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Apply Newton’s second law to sled along the slope: = L
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T+ 0.09x1200g cos8” +~ 1200¢ sin8” =1200x" 0.25 4
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Apply Newton’s first law to sled along the slope: 6
R=0 Arg(lj:_z'
*T+* F+ 1200gsin8° =0, u 6

T =—F +1200g sin 8’
Q2d Since u and v satisfy z> +az+b=0,
Qlci T =—uN +1200g sin8’ B (z—u)z-v)=0,
=—-0.09%1200g cos8” +1200g sin 8° w2 = (u+v)r+uv=0.

=589 newtons .
Equate coefficients,

Qlcii  If g =0.15, maximum friction possible is b=uy= cis(ljcis( ﬂ'j

MUN =1747 newtons that is greater than 12

1200 sin8’ = 1637 newtons. Friction alone can =cis0=1
prevent the sled from sliding down the slope. a=—(u+v)= _M'
~.T =0 newtons 2
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Q3a OA=4di+j+4k
OB =2i +6j + 2k
OC = —2i + 5/ - 2k
AB=0B-0A=-2i+5-2k= 0C
CB=0B-0C=4i+j+4k=0A
OA=~4> 112147 =33
0C=+22+52+2% =433

~OA=AB=CB=0C

OA®OC =-8+5-8#0,

.. ZAOC is not a right angle.
.. OABC is a thombus.

Q3b OA®OC = OAXOC cos@

—8+5—8=\/§x\/§cos0

cos@ = —%, 6 =109.5°

Q3ci Letu = pi + gj + rk be the unit vector,

p>0.
npi+gi+rt =1 (1)
u'@zo, ~A4p+g+4r=0 2)

ueOC=0, ~2p+5¢+-2r=0 (3

Solve (2) and (3) simultaneously, 11g =0,
s~g=0and r=-p.

Substitute in (1), p>+p* =1, /. p=—
Nl

! and
2
r—_i
\/5.

Q3cii O—D:3i+4j—%k

DE = scalar resolute of O—D in the direction

of u
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Q4a f(2)= —2+25ec(%) —242x2=2
Q4b

(0, 0) T
Q4c Let the equation of f be
y=-2+ ZSCC(%j ,and xe [0,3) , then the

equation of f~'is x=-2+ 2sec(%) .

.'.x+2=# or COS(QJ= 2 .
cos(ﬂyj 6 x+2
6
2
=—C
Y V.4 o3 2
Q4d
A
0, 0)

2
A=2XJ(EC0S_I( 2 j—xjdx or
o\ T x+2
2
:2xj(x+2—2sec(ﬂjjdx
0 6

= 1.939 (graphics calculator)
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Qde Let u :M and y=1log,u
cos kx '

du _ (cos kx)(k cos kx) — (1 + sin kx)(— k sin kx)
dx cos? kx

_ k cos? kx + k sin kx + k sin” kx

cos? kx
_ k(1 + sin kx)
cos? kx

ﬂ_ 1 coskx

du u 1+sinkx
LAy _dy du_  k

. =kseckx
dx du dx cos

B
o 2o

[Fe{ 2
_ zx[(ﬁzqz 2 “Sm(@

Q4f

s
I
o
X
VR

=
+
S}
I
e}
2]
<]
o)

3

Il
)
X

Il
[\]
X
-~
= =
+ +
N \S)
T
| s
| X
X IS
— (w'D
(@)
VR

2

—-—xX|log,

V4 ’ X
0 COS| —
6
L 0

:12—%10g6(2+\/§).

Qsa dr 1, = j
dy a 100—y’ 100 y’

=—10ge(100—y)+c, y=5 when t=0,

~.c=log,95 and .. at =log, ) .
100-y

100 -
95

Y~ e y=100-95¢ 7.

QSb y=10+Ae T D o ppe-rtn),

dt
—b(y—10)=-b(Ae™™)
L a
=—b(y-10
o (y-10).

y=48 when t =T, 48=10+ A, .. A=38.
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Q5c¢
y=100-95¢"", [0,T].

y=10+38¢"") | (1,47]

v

Q5d When t=T, 48=100-95¢"",
e _32 and aT =log, % .
95 52

When t =4T, 36 =10+ 38¢ "
e _B ,and 3bT =log, D )
19 13
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