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1. b~'W Offset ~'el

n. bb'W'J"1J'elUb"1JIWll'el-:l~1 btl'Wb~'W,"W1t~-:I

" "
"1J. bb'W'Jb~'Wl?lN~-:I'U1n"nmb'W'J Chain line (bb'W'JterlVll?lN)1tlU-:I"1J'elUb"1Jl?lV11 h1btl'WL~'Wl?lN

~. bb'W'Jb~'Wl?lN~ic;)ojJ1~U-:l1vm.J
, "

-:I. bb'W'JL~'Wl?lNV1ic;)ojJ1~bb~h.l11V1t1J
I " I

2. ~'J1~~~1C;)L~~'el'WU~~IilU"1J'el-:l-:l1'Wvh~~~U"ll'WVl 31'W~~rJ~Vl1-:1 1 nt~L~l?l~ 1~EJc;)1~12JLii'WbVh1c;)

n. ± 4 n~~L~l?l~

"1J. ± 8 n~~b~l?l~

~. ± 12 n~~b~l?l~

-:I. ± 25 n~~b~l?l~

3. %n1~1C;)[;]'el1tlif~1~1~bl1-n1'Wn1~m'JIil~'eluV11'el"1J~C;),"hEJC;)Yl~1C;) (Blunder or Mistake) 'el'elnIil1n

"n. vhn1~ic;)sE1

"1J. ~C;)~1~~-:I~rJ-i-:l1tl 'hiln1~iC;).[1V1~1rJ~i-:l

~. l?l~'JIil~'elU~'Jb~"1J~~-:I~rJ

4. 1'Wn1~bl~~'W bL~~Vl~1rJ ic;)m~1l?l~LtI'W~h

n. 1 ~'J = 1 ~nU1~nL~l?l~
'lJ

-:I. 1 ~'J = 100 ~nU1~n~l?l
'lJ •

5. ~'J1~'Jn~'el-:l1'Wn1~iC;)~~rJ~~'Jm~i'el-:liC;)~~rJ~~b~nVl~'elilni il~1l?l~~1'W 'el~~ ±(2 mm ± 3 ppm*D)

,ht111tliC;)~~rJ~Vl1-:1 500 b~l?l~ n1~iC;)~~rJ~1'W~i-:lifil ~'J1~bln~'el~LVhh
'lJ

-:I. ± 3.5 mm

6. ~1bbn~'J1~t~-:I"1J'el-:lEJ'Jt~mb~~n1~~mV1"1J'el-:lbb~-:I il~1b'Vhh

n. -0.0675*K
2

, K btl'Wnt~b~l?l~

"1J. -0.0785*K2
, K btl'Wnt~b~l?l~

~. -0.0785*K
2

, K btl'Wb~l?l~

-:I. -0.0675*K2
, K LtI'Wb~l?l~



I" I I I I "

7. 1\..\'11\..\~1:i''J~Lij'eliJn1:i'tJ~sE1"11'eNtlhl1r;wl~~hyhl1 L~'elt1'el~~~~l'ihu\,,\r;l'JLL'V1\..\"1I'el'ln1:i'tJ~u\..\~'el~'ell~

n. 1"11Vilti( range)
I

"11.1"11L'U~t1( mean)

~. 1"11~fitlfi1\..\( median)•..
'I. 1"11Ldtl'lLtJ\..\~1~:i'~1\..\( standard deviation)•..

8. ~'el'ln1:i'tJ~:i':::t1:::'V11'1500 L~~:i'~'JmLtltJtJ~:i':::t1:::1~iJ~'J1~~~1~L~~'el\..\hiLn\..\± 0.1 0 L~~:i'L~'ell:n

LLbltJtJ~:i':::t1:::'V11'150 L~~:i'tJ~1\..\LLl'i~:::"ll'J'I~:::iJI"11~'J1~~~1~L~~'el\..\~t1'el~itJ1~(Acceptable error)

LU\..\Lvhl~

n. ±0.01

"11.±0.02 ~.

~. ±0.03 ~.

'I. ±0.04 ~.

