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Part A: Determination of geometrical parameters of a helical spring

Tasks Description Marks
Al Number of attached pattern marking sheet(s) for Part A; 2 with labelis): P1, P2 (patterns on page 7) | 0.7
Table Al: Observations from pattern P l,
f 1
, [ Sr. No. Order (n) (Xn — X_p) inmm
|
| | 1 1 24.40 |
! | 2 2 4724 I
A2 | 3 3 70.69 0.5
4 4 94,08
3 5 117.53
&} &} 140.28
Graph Al
160.00 T E
140,00 |ty = 23-20Tx-1:004
120.00 / LSS [
g
E 100.00 ——— At :
= 2000 i
% 60.00 = E —
40.00 i
A3 A |
! 20.00 < 0.7
0.00 S S R S5 I
i} z 4 ] £
" i
|
Graph Al for determination of a;: n versus (x, —x_.)
Slope of the graph A1 = 2325 mm
Caleulation of ay:
2770
=2xAX =2xAX
1 Slape 23.25
a; = 0,151 mm
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Table A2; Observations from pattern P1 !
Sr. Na. m (X — %_py ) inmm
1 1 939
2 & 1343 [
3 5 17.53
- 4 28.08
Ad 5 7 3353 0.8
[ 8 37.660
7 o 41.61
8 12 | 52.93
9 13 56.76
10 14 61.03 |
11 15 64.74
Graph A2
70.00 T -
60.00 |—— ¥ =3.9527% *_jjiiﬁ/
£ 50.00 ‘—— = -
; 4000 —————1 ~ —_—
o | /
i 3000 —————— —
= 2000 -3—/ -
A3 10,00 1 - — 0.6
0.00 ——— SIS ]
o) 5 10 15 20
m
Graph A2 for determination of dq: m versus (x,, — ¥_.)
Slope of the graph A2 = 3.95 mm
Caleulation of d,:
d ZxAx 20000635 il |
= =2 x 0. ah X |
1 Slope ® 7305
dy = 0.89mm
Af | @y = 10967 0.2
Expression of P interms of dy and eq:
a7 | po i _ 089 o
’ T cosay;  cos10.96 ’
P =091 mm
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| Expression of R in terms of P and ay.

l{]
A5 tanw, = ﬁ
P _ 0.91 0.2
T2xmxtang, Zxwxlan 1096
f=075mm
] Total 3.9
Part B: Determination of geometrical parameters of double-helix-like pattern
Tasks Description Marks
Bl Attached pattern marking sheet number(s): 2 with label(s): P3, P4 (patterns on page 7) 1.1
Table B1: Observations from pattern P3
Sr.No. | Order (n) | (x, —x_y)inmm
[ I 1 21.24
2 2 41.12
B2 0.5
3 3 62.41
4 4 2440
3 5 104.41
o 6 124.25
Graph Bl
140.00 S
T 00 e y=20769x +0,2807 4 =
100.00 e e /
a0.00

so00 === / =i 0.5
40,00 / - ]
20.00

0.00 -

B3

{X,-x_.}in mm

Graph BI for determination of ay: r versus (x,, —x_,)
Slope of the graph B1 = 2(L8 mm

- i L g Aas
Calculationof ay: a; = 2x 4 x e 2x0.000635 x ——=
a; = 0.049 mm
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B4

Table B2: Observations (rom pattern P3

Sr. No. m (X — X_py ) inmm
1 | .54
2 2 10.29
3 3 14.83 I
= | L2
4 4 1884 |
3 [+ 26.44
6 7 30,65 '
7 B 35.26
8 9 3834
Graph B2 |
45.00 - Ii
4000 ——— Ty = 4080 ¥ 22154 |
SS.UU - M . AT
E 3000 -——— =EsE- = o
B 2500 —————— <
52000 —— = ==
K 15,00 ———— - -
10.00 | — 7 === 0.5
5.00 : =
{
Q.00 -
0 2 4 =] 2 10
"
Graph B2 for determination of 5: m versus (¥, — ¥_,)
Slope of the graph B2 = 4.07 mm
Calculation of 5 5= 2 X A X —o— = 2 X 0.000635 X ——
Slope 407

5=0248 mm
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Table B3 Observarions from patiern P4

Sr.No. | Order (1) | (x; —x_;) in mm
1 1 1164
2 2 15,777
3 3 19.71
Ba | + 5 26,33 1.6
| i} O 3014
4] 7 33.69
o 9 39.62
8§ 10 43,70
9 11 47.75
Graph B3
60.00 —— — T
50,00 r—— L_ﬂ_"""u-rf}.ua B
R*=1.9988 -/.
§ 40,00 e o =
= 1
23000 +——— / - ----—{—————
52000 s==mos
B7 // t 0.5
10.00 —— e ———
0.00 =
0 2 4 5] b 10 12
Graph B3 for determination of o { versus (x; — x_)
Slope of the graph B3 =3.52 mm
Caleulation of dy: d; = 2 % 2P _ 2 % 0.000635 x 222
Slope 3.52
d; = 1.00 mm
B8 |, =988° 0.2
Total 6.1
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9 ¢ : ;
| j [
| ) !
| Mz | I
|/
/ o AR ¢
e = | !
1 14N~ 105,40 b
{% / ay = 10.96° L
Y L
3 J
5_ )
JF 1}
| i ~
L3 /
ke
T
iy
i |
Lo
'.-I— l' I}
| ) | | |
| g A A
| @ ‘I‘P = |
* |
|
Pattern P1 (D = 2770 mm) Pauem P2
~ Fatierm ¥ £
| | \ /
s | {
., Gl J
tan Zay = '%_'ﬁ? | | ?
LOZ04 | | !
ay = 9.88° \ |
II' .I‘I- -~
I.‘.'

