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Stella Maris College

Mathematics Extension 1

HSC Assessment I 2005

Name:

Teacher:

General Instructions

. Working Time - 45 minutes

. Write using blue or black Pen

. Board-approved calculators may be used

. All necessary working should be shown in the space provided

Total marks - 37

Weighting - 15o
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Section Marks
Achieved

Level of
Axchievement

U-Unsatisfactory
S-Satisfactorv
G-Good
E-Excellent

Teacher Comment

Indefinite Inteerals

Q 1 ,  Q 2
l6

Definite Integrals
Q3, Q4, Q6

l8

Approximation
Methods
Q5 ,  Q11 ( i i ) l4

Areas
Q7,  Q8

t6

Volumes
Q9,  Q lO,  Q l  l ( i )

t7

Integration by
Substitution
Q 1 2 ,  Q l 3 t6
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Find a primitive function of 3x' -2 .

x-3- ?x

( i)  [r@at 
=

f t
I t
l .

\ ( ++ r)-' d.h U
J  

v v  t

, .. 1(  +-+ [ )  -\ , v  ,  + c
--- I

^t

-2
z ? ,

-  t  r l i
A L b + t ) - + C-Et '  

r j :' l - ,  \ , /

: \# -# cl '.
= !bo'- *+t* ':J)

3. Evaluate:
e 2

( i )  |  v d v\  /  t n
t \ /

t t?-$'I'
l -  3  x L  J - l

t -Q* 'Dt l '  , }
L b J _ I

t \
J
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s u c h t h a t  k > 1 .4. Find the value of k if Ji tt 
+r) dx - 6

r V

\ , [*' ') *".

(  - Y L  
- ] k

=  L _  t ) L J r

=  ( k L I ' \  /  '  \  i ' \

\T  , \ . )  d  
l t * , ;  JJ

=  S * \ ' - +  B  6
F

| .1 + ak _ 3 = t2

l . t + 2 k  - 1 6 - = Q

( t . r F X - t  - 3 )  = c
l ' -
k = : D

btb  \ (  > \

9o rro go\^'

5. Five values of the function f (-) are shown in the table.

l - A
t/a - u)

Use Simpson's Rule *lth the d,re fundtion,ralu"s given in the table to estimate

Il' rQ) dx

iI +tru) da. = 3 L:"+ 3'^+ +[3r*i]3+ ' )+ t[,-+J+t )i

v\ + +(2o o e:) u r (=5)Js (
t  l r z+

455

x 0 5 1 0 1 5 20

f  (*) t2 20 25 27 23

o I
t ,

t F
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6.

The diagram shows the graph of y - f (r). The shaded areas are bounded by I - f (x)

and the x-axis.

The shaded area A is 2?
3

e l

Evaluate ) _, f (x) dx

5
square units and the shaded area B it ji square units.

t 2
.t

-  r ) - *  -  3 -
L 5  t 7

I

=  , ) J .
f / r

T

/ - '  t -  '  l

i  tt lc,. c i i t^-r-*-

; 9&-r3-1ip,.^ .J ir r_J-+.r

7 .

The shaded region in the diagram is bounded by the curve ! =16 - x' and the x-axis.

Calculate the area of the shaded region.

A= Li l f ta- ' i *^
= L [tc'*- 47r,

= B5t u,.nlfsz

*  e r  A = ; ; [ r o - " )
- \  . . .

ol

0

y  -  f ( r )

! = 1 6 - x

I

t-.Jg{r

)
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8 .

Therg raph  o f  y -3x -x '  and  !=x2  -x in te rsec ta t thepo in t r  (0 ,0 )  and  A ,asshown

in the diagram

(i) Find the x coordinate of the point l.

3= 
:rt-X,- e (D

3 '  } l x -  t t -  *@

:,cL - 7'-= 7z- l*

Ix"{x = o

r \
7 z . - ( * - t ) = O

}-'- O or V-= 7

7-= L ak A.

