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2 I 1
3 1 1.1 ( ) m µm cm km m 2 cm cm 3 km ( ) 1. 1 m + 10 cm 2. 1 hr sec kg g m/min + 40 km/hr 1.3 ( ) SI
4 1.4 ( ) SI cm 25 cm m cm 33 kg 1.5 ( ) t m P d d = Ke At/m K A A r A = Cr 2 t, m, d, K, A, C 1.6 ( ) 1. SI [N] [m], [kg], [s] 2. r m 1 m 2 Gm 1m 2 r 2 G SI 3. SI [Pa] [m], [kg], [s] 4. SI [J] [J] [m], [kg], [s] P, V, n, T P, V, n, T P V = nrt R SI 7. [L] ( ) 1[L] 1[m 3 ] 8. [L] R 1.7 ( ) cgs [cm], [g], [s] SI 1 J=1 kg m 2 /s 2 1 J cgs 3
5 1.8 ( ) [rad] 3. [str] 1.9 ( ) 1. h g h 2. x kx k m P P k m P, k, m 4
6 2 2.1 ( ) 1. ρ 2. r 3. a 4. u (4, 1) 7. 2e x + 3e y 2.2 ( ) xy 1. 1 x e x 2. 1 y e y 3. 1 x x x ,2 e x, e y 2.3 ( ) a = (1, 3, 5), b = (3, 2, 1) 1. a 2. b 3. a b 4. a b 2.4 ( ) O x y O xy x e x y e y e x = (1, 0) e y = (0, 1) A (x, y) = (1, 2) B (x, y) = (2, 3) 1. e x e y 2. A B A B d 3. d e x e y 4. d 5
7 2.5 ( ) A B C P A 4 m B B 7 m C P A B x y [m] 1. A 3 2. A P 3. C P 4. P C P 2.6 ( ) xy t x y x y A, ω, x 0 t x y 1. (x(t), y(t)) = (x 0 + v 0 t, y 0 + 2t 2 ) 2. (x(t), y(t)) = (A cos(ωt), A sin(ωt)) 3. (x(t), y(t)) = (A cos(2ωt), A sin(ωt)) 4. (x(t), y(t)) = (A cos(2ωt), A sin(3ωt)) x y t t x y ( ) x y y = f(x) 6
8 2.7 ( ) P O x y O xy O x y O x y O xy e x e y O x y e x e y 1. x x y y O xy O (x O, y O ) O xy P (x P, y P ) O x y P (x P, y P ) x O, y O, x P, y P 2. e x e y e x e y 3. O O x x θ y y θ O xy P x P, y P x P, y P, θ 4. P x P, y P, x P, y P, e x, e y, e x, e y 5. x P, y P x P, y P, θ x P y P P (x P, y P ) e x e y e x e y θ 2.8 ( ) ( ) 7
9 2.9 ( ) O O O O r d (r, d) 1. r = 1cm, d = 0cm P 2. P 1 cm π/2 cm Q 3. P π/2 cm 1cm R Q R P 2 (δr, δd) 2 8
10 3 3.1 ( ) x t x x(t) = 2t 2 2t [m], [s] 1. t = 0, 0.2, 0.4, 0.6, 0.8, 1 2. t = 0 t = 1 t = 0 t = 1 3. t = 0 t = t = 0 t = t = 0 t = t = 0 t = t = 0 t 8. t 0 9. t = ( ) x t x v v(t) = 4t 2 t = 0 x = 0 [m], [s] 1. t = 0 t = 1 2. t = 0 t = 1 3. t = 0 t = 0.5 t = 0 t = 0.5 t = 1 t = 0.5 t = 1 4. t = 0 t = 0.25 t = 0 t = 0.25 t = 0.5 t = 0.25 t = 0.5 t = 0.75 t = 0.5 t = 0.75 t = 1.0 t = 0.75 t = 1 5. (0.125 ) 6. t = 1 9
