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Qla Limiting friction = zN = umg =—(100)9.8) = 140 newtons.

r
l «

mg

Applied F = 120 —» Friction 120

The applied force 120 N is lower than the limiting friction 140 N
.. friction force is 120 N in the opposite direction to the applied
force. Hence the resultant force is zero. Since the crate is at rest,
it will remain at rest according to Newton’s first law.
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Applied F = 190———» Friction 140

a :5:—190 — 140 =0.5ms>.
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A—B:b—a, R‘:aer.

Since ELEC", .'.A_BEOO_C’:(b —a).(a+b)=0.
Expand to obtain b.a + b.b —a.a—a.b =0,
~b.b—a.a=0or b* —a’ =0.

..a=bh. Hence the parallelogram OACB is a rhombus.

Q3a f(x)=Tan™"(x)+ xTan™" (x)=(1+ x)Tan"' (x),
f'(x):Tanl(x)+(1+x{x21+J:Tan1(x)+ x+1 .
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Q3b At the point of inflection, f"(x)=0

f(x)=

x2+1

(x2 +1)2 (xz +1)2

5 2-2x=0, x:I,y:(l+1)Tan1(1):2(%j:£, .-.(1,1 .
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dy [ 2 dy dy dy_
2—— +x(2y)—|=0. -.2—-2xy ,
dx (y x( y) dx dx dx -

Qda 2y—x? =8, Loy
dx

dy dy y

22— =y?. Hence = =—= .

( xy) dx =" Henee dx 2(1—xy)

Q4b When y=2, 2(2)-x(2?)=8, x=-1.
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Q5a z° =227 +9z-18=(3i)’ —2(3i)* +9(3i)-18
=27i+18+27i—18=0.

-, z=23i is asolution of z° —=2z% +9z—18=0.

Q5b Hence z —3iis a factor of z® —2z* + 9z —18. Since

z? —=22z% +9z —18 has real coefficients, .. z + 37 is also a

factor.
szt =277 +9z—18=(z—3i)(z+3i)(z—p).

o —18=(=3i)3i)- p), . p=2.

.. the solutions are 3i, —3i, 2.

Q6aLetu=\/§,

d 0 —iCOS_l u du :_—lﬁ
g(cos (u))— ( ( ))dx mz\/;
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Qo6b % (cos" (\/3_x))=

. %i x = |cos ' (W3x ‘1‘:cosf1 ﬁ —cos™
”Iézmd [ (\/3_)E {2] [ﬁ

_N3 j __T
/x 3x? 4 12

J.Z ! dx = 37[.
é\/x—3x2 18

1 . (x2 +l)—2x(x+1): x2+l+x? +1-2x2 —2x



Q7
y= Jsinz (x)cos? (x)sin(x )dx = I(l - cos’ (x))cos2 (xx)sin(x )dx

= j(cosz (x)—cos* (x))sin(x)dx .

Let u= cos(x), ? =— sin(x),
X

Ly= _[ cos”(x)-cos” )) l;dx,.‘.y:J.(u“—uz)du,

yzgcos ( )—écos (x)+ C. Given y(0)=0, .'.0=%—%+C,
o2 Lo ()L oo ()6 2
..C—ls. Hence y—Scos (x) 3cos (x)+15.
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Y 2 > x
16 , 16
= -2,.x" = -
YT o y+2
Volumezrmzdy:rﬂ(i_4j —4yf
0 0 y+2 0

JFor 2<x<2,y20,..y+2>0,
-.volume = 72'[1610ge (y + 2)_ 4y]§
= z(161og, 4-8)~ xl6log, 2 = 8x(log, 4~ 1)

QYa The discriminant of x* +4x+5 is A=4" — 4(1)(5): -

5. x* +4x+5>0 forall x. Hence yzz; is defined
X" +4x+5

for all x.

Q9bJ. dx:J. 3 dx=3tan ' (x+2)+c
x* +4x+5 l+(x+2)2

. A=3,B=2.

Q9¢ The turning point is (—2,1). -.a=-2.
32

Area:J- z;dx [3tan - x+2 ]f ’
2 x"+4x+5

=3tan”’ (ﬁ)— 3tan”' (0)=7 .

Q9d Consider f(x)=5tan™'(x + 7), it has a range of
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272)

S a1 a1 kY4
.'.—7<5tan (x+7) forallx, .0 <5tan" (x+7)+7.

Hence ¢ >57ﬂ.
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