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INSTRUCTIONS FOR CANDIDATES

i

S

You have 10 minutes to read through this paper. You must NOT begin writing
during this time.

There are six (6) questions. Answer ALL questions.

Write all answers in the answer booklet(s) provided.

All workings should be shown clearly in the answer booklet(s).

Start each question on a new page and clearly write its question number at the
top of the page.

Calculators are allowed in the examination room.

Mobile phones must be switched off during the examination period.

Make sure that your name, surname and ID number are clearly written on the
front of the examination answer booklet(s).

Check to see that a formula sheet is attached.

MARKING SCHEME

Questions carry marks as indicated. Total marks is 100.
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Question 1: [5+ 5 = 10 marks]

(a) Given f(x,y) = y3e™>*, calculate f,,,(0,1).

2

(b) Giveny = e™ * find the expression for

dx?’
Question 2: [4+ 5+ 4 + 3 = 16 marks]

For the curve function x3 + y3 = 9, answer the following questions:

()  Find % at the point (1,2).

2
(i) ~ Find =% at the point (1,2).
(iii))  Calculate the curvature a: the point (1,2), giving your answer correct to 4 decimal
places.

(iv)  Calculate the radius of curvature at the point (1,2), giving your answer correct to 4

decimal places.

Question 3: [5+ 8 + 5 = 18 marks]
Given the function y = ——;
x“+1

() ﬁndZ—Zatx = {J,

(ii) find the stationary points of function and determine its nature.

(iii) find the definite integral of the function from x = 2 to x = 3. (give answer in simplified In)

Question 4: [4 + 6 + 6 = 16 marks]
A curve C is defined by these parametric equations:

x = sint and y = cos(2t), for 0 < t < w where t is a parameter.

LY.
a at’
(ii) Find the gradient of the tangent at the point P on the curve where ¢ = %.

(1) Find the expression for ;5 and

(iii))  Find the equation of the normal to the curve at the point P on the curve where ¢ = %‘

Question 5: [6 + 6 = 12 marks]

Given y =xInx ;

(i) calculate its indefinite integral using formula: I = uv — [u'vdx.

(ii) calculate its definite integral from x = 1 to x = 2, giving your answer correct to 4 decimal

places.
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Question 6: [(9+ 5+ 6) + 8 = 28 marks]

(a) The linear function f(x) = x — 3 and quadratic function g(x) = x? — 3x intersects at two
points.
@A) Sketch the graphs of both functions on the same set of axis clearly showing these
features: x & y intercepts, stationary point and points of intersection.

(i)  Find the exact area o the region enclosed by the two graphs.

(iii)  Find the volume of the solid formed by revolving the region between f(x) and g(x)

about the x-axis.

(b) Find the area of the shaded region enclosed by the straight line f(y) = v and the curve

g(y) = y? — 2, as shown below:

END OF EXAMINATION
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Formula Sheet

Name of Rule

Formula

Area under the curve b
A= Jf(x)dx
a
Area between 2 curves b o
A= [ e - gl ax |
a s
Volume of Solid
; - T~ . — %
(1) Rotat?on about x s ) V=mn[ y2dy
(ii) Rotation about y-axis . P = b2y
(iii) Regions boundec! by (i) = fa_ ey :
two functions (iii) V=m f;([f(x)]z —[g()1?) dx :
Quadratic formula —b++b? — 4ac '
i 2a !
Function Integral
cosx sinx + ¢
sinx —cosx +c¢
eax+b leax-i»b i
a
cos (ax + b)
1
—sin(ax + b) + ¢
1 a
x
Inx+c
i
1
ax +b aln(axﬁ-b)-l—c
Function Derivative
sin x Ccos X
CcoS X —sinx
cos[f(x)] —=sin[f ()] f'(x) :
sin[f (x)] cos[f (x)]. f'(x) ‘
Product Rule w'v+ uv’
Quotient Rule u'v—uv
p2
d’y
Curvature K = dx?
[ /d 272
11 ayy |
. T dx) ji
L -
Radius of Curvature (a2 ]2
@]
X
R = {dzy
Two perpendicular Lines M, M, = -1
Equation of line y—y, =m{x—x;)
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