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Question one (1mark)

Simplify 5v3 + 20 — 2412 + /45
a) 53 b) V5+3 c) 5J/5+943 d) 55 +3

 Question two (1mark)

Find the length of the arc which subtends angle of 15° at the centre of a circle of radius
0.1m.( answer correct to 3 decimal places)

a) 1.500 b) 0.262 c) 0.026 d) 0.008

Question three (1mark) )

Solve |2x~1|=3x

a) x=-1 b) x=-1 orx=— c) x=% d) x=1
Question four (1mark)

If jo (4—2x) dx =4, find the value of a.

a)a=-2 b} a=0 c)a=4 d)a=2
Question five (1mark)

The derivative of the function y =2xcos(e"*) is:

a)y =—10xcos(e"") b) ¥ =2cos(e*)+10xsin(e ") (")

c) y =-10xsin(e"") d) y' =2cos(e"™*)—10xsin(e'">)



Question six (1mark)

If V7 +/28 +/63......... +p= 30047 . How many terms are there in the series?
a) 24 b) 300 c) 298 d) 25

Question seven (1mark)

Given that the curve y =ax” —8x—8has a stationary point at x = 2, find the value of

a.

a)a=—;- b) a=2 » c)a=6 d)a=-2

Question eight (1mark)
3x-2 4-x

The solution to this equation -3 -4 s
3 1
a)x=2 b)x=5§ C) x=-2 d) x=—5§

Question nine (1mark)

Find the values of m for which 24+2m-m?*<0

aym<—-4ormz=6 b)) m<—-6orm=4 c) 4<m<6 d) -6<m<4

Question ten (1mark)

In a game that Batman invented, two ordinary dice are thrown repeatedly until the sum
of the two numbers shown is either 7 or 9. If the sum is 9 you win . If the sum is 7 you
lose. If the sum is any other number, you continue to throw until itis 7 or 9. The
probability that a second throw required is :

1 5

13 1
= b) = Q) — d) —
) 15 )5 ) 15 )5



Question eleven (15 marks)

a) Factorise 4x*-8x-5

b) Solve 3x’ —1=2x.3x’

c) Find the domain and the range of :

i) f(x)=+3-%"
ii) State whether f(x)is odd or even, giving reasons.
d) Integrate the following:
1 2
i) J(3x2 +—J dx
X

ii) j 4sin(2x —1)dx

e) Given log, 2 =x, find log,(2a)’ in terms of x.

f) Find the primitive function of —

x +1

g) Solve sin@ =+/3 cosd for 0<O<2x

(2)

(1)

(2)
(2)

(2)

(1)

(2)

(1)

(2)



Question Twelve (15 marks)

a) Differentiate

. . 3x
U y= 7cosx (2)
ii) y=4x>In(2-x) (2)

b) A(2,-2), B(-2,3) and C(0,2) are the vertices of a triangle 4BC . Plot the points to
form triangle ABC

i) Find the equation of the line AC in general form (2)
ii) Calculate the perpendicular distance of B from the side AC (2)
iii} Find the coordinates of D such that ABCD is a parallelogram (2)
c) Prove cosd + sind = sin @ + cos & (3)

1-tand 1-cot@

d) Differentiate y = ln(zf "3') (2)
x°+6



Question thirteen (15 marks)

a) Consider the function f(x)=1-3x+x’ inthe domain -2<x <3
i) Find the stationary points and determine their nature.

ii) Find the point of inflexion.

iii) Draw a sketch of the curve y = f(x) in the domain -2 < x <3, clearly

showing all important features.

iv) What is the maximum value of the function in the given domain?

b) j'l +sec’zx dx

c) Theline y=3x— p+2is tangent to the parabola y =x* +1. Find the value
of p.

(3)
(2)

(2)
(1)

(1)

(2

d) The diagram shows the graph of the function y = f(x) , copy the diagram on your

answer sheet, and draw the graph of £ (x). (2)
y
y=s(x
e) Solve the equation 5 —4.5" -5=0. (2)



Question Fourteen (15 marks)

a) Consider the curve y=3cos2x inthe domain —z<x <7z

i) State the amplitude and the period of the curve (2)

ii) Sketch the curve in the given domain (D

b) The bearing of B from Ais 036’7 and the bearing of C from Bis 156°T.

B

35

48

Copy the diagram on to your answer sheet.

i) Find the value of Z4BC. (2)
ii) Find the distance AC. (2)
iii) Find the bearing of A4 from C. (2)

¢) The equation of a parabola is given by 2y = x* —4x+6.Find

i) the coordinates of the vertex (2)
ii) the coordinates of the focus (1)
- iii) the equation of the directrix. , (1)

d) Find the equation of the tangent to the curve y =2xe™ at the point (L, e). (2)



Question Fifteen (15 marks)
a) Solve log,(2x+2)+log, x—log,12=0 (3)

b)

( Figure not to scale)

i) Prove that AS4B is similar to ASUT . (2)

ii) Hence find the length of 4B (2)

c) Use the Simpson’s rule with 4 subintervals to find an approximation for the area of

the following figure. All measurements are in metres. (2)

<

Figure not to scale

1ol 27 19 8

7 7 7 7

d) Find the exact area bounded by the curve y =log, x, thelinex =8, and the axis.  (3)

e) For what values of % does the equation x”* +(k+2)x+4 =0, have distinct real
roots. ’ (3)



Question sixteen (15 marks)

a) Find the volume of the solid formed when the area bounded by the curve y =5-x7,
for x>0, the y-axisand theline y=1 isrotated about the x -axis. (3)

b)

B
0

The diagram above shows a sector of a circle with centre O and radius » cm.

The arc BC subtends an angle &radians at O and the area of the sector is 8 cm?.

i) Find an expression for r in terms of & (1)
ii) Show that the perimeter of the sector is given by P = —\78_5 +4/6 (2)
iii) If 0< 0 <, find the value of @ for a minimum perimeter. 3)

c) Spiderman worked out that he could save $80000 in 5 years by depositing his
salary of $M at the beginning of each month into a savings account and withdrawing
$1800 at the end of each month for living expenses. The savings account paid interest
at the rate of 6% p.a compounding monthly. Let 4, represent the balance in his

savings account at the end of each month.

i) show that at the end of the second month the balance in his savings
account, immediately after making his $1800 withdrawal would be

givenby : 4, = (1.005% +1.005)M —1800(1.005 +1) 2)

ii) Hence calculate his salary. (2)

iii) How many years will it take him to save $120000 , if he has the same
salary and monthly expenses? (2)

THE END



STANDARD INTEGRALS

r

x™ dx

NOTE :

1

= " nz-1; x#0,ifn<0

n-+

=Inx, x>0

ax

1.
—sinax, a=0
a

1
=——cosax, a#0
a

lt:ananc, az0
a

1
= —gecax, a=#0
a
1 1%
= =tan'Z, a=#0
a a
.1 x
=sin'Z, >0, —a<x<a
a
=ln(x+ x2—a2), x>a>0

= ln(x+\/x2+az)

Inx = log,x, x>0
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