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EXAM QUESTION BANK

SECTION B : MECHANICS

⑪ Takemoments at D :

4N : M = Fd => 4x2m
= 8Nmcw

3N
: M = Fd = 3 x1

·Sm
=

4
·

5NmCW

WN
: M = Ed => WX7 · 5 m = 7.5NNm

12N : M =Ed = 12 X 4
·

S m :

54WNm

=>
8 + 4

·

5 + 7 .

5W - 54
=

12 = 7 .

5W : 53 . 5E W= 7 . BNC3SA

⑫ =

a

sow
, y

= gosinx

↑
R vy

n =
socos

4
.

I 14

*

Fun
Sh

R

13
s
sind

=

f = 0 .z5R 80COSX

CW [ C

= g ( cos2 =

1
vig

12 v8osind

=> ↑= =3 R =

mg
+msind -O

=

=> + = = = 8005) = 0 . 75R-
90

= 0.

75m
( m =

600
= (0 . 759) = m

= 6 .

91kg (3st)



⑬ At t = o
; ro

= r + ve'
constant velocity

Athena => A(t) = (15) + (i) + = ( GE)

Jeff
= > (t) =

( 10)
+

(2)
+ = (IE)

equate i-direction position:

12-t
= 2+2 => 10 = 3t =) t = 10 So ,

the hikers

Equate j-direction position :

4t
- 6 = 16 -2t -> 6t = 22t =

#
3
will not meet

⑭ as
Take moments at A :

·

=M
=FdM

=W=
N

·

W = M =Fd => M = WX05lcoS =

Wxlos
No

acW = Ch

=> we =

Wxylos -W/(i)
= W(twsk)

I

=> wa
:

C : Mrcws(t) = X = 60

⑮ Resolve P :

yPing S

=
0 .

250
Binsopas60

v609

↑: ↓ = R = 60g
·

P -D + = = =
+

P = 0 .

25R-Q

equate Din =>
P =

025(609-EP) EP =

147
=>

RBD
:
147 205. 16. ...

=> P = 205(3St)

6) P would be 0 as there would be no frictional force acting
on the particle.



⑯
aPCOst

Resolve P : a) Equilibrium (1: V ; -
= <)

Psind pr y
= Pros 4=↓ => Pros = 15

[ may K : Psind - = = = Psind = J
Y3kg -

-sinktan---

15

< = 21 -8. (3Sf)

6) Pros : 15 = P = 16 . 155... = p = 16 .2 N (3S .F)

C Resultant
force=+

2 = 39

6 F = ma => 389 = 3a = a= 29

3 5 = 10 U
=

0 a =29it

m S= u
+
at > 10 = +(11) t2

- t = 1 .927 ...
- t= 1 .935(35F)

② v= 3t(kt+ 1) i + 1st2-2) j ,
>o

9 v

=dr
= v=(3t(2kt) + (k+ 3) i + flot]

=>
v =

(bkt2
+ 3(kt2 + 1))i + [10t]j = [6kt+ 3kt2 + 3]i +[0E]j

=> v= [9k(2 +3) i + Clot] j ms

b) +=2 ; speed
= 54

v= [9k(2)2 +3]i + G0(2))j ms" =>
v

= [36k +3]i + [20];

Speed
=

t = 5
= 136k+3) +(2

=> 6025 = (36k+3)2 + 400 => 5625 = 1296k2+9 + 216k

=> 1296k2 + 216K - 5616 =
0

=> k= 2 or

Rite, =



Takemoment at A :

Rc : -> M = Fd = M :

RcX1
: RC

Rp : -> M= Fd = M =

RdX10: CORd

JON : ->M
: Fd = M = 50x 16 :

800NMetlORD
=
800 + 100

- 0

IOON:>M=Fd=M= 100 XX : Don

acw = ch

=>↑ = ↓ =>
Rc+ Rp = 150N = Rp = 150 - Rc@

-

As B is the point of tipping ; Rc=

=> Rp
= 150-0 => 10(150) = 800 + 1002 = 700

:
1004

m

⑭ am
= 32N Resolve P :

y
= Psinso

E-mso
P

x = Plosso

32m4
Prosso

zosinsi 14 >
7
30 LosingoPSinso

a) Equilibrium - (P =t
;

+= <)
~20coS30

↑=4 = 32 =

+P
+ 20 c0s30

=> p = 2(32-200330)E29 ·4N)
-

b) + =
; Prsso =

32 M + 20sin30 => M =

Pos30
-Cosinso

32

=>
M = 0

.

