Mathematics
Mixed Exam Questions — Set 6

Date: coeevvevennnnnn

1.
. R
7a
Perpendicular to the slope: R=2.7gcos40+15cos40 MI1A2
= 31.8 (N)or32 (N) Al
4)
7b Parallel to the slope: F =2.7gsm40—-15co0s50 (F = ?.366..) MIA2
Use of F = uR M1
ind0—15 5
ﬂZZ.?gstrO l_cc:-s.(}zo,,3 or 0.232 Al
=y v q
R (5)
Te Component of wt parallel to slope = 2.7¢5sin40° (=17.0) B1
- MI1A1
F_=0232x27xgxcos40°=47.. (N)
17.0 > 4.70so the particle moves Al
4)
2.

(i) T—-03gsin30=03a OR Either correct N2L for one particle Putting 2 = 0.7 into correct equation
0.4gsin30 —T=04a Bl May be awarded later in (1) for a single particle and working out T
0.4gsin30 — 0.3gsin30 = 0.7a M1 | Allow combined approach as “method”, correctly gets BIMOAOMIAL

must be components of weight, allow Consult TL if this is done for both
mg(cos/sin)30 particles.
a=07ms" AG Al
T=03gsin30+ 0.3 = 0.7 M1 | Allow 03g(cos/sin)30. Accept ev(0.7) May use the other equation.
T= 168N Al
[51
(ii) F=18%07 M1 | Accept cv(D.7)
F=126ms" Al
21
(i) Dec=1.26/14 M1 | Accept1.8=0.7/14 cv(1.26)
Dec=09ms~ Al | Ora=+-09
21

(iv) | (a) M1 | N2L, 2 forces including cmpt of weight Allow mg(cos/sin)30
T-03gzin30=-0.3=09 Alft | cv(0.9) but signs must be consistent with the

direction of motion
T=12 Al
E]]

(iv) | (b) | 04 =09=04gsin30-T—-F; M1 MN2L, 3 forces including cmpt of weight Allow mg(cos/sin)30
—04=09=04gsin30-12-F; Alft | ev(0.9) and cv(1.2) but signs must be

consistent with the direction of motion
F,=112N Al
&)
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3.

At maximum height M1 For considenng maximum height

Vol =2as = 0*-gt =2x(-9.8)xh Ml Use of suitable survai equation(s) eg finding and using t for
maximum height (0.816 s). Allow for use of caleulns.

h=3263.. Al CAO but allow 3.26 as well as 3.27

(3.265...<4) so the stone misses the pigeon Al Dependent on previous mark

Alternative

Substitute y =4 in 3 =8/ —4.9¢ M1

Attempt to solve 49" —8r+4=0 M1

Discriminant (= 64 -4 x49=x4=_144)<0 Al

Neo value of f so the stone does not reach height 4 m Al

225 Bl
Time to house is =13s
Height at house =8x1.5-1x9.8x1.57 =0975m Bl Allow answers from essentially correct working that round to 0.96,
. 0.97 or 0.98, eg 0.96375 from g=9.81

0.8 < 0.975 < 2.0 so it hits the window. Bl A 2-sided inequality must be given, either in figures or in words.
Condone 0.8 <0975<12
Dependent on previous mark

or

M1 | Find time to top
M1 | Double time to the top

@
(A) | x=DUtcos68.3" Bl
1
@
B) | y=Utsin6835°—4.9x¢ M1 | Allow ‘w' =1 Allow 53¢ . Allow gasg, =9.8 =081, =10. Allow +2.
Al | Acceptnot ‘shown’. Do not allow +2. Allow e.g + 0.5 = (- 9.8) * 1" instead of - 4.9¢. Accept g not evaluated
2
() | either
AtD.y=0
so Usinf8.5°T—49=T7 =0 M1 | Equating correct y to 0 or their y to correct value.
=T (Usin68.5°-49T)=0 M1 | Attemphing to factonse (or solve). Allow + T without comment.
U sin 68.3° . .
sel=0(atClor T = BT (at D) El | Properly shown. Acceptno refto I'=0. Accept T =0 given as well without comment.

El
Use (1)(A) and put x= 10 with t =T
to get LT cos68.5°=10 Bl
4
(it} | Eliminating T from the results in (ii) gives
Ucos 68.5° x{”u:i =10 M1 | Substituting, using cormrect expressions or their expressions from (ii).
M1 | Attempt to solve for I7® or LT
soU=1198729... s0120(3s.1) El Some evidence seen. e.g. 1428025 < U <145.2025... with clear statement, or 11.9.__ seen with clear
statement or 11.98_ . seen. Accept 11.98_.. seen for full marks.
3
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@)

Require Utsin 685749 ==2
Solving 4.9¢* —Ursin68.5°-2=10

=— 01670304541 _ 24431501 .
(Using 12: - 01669052302, , 2 445478886.)

Require Ucos 68.5° x 2.44.... - 10
=0.7336.... 500.734m (3s.£)
(Using 12 consistently, 0.7552...
50 0.735 (3s. £))

M1
M1

Al

M1
Al

Equating correct y to — 2 or their y to correct value. Allow use of U, 11.987.._ or 12. Allow implicit *= 0
Dep on 1*M1. Attempt to solve a 3 term quadratic to find at least the +ve root. Allow if two comrect roots seen
Ww.

Accept only + ve root given

Alternative method of e.g. finding time to highest point and then time to the ground. M1 all times attempted, at
least one by a sound method. M1 both methods sound and complete. Al

Dep on first M1. Allow their expression for x. Allow * - 10” omitted.

cao. Accept 0.73<x <076

(v) | Eliunate 7 from (i) (B)
using ;=m from (I)(A) M1 | May be implied. FT their (i).
s0 J'=xtan63.5’—w%;‘;fo}: El | Clearly shown.
We require y = 0 when x =10 M1 | Must see attempt to solve. Oruse x=10.73._. wheny=-2.
so /=11.98729... 501203 s.£) El | Must see evidence of fresh caleulation or statement that they have now got the same expression for evaluation.
_.1
5.
dm
A 05m § G T 2m B
30g
M(S): Mg <>0.5=130g(d—0.5) iﬁ i}
M(T): Mg <2 = 30g(4—-d)
.. 4—d . DM1 Al
dividing: 4= @-d) = (1) d=12
(d—0.5) K
= ()M =42
6.
a Resolving vertically: T+2T(=3T)=W MIAI
Moments about B: 2x27 =(d -1)W MIA1
Substitute and solve for d : 2x 27 =(d —1)3T DM1
7 Al
d=—(m
3 () (6)
b Moments about C: (T, x 2)+ (kW x1) =W x = MIAI
2
2-3k Al
T,= H"u or equivalent (3)
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solving 75> 0 or Tz > 0 for k.

0<k<2/3 or 0<k<2/3only

M1

Al

(2)
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