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Mini Examination
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Instructions

¢ Thete are four (4) questions, each worthi15 marks
. Attempt all questions .

o Answet each question in a new booklet

e Show4l necessary working

. Calculétors are allowed in all sections

" Time Allowed: 90 minutes Total i 60 .



Question 1 (15 Marks) START A NEW BOOKLET Marked by CJL

(a)  Use one application of Newton’s method starting with x =1 to find the next

approximation to the root of the equation Inx— 1 0 2
x
()  For what value of p is the expression 4x° —x+ p divisible by x+3 2

(¢) Let o, S and ¥ be the roots of 2x° ~x* +3x—2=0.

Find the value -1—+l+l. 3
a By
(d  Consider the function P(x)=x"—~In(x+1). 4

(1) Show that a root exists between x=0.8 and x=0.9

(i) By halving the interval twice find a better approximation to the root.

(¢) By first factorising f(x)=x’~x’—8x+12, draw a neat sketch of the

function y = f(x) 4

EXAMINATION CONTINUES OVER THE PAGE




Question 2 (15 Marks) START A NEW BOOKLET Marked by HRK

(a)  Use the substitution u=Inx to find J-l—(]nx)z dx 3
X

1)) P(2p,p2) is on the parabola x* =4y.

(@  Show that the equation of the normal at P is x+ py=2p+ p’ 2

(ii)  The normal at P meets the y-axis at N. M is the midpoint of PN.
Find the coordinates of M. 3

(i)  Show that the locus of M is another parabola with vertex S(0,1)

where Sis the focus of the original parabola x* =4y . 2

(iv)  Prove that SMis parallel to the tangent at P. 2

(v)  Show that there are 2 positions of P for which APNS is equilateral.
Find the corresponding coordinates of P. _ 3

EXAMINATION CONTINUES OVER THE PAGE




Question 3 (15 Marks) START A NEW BOOKLET Marked by HRK

(a)

(b)

(i)  Using the substitution u = Jx and the result shown in part (i),

2

x
evaluate dx 4
J. o 1+ \/;
For the function y = x’¢™*: 9

(i) Find any stationary points and establish their nature.
(i)  Find any points of inflexion.

(iii)  State any intercepts.

(iv)  Find any asymptotes.

) Sketch the curve.

EXAMINATION CONTINUES OVER THE PAGE




Question 4 (15 Marks) START A NEW BOOKLET Marked by SKB

X
Consider th ey=——oH,
(a) onsider the curve y 3

@ Prove that the curve represents an odd function. 1
@i  Find Q 1
dx

d’y _ 8x(x*-3)

2Py find the turning points on the curve and

(i) If

determine their nature. 2

(iv)  Hence find the points of inflexion on the curve by testing concavity

changes or otherwise. 2

V) By noting any tendencies hence sketch the curve. 1

M) @ By noting that n!=n{n-1H{n~2)(n-3)....3)2)Q)
and that (n+1)!=(m+1Dn! whereby 6!1=6(5)(4)(3)(2)(1)=720,

use mathematical induction to prove:

In(n!)>n for n26 where n is a positive integer. 4
(if) Hence show that —L‘ < -1;- for all positive integers n=26. 1
nl e
(iii) Hence show that -!-+—1—+—1-+i+ ...... <19§-+ 5 !
11 2t 31 41 60 e’(e-1)

END OF EXAMINATION
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