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Q1 J‘ldy:.[ 2e dx Let u=1+¢* , log,
y 1+e%*

loge|y|:jldu, log€|y|:10geu+c, log, |y|2 =c, y(0)=7r,
u I+e™*

- 1 . l_z . _£ 2x

c—loggz,.. 1+62x—2,..y—2(1+e )

Q2 x—4=§+7 or —(x—4)=2 s x=220r x=-2

Q3a E(V)=70.5> xE(length)= 0.257 %3 =0.757 cm’
Q3b var(V) = var(0.257 x length) = (0.257)* var(length)
=0.06257% x0.1* = 0.0006257° cm®

Q3¢ E(A)=E(2x0.257 +2x0.57 x length)
=0.57 + wxE(length)= 0.5 + 37 = 3.57 cm’

Q4 Collision occurs when the particles arrive at the same location
at the same time.

Fy=7g, t?=1=1>—1 and a+§—cos 1(%)

R _ 2 —0 4=

2P or41=0, [(2=1)i-1)=0,. 1=1
1

1 1 T —
a+—=cos | — |, a="—
3 2 3

Q5ai f(x)=cos® x+cosx+1

£/(x)=—2cos xsin x —sin x = —sin x(2cos x +1)

Q5aii Let f(x)=0, —sinx(2cosx+1)=0

.. sinx=0 or cosx=—l,x 0,7, 27 27[ 47[
2 3
The turning points are (7[, 1), (2—3”,%), (47” %) forxe (0 27[)

(0, 3) and (27[, 3) are stationary points but not necessarily t. points.
Q5b

O3y " ]

Q6 Let mi +nb =¢
2 2m-2n=-6, 3m+4n=2, 4m—-8n=d
2m=-10, n=-7, d =4(-10)-8(-7)=16

Q7a |3—l\/_| =243, Arg( —z\/_)—tan [T\EJ:_E

6

because 3—i+/3 is in the 4th quadrant. .: 3— i\/g = 2\/5 cis(— %j
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Q7 (3-iv3) = (243 cis 3(— %j = 244/3cis (— %j —0-i2443.

Q7c (3 - z\/gy = (2\/5)1 cis (— %) is real when sin(— %) =0,

- sin(%) =0, % = kx where k is any integer.

.. n is any integer multiple of 6.

Q7 s-3) =3 cis [~ ] i when cos -2

. cos(%] =0, % = h77r where & is any odd integer.

.. n=3h,1e. any odd integer multiple of 3.
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Q8 V= j 201 =;zj[ S zxz]dx
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27[.[ 5 dx+j—du :ﬁ([tanflx]0+[logeu]12)
1+x u
0 1
T
=7x| —+log, 2
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Q9a 2Tsina—mg =0, T =

Oa

mg
2sinx
Q9% F+Tcos2f—Tcosf=0, Tsin2f+Tsinff—mg=0
F =T(cos f—cos2f3), mg =T(sin B+sin2/3)
F _cosff—cos2f _ cos B—2cos” f+1 B (1-cos B)1+2cos B)
sin #+ 2sin fcos S sin (1 +2cos S3)

mg  sin B+sin2f

) Fzmg[l—fﬂj
sin S
d{. » ) d (32
10 —\sin x~ +cos =—| —
Q dx( * Y ) dx[ T xy]

2xc0S8 X —2ysmy2 dy 3\/5 y+xﬂ
dx 7 dx
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