AN ROINN OIDEACHAIS
(Department of Education).

LEAVING CERTIFICATE EXAMINATION, 1957.

MATHEMATICS —Algebra— Honours.

TUESDAY, 11tk JUNE.—Mogx~iNg, 10 To 12.30.

Not more than seven questions may be answered.

Mathematical Tables may be obtained from the Superintendent.

1. Solve the simultaneous equations

x+3y—z = 87
r— y+3z= 4
oyz = 6

[35 marks.]

9. If w, w? are the imaginary cube roots of wnity, prove that
1-fw4-w?=0, and that

(a-+wb--w?ec)+(a-+w?b+we)=2a—b—e.
Factorise fully the expression
(@ -+wb-Fw?c)d -+ (a-+wrb-+we)?.

[35 marks.]

3. (i) Find the sum to n terms of the series
BT 794911 ++......

(ii) The nth term of a series is log, (”:1

) ; express the sum of

the first fifteen terms in as simple a form as you can.
[356 marks.]

n—r-4-1 , :
4. Show that T, i==. e = . T, where T, is the rth term in
the binomial expansion of (1-}x)* in ascending powers of z.
(ive the first three terms in the bhinomial expansion of (1 —2x) ¢ in
ascending powers of .
Find (i) the greatest coefficient, and (ii) the sum of all the coefficients
to infinity, in the expansion of (1—Zz)®.
[36 marks.]
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5. (i) Show that the number of permutations of n things taken r at a
pe g
| m [n

time is —————, and that the number of combinations is —~—--]———
w—rr ik n—r
LR

(ii) In how many different orders can four boys and four girls
be arranged in line
(a) so that all the boys are together ?
(b) so that two particular boys are not together ?
[36 marks,]|

9
6. (i) Differentiate x(1—3x)* and 13—8—% with respect to 2.

(ii) Prove that the limit of %‘f‘ as x tends to zero is 1, and
find the limit of qm_:’)x as « tends to zero.
sin 2x
(iii) If y=sin x—xcosz, show that
Yy

r{%ﬁ—??j +ay=0.
[36 marks.]

-

7. (i) Find the maximum and minimum points and the point of
inflexion on the curve y=2x%—322—36x-1-20.

(ii) Prove that, for a given volume, a closed cylinder will have
the least total surface area when its height is equal to
the diameter of its base,

[36 marks.]

1 1

#(1—a)dx and j. sV1—z de.
0 0

If y==asin z-}-bsin 22, where ¢ and b are constants, prove that

™ 2 2n
ydr=— J. ydx and Yy . singdr=ma,
m

1] 1]

8. Evaluate J

[36 marksa.]
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