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RS l. l)mw any irregular Six-sided F igure and then show how you Would sumey [
A (l J=~With chain only, = - - I P ', S
-+ (2)—With compasg and chain, .'» e T s - - I

. am] then redyce the Figure geometrically so as to be able to compute its area by a smrtle calculation.

- . .

o2 In measuring With the chain only you meet with a River which your chain eannot .~ |
:pnn. . Show how you may’ continte the measurement across the water and how you would fix -
“ the position of a small Pagoda in an island in the River. '
7 r - 3 - In traversing a Road with a Prismatic Compa,ss—-why nee(l bearmns be taken at

ey er y second station only 2 prla.m your answer by a diagram.

- | tu,-ally got rid of.

“ - 4 What angles can you'lay off with famhty by means of the 100 ft. cham Orqt.ape 1.
B ‘State the repteqentatxve fraction of the following scafes‘ R

12 feet to an mch ‘ ‘ T , , : '

10 yards | do. o : o

LINEN

. ] - o | . . . , N ) . ) - : ,‘I
/ o . 4 inches to a mile. ‘ C ‘
€. and name the seales ‘whose repusuntatne hactwns are g1z 1ls vodsre

* $6. In a drawing to which no scale is attached, the plan of the slope of a Raﬂway
emba.nkment == 1; mchesv—xts height is marked 60 feet and slope 30°—construct the scale of the

.Drawmrr g - . - . : .
Y Explam the prmclp]e of the Vernier and give the nﬂoessary data for the constr ucmon ‘ o
of one to read to 15 seconds on a scale ora,duated to 10 minutes. . . . ‘

8. What corrections are theoretically necessary in levelling operations ¢ .
Do these correctxons operat,‘, in same direction? ‘and show how they m'xy be prac-

5. From what distance (,ould you see the lmht of the Madras nght lzouqe which is 17()
< feet a‘oove the level of the sea, your eye bem" 12 feet above the same level——-aﬂowmw the eﬂect

- of Refraction to be } that of Curvature. ;

10. Fill in the following Level Field BooL and plot the Section to a scale of 35 for
Lorizontal medsurtments and » seale of 3ty for vertical hexrrh ts? :

x| ater- | Fore Do f He'ght‘f T;.)tal ‘ .
‘ :?Z‘ill; } mIedlate Sight. f [tse. K all - ﬁge' §D1atan<:e Distance. 1‘?”““‘5‘
- J NS § 1 " H .
1600 {000 ! ST s | B.M. + at head of Tank
1375 | 11038 ¢ ‘ : ! 780 | Sluice 3:22 above starting
1398 | |93 ., a0 | Point, | .
106775« - 834 1, | 800 :
896 © , . Tl . N 2
916 . L6360 ; . o900 - 5 . }
Lo ‘ 475 e i B. M. \/on lel of Ca-
[ . ; i .

o § U1V PR '8-75 !

‘ i ’ ;
. } |

. B - llingula.

. 11 If B, b, repreqent the bearing of two consecutive lines 1 ina series, and A the angle
on the left between them, show that'b == ‘A +B + 180°. .
12. Find the latitudes and departures for distances from 1 to 10, when the bearmg is

33()° and from these deduce the Latltude and Departure for distance 237172, the beannw

" being 120°. .

13. Given Aa, Bb, C ¢, Dd, E e, F f, and G g to be the ‘perpendiculars from the angles

Cofa polycvon A.B.C.D.E F. G, on a meridian line lymg without it, and the Cardinal Direc-
tions of the lines of the Polygon to be as follows, N.E—N, W—N. E—S. W.—X. WS, W—-q K;

write down {he area of the Polygon.
. h .
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CIVIL ENGINEERING COLLEGE—MADRAS

December 1863,

e e — a0

FIRST DEPARTMENT;

CONSTRUCTION OF ROADS,

BRIDGES, &c.

CAPTAIN TULLOCH, R. E.—FXAMINER.

e e e e e

" Time 3 hourse 200 Muiks.

