STANDARD INTEGRALS
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x>a>0

NOTE: lnx=log,x, x>0
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QUESTION 1. ' Marks

Marks
Question 3 ~y
. Sin”'x
@ g (@  Find J'7=1 — & 2
ERNES!
* ® Find [Sin'x dr 2
—r x © Find J(log,x)zdx 3
. - _.. 0 . dae
(d) Using the substitution ¢ = tan— or otherwise calculate }° — 0 4
2 0 2+2Cos6
b 2 dX
| e Evaluate | —— M —
© -[7 (x+1(x* +4) 4
The diagram above is a sketch of the function y = f(x) . On separate diagrams sketch Question 2.
® y=|f(x) | (@  Giventhat a and b are real numbers express in the form Xy 4
. where x and y are real
i y= 7 O (a+bi)7-0)
2 | - a+bi
@ y=[f(x)] % ey
@ ¥y =f(x) . . o
: () ()  Find all pairs of integers x and y such that 5
| (x+iy) = ~3-4i
® et fx)=log(1+x)-log(l~x), —1<x<1 7 | - )
(i) Hence or otherwise solve the quadratic equation
2 P
(i)  Showthat f'(x)>0 for-1< x <I 7 -32+(3+)=0
()  Draw aneatsketchof y= f(x), ~1<x<1 () Express z=+2 —iv2 in modulus-argument form. Hence write 3
22 in the form a+ib where a and b are real.
(i)  Find an expression for the inverse function y =f '(x) |
i& (d)  On separate diagrams draw a neat sketch of the locus specified by 3

_

W g (z-2)=Z

SRR

)  Re(z?)=4

o

L
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Marks

uestion 6 (N
Question i Question 4 Marks
(a) T]le solid Sisa wedge that has been obtained by slicing a right 9 - (a) The area between the curve y = 4x ~x? and the x — axis is rotated about 5

i:;mggsaz cylinder radius ¢ at an angle o through diameter AB at the y — axis. Use the method of cylindrical shells to evaluate this azexydime -
) ny&n
(b) Prove by induction 35 24" for n21 5
©) Find all x such that 5

Cos x +Sinx=1+Sin 2xand 0Sx <27

Lo Question S

@ 11

X
K
Consi?ier a thin slice of thickness dx
r a thin slice of thickness dx which is perpendicular to the b
and the line AB and positioned at a distance x from the centre. e vz
N Al
Let KO=x,0B=0A=a, <MKL= & and ML= h h g
Q) Show that the triangular slice has height 9" >
h - / z_xz tan o Ve ' y,
va ’ R )
(i)  Show that the volume of the triangular slice is given by /
oy =120 (az-xz)& ’
e
(i)  Find the volume of S
P ~
P is the point (aSec8, btan8) on the hyperbola TR 1
@ @  Simplify E(—) 6 () Derive the cquaton a the mngent at P
) Gi)  Ifthe tangent meets the asymptote y =~ atQ, prove that Q is
(ii)  Hence or otherwise show that the point [a(SecO +unf) b{Sec+tan 0)]

(iiiy  If the tangent at P meets the other asymptote at R, prove that P is
the midpoint at QR

(Gv) If Pis equidistant from Q, R and O (the origin) prove that the
hyperbola is rectangular.

(b)  Find the equation at the tangent to y =x” at the point (1,13) 4

Hence deduce the vatues of k for which the equation x’= kx —2

31 July 1997pd/Trial HSC Mathe 4U will have 3 real and distinct roots.
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Marks
Question 7

() 9

In the diagram MCN is a straight line. Circles are drawn with centre M
radius MC and centre N radius NC. AB is a common tangent to the circles
with points of contact at A and B respectively. CD is a common tangent at C
and meets AB at D.

) Copy the diagram
/(i)  Explain why AMCD and BNCD are cyclic quadrilaterals
v (iii)  Show that A ACD is similar to A CBN
(iv)  Show that MD is parallel to CB

(b)  For the function f(x)=1log (x + x’+1) ) 6

@) State the domain of f. Explain your answer.
(ii)  Show that f(x)is odd

(i)  Evaluate J.z log, (x++x*1)dx
-2

31 July 1997/pd/Trial HSC Maths 4U

Question 8 Marks
@ @  Showthat (I—Tt) = G - 1J" 6
@ Letl,= L (1_:)" dr, n=123....
Show that I, = { "”")' o,
(b)  The point P(aCos6,bSin6) lies on the ellipse %; +%§- =1 The | ) 9

tangent at P cuts the y — axis at Q and the normal at P cuts the y—axis
at R. Find the co-ordinates at Q and R.

If S is the focus (ae,0)prove that the points P, Q, R, S are concyclic.
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