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’JI — AM-2014 -~ Paper | pl

The curve: y =(4+ p)x’ —4x+ p hasa maximum point and cuts the line - y'.= ~1 at two distinct

points. Find the range of values of p. | ' ' {5}

A curve has the equation y =3xe?*!.
.'1’(1) Show that the curve has only one stationary point. : {4]
(u) Determme the naturc of this stationary point. ’ (2]

The diagram below shows the graphs of y= f(x) and y= f(x)+3.
‘Given that J: f{x)dx =16 and f:f(x) dx = -7, evaluate

O firwa, . il
‘ ,‘ iii)ﬂ, me area of the shaded region, . ‘ 2]

14 y=fix)+3

4

y=fx)

* Using a separate diagram for cach pan, represent on the number line the solution set of
O W< o m
‘_(n) 2x +1)? >9 o | - 2]

] :chcc state the rangc of valucs of x which satxsfy both mequalmcs B o 2]
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5 Solve the following equations in the given range:- - . °

(a) ;cos(Zx—%)«Msian =0, 0<x<3 o 4]

(b) secx(tanx-2)=2cosecx, -—180°<x<180°. - ' ‘ {41
Begin this Section on a fresh sheet of paper.
6 Giventhat o’ + 8 =14 and that af =7.

(i) find the value of a + 8, where o+ 8 >0, o 2]

(il) Find the quadratic equation whos;.c_i'oots are —1-and g -1. 4 o Bl
7 () Solve log,(log,(10x+2)] =log, 3. o ' o Wl

(1i) The solution of 2*** =2**' +3 can be expressed in the form log, —5 ; where p and q are

integers. Find the value of p and of g. ‘ Bl

‘

‘8  The figure shows part of the straight line graph whichis obtained by plotting -%— against x for. a a0

relation between x and y given by 4y =8x® +12x*. This straight line graph passes through 2 (1,p)

and cuts the x-axisat R. Qis a boint on the horizontal axis such that ZQPR =90°and ZQRP =a'..
Yy

—

2
A X

. -Find the value of p, of & andthex-coordmage (}f'Q.; o oo : Mo

-~ e

L 4
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. 9 A round stool has radius 2 m and height 1 m.

A small-lamp-O is. ﬁlaced h metres vertically above the centre of the stool, where 0 <h< 4.

The lamp casts a shadow of the stool onto the ground.

hAm
A\ 4
A&
Imy| -
v
: 2
(i) Show that the area of the shadow, 4 m?, is given by 4 =i’£_-(—2~:-—-l)— . ' 2]

.(ii) The lamp is lowered vertically at a constant rate of i—mls, find the rate of change of 4 when i =3,

i

. 4]
‘Begin this Section on a fresh sheet of paper.

10 - The ﬁmctio'nz Jis defined by f(x)=2-5x~x*; '
S () Express the function in the form f(x)=a~(x+ I.;)2 , stating the ma;;imum value of f(x). [3]
- =" Sketch the graph of y=|f{x)| for ~65x<1, indicating the coordinates of the maximum point
- A ax;d' the boinw. of intersection with the coordinatc axes. - : &)
- @it Héncé, state éhc-_mnge of values of z in thc range —6<x<1 for which the equation |f(x)=z has

g s

s 4soluti9ns, o : : B - ; il
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11 (a) In the figure, the tangem to the circle at B meets the diameter A£ produced at C. Given that BD is

perpendicular to AC, prbve that

(i) EB bisects ZCBD, B3]
(ii) AABC is similar to ABEC, (2}
(iii) ABx BC = ACx BE. -

(b) Inthe diagram, £ is the point of intersection of the diagonals AC and BD of the quadrilateral ABCD.
The points P, Q. Rand S are the midpoints of 4, BE, CE and DE rcspectivcly.'
Prove that the perimeter of 4BCD is twice the perimeter of PORS. {31

12 A particle moves in a straight line such that ¢ seconds after passing through point O, its displacement,

s metres, is given as s=ksin(z¢), where k is a constant.

