Sheet8_sol.nb

Solutions to Sheet 3

. _ 50 _ 1 _
(i) SL=23¥2 n=2x 350 x 51=2550

1. ums

(i) Sp = 310, 20 = 12 = 21 122047

(iii) (2)
(n)= =1
(0)=a5-=1

(ivyForn=1%}_,2k-1=1=1%0

If Yo ;2k—1=n? then Y0 12k—1=3 ;2k—1+2n+1=n?+2n+1=(n+1)>2.0
Thus we can now use the induction bootstrap to proof validity for al n.

2. More sums

1

) S=15=11:"5

(i) S =524 (-3) = 1_(_11/2) -2
(i) S =Y @b)" = —.If |ab| <1

3. Yet more sums

(i) St= YR odk— Ymodm= Yhoo@ — Tioa = —Xions1 = —8ni1 — Az -
(i) S = Miem — Teimi1 81 = Y@ — Tiim@ = —8n1.
3. Math Problems

(i) f0) =1,

fr(x)=2exp2x)=f'(0)=

f" (W =4exp@x)=f" (0)=4;

F(0 = o o X

(i) fO)=

f'(X)=4cos(4x)= ' (0)=4;

fr (0)=-42sindx)=f" (0)=0 :

fO(x) = 4% cos(4x)= f(0) = -43,fD(x) = 4*sn(4x) = f@D0) =0
F(0 = o sagy (-4%074
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(iiiy fO)=1;

f'X)=-4sn@x)= f' (0)=0;

f" (x)=-4?cos(4x)= f" (0) = -4? ;

fO(x) = 43 sind x)= f®(0) = 0; f¥(x) = 4* cos(4 x) = F@(0) = 42%;
f(0 = %o (~4%2K

5.

Clearly, forn=1, (1+ X = (1+ X) ©.
Ifitistrueforn, (L+X™ =1 +x) 1A +x"=1+X) (L+nx)

(providedthat 1+x=0,x=-1) (1+X)(L+nx)=1+(N+DHx+nx®=1+ N+ 1x
This proves the induction step.

6.

(i) Uptoyou

(i) First step: (1 - R) transmitted to the right, R refelected. Second step R(1 — R) of the initia inten-
sity transmitted to the left, R? reflected. Third Step: (1 — R) R? transmitted to right, RS reflected.

Conclusion: Transmitted to the right:

TR=(1-R+(1-RR+(1-RR=R-1,

1-R? 1+R
Transmitted to the left:

TL=(1-R)R+(1—R)R3+(1—R)R5=R§=FRR'

Theseadd upto 1 (i.e., al light escapes)

6.

(i) Mass of nth (n=1, 2) block is2M /2" (with M the mass of the first block). The centre-of-mass

of that block isat (-, (n- 3)h)

Ya= - X235 (n-3)h

1 N oM 1
A=y L1255

My =Sh12 %
We find that

5

My =M

Similarly,

(ii) The limit for N - oo is now easy: X, = 5.

Note Yy = Misz hM (=2N + 3% 2N - 3), limy_,e Y =
N

N w
>



