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o There are 3 sections of value 13, 13 and.12

s Marks for each part of a question are indicated

* Al questions should be attempted on the separate paper provided
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Section A 13 Marks

L Two of the roots of the polynomial equation x° —13k¢* +13kx—1=0 are kand

l where k> 0.
k

(i)  Find the third root [1]
(i) Find the possible value(s) of & 2]
2. A polynomial P(x) is of degree 3. Ttis also odd. Ie. f(—x)=—f(x).
@) Show that x is a factor of P(x). [2]
(i)  This polynomial has (x -+ 3) as a factor and when it is divided by X
(x — 2) the remainder is 10, Find P(x). [2]
3. The polynomial P(x)=ax®+bx+c (where a#0, c#0) has one factor in the
form (x2 +px+1) where p isreal and p#0. »
(i)  Find the other factor. (1]
(ii)  Hence or otherwise show that a* —¢* = ab [2] ¥
4. ) Show that f(x)= x> —3x*+x—4=0 has atoot between 3
and 4. (1]
(i)  Apply Newton’s Method once to find a more accurate
approximation of the root given that given x=3.5 is an
approximate root. Give your answer correct to 2 decimal
places. [2]
Section B = Start a new page 13 Marks
. . 7
5. @ Show that +/3 sinx — cosx can be rewritten as 2sin (x - E) 2]
(ii)  Hence or otherwise solve J3sinx—cosx=1 for 0<x<2x [2]

Section B Continued on Next Page
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Section B Continued

6. @ Show that the equation J3sec?0~2tan6—2+/3 =0 can be rewritten

as (x/gtan9+l)(tan9—«[3—)=0 2]

(ii)  Hence or otherwise find the general solutions to the equation
V3sec?0-2tan6-23=0 2]
7. 6)) Wiite down the expansion tan{@+f) [1]

The diagram shows 2 building, 4C, with windows at D and E. From a point, B, on
horizontal ground, it is found that ZABE = £ZDBC.

DIAGRAM NOT
TO SCALE
A
DC=9m, DE ="T2m, AE=36m
BC=x metres 3
LCBD =0, ZEBC=f . B
117 90x
if)/  Show that — = 2] 3L
i) ' ow tha . 739 ) 21 ¥
Hint: First find tan(a+ ff) in AABC
D
(iii)  Hence show thatx = 56.2m to 3 significant figures [2] 1 =
. C-
Section C — Start a new page 12 Marks
8. Prove that — o4 tand A 2]
1+cos8A
9. Show that 2eosA =tan2A I3]

cosecA—2sinA

Section C Continued on Next Page
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Section C Continued

sin36 . 0836 ¢ independent of 6. ’ 2]
sin@ cos@

10. Prove that

11. A surveyor stands at a point 4, which is due south of a tower OT of height 2 m.
The angle of elevation of the top of the tower from 4 is 45°. The surveyor then
walks 100 m due east to point B, from where she méasures the angle of elevation

of the top of the tower to be 30°.

A B
@) Express the length of 04 and OB in terms of A. [1]
(i)  Showthath= 50/2. [2]
(iii)  Calculate the bearing of B from the base of the tower. 2]
End of Task
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