482 (3sE)

⑳ a =

zetms2 ; to veims

a) v =

fadtgetfe
=>

v = -jet+ = t=0 v=1 = 1 = -

5
+ 2 =

=
3

=> v =

(t) ms
-



b) v

=
t mst ;

V
=
t= 3

= v=
8se

=> v = 2 . 164... = V= 2 . 16ms (3SF)

⑮ ↑R

,
T

M = kmm

f
=MRmy
se

for the Dox :
->

↑= + => R =

my
- Q

t =
= = T= f (MR)

↳ => T =

mmg
-②

take moments at C : ->

* Mg
: -> M = Fd = M =MgX

= Moge
* Ta t (A ): -> MIF => M =

TX
-

St

acc moments = en moments

>
X :TX T

=My
*

-MmMMMM⑫ SN ,

S

6N
<

RF GN130
RF a) Rf2 = Al+B2- 2ABLOS (180 - 50

.

)
> 5N R2 = 82+ 52- 2/6)(5) Cos(130

150 ↳
=>
R2 = 61-60cos (130)

=3 R =1T F 6010S130 = R =
9 .98N(3sf)

b)Rosin
= 0 = 226S



⑬ F = (bitzj) m =
4

a
=
a

f= ma =
a

=

= a
=

(j)m

v(t) =

v
+ vot +1at

2

2

=> r(t) = (4i- 2j) + (ui+vj)t +(i ++j) +
2

=> (-si+ 8j) = (4i -zj) + (ui+j)6 +
+(i +

zj)x36
=> (bi+sj) =

(4i
= 2j) + bui + bri + 27i+ 9j

=> ( si +fj) = (4+ bu + 27)i + (-2+ 6V+9)j
Equate thei j

=
- 3 = 4 +bu+

2)(=
+u

:
+(m)=> U= -1

3
-

⑭ For A :
x

_ [ nTcoS35"

TA A5
Tas in35

>
25

( N
14

In 7
In +BSin55v TBLOS 55

? 2

↓ y
=

TCoS35
·

Y
=

TBLS55
umg

y v L

TBMg U =A Sin35 U=

Ts ing5

a) Equilibrium : 4: 1 j+
= = ->

TAS35= T 1S55+mg
-O

Tas in3s+ Tpsin55= 25-@ (TA = +B)
-> Smooth

=> Eg : -> ↑(sin35+sin55) = 25 => T= 17.95. EFF18N

b) Eg0 : -> m
=

35
- T155 = M

= 0 .

450kg (3)

3) The tension in the string is the same on both sides of the bead.

a) The tensionin the string would be greater as the top has to support
the mass of string below it



③ From P to Q : a) y : S = ut
+

at
<

s Y =>d = ot +
+

(-g)t2

? - - +2d = +gtz
v

a o

t t - ==
x: S = ut
+
at = R = Ut +

1
10) => R =

v()
=> r=

u

b) d= d i U = 11 · 2ms R = 2 . 25m =

U-

= 2 .25 =

Uxex e
ur

=

b
=

b

=> r

=
d

=m
= 0 . 1977md= 19 .

