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An ellipse has equation )1C_6+ Yo

9

(a) Sketch the ellipse.

ey
(b) Find the value of the eccentricity e.

(2)
(c) State the coordinates of the foci of the ellipse.

(2)

Find the exact value of the radius of curvature of the curve with equation y = arcsin x
at the point where x = £ \2.

(6)
Solve the equation
10 coshx +2sinhx=11.
Give each answer in the form In @ where « is a rational number.
@)
I,= ka” cosx dx, n=>0.
0
(a) Prove that [, = (%j —n(n—D1,_2, n>2.
)
(b) Find an exact expression for /.
4
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Given that the intrinsic equation of a curve C is

s=In (tan%), O<wy<m,

(a) show that ds cosec Y.
dy

3)
Takingx=0andy=0at = %,
(b) show that for all pointson C, y = w — %,
(2)
(c) find an expression for x in terms of .
3)
(d) Hence write down a cartesian equation of C.
1)
(a) Given that y = arctan 3x, and assuming the derivative of tan x, prove that
dy_ 3
dr  1+9x7
“4)
(b) Show that
RES
j 6xarctan3x dx = L (47— 3V3).
0
(6)
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The point P(2 p,zj and the point Q(2q,g) , where p # —¢, lie on the rectangular
p q

hyperbola with equation xy = 4.

The tangents to the curve at the points P and QO meet at the point R.

(a) Show that at the point R,

4pq

xX= and y = .
p+q p+q
®)
As p and g vary, the locus of R has equation xy = 3.
(b) Find the relationship between p and ¢ in the form g = f(p).
(©))
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Figure 1

v

The curve C shown in Fig. 1 has equation VY =4x, 0<x<1.

The part of the curve in the first quadrant is rotated through 27 radians about the
X-axis.

(a) Show that the surface area of the solid generated is given by
1
47Z'J (1+x) dx.
0
C))

3)
(c) Show also that the length of the curve C, between the points (1, —2) and (1, 2), is

given by
1
2 J (x—”j dx.
JU X

se the substitution x = sin to show that the exact value of this length 1s
Use the substituti inh? Oto sh hat th | f this length i
2[V2 + In(1 +V2)].

(b) Find the exact value of this surface area.

©))

(6)

END
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1.
An ellipse has equation 
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(a) Sketch the ellipse.




            
     





    (1)  


(b) Find the value of the eccentricity e.


(2)


(c) State the coordinates of the foci of the ellipse.


(2)




2.
Find the exact value of the radius of curvature of the curve with equation y = arcsin x at the point where x = 
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3. 
Solve the equation


l0 cosh x + 2 sinh x = 11.


Give each answer in the form ln a where a is a rational number.


(7)
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In = 
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(a) Prove that In = 
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 (5)


(b) Find an exact expression for I6.


(4)



5.
Given that the intrinsic equation of a curve C is


s = ln 

[image: image6.wmf]÷


ø


ö


ç


è


æ


2


tan


y


,   0 < ( < (,


(a) show that 
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(3)


Taking x = 0 and y = 0 at ( = 
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(b) show that for all points on C, y = ( ( 
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(c) find an expression for x in terms of (.


(3)


(d) Hence write down a cartesian equation of C.

(1)




6.
(a) Given that y = arctan 3x, and assuming the derivative of tan x, prove that
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(b) Show that
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7.
The point P
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 and the point Q
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, where p ( (q, lie on the rectangular hyperbola with equation xy = 4.


The tangents to the curve at the points P and Q meet at the point R.


(a) Show that at the point R,


x = 
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As p and q vary, the locus of R has equation xy = 3.


(b) Find the relationship between p and q in the form q = f(p).



(5)




8.





Figure 1

y
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x


The curve C shown in Fig. 1 has equation y2 = 4x,  0 ( x ( 1.


The part of the curve in the first quadrant is rotated through 2( radians about the x‑axis.


(a) Show that the surface area of the solid generated is given by


4(
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(b) Find the exact value of this surface area. 


(3)


(c) Show also that the length of the curve C, between the points (1, (2) and (1, 2), is given by


2
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(d) Use the substitution x = sinh2 ( to show that the exact value of this length is 


2[(2 + ln(1 + (2)].


(6)




END
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