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EXERCISES:
(1) (a)
s sin%
Determine: —_—
=0 h
(b)
A
7 ' B__y =logx
- G
A
: 1
/ a Jab b x

M is the midpoint of AB. Show that GM is parallel to the x axis.
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2)

P is a point where the graphs of y = tanx and y = cosx intersect.

(i) If the x coordinate of P is & , show that sin@ = cos?c.

(if)  Prove that, at all such points P, the tangents to the two graphs are
perpendicular.
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€)
Y

P is the point of intersection
between x=0 and x = —72-5-
of the graphs of y = secx

and y = 2cosx, as shown.

(i)  Verify that the x coordinate of P is %

The shaded region makes a revolution about the x axis.
2

(i1)

Show that the volume of the resulting solid is 22—— cubic units.
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4)
(i) Sketch a graph of y = [2x-3|.

(ii) Show graphically that the equation |2x — 3| = x—2 has no solutions.
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()

f(x) = sin’x+ cos’x

(i) Show that, when f(x)=0, tanx=-L

(i) Show that, when f’(x) =0, sinx =0, cosx=0 or tanx = 1.

(if) Sketch a graph of y = f(x) for 0 < x £ 27.
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(6)
A solid cylinder, radius r and height 4, is to be constructed under the
condition that the sum of its height and circumference is 5, where S is
constant.

Prove that

(1) ifitis given its maximum possible volume, h = —‘;

(i) ifitis given its maximum possible total surface area, r +4 = %
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(7)

2
. a1 a” -1
(®  Show that ax+1 x+a (ax+1)(x+a)

1

2
a1 :
B e — e dx =1na.
(i) Deduce that, for a > 1, Jo (ax+1)(x+a)
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®) .
. | X"+ x"
() Show that. T x".

xn
X

T3 2 dx, for n20.
+

1
(ii) Anintegral is defined by I, = J
- 0.

1. Evaluate I,.

. 1
2. Use part (i) to show that I, +1,,, = Pyl
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3. Evalunate Iz-

(3) Using your knowledge of series and sequences, prove that

(x+lj2+(x2 +_17j2+[x3 +L3]2+_”+[x"+L)2 :(x2n2_1)<2x2n+1>
x X X x" x n(x _1)

Need to write out the solutions.
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SOLUTIONS:
(1) (a)
. h . h
i SIB'Q—’ _ ..1_ smi—
AR 13&“02'( 1
_1 2
-2
(b)

A(a, loga), B(b, logb)

AtM, y= loga;logb
At G, y= logm
= log(ab)‘2L
1
= > (log ab)
_ loga+log b
5
Hence GM is paraliel to the x axis.
2)
(1) tan¢ = cosx
SinNG _ osa
cos o

sine = cos?

(i) de—(tanx) = sec’x

g—(cos x) = —sinx
dx
Product of gradients
= (sec2 a)(— sin @)

(8602 a)(— cos? a), from part (i)

= -1
. T _ 2
3) @ ZcosT—ﬁ
N3
=sec%

(ii) For the region above 0 < x < E,
T

ry
V= ﬂj sec? x dx
o .
T

n[ rzmx]T
0
7 cubic units.

]

For the region above % <x< % )

I
2

V=m| dcos?x dx
T

3
T

27tJ‘T (1+ cos2x) dx
.4

r

T
27r[x + %— sin Zx]

2
Z
4

g +0-5-4

7z2 . .
= (-—2— - nj cubic units.

Hence total volume is E-z— cubic units.
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) @
yﬂ

_?

©)
@) sin’x+cos®x =0
tan’x+1=0
tan’x = -1
tanx = -1
(i) 3sin?x cosx—3cos’xsinx = 0

3sinx cosx(sinx—cosx) = 0
. sinx=0, cosx=0, or sinx = cO8X
tanx =1

@i sinx= 0 at (0,1), (x,~1) and (2=,1)
_ T 3
cosx = 0 at (7,1) and (—”, —1)

X

yl

1

0f "z \z "3 2z *
2 2

-1




C.EM. - YR 12 - EXT.1 REVIEW OF HARDER 2U PROBLEMS — SP2

12

(6)
2nr+h=S
@) V= xr(S-2nr)
= 7:(.S‘r2 —27:7'3)
%}- = n(2Sr—67zr2)
= 27r(S—3nr)
2
-‘(—11;%]- = 2n(S - 67r)
-3 =3
When r= 3 ) =5
dv _ da<v
71'? = O, —‘-i'}—z— <0
and hence V is maximum.
()  A=2nrt+2ar(S-2xr)
= 27z(r2 +Sr—27r72>
= 27r(Sr-+ r? —27rr2)
a4 _ 27(S+2r - 4nr)
dar
When % =0, S=dnr-2r
=r{4r-2)
_ S
il )
Cy 2nS
h=S- g7
_ 2n5-28
47 -2
_ 2n5-S
r+h= 4n -2
_ S@r-1)
T 2Q2n-1)
=5
2
d*A _ 2 .
e (2 — 4x) < 0, hence maximum.
(7N
. a 1 a(x+a)—{ax+1)
M (ax+1) x+ta  (ax+1)(x+a)
' a?-1
T (ax+1)(x+a)

1
@ | (E7a)
= [In(ax+1)-In(x+ a)]j)‘
= In(a+1)-In(a+1)~Inl+lna
= Ina
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(8

) xn+xn+2 B x”(1+x2) _
@ 1+x2 (l+x2) =

1

@ (1 10=J112dx

o l+X
a1
= [tan x
0
V3

=7

1 n 1 _n+2
2 X dx+J X dx
@ j() 1+x2 0 1+ x?
1 xn+xlx+2
—jo 1+x2

1
= j x"dx, from part (i),
0

[xn+1:|1
n+1 0

_ 1

T n+l
@ To+1 = gt
072 7 0+1
12 =1—%



