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STANDARD INTEGRALS

fx"dx =1 ™ pe-l; x#0,ifn<0
. n+l .
_l.dx =lnx, x>0
x
f‘“dz =lf-“.. az0
- a
J 1.
casardx =—sinax, a#0 .
.. a A
Jsinax.dx =~-I-cosax, a»0:
a
~
Jscc%xdr . =ltanax, aa‘-O‘
a - -
~

Ll -
fsccananaxdx ==secax, a#0
a

1 1, X oo
=— =, .a=0
j—f—Tdr atan » a

X ,
sin? =, a>0, —a<x<d
p ;

—,
nhﬂ
e I
~
[ ]
&
[}

=ln(x+1!x2—az), x>a>0

1 . )
Jﬁd’: -ln(x+ -I + 1 )

NOTE: "Inx =.'Iog¢x. x>0




Section 1 Multiple choice (10 marks — 1 mark each }

Use the multiple choice answer sheet provided

L Hyaluate Ti S05% -
—4 Iy . o
5 3
A0 Bi C. 1 D. 5
2. What is the exact value of tan {sin"(_l—?)}?
8 -4—8 -15 15
A- 'i'g B-_ls-"" C.""'é"" D ._'8'
3. Which one of the following is equivalent to log,; 7297
A2 B.3 c. 27 D. 702
4. Ifx3 + ax + bis divisible by (x + 3) and (x — 4), what is the value of b?
A b=12 B.bh=-12 €. b=13 , D, h=-13
—— _
5. Whatis the exact value t;f}og 1057 -
_ﬁ_i ;
A, 2 .
V3-1 ’
B oG
V3+1 ' : o,
C. oz
. —3+1
D. v
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Which one of the following is the correct expression for f % 9 //im‘_

A. Zsint (S'—I-) e

For the series, [0g,3 -+ log,6 + log 12 4 log,24 ..., which one of the following
statements is true?

A, r=log,3
B. r= log,2
C. d= log,3
d= log,2 '

B

)

Solvefornmx— 8 < ?f

A x£-2,0<x<10

e
B.x<-20<x<10
Cxz10,2<x<0 -

D.x210,-2<x=<0
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A function is given by the rule f(x) = :_:%
Which function is the inverse function of £(x)?

Afr@ =52 \

+3 . \

- | 2x43~ . .
B.fi(x) = :_j'l_ |

- 2r+3
CfHa) = :+1

D. i) = 22

x—3

. 4 1
10 iy fl xe® dx = -2-(94 — g}, where k > 0, what is the value of &7

A2 B2 C.4 D.-4
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Question 11 {15 marks) Start this question in a new booklet

a) ‘ x
)

Find the exact value of f 2080 48
N

4

- b} Find the size of the acute angle between the lines 4x — 3y +1 = 0 and

x+ 4y -+ 1 = (. Give your answer to the nearest minute.

c cos20 | sin20 4 cos® 8-1
) Prove that =
R cosd sing cosd
D ysi itution £ = tan? Islnf4cosd
Using the substitution ¢ = tan >, prove that - e = cot f_

&) ¥ sind = -1—:- and 00 < -g-, find the exact value of tan 28.
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Question 12 (15 marks} Start this question in a new hooklet

4 If a,f and y ame the toots of the equation 2* —2x* +3r+7=0 2
find the value of L +L +—1-
a Y
b} Consider the function f) = -;z——z—l-

(i)  Prove that £~ (x) exists.
(ii)  Find the inverse function f~1(x)
(i)  Find the domain of f~*(x).

SR S ]

c)

(i) Prove that the equation log_,x+2 =0 has a solution between ¥ = 04andx =05 ¢
x

(if) Use one application of Newton’s method te find a closer approximation to the
solution x = 0.4, correct to three decimal places

d) 2
Find I S X ax using the substitution 2 = Jtanx.
1-9tan®x
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Question 13 (15 marks) Start this question in a new booklet

a} Prove by mathematical induction that, for all integers » =1 . 4

1x2° +2x2' +3x2% 4.+ nx2% =1+ (n-1)2"

b} If @,f and y are the roots of the equation x° -122 +fx~28=0, find the value of 2
Z, if the roots are in arithmetic progression. ’

¢) (i) Show that sin(4 + B) + sin(A — B) = 2sinAcos B o 2

T,
(ii) Hence, find the exact value of fsinSx cos3x dx
[

3
d) Consider the function f(x) = 3tan~1x.
i) State the range of the function y = f(x). 1
(i)  Sketchthe graph y = f(x). 1
(jif)  Find the gradient of the tangent to the curve y = f(x) at x = —-}5 . 2
7
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Question 14 (15 marks) Start this question in a rew booklet

(i) Find A and a, to the nearest degree, if Scosx + 12sinx = Acos(x — &), 2
8)  where A>0and 0° < @ < 90°, Give your answers correct to the nearest minuto

(i) Hence solve the equation Scosx + 12sfnx = 6.5 for 0° < x < 360°. 2

b)  The point P(Qr, t’) is on the parahola with equation x* = 4y, with focus at F. The
point M divides the interval FP externally in the ratio 3:1.

()  Show thatthe co-ordinates of 3f are x=3f and y=1(3? -1)

2
(i)  Henee prove that the locus of A is also a parabola and determine the 3
focal length of the locus of this parabola.
¢)  Theangle of elevation to the top of a tower, PQ , from a point X due south of the
. tower is 45°, From another point ¥, 100 metres due east of X, the angle of elevatjon is
30° to the top of the fower.
P r
. .
@)  Copy this diagram in your examination booklet completing the given
information. ‘
(i)  Findthe length of XQ and YQinterms of k 3
. i)  Show that h = 50¥2 1
, {iv)  Calculate the bearing of ¥ from the base of the tower (nearest degres) 3

END OF TEST
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