11 3.3 ( ) 1. x x v(t) a(t) a x(t) = x 0 + v 0 t b x(t) = x 0 + v 0 t + gt 2 /2 c x(t) = x 0 (1 e γt ) + ut d x(t) = x 0 e γt e x(t) = x 0 cos(ωt) 2. (d) (e) 3.4 ( ) xy v a * 1 1. (x(t), y(t)) = (t, 3t) 2. (x(t), y(t)) = (t, t 2 /2) 3. (x(t), y(t)) = (2 cos(3t), 2 sin(3t)) 4. (x(t), y(t)) = (2 cos(3t), sin(3t)) 5. ( ) (x(t), y(t)) = (2 cos(3t), 2 sin(3t + 1)) 3.5 ( ) xy v = u 1 e x + k(t t 0 )e y u 1 k t 0 t 1. *2 u 1 k t 0 [L] [T ] [M] t = 0 (0, 0) x x 0 *1 *2 1 10
12 3.6 ( ) xy r t = 0 x (r, 0) (x(t), y(t)) = (r cos(ωt), r sin(ωt)) 1. (r, ϕ) 1 e r e r ϕ 1 e ϕ t x re r 2. re r r e r 3. e r e x e y 4. e ϕ e r ϕ 1 e ϕ e x e y 5. de r /dt e x e y de r /dt = ωe ϕ 6. de ϕ /dt = ωe r 3.7 ( ) xy V x x y t = 0 xy O x y O x y t = 0 x y v x A y B x y L xy e x e y x y e x e y x y t x y O xy 3. t xy 11
13 4. 5. v V ϵ 1 (1 + ϵ) a 1 + aϵ xy V x y V v L = 15 m 600nm m/s L ( ) 12
14 4 4.1 ( ) ( ) 1 0 b a f(x)dx = lim N N i=1 x 2 dx a b f(x) 3. a N = 2 b N = 5 c N = 10 N i=1 ( b a N f a + (i 1) b a ) N ( b a N f (i 1) b a ) N 4.2 ( ) (1) x (2) x 2 (3) x 1 (4) 1 x + 3 (5) sin(x) (6) cos(x) (7) tan(x) 4.3 ( ) f(x) x = 1 f(1) = 2 (1) (5) df dx = x (2) df dx = x 2 (3) df dx = x 1 (4) df dx = sin(x) (6) df dx = cos(x) (7) df dx = tan(x) df dx = 1 x ( ) t = 1 [s] x t x v(t) v(t) = 2t 2 3t [m/s] 13
15 1. t x x(t) x(t) t = 4 [s] [m] 4.5 ( ) xy t v(t) = v x (t)e x + v y (t)e y t t 0 (x 0, y 0 ) g, γ, ω, v 0 1. (v x (t), v y (t)) = (v 0, gt) 2. (v x (t), v y (t)) = (0, v 0 e γt ) 3. (v x (t), v y (t)) = (v 0 cos(ωt), v 0 sin(ωt)) 4.6 ( ) t = 1 [s] x t = 1 [s] x 3e x e x x [m/s] t x (4t 3)e x [m/s 2 ] t x x(t) 1. t = 1 x x x x(t) 4. t 5. t = 3 s 4.7 ( ) x t = 0 x 0 x v 0 t x a(t) t x(t) a 0, k, β 1. a(t) = a 0 = 2. a(t) = kt 3. a(t) = β sin(ωt) 14
16 4.8 ( ) x t t = 0 [s] a = 1 [m/s 2 ] t = 2 [s] t = 0 [s] x = 5 [m] 4 [m/s] t = 2.5 [s] a[m/s 2 ] t[s] 4.9 ( ) xy t 0.96e x e y [m/s 2 ] e x e y x y t (x(t), y(t)) 1. t x(t), y(t), e x, e y 2. x(t) y(t) 3. t xy 4.10 ( ) xy t a(t) = a x (t)e x + a y (t)e y t t 0 (x 0, y 0 ) (v x0, v y0 ) g, γ, ω, v 0 1. (a x (t), a y (t)) = (0, g) 2. (a x (t), a y (t)) = (0, γv 0 e γt ) 3. (a x (t), a y (t)) = ( ωv 0 sin(ωt), ωv 0 cos(ωt)) 15
