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1. Solve the differential equation

— = 2y,
dx g

given that y = e when x = 1. Give your solution in the form y = f(x).

C))
Sketch the graph of y = f(x).
(2)
2- y A
Figure 1 \\/
R
0 2 x

Figure 1 shows a sketch of the curve with parametric equations
x=1t+2, y=1>+1
The region R is bounded by the curve and the lines y =0,x =0 and x = 2.

When R is rotated through 360° about the x-axis the volume generated is V.

t=0

(a) Show that V = nJ (2 +1)"de
1= -2 )

(b) Find the exact value of V.
(2)
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Figure 2

y=xsinx

Y

Figure 2 shows a sketch of part of the graph y = x sinx.
The curve meets the x-axis at O and at Q and has a turning point at P.

(a) Write down the coordinates of Q.

ey
(b) Find an expression for the gradient of the curve and show that x coordinate of
P lies between 2.02 and 2.04 radians.
)
(c) Find the area enclosed by the curve and the x-axis between O and Q.
“4)
1
1 \2
(a) Show that 17 1 — —5 | =n+/2,
172 (3)
where n is an integer, whose value is to be stated.
(b) Expand (1 — x)% as a series of ascending powers of x , up to and including
the term in x.
(2)
1 1
(c) Use the first two terms of the expansion of (1 — 1—72> to show that an
5717
approximate value of +/2 is —.
408 (5)
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5. (a) Find Jx cos kx dx, where k is a constant.

C))
T
4
(b) Sh thtj 2x d 1( 2)
ow that | xcos2x dx = —(7 — 2).
) 3 @
T
4
(c) Evaluate J 2x cos? x dx, giving your answer in terms of 7. @)
0
6. Referred to an origin O, the points A and B have position vectors
1 4
—1 and 5 | respectively.
-5 7
(a) Find an equation of the line AB. @)
(b) Show that the point P with position vector 1 | lies on AB. @)
—1
(c) Show that OP is perpendicular to AB. @)
(d) Find the position vector of point Q, which lies on AB, such that ‘O—Q>‘ = ‘@3( . @)
7. The equation of a curve is
y—x24+xy=38
: , dy .
(a) Find an expression for — in terms of x and y.
dx 4)
(b) Find the gradient of the curve at the point (1, 4%). )
(c) Find the coordinates of the stationary points on the curve. )
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Figure 3 P (1’ %)

1
Figure 3 shows a sketch of the curve y = % The normal to the curve at P (1, 5)
X

crosses the x-axis at the point Q.

(a) Find the equation of the line PQ. 3)

(b) Find the area of the shaded region bounded by the curve, the x-axis and the line PQ. )

END TOTAL 75 MARKS
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