1. Tell me what you know about the construction and majntenance of roads,

2. Tell me what you know about canals and locks,

3. What is the object for using wells for a foundation. Describe the

method of sinking them and give me all the knowledge you have on the

subject of
“swell foundatjons.”

4. Describe a bridge and relate all you know on the subject of bridge con-
struction.

S.

Tell me all you know about, the construction and maintenance of Tanks.
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CIVIL ENGINEERING COLLEGE—MADRAS,
December 1863,
Pl " FIRST DEPARTMENT.
) HYDRAULICS,

N Capraiy RYVES, R. E—Exaniver

o

Time 8 hours—100 Marks.

1. Dcfive specific Gravity—Pressure—Density.

2. State the most iinportant points of difference (1) between a Fluid and a Solid ; { n between Air

and Water.

3. Ilow is the pressure of Water on a plane surface measured 7 What would the pressure (1bs : av:)
be in the Lower gates of a Lock (150 ft. long by 20 ft. broad) of 8 feet lift. The chamber being full and the
depth of water in the tail apron being 3} feet—the gates being inclined to one another at an angle of 120 1

4. What eauses the discharge of water through a hole or sluice in the side of a Reservoir 7 and

what is the measure of the velocity of the water issuing ?
[ ]

L4

Loth with free outfall—and, secondly—for the weir partially submerged, and for the sluice wholly submerged.
State distinctly what your letters (for the different dimensions) denote, and whether in inches, feet or yards.
Dlustrate by a Diagran. )
6. The Kistna Anicut is (say) 1,200 yards long, and has 30 under—slu;ces, each 6 feet wide and
averaging 12} feet high, their floors being 9 feet below the crown of anicut. In a steady fresh with the river
surface above the anicut at 27 feet on the register ; below it would be 221 feet, the crown of the anicut itself

5. Write down Formula for the (uantities of water discharged over a weir ; and through a sluice—

being 20 feet above the zero of the Register—and the velocity of approach may be assumed at 5,400 yards )

per hour, Calculate the rate of discharge of the river in such a fresh.

7. How wide at bottom (slopes 11 to 1) should a channel be to discharge 3,825 cubic feet per
minute—the depth of water being 2} feet, and the fall 8 inches per mile.

8., How deep will the water be in a channel 90 yards wide, with a fall of 5 mchcs per mile, when ‘

the qu'mtlty per hour flowing down is 480,000 cubic yards—the side slopes being 11 to 1. If this channel

© be divided into two, each having a fall of 1 foot per mile, how wide should they be in order that each should

discharge half the above quantity per hour with the same depth of water as in the original main channel !

9. In passing a Boat down through the Lock, (see question 8) if the sluice area of the 2 side
culverts be 4} square fect each:—How long would it take for the water in the chamber to fall to the level of
that outside t How much time would be saved by opening the gate when the water swrface inside was 6
inches above that outside? And what force would have to be applied at the ends of the balance beams to
open the gates—the length of each beam from Quoin Dost being 15 feut.

10. The sluices (in the last question) being 2 feet broad—how long would it take 4 men to open

" them by means of the ordinary rack and pinion worked by a winch, the co-efficient of friction of the rubbing

lbs. feet

* surfaces of the sluice shutters being *42, and a man’s power so applied, being taken at 43500 i Dett.

11, A jungle stream with » fall of 4] feet ____ 200 yards.
per mile—has the section given in the*margin. How ! . I .
wuch of a 10 feet fresh would be dravn 'oﬁ: by a chan N . = \
nel and anicut, the crown of the latter being at the 8 = ‘ —=

feet water line, and the former being 30 yards wide at
bottom, with side slopes 1} to 1, and having its
bed taken off at the 3 fect water line, with a slope of
21 feet per mile—and how wide would the channel have to be to draw off the same quanuty wee thae

,‘\.

—
<
— -
1

no anicut.
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CIVIL ENGINEERING COLLEGE—MADRAS
December 1863.

