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STEP 1/2011/9
The trajectory is y = Bx — Ax? for some B, A

Since % =tand at x =0, B =tan@, and so

d, = tanfd, — Ad?
d, = tanfd, — Ad:

Eliminating A, d; — tanfd, d = d;} — tanfd?d,

So tan0 = —d%jﬁiﬂg

Range = %

[1]and 2] = A= (dl_?gftf}geﬂ) = tgniel
tanf +1= —(d;j;)z, so A= %

2 2
_ tan@ _ dl +d1d2+d2
Range - A T d+dp

(1]

(2]
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Ball will rise above height h after the first collision by “2— L ie by an amount proportional to its

gain in KE from the collision.

Elastic collision = v 4 = v —2u

Conservation of momentum = Mv 4+ mvg=(M-m)u

= (M+m)vg -2Mu=(M-mju

= (M+m)(vg-u)=2(M-mu

= (M+m)(vg+u)=4Mu

Multiply, (M + m)*(vg* - u?) = 8M(M - m)u’

AM(M-mu?

Therefore B rises (M+mPg

above height h.




STEP 12011 Q.11
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May 27, 2017
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Peg smooth = tension T is the same on both parts of the string, otherwise
the string would slip on the peg.

Moments around P = G is vertically below P, so that the line of action of
the weight passes through P, otherwise the rod would rotate around P

Resolving forces horizontally = the two angles marked 6 are equal, or else
the rod would move sideways

Moments around G = 4 sin § = 3 sin «

4 3 4

cosf=: = sinff=% = sina=;
s

So v and 3 are as shown below, and 20 = 7

X

5

8

4

In the right-angle triangle BPA, AP = 7 sin § and BP = 7 sin «
So AP = %1, BP = %, length of string = 45—9

Angle between rod and horizontal = 2 — (3 —a) = a — %

tan a—tan 7 %—1

I+tanatan § — 14

i Nl

so tan (angle) =
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