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Core Mathematics C2 Paper L

1. (i) Sketchonthe same diagramthegraphsof y=sin2x and y=tan g for x
intheinterval 0<x<360°. [4]

(i)  Hence state how many solutions exist to the equation

sin2x=tan X ,
2
for xintheinterval 0<x<360° and give areason for your answer. [2]

2. A

B
@)

C

D

The diagram shows a circle of radiusr and centre O in which AD is adiameter.

The points B and C lie on the circle such that OB and OC are arcs of circles of
radius r with centres A and D respectively.

Show that the area of the shaded region OBC is r%(3//3 - n). [6]

3. Thesequence uy, Uy, Uz, ... isdefined by
Uns1=(U)°—1, n>1.
Giventhat u; =k, wherekisa constant,
()  find expressionsfor u, and uz in terms of k. [3]
Given alsothat up + uz =11,

(i) find the possible values of k. [4]
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The diagram shows the curve with equation y = — 1
X+

The shaded region R is bounded by the curve, the coordinate axes and the line x = 2.

()  Usethetrapezium rule with four strips of equal width to estimate the area of R.

The cross-section of a support for a bookshelf is modelled by R with 1 unit on each
axis representing 8 cm. Given that the support is 2 cm thick,

(i) find an estimate for the volume of the support.

()  Find the value of a such that

loga 27 = 3+ log, 8.
(i)  Solvethe equation

2x+ 3 — 6x— l'

giving your answer to 3 significant figures.

() Evauate

j: 2- 1) o
(i) Given that

% =23+1

andthat y=3 when x=0, find thevalue of y when x=2.

[5]

[2]

[3]

[4]

[4]

[5]
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y=f(x)
.

_ay3
The diagram shows part of the curve y =f(x) where f(x) = 1 ?X , x#0.

X
(i) Solvetheequation f(x) =0. [3]
(i) Find j f(x) dx. [3]

(iii) Find the area of the shaded region bounded by the curve y = f(x), the x-axis
and theline x=2. [3]

8. A store beginsto stock anew range of DVD players and achieves sales of £1500
of these products during the first month. In amodel it is assumed that sales will
decrease by £x in each subsequent month, forming an arithmetic sequence.

Given that sales total £8100 during the first six months, use the model to

(i) find the value of x, [4]
(i) find the expected value of salesin the eighth month, [2]
(il1) show that the expected total of salesin pounds during the first n monthsis
given by kn(51 - n), wherekisan integer to be found. [3]
(iv) Explain why thismodel cannot be valid over along period of time. [1]
9. f(X) = 2 - 5¢ + x + 2.
()  Show that (x— 2) isafactor of f(x). [2]
(i)  Fully factorise f(x). [4]
(ili) Solvethe equation f(x) =0. [1]

(iv) Find, intermsof &, thevaluesof 6 intheinterval 0< 6 <2r for which

2sin°9 —58n’0 +sn6 +2=0. [4]
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