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A Level H2 Math

Integration Test 9

Ql

()  Giventhat J:x sinx dx = 0.5, where 0 < a <2, find an equation that is satisfied
by a and use it to find the value ofa. : I5]

(b)  Write down a definite integral that represents the area of the region bounded by

the curve with equation y = ?—3_- , the two axes and the line x = 4.
Use the substitution % =3 —+/x to find the exact value of the area. 16]
Q2
A curve C has equation y =In(x?), x = 0. |
(i) Sketch C. [2]

X
(ii) The part of C from the point 4 (e™,—2) to the point B(e?,k), k> 4, and the line
y=-2 is rotated about the y-axis to form the curved surface and the circular

base of an open vase. Find the volume of the vase, giving your answer in terms
of # and k, in exact form. | {2}

(ili) Water flows into the vase at a constant rate of 2 cm® per second. By first

showing that the volume of water in the vaseis given by V =7z (x2 - e'z) when

the radius of the water surface is x cm, find the rate at which x is increasing,
giving your answer in terms of x. 4]

(iv) Aninsect lands on the inner surface of the vase at the point (e, 2) just as the in-
coming water reaches the depth of 2 cm. It immediately starts to craw] along
C such that the x-coordinate of its location increases by a constant value of 0.03
cm per second. Find the coordinates of the point on C at which the insect will

first come into contact with water. 5]
Q3
(i) By using the substitution x—1=3tan#, find J dx. . 18]
N —2x+10
x+3

(i) Byexpressing x+3=A4(2x~2)+ B, find — dx. [3]
_ . \/xz —=2x+10
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