Question 1
(@ 1) Find j\/e_x dx.
ii)
Find ﬂ dx.
x-1
2
ii) X 31
Use the substitutiort = tan—, evaluate_[— ax.
2 y, Ot 4cosX
b 2 2
(®) Consider the hyperbola% _y? =1
The pointP(4, 3) lies on the hyperbola. The normaPdb the
hyperbola meets theaxis atN. The vertical line througR meets the
asymptote in the first quadrantlat
)] Sketch the hyperbola, clearly showing all the above information.
i) Show that the equation of the normal to the hyperbdRaistx +y = 7.

ii)

Show that LN is perpendicular tOL.

Question 2 (Start a new Page)

(@)

(b)

X2 y2
Consider the ellipse—+-=—=1.
16 12

Sketch the ellipse, clearly showing the directrices and foci.

The tangent and normal to the ellipseRaf2,3) cut they-axis at A and
B respectively.

Given that the equation of the tangent to the ellipse st x + 2y = 8.
Find the coordinates @& andB.

Show thatAB subtends a right angle at the foc89df the ellipse.
Give the reason why the poirasP, SandB are concylic.
The graph on the next page shows a function whick-hdsrcepts at

x=0 andx=2. There is a vertical asymptotexatl and a horizontal
asymptote ofy =1.

Marks

Without using calculus, sketch the following graphs on the ANSWER
sheet provided at the end of this question paper, clearly showing any

asymptotes and intercepts.
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Question 2(b ) cont'd Marks

1) y=|f(x) 1
ii) y=f(x-1) 1
iii) y2 = f()() 2
iv) y = tan™f(x) 3
y
A I
i
y=1 . :
i _ __T ............................. B
-1 0 :1 2 > X
;
|
!
i
i
i
x=1

Question 3 (Start a new Page)

@ i) _ _ 1
Show that u = 4-X +L.
X V8x—x2  +/8x— X2
i) 2 _ 5
Hence evaluat§ 2 dx.
X
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Question 3 cont'd Marks
(b) P(acosd bsind) is a point in the first quadrant on the ellipse
2 2

% +§ =1 andQ (asecd ,btan @) is a point on the hyperbola

2 2
X—2—§= 1, wherea> b>0.
a
)] Sketch the ellipse , the hyperbola and their common auxillary circles3

x%+y®= a® and x*+ y*= b? on the same diagram, showing the angle
6 and the related poinBBandQ. Show clearly how the positions Bf

andQ are determined by the value 8f where & < g

Prove that the tangent to the ellips®ais XCo% | ysing _ 2
a

1.
b

iii) The tangent to the hyperbola@tand the tangent to the ellipsePat 4

meet afT.
Given that the equation of the tangent to the hyperb@ast
xsedd ytand -1

a b '

Find the coordinates of.

Question 4 (Start a new Page)
@ i) Givenf(x) =f (a— x) and using the substitution=a - x, prove that 3

Exr (X)dx = %{ f (x)dx.

- Given thaff(x) = _sinx_ , prove thatf(x) = f(77-x). 1
ii) 1+ cos® X
Ve . 3
Xsinx
Hence evaluat¢ —————dx.
i) i 1+ coS’ X

(b)

1
Letl = _[x(l—xS)”dx, wheren =0 is an integer.
0

) Show that = on l,, forn=1. 4
5n+2
i "n 3
) Show that = L forn>1.
2 7x 12x X (bn+ 2)
iif) Hence evaluatg, . 1
END
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Answer sheet for Q2(b) Student No:

0) Sketchy = |f ()|

y
A |
|
- I
y=1 1 I
e
|
1 0 I1 2 g
i
i
|
i
i
i
|
x=1
(i) Sketchy =f(x —1)
y
A |
|
y=1 . :
— e
|
1 0 1 2 >

Turn over for parts(iii) and (iv)
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Answer sheet for Q2(b) Student No.

(iii) Sketchy? = f(x)

y
A |
!
y=1 . :
S T s
!
1 0 I1 2 >
i
i
|
|
i
|
!
x=1
(iv) Sketchy = tan™f(x)
y
A |
!
y=1 . :
R T s
!
1 0 I1 2 >
i
i
|
|
i
|
!
x=1

Now attach this sheet with your answer booklet for
Question 2.
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