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Qla tan_l(l):%, 0<tan_1(2)<—, 0<tan_1(3)<§

tan (tan’l (2))+ tan (tan’l (3 ))
1—tan (tan’l (2))>< tan (tan’l (3))

=-1,. tan_1(2)+ tan™' (3) = 377[

tan(tanfl (2)+ tan”" (3)) =

__2+3
1-2x%3
. tan’l(l)+ tan’l(2)+ tan’l(3) =7

Qlb Sketch y= tan_l(x), y= tan_l(Zx) and y= tan_1(3x) on
the same set of axes. By addition of ordinates:

P

Q2a (x 22 ( ;/_)2 =1, an ellipse

Domain: [-4,0], range: [0,2\/5]
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Simplify =1to (x+2) +(y-2) =4
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Q2c (x+ 2)2 +(y- 2)2 =4 is a circle of radius 2.

Area=m? =4rx

Q3a
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3b Max Arglz)==+sin"'| = |==+=="2
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Q4 By inspection, z =0 is a solution.

For z#0, 2’ =2, 22’ =22, 2° =|Z|2

Let z=rcisé, r6cis(69)= r2, r4cis(60) =1

.. r=1 and 60 =2kxr where k=0,1,2,3,4,5

. . T 2T . . 4rx . Sz
. z=cis0, cis—, cst, CISTT , cst and ctsT

1 3. 143, 1 V3. 1 43,

sz=1l, —+—i,——+—i, -1, ————i an —i
2 2 2 2 2 2 2

Q5alet p=ai +bj + ck be a vector perpendicular to

7= 2‘—;+3I€ where a, b and ¢ are non-zero scalars.

pr=0,..2a-b+3c=0

Let a=—land b=1,.:c=1,. p=—i +] +k

Note: Infinitely many such vectors can be obtained by choosing
values for a and b, and then find c.

Q5b [Bl=y(-17 +12 412 =43, p=—

( l+j+k)

«I

Q5c A possible point is [—

LR
\/g ’ \/g ’ \/g .
Q6a The position of the centre of motion is given by 7. = 3k .

QO6b The position of the particle from the centre of motion is
R=F- 7. =(cost)i —(2sinz)j

R=—(sinz)i —(2cost)j, R=—(cost)i +(2sint)j,.: R= -R
i.e. the particle’s acceleration always towards the centre of
motion.
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Q7b Note that f(—a)=—f(a) for —-1<a<1.

. -1
sin” x . du 1
dx,letu=sm1x,—=

V1-x? dx 1-x2

z

I u* P 7t
: areazZXjuduzZX{;} =—
0
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Area = 2><j
0
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Q8a, b )
‘ ; |
\
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N\ /
Qo
0.40
0.40
040 _ 080 "\ _ 40, g=45°
X 1.2—x

Let T be the tension in the thread.

2T cos45°—0.010x9.8 =0, /2T =0.098, 1.414T =0.098,

T =0.069 N

Ql0a Av=—4-8=-12, |p|=m|Av|=0.50x12=6 kgm s

Q10b Gradient at =5 is —0.8 ,i.e. a=—-0.8 m s2
|F|=mla|=0.50%x0.8=04N

5
Q10c Dismnce#LdH 2(%><4><5]

2
0 1+ 0.04¢

r 8tan~'(0.21)

5 dt+20=
0.2

_ J' 8
o 1+(0.21)
=107z + 20 metres

5
} +20=40tan"'1+20
0
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