9. 1\..\n1:i'L~t1\..\LL~\..\~t~t1~'JhJ~n~:::ri1'VI\..\~1~"1I\..\1~"1I'el'l,,~'Vi1'elL~\..\1~1tJ\..\LL~\..\~~'el'liJ~'J1~'VI\..\1LYitl'l

Yl'el~~:::~'el'lL~\..\1~~'11\..\'V11'1u~tJ1i'VI~1t1t1'1"~'VI1'elL~\..\~:::~'el'liJ~'J1~'VI\..\1hlU'eltinrJ1 0.2 ij~~ L~~:i'

l?1'1J\..\1\..\n1:i'L~t1\..\L~\..\'VI1'el,,~1~1n~:;iJ~'J1~~~1~L~~'el\..\U:i':::~1r;w0.2 ij~~L~~:i' ~'1~1\..\'Jr;w:i':::t1:::
I "I I

~~1~L~~'el\..\tJ\..\Yi\..\~\..\~t1'el~itJ1~~1'V1itJLL~\..\~~1~:i'1~'J\..\1:25,000

'I. 500 L~~:i'

1O. 'VI1ntJ~"1I\..\1~"1I'el'l'el1~1:i'tJ\..\LL~\..\~~1~:i'1~'J\..\1:250 1~~'J1~n~1'160 ij~~L~~:i'LL~:::~'J1~tI1'J80
~ , ~

ij~~ L~~:i'1~~1\..\'Jr;w'VI1Yi\..\~~1'1"11'el'l'el1~1:i'U

~. 3,000 ~1:i'1'1L~~:i'

'I. 30,000 ~1:i'1'1L~~:i'

11. 1\..\n1:i'~1:i':::l?1tJ~'Jtln~'el'l:i':::l?1tJ:i':::'VIrJ1'1'V1~~~'JtJ~~'VI~n~n~:::~1n1:i'~1\..\1"11~1t11t1i'l~1~~1t11t1• •
(~1t11t1tJ\..\n~1'1LL~:::~1'1)v11\..\~~rJ1n1:i'~1\..\1"11i'l~1~~1t11t1iJ~'el~'elth'lb

n. ~:i''J~~'eltJ~'J1~E:j~Yl~1~1\..\n1:i'~1\..\1"11
, I

.Q, i.I I .q I

"11.LYl~~'J1~Qn~'el'l"1l'el'l~1'V1'el1\..\

~. "ll'JtI~1\..\'Jr;w:i':;t1::::i':::'VIrJ1'1n~'el'lLL~:;Hh:::l?1tJ



I I "" I ""

12. bb~'WV1'U'l1'IJ~i1..:Jih~'Wi'WI"1'J'l~~..:J20,30,40,50 ,60 b~!'l1 bb~~..:J~'lbb~'WV1'U'l1'1J'I!'WilI"1'lCI.( contour

interval )b'Yhh

n. 10b~!'l1

'I. 60 b~!'l1

13. 1'W..:J'l'W~'l1'JiOlPlanimeter btl'Wu·it'el..:J;j'ellh:::bll'Vl1~

,
1"1. bI"11'el..:J;j'elr)~I"1'J'l~n~r;l'W"1I'el..:J'lJ11mm~

,
.o=Y .o=Y &0' oIII:lII

'I. bI"11'el..:J~'el'J~ 1"1'J'l~1'l'IJb1rJ'IJ

14. ~'el~~ b~'Wi'WI"1'J'l~~..:J'IJ'Wbb~'W~1·ihJ1:::trJ6]j'l1~'l~~'IJvi'l..:J'l'W~'el1~
'lJ 'lJ

_ ~ a &0' I

"11. ~iOl'l1rw'ltl..:Jm1~'el..:Jb~'Wn'W1:::~'J'l..:J'~
... •..

_ &0' &0' .c:U _ -=Y_

1"1. ~iOl'l1rw'lm1!'l~n'W"1I'el..:J~'W~'J2 ~'W~'J
...

'I. tln'Yln"1l'el
'lJ ,

15. 1'Wm1~'l'W'Jrwm~'l !'l1~'Wb~'el~'W~l1J1?1~l11'l..:Jn'W~'lnfjfi~'l'W'Jrw1~ m~'l:::~~~~ ~
'lJ ,... , ,

n. m1~'l'W'Jrwt~rJfjfiYl'WV1b'U~rJ (Mean-area method)

"11. m1~'l'W'Jrwt~rJfjfi~'W~~'J.yhm'U~rJ (End-area method)

1"1. m1~'l'W'Jrwt~rJ~!'l1~1~~'elrJc;1 (Prismoidal formula)
'lJ

'I. m1~'l'W'Jrwt~rJ~m~~iJ~'W (Simpson's formula)
'lJ

16. tJiOl9rJ1~H1 'Wm1ViiOl'l1rw'lm1b~'eln-rl'J..:Ji'WI"1'J'l~~..:J~b~~'l:::~~~'l~~'IJm1~..:Jr) ~ bb~'W~llihh:::L'Vl~
'lJ 'lJ

"11. 1"1'J'l~i~biOl'W'el'l'W~'lrJ

1"1. I"1'l1~~'lrJ1'Wn'l1vi'l..:J'l'W~'W'l~
...

