PURE MATHEMATICS (A) UNIT § TEST PAPER 4

1
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1. Find the exact value of I —m—== .
0 Jx* + 8x
.2. Find the general solution of the differential equation
dy

coshx =— + ysinhx= 1.
shx -~ +ysinhx |
1 |
3. Given thatI,,=,[ o ¥'€” dx, where n2 0,

(a) show that, forn>1,27,=¢*~nl_,.
(b) Find the exact value of 1,

(c) Hence express /, in its simplest form in terms of e.

. dy 2
4. (a) Given that y=arcosh 2x, prove that =— = .
(a) p PR reca

(b) Find J arcosh 2x dx.

5. (a) Using the substitution u = ¢&*, or otherwise, find | sech x dx.

(6 marks)

(7 marks)

(5 marks)
(2 marks)
(3 marks)

(4 marks)

(7 marks)

(7 marks)

The region R is bounded by the curve with equation y = sech x, the x-axis and the lines

x=landx=1In5,
(b) Draw a sketch to show the region R.
(c) Calculate the area of R, correct to 3 significant figures.

6. The parametric equations of a curve are |
x=a(l - cos 2f), y=a(2t+ sin 21),

where a is a non-zero real constant and 0 << & .
' 2
(a) Show that the length of the curve is 4a.

(b) Find the radius of curvature of the curve at the point where 1=

|

7. The point P (a cosh p, b sinh p), where a # 0 and b # 0, lies on a hyperbola.
(a) Write down the cartesian equation of this hyperbola.
(b) State the equations of the asymptotes of the hyperbola.
(¢) Find an equation of the tangent to the hyperbola at P.

The tangent at P meets the asymptotes of the hyperbola at 4 and B.
(d) Show that P is the mid-point of 4B,

(2 marks)
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(9 marks)
(5 marks)

(2 marks)
(2 marks)
(5 marks)

(6 marks)
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