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jx2+4dx+jx2+ dx = 3jx i +Ej;du

=3 tan_l[%] + % log, (xz + 4)+ 0

Q2 2cosx:\/§c0tx, ZCosx—\/gcotxzo

2cosx—\/§cf’”=0, [2— \/g ]cossz
sin x

sin x
V3 =0, 1ie. sinx:ﬁ, x= 2n+l¢l T
2 2 6

sin x

L 2=

OR cosx=0,1i.e. x=(n+%j7r,where n=0, x1, 2, ......

Q3a Given z= 2cis(2?”] =-1+ i\/g is a root of the equation

73 =72 =27 —-12=0 which has real coefficients,

.. z=—1-i4/3 is also aroot.

- BNz=y)=z°—z* —2z-12 where
a=-1+i\3 and f=-1-iv3 and y is the third root,

Since (z - a)(z

s afy=12, (—1+iﬁX—1—iJ§)y=12,.: 4y=12, y=3.
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Q4b Without the crate leaving the floor, maximum tension 7,
occurs when the normal reaction force N =0,

T,.x Sin30°=50g =0, =100g =980N
Q4c On the point of moving:
Tsin30°+ N —-50g =0 ...... (1)
and T cos30°—uN =0 ...... )

From (2), N =1¢9830° _ # ...... 3)
Y7,

TS\/_T

Substitute (3) in (1): — +

g=0,.: (1+5\/§)T=100g

_ 100g

1+5\/_

Q5 y=tan'2x), D=2 2 o)

dx 1+(2x)  1+4x

2 ~ 2
2y Y~ ofi+4x?) ?(8x) = -0 _ . =—4x( 2 2)
dx (1+4:2) 1+4x

. dYy ( 2 ]2
Comparing with —-=ax] ——| , a=—4
paring dx? 1+4x

Q6 xy?> +y+(log,(x—2))? =14

dy

Implicit differentiation: 4 (xy2 )+ —+ 4 (loge (x— 2))2 =0
dx dx dx

Ly +2ydy dy+210ge(x 2) i
dx dx x—=2

ALB2), 4+13D g, D __ 24

d Tdx 13

Q7 y=(x—1N2-x,1<x<2

Let y=0 to find the x-intercepts: (x—1 =0, x=1,2
y>0 for 1Sx<2

Area of the region enclosed by the curve and the x-axis

= _[Z(x—l)mdx

—J. 1 uudu

Let u=2-x,
—1=1-u and

du

_I % dx

When x=1, u=1.
=[v - %)d

When x=2, u=0.
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a:i[%vzj:i( 2x22]: (14 22 )4x) - 222 )24)

(1+x2)z

2
—=+2
dy dy dx ﬂ_%_ﬁ _1+\/§

9¢ . = = = at t =
Q dt dx dar’ T dx @2 1-43

Q9d Attime r=0, 7 = 227 + 2\/5; and makes an angle of

T . .. . . ~ Y
Z with the positive x-axis, whilst vector — \/gz + j makes an

angle of 5?7[ with the positive x-axis.

5 T Ix
.. angle between the two vectors =———=—.
4 12
Ql0ai —-1< % <1,.: =2 < x<2. The maximal domain of

fl(x)=sin‘(§j is [-2.2].
Q10aii 25x2-1>0 ,ox< —% or x> % . The maximal domain
of f,(¥) = is (_m,_lju(l,mj.

V2557 -1 5) 5

S x 3 . )
QI10aiii f (x) =sin 1[—] + ———is defined over the
2) 25k -1

intersection of the maximal domains of f; (x) and fa (x),ie
- 2,—l U 1,2 .
5 5
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QL0b A(x)= sinl(gj +sin”!(3x)

Let 6= h(l)—sm ( )+s1n 1(3) =qa+ f where
4 4
41 3
a=sin |—|and f=sin |—|.
[3) i #=7(3)
1 3
. sinad=— and sin f=—
8 p 4
. cosa=£ and cos f = £ by the identity

8
sin® A+cos>A=1.
.2 sin@ =sin(a + ) = sin acos f + cos asin 3

7,3 sl

8 4 8 4 16
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