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(@) Given that f(r) = m show that

2

f(r - 1) —f(l’) = m [2]
(b) Hencefind él m [3]
(c) Deduce the value of zm [1]
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2 ltisgiventhat ¢(n) =5"(4n+1)—-1,forn=1,2,3, ....

Prove, by mathematical induction, that ¢(n) isdivisible by 8 for every positive integer n. [7]
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3  Thecurve C has polar equationr =2 + 2 cosé, for 0 < 0 < .

(@) Sketch C. [3]

(b) Find the area of the region enclosed by C and the initia line. [4]
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4  The cubic egquation
Z2-7°-7-5=0
hasroots a,  and y.

(8) Show that the value of ® + %+ is 19. [4]
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(b) Find thevaue of a* + g* + »*. [2]

(c) Findacubic equation withrootsa + 1, f+ 1 and y + 1, giving your answer in the form
pC + qp +rx+s=0,
where p, g, r and s are constants to be determined. [3]
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5 Thematrix A isgiven by

Itisnow given that k=6 so that A = (_2 _2)

(b) Find the equations of the invariant lines, through the origin, of the transformation in the x-y plane
represented by A. [6]
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(c) Thetriangle DEF in the x-y planeistransformed by A onto triangle PQR.

(i) Given that the areaof triangle DEF is 10cm?, find the area of triangle PQR. [2]
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6 Theposition vectors of the points A, B, C, D are
20 +4) -3k, —2i+5 -4k, i+4j+k, i+5 +mk,

respectively, where mis an integer. It is given that the shortest distance between the line through A and
B and the line through Cand D is 3.

(&) Show that the only possible value of mis 2. [7]
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(c) Show that the acute angle between the planes ACD and BCD is cos‘l(—). [4]

Sile
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: 2 —3x—2
7 ThecurveChasequationy==———-.
™ Yo e o+
(&) State the equations of the asymptotes of C. [2]
(b) Show thaty < £ at all pointson C. [4]

© UCLES 2017 9231/01/SP/20 [Turn over



14

(c) Find the coordinates of any stationary points of C. [3]

(d) Sketch C, stating the coordinates of any intersections of C with the coordinate axes and the
asymptotes. [4]
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2_ o
(e) Sketch the curve with egquation y = %‘ and find the set of values of x for which
2x2—3x—2‘
= —|<2 4
X2 —2x+ 1 [4]
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