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1 The coefficient ok® in the expansion ofa+ x)° + (1 — 2x)®, wherea is positive, is 90. Find the value
of a. [5]

2  Find the set of values ah for which the liney = mx + 4 intersects the curwe= 3x*> — 4x + 7 at two

distinct points. [5]
. X " . .
3 The Ilnegl + %’ =1, wherea andb are positive constants, meets thaxis atP and they-axis atQ.

Given thatPQ = v/(45) and that the gradient of the lifRQ is —1, find the values o& andb. [5]

. o3
4 (a) Differentiate S

with respect tox. [3]
1
(b) Find J(Bx - 2)° dx and hence find the value ch (3x—2)>dx. [4]
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In the diagram@ABCDEFG is a rectangular block in whic®A = OD = 6 cm andAB = 12cm. The

unit vectorsi, j andk are parallel tdﬁ), OC andOB respectively. The poir is the mid-point of
DG, Qs the centre of the square faGBFG andR lies onAB such thatAR = 4 cm.

(i) Express each of the vectdP© andRQ in terms ofi, j andk. [3]
(i) Use a scalar product to find andR&P. [4]

6 (a) A geometric progression has a third term of 20 and a sum tdtinfirhich is three times the first
term. Find the first term. [4]

(b) An arithmetic progression is such that the eighth term isghirmes the third term. Show that
the sum of the first eight terms is four times the sum of the fiinst terms. [4]
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In the diagramAB is an arc of a circle, centf® and radius 6 cm, and anghéOB = %n radians. The
line AX is a tangent to the circle & andOBX is a straight line.

(i) Show that the exact length éX is 6/3 cm. [1]

Find, in terms ofr and+/3,

(ii) the area of the shaded region, [3]
(iii) the perimeter of the shaded region. [4]
. . . 1 1 \2 1-cos6
8 () Prove the |dent|t3< sng tane) = 17 coso" [3]
(ii) Hence solve the equatic(ra.i - i)2 = £, for 0° < 6 < 360. [4]
sind tan@ S’
, 9/ 2 , .
9 Acurveissuch thaOIX = I 1 andP (9, 5) is a point on the curve.
(i) Find the equation of the curve. [4]
(i) Find the coordinates of the stationary point on the curve. ] [3
2
(iii) Find an expression foE%/ and determine the nature of the stationary point. [2]

(iv) The normal to the curve & makes an angle of tatk with the positivex-axis. Find the value
of k. (2]

10 Functions f and g are defined by
f: x— 3x-4, xeR,
g:x—2(x-13+8, x>1.

(i) Evaluate fg2). [2]
(i) Sketch in a single diagram the graphsyof f(x) andy = f ~1(x), making clear the relationship
between the graphs. [3]
(iii) Obtain an expression for(g) and use your answer to explain why g has an inverse. [3]
(iv) Express each oft(x) and g*(x) in terms ofx. [4]

© UCLES 2011 9709/13/M/J/11



4

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

9709/13/M/J/11



