
ABB OTS LETGH
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MATHEMATICS 213 UNIT

Time allowed - Three hours

. All questions may be anempted.

. All questions are of equat value.

. All necessary working should be shown in every question. Marks may not be
awarded for careless or badly arranged work

. Standard integnls are printed on the back page of the examination paper

. Each question atrcmpted is to be rcurrned in a scparare book clearly rnarked
Question 1, Question2, etc. on the cover. Each booklet must show your Candidate
Number.

(tuestion 1 (Use a separate book)

(i) tf a{3 = ^lE, write down the value of a-

(ii) Express 2.5 x 10-3 as a fraction in simplified forrn-

( i i i )  I f  v 2  = u 2  - Z a s , f r n d s i f  v = 7 , u = 4 a n d a = - 1 0 .

(iv) Solve 2x+L = I28

(v) Graph on a number line the solution of l3x - Ll <2

(vi) Findtheequationof aline perpendiculartox- 3y + I =0andpassing through the
point (-1, 6)
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Ouestion 2 (Use a separate book)

(i) A word is chosen from a paragmph conaining 8 words of one lener, 12 words of two
leners, 15 words of three letters, 25 words of four leners and 30 words of five or more
leners. Find the probability that the word will have

(ii)

(a) exactly four leuers

(b) at least four lenen

I f f ( x ) = * * |

(a) Find t(3)

(b) Solve f(x) = -2

(c) Write down the domain of f(x)

Given that g(x) = 2*+ x, find the values of x for which g(x) > 3

The line 4x + 3y - L7 = 0 just touches a circle centre (1, -4). Find the radius of the
circle.

From tre diagrarn, frnd the lengrh
XZcorret to one decimal place.

(iii)

(iv)

Ouestion 3 (Use a separate book)

(i) On a di"gont, show the region where y>*andy) x + 2 hold simultaneously.

(ii) Find the exact value of tan 300o.

(iii) Find all values of x, 0oS x < 360o, for which cosx = g
2

I  l ' 2  r n
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Ouestion 4 (Use a separaie book)

(i) DiSerendate uith respect to x

(a )  (3x  +  1 )7

(b) i-=

(c) log rrx

(ii) The tangent to the curye y = x3 - 3x2 + 4x - 5 at the point (1, -3) crosses the
x- and y- axes at points A and B respecdvely. Find

(a) the equation of the tangent

(b) the co-ordinates of A and B

(c) the length of AB (as a simplified surd)

Ouestion 5 (Use a separarc book)

(i) Find the primirives of

( a )  x 3 + 1

(b) (3x + l)7

X( c )  cos ;

Find the exact values of

2
(a) f  x dx

1

(ii)

2

(b) IY
I

(rii) The grad.ienr ar any poinr on a curve is given by f t(*) = 3 - 2x. Find the equation of
the curve if it passes through (- 1, -6).

L/Trial :iSC l99l lr{arhs ?/3U



Ouestion 6 (Use a separate book)

(ii) Find the sndonary poins and determine their nature for
y = ( x - t X x z - t )

Find any points of inflexion. Draw a skerch of the curve showing dl imporranr
features.

Ouestion 7 (Use a separate book)

(i) The first for:r tenns of a geometric sequence are 1, 3, 9 and 27 rcspectively. Find the
ninth terrn.

A pendulum is set swingln& It covers l8cm in the first swing, 12cm in the second
swing, 8cm in the third swing, and so on. Find the total distance ir swings through
before coming E rest.

t (iii) Thc lengrtrs of drc sidcs of a right-anglcd aianglc are conscativc Ems of an aittrmetic
scquencc. The sum of thcir lcngds is I 8cm- Find the lengrhs of 6e trec sides.
Hint Let the sides be a - 4 a, a + d

Cluestion I (Use a sepamte book)

(i) Find the setof valuesof k such trat(k +3)x2+kx+ 1=0hasrealroots.

(ii) Find the area bounded by the curve y = 3e-^, the x-a:cis, and the
ord inatesX= l  andx=4.
Give your answer correct to rhree significant figures.

(iii) Find the volume of solid of revolution obtained by revolving the area berween
Iy =i and the x- axis benpeen x = t and x = 4 about the x- ucis.

1 X
Give your answer exactly.

k
f A

(i) tf I T = 
[, nna the value of k.

) x
I

(ii)
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Ouestion a (Use a separate book)

(i) f(x) = log.x

(a) Draw up a table of values of f(x) (correcr to rwo decimal places) for
x  =  1 ,  2 .5 ,  4 ,  5 .5 ,  7 .

(b) Use Simpson's Rule with these five funcdon values to esdmate
7

J log" x dx

(ii)

e

Write down in renns of n the size of
(a) .4.AC
(b) 8oc

Giving answers in exact form, find

(c) the perimeter of rhe shape.

(d) the area of the shape.

Ouestion l0 (Use a separate book)

(ii)

A AOB is an equilateral triangle of side 12cm.
AC is a sraight line. BC is an arc of the circle,
centre 0.

ABC is a riangle.
/3AC-4EC
Z.ADE=3rimes ZAG�

(i)

(a)

(b)

Redraw the diagram in your arswer booklet.

Prove that AB = AC.

The rwo equal sides of an isosceles triangles are
6cm and the angle between these two sides
is  0 .

(a)

(b)

Write down an expression for the area of the triangle, A, in tenns of 0.

(i) Find the value of 0 which will make this area marcimum.

(ii) Hence find the value of the third side of the triangle.
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