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Question 1 (Start a new page) 12 marks
. 2 x-1

a) Simplify : ——— 2

(a) Simplify 33

Fd

1

(b) Express in the form a+5+/3 , where 2 and b are 2
1-243
rational numbers.
(c) Find the values of x that satisfy the inequality 9-2x <17 2
\!\'\\‘?—@ {‘oj’\\w i
(d) Find a primitive function of 6x—x 2 2

@ tanx = % find the exact value of cosx if xis acute. 2

(f) Solve 2% =3 correct to 2 decimal places. 2
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Question 2 (start a new page) 12 marks

@Let a and f3 be the roots of the equation

x> —5x+2=0

Find the values of the following:

) a+p 1
i) off 1

i) (o +1)(B+1) - 2

(b) For what values of m will the equation xX—mx+(8+m)y=0

Have:
i) Real and unequal roots? 2
ii) Roots which are reciprocals of each other? 2

(c) A parabola has equation (x—2)* =-16(y —3)
-

i) Find the coordinates of its vertex 1
ii) Find the coordinates of its focus 1
iii) Sketch the parabola clearly showing the position 2

and equation of its directrix.
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Question 3 {start a new page) 12 marks

(a) A can of baked beans is in the shépe of a closed cylinder with height # cm and
radius » cm, as shown in the diagram below. The volume of the can is 500cm?.

Fom

~

4 v
i) Show that the surface area, Scm?, of the can is given by 2

1000

r

S=2rr’+

ii} If the surface area, S, of metal used to make the can is to be minimised,
find the radius, », of the can. 3

(b) For the function f(x)= x> —3x* —9x+15,

i) Show that % =3(x-3)x+1) 1

ii) Find the coordinates of any stationary points and determine 2
their nature.

iit) Find the coordinates of any point(s) of inflexion. 2

iv) Sketch the curve y = f(x) showing all important features. 2
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Question 4 (start a new page) - 12 marks

(a) Differentiate the following with respect to x:

i) — 2
) )
i) 3x +4)° 2
by d—x
i 2
) T+x°
(b) i) Show that the equation of the tangent to the curve y =4 — x’ 2

at x =—1 has equation 2x—y+5=0

ii) The tangent 2x— y +5 =0 cuts the x and y axis at 4 and B 2
respectively.

Calculate the exact area of A4OB where O is the origin.

Y
B
Al |0 ¥
(¢) Find the equation of the curve g(x), given the curve passes through the 2

point (-1, 2) and the gradient function is given by g'(x)= 3x*—2x+1.
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Question 5 (start a new page) 12 marks

(a) Find J(]+2x)3 dx 1

3 3 2
* (b) Evaluate J XA2AX 2
, .

yi
y=x>—6x+5

©

)
[

The diagram shows the graphs of the functions y = x> —6x+5 and y = x~5 where
P and Q are the points of intersection.

q
i) Find the x values of P and Q. @ i 2
\5\)

ii) Calculate thﬁ@rea of the shaded region. 2
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Question 5 (continued)

(d) Find the volume of the solid generated when the area between the curve 2

y =+ x* =3 and the x-axis bounded by the ordinates x =3and x =5

is rotated about the x-axis. Write your answer in terms of 7z.

Y
0 x
(e) Use the trapezoidal Rule with 3 subintervals to find an 3

approximation for:

f x(4-x)* dx

]
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Question 6 (start a new page)

(a) The figure shows a sector of a circle with radius 8 cm. Find the area
of the sector to correct 2 decimal places

8 cm 8 cm

(b) Differentiate with respect to x:

i} xsin2x

i) 4 tan >

(c) Find j(l +sin 2x) dx

(d) Find the exact value of I6 sec’ 2x dx

3

(e) Find the equation of the normal to the curve y =3sin4x

at the point (%,0}
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Question 7 (start a new page)
(a) Simplify the following:
log, 25—log, 5
(b) Differentiate the following:
i) (log2x)?
O

i) xe® +x

.|

(c) Evaluate j dx

x' —dx
(d) i) Sketch the graph y=¢** for —2<x<?2
i) Calculate the area under the curve y = e”*

for -2<x<2
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