17 5 5.1 ( ) df dx = axf(x) f(x = 0) = p a df/dx x = 0 x f(x) p df f = axdx df f = x 0 ax dx x 1. p f(x) 2. f(x) 5.2 ( ) f(x = 0) = f 0 (1) df dx = a(f(x))2 (2) df dx = 1 + f 2 f (3) df dx = e f(x) 5.3 ( ) x t = 0 x 2 m/s t = 0 x = 0 m t x a(t) v(t) a(t) = 0.5v(t) m/s 2 1. v(t) v(t) 3. v(t) x x(t) 4. x 16
18 5.4 ( ) z t = 0 z v 0 t z v(t) t z a(t) v(t) t z v(t) a 0, k 1. a(t) = a 0 kv(t) 2. a(t) = a 0 kv(t) 2 3. ( ) a(t) = a 0 tan(kv(t)) 5.5 ( ) x t x x(t) x v(t) x a(t) t = t 0 x 0, v 0 1. v(t) a(t) x(t) v(t) 2. v(t) a(t) v(t) t 0 t 1 ( t v(t) 2 v 2 2 0) = a(t)v(t)dt t 0 3. t x 4. 1 ( v(t) 2 v 2 ) 0 = a(x(t) x0 ) 2 ( v 2 v 2 0 = 2al ) 17
19 6 6.1 ( ) x t x x(t) t x(t) 9x(t) [m/s 2 ] [m/s 2 ] t = 0 x(t = 0) = 2 [m] x 3 m/s 1. 9x(t) x(t) 9 2. x(t) 3. x(t) x(t) = Ce pt p 4. 3 t A B x(t) = A cos(3t)+b sin(3t) 5. A B 6. x = 2 [m] 6.2 ( ) x t x x(t) t x(t) 16x(t) [m/s 2 ] [m/s 2 ] t = 0 x(t = 0) = 2 [m] t 6.3 ( ) xy xe x + ye y p 2 xe x q 2 ye y p q t = 0 (x 0, 0) v 0 e y t 1. x(t) y(t) x(t) y(t) 4. p = 2 [1/s] q = 3 [1/s] x 0 = 3 m v 0 = 9 [m/s] xy 6.4 ( ) xy v = v x e x + v y e y (v x, v y ) = (ωy(t), ωx(t)) (x(t), y(t)) x y ω t = 0 (x(0), y(0)) = (x 0, y 0 ) 18
20 1. ω SI 2. x(t) y(t) dx dt = ωy(t), dy dt = ωx(t) 3. dx/dt = ωy(t) t x(t) 4. x(t = 0) dx/dt(t = 0) 5. x(t) y(t) 6. xy 7. ( ) g (v x, v y ) = (ωy(t), gωx(t)) g 6.5 ( ) x t x(t) t ω 2 x(t) ω t = 0 x(t = 0) = 0 x v 0 1. t x v(t) dv dt = ω2 x 2. v(t) v(t) = dx dt v dv dt = ω2 x dx dt d dt v2 = ω 2 d dt x2 3. t = 0 t v(t) = v 2 0 ω2 x(t) 2 19
21 4. v(t) = dx dt dx dt = v0 2 ω2 x(t) 2 x(t) 0 1 t v 2 0 ω 2 x dx = dt 2 t x(t) 0 20
22 7 7.1 ( ) 1. SI m m
23 7.2 x t x x(t) x v(t) t x a(t) (A) t = 0 s t = 2 s a(t) = At 3 + Bt A, B t = 0 s x 3 m/s 1. A [m 1 /s 2 ] 2. B [m 3 /s 4 ] 3. t = 0 s x 5 4. v(t) 6 1 v(0) = 3, 2 v(t) = 3, 3 v(t) = At 3 + Bt, 4 dv dt = 3, 6 d2 v dt 2 = 3, 7 d2 v dt 2 = At3 + Bt, 8 5. v(t) v(t) = 1 7 At Bt dv 5 dt = At3 + Bt, 6. x(t) x = At Bt t 7. t = 2 s x 2 m x 1 m/s A = 18, B = A B 1,2 22
24 (B) (A) a(t) x x(t) a(t) = 9x(t) t = 4 s x = 1 m x 3 m/s t x +x x x x +x +x x +x +x x +x x x +x x x = 0 23