} IRST DEPARTMENT,

STATI{‘S I)Y\HMIC§ AND IIYDROST ATICS. .

Time 3 hours—125 Maris.

I.. Define Weight—Mass—Density, Force—and show how the last is measured (1) in
Statics (2) in Dynamics. :

IL. If 3 forces repreqented in magnitude and direction by the 3 sides ofa I‘rmncr!e
(taken in order) act upon a point, they will keep it at rest.
IIL Prove that every system of particles has one and only one centre of gravity.

"IV. LetABChbea triangle, and D the middle point of B C. If the 3 forces repre-
sented in magnitude and direction by A B, A C,DA act upon the’ pomt A, ﬁnd the magni-
tude and direction of the resultant.

. V. An uniform Rod is supported by 2 equal strings attached to its 2 ends and to a fixed

pomt-—tbe rod and strings forming an equilateral triangle. Compare the tension of each of the .

strings with the wemht of the Rod.

VI A cylindrical piece of timber 6 feet lona—bem" suspended at distance of 61
inches from one end, required a weight of 5} cwt. at the other end to keep it parallel to the hori-
zou : what i3 the diameter of the cylinder ? -

© VIL A weight of 50 Ibs. suspended by a string from a fixed point, is drawn a,side by a

- force act:ing horizontally, so that the string makes an angle of 30° with the vertical ; find the

Lorizontal force acting on the body, and also the tension of the string by which it is suspended.

VII, Ifa line be drawn through the centre of gravity of a triangle, parallel to one of
its SLdes, it will dxvxde the Tuan(rle into 2 parts, having to each other the ratio of 4 : 5.

1X. P’xove that the velocity acquired by a body in falling down a curve in a vertical
plane, is that which would have been acquired by the body in fa]hnu freely through the same
vertical height. / .

X A Pendulum vibrates as often in a minute as it is inches in length—what is its

. length ?

. XI. Distinguish between a hqu:d and a fluid, and prove that the surface of every ﬂUId
at rest is horizontal. :

-XII. A Cone whose diameter is 12 and altitude 10 inches, bemcr put into a veswl
ﬁlled with water with its base upward, was observed to sink to a point at which the area of its
sectwn cut parallel to the base was exactly 80 square inches, required the weight of the cone.

XIII. A vesselis partly filled with waler and partly with oil (sp: gr =%). A body
floats with half its bulk in each fluid: Find its Sp: Gr: If the oil be drawn off by means of a
Syphbn, Wil} the body rise or fall ic the ‘water ?

XIV. Ifa glass tube 36 inches long, closed at the top, be sunk perpendicularly in water
till its lower or open end be 30 inches below the surface of the water—how high will the water

. rise within the tube, the mercury in the common Barometer standing at 29} inches ?

£
P

Mesideamabect?™
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CIVIL ENGINEERING COLLEGE—MADRAS..
;1)-ec'e‘m‘ber 1863.

FIRST DEPARTMENT.

 DRAWING FPO).I SPECIFIC ATION.

CAPTAIN ROGERS, R. E.~ExXAMINER.
-Time 6 hours—100 Marks. .

+
R

The building to be on'one flat and to comprise one centre room 30 x 20 with a room on either side
0 feet square. A verandah 10 feet wide in the clear to surround the whole bunilding. Of this verandah the
front will be left entirely open and the roof supported by columns and bressumers. The two corner spaces of
the back verandah each 10 x 10 to be enclosed as bath rooms, and the two side verandahs 10 <20 to be
enclosed as dressing rooms. The foundations of the walls are to be 3 feet thick at bottom diminishing to 2}
at top—and 3 feet in depth throughout—the plinth to be uniformly 2 feet thick and 2 feet high. The main
walls of the building to be 16 feet high from top of plmth to upper surface of roof Joxats and the verandah
walls 13 feet high,, the thickness to be uniformly 13 feet. £

The roofing to be flat, consisting of the usnal ‘Madras terrace work supperted on joists (and beams

where necessary) of scanthng adapted to the spans.
_ The flooring to be of two courses of bricks laid flat and plastered. .
. - % The principal room to have 3 doors in each long wall and 2 doors in each cross wall each 8 x 5. .
i

The two side rooms to have 2 windows 5& by 4 in each long wall and two doors 7} x 4 leading into the
dressing room. ; < : i .

