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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 label(s): P1, P2 (patterns on page 7) 0.7
Table Al: Observations from pattern P1
Sr. No. Order (n) (x, —x_,) Inmm
1 1 24.40
2 2 47.24
A2 3 3 70.69 0.5
4 4 94.08
5 5 117.53
6 6 140.28
Graph Al
160.00
140.00 y=23.247x+1.004
120.00
e /
€ 100.00 v
c
~ 80.00 //
T 60.00
= A
40.00
A3 0.7
20.00 /
0.00
0 2 6 8
Graph Al for determination of a;: n versus (x,, —x_;)
Slope of the graph A1 = 23.25 mm
Calculation of a;:
=2XAX b —2></1><2770
%= Slope 23.25
a; = 0.151 mm
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Table A2: Observations from pattern P1
Sr. No. m (X — Xy ) Inmm
1 1 9.39
2 2 13.43
3 3 17.53
4 6 28.98
Ad 5 7 33.53 0.8
6 8 37.66
7 9 41.61
8 12 52.93
9 13 56.76
10 14 61.03
11 15 64.74
Graph A2
70.00
£0.00 y= 3.9527x+ji33§/‘
£ 50.00
E pod
< 40.00
5 30.00 /
Ol i
X
= 20.00
AS 10.00 ./ 0.6
0.00
0 5 10 15 20
m
Graph A2 for determination of d;: m versus (x,,, — Xx_,)
Slope of the graph A2 =3.95 mm
Calculation of d;:
di=2XAX D = 2 X 0.000635 ><2770
1= pe ) 3.95
dy =0.89 mm
A6 | a; = 10.96° 0.2
Expression of P in terms of d; and a;:
d, 0.89
A7 P = = 0.2
cosa; co0s10.96
P =0.91 mm
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Expression of R in termsof P and a;.
) P
ano = ——
2R
A8 | P ) 0.91 0.2
T 2XmxXtana, 2 XmXtan10.96
R = 0.75mm
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_,)inmm
1 1 21.24
2 2 41.12
B2 0.5
3 3 62.41
4 4 84.40
5 5 104.41
6 6 124.25
Graph Bl
140.00
£ 100.00
S )/
< 80.00 /
B3 ;E 60.00 0.5
2 40.00 /
20.00
0.00
0 2 4 6 8
n
Graph B1 for determination of a,: n versus (x,, — x_5)
Slope of the graph B1=20.8 mm
Calculation of a,: a, =2 %X 1 X L = 2x0.000635 x =
Slope 20.8
a, = 0.049 mm
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Table B2: Observations from pattern P3
Sr. No. (X — X_pp) INMM
1 5.84
2 10.29
3 14.83
B4 1.2
4 18.84
5 26.44
6 30.65
7 35.26
8 38.34
Graph B2
45.00
40.00 :
y=4.0692x+2.2154
35.00 Pt
£ 30.00
£ 30.
£ 25.00 /‘/
>.§ 20.00 //
> 15.00 s
BS 10.00 / 0.5
5.00
0.00
0 4 6 8 10
m
Graph B2 for determination of s: m versus (x,,, — X_;)
Slope of the graph B2 =4.07 mm
Calculation of s: s =2 X 1 X —— = 2 x 0.000635 X ~=
Slope 4.07
s = 0.248 mm
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Table B3 Observations from pattern P4
Sr.No. | Order(l) | (x;—x_;)inmm
1 1 11.64
2 2 15.77
3 3 19.71
B6 4 5 26.33 1.6
5 6 30.14
6 7 33.69
7 9 39.62
8 10 43.70
9 11 47.75
Graph B3
60.00
50.00 =3:5231tx+8:6778
R*= 3.992@./
E 40.00 -
£
= 30.00
X
X 20.00
B7 // 05
10.00
0.00
0 2 4 6 8 10 12
I
Graph B3 for determination of d,: [ versus (x; — x_;)
Slope of the graph B3 =3.52 mm
Calculation of dy: dy = 2 x =22 = 2 x 0.000635 x 22
Slope 3.52
d, = 1.00 mm
B8 | a,=9.88° 0.2
Total 6.1
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2, = 243 /
a2 = 10540 \
a; =10.96° -
I
&
[\
|'lll|II
.'II|II \
P e
Pattern P1 (D = 2770 mm) Pattern P2
L L
36.67
tan 2a; = 102.04 \ \ ?
a, = 9.88° \ 7ZL .,
: 4
oL e
|
i |