25 7.3 (x, y) t x a x (t) y a y (t) t = 0 s t = 4 s t = 0 s (0, 3) m a x (t) [ m/s 2 ] [ s ] t a y (t) [ m/s 2 ] [ s ] t 1. t = 0 s t = 4 s x 1 y 2 1, 2, 3, 4, 5, 6 2. t = 2 s ( 3, 4. 5 ) m/s 2 3. t = 0 s ( 6, 7 ) m/s 4. t = 4 s ( 8, 9 ) m/s 5. t = 4 s m/s 6. t = 4 s ( 12 13, ) m 7. t = 0 s t = 4 s y = x t = 16 s x 17 a x a y t = 4 s 18 1 t > 4 s y = x 2 t > 4 s y = x 1 3 t > 4 s y = x 2 4 t > 4 s y = x 3 24
26 7.4 x t x x(t) x v(t) x a(t) = b γv(t) b γ t = 0 x(0) = x 0 1. t x v(t) 1 dt = dv 1 2 v 1 α 2 β 3 γ 4 a 5 b 6 c 7 e 8 x 0 9 v 0 2. t x v(t) 3 1 v(t) = bt 2 v(t) = b γ 3 v(t) = b γ e γt 4 v(t) = b γ (1 + e γt ) 5 v(t) = b γ (1 e γt ) 6 v(t) = b γ sin(γt) 7 v(t) = b [1 cos(γt)] 8 γ 3. t x(t) 4 1 x(t) = 1 2 bt2 + x 0 2 x(t) = b γ t + x x(t) = b γ 2 (1 e γt ) + x 0 4 x(t) = b γ t + b γ 2 (1 e γt ) + x 0 x(t) = b γ t + b γ 2 (1 + e γt ) + x 0 6 x(t) = b γ 2 (1 cos(γt)) + x 0 x(t) = b γ t b γ 2 sin(γt) + x
27 7.5 x A t[s] A a(t)[m/s 2 ] a(t) = 16x(t) x(t)[m] t A d 2 x(t) dt 2 = 16x(t) ( ) x(t) = sin ω s t ω s ω s = 1 x(t) = sin ω s t ( ) 1 ω c > 0 x(t) = cos ω c t ( ) ω c = 2 x(t) = cos ω c t ( ) 2 ( ) x(t) = C 1 sin ω s t + C 2 cos ω c t, C 1, C 2 t = 0 s A x = 3 m C 1 = 3 m, C 2 = 4 m A m x 9 m a(t) = 9x(t) + 54 B X(t) = x(t) 10 d2 X(t) dt 2 = 11 X(t) B t x(t) x(t) = C 3 sin 12 t + C 4 cos 13 t + 14, B t = 0 x = 6 m v = 9 m/s A B t = 0 t = π 26
28 II 27
29 8 8.1 ( : ) 8.2 ( ) 8.3 ( ) xyz e x e y e z m x x(t) x(t) = x(t)e x x(t) x(t) x 1. v a 2. F a F = 0 ( ) b F = mge x (g ) c F = kxe x (k ) 28
30 8.4 ( ) 2 m 2 α β T A T B α β m 8.5 ( ) θ m θ θ = θ 0 µ 8.6 ( ) 1t 10 30km 9.8m/s ( ) x k k x k x F=k x 1. k 1 k 2 F x 2. k 1 k 2 F k 1 x 1 29
31 k 2 x 2 3. N k 1 x F k 2 k 1 k 2 F x 1 x 2 30
32 8.8 ( ) T m α v µ g T α α T α 8.9 ( ) y x xy (x, y) y x y(x) (0, y 0 ) x x > 0 x < 0 y x > 0 λ [kg/m] g x T 0 x λ 1. (x, y) (x + x, y + y) x, y l l = x 2 + y 2 dy/dx (x, y) y = dy x l x dy/dx dx 2. (x, y) ( T x, T y ) (x + x, y + y) (T x + T x, T y + T y ) T x (x + x) T x (x + x) = T x + T x T x = T (x + x) T x (x) x y 31
33 3. x x T 0 4. y x = T y T x T x = T 0 1 T y / x x T y x = dt y dx T y x u dt 5. t = sinh α sinh(α) = 1 + t 2 (eα e α )/ x y T y (x) x = 0 y 7. 4 y x = T y x dy T x dx = T y y(x) T x y(x) (x = 0 ) M L l 32
