Core Mathematics 3 Paper C

1.

The region bounded by the curve y = x> — 2x and the x-axis is rotated through
360° about the x-axis.

Find the volume of the solid formed, giving your answer in terms of .

(i) Solvetheequation
In(3x+1)=2
giving your answer in terms of e.
(i)  Prove, by counter-example, that the statement
“In (3¢ + 5x + 3) > 0 for al rea values of x”

isfalse.

Differentiate each of the following with respect to x and simplify your answers.

i) In(3x-2)
.. 2xX+1
(i) T
(i) x° &

() Giventhat cosx= V3 -1, findthevalueof cos2x intheform a+ by/3,
where a and b are integers.

(i) Given that

2cos (y + 30)° = +/3sin (y — 30)°,

find thevalue of tany intheform k/3 wherekisarational constant.
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The functions f and g are defined by

(i)

(i)

(iii)

(i)

(i)

(iii)

f(X)=x*-3x+7, xe R,
gx)=2x-1, xe R.
Find the range of f.
Evaluate gf(-1).
Solve the equation

fg(x) = 17.

Express 4sinx+ 3cosx intheform Rsin(x+ @) where R>0
and 0< &< %

State the minimum value of 4sin x + 3cos x and the smallest positive
value of x for which this minimum value occurs.

Solve the equation

4sin 26 +3co0s26 =2,

for @ intheinterval 0< @ <m, giving your answersto 2 decimal places.
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The diagram shows the graph of y =f(x) which meets the coordinate axes at the
points (a, 0) and (0, b), where a and b are constants.

(@ Showing, intermsof a and b, the coordinates of any points of intersection with
the axes, sketch on separate diagrams the graphs of

i) y=fx), [2]
(i) y=2f(3). [3]
Given that

fX)=2—- Vx+9, xe R, x>-9,

(b) findthe values of aand b, [3]
(c) find an expression for f ~}(x) and state its domain. [4]

8. Thecurve C hastheequation y= +/x +e'~* x>0.
(i)  Find an equation for the normal to the curve at the point (4, % . [4]
The curve C has a stationary point with x-coordinate o where 0.5< o< 1.
(i)  Show that eisasolution of the equation
x=[1+1n (8VX)]. [3]
(i) Usetheiterative formula
Xo+1= £[1+1n (8x,)],
with Xo =1 tofind xg, X, X3 and x4, giving the value of x4 to 3 decimal places. [2]

(iv) Show that your value for x4 isthe value of « correct to 3 decimal places. [2]

(v)  Another attempt to find o is made using the iterative formula

Xn+1= €072,
with xo = 1. Describe the outcome of this attempt. [2]
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