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Section A (Module l)

Answer ALL questions.

The diagram below, not drawn to scale, shows the graph of fll = f + h* - 8-r + ft where ft, ft
are constants.

From the graph, state the value of EACH offl0) andfl2). [ 2 marks]

Hence, or otherwise, find the value of EACH of the constants Ir and t. [ 3 narks]

Factorisefl.r) completely. [ 4 narks]

Total 9 marks

(a)

(b)

(c)

(a)2. Find the range of values of the real number.r < 0 such that

* - zlxl-zco. [ 4 marksl

(b) Show that if x and y arc rcal numbers such that .r < y, then for any real number t < 0,
kx > kl. [ 4 marks]

Total E marks

J{r)

J(r) = r3+ ir2- 8t + t
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3. (a) Without using calculators or tables, show that

{lT+ {7= a
[ 2 marks]

./ll - .I7

O) (D Given that "*+= 1, by considering 1r+])'z

showthatt+l=-t. [ 2marks]

(iD Hence, or otherwise, find the value of .f + | . I 5 marksl

Total 9 marks

4. Solve the following pair of equations simultaneously:

x-2Y=-3
f+3Y=7

Total 7 marks

5. The function/is defined on R byf, x --t -2x+3.

(a) Show that/is one-to-one (injective). [ 2 marks]

O) Find the value(s) ofi e R such that f {flx)) =f (x)+6. t 5 marksl

Total 7 marks
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Section B (Module 2)

Answer ALL questions.

In the diagram below (not drawn to scale), M is the mid-point of AB. MIV is perpendicular to
the straight line through A, M and B.

(a) Find

O the coordinat€s ofM [ 2 marksl

(iD the gradient of the line through A and B [ 2 marks]

(iiD the equation of the line through M and iV. [ 2 marks]

The point P on AB divides AB internally such that the ratio AP : PB is 3 : 1. Find the
coordinates ofP. [ 2 marks]

(b)

7. (a)

(b)

(c)

Exprcss/ (O1 ={lcos 6 - sin d in the form R cos (g + cr).

Hence, find the rninimum value of/(g), where 0 < d< 2n.

Total 8 marks

[ 5 marks]

I l mark ]

Determine the value of 4 O < 0 <2n, at which the minimum value of/(d) occurs.

[ 2 marks]

Total E marks
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(a) Find the range of values oft for which the quadratic equation I + 2*,x + 9 = 0 has

o)

complex roots.

Express the compl"* nu-b". 
a * 4i4

[ 4 marks]

in the form .r + yi, where r and y are real numbers.

[ 4 marks]

Total t marks

[ 5 mar*sl

[ 3 marksl

9. Thrce points, A, B and C, have coordinates (1,2), (2,5) and (0, - 4) respectively relative to the
origin O.

(a) Express the position vector of EACH of A, B and C in terms of d andj. [ 3 marks]

-+ -)O) If AB = CD, find the position vecor of D in Grms of i and j. [ 6 marks]

Total 9 marks

10. Find the values of qO< e<2n, for which the vectors cos 0i + {Ji -a }i + sin Oj are

Parallel' 
Total T marks

11.

Scction C (Module 3)

l,nswer ALL questions,

(a) Use the result that6[;+h + {lX{"+h - {l) = lr to show that

lim \E+h -,/i = t
h+0 h 2,1;

O) Deduce, from frst principles' the derivative with respect to r of y = ''17 '
tlmarkl

Totsl 6 marks

12. (a) Frnd the real values of: for which the function

f(x)= ?=+:T
is discontinuous.

(b) show that the equation x3 = 8 + 4r has a root in the closed interval 12' 31' 
15 marksl

Total E mrrks
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P is the point on the curve y = 2ri + kx - 5 wherc .r = I

(a) the value of the constant ft

and the gradient is -2. Find

[ 3 narks]

[ 2 marks]

[ 4 marks]

Total 9 marks

[ 4 marks]

the r-axis and the lines
[ 4 marks]

Total 8 marks

t4.

o)

(c)

(a)

o)

thevalueof # ",
the equation of the normal to the curve at P.

Find the coordinates of the stationary points of the ftmctionf r -+ .t' - 3* - 9x + 6.

[ 5 marksl

Det€rmhe the naturc of the stationary points off [ 3 marks]

Total 9 marks

15. Three points, P, QandR, on the curve y = x2 - 2x are shown in the diagram (not drawn to
scale) below.

!=x2-?*

(a)

(b)

Find the coordinarcs of EACH of the points p, 0 and R.

Find the TOTAL area bounded by the curve shown above,
x = -l and.r = 2.

END OF TEST
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