34 9 9.1 ( ) kg 10 m/s N 25 g cm 120 N 4 m/s 2 1 m ( ) m F 9.3 ( ) z = 0 z z z = 3 m 20 kg t = 0 s 9.8 m/s 2 1. t = 0 s 2. t z(t) 3. z(t) 4. z(t) kg 9.4 ( ) z = 0 z x (x, z) = (0, 3) [m] 20 kg t = 0 s x 15 m/s x 9.8 m/s 2 33
35 9.5 ( ) t 4t [N] (t > 0 ) 10 kg t = 2 s 3 m/s t = 2 s t = 10 s 9.6 ( ) x 5 kg t F[N] x t = 0 [s] F = 5 [N] t = 2 [s] t = 0 [s] x = 5 [m] 0 2 t[s] 4 [m/s] t = 2.5 [s] ( ) h g 9.8 ( ) H v ( ) h v ( ) V θ u O P OP L L θ 0 cos θ 0 L θ L dl/dθ = 0 34
36 9.11 ( ) m g mg x z z c (x s, z s ) z s < z c t = 0 x = xe x + ze z v = v x e x + v z e z v 0 = v 0 cos θe x + v 0 sin θe z 0 < θ < π/ x z 3. t = 0 t (x, z) 4. t z x γ = tan θ 5. z H x d d H 6. v0 2 g, x s, z s, γ 7. v0 2 γ d H x s, z s, γ 8. γ < Γ Γ z c, x s, z s 9. γ γ d d min 10. γ H H min γ = γ min d = d Hmin γ H z c = 50 m (x s, z s ) = (97 m, 44 m) g = 9.8m/s Γ 12. d min d Hmin m 35
37 9.12 ( ) g 1. z x m (x, z) x z 2. t = 0 (0, z 0 ) (v 0, 0) z = 0 x x f x f 3. x x (x f, 0) R H z 4. H z 0 v 0 R x f ( ) R 2 + x 2 f R 1 + x2 f 2R 2 H = z 0 z 0 v 0 g R km 9.8 m/s v 0 6. v 0 R x f 36
38 ( ) A B A B A B B F x x + dx F dx 10.2 ( ) 1. ( ) 4 N 25 cm 2. ( ) xy x 4 N, y 2 N (3, 1) (2, 5) m 3. ( ) (x, y) (2xy, 1/y) (2, 1) (3, 6) N m 2, ( ) 1. 4 kg 3 m/s 5 m/s 2. 4 kg 50 J 10.4 ( ) F = (2x y, x + 2y) 1. (2, 2) (5, 2) x 2. (5, 2) (5, 6) y 3. (2, 2) (6, 6) ( ) 2.0kW 280kg 6.5m 3 37
39 10.6 ( ) B( ) v e ( ) ev B t t + dt x x + dx 1. t v dx v dt ( ) x y m t = 0 (x 0, y 0 ) v 0 = v 0x e x + v 0y e y v 0x > 0 v 0y > 0 g 1. t x y t (x(t), y(t)) 2. t v x v x y v y (y ) (x max, y max ) t max 3. (x 0, y 0 ) t t + dt x dx = v x dt y dy = v y dt t t + dt ds = dxe x + dye y t 4. t t + dt F dw = F ds 5. dw F W W = (xmax,y max) (0,0) dw = W (xmax,y max) (0,0) F ds = tmax 0 F ds tmax dt dt = F vdt 0 6. (x 0, y 0 ) (x max, y 0 ) (x max, y max ) (y ) x y W W 38
40 10.8 ( ) xy m t x(t) x(t) = r cos(ωt)e x + r sin(ωt)e y r ω t 4. t t + dt ( ) 39
41 ( ) (1) (5) x xy2 (2) x y sin(2x) (3) x sin(xy) (4) x sin(x2 y) y y tan(x) (6) y log(xy) (7) y exp[2x2 y 3 ] (8) y ax ( ) x x F x x F x (x) U(x) 1. F x (x) = mg (m, g ) U(0) = 0 2. F x (x) = kx (k ) U(0) = 0 3. F x (x) = A x 2 (A ) U( ) = ( ) x x [m] 3x [N] 1. x > 0 x < 0 2. U(x) U(x) 3. x = 0 U(x = 0) = 0 U(x) 4. x = 4 [m] 5. 5 kg +x 1 m/s x = 4 m 6. x = 4 m 5 kg x < 0 m/s 11.4 ( ) x F = kx + hx 2 k, h x = 0 V (V ) 1. x = 0 U = 0 2. U(x) x = a a U(a) 40
