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EXTENSION 1 MATHEMATICS 

Instructions: 

General Instructions 

• 	 Reading time 5 minutes 

• 	 Working time - 2 hours 

• 	 Write using black or blue pen 

• 	 Board-approved calculators may be used 

• 	 table of standard integrals is provided at 

the back of this paper 

• 	 All necessary working should be shown in 

every question 

• 	 Start each question on a new page 

Total Marks 

• 	 Attempt Questions I 7 

• 	 All questions are of equal value 



Question 1 Marks 

n 
a) S" l"f 4Imp I y 

4
n+l

-4
n 

. sin4x 
b) Evaluate hm- 1 

;>;->0 3x 

c) The polynomial P(x) = X4 + ax 3 + 2x - 4 has a remainder of -7 when 


divided by x + 2. Find the value of a. 2 


d) Find the coordinates of the point P which divide the interval from A (-1,5) to 


e) Find to the nearest degree, the acute angle between the lines x - y = 2 and 


B(6, -4) externally in the ratio 3: 2. 2 


3x + y = 5. 2 


f) Find Jx..Jl- x dx using the substitution u = 1 - X 2 


2x-3 
g) Solve for x: -- > 1 2 


x2 

Question 2 (Start a new page) 

a) Differentiate with respect to x 


2x-3 
(i) y-ln(-) 2 


3x+2 

(ii) y = tan3 (3x + 5) 2 


(iii) Y cos- 1 (sinx) 2 


b) Find 

f(i) dx 2 

3+4x 2 

2 

(ii) f dx 2 


(iii) f sin2 
:: dx 2 

2 



Question 3 	 Marks 

cosx-cos2x 
a) 	 Prove the identitv. . = cosecx - cotx 3 

. sm2x+smx 

b) P(;r) is an odd polynomial of degree 3. It has (x-2) as a factor and when it is 

divided by (x+4), the remainder is 96. Find P (x). 3 

c) Solve ,f3case - sine = over the domain 0 :::; e :::; 2IT 3 

d) 	 Sketch y = -2sin-1 ~ showing the domain and range on your diagram. 3 
3 

Question 4 

a) 	 Let T be the temperature inside a room at time t and let R be the constant outside air 

temperature. Newton's law of cooling states that the rate of change of the temperature Tis 

proportional to (T-R). 

(i) Show that the function T R + Ae-kt (where A and k are constants) is a 

solution of the differential equation dT = -k(T - R)
dt 

(ii) 	 A metal baking dish is removed from an oven at 200°C. If the dish takes 

one minute to cool to 170°C, and the room temperature is 20°C, find the 

values of A and k, correct to 2 decimal places if necessary 2 

(iii) 	 Find the time that it takes the dish to cool to 50°C. 

b) 	 A particle is oscillating in simple harmonic motion about a fixed point. Its 

displacement xcm at a time t seconds is given by 

x = 2cos3t + 4. 

(0 Explain why 2 :5 x :5 6 is the interval in which the particle moves. 

(ii) 	 Write down the amplitude and centre of motion. 2 

(iii) 	 Find x as a function of t. 1 

(iv) 	 Show that x = (x - 4) 

(v) 	 Show that v 2 = -9x 2 + 72x - 108 2 

(vi) 	 Find the greatest speed of the particle. 1 



Question 5 (Start a new page) Marks 

a) 

D 

Not to scale. 

AD and CD are tangents to a circle. B is a point on the circle such that LCBA and LCDA 

are equal and are both double LBCA. 

(i) Copy the diagram into your answer booklet. 

(ii) LCDA = a and derive LCAD in tenus of a (give reasons). 

(iii) Prove that BC is a diameter of the circle (give reasons). 

2 

2 

b) 

c) 

The equation x 3 - 2X2 + 4x  5 = 0 has roots a,P, y. Find the values of 

(i) apy 

(ii) ap + py + ay 

(iii) a-1 + p-l + y-l 

(i) Differentiate xcos-1x  ...)1 - x 2 

(ii) Hence evaluate f01 cos-1 xdx 

1 

1 

2 

2 

2 

Question 6 (Start a new page) 

a) Prove by Mathematical Induction for n a positive integer, that 

1 x 2° + 2 X 21 + 3 X 22 + ................ + n x 2n- 1 = 1 + (n 1)2n 

4 

b) (i) 

(ii) 

(iii) 

Find the equation of the normal at P(at 2 , 2at) on the parabola 

y2 = 4ax. 

The normal intersects the x  axis at point Q. Find the coordinates of 

Q and hence find the coordinates of R where R is the midpoint of PQ. 

Hence find the Cartesian equation of the locus of R. 

2 

2 



F· d f 	cosxsinx d . h b' .c) III . 2 X usmg t e su stltutlOn u = sinx. 	 3 
2-sLn 	X 

Question 7 	 Marks 

a) 	 (i) Show that cos- 1 2- = tan-I!
V5 2 

(ii) Hence prove that tan- 1 ~ + cos-1 ~ = tan- 1 
7 	 33 vS 4 

b) 	 When the polynomial P(x) is divided by x + 4 the remainder is 5 and when P(x) 

is divided by ex - 1) the remainder is 9. Find the remainder when Pex) is divided 

by (x - l)(x + 4). 3 

c) 
y 

Not to scale. 

A boy throws a ball and projects it with a speed ofVm/s from a point 1m above the ground. 

The ball lands on top of a flowerpot in a neighbour's yard. The angle of projection is 8 and 

indicated in the diagram. The equations of motion are x ;; 0 and y = -10. It has been found that 

y = Vtsin8 St 2 + 1. 

0) Show that x = Vtcos8 

(ii) When the ball is at its maximum height above the ground, it passes 

directly above a 1.5 metre high fence and clears it by O.Sm. 

Show that V = -
sinO 

3 

(iii) Find the value of V given e = tan-l~, giving your answer in exact form. 
40 
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