-
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Pattern P4 (D = 2770 mm)

Pattern P3 (D = 795 mm)
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Diffraction due to surface tension waves on water

Part C: Measurement of angle, &

[C1] Table C1
Obs. | X/cm | Y /cm
no.
1 2.0 0.136
2 4.0 0.285
3 6.0 0.425
4 8.0 0.549
5 10.0 0.703
6 12.0 0.846
7 14.0 0.965
8 16.0 1.124
9 18.0 1.251
10 20.0 1.390

[C2]

Graph C1 for determination of 8: X versus Y

13qe]

Slope = 0.0699

| 9=40° |
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Part D: Determination of the surface tension of the liquid

[D1]:
l; =98.5cm l,=55cm L=1.04m
[D2]:
Table D1
Sobs' f/iHz | 2x,/cm | X, /em | X, /m
1 60 0.782 0.196 0.00196
2 70 0.880 0.220 0.00220
3 80 0.966 0.242 0.00242
4 90 1.030 0.258 0.00258
5 100 1.096 0.274 0.00274
6 110 1.184 0.296 0.00296
7 120 1.253 0.313 0.00313
8 130 1.336 0.334 0.00334
9 140 1.415 0.354 0.00354
10 150 1.489 0.372 0.00372
11 160 1.545 0.386 0.00386
[D3]:
w? =2
Yo
: 1 0'(271' si1:u9]gr ‘
f 4”2 p ﬂ, L (xl)
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Graph for determination of g: In(f) versus In(x;)
Inf
~2
i -
o Table D2
/ Obs. In x In f
o No. !
A 1 -6.235 4.094
o/ 2 -6.119 4.248
' L 3 -6.024 4.382
o -3 4 -5.960 4.500
i 5 -5.900 4.605
& 6 -5.823 4.700
7 -5.767 4.787
8 -5.702 4.868
6 9 -5.644 4.942
; 10 -5.594 5.011
i i 11 -5.557 5.075
@
Inx,
-6.200 -6.000 -5.800 -5.600  (:5:400,4.000)
Slope =_1.45 q=2.90
Determination of surface tension:
Equation 2:
o
CO2 —_ k 3
Y2,
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[D4]:
Graph for determination of o: f2versus x;°
Table D3
Obs. | f%(x10°) | x.°(x10®)
No. JHZ /m®
1 3.6 0.75 Surface Tension:
2 4.9 1.07
3 6.4 1.42 , O 3
4 8.1 1.72 w° =—K
5 10.0 2.06 P
6 12.1 2.59 . 3
7 14.4 3.07 f2_0 278N 0 )3
8 16.9 3.73 p A2 L
9 19.6 4.44
10 225 5.15
11 25.6 5.75
Calculations:
i [ 1] D2
| f2(x10) /HZ'
il @
. Slope = 4.39 x 10" HZ/m’
- oc2rsin®’ o 2x3.14  (0.0698)°
il ~Slope=————= X T &
5 » p A2 L 1000 (635x107°)° (1.04)
i -2 x7.415x10" =439x10"
i 1000
= L]
-6 =59.2mN/m
@
2~ 0
e
6
wr bl
(]
(x107) /m
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Part E: Determination of the viscosity of the water sample

[E1]: Frequency of the signal generator =100 Hz

Table E1
i S
el o | Vs IV | In(V i)
1 8.0 | 0.0276 -3.590
2 8.5 | 0.0330 -3.411
3 9.0 | 0.0385 -3.257
4 9.5 | 0.0441 -3.121
5 |10.0 | 0.0534 -2.930
6 |10.5| 0.0622 -2.777
7 | 11.0 | 0.0745 -2.597
8 |11.5| 0.0870 -2.442
9 |12.0 | 0.1050 -2.254
10 | 125 | 0.1215 -2.108
11 |13.0| 0.1412 -1.958
[E2]:
Graph for determination of §: In (Vyms) versuss
) g_lu 10.0 12.0 5 /em
= 6 Slope = 0.331 cm!
i .6=04x03310=0.1324cm
- / §=132m"
' o]
- i [E3]:
i é Determination of viscosity, :
¢ 8 mnf
_ 5=
2. 3 o
e o
/ 3
] n=§§=§>(13.2><59.2x10 — 0.933MPas
t 84 8  3.14x100
5 e 7 = 0.93 mPas

11 F s
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