St George Girls High School

Year 12

Mid-HSC Course Examination

2014

Mathematics

_ General Instructions

* Reading Time: 5 minutes

» Working Time: 1-hour 30 minutes

‘s Write using blue or black pen

« Board-approved calculators may be used
« A table of standard:integrals is provided

Section I

Total marks (5)

Attempt Questions 1 -5

Use the Multiple-choice Answer Sheet
provided at the end of the paper

Section 11

Total marks (60)

Attempt Questions 6~ 10

Start each question in a new booklet
All necessary working should be shown
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STANDARD INTEGRALS
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Section I (cont'd) N ' : ‘ ‘
Section I: A N -
] . . 4, The semicircley = V4 — x2 is rotated about y-axis. . The correct expression
5 Marks , for the volume of the solid of revolution is
. — ,,/\\
Attempt Questions 1 -5 ) .

2
(A) V=2T[[ (4 —x%) dx
0

Use the multiple choice answer sheet provided for Questions 1 - 5.

1 ‘ 2
1. The solution to the equation 3% = Py is o B v= nf (4—y2) dy
e \
. , , S ,
(A) 0.4 , © V=n f (4 — x2) dx
1 0
(®) 2 : ‘ C R o
Q 4 ‘ ®) V=27rj (4-y*dy
(@) -4 » ’
d .
2, Ify=In(x*-1), '&‘Z‘ is / 5. The correct expression for the area enclosed between the curves y = x* and
y=4xis
1 ' A 2 ‘
W o & | @) A= f_2(4x—xs) dx
2 - - = N N
B A . 2 . ey
(B) x2-1 _ ' B A= 2] (4x — x3) dx ‘
’ 0
; 2
© == -
X%t
- ‘ . ' © A=2[ (x? —4x) dx
X2—1 ’ 0
(D) . . : . ‘ .

2
M 4a= f (x® — 4x) dx
-2

3
x°
3. The derivative of pr is

~

2(B—x) '

(A)

(B) 3x2 ' . . ' .
e*(3—x)
x2 , ) : -

©

3x2
@) —x
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SectionII .

60 marks
Attempt Questions 6 ~ 10
Start each question in a new booklet

All necessary working should be shown in every question.

Question 6 (12 Marks) Use a SEPARATE writing booklet.

a)

b)

d)

Simplify:

(i) e2% x 5%
(i) e2* + e5*
Find:
O [0-x
() [ 37 dx
i) [ ax
%3
Evaluate the following definite integrals:
. 0 2x3 -~ xS
0 f 2 oY

(i) fa (2x3 - x) dx
-3

Sketch the graph of y = e***, showing the y-intercept and one other point
on the curve. :

Marks
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Question 7 (12 Marks) Use a SEPARATE writing booklet.

a) Differentiate and simplify the result where possible:

(ij y = g2xt1
////—’—\\\‘
,/'///
(ﬁ) y= xsex c P
\
\
3x
(i) y = 3x+1

b) The shaded region in the diagram is bounded By the curve y = x3, y-axis,
and the line y = 8.
' - Y

Calculate the area of the shaded region.

&
¢) (i) Show that f @x+1Dde=k2+k-2
: 1 '

. k .
(i) Hence find the two values of k if f (2x+ 1) dx =10
' . ) 1 ’

. Marks
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Question B (12 Marks) Use a SEPARATE writing booklet.

)

b)

d)

Rewrite the equation 5% =817 in the logarithmic form and solve for x

correct to four significant figures.
. e —— T -

Find the derivative of 3*
//

Use the log laws to simplify 2e (loge\/E +log, E)

Consider the curve y = x — e*

(if) Show that there is a stationary point at (0, —1) and determine its nature.
(iii) E}(plain why the curve is concave down for all values of .
\

N
(iv) Sketch the curve and write down its range.

Marks
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Question 9 (12 Marks) Use a SEPARATE Writing booklet.

a)

b)

The parabola y = x2 —5x +4 and the hne ¥ = x — 1 have two points of
intersection (1,0) and (5,4).

(i) Sketch the parabola and the line on the same number plane and shade

the area enclosed between them.
(i) Hence, find the shaded area.
The region between the curve ¥ = e™ and the x-axis fromx =0 to x =2
is rotated about the x axis.,

() Sketchthe regxon.

(ii) Find the exact value for the volume of the solid of revolution.

' logex
Some of the values of the function y =-—%—- (correct to two decimal

places) are given in the following table:

1 2 3 4 5
0.49 . 0.72

(1) Copy the above table into your booklet, Complete the table by inserting
the missing values.

' 5 logx .
(if) Give the best possible estimate for f % dx using the Simpson’s
1

rule and the available data.

Marks
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Question 10 (12 Marks) Use a SEPARATE writing booklet. Marks R o = o L /
: (
a) Differentiate with respect to x: —-

)_1 -*
— \.\\

. ot __'g)( AS
o yale | O N v B
%3 . ~—_ = I
(i) y=xl@2+1) - 2 W /S (-9 e

\

L el

f,/’Qﬁqm = '77-L-°% = /

: odx ' . 3
ing definite i 2 - I A
b) Eva41uate the following definite integral -[o 3T 4n k\\\ = 7 C ] )
. /| 'S‘Ll dx - %2 L C // (
’ -1
Cioe \ - / ~« ols¢ o o
_ , 3+ L e
¢) (i) Usingtheloglawsexpand In fully 1 = == P
. 3—x 5 — y—
. < C(')L - % o ~ /
4
(i) Hence show that L3 In 3+x_ 3 : 3 :
v ' dx 3—x 9-—x2 = 2
' & C\\ = / -1 2 dx ,
: . 4-71° : — .
. I
(iii) Hence evaluate f 93dx2 | ‘ 2 = Y X 4—1»1 L/ L
—X N .
, 2 o -4~ 4) _—
o (2% - % ’
f ~1K O ) = o L/
- _ox= 13
Q\ 3 e ( /~ 2 ”;} _a
Xaﬁ_ - \r e
= z = A0 ) :
( g\ - ‘LB P
> 3 (_) - > 2
7
) 2Ix -~ -
3 / - ( * %dx = O \ /
End of Paper
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