8m

⑯T
5 ↑it = R =

30gCOSL
= R

=
N

*
3

sogsinpokg
R= togs

74

4

& R(t) = F= ma

F
:

Ma 309 sind :

E

=> T =

bogsinx-OGR
= 30 (1 -25)

Cos
= 4/5

=> + = 30(1 ·25) + 0 .2

(b)
+309(

~Takimoment
26094N = T=26IN

·⑬ b) 4 = +t Ra + R=
=

50g
=> 10g : M= F d => M=

10gx 3 =

Sogn E RctRc
=

509

=> Rc : M : Fd = M =

R(X4
: 4RCN => 2Rc

=

509

s : acW = cW
=>>
Rc = 259

3 m
=> 30g

= 4Rc = Rc = 7 .

5gN

b)Takemoments at A :
:

acw = cW

=> log : M = Fd => M :

30gN
CW =

309
+(40gxx) =

1009
=> Rc : MiFd = M =

100gN acW = 409XU
=

709

=> 409
: M = Fd = M =

40guN Ch

I
=>> n = 7 => U: 1

:

75 => AD : 1 : 75m

I



⑮ from Pto X a) y : v = u+ 2aS

·

X

N Y = (0) = (18)" -

29S

M S21 ·5 hi

=U 12 18

V g
= S = 16 ·

53 (45f)

a O
-

9 =>h
= 1 . 1 + 16 . 5 = 17 . 6 m(bsf)

t t t

b) From P to Q n : s =Ut +
tat c) Fielder catches the ball nearer

N Y = 43
= 12t the ground ,

or the ball might
S43 No => t = 3 . 583 ...sec not reach the fielder before hitting
U 12 18

y
: s = ut +bath 2

the ground.
v

=> n
= 18(3 · 58 .) - 1g (3

.588)

a o -

9 = h = 1 . 58 263...
8

tt t => n = 1 . 1 + 1 ·582 ...

h = 2 .68m(35F)

③itsma)
from otn :

y
: rusts c) v(t) = (Ux > My-gt)

xY => (23
,

18-9 .8t)&

S Suh => o= 182-ag(h)
u2318 = - 182 = h

=Y W O g
2

a
g ·

g = h

= =>
98

t
+ t 2

=> 2(18-9
·8t) =23

b) From O to X :

y
: S = Ut +

1
at

:
n : s = ut

xy => Su
=

23

(t)
=>
36

- 19 : 6t =23

S Su 0 => 0 = 18t -

4
.

9th => 19 . 6t
=

/59

42318 =>
+ (p .9t- 18) = 0 =

Su
t = 3 . 01(35F)

V

ao
-

9

=>
+

=9

ttt



⑯
um
B Equilibrium (P=+; += =) Takemoments at A :
2

-
(4 = +) =

Ry
=

3mg + my I * 3mg
= M= Fd =

3 mgX0
.5s 60

=> RA =

4mg
-①

=> 0 . 75mg Ch

L QCm
,

(t) = c) =

RB = MRA mg
= M : Ed =>

mg
X 1 CoS60

RA
=>
R = M (4mg) => 0 . 5mg cw

·

, ) = RB = 4mgm
=② Ry = M = Fd => RB X 25in60

-

-v

3m9 mg => BRB ach

CW moments = acc moments

=> 0 .

75mg + 0 -

5mg = RB ERB

=
-

= Equate ③ in mg =My =(5)=
=>
M
=25

= M
= 0 . 180 (3

R225m⑪ I
>

(4= 1) => Rc =

4000g + 50009 + My
=> R

=
= 90009 +Mg-D

Take moments at A :

10 .

Rc : M = Fd => M = R
,

X 10 = IORcacw
a)

om 5009 : M=Fd => M=

50009X 12 . 5
=

612500 on

-
Mkg : M = Fd = M =

Mg X (10+h) cr
·

15

acc moments = cu moments => 10Rc = 612500 + Mg(10 + 2)
When -6

,
the M would be the greatest value

U= 6 => 10(9000g + Mg) = 612500 + 16 Mg
=> 90
,0009

+ 10Mg
= 612500 + 16 Mg

=>
9)

- 612500 = M = M =

4580kg (3st)

