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Instructions:
e Write your name and class at the top of each page
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e Start each question on a new page.
e Standard integrals can be found on the last page.
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QUESTIONI1 - 12 Marks

a) Find 1) f9+xx2 dx

.. 1
1) f9+x2 dx
b) Solve for x

log, x = log, 10 — log,(x — 3)

c)  Differentiate i) 5%

d)  Find the exact value of tan (COS—1 (_73) )

QUESTION 2 (Start a new page) - 12 Marks

a) Solve cos’@ —sin’0=0.1for 0 <6 <n
(answer(s) in radians correct to 2 decimal places)

1

b)  Find the general solution for sinf = 75

C) 1) Write x° + 6x + 10 intheform (x +a)’ +b

dx

ll) Hence ﬁnd fm

d 0 Sketch y = sin™!x

ii) Find the exact area bounded by

y =sin"!x, the x axisandtheline x =1



QUESTION 3 (Start a new page) - 12 Marks

2) ) Find — V1= x? 1

i)  Using part 1) show that

1 1+x s
fo\/l—_-?dx—-z—“f‘] 3

by 1) If f(x)=(x—1) for x < 1, find f—l (x) and state its domain and range 3

ii)  Find any points(s) of intersection of y =1 (x) and y =f-l(x) 2

¢c) 1) If tan"'x = a and tan”! y = B prove that

tan"!x + tan 'y = tan™! (i+—y) 2
1-xy
y _1 (1 A
ii)  Hence evaluate tan™? (E) + tan™! (5) (in exact form) 1

QUESTION 4 (Start a new page) - 12 Marks

: . dx . . . .
a) Find [ Trien Usng the substitution u = v/x or otherwise 3
b) A cylindrical solid of height 10cm is being turned on a cutting machine so that the radius is

being reduced by 0.3cm/min.

Find at what rate the surface area is decreasing, when the radius i¢ Scm (in exact form)

LI

(surface area= 2 mr? + 2mrh)



c) The rate of cooling of an object is proportional to the excess of the object’s temperature above

) ar
the surrounding temperature, - = k (T-Ty)

T isthe object’s temperature
Ty 1s the surrounding temperature.

A pot of hot water cools from 90°C to 85°C in 1 minute at a room
temperature of 30°C.

1) Show that 7 =T, + 4¢"" satisfies the above equation
ii)  Find the exact values of 4 and &.
ii1)  How long would it take to cool to 60°C? (nearest second)

iv)  What would be the temperature after 4 minutes? (2 dec. places)

QUESTION 5 (Start a new page) 12 Marks

a) A(t,e') and B (-, e") are points on the curve y = e¥, where t > 0.

The tangents at 4 and B form an angle of = = (x
’ J
A
? Al et>
)
1
B(- te t
>

) Prove thate! -e™! =2

ii)  Solve this equation to prove 7 = /n (\/E + 1)



b)

Find f sin® 3x dx

P is the point of intersection of the graphs y tanx and y = Asinx where
A>1. The x co — ordindate of P is a, and «a lies between 0 and g

1) Sketch y = tan x and y = Asinx on the same axes

for0<x < g Label the point P
il)  Provecosa = A% at P

iii))  If 0 is the origin, prove that the area enclosed by the arcs OP,
on both graphis (A —1—InA) unit’

(End of Paper)



STANDARD INTEGRALS

1
= onz-1; x#20,ifn<0

n+1

| =

dx =lnx, x>0

1
e dx == a%0

sinax dx :—Ecosax, a=z0

1
sec?ax dx :Etanax, a#0

1
secax tanaxdx = Esecax, azx0

J#a
E
|
[an
|
|

( 1 1 x
J' 5 qu :—tan'l—, az
a“ +x° a a

L1 X
%dx = Sin E, a>0, —a<x<a
ﬁ 1 2 2
—dx =Injx+vx‘—-a°|, x>a>0
V2 Z 2

dx =In

x+\/x2+a2)

NOTE: Inx=log,x, x>0
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