Mechanics 1 Resolving Forces Answers

8(a)(i) | R =80co0s25° M1 component attempted
Al correct component
R=72.5N Al 3 cao
(ii) | F=0.32x72.5 M1 condone inequality
F=232N Al 2 cao
(iii) | T+ F =80cos65° M2 3 forces direction correct. component
attempted
Al component
T=10.6N Al 4 " friction
(iv) | T=F +80cos65° M1 3 forces, direction correct, component
attempted
Al component
T =57.0N (57N) Al 3 J" friction
. 80
(iv) | Mass=—=(8.16kg) Bl 1
g
(b) | 80cos 65" — F = mass X acceleration M1 3 terms. component attempted
80
10.6= ?x acc Al all correct
ace=1.30ms™ Al 3 cao
(1 S3ms™ J
Total 16
2(a) | P=5+8cos60° M1 Both relevant forces. component of 8N
attempted
Al All correct
P=9 A1l 3 | cAo
(b) | @ =8co0s30° M1 Component of 8N attempted
Q=693 or 4\!@ Al 2 AWRT 6.93
Total 5




4a)

R
T Bl 1 Accept W or mg (or 6.86) for weight
Arrows and labels needed
2 {(can replace W with 2 correct components)
0.7¢
™| roq 7gcos22° M1 component .Of weilght gttelllpted
Al all correct, including signs
R=6.36N Al 3 |cao
(©) | F=025%6.36 Ml
F=159N Al 2 |cao
(d) | < o e mmd s - M1 4 terms with weight component attempted
5.6-0.7 227 -1.59=0.7 =
g Sil a A2 A marks -1 each error. accept £0.7a
a=2.06ms " AlF 4 FT one error, accept +
Total 10
3@) | pof5l452 MI1A1 Obtaining an equation for F with square
or root. Correct equation
=4/61=7.81 Al 3 Correct force
Alt
a5
o = tan L— =39.8°
6
— 6 —i 81 -
T cos308 or (M1AT) Equation for F with a value forr . Correct
5 equation
F= 0398 =7.81 (A]) Correct force
(5 o 6 o 6 ) M1 Obtaining an equation for & using
(b) |a =tan lg orcos a1 orsin - lJ Al trigonometry. Correct equation (using
their F)
=308° Al 3 Correct angle
Alt Aceept values between 39.7 and 39.9
sina sin90°
5 \J61
a =398
Total 6




6(a)

P R B1 1 Correct diagram with arrows and labels
Must not use F instead of P
Condone resistance instead of P
mg
(b) | P=100x9 8sin4° M1 Resolving weight (must see 100)
M1 Using sin4’or cos86°
=684 Al 3 AG Correct P from correct working
(¢) | 100a =100=9 8sin5°—100x9 8sin 4° M1 Three term equation of motion
Al Weight resolved correctly
Al Correct equation
ae 100=9.8sm5°-100x9.8smn4°
100
=0.171 Al 4 Correct a. (Accept 0.170 or 0.17)
d) | You would expect P to vary with the
P ary
spead of the car. Bl 1 Correct explanation
9
3(a) | T;sin35°=T,sin35° M1 Resolving two forces and forming an
equation. with different tensions for each
string
I,=T, Al 2 Correct result from correct working
OR
T cos55°=T, cos55°
L =T
(b) | Tcos35°+T,c0s35°=2x08 M1 Resolving forces to form a three term
T c0s35°+T, cos35°=2x0.8 vertical equation
! ! Al Correct equation
Al T1 or T> eliminated correctly
2x9.8 ) dM1 Solving for Ty or T
L= 2c0535° =12.0 N (to 3sf) Al 5 Correct tension
Accept 12 Nor 119N
(¢) | 2%x40c0s35°=9.8m M1 Forming an equation with two tensions to
find m
80cos35° Al Correct equation
cos33
m=———=0.69 kg Al 3 Correct mass
0.8 Accept 6.68
OR
40 (M1)
m=——x2
11.96 (AD)
=6.69 kg (AD)
Total 10




6(a)(® RorN
Bl 1 Correct diagram with arrows and labels
mgor Wor3g
(ii) | 3a =3gsin30° M1 Two term equation of motion
a=gsin30°=49 ms™ Al 2 AG Correct acceleration from correct
working (Allow a=gsin30)
. 1 . . .
M®)d) | 5= ;a x 22 M1 Constant acceleration equation with u =0
a=2.5ms" Al 2 AG Correct answer from correet working.
(Use of v=35 must be justified)
(ii) | 3x2.5=3gsin30°-F M1 Three term equation of motion
Al Correct equation
F=3gsin30°-7.5
=7.20 N (to 3 sf) Al 3 Correct F
Accept 72N
(iii) | R=3gco0s30° (=2546) Ml Resol-ving perpendicular to the slope to
find R
Al Correct R
7.2=pux3gcos30° M1 Useof F=uR
AlF Correct expression
7.2
— - ) - .
H= 3gc0s30° =0.283 AIlF 5 Correct Juj .
Accept 0.282
(Follow through from incorrect F from
above. but not an incorrect R)
(iv) | Reduce a. as the air resistance would Bl Reduces
reduce the magnitude of the resultant Bl 2 Explanation
force or because the air resistance Second B1 dependent on the first B1 mark
increases as the veloeity increases
towards its terminal value
Total 15