'I. Qn'Vjn"1l'el

17. 1'Wm1ri'l~'W~"1I'W'l~"1I'el..:J-rl'J..:Ji'WI"1'J'l~~..:J~b~~'l:::~~n'IJ~'l !'l1'l~'J'Wbb~'W~~'el1"1'J'l~1~111'elhJifmi'l'J
'lJ

b~~'l:::~~

n. ~'l!'l1'l~'J'W 1: 100 n..:J1 :2000 1"1'J1H-rl'J..:Ji'WI"1'J'l~~..:J1:::~~'l..:J0.5 n..:J2 b~!'l1
'lJ

1"1. ~1!'ln~'J'W 1: 10000 n..:J1 :250000 1"1'J1H-rl'J..:Ji'WI"1'J1~~..:J1:::~~1..:J1 n..:J5 b~!'l1
'lJ...... ,

'I. m1ri1~'W~-rl'J..:Ji'WI"1'J1~~..:Jhl~'W'elt1n'IJ~1!'l11~'J'Wbb~'WV1
'lJ 'lJ



18. l'Wn1~'fhw,"hHh~l?1Ul~1~~~brel£J(;) 3 3J3J. ~~£J~'Vl1~1n~~(;)~b3J1P1~~hJiJ~~m~'VlUl'1'flPl'J13Jt~~"1I'fl~t~n

bb~~n1~1Xnm"1l'fl~bb~~1'Wu~~mn1 PI

~. 2203J.

19. 'fh'W,"hu'WHh~l?1U1~ 3.658 b3JlP1~ih1iJ~~l?1Ubrel£J~'fl'fln"nmb'W'J~~btl'W~~£J~0.15 b3JlP1~"NVl1rl1

PI~1(;)bPi~'fl'W"1I'fl~n 1~'fl1'Wrl1U'W1iJ~~l?1U

~. 0.0003 b3JlP1~

20 . .yh~~l?1Ul'1'flbti'fl~2 "Ji'J~"Ji'J~bbm"nnVl6-~(;)A hJ B ~U~1 ~~l?1U"1l'fl~V1~(;)B ~~n~1 A bvhnu 0.55 b3JlP1~

bb~~"Ji'J~~2 ronnVl3J(;)B hJ C ~U~1 ~~l?1U"1l'fl~V13J(;)C ~1n~1 B bvhnu 0.28 b3JlP1~V13J(;)A iJn1V1'W(;)~~
q q •• '1.1

bvhnu 100.005 b3JlP1~n1V1'W(;)~~"1I'fl~V13J(;)c dJ'Wbvhl(;)" .
n. 100.285 b3JlP1~

"11. 100.255 b3JlP1~

PI. 100.265b3J1P1~

I I II II I II

21. 1'Wn1~t)(;)3J3J3J3JVlil~r11n1~t)(;)3"1l(;) bbl'1~~"1l(;)1~rl1b'U~mb~~U1V1,rnl?1~il"1l(;)Vl1t)(;) 1 Pl1~ rl13J3J
q q q q III q

bvhnu 47 'fl~Pl1 37 ~U(;)1 40 ~~U(;)1 "1l(;)~2 t)(;)4 Pli~ rl13J3JbVhnu 47 'fl~Pl1 37 ~U(;)1 22 ~~U(;)1• •
"1l(;)~3 t)(;) 9 Pli~ rl13J3JbVhnu 47 'fl~Pl1 37 ~U(;)1 30 ~~U(;)1 "'1~V11rl1P1'J13JU1"'1~btl'W"1I'fl~3J3J• • •
n. 47 'fl~Pl1 37 ~U(;)1 28 ~~U(;)1

"11. 47 'fl~Pl1 37 ~U(;)1 30 ~~U(;)1

PI. 47 'fl~Pl1 37 ~U(;)1 22 ~~U(;)1

~. 47 'fl~Pl1 37 ~U(;)1 31~~U(;)1
~ ,

22. ~'fll(;)l'1'fl1uilbtl'W~1mlP1"11'fl~rl1e'j(;)~~1(;)(Blunder or mistake) Vlbn(;)nUn1~1~t)(;)3J3J• •
n. b~~1~1P1~'Hth