(i) Express the velocity v ms™, of the particle in terms of 7, kand 1. 1] '
(i) The initial vélocity of the particle is 4z ms™ . Find.the value of &. 2
(iif) Find the value of ¢ at which-the particle first comes to instantaneous rest. ' 3}
(iv) Find the total distance travelled by the particle-in the first second. : 3]

vEnd of Paper
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Answer key.
L  -S<p<—4 « 2. The stationary point is a minimum point at x=-%
3'1 (i)' '0) ﬁf(x)dxzm_(_7)=23- 4. 1@ x<3 and -x<3
co , x>-3
O———0
+ i—» x
3 3 -
@) | Sunits? (i) | Solutionset: {x:xe®R, -3<x<-2 or l<x<3}
5. 1@ | x=148rad 3s/) : 6 1O | a+p=v28 or 247
G (b) - x=-1 10.1°,~:%6.2°,69.9°, 143.8° ’ (“) Eqmﬁon: x2 —(2«/7-2)1”#(8*2«/7) =0
.l | x=3 . 8 | .| x-coordinate of Qis 11.
@) { p=3,9=4 11§ (8) | i) 44BC issimilarto ABEC. (44 similarity)
BRI ar
: : —m (s
27
TR R
Maximum value of f (x):%s— or 8-}{

2 4

(A} 0<zg 4
{127 [ v=krcos(at)

@ | k=4
@) | t=0.5s .
(iv): | Total distance travelled by the patticle in the first second = 2(4)=8m
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1. A cup of hot drink, initially at 95° C was left to stand in a room.
The temperature, §° C, at: time # minutes is given by the equation § = Ae™™ + 28,

where 4 and kare constants. At6 minutes;:>thc tempcxamr.e‘dropped‘to 50° C.

(i) Find the value of 4 and of & . [31
(i1) Find the time T minutes, where 7 ié.a whole number, after which the temperature is
below3stC. - @2
(iii) Calculate the rate at which the tcmpcratun::'. decreases when ¢ = 0. 2]

(iv) State the temperature the drink will reach when it is left to stand for a long time. [1]

i

2. Given that the roots of 3x*~ 13x+2=0arexand B,

(i) State the value of (@a+p, {1]
®ap. o

(ii) Given further that @ = In p and B = In g, find the value of each of the following:
@Inp?xIng, : om
(b) loggp + log,q. : ‘ 3]
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B The above diagram shows a graph of the curve x =4y —)*. The curve meets the y —axis at
the"c.)rigin and point 4. The line x = pis a tangent to the curve.

(1) Find the coordinates of point 4. and hence the equation of the line of symmetry.

) (2]
(i)  Showthat p=4, 2]
(iii)  Calculate the area of the shaded region. . (31
' s 5. . .
4. (a) Expand (1 + 2x) ” and (1 — 2x)” in ascending powers of x.
Hence write (1 +2x)° - (1 -2x)" in its simplest form. 8
Use your expansion to find the exact value of
(1+242y -1 242 03]
(b) Given that ais positive, write down in descending powers of x, the first four
ferms in the bxﬁa,nsién of (x 423 ’sAin;xp’libfying’ the coefficients. (3]

_;Gijcn that the ratio of the coefficient of the fourth term to the coefficient of the second term

i§7.29, find the value ofa. . . 2]
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~ Section B. ( Starton a fresh shee{'of px;pcr;). ' ‘
5. Thelines y=8andy=- 2 are tangents to a circle C;,
The line 3y =x + 11 is an equation of the diameter of the circle.
Find (i) the radius of the circle. ‘ ‘ 8!
(ii) the coordinates of the centre of circle C;, 31

Circle C; has the same centre as that of Circle C; but its area is twice that of the area of

Circle Cy.
(iii) Find the equation of circle C; in the form x* +y2 +px+qy +r=0,
where p, g and r are integers. . B3]
. 4 3 2 3' 2 ©6xt 4+ bx+c
6. Giventhat (x" tx” +4x"-3x + 1) + (¥’ ~x") =a+x + -—T(—-——ﬁ-—, find the value
. .- x x—
of each of the integer a, b, and c. « 31

‘ -
Using partial fractions and the values of integer g, b, and ¢ found,

4 3 1 :
x' +x +4x 3x+1dx 6]

5
evaluate I T
3 x -x




. .»i*;;::‘;: 7. (8)

\ 4
D+

0 \ '
..y=cosé

The above are sketches of the curves y = sind + 1 and y = cos@ for 05 8 < 3

The line 8=k meets the curves at points 4 and B respectively, where 0 < k < % z.

Find the length of 4B when @ = 3—:—

Show that at this value of §, AB is the maximum length.

.

