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Q. 10.

FUNDAMENTAL APPLIED MATHEMATICS

(1) R+ uS =19

@ uUR =S

@ Taking moments about a:

(i)

196(2 cos 45°) = S(4 sin 45°)
+ uS(4 cos 45°)

But cos 45° = sin 45° = 1

V2
- 196(2) = S(4) + uS(4)
=S +uS=98
= S(1 +u) =98
__98
T+u
Now uR = S
_1c_1(.98 |__ 98
=R=u “(1 +u) p( + p)
Putting these into equation @, we
get
98 98

w0 + ) “(1 +u)=196'

... Multiply by u(1 + p)

= 98 + 9842 = 196u(1 + p).
... Divide by 98.

=1+ u?=2ull +p
=1+ u?=2u + 2u?
= +2u—1=0

_ —2xV4+4 -2x2V2
B 2 - 2

=-1=V2
Sinceu >0, u=vV2 — 1

Q.E.D.

(iii)

D R=w
4 _

@ zR=s

@ Taking moments about the foot
of the ladder:

W(5 cos A) = S(10 sin A)
= W cosA = 2S5sin A

_4p_4
ButS = =R = TW.

s WeceosA = 2(§W) sin A

=>cosA=%sinA

= 1 =%tanA
5

:tanA=§

Since tan A =3 cos A 43 sin A =%

4/ 5/
(1) R=2W + W =3W
4n _
S S4 12
(3) 2Wix cos A) + W(5 cos A)
= S(10 sin A)
= 2W( 3| + wia) = s66)
= 2w + 4w = 65
But S = 2 W
8

W+ aw = 6 2w

gX
=8x + 20 =72
=X =065m




