
University of Leeds
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Exercise 2, hand in by Monday 25 October
Please hand in at the lecture; or put in the box outside the Print Room (ground floor,

behind reception) by 4 pm on that day, in which case you need to fill out a Cover Sheet
(Normal Coursework).

These exercise sheets will be used for partial assessment of the module. NO MARKS
CAN BE AWARDED FOR LATE WORK WITHOUT A VALID EXCUSE.

PLEASE SHOW YOUR WORKING.

Coordinate geometry (Week 3 work)

1. For each of the following straight lines, find its equation in the form y = mx + c:
a) the line with equation 3x + 2y − 5 = 0;

b) the line through the point (3, 1) with slope 5;

c) the line through (5, 3) and (1, 7);

d) the line through (2, 3) perpendicular to the line y = 2x + 7.

2. Write down the equations of the following circles:
a) the circle with centre at (4, 2) and radius 5;

b) the circle with centre at (2,−1) which passes through the point (2, 6).

3. a) Find the equation of the circle with centre at A = (0, 4) which passes through
B = (2, 7).

b) Find the gradient and the equation of the line joining A and B.

c) Find the equation of the tangent to the circle at B.

4. Find the centre and radius of the circle whose equation is:
a) x2 + y2 + 2x + 14y + 34 = 0;

b) x2 + y2 = 9;

c) 2y − 6x− x2 − y2 − 3 = 0.

5. Find a Cartesian equation for the curve given by the parametric equations x = c t2

and y = c/t2 (where c is a constant).

6. A point P = (x, y) moves in such a way that the distance from P to the point (8, 0)
is three times the distance from P to (0, 0). Find a Cartesian equation for the curve
traced out by P . Show that the curve is a circle and find its centre and radius.
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Binomial Expansions (Week 4 work)

7. Expand the following expressions:

a) (3x + 2)3 ; b) (z2 − z)4 ; c)
(
x +

1
x

)5
.

8. a) Write down all possible arrangements of the letters ABC.

b) Write down all possible arrangements of the letters AABB.

9. Compute the following binomial coefficients:

a)
(
9
0

)
; b)

(
9
1

)
; c)

(
9
2

)
; d)

(
9
3

)
;

e)
(
9
7

)
; f)

(
9
8

)
; g)

(
9
9

)
.

10. How many arrangements are there of the letters in each of the following words?
a) FIVE; b) SEVEN; c) ELEVEN; d) THIRTEEN.

11. In the following, use the Binomial Theorem to find the given term in the expansion
indicated:
a) x6y5 in (x + y)11; b) x6z3 in (x− 2z)9; c) x3y10 in (x + y2)8.

12. a) In how many ways can a team of 11 football players be selected from a squad of
20?

b) In how many ways can 22 players be divided up to form two teams of 11?

c) If the two captains have already been chosen, in how many ways can the 22 players
now be divided into two teams of 11?

13. a) Write down the first three terms in the expansion of (1 + x)9.

b) Hence expand (1 + y + y2)9 up to and including the term in y2.

14. Find the expansions of the following, up to and including the term in x2. In each
case, state the range of validity for x.

a) (1 + 2x)1/2; b) (1− x)−1/2; c)
1

(1 + x/3)3
.

15. Find the expansion of (1 + x)1/4 up to and including the term in x2. By taking
x = 1/16, find an approximation for 171/4, giving your answer to 3 significant digits.
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