(b) Giveny=e %, find % Hence find the exact value of E 4e°*** sin2xdx .. -

8.

sin’ @ +cos’@ 2-sin20

*(i) Show that — =
sin (9 +cos & 2

sin 9+cos 0 7

—,.show that sin 29
sin@+cosd 10

(ii) Hencc or othetwnsc glven that

(iii) Given further that 26 is an acute angle, without using calculator,
find the value of (@) cos 6

(b)tan36.

u«lu:

(4]

&) R

o

2]

. (3]
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Section C'(Start.on:a.f resh sh'eeﬂt,otffpap'g:r;)
- 3

.The diagram showé two triangles OAB and OBC with L OAB = £OBC =90°, and
£AOB =6, '

The line CD is drawn parallel to BA.

Given that 'OB =5cmand BC=2cm,

(i) Show that CD =2cos 6+ 5 sin 6. 4}
(i)  Express CD in the form R sin (8 + a). : (4]
(ili)  Find the maximum value of CD.and the value of 6 at which it occurs 3]

10. (i) Express the function fx)=9x + 3% — 8x — 4 as a product of three linear factors,
4 and show that the equation fx) = 0 has 2 real distinct roots. B3]
(ii) Given‘;r = f(x) Jfind the .coordin;ates-of thetumiﬂgpoints of thc.cur've-
y=92 +34 ~8x—4. e
Sketqii’mc curve y =92 +3x —8r—d, | ’ -
¢ P_-rt')of'of nature of mmiﬁg'point is not required.) © . E— . {s]
(i) From your sketch,
(a) state the range of values of x for which y is a decreasing function. m
(b) explain why the function g(x) = 9+ 3.\'} -8x-5 has"only one linear factor.
: 1]
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11. The line y = x intersects the curve y = x? at three points 4, B and O, where O'is the erigin.

(i) Find the coordinates of 4 and B. h B3]

(i) Sketch the curve y = x* and the line y =x on the same axes. 3]

. . 1 1. . .
* (iii) Given that-the point P.(-é, -2~) lies-on the curve, find the perpendicular distance from

the point P to the line y =x. ) (4]
(iv) Find the gradient of the tangent to the curve at the point 2.
State whether the tangent drawn at jaointP will meet the liney =x, givinga -

) . X 1 - .
reason for your angwer." . ) 31

Eud of paper
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: .Answc'r.'Key
Lo () |k=0.186(3s.f) @) S )
| @arp=2 @ap=3
(i) | T=13. -1 (ii) 22 26l
' @ @ S
(iii) | 1.94" C/min. @ |s9642.
(iv) | 28°C ®) | since.c 0,01
310 [AQ04) ® S units.
_{ Equation of line of symmetry is y=2 -
(iii) Y (ii) |-Center of circle (-2,3)
- ‘J:_t" )
, K (iii) x2 +y1;*-4x~6y—37=0.
s o v=2 ‘
7R
v j P ) v x Y
xky Q) x* v + 45 <3x+1
. X=xt
1 4
Ry e
. 1_,2 (i) | 15.7 (3 sig fig.)
R d shaded g5~ w2Z .
oquired shade ama 3 3 uni_tsz | |
7 (@ | 1+V2uals (iida. VN
3 cosd =T
sthe valucofhat 6 = -E/r is maximum. '
® | 2 (b) 4
!:‘-48“‘“ stn 2xdx = 2(e — J;) ! 9
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- e L, - . B i N
9 | Gi) | cD=29 sin(® +21.80%) - 11010 |2 ]
| (i11) | 9=6820° . Stationary polnts m(*z 0 and( % ' _6%5;
- 3 _

=68.2%(to 1 dec.place.)
1. @ |4 andB‘ are points {1, 1)and (-1, -1)

o .. : | : 2 ‘:
@ : 1 Z _ : -2-/\ : 2

b= -
|

H R

X K/
; 5+
b : (LY
1 l 7

= Draw the lmoy- !on thegmph ot‘y-j(x) )
The line‘thects the curve atonly one potat. © : f;;'
i 2 Thus 9 +3‘z &= ‘has onlyonellneetmctor
- | (i) P«pmdbthdmmﬁmn(:‘ )w( 36 I : T e

-Zém
16

(iv) | since gradient of tangent and
' gradient of line y=x are different, the |
lines will meet, »

, ¢ v

<‘ - ‘ ‘A A -
.. ’

- e - {
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