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Leaving Cert Higher Level 2000 Paper 1 Solutions
Note the marks shown here are only a guideline and are only the opinion of the
author !

Question 1

(a)3x_5+ 1 =5 1 _3x=6_4 (same question asked in 94) 10
X—-2 2-X X-2 Xx-2 Xx-2

marks

(b) Standard proof see text Book . (20 marks)

(c) If if (x—t)? is a factor of f(x) =x° +3px +c then x = tis a root of both f(x) = 0
and '(x) =0.=>t* +3tp+c=0 and 3t* +3p=0= p = —t* use this in the first
equation to get ¢ = 2t* (10 marks each)

Question 2
(a) Simultaneous equations Solutionx=-1,y =2,z =2 .(10)

(b) Quadratic roots are x=6 and x = -4

Just set x +i =6,= X =3++/5.. +i =-4 = x=-2, they are still asking this type of
X X

question on the Junior cert (H) 20 marks (maybe!)

(c) (a*-b*) =(a® -b*)(a’ +b*) = (a—b)(a+b)(@* +b?)
a®—a'b-ab*+b°>=a*(a-b)-b*(@a-b)=(a-b)@* -b*)=(a-b)*(a+b)(@* +b?
Toshow a° +b° >a‘b+ab* = a’-a’b—ab* +b°* >0=(a-b)*(a+b)(@*+b*)>0
(20 marks)

Which is true since a,b >0 and a is not equal to b .
This is the third year in a row they have asked this question!

Question 3
2., 1
4.-1
@B =|_5 _3 BlA:(_ 1“.1} (10)
)0 =23 i 2 (i) azsab=11 (20)

3+2i



(c) (i)Use a combination of DeMoivre and the Binomial to get the result wanted.

(ii)
(—/3-1) =2(Cos _Z” +iSin _Z”) = (—/3-i)" = 2°(Cos — 235” isin =27y

210(%4?):29(14\/5)

(20)

Question 4
(a) Use ﬁzﬁ tofindx,x=21and x=11 (10)
U, U,

(b) Just replace n by n + 1 this gives

1/2{4™ — 2" ) =1/2{44" —22") = 24" - 2" =4" - 2" + 4" =2(U,) +4" (nice) (20)
(c¢) (1) This the first time since 1975 that an AP/GP has been asked ! It was not that
obvious that they wanted the sum to infinity!

g(x) =1+ 2x+3x* +4x°........ nx"*......

x(gx)) = x + 2x* + 3x> + 4x*

g)A=X) =1+ X+ X2 +X* +vrrenn. + X" —nx" (10)
1-x" 1-x"  nx" 1
X)1-x)=1 -nx" = g(x) = ——— N> og(X)=——
g(x)(-x) Ty g(x) %7 1-x oog (X) %)

(c) (i) Thisis an great old question asked before in the early 1990’s 1993 I think !(a
CO’K Special) revived by ND

-1
§ , . (= (n+1)
P(n)=aarar’ar’..ar" =a"(rriririr ") =a (e terty =l 2

(10) the powers of r is an AP .

Question 5

(Q)1.2 =% (10)

(b)The important bit is to show

(k+D1> 2" = (k +) (k") > 22%,..(k +1) > 2...... k!> 2% therefore the statement is true
(20).

(c)()x=18. ©(i)x=In2,x=In1-In3=-1In3 (20)

Question 6

(a)(i) 3(1+ 5x)°(ii) (x=3)7— Zx(l) 10 marks
(x=3)

(b)Standard proof see text book (10 marks)

(b)) dy/dx = ——— 2@ x=1/2,dy/dx = 2(10 marks)
J1-(2x-1)?



(c¢) ()The vertical Asymptote is x = - 1 the horizontal Asymptote isy =0

(i)
-1 _d?y 2 . .
dy/dx = ——= # 0 = no..max..no..min,—>- = - # 0= no..pt..of ..inf lection
(x+1) dx (x+12)
dy/dx is equal at X, X, => ——— =——— = x? + 2%, +1=x2 +2X, +1 just
Y. q 11 A2 (Xl +1)2 (Xz +1) 1 1 2 2 J
simplify to getx, +x, +2=0 marks (10,5,5)

this tpe of question was asked before!

Question 7
(a)dy/dx= 2, the tangent is 2x-y-2=0. (10marks)

dx/dt = 3Cos®t(=S int),..dy/dt = 3Sin*t(Cost) = (dx/dt)* + (dy/dt)2 =

(b) (20)
(=3Cos’tSint)” + (3S int” Cost)? = 9(CostS int) {Cos’t + Sin t}— Sln 2t
(c)
A—-Inx1
f(x):ln—X:>dy/dx:XX > X2 _1- InX@ amax.dy/dx=0=1-Inx=0=Inx=1=x=e,y=1
X X X2

Inx 1. . . )
Toshow x°® <e* = elnx < x = —— < =thisis true because the maximum value of
X e

X is (20)

X (S]
Question (8)
(a) 3

3x
J.(xz + 2)dx :X—+2x+c,..je3xdx -8
3 3

2z

(b)jSm:%@d@ 1/2]1 Cos60d0 = 7/ 4. (u)j—dxu_x +4 = du = 2xdx = du/2 = xdx

l/2j—du:1/2{ln5—ln4}
u
4

(10) each

p
J' —Tan‘l(x—2)§‘:Tan‘l(p—2)—Tan‘1(O):7r/4:> p-2=1=p=3
2



3 3

42 k2]:>2k5 =8=k

l\.)
N\oo

N w

(||)J'\/_dy I\/_dyzg =4=>k®=16=>k=%16
(10)

Generally not a bad paper , most students if they put in the work should get a C it’s
nice to see the examiners delving into the archives of the old leaving cert for
guestions !
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