Each dressing room to have 2 external windows 5« 4 and one door 7 x 4 leading into the bath rooms. .

The bath rooms to have one external door at the back of the house 7 x 4 and one external wmdow
5 x 4. All the doors and windows to be venetian,

Pl

Vog

Scale 8 feet to an Inch.




A,
g

-
et

CIVIL ENGINEERING COLLEGE—MADRAS,

T ———— A o 1y e o et g

" ;])ecember 1863.

. FIRST DEPARTMENT.

APPLIED MECHANICS.

Time 3 hours—75 Marka.'

I. A Roof of 30 feet span and 10 feet rise, consists of couples placed 3 feet apart .from
centre to centre of 6% x 8" scantlings. Required the total pressure at the foot of the rafters
assumma g each square foot of roofing to weigh 20ibs, and each cubic foot of timber 401ts.

. IL These couples rest on masonry walls 10 feet high, weighing 1201bs. per cubic foot—
how thick s“ould the walls be ? '

11 I. A King Post Truss Roof is ubstituted for the couples—the Trusses being p]aced
10 feet apart. Suppose each running foot of roof to weigh 800 Ibs, calculate the diameter of a
~wrought iron Tie-rod sutficient to bear the strain. The rupturing strain of wrought iron being
57,000 Ibs. per square mch . .

, IV. Again, let a masonry serrmental arch of 60 and 1} feet t}uck be substltuted Yor the
Trusses—what thickness should be given to the walls to prevent their being overturned ?

V. Determine the scantling of roadway girders of Fir for a Bridge, whose span is 18

" feet clear and width of roadway 21 feet. The girders to be placed 1} feet from. centre to centre
and to sustain a weight of 3001bs. per square foot—the constant for transverse strength being 400.

VL Requlred the thickness of a rectangular Dock-embankment 15 feet high—so that
when the water rises to the top, the structure may just be on the point of overturning. (A cubic
foot of the material = 140 Ibs.) -

VII. Required the dimensions of & rectangular revetment 12 feet high, which will just
support a bank of earth of the same height, whose natural slope = 309> tlw ratio of specifie

gravities of wall and bank being as 5 : 4.

VIII. Compare with the stability of the revetment in the last example, that of a
sloping revetment of equal content—taking the slope at } the height. -

1X. A sluice gate 10 feet square, is held by a horizontal axis—at what height must this
axis be placed that the gate may just open when the wa.t,er rises to a height of 5 feet above the

top of the gate ? |
(»(OCM& P A £.‘=.-'Vj
X. A bridge 60 feet span and ]2 feet W1dth of roadwayyis supported by 2 Queen Post
Truss Girders. The angle of inclination of the Rafters is 30%-and the distance between the Queen
Posts 20 feet from centre to centre. Find the horizontal thrust and the thrust through each
Rafter—and taking the resistance of the wood at 7,0001bs., of which #% only should be allowed for”
safety—determine the scantling, of the timbers ?

£
3
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CIVIL ENGINEERING COLLEGE—MADRAS

;Decgmber 1863.

TRIGONOMETRICAL SURVEYING.

Time 3hours—75 Marks.