When x = 15
,

the M would be the least value

u= 15 => 10(9000g + Mg) = 612500 + 25 Mg
= 90,000 g + 10 Mg

= 612500 + 25 Mg
=> M =

20,

0009-612500
= M = 1830 kg3

=> 1830 - M = 4580kg3sE) [whenn: 6112 15]

b)
The beamisunlikely

to be uniform,
or the beam dea



⑫ From Pto Q : From Pto X :

Y
R Y

Ih, + 10 S R - 36

From
Su socose Josin O

U 50 COSO 50sing

V
⑧ ~

N
a O - 9

a O - 9

=

x
> t +
y

t t t t

-

a) From Pto Q : b) from PtoQ : c) FromPtox :

~
-

y
: N= 42+ 2 as y

: v = u + at y : s = ut +
+

at
2

=> 0 = (50sino) + 2(g) (10) = 0 = 50sino-gt = -36 = 50 sinot-4
.9th

=> (50sing)
2

= 196 =>
t =

sing
=> 4

. 982- 14 - 36 = 8

=>
sinte

=
=> t

=
=> t

= 1 .

42857...

=> sing =

I
From Pto X Vy

= Vy + at = 14 =g(t) =

-

5

=> 2t = (1428..)
v

=

Un
= 50050 =

48

=> sing

=Elanglecannot
-t = 2 . 85 . .

- tix =

-o
= t

= 2 . 86 (35F)
48

reflex) : It takes twice L = 32 . 02.

=> 8 = 16 . 3. (3SF) as the halfway is Q => L = 32 .0(3Sf)

⑬ -

a m52
a

for Q : + u : 0 + : 3 5 = 5 @ = a

RQ 454

I
=> S = Ut +at

=> 5 = 0(3) + +(a) (32)

qBp ↑

fitSure I-sin40
=

49

J => Ra =

49-45sin40:
-D

-

~ -

R(-
>) = F = ma =

451540
-

GMRQ-T = 4 & =>
45 los 40

=

2 mRa-T
=

=> 450540- SM9 + 90sintom
=

+ = 40/9 -

①
-> For P : -4: => Rp

=

39
R(E) => F = ma = T - MRp

= Sa = T-

M3g =
0 =

solve simultaneously eq DEQ
d) Both particles have

=> T -

M39
= 30/9
- the same acceleration

-T -

M(89
- 90sin40) = -450S400 -

M = 0 . 534(35F)

2) T =

30 + 10 ·

53439
= 19 . 0135F)



⑭ a= 3 (t+2)i + a(t-1)]
,
; t

= 0 V= -2i+3j
↑

&= v =

Jadt
= v =

(b(t
+2)i + 2(t

- Dj = v =

((t
+2)]i + (t - 1

-

j +a

to v = -Li+ 3j ;
- 2i+3j

=

[E(z)Y
+ (- 12j+

=>Li+ zj =

bi + j + c => c = - gi + 2j

v =

[3(t
+2) -

8]i
+ [t

- 1)2 +2)j
= speedl rj

when t
= 1 . 2
;

v = 7361 + 2 . 04;
= speed=E . 362+ 2:T:7 - 64msT

b) v is parallel to it j
=> 1 : 5 (t +2)

=
8 = (t - 12+ 2

= =>1 . 5(f2 + t +4) - 8 = -
- 2t + 1 + 2

-=> 1 . 5t2 + + + 6 - 8=
2

- 2t +3

-

=> +
= 0 .

6023or-16-6

=> 0 . St2 + St
-

5 = 0 => + = 0 . 602 (3SF)

⑮ From P to Q:
: S = ut +

tat
?

Y so = 35csC + +
1
(0)th

80 5

u3sws
35sing

=> t

=usosh

W

ao
-

g =>
+

=
-D

t
+ t

y
: S = ut

+1
at => 5 = 35sind

[]+]2
=> 5=

80tad-gltta)5
:

80tumc-(g)gn

=>gtam-gotanG Quadratic fris

=> tanx
= 2

.6787 or tan x = 0 .

