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CHAPTER

Q.1

Q.2

03

Q4

Q.5

Q.6

a7

The sides of a rectangle are {120+ 0.05) m and
{1801 0,08) m. The probabla eror in the area will
be .

{a) £ 16.8sqm b) £123sqm

{c) £ 162s5qm {d) £11.53sqm

A plot of land 80'm x 20 m is maasured by a
sleel tape. If ihe slandard error of tength and
widih measurements is laken as £1 cm, then the
standard errar of lhe area of the plol would be
{a) =0.1414m? (o) +0.566 m?

(¢) +0.632 m¢ (d) +0.8484 m?

A circle of radius 7 m has a slandard ercor of
0.02 m on Ihe radius. The standard error al it
areais

{a) 0.04 m?
{c) 0.28 m?

{b) 0.14m*
(&) 0.88m?

The dilference belween the most probable value
of a quanitily and ils observed value is

@ trueerror

{b) weighted cbservations

{c) conditional error

(9) residual error

Theory of probability is applied 1o

(a} accidental crrors only

(b) cumulative errors only

{c) both accidental and cumulalive errors
{d) none ol the above

If the weighl of an angle A is 3 and weight
of angle B is 4, whal will be the weighl of
{3A-84 9077

(@) 17 h 1

{c) 413 d) =

Il a quaniity A has a weight o 3, then the weight
of A3 will be

Theory of Errors

a) 28 {o) 27
{c) 2 {d) 21

d.B The probable systémalic errorin precise levelling
asrecommended by IGA should not exceed

@ +0.1JKmm o) +0.2JKmm
© *JKmm (d) 0.2 JKmm
Where Kis dislance in kilomelers

Q.9 I1A=42"10" 40" has weight ol 3, then the weight

' of A will be
(@ 4 o
3
© 3 (@) 12

Q.10 The residual error is the difference between
{a) true valuo and abserved value of a quantity
{b) mosl probable value and observed value of
a quanlity )
(c) most probable value and true value of a
quanitily )
(d) none ol the above

Q.11 The theory of least squares can be represented
as
(a) Z&2 =0 {b) ZWede=0
{c) e?=Minimum  (d) E2Wede=0
Where W= Weight of an observation and
and e = Residual orror

.12 If anequalion A + 8 = 55° has aweight of 3. then
the weight of 180 - (A + B) is

@ 3 )

W]

| =

{c} 9 )

Q.13 The relationship between the probable error of
single observalion { £} and the probabie error of
themean (£ )is:

E, E,
=5 by E,==%
@) Ep = ®© Em=—7
£, £,
{cl Em = nzjg (d) Em =‘é‘n‘|§E

where, n = number of observations made

Q.14 Following are lhei gbservalion equations :
A=25°30
A=51°10"
The normal equalion in Awill be
{a) 3A=76°40" {b) BA=127°50
{c) Both(a)and{b) ({(d} Nonsoitheabove

Q.15 Prob‘abre error of an observalion of unil weight is
given by
{a) = standarderros

1
by £ N standard error

{c} +0.5 x standard eeror
{d)} =0.6745 x standard error

Q.16 Tho sides of a reclangular are (120 = 0.05) m
and {180 = 0.06) m. Tha probable error in the
areawilibe
{a) +16.80m?
(¢} = 16.70m?

(b} +12.35m?
{d) +16.20m?

Q.17 Pick the correct statement:

{2) The apparent crror on reversal is twice the
aclual error.

(b} The correclion may be made equal lo hall
the obsenved discrepancy.

{c) The good resulls may be oblained {iom &
defective instrument by reversing and laking
(e mean of two erroneous resulls

{d) All of the above

1
i
Q.18 It 8 is the sfope of the ground and fis Ihe
measured dislance, Ihe correction is

. 0 0
2fsin” = 2tcos” =
{a) 2sin 3 {b) 2icos 3

0 20
2nan? = 21cor =
{c) " {d} 2fcor 3

(.18 The probable error of the adjusiments bearing at

the middle is
in win
{a) - )] 3
rJn nin
ic) 1 {d) =5

Q.20 Messuring with 30 m chain, 0.01 m too short,
inlroduces
(@} +ve compensaling error
{b) -vacompensaling error
{c} +vecumulative errcr
{d) -ve cumulative error

(21 The rendom errors tend lo accumulate
propoitionally to
{a} number of operalions involved
{b} reciprocal of gperations involved
{c} sguara roof of the number of operations
involvad .
{d} cubarootof the number of operationinvolved

Q.22 The siope correclion may beignored if
(@) slopeolgroundislessthan3®
{b) slopeolgroundis 1in 18
{c) both{a}and(b)
{d) Neither{a} nor{b)

Q.23 The appareni error on reversal is
{a} equallothe actuaierror
{b) twice theaclal error
{c) thrice lneactualerror
{d)} Noneofthese

Q.24 Correction per chain length of 100 finks along a
slope having a rise of 1 unitin n horizontal units,

ie.,
{a) 100/ {b) 1007
{cy 100 {d) 100/n
Q.25 Accidental or compensaling error of length Lare
propartionalio .
{a) L ) JT
1
€ L*# d ‘fi‘



(.26 The conrecliontobe applied to each 3@ mchain

. length along 0° slope is

{3) 30(secH-~ 1)
{c) 30(sin0-1)

(b} 30(cose~ 1}
{d) 30Qane-1)

Q.27 A horizontal angle is measured five fmes and

resulis are as foliows
156°45° 34" 156° 45° 38"
156° 45’ 29~ 156° 46° 307
156° 45° 32"
The standard error of the measurement is most
nearly
@y 37 (b} 47
) 87 @ 1

