Paper 1 Practice C
1. a) () Express x% + 3x + 2 in the form (x — h)* + k
(i)) Factorise x% + 3x + 2 [2]

1
Consider the function f(x) = ———— ,x e R, x # -2, — 1
f@ x24+3x +2 #

b) Sketch the graph of f(x), indicating on it the equations of the asymptotes, the
coordinates of the y-intercept and the local maximum. 9]

1 1 1
c) Show that - =
x+1 x+2 x24+3x+2

[1]

1

d) Hence find the value of p if J fx)-dx=Inp [4]
0
e) Sketch the graph of y = f(|x|) [2]

f) Determine the area of the region enclosed between the graph of y = f(|x|), the x-axis
and the lines with equations x = — 1 and x = 1. [3]



2. Consider the polynomial P(z) = z° — 10z2+ 152 = 6,z € C

a) Write down the sum and product of the roots of P(z) =0 [2]
b) Show that (z — 1) is a factor of P(2) [2]
The polynomial can be written in the form P(z) = (z — 1)°(z> + bz + ¢)

c) Find the value of the b and the value of ¢ [5]

d) Hence find the complex roots of P(z) =0 [3]

Consider the function g(x) = ¥ —10x2+15x -6, x € R
e) (i) Show that the graph of y = g(x) is concave up for x > 1

(i) Sketch the graph of y = g(x) showing clearly any intercepts with the axes. [6]
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