4462

=2= arctom (2 .6787) or
<= Arctan (0 ·4462)

= < = 69 · 5
·

(35F) or24.0 (3sF)
↳ largest angle a



6) The ball is unlikely to land on the hole exactly
.

Valid reasons

include the model does not consider air resistance and /or
rotational motion

of
the ball

,
the golfer is unlikely to hit

the ball at the exact angle or speed ,
and the measurements

may
not beenact

⑯ a ↑
for Q : R(t) = F =ma Gmg-T

= 2 ma
⑤ T

a

nR >-T ↑ => T= 2mg-ama-O
zmgsinzo

I
&

aT

-

↓

For P: 4=t = R =

3mgcs30- ②

501RE
sigcosso

zig
&() = F = ma = T- 3mgsin30-0

. IR= 3 ma

=> 2mg-2ma-3mgsin30-0
. 3
mg
cosso = Sma

=> 2mg-3mgsinso'
= 0 . 3

mg
losso = 5 ma

3

=>/29
-

3gsin30-0
.

3 gcos30)
=

5a

=> a =

2139sin30
- 0 .

3910330
=> a= 0

.

47077
....

5

u= 0 v : 10 a= 0 .

470 ...
t = t

=> v=Ut at => 10 = 0 + 0 .

4707. - =

-212
b) P does not reach the

pulley. Q
does not reach the floor

.
-

->
There is no

-

) tension in the string2) the deceleration of P after thestring snaps
.

-
-

3mg singo -0. 1 R = 3 ma => -

3mgsinzo -0 .3 igrosso
=
Ima

=> m(-3gsin30-0
.

3gls30) = 3 ma = a = -

3&Sinso
= 0 . 3

grosso
3

=>
a

=
- 5.

7487... ms-2

V= 0 u = 10 a = - 5. 74... S = S

=
v2 unt Las

:

= 102-2(5. 74-)s

Stu
=> S

= 8 . 6976... S = 8 . 70m(35)

& R(X) : F = ma = Bmgsinso = 1 . 5mg

=> Fan
:

MR
=> 0 . 1x3mgcos30

=

33mg
=> 1 .

5mg
> 3mg ;

so p slides back down the slope.



⑰ Resolve GON :

R
zoN⑮

"i
,

15

7

ay y = 20sin15

MR a
Losing

29325

· Y
i

F 2 : 20C0S15
2

agsin25
: Locosis

f
=

MR25

v2gcos25

a 4 = v = R+ 20Sin15 =

2gcos25
= R =

GgloS25
=
2usin15-D

R() : F= ma => GOcS15-2gsin25- MR
= 2 a

->To
=> 2000515.- 2gsin 25:-M(2gcos25

- 20sin15) = 2a

=> 200515' - 2gsin25 =

M(2gcos25 -Losin15)
=> M

= 2010515
-

2gsin25 =>
M

= 0 .

87669-

20525-Gosinis => M
= 0

.

877 (35F)

b)When Pis
removed: the deceleration of the

block
-

aR
↑= t => R =

2gWS25Q
R(X) = -

2gsin25 =Mr
=

2a

NR
= a
=sin2 5

-0 .87669

...

(2grs25)
< S

2

2gsin25 vagcos25 => a = -11 .9283 ..ms

V
= 0 U= 8 a

: 11 .9283... S = S
-

=> veutas => 0
= 82-2(11 .9283.

)SS
=> S = 2

.