Theory of Errers

1.{d] 2 () 3.{d 4.{d & (&
Y.fb) 12.(a) 13.{b) 14.{a) 18. (d) 16 (b) 17.{d} 18.(s) 19.{a} 20.(c)

Q.28 Which ol lollowing error obey probability law and

is reduced in theory of orrors and adjusiments?
{a) Personal and accidentalerrorg

{b) Sysiematic error

{c) Insiumenital esccr

{d) All ol the above

Q.28 The sides of a rectangular track were measured

as 82.327 m and 66. 432 m wilh a 30 m metallic
lape loo short by 25 mm. The ecror in the area of
track is |

(@) 0.24% {8} 0.17%
(€} 0.19% (d) 0.26%

6{c) 7T.{b) 8.(x) 6. {a) 10.(b)

S 21. (e} 22 {c} 23.(b) 24.(a) 25. (b} 26. (a) 27. (n) 2B.(a) 29. (b)

Ep{anaxions Theory of Errars

1.

(a)

Error in area is given by

of db
dA
E:b-im
dA
&3:!:220

& e,= J005x180) +(0.06x 120§

= JF41F
~ 11.53 sq.m
{c)
Standarg error of area is given by

3

o= e,%ﬁ)?«*[eu,%)“

h A=ix b

ﬁ

7 =pb=720

dA
andE=I=60

Nows, o = Eaz *xlem=0=001m

&, = J(0.01x 208 + (001x60)°

= =0.632 m*
(d}
Area of circle
A= rr.r"
A
. d— =2

dr
Let standard error in radius be e,
~.Standard etror in area,

dA
€, = E,a
=002x2xnx7

=088 m*

{c}
Given,
Weight of A=3(weight)
Weightof B=4(weigh)

' 2.1
o Weightol  3A= ¥ 3
< Waight ol 3A- 8

T _4
T3 '

~Waight of 34— B+ 90 = T%

Hence option (c) is carrecl.

(b)
A = 3{weight)

A
Weight of 3 3x(3=27
Hence oplion{b)is correct.

{a)
A= 42° 10" 40" Weight =3 (i)

A
Weight of - = 3x (a2

=3x47 =48
Hence option (a} 1s correct,

{b)

Trua arror: Itis he dilference beivween true valug
and measured value,

Maan arror: It is the average error of a quanlity
during different-different observations.
Conditional error: This type of error always occurs
in same direclion.

Residual error: It is the diflesence between the
most probable value of a quanlity and ils
observed value. ‘ :
Hence option {b}Is correct.

(b) .
According ta the theony of least squares, the mos:l
prabable value of a quantity Is the one lor wlucll‘n
the sum of squares of the residual rrors 18

mininum.

12.

14.

Letx,. 1, 1, ... ¢, are dilleren measurement wilh

corresponding weighls, w,, Wa, ..\,

Assuming x is mosl probable value of quantily.
Errors Square of arrars  Tolal error

(r-x)=e e} we?
(x-x}=e e’ Woey!
(r-ad =gy %2 n,.'le:lz
(r-a)=e enz bv.’uene

Sum of squares of erar,
y=Wel+Wel+ Wet+.  We?l
y=IWe

According lo the principle of leasl squares

E’l = 2Wede=0
dx

o IWebo =0
Hence option (b)is corracl.

(a)

A+B=5" (W= 3)
if an equalion is added o or subtracted rom a
conslant. the weight remains unchanged
sWeight of 180-(A + B) =3
Hence optlion (a) is correct.

(b

The relationship between the probable error of
single observation (£,) and the probable error of
themean (£, }is equalto

E, X
£ = —%2=06745 (——
N \J n{n~1)

where, n = difference belween any single
measurement and mean of the series
n'= no. of observations.

(a)
A= 25°30°
24 = 5110



16.

27.

The normal equation in A,
A+ 24 = 25°30"+ 517 10"

3A = 7G° 40"
Hence option{a)is correct,
(b)
A o
8 c

Side,AB = (120 + 0.05)
Side,BC = {180 = 0.06)

Arca, S= 120x180m?
Prabable error in mulliplicalion,

c"’ is\ﬁ(%]

0.05Y . {0.06Y
e:— +120% 180 (Tﬁ] +(.1_ﬁ.)

e,=x1153
Hence no option is correcl but most close option
is (b).

{b)
Clearly movement number 4 has 1’ blunder and
should be discarded.
Lo
4
156°45°347 + 156245 29"
— +156745"32" + 156° 4538~
4
1567 45' 32.2"

Kmon =

28.

29.

Sublract the mean [rom each of the four angle,
yielding four residuals.

+068" +48”,-42",-12"

The slandard error of measurement is, @

_ ’v1z vt d vl vt
4

3.8"~ 4"

(a)

Both accidental and personal errars raprasents
the limil of precision in determination of value.
They obey the |aw of probability and Iherefore
theory af errars and adjusiment applies ta them.

(0)

Let two sides of he Irack be x; and x,, then area
Y =5

Iterror in x, and x, are dx, and di, respectively,

Ihen error in y

2 3
ay = E}:x dx, + ﬁxd,\?
r
dx, = 0_';%3 x82.397 = 0.069 m
oy = 22x66.132 = 0,055 m
dy = 66.132 % 0.069 + 62.397x 0,055
= 9.095m2
9.095

wermor = x100 =0.17%

82.397 x 66.132
[ 1 1]}