1. In aTrigonometrical Survey of a large District, upon what principles would you proceed in the
formatxon of your system of Triangulation. )

2. What do you understand by a Base of Verification ? what is its object? and if on irregular
ground, what corrections must be applied before it is of practical utility 3

3. What advantage does the Theodolite possess over a Reflecting Instrument, for obtaining the .
Horizontal angles between the Trigoxiometrical poiuts of 3 survey 1

¢ . - +
‘e

4. Expla.m ctearly and concisely, how you would traverse a Road with Theodolite and chain, through
at least 3 stationa. «

g " 5. If unable to adJust. the line of Collimation of a Theodolite, what steps wonld you take in the
course of your observatwns, to get rid of the error in your angles of altitude ¢

6. How would you obtain by, observation from & church, tha correcl: angles subtended at its spire
by your Trigonometrical points t  * )
7. What do you understand. by the term ¢ Contout

and explain the method of running
Contour lines. -

* .
8.« Why is it inadmissible to use the dirdction of the Mignetic nsedle, as the meridian or Referring

Line of a Traverse Survey ¥ Show how it may be used in the fie'd to detect any very important departure, in
the course of the Traverse, from the ori gmal Rdemnu Line. '
‘ 9. TFind the posmon of aship lyulg off & bay, in the centre of whichisa Battery distant 1} and 2}
miles respectively from points on the headlands 3.8 miles apart, the angles at the ship subtended by the
Battery and the headlands being 30°43° and 56°15’

L



* CIVIL ENGINBERING COLLEGE—MADRAS,

: December 1863. o C

FIRST DEPARTMENT.

TRIGONOMETRY. .
Pine 3 hovrs—150 Marks.

J. ANDERSON, Esq., EXAMINER.

-
-

(1) Shew that
Sin3A = 3SinA—4Sin? A

‘SinA +SinB=2Sin}(A+ ByCosi(A—B). . .

(2) Find m in terms of a from the equations m? = 3 Cos? ¢ + 1!; tan 3} ¢ =

tan @

(3) In an ohlique-angled triangle two angles and a side opposite to one of them are

given: shew how the remaining parts of the triangle may be found.

3
+

(+) Express the radius of a circle inscribed jn a triangle in terms of the sides of the

triangle. : 7 . e

(5) What is meant by the “logarithm of a number to a given Lase?” How is the

¢

number eorresponding to & logarithm found ?

{6.) Ono side of a {‘igbt-angled triangle is half the ].)_ypnf,henmc, and the perpendicular

from the right angle on the hypothenuse is 60 feet : find the perimeter.

(7.) . Tle perimeter of an isosceles triangle is 50 yards, and the vertical angle is 120°:

find the arvca,

o

LI

-




CIVIL ENGINEERING COLLEGE—MADRAS.

A

December 1863.

FIRST DEPARTMENT.

MATERIALS AND CONSIRUCTION.

Time 3 ﬁouo‘s—lOO Marks.

1. What is the composition of the best brick-earth—and state the different processes employed in
the manufacture of bricks in this country?

2. State the dimensions of the ordinary wall bricks used in Public Works—and mention any reason
in favor of bricks being of fixed dimensions.

3. In what chemical condition is lime usually found in uature, and state how it is rendered 6t for
making mortar—describe each step of the process

4. Distinguish between common and Hydraulic lime—also between Concrete and Béton—and show
how an artificial hydraulic lime may be obtained.

5. Define the following terms in masonry, viz: Course—Bond—Bed—Quoin—Coping—Facing—
Dacking—Filling—Header—Stretcher—also distinguish between Ashlar and Rubble stone and state to what
description of work each is most suitable,

6. Describe, the method of constructing a Terrace Roof in this Presidency-—and how you would
repair a crack in such a roof, .-

7. Sketch a King Post Truss for a Roof 30 feet span, and 10 feet rise ; name the various timbers
and explain clearly the use of each. Describe how the roof is carried oun above the trusses, and ‘what distance
one truss is from another. :

.