"11. 'fl1'Wrl13J3J1~,m. "



" "
23. 1'Wm~1\1i~~:;tJ:;'Vl1\1~1n,~K hJu\I L ~1'W,)'W6 fl1\1i:l~'fl~~~\li1 (V1tbmu'WL~tJ1~)961.37, 961.49,

, I
o I ell I _

961.30,961.38,961.28, 961.23 ~\lfl1'W')ruVl1fl1fl,)1~fl~1~Lfl~'fl'W~1tJ1~~1'W'lI'fl\lfl1L'tl~tJ

(Standard error of the mean)

n. ± 0.020 L~tJ1~

\I. ± 0.095 L~tJ1~

24. i~~~1'WnJ~1~LVI~tJ~~')tJfjfii~.[11~~h~~ A = 53 'fl\lra\115~hJ~1: B = 59 'fl\lra\112~U~1 : C =. ~ .
67 'fl\lra\121 ~U~1 LL~:;J1V1Un'll'fl\lm~i~LVhnu2 : 4 : 6 tJ11~~1~U~1~~~~~'lI'fl\l~~ C ~'fl~'fl1~

n. 67 'fl\lra\127 ~U~1

'lI. 67 'fl\lra\121 ~U~1

fl. 67 'fl\lra\123 ~U~1

\I. 67 'fl\lra\125 ~U~1

25. 1'Wm~'l-11~:;~U~1nBM1 hJ BM2 'el1'W~1u'WliJ~:;~utJ11~,f'WtJ1'fl'W'lI'fl\lm~'l-11~:;~ul~~\lif1.131 2.514

1.875 1.6242.001 1.992 ~1~1~:;~U'll'fl\l BM 1 Lvhnu 15.275 L~tJ1~~1~:;~U'll'fl\l BM2 LvhnULvhh

n. 14.150L~tJ1~

I I '" I.... I I

26. 1'Wm~'l-11~:;~U~:;V1~1\1~~A LL~:;~~ B ~\I'fltJfl'W~:;e:r\l'll'fl\lLL,jU1L~'flr;1\1n~'fl\le:r\lA 'el1'W~11iJ~:;~u~~~
q q 'lJ q

LL~:;~~ B 1~ 0.624L~tJ1~LL~:;0.872 L~tJ1~tJ11~~1~U~1~~ A i:l~1~:;~U 7.125 L~tJ1~~~ B i:l~1• ••
~:;~u LvhnULvhh

n. 7.225 L~tJ1~

'lI. 7.375 L~tJ1~

fl. 6.875 L~tJ1~

\I. 6.525 L~m

27. ~'fl1~~1,j1"1l"Jlil~'lI'fl\lL~'W.ff'Wfl,)1~~\lU'WLLe.J'W~~
"n. L~'W"Ji''Wfl,)1~~\lVI~n(Index Contour)~
"

'lI. L~'W"Ji''Wfl,)1~~\I~'fl\l(Intermediate Contour)

fl. L~'W.ff'Wfl,)1~~\lLL'Vlm(Auxilliary Contour)
"" ..,

\I. L~'W"Jl'Wfl,)1~~\I~1tJ1~!i1'W(Standard Contour)
~ dJl



28. n11'lM1!K'J"1I'el'lLLCJ'Wer'l~1[;]11~'J'W1: 1000 yh l'ih~'W[;]N~'1 LI"1t1U1'J102 ij~~ L~[;]1 L'VI~'el1"1'J1~U1'JL~t1'1

100 ij~~ L~[;]1 ~11't'1i'W~1J'WLLCJ'Wer'll~225 [;]111'1ij~~ L~[;]1 i'W~~1'1 LtJ'W~[;]111'1L~[;]1

n. 216.3

"11. 220.6

1"1. 229.5

'I. 234.1

29. n11V1t'1!K'J"1I'el'lLLCJ'Wer'l~1[;]11~'J'W1: 1000 yh1ih~'W[;]N~'1LI"1t1U1'J50.5 ij~~L~[;]1 LVI~'el1"1'J1~U1'J50

ij~~L~[;]1 ~1[;]11~'J'W~r;ln~'el'l~'el~'el1t'1
'lJ

n. 1: 1010

"11.1:1015

1"1. 1: 1020

'I. 1: 990
I 11 I I

30. ~1~LVI~t1~ ABC ilVint'1"11'el'l~t'1A (0,0), B (10,15), C (30,0) L~[;]1~'WVl"1l'el'l~1~LVI~t1~ABC LiJ'W•
L'Vh1t'1



