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.. There are 2 questions.

Marks allocated to each question are indicated in brackets -

Answer each question on your own paper showing all necessary working
Start each question on a new page

Calculators may be used

Time allowed - 70 minutes

Topic Mark

Question 1 (Integration) /22

Question 2 (Conics) /22

TOTAL /44




Question 1 Integration (marks are shown in brackets)

. X
a) Fmdf\[mdx

cos 1x

b) Findf@dx

¢) Find [ ==

1
D Find [ T s

¢) Find
) Fin f 5-+3cosx
f) Let 1, f x™e ™ dx , where nis a non-negative integer.
1. Show that I, = —2"e ™2 +nl, _
n 1
ii. Evaluate [,

g) Sketch the graph of the curve y = Jor0<x<3.

x(3—x)

Find the area bounded by the curve, the X axis and the linesx =7 and x = 2.
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Question 2 Conics

: .. ox2  y® .
a) The equation of a conicis - +5 =1 Find
i.  The eccentricity

ii.  The coordinates of the foci (3}
ili.  The equations of the directrices.

b) Find the equation of the chord of contact of the tangents to the hyperbola o
x2% ~ 16y2 = 16 from the point with coordinates (2, —4). ()

¢) Show the area of the eliipse x = acos@,y = bsinf isnmab (4)

d) The points P (¢cp, %) and Q (—cp, :p-c-) lie on the hyperbola with equation xy = 2.

“)
The normal at P meets the hyperbola again at R. Show that ZPQR is a right angle.
x2  yZ
e) The point P(x, y;) lies on the ellipse P + o 1. The tangent at P intersects the
X axis at 4 and ¥ axis at B.
i.  Find the coordinates of 4 and B 2
4 22
. 2 a a“hb
ii. Showthat (AB)* = -+ 2)
( ) (x1)? a?—(x1)?
. a? 2
iii.  Given that (AB)* > 0 for 0 < x| < a,
d(xq)?
g 3)
show that (AB)? is a minimum when (%)% = o
iv.  Hence, find the minimum length of AB )

(end of examination)



STANDARD INTEGRALS

1 .

x"dx =—x" nz—1; x#0,ifr<0
) . n+l

(1

—dx =lnx, x>0

x
J

ax 1 o

e™ dx =—e™, az0

a

([ 1

cosaxdx =Esinax, az0
By

[ - 1

sinaxdx = ——cosax, a#0
J

( 1

sec?ax dx =El-tanax, az0
P

r 1 B

secax tan ax dx =Esecax, a#0

1 : 1 _x
J 5 dx =—tan'Z, a#0
a +x a a
'r‘ .
1 R .
—_—x =sin" =, a>0, —a<x<a
J (az_xz a
1 A R
——x =1r1(x+ x“—a ), x>a>0
J2 2 :
r 1 5 3
——7d.x : =1n(x+\}x”+a )
J x? +a?

NOTE : inx=log,x, x>0
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