6826 ... m => S = 2 . 68m (35A)

⑮ I Y a) y
: S :

utat n
: s = ut = n = 200330t

3m
Si 3 3 = 20sin30t -

p
. 9t2 =

X = 200330 (1 .6753)
u 2010530 Losin30 => 4 . 9t2-10t + 3 =

0 = x = 29m(35F)
V

=> +
= 1 . 6753 or t

= 0 . 3654 => X = 20 CS30 (0. 3654 . -.)
a O - 9

= x = 6 . 33(3Sf)

&

~Y
sisavy Speed-6

. 33 290

=
- 2 = 10t - 4 . 972 =

Vy
= 10-9 . 8 (. 21...) - XLOB)+ (- 11 . 73)2

U
2000330 Gosin30 = 4 .9t-10t -2 =0 = - 11 . 73ms => Speed

: 21 . 0 ms" (3SF)
V

-

= t: 2 . 22 ...
S I => Va

=

Un + at

-

t
=> Un = 1033 ms



⑲
↑
f = 0 . FRB

B Equilibrium (1 = +j -
=)

-> : =
j 0 . 3 RA

= RB-Q

-
↑= ↓ ;

0 .

7 RBtRA
=

my -①

Take moment at A :

Emg : M : Fd =

mgxycosgo Ch

-

=>

Ri : M : Fd =

Rix Isin6o acw

=> 0 . 7RB : M = Fd = 0 . 7 RBX losso ach

aCW = ca

=> 0 .

7RBX Icosgo + RBXIsingo =

mgxycosgo

=> 0 .7(0 .3Ra) x 1cs60 + 0 . 3 RaX(singo = 10 . 710 . 3RA) + Ra) Xycos60
=> Ra(0

- lose) +

R(l)
=

Ra(0 .

605y)

=>(0 . 1051 + 31) = xA(0 .

605y)

=>

1(0
. 105 + 3) + 0 . 605 =

y
=

y
= 0 .603l(

⑩
a) Let CE be n

Takemoments at D :

↑ my
: M = Fx d => mg

(3d - x)

⑨ mg
: M = Ex d =>

myxad

Eng acw = cu

my
=> (3d-x)m =

myxzd = 3d -

x
= ad =Ed = AE = d+ x = 2d

6)

n
Equilibrium (4=b) => acw = ch

RctRp = 2 mg
=>

digtadmg
= 3dRD

A B
Take moments at C :

=> 3/mg = ARD

mg
myed S mg

: M= Fx d => myxd = RD
=

mgN

mg
: M = Fxd = mgX2d

Rp
: M=xd => RpX 3d



⑮ 5
4

sing
=

Y a) Un
=

Unt at

10 , coso
=

S N
h =>

Vn
= 16cSO + o (t)

3

U16COSO 16 sin =>
va

=

16x3
= 9 . 6 ms

I W Vol Vy
-

a0 -

g

tt t

=> Vy = My
+ at

speed=ryz
= 122 =

9 . 62 + Vy2 =

Vy
= 7 . 2 ms

E

y
: v

=
= u+2as = (7-2) = (12 .82+ 2(-9)n = n

=
= h = 5. 71m(3Sf)

6) s=ha-gu
= 16sino + = +

y
: S = ut + 1at => n = 12 .8t -

4
.9th = 49t2- 12-8t + h = 0

2

+=

10 or
:S = Ut =S =

16(0)
= 19 . 6 m (3sf)

⑮ acw = c b)
a) AD = sinx

=> Tsinacost= 20 p) T= SON
22 = 30 (180: 30)

Kit
Moments about A

:

T

=ind

80

=
d

22 = 30 ; 150

T: M = Fd => TxsinxXCOSL X = 15 ; 75.

2ON

LON : M= Fd => 20X1 =>T
=

sin 2

=

↑ =d = R
,

+ Tcs15= 20
-D ↳E RF RF=+ R2

Dan+ = = =

Ry = Tsin152
7 NR1 = - 57 . 2...

RF = 60 . 901 .... N

Take moments at A O

2
RF = 60 ·9N(3SF)

↓CW = acW => T

=
ET=SN

2006-2012 tano-R
==
arctu

nRI
Ri = 20 - TrOS15- O => 0 = - 70 . 124:.. 70 . 1C3SA)

-RF R
,

=
= 57 .2740661

= 60 . 9N at an angle of 70. % to the horizontal

R2
= Tsin15 below the beam.

>

R2
Ry

= 2006-2012

d) The angle
would be closer to the horizontal
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