between two consecutive terms is d, then:
t'l

)= In(r), i.e. the difference is constant, so the sequence is an AP.

n-1

(ii)

B Xty Xty X, =t X EFX it %oty

t %ty xtyx.xt, = () xrxr?xLxr!

. n L (0+424n-1)
tlxtzxtsx...xt"—(t,) X ¥ "

The index of r is the sum of an AP with a=0 and d=1 where there are n terms.
n(n —1)

0+14+2+..(n-1=
(n-1) 5

not)

%ty X By XX, =) xr 2
2n M)

tyxt, xtyx.xt, =(4)2 xr 2

1
LXE, X XX, = [(’1 )2 y r(n-x)];
tXt, Xy XL XE, = [(tl)x‘(tl )r(n—l) ]'2l

1%ty xty % .xt, = (0)x (@, )]% as required

(b)

(i)

General equation of parabola with vertex at (p,kp*) is: y =a(x - p)’ +kp* for some a.
To find the value of a, put (0,0): 0=a(0-p)’ +kp*
0=ap® +kp*

0=p*(atk) = a+k=0 =
Equation of parabola is: y = —k(x— p)* +kp*> =

a=-k
y=—kx® +2kpx as required

(i)

For x intercept put: 0 = —kx* + 2kpx = 0 = —kx(x + 2 p) 50, solutions are:

x =0 (the origin) or : x = —2p as required.

(iif)

2

3

» 3 3

2p _ kxs
A+ Ay = j(—/oc2 +2kpx)dx={ +kpxsz
0 0

as required.

(iv)

7 7.3 » B 3
4, = J(—kxz+2/mx—/az)dx=[ 2lex +kpx2:I =[ 2kp +kp3)=
0 3 ° 3 3
1
3

‘Sublracting from our finding in (ili), we get A, = kp’

as required
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