,... •..
1. "'l~ A bb'Cl:::B 'ElLlrl'W'Cl:::~l'W"ll'El~rl'J'W~~bb~~1?1'El~n11~1

, 'lJ ., , .,
Vi~'Vl1~bb'Cl:::1:::LI:::11tJ1:::~~1~~'El~"'l~ij bYl'El'J1~vl'El~~tl1,

~~'J1~~~~1'EltJrl'J'W~~bb~~ biJ'W'J~1'EltJA, T1, T2, B,,

T3 T4 bb~'Jvhn11rJ~~~bb'Cl:::1:::LI:::11tJl~;'El~'Cln11rJ~
, , 'lJ.,

1'W1?1111~"'l~Ut'tJ bbn~1'W'J~1'EltJij~1'W'JnJ~1Vi~'Vl1~"ll'El~
,

bb'W'JAB bij'ElrJ~1?11~b~~"'l1mb'W'JA-T1 bb'Cl:::1:::LI:::11tJAB

Sta. To 1~t1~ ~ 1tlTWl"P.J11tJ

A T4 37 41 50

T1 113.59 152 51 45

T1 A 109 16 10

T2 104.55 238 27 40

T2 T1 98 50 10

B 125.45 187 27 50

B T2 24 15 10

T3 81.04 156 45 25

T3 B 194 44 10

T4 70.55 330 26 15

T4 T3 317 20 00

A 95.94 76 10 35

I I I I I I '" I I I

2. n11t'~rJ ~V1~'W1U~ m~LI~ bYl'El"1J~ti'ElV1il(:.Jt!~ti'ElbiJ'Wbb'W'J~~ t~w;j~n~'El~V1'~ A :n~'El~,Tl1L11'WbbU'Cl~V1~'W

rJ~~1bbWW~"'l~~~~~'Wi~ 4 "'l~~~biJ'W~~ti'El t~Ll1ijjn~'El~ T16 bb'Cl:::Hjstaff 1~;'El~'Cl~~1?1111~
" II lit It tl

... .- ~1tlTWl.Jl.J11tJ ~1tiTWl.Jl.J~..:I ~1ti1'W1ih~~tJ~m'W "'lr;)Lfl..:l, , ,

u m I

A 1 350° 10' 90°40' 1.900 1.400 0.900

HI=1.40 2 40 40 91 10 1.860 1.400 0.940

3 128 15 9000 1.750 1.400 1.050

4 210 30 8930 1.615 1.400 1.185

'" I I '"

n. "'l~~1'W'JnJ~1Yl'WV1"ll'El~V1~'WbbU'Cl~ij1'Ww\.bLll'VlLl
••• , I

"ll. 111"ll~~'W1:::~tJYl'Wti'El~1n~1"'l~A bvl1ntJ 4.00 b~1?11~'WV1"ll~'El'Eln"'l:::ilm~11?11bvl11~, , ,
rl. 111~'El~n111~ti'El~"ll~~1~11mriuJ11~ 10000 'ClnU1~nb~1?11t~Llu1nti'ElEi~rl~iJ~1l1Y1b~~

, 'lJ

"'l:::~'El~"1J~1~1:::~tJ~'Wti'El~1n~1'~ A bvl11~

" .,
3. n11rJ ~bYl'El~1rl'J1~~~"ll'El~b"'l~U'VlNm'JLlV1il"ll'W1~b~'W~1'W~'Wun'Cl1~"ll'El~lj'1'Wb"'l~U20.00 b~1?11t~w;j~

'lJ 'lJ 01.8

n~'El~rJ~~~~"'l~ A 'j.h~"'l1nlj'1'Wb"'l~U 40.00 b~1?11rJ~~~~~t~m~~lu~LI'El~b"'l~U rel1'Wr11V = 57° 48'
q" dJI "

bb~'J~~'Wn~'El~'Cl~b~~~"ll'EltJ31'Wb"'l~Urel1'Wr11V = 95° 01' 111n~'El~ilrl'J1~rl'Cl1~brl~'El'WbiJ'Wlul~"ll'El~
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