8. What do you mean by scarfing timbers? Draw a sketch of a good scarf for a tie beam and
state what beams might be scarfed and what should not be scarfed in a roof,

9. Define the terms Intrados—Extrados—Cutwater—Springing—Crown—Hawclies —Spandrels
and Blocking Course—and state the different circumstances which regulate the shape of the arches of a Bridge,

“10. Mention the various modes of building brick arches and show how the thick joints at the back
are got nd of when rectangular bricks are used. )

11. Sketch some common centres for Bridges as adopted in this conntry and also that known as

Capt. Best’s pattern—and state the advantages of the latter method !
f

12, If a teak-beam is 18 feet between supports, 9 inches deep and 574 broad, with the ends fixed; at
what point in its length may a weight of 10,000 Ibs: be placed with safety, (Breaking weight of teak = 950 lbs.)

Y




CIVIL ENGINEERING COLLEGE—MADRAS,

. . December 1863,

" FIRST DEPARTMENT.

MENSURATION.

CAPTAIN ROGERS, R. E—ExaMINEL,

Time 8 hours—100 marks.

. 1. Anironhall 4 inches in diameter weighs 9 lbs., what does an iron ball 8 inches in diameter

weigh 1

- 2. A contractor was ordered to metal 2 public road 2 miles long with laterite—the width to be 6
yards and depth of metal 4} inches, The rate was Dis. 1-4-0 per cubic yard. When the work was measured,
the metal was found to be only 4 inches thick. How much would Covernment have lost if the contractors
had been paid the full amount ? ‘ °

3 A carpenter was told to make 2 open deal boxes to hold each 32 cubic feet. He made one 4
fect square aud 2 fect higlh, and the other in the form of a cube. How many more square feet of planking
* (neglecting overlap) did the one contain than the other !

S ON.D.
- v

4. A sacklaid flat megsures 6 feet long by 3 broad. How many cubic feet will it hold allowing
1} feet for tying up themouth ¢ .

5. An cérthen embankmelllttha.s to be carried across a valley the banks of which are on a level with
cachother, The Section of the valley is an isosceles trilingle with a base of 2,000 feet*and altitude 60—The
side slopes are to be 45° and width of embankment at top 25 feet. How many cubic feet of earth are required

to construct it.

6. A Target 3 feet in diameter has a bull's eye and two rings so arranged that the areas of the bull's
eve and that of each ring areall equal. What is the width of each. :

7. What proportion does the statute brick 9 * x 4}” x 3" bear to the Roman brick 12" x 6 « 3°*
in solid content. :

8. A cubical box having each of its sides one foot was filled with iron balls each 1 inch in diame-
ter. A similar box had in it a single iron ball of 1 foot diameter. What was the cubieal content of iron in .
each box,

. 9. AlHouse 40 x 20 is to be roofed in with tiles—Len gthof rafter 13 feet. Compare the quanti-
ties of roofing requiredin a hip roof and in a gabled roof. :

-
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" many cases does Euclid give? How may they be reduced to one ?

’
.

 CIVIL ENGINEERING COLLEGE—-MADRAS

o December 1863.

FIRST DEPARTMENT, o )

g
e

EUCLID.
Time 3 hours—100 Marks.
J. ANDERSON, Esq, EXAMINER ’

. -1 Triangles on equal bases and between the same" parallels are equal. Take the case
when the triangles have a common vertex. : '

2. The perpendicular is the shortest straight line that can be drawn from a aivem point
to a given straight line, , ’ R

3. Triangles on the same base and having equal vertical angles have their vertices in
the circumference of a circle.

’

4. If the'opposite angles of a quadrilatera! be togather cqual to two right anzles, a

circle can be described about it.’ - .

. » :
3. Describe a gircle passing through two given points and having its centre in a given

line. What condition is necessary ?

6. If two exterior angles of a triangle be bisected and from the point of intersection of

-the bisecting lines a line be drawn to the opposite angle of the triangle, the angle will be bisgcted.

What does the point enable us to descr‘ibe ?

7. A segment of a circle is given : describe the circle of which it is the segment.  How

8. Is Euclid's statement of the condition under which four quantities are proportional

- a definition or a test ? Give the statement : illustrate it ; and compare it with the one usually

given in works on Algebra,

]
Y

C A
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“CIVIL ENGINEERING COLLEGE—)MADRAS,

| ] I)‘eccml)er 1863."

