Mechanics Answers

Vectors

1
(a)  √45
26.6◦

(b)  √17
76◦
(c)  √5
143◦


(d)  √34
211◦

(e)  √13
-33.7◦

2
P = (5.20i + 3j)
Q = (4.5i + 7.79j)

R = (-3.90i + 2.25j)

S = (-6i + -10.4j)

3
10ms-1
4
√109 ms-1 
5

[image: image1.wmf]±

11.04
6
(a)  (21i + j) ms-1

(b)  (41i + 13j) ms-1
7
71.7m

8
p = -4

9
(a)  √122
84.8◦

(b)  √26
11.3◦
(c)  √113
41.2◦

(d)  √1220
76.8◦

10
(12i - 5j) ms-1
(7i + 4j) ms-1

√106 ms-1
11
3, -10
12
13 ms-1,  (9i +5j) ms-1,  60.9º
Statics
1
(a)  √45
26.6◦

(b) 11.2
3.76◦ 

(c)  √13
146◦
2
70.5◦
3
10.8◦
10.4N

4
(a)  17.5◦
14.6N

(b)  68.1◦
3.67N

(c)  78.5◦
1.09N

5
(a)  x = 3.74N, y = 7.28N

(b)  x = 2.07N, y = 18.0N


(c)   x = 1.82N, y = -7.74N
(d)  x = -1.43N, y = 2.87N
6
√73N
111◦
7
(6i + 7j)N

8
√145N
6.3◦
9
(-4i + j)

10
(2.83i + 0.757j)N

11
P = 20N,  Q = 25N,  θ = 143◦
12
3.20N North

Questions B

1
(a)  P = 41.6N
(b)  P = 17.9N

2
a = 1.50ms-2
3
T = 17.1N

4
T = 52.1N

5
(a)  no

(b)  no

(c)  yes

6
(a)  14.9N
(b)  23N
(c)  54.6N

(d)  25.4N



(e)  12.7N

7
F = 13.3N,  a = 0.42ms-2,  Down plane.

8
μ = 0.51

9
μ = 0.231

10
(a)  9.32N

(b)  82.3N

(c)  93.4N
Kinematics

1
(a)  a = 1.44ms-2 
(b)  s = 218m

2
(a)  11.6ms-1

(b)  t = 1.59 sec
(c)  no spinning, no air resistance .

3
(a)  30ms-1

(b)  195.6m

4
(a)  3.41ms-2

(b)  7.04 sec

(c)  29.5ms-1
5
(a)  11ms-1 

(b)  132m

(c)  39.7ms-1 
6
6 sec

7
(a)  9.1m

(b)  8.4m

(c)  2.5m (Why?)

8
(a)  36m

(b)  26.6ms-1

(c)  

9
(a)  9ms-1

(b)  10 secs

10
34.3ms-1
Questions B

1 
T = 2.22sec
2
98.25sec

3
14.4Km

4
880m

Dynamics
Questions A

1
15N

2
a = 
[image: image2.wmf]()

2

4i10j

9

+


3
a = 0.96ms-2  s = 7.68m
4
1500N

5
1625N

6
a = 0.45ms-2
7
6.25N
Questions B
1
(a)  I = 4.25Ns

(b)  F = 28.3N

2
a = g/3


(b)  T = 65.3N

3
(a) a = 7.84ms-2

(b)  0.553 sec

(c)  3.68ms-1
4
(a)  14400N


(b)  F = 32KN

5
(a)  VB = 6v


(b)  18mVNs
6
mass = 0.00306Kg

7
T = 60.6N

m = 5.04Kg

8
(a)  a = 2.57ms-2 
T = 16.4N
(b) a = 1.91ms-2 
T = 13.5N  

9
(a)  T = 54.1N  a = 5.64ms-2

(b)
10
(-42i – 72j)Ns

11
V = (3.2i – 5.2j)ms-1
12 
(a)  V = 3.04ms-1


(b)  Impulse = 1370Ns
(c)  996N
Moments

1
(a)  61N

(b)  2.81m

2
(a)  R = 57.5gN
(b)  0.7m

3
(a) 95gN

(b)  4.1m

4
(a)3.5m

(b)  0.3m
5
2m

Extension

1
(a)  0

(b)  2475N

(c)  3037.5N

(d)  4.74m
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