42 3. U(x) 4. K + U V x = a V x V 11.5 ( ) x x = 0 x = x 0 > 0 m v 0 = 0 g mg x e x 1. x 2. t x 3. x U(x) U(x) ( x ) 4. U(x) x = 0 5. E E = 1 2 mv2 + U(x) U(x) v t 6. t = ( ) x m x x = 0 x = x 0 > 0 m x v v A v A g x e x x 3. t t 4. v = dx E dt 41
43 de A, v E dt ( ) F = bv b b = 6πηr r ρ = kg/m 3, 1 η = Pa s 0.2mm H = 200m v 11.8 ( ) x t = 0 x = 0, v = v 0 F = bv 11.9 ( ) m xy x = xe x + ye y v = v x e x + v y e y y F = F e y v F fric = Av t = 0 v 0 = v 0x e x + v 0y e y v 0x > 0 v 0y > 0 1. x y 2. x y (x, y) (v x, v y ) t 3. e x x 1 e x 1 + x x2 + (A = 0) A = 0 A A A 4. 2 y x xy Excel 2 2 A 42
44 11.10 ( ) M (x, y, z) m GMm r r 2 G = [Nm 2 /kg 2 ] 1. r x, y, z 2. m 3. U(r) U(r) = GMm r 4. m R xy (x(t), y(t)) = (R cos(ωt), R sin(ωt)) ω R 5. m R 6. R 1 W E 1 E 2 = E 1 + W W W < E 1 R 2 R 1 R ( ) m 1 m 2 d F F = Gm 1m 2 G G = m 3 kg 1 s 2 d 2 d R R = 6400 km M M = kg 1. z = 0 z z m z 2. (z = 0) m 3. 1 m 43
45 4. t = 0 v 0 1 dz t = 0 t t v(t) dt z(t) d2 z dz dt 2 (5) 3 dz/dt dt 5. v 2 (t) v 2 (t) > 0 z = 4 z v(t) = 0 v 0 44
46 ( ) 1. 5 cm 20 N kg A 3. B A 1.7 cm 9.8 m/s 2 ( ) 12.2 ( ) 1/ ( ) 250 g 10 N/m x x t = 0 x 10 cm +x 40 cm/s t x x(t) [m] t [s] x(t) v(t) 3. t = 3 s 4. t K(t) 5. t U(t) 6. t = 0 7. t = 3 s 8. t t = ( ) 1. k m t = 0 v 0 x t 45
47 2. k m t = t 0 l x t 3. F = kx x = A sin(ωt) (ω = k/m) t K U t K + U 12.5 ( ) m l l k l k g mg h h 12.6 ( ) φ φ φ R m ϕ x y x e x y e y g 1. R x x = R cos ϕe x + R sin ϕe y v a ( a = R d2 ϕ dt 2 sin ϕ + R v = R dϕ dt sin ϕe x + R dϕ dt cos ϕe y ( ) ( 2 dϕ cos ϕ) e x + R d2 ϕ dt dt 2 cos ϕ R ( ) 2 dϕ sin ϕ) e y dt 46
48 R ϕ 2. e r e ϕ e x = cos ϕe r sin ϕe ϕ e y = sin ϕe r + cos ϕe ϕ 3. e r e ϕ 4. mg e r e ϕ 5. T e r e ϕ 6. ϕ 7. ϕ 0 ϵ 1 sin(ϵ) ϵ ϕ 8. ϕ(t) t = 0 ϕ = ϕ 0 t = 0 dϕ/dt(t = 0) e r R 12.7 ( ) x τ ω d 2 x dt dx τ dt + ω2 x = a 0 sin(βt) 2. x sp (t) x hom (t) 3. x sp (t) = A sin(βt + ϕ 0 ) A ϕ 0 ϕ 0 tan ϕ 0 A ϕ 0 β ϕ 0 β = 0 ( ) ϕ 0 = 0 β = ω 4. x hom (t) 47
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        More information 
    