FIRST DEPARTMENT.

ARITHMETIC.

Time 3 hours—150 Marks.
Rev. J. BAMFORTH, EXAMINER, ‘
I Find the value; of 275 cwts, 3 qrs., 23ls,, at 30 Bs, 12 As,, 6 Pie per cwt.
JL (1) What are recurring decimals ¢ V
{ ‘3)\1" g the vulg:xr fraction equiw}alent to the recurring decimal ‘81216-24-6.
{3) Shew that the recurring periods for 1, %, &, .. §, will c.onsist of the same digits:

JIL  Define discount : and find the present value of £.793 due six months hened, interest being at
3} per cent. :

IV, A person invests a certain sum in the 3 per cents. when they are at 957 ; had Le waitel until
they had fallen to 961, he would have obtained £16 more stock : how much money did he invest, 1 per cent.
being charyged for Drokerage? °

V. If 12 men perform a picce of work in 20 days, what number of men will be reaunired to perform
anuther piece of work four times as great in a fifth part of the time ? '

YL bimplify A

) 2 2
. ?_ﬁ_:_ii} of %Lt,.? }g_ of g{ + 1"
3 + J% 45 13 —2] -

VIL (1) Extract the square root of 3} to five places of decimals.

* (2) Extract the cube root of 352045-367981.

“y . : .
VIIL A can earn £1 in 3 days, A and B together earn £9 in 12 days, and B and C together £33
10s. in 42 days : compare the rates of wages of A, B, and C. .

IX. TFind the difference between the Simple and Compound Interest on 100} guineas, for 3 years,
at 4} per cent. \ C )

ot . X, Ifawall 320 irds. long, 9 ft. high, and 22} inches thick, be built by 10 men in.45 dnj’s of 12
. hours'each : in how many days of 14 hours each would 60 men build a wall 14 ft, high, 2} ft. thick, round a
- park 31 miles in circumference ¢

® " XL A rec‘tangulur -cistern, of which the length is 133 ft,, and the lreadth 6 ft,, coutains 204}
-

- cubic ft. of water; what is the depth of the cistern, und what is the weight of water when one cubic inch

’ weighs 2525 grains ¢

XIL (1) Shew that any whole number, 765468, may be expressed by the sum of its digits, each
multiplicd by the power of 10 which its place in the number represents.

A (2) Shew also, that a number is divisible by 9, when the sum of its digits is divisible by 9.
auc unly then. :
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CIVIL ENGINEERING COLLEGE—)ADRAS,

December 186G3.

FIRST DEPARTMENT. ‘

ALGEBRA.

Time 3 hours—150 Marks.
Rev. J. BAMFORTH, E_mxxzx.

I Reduce to its lowest terms-—

32 + 12x + 9
© + b + 6

q‘—.

IL Investigate the expression Z-; =

What is the meaning of the result, whea m isequal to 22

111, Sh;éw that sy = a {(z + ¥) .
. 9 abe - 2 abe :
lfc”"'"ac + e — ab’andyaab + b —ac

1V. Solve the following equations :—

By Zpfrbizre g ¥
(L) a+a+b+a+c—k /,

N

5 2 _
. (2.) 3-—.16"‘?—]8—-?]

z 7 :
L —F—1=30—2)

(3)1 + § (y + 5)—% (T2—6)=10—7 (?;x—lO +
1(12—~2):5 a—} (14 +y)::1 8

‘ 2
@)V &F =% +93—2

S

S~

-~y ™

Y

b

= 45 —

AN

V. A cistern is filled in 20 minutesby 3 pipes, one of which cd{éys 10 gallons more, and the other
How much flows through each

