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1. a) Transpose the following formulae for "a".
a2
)] M = 33— (2 marks)
ch
i) y = _bd (3 marks)
1+a’

b) Solve the following quadratic equations:

i) x> +x-30=0 By factorisation (3 marks)
i) 5x° + 7x - 6 = 0 By factorisation (3 marks)
i) 3x*-5Bx-3=0 By formula (3 marks)

C) Separate the following into partial fractions:

_x+1 (6 marks)
x> - 8x + 15
Total 20 marks
2. a) Find the first and second derivatives of the following functions:
i) y=57%x% + % (3 marks)
X

ii) y = 5sin3x - 2e* (3 marks)
b) Differentiate the following functions to find dy:
dx

i) y = 3e* cos 2x using the "product rule" (3 marks)

i) y = _3x using the "quotient rule" (8 marks)

X+ 2
i) y = In(3x +4) using the "function of a function rule™: (3 marks)

Question 2 continued over the page...
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Question 2 continued

c)

ii)

b)

Find the maximum and minimum points of the following function:
y = 2x3 - 8x° + 10x - 3 (5 marks)
Total 20 marks

Find the following definite integrals:

4 ~

j €x° -3x? dx (3 marks)
1
2

(E - %jdx (4 marks)
WX X
2% -

_f €in 20 + 2cos46 do (4 marks)
g2

Integrate the following expressions using simple algebraic substitution:

[16€x+3 7 dx (3 marks)

'[cos(se — gj dx (3 marks)

Find the area enclosed by the x axis from x = -2 to x = 4 and the curve
— 2
y = xX°-2x-8.
(3 marks)

Total 20 marks

Please turn the page
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4. a) Solve the following simultaneous equations:
)] x - 3y =11
3x + y =13 (2 marks)
i) 3x + 2y =17
2x + 5y = 26 (3 marks)

b) Use Pascal's triangle to solve the following:
i) (x - 3)* (2 marks)

i) (2x + 5)° (3 marks)

C) Expand each of the following using the binomial theorem:
i) 1 + x)* (3 marks)
i) (4 - 3x)?° (3 marks)

d) Calculate the tension (T; and T,) in the strings holding the sphere
shown below assuming it is in equilibrium.

(4 marks)

Total 20 marks

END OF QUESTIONS

Please turn the page
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Formula sheet (1 of 2)

y =) dy
dx
Constant (k) 0
X 1
Na 2X
X" nx"?
eX eX
ekx kekx
sin X COS X
COS X - sin X
sin kx k cos kx
cos kx -k sin kx
In kx 1
X
f(x) If(x) dx all “+¢’
2X NG
X Y X°
k (constant) k x
Xn 1 Xn+1
n+1
1 In x
X
e e
ekx ekx
k
sin X - COS X
COS X sin X
sin kx - cos kx
k
cos kx sin kx
k

Please turn the page
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Formula sheet (2 of 2)

e -b++/b? - 4ac

2a
fy=u*v, then dy = v*du +u*dv
dx dx dx
fy=u, then dy = v*du - u*dv
% dx dx dx
V2
If y is a function of u, where u is a function of x, then dy = dy * du

dx du

Coefficients in the expansion
1
1 1
1 2 1

1 3 3 1
1 4 6 4 1

1 5 10 10 5
1 6 15 20 15 6

(@a+b)"=a"+na"b + n(n—-1)a"%b* + n(n—1)(n—2) a"*b® +..........
2! 3!



