Various Questions
(From AEA Papers)

For answers, see the AEA website

2002, Question 6:

Fiowre 2 shows a sketch of part of two curves C1and Czfor y 2 0.

The equation of C1 & y=mi1— x™ and the equation of Cr 5 y=mz— ™, where mu.
miz, 1 and m are positive mtegers with 72 = mn.

Both C1 and C: are synmefric about the Ine ¥ = 0 and they both pass through the
pomts (3, 0) and (-3, 0).

Given that m +#2 =12, find

() the possibke valbes of m and m |

)
() the exact vale of the smallest possblke area between 1 and Ch, smplfimg your
ANSWeT,

()

(c) the lrgest valoe of x for which the gradients of the two curves can be the same.
Leave your answer in surd form
()
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2002, Question 7:

7.

A student was attempting to prove that x = 1 i the only real root of
x—-1=0
The attempted sohmion was as fllows.

Fpdy=1
3+ ix=3

2 Iy =1
x(xi+3)=1

y=1
or x1+i=1
ie. r*=-1 o sohiion

only real root s x = 1

(o) Explam clearly the error m the above aftenpt.

2)
(b) Give a comrect proof that x = 1 is the only real rootof x* + 3x— + =0.

3)
The ecquation

efx-a=0 @

where o, fare real o= 0, has a real root atx = o
() Fnd and smphfy an expression for § m fems of o and prove that o 5 the only real
root provided |af < 2.

(6)

An exanmner chooses a postiive mmber « so that o & the only real root of equation (T)
bt the meorrect method used by the student produces 3 distmct real “roots™

(d) Fnd the range of possibke wvales for o
(7




2004, Question 3:

3. fix) =3 — (k + 4)x + 2F, where % is a constant.

(a) Show that, for all values of &, the cwve with equation y=flx) passes through the pomnt
(2,0).
(1)
(b) Find the values of k for which the equation fix) =0 has exactly two distinct roots.

)

Grven that £ > 0, that the x-axis 1 a tangent to the curve with equation y = fix), and that the lne
y = p infersects the curve in three distinct points,

(¢) find the set of values that p can take.

C)
2004, Question 6:
. fixi=x-[x]. x=0
where [1] & the largest mieger =x.
Forexanpk, §3.7)=37-3=0T7.§3)=3-3=0.
{77) Sketch the graph of y=fix)for 0 £x < 4.
(3)
r
() Fmnd the valee of p for winch J‘ f(x)dc=0.18.
(3)
Given that
1
X)=—— x20, k=0,
™= . .
and that xo = 1 & a root of the equation fix) = g(x),
(c) fnd the vale of £
2
() Add a sketch of the graph of y = g(x)) to vowr answer to part (a).
1
The oot of fix) = g(x) m the mierval n <x <n+ 1 5 v, where n &5 an mieger.
{g) Prove that
2x3 —(2n—1pp—(n+1)=0.
4

() Find the smallest vale of # for which x» — 5 < 0.05.
4




2005, Question 1:
1. Apomt P lies onthe curve with equation
x%+3?—6x + 8y =24,

Find the greatest and least possible values of the length OP, where O'is the orign.

(6)
2006, Question 4:
4. The line with equation y = mx is a tangent to the circle C; with equation
(x+4)+(G-7"=13.
(a) Show that m satisfies the equation
3m” + 56m + 36 = 0.
(O
The tangents from the origin O to 'y touch € at the points 4 and B.
(5) Find the coordinates of the points 4 and B.
®

Another circle C; has equation x* + »* = 13. The tangents from the point (4, —7) to C, touch it at
the points P and Q.

(¢) Find the coordinates of either the point P or the point Q.

(2)

2010, Question 6:

: : 4 4 2 2. . - .
6. (a) Giventhat x" +y" =1, prove that x” +»~ is a maximum when x ==*y, and find the maximum
and minimum values of x° + y°.

)

(b) On the same diagram. sketch the curves C, and C, with equations x*+y* =1 and x>+ " =1
respectively.

2

(¢c) Write down the equation of the circle C,, centre the origin, which touches the curve C, at the
points where x==1y.

M




2010, Question 7:

7.
fx)=[l+cos(x+ D[l +sin(x+ 1], Osx=<lsx

{a) Show that f{x) may be written in the form

f{x}:{é+muf, O=x<2x

(3)
{b) Find the range of the function f{x).
2)
The graph of v =f(x) is shown in Figure 2.
Vy
\ /y- v
0 - Tt &
Figure 2
{c) Find the coordinates of all the max imum and minimum points on this curve,
(&)

¥y

Figure 3

The region R, bounded by v=2 and v =f{x), is shown shaded in Figure 3.

(d) Find the area of R.




2014, Question 7:

Y

Figure 2

A circular tower sfands m a large borizontal field of grass. A goat is attached o one end of a smng
and the other end of the sming is attached to the fixed point O at the base of the tower Taking the
point @ as the origin (0, 0). the centre of the base of the tower is at the point IT0, 1). The radius
of the base of the tower is 1. The sming has length 7 and you may ippore the size of the geat. The
cmrwe C represents the edge of the region that the poat can reach as shown m Figure 2.

(2) Write down the egquaton of C fory < 0. .

When the zoat is at the peint &{r. ). with x = 0 and ¥ = 0. a5 shown in Figure 1, the sring lies
along Q4 where (.4 is an arc of the circle with angle OT4 = # mdians and 4 is a tangent to the
cirche at 4.
() With the aid of a suitable diagram show that

r=simf+(x-fcos f

y=l-cos @+ {x— & sinéd
5
L=3

() By considering Jydﬁdﬂ. show that the area between , the positive r-axis and the positive

y-amis can be expressad in the form
[Fusin udu+ru=5i.11=udu+L'usinu|:u5u|iu

-] -]

(5)

1
@ Eh.e‘wﬂlatf:uzs'u:n’udh:%—fu sin i cos o du
)

(=) Hence find the area of grass that can be reached by the goar. ®