5 gallons less, than the third per minute. The cistern holds 820 gallons.
pipe in a minute ? ;g

i

A and B, were despatche& to the same place, 90 miles distant. A, by riding one

VL. Two messengers, )
four before him. How many miles an hour did gach .

mile an hour more than B, arrives at his destination an
f

travel ?
'4

VIL Divide 8} 4 8 ~ ¥ —¢ 4 6ab L

by 2% + b_',%?—- & ’
4 A )
VIIL Inhow many ways can £1 be paid in half-crowns, shillinge, and six peuces, the number of coine

at each payment being 18 #

’

*
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1X. (V) Thasum of asdecreasing arithuetic series is 149, the fisd term 16, and the eommon ‘1,‘{3 . \ ;fj
' ” - R 3 . 1.3
. forence 34 find the agmber of terum 1 ’ B ' *‘ 3 ? 3
’ V ( - ~ . N D34
(2} Find the sum of 13 berms of the suries i ¥

¥ ' ’ - 1 N R . ” ;:t

, . . : R
Pedsbrdiy i \ | §
: ) . - p . i .. S 10
K. Required three ammnbers in (Geometrie progression wlume sum is 95, and ik suut of their squares izi
J A ' . ; :F’f:f} 4

" isJ- . ' ., . . \' % ’:é
- . » ’ - ’_-'5:,_

XL (1Y Fied afourth pmportmna! to 7,063,015, . ) ) A 2?

[ : o R - * - "'é

£y . 3

) U ar— Ly == cx + dy, findthe rative 1 9. 5

g
Yo

-

(3 lHa 6::5:41.prdv¢,;(lla’:b’:: R A . )

. {
o

i

' A3

) D) e WS Lo ‘ g;%

- o E

) Ma:b :taz: . / S

. h:e :eﬁzyw'ywveardzzc:o o , B g%

, eid c, - 4 ) ..l ‘1%

XIL (1) Show that the namber of permutations of = things taken r together is Hel v o H

) # (=1} (=2} .. (n—r + 1) R £

(2} In how many ways may sceven balls be arranged in two divisions, so that the first division £

may contain three of the balls, the second four? ) . . 33

XIIL Prove the Binomial Theorem, in the case in which » is & positive integer, aud expand (3 —3)°
XIV. (1) Extract the square root of
31+ 12V 205,
- (2) Extract the cube voot of

972 6—342% + 63 xt—4tet + 2 at—6axr + 1,
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. -t
* : ' MarTurMaTicd, Nar. Pmtosorny, ./:“W...”M”ﬂw“_%wuz»zc U:M”M.m””w__mzh7c CIVIL ENGINEERING, DRawiNG,
- S — MATING, | e 2B I P
! . . v S
E 2l 12 ERRCE 5 13
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: 5 . E | g S E|E £18£3, LY -
= SRS P ANTATNT g el 5.8 ; o0 £ £ 1254 % = B
2 FIRST DEPARTMENT. . f 3 £2 g |, Zy & |5 EREIER] Z iE= s
“ | E £ SE SRk 2 13 L2 E 7ol BT A w £ »
. 2 el s T8 m les 5l a | B2l = 202 2l g |215255) 5 152185 4| 3
121 3'eF & | 2515 . 7 = Q =8 |2 9 = mEIGE Q@ |[EEEFE] A =
' e Ty =R R~ w1 2 z 3 + Sd B o + = RO 8 3| Z3Tgl o
—~ D s ] @ = = o 4 A (] T = = o = = (=] = 4 Q
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, 4 C. C SAXTON, I Acvevrnennnn} 100 871 GO 56 304] 40| 46 86) 43 |23 71173 | 46 | 130, 251] 20 } 75 1130; 245/65 ! 90, 155] 1,112

RN

33 Ec_

LIEUTL.
. MOORGASEM MOODELLIAR ....0. 1 04

L

a ,
o <_ _ouw 60 r,om 336 g2 128 89 3 11 77} 76 _ 23019160 | 95
j w ,
’ 6 | G. RATNAM MOODELLIAR. ..o wiee] 88 Zﬂ 68, ch_ 361} 51,31 821 40 122 6T 80 {42 _mc‘ 242129 | Gt | 80
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