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Geoneral Instructions Total marks - 60
s Working fime - 90 minutes Section I
» Reading time - 5 minutes Total marks (5}
* Write using blue or black pen. Attempt Questions 1 -5
+ Board-approved calculators may be used. || Use the answer sheet provided
+ A multiple cholce answer sheet is
provided for Section 1 .
+ Areference sheet is provided at the end Section II
of this paper. Total marks (55)
o All drawn graphs should take up atleast | Attempt Questions 67
one third of a page. | Start each question in a new hooklet

SectionI:

5 marks

Allow 10 minutes for this section

Use the mulfiple chioice answer sheet to record your answers for Questions 1-5

1.  The diagram below shows the graph of the function y = f(x).
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H 1
Section I (cont’d) Section I (cont’d)
2. Which sketch best represents the graph of the equation y2 = x(x2 —1) ? 4 Th e coor dinates of the foci of the hyperbola with equation
- 1=
A ‘B 4x% —~ 9y% 4 8x + 1By — 41 =0 are:
N7 % YA A S(VI3-1,-1), S (T3 —1,-1)

_ A~ B §(VI3,0), S'(—V13,0)
' O \ > C s(i13+1,-1), §'(—Vi3+1,-1)
” D s{(vi3-11), '(—Vi3-11)

v 4

¢ D 5. The equation of the chord of contact to the hyperbola xy = 4 from the point

,yA . : YA T(2,6)is:

A x+3y=4

=Y
«Y

B 2x+6y=1

C 3x+y=4

D 2x—-6y=1

3. Anellipse with equatlon = + — =1 hasits fociat § (V5,0) and §'(—V5,0).

The value of b is:
A 1
B 2
C V5
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Section I1:

Total marks (55)
Allow about 1 hour and 20 minutes for this section.

Answer all questions, starting each question in a new hooklet with your name and
question number,
AN necessary working should be shovwn in every question,

: Marks
Question 6 (27 marks) Use a separate writing booklet

a) Letf(x)= -1%(- . On separate diagrams sketch the graphs of the following
functions. For each graph label the asymptotes.

h y=Ffx
2
(i) y=f 0D
2
(iif) y=e/®
2
(V) »*=f(x)
) 2
Discuss the behaviour of the curve of (iv} atx=1.
1
x| y? . . .
b} whE= 1 is the equation of the ellipse E.
(i) Find:
1. The eccentricity-of E.
2
II.  The coordinates of the foci, S and S°,
i
III.  The equations of the directrices.

(i) If @is anarbitrary point on E show that 5Q + §°Q is a constant.

Question 6 {cont’t) Marks

. 2z 2
¢} (i) Show thatthe normal to the ellipse g; + %2- =1, (a% > b?) atthe
point P(xy,y;) has equation

a*yix — bBrxyy = (@ - b)x 1.

(ii) This normal meets the major axis of the ellipse at G. S is one focus of
the ellipse. Show that G has coordinates (e2x, 0) and hence show
that G§ = ePS (where e is the eccentricity of the eilipse).

{iii) Using the result in ¢} (i) above, or otherwise, show that the normal to
2 2
the ellipse ;—5 + y? =1 atthe point P{5cosf,3sing) has equation;

Sxsing —3ycos® = lasinfcosd

2 ¥4
(iv) This normal cuts the major and minor axes of the ellipse izc—s- + y—g- =1
at @ and H respectively. Show that as P(5 cos 8, 3 sin 8) moves on the
ellipse, the locus of the midpoint of GH describes another ellipse with
the same eccentricity as the ellipse in c) {jii).
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Marks
Question 7 (28 marks) Use a separate writing booklet A

a) (i) On the same set of axes, sketch and label clearly the graphs of the
1

functions y = x5 and y = e*.

2
{it} Hence, on a different set of axes, without using calculus, sketch and
1
label clearly the graph of the function y = x35e*,
3
(iif} Useyour sketch to determine for which values of m the equation
1
x3e* = mx + 1 has exactly one solution, ‘
: 2
b} The diagram shows the graph of a function f(x).
Y&
1
0 |
}
Sketch the following curves on separate diagrams:
M y=vf)
3
(i) y=xf(x)
2

ax 1
(i) y == =

Marks
Question 7 (cont'd)
‘ x2 yZ
¢} The hyperbola i 1 has eccentricity V5
(i) Findthevaleof a, ifa> 5.
: .- 2
(ii} Find the equations of the asymptotes.
: o 1
d)The hyperbola H has Cartesian equation xy = 16,
(i " Prove that the equation of the tangent to H at the point P (413, g)
isx 4 piy =8p .
3
{if)  Ifpoint O has coordinates (4q, :—), show that the equation of the
chord PQ isx + pgy = 4{p +q).
2
(iif)  The tangent at the point P and the tangent at the point Q intersect at
T. Find the coordinates of 7,
2
(iv) I the chord P passes through the point R(8, 8), show that the locus
of Tliesonthe line x 4+ y = 4,
2

END OF EXAMINATION
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