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Question1 (10 marks)

a)

b)

Differentiate

2
i xe*
(ii) log,, x
Find

() j4e2“1 dx

(i) jtan2 6 do

Show that %x(sin3 x) =3cosx —3cos® x and hence, or otherwise find

.[(cos x —cos’ x)dx

Question2 (10 marks)

a)

b)

d)

Find the exact value of

G) log, ¥4

() sin?(C-Ly

V2

State the domain and range of y = 4sin™' (1 - x)

Find j sin? 4x dx

4
Find |——dx
IV9—4x2

4)

€)

€)

G)

@

)

3



Question 3 (11 marks)
a) Differentiate 4)

@  tan’ (%)

(i)  sin'(x?)
b) Solve logg2=1log,5 2)

c) 1) Express 3 sinx —cosx in the form of R sin(x — @), where (5)

R>0and O0<a<Z

2
(ii)  Sketch the graph of y = J3sinx—cosx for 0<x <27, showing intercepts and

endpoints.

(iii)  Use your sketch to state the number of solutions to the equation

\/gsinx—cosx =-1.



Question 4 (10 marks)

a) y (6)
|

y=ln (5-x)
N

The diagram shows the graphs of y =In(x +1) and y = In(5 —x) intersecting at P.

1) Show that the coordinates of P are (2, In 3)

(i)  The area, A, enclosed by the curve y = In (x + 1), the y axis and the lines

y =0 and y = In3 is given by the integral,
In3
A= I(ey - 1) dy
0

Use this integral to calculate the exact area, A.

(iii)  Calculate the exact area of the shaded region shown above.

b) 1) Sketch y = cos™ x showing all intercepts and end points 3)

1
(i)  Hence find J‘cos'l x dx

-1

(1)

c) Write down the general solution for tanx =

5



Question 5 (11 marks)

1
a) Given | cos’@ df = 7+2 (3)
0
V2
use the substitution x = 2siné, to evaluate _[ V4-x? dx
0
b) y=sinx+sinxcosx for 0<x<2x ®)
: dy _
) Show that S cosx + Cos 2x
(i)  Find the co ordinates of the three stationary points and determine
their nature.
(iii)  Sketch the curve for the given domain.
Question 6 (10 marks)
x+1
Find dx 3
A Y
b) \ (N

6

Not to scale

(i) Show that the equation of the parabola y = f(x) is given by
y =2x? —8x+ 6 and state the co ordinates of the vertex

(i)  State the largest possible domain, that includes x = 0, for which

y = f(x) has an inverse.
(iii)  State the domain of y = /™' (x).

(iv)  What is the equation of the inverse function y = f 7' (x).

END OF TEST



STANDARD INTEGRALS

, n#-1; x#0,ifn<0

1.

Jcosaxcbc =Esmax, a#0
) 1 -
sinaxdx =—Ecosax, a#0

5 1
sec“ax dx =Etanax, az0

1
Jsecax tanaxdx = S secax, a#0

1 I, _x
J7——qa’x ==tan'Z, a#0
a®+x* a a

. -1

1
—dx =sin
Jw’az - x*

, a>0, —a<x<a

o &

J-——l—————d,x =ln(x+\/x2—a2), x>a>0
(22 — &2

. _
—dx =1n(x+\/x2+a2)
j\/x2+a2 '

NOTE : Inx=log,x, x>0
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Cueshon T on T

o) +Qﬂ X = //Ji

X =nll + 1
b
or \/®
- n.180° +30°
x = must
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Questiono

a) j X+ |
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