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Aufgabe 1.1

|

|| = V22 + 02+ 22 =38
6] = v/ (=2)2 + 0% + 22 = V3
Idl = 12+ 22+ (-2)2=v9=3

2)+0-0+2-2=0
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Aufgabe 1.2

Position der Atome:

1 —1 1 —1
le ]_ ,HQZ —]_ 7]'"[3: —1 ,H4: ]_ ,C
1 1 —1 -1
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Sommersemester 2025

(a) Abstand zwischen C und (beliebigem)H Atom:
~ - - -
(CHy| = || Hy = C|| = | Holl = V(£1)? + (£1)% + (£1)2 = V3
Abstand zwischen H Atomen(aus Symmetriegriinden reicht es auch aus den Abstand zwi-
schen nur einem Paar zu berechnen):

1—(=1) 2
e - —
[H\H| = [|Hi — Ho = || 1= (1) | I =I| 2] | = V22 + 22 + 02 = V8
1-1 0
1—(1) 0
—> - —
|HyHs| = [|[Hy — Ha| = [ { 1= (=1 [ =l{2 |l = V0?+22+22 =8
1—(-1) 2
1—(-1) 2
—> — —
|H\Hy| = |Hi - Hi|| = ||| 1-1 |[=[{0]l=v22+02+22=8
1—(-1) 2
—> 5 5 _1 _]. —2
|HyHs| = ||Hy — Hs| = || =1 = (=D | II=I[ 0 |I=Vv22+0>+22=V8
1—(-1)
—1-(-1) 0
B - -
L Hy| = |Hy— Hy = || —1=1 | =]|-2|l= V0" + (=22 +22 =58
1—(-1)
—> — — 1 - (_1)
[HsHy| = |Hs— Hy = || —1=1 |lI=]|-2|ll=vZ+(=22+02 =58
—1-(-1) 0
(b)
1 —1
N ][ -1
CHl OH2 1 1 —1
COS(<(H1,0, HQ)) = s— = e p—
|C H|[[|C Hy|| V33 3

—1
= <(H,C, Hy) = arccos(?) ~ 109.47°

-2 0

9201 .1 =2
H\H,y - H{Hj 0 -2 1
COS(<I(H2,H1,H3)) = S = = —
| Hy B ||| Hy H | V8-V8 2

1
= <(Hy, Hy, H3) = arccos(§) = 60°
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