Core 4 Calculus Questions

2 A curve is defined by the parametric equations

(a)

(b)

()

x=3—4 _v=l+%

. dy.
Find — in terms of 7.
dx

(4 marks)

Find the equation of the tangent to the curve at the point where ¢ = 2, giving your

answer in the form ax + by + ¢ = 0, where a, b and ¢ are integers.

Verify that the cartesian equation of the curve can be written as

(x=3)y—1)+8=0

(4 marks)

(3 marks)

(b)

) . 2
Express cos 2x in the form acos”x + b, where a and b are constants.

n

3

2 o) T . .

Hence show that j cos“xdx = —, where a is an integer.
0 a

(2 marks)

(5 marks)

(b)

Solve the differential equation

dx B

1
— =2 ,'—67
dr (x )

to find 7 in terms of x, given that x = 70 when 7 = 0.

(6 marks)

Liquid fuel is stored in a tank. At time ¢ minutes, the depth of fuel in the tank is
xcm. Initially there is a depth of 70 cm of fuel in the tank. There is a tap 6 cm
above the bottom of the tank. The flow of fuel out of the tank is modelled by the

differential equation

dx

1
— = 2(x—6)
% (x —6)

(i) Explain what happens when x = 6.

(1 mark)

(i) Find how long it will take for the depth of fuel to fall from 70cm to 22 cm.

(2 marks)




5 A curve is defined by the equation
V- +3xr-5=0

(a) Find the y-coordinates of the two points on the curve where x = 1.

. . dy y—6x
b Show that — =+ .
(b) (@) ow tha & 2«

(i) Find the gradient of the curve at each of the points where x = 1.

(i11)) Show that, at the two stationary points on the curve, 332 —5=0.

(3 marks)

(6 marks)

(2 marks)

(3 marks)

7 Solve the differential equation

given that y = 1 when x = 2. Give your answer in the form y = f(x).

(6 marks)

1 A curve is defined by the parametric equations
x=1+2t y=1-4s>

dy

dx
a 1) Find — and .
(@ (1) o i

. dy .
(i1) Hence find & in terms of 7.
dx
(b) Find an equation of the normal to the curve at the point where # = 1.

(c) Find a cartesian equation of the curve.

(2 marks)

(2 marks)

(4 marks)

(3 marks)

dy
8 (a) (i) Solve the differential equation Y ysint to obtain y in terms of 7.

(4 marks)

5 The point P(1,a), where a>0, lies on the curve y +4x = szyz .
(a) Show that a = 1.
(b) Find the gradient of the curve at P.

(c) Find an equation of the tangent to the curve at P.

(2 marks)
(7 marks)

(1 mark)



6 A curve is given by the parametric equations

(a)

(b)

x = cos () y = sin20
oo, dx dy ‘
(i) Find & oand & (2 marks)
do
(i1)) Find the gradient of the curve at the point where 0 = % (2 marks)

Show that the cartesian equation of the curve can be written as

2 = k31 —x?)

8 (a)

(b)

Solve the differential equation
ﬂ V142
dx  x2
given that y =4 when x = 1. (6 marks)

1 8 1
Show that the solution can be written as y = 3 (15 3 -+ —,) . (2 marks)