Pattern P3 (D = 795 mm)

Pattern P4 (D = 2770 mm)
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Marking Scheme

e Calculations should be reported up Lo at least two significant figures, Otherwise (1 mark will
be deducted.
e Marks for axes labels and units will be given only if at least one data point is correctly

plotted, -
Part I | Maximum | Total
) | N 1 [ Marks Marks
Determination of geometrical parameters of a helical spring ] 3
Drawing of all required patterns (P1,12) o]
| Line drawn through points B 0.1 |
Marking for a; on the pattern marking sheet |
10 and above markings of minima 0.2
T 6-9 markings of minima o
Al Giced | _ Less than 6 markings _ {0 07
_ Marking for d; on the pattern marking sheet
12 and above markings of minima E
8-11 markings of minima 0.2
-7 markings of minima 0.1
Less than 4 markings {Il
. 5 sets of (n, 2x,) or (1, x,,) with correct minima Uj (0.1
Observation il : ; g marks for
A2 Gbletire, orders, proper header and anits. cach) ns
(Table A1) Mo header —0.1
No units L . )
X oaxis with label f
j e ; 0.1
Bruph Forah Y oaxis with !:ic[ at LIlIll'lﬁ 0.3
| Proper marking of poins : 0.1
| Slope of fit line with unit L1
e 0.145 — 0,155 mm 04 _ .,
. 0.140 — 0,145 and 0155 — 0.160 mm 0.3 ' ’
Caleulation |
of a, i 7 - i
Outside this range 0 |
_If units not written ~01
8 sets of (m, 2x,,) or (1, 2, ) with correct } n?a-:k(:]i'lnr |
Observation minima orders, proper header and units, i ;
Ad each) 0.5
table for d, Mo header —0.1
oo No units —0.1
X axis with label 01 )
o ¥ axis with label and unirs i "
Graph for d, Fr = ST T 0.3
A5 Toper marking 01_ points 0.1
R Slope of fit line with unit ) 0.1 o
]
| Caleulation | 0845 — 0,935 mm £ Rt L 9.3
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ofd, | 0.825—0.845 mm and 0,935 — 0.955 mm 02 |
o Outside this range g 1
If units not written -0l |
)
PR 9.65° < ay < 11.95° : 02
A B 9,65 — 9.10°% or 11.95 — 12.55° 0.1 0.2
B _J Walues ouotside above range 0
’ P=d,/cosa | 0.1
AT Calcu_la[lou —_m(-:ﬁj"ra-ct'chiélj]iti;); basc;l on A3 AL i 0.1 | o2
of P |——CCERICACTIIOR JIEC !
_ Otherwise ! 0 N
st f
Calculation Uil X gt s .
A8 Correct caleulation bascd on ASAG i 0l 0.2
af & : }
L Otherwise [
]
. Determination of geometrical parameters of deuble-helix-like pattern 6.1
Drawing of pattern for e e 0.1 |
Drawing of pattern for s and o ) | 0.1 !
i Line drawn through points - 0.1 !
! Marking for @, on the pattern marking sheei F.
! 10 and above markings of minima 0.2 {
6-9 markings of minima 0.1 Jl
S '_'____Less than & markings o
| B Pattern Marking for s on the pattern marking sheet 1
] traced 12 and above markings of minima 0.2
6-11 markings ol ninina 0.1
Less than 6 markings ] 0
Marking for «, on the pattern marking sheet
12 and above markings of minima 0.4
8-11 markings of minima ) 0.3
_ 47 markings of minima 02 |
Less than 4 markings 0
5 sets of {n, 2x,,) or (n, 2, ) with correct minima | rr?d:k(sofir |
.| GEER . RN rnd cm | 05 ||
: - MNoheader — 0.1 | 1
No units - —0.1 '
® axis with label 01
I Graph for a; i Al Ii}bm L 1'."“15 . 0.3
| : Proper oarking of points 0.1 |
| Slope of best fit Jine with unit 0.1
B3 | .
0.043 ~ 0.051 mm _ 02
Caleulation | 0041 — 0.042 mmand 0.052— 0.053mm | 0.1 | 02
of a; | Outside this range 1 0 ’
' __1f units not written i —01 =
|
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! 6 sets of (m, 2x,) or (m, x,,,) with correct “ljkiorir
i Observation minima orders, proper header and units. o
B4 | able for s tach) § 32
i No header i ==l
e = No units =0 _ 1
X axis with label 0.1
| Guiptifors b Y axis with Jabel and units : 0.3
Proper marking of points i 0.1 -
Slope of best fit line with unit 0.1
BS N ] ik |
0.235 mm < s < 0.255 mm 0.2
| Caleulation 0.230 — 0.235 mrm and (L255 — 0.260 mm 0.l 0.2
of 5 ) Outside this range n .
L If units not wrilten -01 |
| Bsetsof (1 2x) or (1,20 with correct minina ll'(? _(9'2 )
i Observation arders, proper header and units. mij-rhgm L6
table for g NG header o1
B6 Mo units | = 0.1
. X axis with liube] 0.1
Graph for 5 ! Y axis with I;}th andd units ) 03
| - Proper marking ol peints ) 0.1 N
Slope of best fit line with unit 0.1 |
0.960 mm < dy < 1.050 mm 02
B7 Calculation 0800960 mun and 1.050-1.10 mm | LA 12
i of d, _ Ourside this range | o 1
| . I units not written - -01 |
]
Pilch angle =60 s O L
BS "y 945 - 9.60° or 10.30 — 10.45° 0.1 02 |
= Walues outside above mnge o |
Total | 10




