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Module 1.1, Module 1.2, and Module 1.3.

INSTRUCTIONS TO CANDIDATES

1. DO NOT open this examination paper until instructed to do so.

2. Answer ALL questions from the THREE sections.

3. Unless otherwise stated in the question, all numerical answers MUST
be given exactly OR to three significant figures as appropriate.
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sEcTroN A (MODT,JLE 1.1)

' Answer ALL questions.

1. The function"(x) - f -p'f +b-p has remainder-5 when it is divided byx+ 1.
Find the possible values of the constantp. t6 marlsl

, 
,. 

., 

(a) Given that x ).), and t I O for the real numbers r, y and /c, show that ftx < ky.
[4 marks]

(b) Solve, forxe R, theequation

*- 61."1+8=0. t4.marksl

3. (a) Show **!* =22-'. [1mark ]

(b) Solve, forr, the equation

?! +22-* = 5. [4 marksl

4. The functions/and g are defined on Rby

f:x+ -3x+6, gtx+x+7.

Solve, forx, the equation

fsQr+ l)):30. [5 marks]
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The figure below (not drawn to scale) represents a cross-section through a tunnel. The cross-
section is part of a circle with radius 5 metres and centre O. The widthAB of the floor of the hrnnel
is 8 metres.

Calculate

(a) the size, in radians, of the angle a

(b) the length of the arc ACB.

[3 marks]

[3 marks]

Total30 marks
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sEcTroN B (MOD['LE r..2)

., Answer ALL questions.

obtain the cartesian equatio,n of the curye whose parametric representation is x
I =3( + 2nthe formy = Arl + Bx + C, where A, B and C are real numbers.

Find the range of value.s of x e R for whic- x - 2 ^)n; ,  
15>Q,x *-3.

t

(a) show rtt", 
# 

= cotA, for cos zA * l.

Solvetheequationeos2? =3 cos 0 -2 for O 3 0 S n.

7.

8.

=2(+3,

[6 marks]

[6 marks]

[3 marks]

[4 marks]

[2 marks]

[2 marksJ

(b)

9' Given that c and p are the roots of the equation f - 3x- I = 0, find the equation whose roots arel+aandl+P. 
tsmarls l

10. The position v@tor of a point p is i + 3j. Find

(a) the unit vector in the direction of dp

(b) the position veoor of a point o on o? produced such that | & l= s

(c) the value of t such that the vector 3t 1+ 4iis perpendicular to the vector oJ. [2 marls]

Total30 marks
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sEcTroN c (MoDULE 1.3)

Answer ALL questions.

11. (a) Given trrat |S 4 Ufrx)l = 5,

evaluate l5 _, lflx) + 2x|. [5 marks]

I
l

12. Differentiate from first principles the function

flx)=f ,
with respect to r . [6 marks]

13. Given that "t(x) = rf + sx + t, r * O,

(a) find (i) f '(x)

(ii) f'(x) [2 marks]

(b) find, in terms of r and s, the conditions under whichfl.r) will have a maximum
[3 marks]

(c) find the maximum. [3 marks]

!4. The cunrey 'Pf + qf +3x + 2 passes through the point T (1,2) and its grad.ient at Tis Z.
Find the values of the consrants p Md q. [5 marks] 

4
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The diagram below is a rough diagraur of' y = | * - ZJ
x=4.

the r-a:ds.

END OF TEST

for real values of x from x = 0 to

(a)

(b)

Find the coordinates of the points A and B. [2marks]

Find the volume generated by rotating the triangle OAB shown above through 360o about
[4marks]

Total30 narks


