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¢  Observo that por ¢ is involved only in a single dimension,
Honce arrange with p or g as letter of reforenco. Seo
MecLellun's Algobra, ** Factoring by Parts,” p. 80.
o Pl —ad - x)—q(e’ ~2--1)
2= (g x o 1)( p.n-‘q) -
= (a*)? - (40?)*={a’ e
b = g:')wzg)(a)*ﬁb)&-%((;). N.B.—TIt is possible to split the
quantity ¢+ 40* into factors by adding 440 and sub-
tracting 44’ but the couflicients aro no longer rational

quantities. .
6. If 9x'~30y+ Qaty3—10x1°+y* is a perfoct square, find the
value of Q.
Answer: @=31. .

By inspection, thus: 9x* is the square of 3x?; twice tho product
of this into the noxt torm of the rouv: must zive ~30s%, .. the
second terin of tho root is - bxy. Tl.w yiis }ho square root of y’?
and as the 10ry® is — whilo the bzy is — it is evident that the 4
must be +. Thus the root must be 3x*—dxy+y*, from which it
follows by squaring that the cveflicient of x*y* must be 26+6 or 31.

i 1
7. fu= é(x + ;), and v =§(y +;j)’ find the valuo of

W—yfi—u1 /it

221 (x4 1) %13
Sice w = % , L4u= ;;a,—)_’ and 1._14—._(__2_{)_
y =1 -1
PSR a2 41;_1)(—1) and yi—u=—7 ¥=L
21
And by symmetry /i—w= g..2..y_ i

« vimm =t (s—3)(y— ) - .
1

. . 1 1 1 1
Hence given expression = $ (a: + :—c)('y + §)+ &»(ac ~ _;/(y -3
1
Reducing down we get ;}(a:y +;§) Answor.
8. Solve the equations :—
x+a_a;—a__:c+b x—b

2 e —

@ Z2—a x4+a b—-x z+b

e~ 2 le+2 _
SR o e i
z-4a<b _ a(:c+(z+5b).

@ TT2Fb T betbath)
@) GE+)E+y)=a; Fy-tay’=D.
(1) Complete the divisions expressed by the fractions,
quotients cancel. Thuo :— .
1 1 }_ 1 1 }
e
2ux

————

T oat=bt

The

e, = = - o 22=0, and 2=0, oneroot.
6., Q. ’ ]
xl—a?

a -b
= 20
(2) Clear of fractions and we have N
@—2)4-(x-f-2)=4(x*—4)°
x=2(x* ~4)?" Squaring
37=16, . x=14,/5.

(3) Adding and subtrasting numerators and denominators
2 da+d)+ 10ab+a?+)b?

whence *=ab, x= /a7,

also —;

—?

a—b  z(a—b)+(a™—b?)
r = (a0} 10ab+a’+-b?
- z+(a-+b)

Clear of fractions and cancel, and we have *=1/z7 3 Toat 3 5=

(4) Take first equativn and add twice second, and we g3t
@+yP=a-2b, or z4y=(a+-2b)
- from first L yl=a=- (a+2bg5
and from second  2xy=2b<(a-2b)}
(x—y)’:%a—2b)+(a+2b)§

t.e., x—y=(a—2b)} -+ (a4-2b), .
But z+y=(a+20)}. Whence by addition and subtraction

wo have the values of = and'y.

9. The product of the sum and difierence of & number and its
roeciprocal 18 equal to 33, find the number.

Lot z and é be xl‘ne nuinber and its reciprocal,

Thon (m - :-]i)( - ]-‘;)=’;“

fe  4at-152—4=0 .
" =4 or ~}

and  a=#2, onkiyShL

10. Simplify (xé—})g\ (:z;’}_‘&)g (w";‘é)?; and oxtract the
square rovt of 2x+ /33 —y3.
(@) Expression =(w115 —artds - 1‘3+2’&—315)’

=@P=(l)’=1
(b) Obsorve that (2x)*— (3£3—y*)==*+y*, which is not a perfect
square. Mence the result will be more complex than
the givon expression. Af the coefliciont of 313 were
changed to tour we should get y* mstead of 2* +-3?, and
the criterion would hold. Ve might then put the square
root of the expression = vm + /&, &c., &c. Seo
Hamblin Smith’s Algebra, Canadian Edition, p, 227,
11 Find a number expressed by two digits whose sum is 10;
and such that 1f 1 be taken from 1ts double tho remainder will be
oxpressed by the same digits in reversed order. ¢
Lot == units and y= tens.
& z+y==10 and 10y-+xc= the number.
Also 2(10y4-z)—1=i0z+4y. ‘L'wo simple equations from which
wo got =17, y=3 and number =3J7.

CAMBRIDGE ENG.—PREVIOUS EXAMINATIONS, |
ALGEBRA. (Higher.)

1. Find a formula for the sum of the first n terms of an arith-
metical progression of which the tirst term is @ and the common
ditterence . .

The first term of an arithmetical progressionis 3 and the third
term 9 ; tind the sum of the first 20 termns,

2. Prove that the sum of s geomotrical progression of which the
?rst t;arm is a, the common- ratio r, and the last tern {, is (rl—a)=-

r-1).

The sum of a geometrical progression, whose common ratio is 3,
is 728, and the last term 486 ; find the lirst term.

3. 'Lhe sum of three numbers in A. P, is 21 and their product is
315 ; find the numbers.

4. Sum to n terms and, when possible, tv infinity the following
progressions : (i) 9+-541—8—&ec. (i) $—34-Y - 5+ &e.

@) $+3-H+§+ &e.

5. Prove that (z—y)(1 - az—aw--azw)4-(y - 10) (1 - ar—az+ axz)
SUem)l—y—u + ayu)—(L - ezl - y-+azy)=te - w)(L —ay
~az-f-ayz).

6. Prove that if x=at-d, y=b+d, 2=2+d, then 2" +4? B—yz .
e~ xy=u?+ b4 *—~be—ca—ab.

7. L'wo passengers have together 5001bs. of luggage, and arecharged
Gs. and Bs. 10d. respectively tor the excess above the weight allowed.
If the luggago had all belonged to one of them he wouid have been
clfmrged 16s. 10d. How much luggage is a passenger allowed free
of charge?

* 8 Define a logarithm ; and find the logarithms of @)W, (1) 4,
(iig 16, (iv) 64, to the base 16.

iven that, to base 10, log 2=-0-301000, and log. 8=0-4771213,
ﬁnd}:he logarithms of (1) 72, (i%)14-4, (iii) “00015 aud (iv) {354
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Y. Define the characteristic of a logarithm, and state the rules by
means of which the characteristic ot a logarithm to base 10 of any
given number may be written down by iuspection. Divide

5:3010300 by 9. Whatis tho integral part of the logarithm of ()
200, (i1) x5y to the baso 117
Using the value of log. 2given in the previous guestion, determino
how muny cyphers there are between the decimal point and the first
significant figure in (4)1%,
RESULTS.

1.630. 2 2. 8 57,0 4. () n(ll—2u); (i) 31— (=3},
M G D). 7. 1201bs. 8 (i) §; @) 45 (i) 1; (i)
(1) 185783265 (4i) 1°15836265 (iii) 31760913 ; (iv) 1°1998692; 9,

T4778922. () 3; (i)—2. 30L.