    
        x A Aω ẋ ẋ 2 + ω 2 x 2 = ω 2 A 2. (ẋ, ωx) ζ ẋ + iωx ζ ζ dζ = ẍ + iωẋ = ẍ + iω(ζ iωx) dt dζ dt iωζ = ẍ + ω2 x (2.1) ζ ζ = Aωe iωt = Aω cos ωt + iaω sin
    

    
        
        2 2.1 F (t) 2.1.1 mẍ + kx = F (t). m ẍ + ω 2 x = F (t)/m ω = k/m. 1 : (ẋ, x) x = A sin ωt, ẋ = Aω cos ωt 1 2-1 x A Aω ẋ ẋ 2 + ω 2 x 2 = ω 2 A 2. (ẋ, ωx) ζ ẋ + iωx ζ ζ dζ = ẍ + iωẋ = ẍ + iω(ζ iωx) dt dζ    

    
        More information 
    




    
        B 38 1 (x, y), (x, y, z) (x 1, x 2 ) (x 1, x 2, x 3 ) 2 : x 2 + y 2 = 1. (parameter) x = cos t, y = sin t. y = f(x) r(t) = (x(t), y(t), z(t)), a t b.
    

    
        
        2009 7 9 1 2 2 2 3 6 4 9 5 14 6 18 7 23 8 25 9 26 10 29 11 32 12 35 A 37 1 B 38 1 (x, y), (x, y, z) (x 1, x 2 ) (x 1, x 2, x 3 ) 2 : x 2 + y 2 = 1. (parameter) x = cos t, y = sin t. y = f(x) r(t) = (x(t),    
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        Microsoft Word - 11問題表紙（選択）.docx
    

    
        
        A B A.70g/cm 3 B.74g/cm 3 B C 70at% %A C B at% 80at% %B 350 C γ δ y=00 x-y ρ l S ρ C p k C p ρ C p T ρ l t l S S ξ S t = ( k T ) ξ ( ) S = ( k T) ( ) t y ξ S ξ / t S v T T / t = v T / y 00 x v S dy dx    

    
        More information 
    




    
        18 I ( ) (1) I-1,I-2,I-3 (2) (3) I-1 ( ) (100 ) θ ϕ θ ϕ m m l l θ ϕ θ ϕ 2 g (1) (2) 0 (3) θ ϕ (4) (3) θ(t) = A 1 cos(ω 1 t + α 1 ) + A 2 cos(ω 2 t + α
    

    
        
        18 I ( ) (1) I-1,I-2,I-3 (2) (3) I-1 ( ) (100 ) θ ϕ θ ϕ m m l l θ ϕ θ ϕ 2 g (1) (2) 0 (3) θ ϕ (4) (3) θ(t) = A 1 cos(ω 1 t + α 1 ) + A 2 cos(ω 2 t + α 2 ), ϕ(t) = B 1 cos(ω 1 t + α 1 ) + B 2 cos(ω 2 t    

    
        More information 
    




    
        ( ) ( 40 )+( 60 ) Schrödinger 3. (a) (b) (c)   yoshioka/education-09.html pdf 1
    

    
        
        2009 1 ( ) ( 40 )+( 60 ) 1 1. 2. Schrödinger 3. (a) (b) (c) http://goofy.phys.nara-wu.ac.jp/ yoshioka/education-09.html pdf 1 1. ( photon) ν λ = c ν (c = 3.0 108 /m : ) ɛ = hν (1) p = hν/c = h/λ (2) h    

    
        More information 
    




    
        V(x) m e V 0 cos x π x π V(x) = x < π, x > π V 0 (i) x = 0 (V(x) V 0 (1 x 2 /2)) n n d 2 f dξ 2ξ d f 2 dξ + 2n f = 0 H n (ξ) (ii) H
    

    
        
        199 1 1 199 1 1. Vx) m e V cos x π x π Vx) = x < π, x > π V i) x = Vx) V 1 x /)) n n d f dξ ξ d f dξ + n f = H n ξ) ii) H n ξ) = 1) n expξ ) dn dξ n exp ξ )) H n ξ)h m ξ) exp ξ )dξ = π n n!δ n,m x = Vx)    

    
        More information 
    




    
        p = mv p x > h/4π λ = h p m v Ψ 2 Ψ
    

    
        
        II p = mv p x > h/4π λ = h p m v Ψ 2 Ψ Ψ Ψ 2  0 x P'(x) m d 2 x = mω 2 x = kx = F(x) dt 2 x = cos(ωt + φ) mω 2 = k ω = m k v = dx = -ωsin(ωt + φ) dt = d 2 x dt 2 0 y v θ P(x,y) θ = ωt + φ ν = ω [Hz] 2π    

    
        More information 
    




    
        t = h x z z = h z = t (x, z) (v x (x, z, t), v z (x, z, t)) ρ v x x + v z z = 0 (1) 2-2. (v x, v z ) φ(x, z, t) v x = φ x, v z
    

    
        
        I 1 m 2 l k 2 x = 0 x 1 x 1 2 x 2 g x x 2 x 1 m k m 1-1. L x 1, x 2, ẋ 1, ẋ 2 ẋ 1 x = 0 1-2. 2 Q = x 1 + x 2 2 q = x 2 x 1 l L Q, q, Q, q M = 2m µ = m 2 1-3. Q q 1-4. 2 x 2 = h 1 x 1 t = 0 2 1 t x 1 (t)    

    
        More information 
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