PHAS1245: Problem Sheet 1 - Solutions
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2. In 2%* + 3(2%) — 4 = 0 substitute y = 2% then
Y +3y—4=(@y+4)y-1)=0,
ie. y=—4 or y=1 and 2°=—4 or 2*°=1.
There are no real values of x for which 2% = —4. But if 2 = 1 then x = 0 is
the only solution to this equation. [6]
3. Since
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from which we obtain E} — EE, + ——5 = 0.
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Completing the square we find
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From the square root term we find sin% == (2]

4. Using the factor theorem three times
P +20° —x—2=(z—1)(z+2)(x+1).

(Some students will do this in part by long division - full credit if they get the  [2]
correct result.)

For z* — 2? — 1 — 2 the factor theorem gives (z —2) as a factor .
Long division or other methods, which the students should do, leads to (2]
-z -2=(z-2)(2*+x+1).
4 (2 2 _ 2
r—1l=@ -1)@+1)=(+1)(z—-1)(z"+1).

2]
27 —a? = (27)° = (0?)* = (V& — Vo) (s + Vava+a) .

( The expansion for 3 4+ @ has been done in the lectures.) (4]



5. We have
u = vy cos O + vV2v, and vy sin f = v/2vs, .

From the above

u and usin 6
=———— and v = :
sin 6 + cos 6 2 V2(sin 6 + cos 0)

Putting these into the third equation yields

9 u? n 2u? sin? §
(sin@ + cos)? = 2(sinf + cos h)?

i.e. (sinf+cosf)? = (1+sin’f), sin®f+cos?f+2sinfcosf = 1+sin’0 |
i.e. 2sinfcosf =sin’f, sin®f(1—-2cotf) =0 and sinf =0 or tand =2.

The value tan § = 2 corresponds to sinf = % and 0 = 63.4°. (6]
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