(ii) Find the area of the shaded region bounded by y

A = ( 
t 

(1,. -x1) - (*t-r) daq- '.}
t \  J c . \

- 3 x - x ' a n d  y = x 2 - x .

Ij tr,<- - t* -')L'*:") ea-

I: fu, - L^N:)d"t
( 'rxr
l - T
t - h

[- 
t*'

t n

L q z
2-+

LtJl'- |
3  J o

z i  1z
4 I

3  J o

" s ) -  0

L

Ur."; f> i
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9.

In the diagram the shaded region is bounded by the curve

l i n e s  x - l  a n d  x - 3 .

1
l.

" Y -  )
x-

. the x-axis and the

The shaded region is rotated about the x-axis. Calculate the exact volume of the solid

of revolution found.
.  r b  ,

\ / -  - t (  \ .  L  s - -
V :  t t  

)a,  t  
vL

, 
",

L \ = : .
d )Lu

. . L -  t  ' n
t'i
J Y t + J

r ,

V =  f l

t l-  l t

:

r 3  - +  r
) , 

Y* (\ne

I a.-] 
'1 l

L ' T  l ,
(  -  r  -13

Ti L i l ]J,

r f f --L-)r r  L \  f r * )

r i ' l - - L +r r L g \

0

(-+l
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x + 2 y - 4

10 .

In the diagram, the shaded region is bounded by the line x+2y - 4 and the coordinate

axes. The shaded region is rotated about the y-axis to form a cone.
Find, by integration, the exact volume of the cone.

f ' e

{= -fr 
50., t

)L+ 2lJ= +

)L=  [ -  23

r,l = (+*tJ)' c
V= r  L  L+-%Ydr , t  I

rr i  tr-23)3 l=
L  r u - z  J o

rr t-
:  T r t

r+-srl '
- b  J o

+ j lo  = a j

6 4rr
L

3lw
3

]
t^r*l \r
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1 1 .

The region under the curve ! =3'*t between x -l and x - 3 is rotated about the x-axis.

(i) State the integral that is required to evaluate the volume of the solid of
revolution that is formed.

S 3
Tt \, T- d""- :

( I 7z+z
F ) ,  3 d^

- ?ct l
L ( :  5
d '  - }x+l
L , t -=  3
$

(ii) Use the trapezoidal rule with three function values to find an approximaton of
the volume of the solid.

lt I 7
+b') 3 * , ) b

J
-7 I
J

L t = l

"! lrctZ
r fn t

$* { i  t  Lto+ t
= r + [ r n *
t  4  csotr

r t t t3)J

3n + z [g')]
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3

12. Using the substitution u: x' +l , or otherwise, find I*?' +l)t ax .

[(',L = xL+l
/'t 9-
l / r \ 5

)  ) L  t X - + , ) -  & L

, ( L= + \  LL'cL,. , ,
F l

t

. . := + 5 + c
a  

/ E \
t ; l

:\-

=  +  ^  4 u . - = + Ct ta
-

r 3t  s  z  
+ cq w

I t a \ E=  
E  t * ' + t )  +C

d,t- ^
6 - - A x

d^^ = bt

J-
L d J l - =  ) L

d4<

d'L

3

f '  x + l
t e  1  - d x .

J t  i l  x- +2x
t  - l

i; (x-+) (rt'n :") t *^

r  ( 8  , - +  & ,L  ) B  r r
L

r  t  g  t ?L  L  3  J 3

13. Use the substitution u: x' +2x to evalua

[: 7LL 4 ]rc

cl--
F-rrrrrrr�, : ll.-, )

LA4I

dr,.- = :-l*+D a*
I

t d* = tr* D-t,x

*\..."r^- )L = 2, tl, . 8

* f "u^ ,  lq-=t ,  [ "  3

=  
i L + d . + l

:  1 [ -u - ' J4  I

END OF PAPER
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