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* Detach the farmula sheet from the cenire of this book during reading time.
= Write your name in the space provided above.
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devices into the test room.
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Instructions
Answer all questions in the spaces provided.
A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, apprapriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (3 marks)

Given the functions

f:R\{0} - R, f(x)% and

g:[2 +0) =R, g(x)=V3x—4

a. Find the largest domain for which g (f{x}) is defined

1 mark
b. Write down the rule of the composite function g (f (x))

1 mark
c. Find the derivative of g(f(x))

1 mark

Question 2 (4 marks)

Solve the equations

a. Invx+2 ~Inx=0

2 marks



3

3
sin (x—g) l=i2w for XE{O, 27:], giving exact answers.

2 marks

Question 3 (3 marks)

The graph of the function y=(x}, which passes through the paints O (0, 0), A(4,8)and B ({6, Q) is shown

A 43

-1 OO(O,D) g 2 3 " = BlCG,O) 7

Sketch, on the same set of axes, the graph of y=f(2(x+ 1 )) with the images of O, A, B clearly shown and

their coordinates labelled.

3 marks



Question 4 (4 marks)

I IR\ {2}—> R is such that f(x) =JE , find the equations of the tangents to  y=f(x) which have a
X_

gradient of —4.

4 marks

Question 5 (4 marks)

¢
Considering that the difference between (g) and 1 is small, use linear approximation to find sin 1°, giving

your answer in exact form.

4 marks
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MATH METH & MATH METH (CAS) 2

Mathematical Methods and Mathematical Methods CAS

Formulas
Mensuration
1
area of a trapezium: %(a +b)h volume of a pyramid: gAr”l
4
curved surface area of a cylinder:  2nrh volurne of a sphere: ’3'7”‘ ?
1, .
volume of a cylinder: mr?h area of a triangle:” Ebc sin 4
volume of & cone: —;-n'rzh
Calculus
i(x”]-nx"’"l Jx"dx—Lx"+1+c n#z-1
dx B T+l ’
?j—;c-(eax)zaeax J‘e“xdxz%e“x+c
d 1 1
Ex—(loge(x)):; _’-;dx=10ge|xl+c
; 1
% (sin(ax)) = a cos(ax) [ sinax)dbe = ——cos(ax) +c
1.
?j—x,—(cos(ax)) =—a sin(cx) .[cos(ax)dx =—sin(ax) +c
d a 2
—( tanfax) | = =g sec”{ax
dx( () cos? (ax) ()
du  dv
- d dv  du - d{u = Y
duct 1 : e = 1§ e = Y e ti t ‘ _] = = WA
product rule dx(uv) Ut V— quotient rule dx(vJ ¥
. dy  dy du . .
chainrule: —=—— approximation: x+h)=f(x)+hf (x
— pp fle+h)=f(x)+hf (x)
Probability
Pr(d) =1 - Pr(4") Pr{4 w B) = Pr(4) + Pr(B) — Pr{4 " B)
B Pr(4nB)
Pr(4|B) = )
mean: #=E(X) variance: var(X) = ol = E{(X— ,u)z) = E(XZ) - /uz
probability distribution mean variance
discrete Pr{X = x) = p(x) U=2xp(x) o?=Y (x— ) p(x)
- _ [t [ 2 _ [ 2
continuous Prla<X<b)= L Fx)dx o= J."mx f(x)dx o= J-_m {(x— ) f(x)dx
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Question 6 (4 marks)

A right angled triangle is defined by the line y=2x, the positive side of the x — axis and a vertical line from

y=2x tothe x—axis.

-

4

y=2x

/

o

If the vertical line is moving to the right from the origin at a constant rate of 2 units/min, find the rate of increase

of the area of the right angled triangle when x=4 units.

4 marks

Question 7 (4 marks)

dy

a. Find —

dx

1 5
if y=2log — , x=— .
/ ge| 2x 5] 2

2 marks



6

b. ff f:R— R issuch that f’(x):sin(Zx—g) and f(O}:% . find the rule of f(x).

2 marks

Question 8 (4 marks)

Find the exact ares bounded by the curves  y=e® -3, y=¢*—1 andtheline x=0.

¥

4 marks



Question 9 (3 marks)

A random variable X={ 1,2,3, 4} has a probability distribution function f(x)=kx.

a. Find the value of k.

1 mark
b. Find the vaiue of E(X).

1 mark
c. Find the value of E{2X+3).

1 mark
Question 10 (3 marks)
If X is a binomial random variahle with parameters n and p.
a. Find Pr{X=1)

1 mark

np

b. Show that  Pr(X=1| X<1}=

q+np

2 marks



Question 11 (4 marks)

The continuous random variable X with a probability density function is given by

B g\/? f Osx<a

f(x)=
0 if x<0 or x»a
a. Find the value of a.
1 mark
b. Find b suchthat Pr(X<b)=2FPr(X=>b).
3 marks

TOTAL : 40 marks

END OF QUESTION AND ANSWER BooK



