Newington College Year 12 Ext 1 Mathematics Assessment 3 2013

Total marks 36
Attempt questions 1-3
Answer each question in a SEPARATE writing booKlet.

Question1 (12 Marks) Use a SEPARATE writing booklet Marks

a the velocity of a particle is given V= “and itis
(a)  Ifthe velocity of a particle is given by ms'and 2

2t +1

initially at X = 1, find an expression for the displacement X in

terms of {.

(b) A particle undergoes Simple Harmonic Motion about the origin O. Its

displacement, x centimetres from the origin at time t seconds, is given

by X = 4cos[2t +%j

(i) Express the acceleration as a function of displacement. 1
(i)  Write down the amplitude of the motion. 1

(iii)  Find the maximum speed and the time at which it first occurs. 2

() The acceleration of an object moving along the x-axis is given by

a=10x- 5X3 cm /Sz. Itis released from restat X = 2.

(i) If Vis the velocity, show that vi=x? (10 —~2.5%* ) 3
(ii)  In which direction does the object first move? Show why. 2
(iii) Where does the object next come to rest? 1
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Question2 12 Marks  Use a SEPARATE writing booklet Marks

(a)  Abaseball pitcher throws his fastball ball at 40 metres / sec. He
releases the ball 1.8 metres above the ground at an angle of 2" above

the horizontal and at a distance of 18.4 metres from the batter.

The equations of motion for the ball are: X = () and y=-10.

Take the origin to be the ground directly below the point where the

pitcher releases the ball.

(i) Using calculus, prove that the coordinates of the ball attimet 3
are given by:

X =40t cos(2") and y ==5t” +40tsin(2°)+1.8

(ii)  Find the time it takes for the ball to reach the batter. 1

(iii) To be a “strike” for a particular batter, the ball must pass the 2
batter between 53cm and 115cm above the ground. Was this

ball a strike? Show your reasoning clearly.

(iv)  Find the angle (to the nearest minute) at which the ball arrives 2
at the batter.

(b)  Given the equations of motion of an cannonball fired from the origin

with initial speed V M / Sat an angle of ¢ are given by:

X=Vtcosa and y = —%gt2 +Vtsine,

(i) Show that the Cartesian equation of the path of the object are 2
2

sec’ o + Xtan &

givenby Yy = — 29\/2

2

(i)  Show that the range on level ground is given by —sin2¢. 1

(i) IfV =33 m/S and taking g=10m /Sz, find the maximum 1
distance that the cannonball can be fired.



Newington College Year 12 Ext 1 Mathematics Assessment 3 2013

Question 3 (12 Marks) Use a SEPARATE writing booklet Marks
5
(a)  Find the coefficient of X°in the expansion of(l — 2X2) 2
4 9 13
(b)  Using the fact that (1 + X) (1 + X) = (1 + X) , show that 2

‘c,°C,+'C,°c,+*Cc,°C,+*C,°C,+*C,°C, = °C,

20
() Let(2+5X ®=5'T where T, is the term in X¥.
k k
k=0
T., 100-5k
(i) Show that = X 2
T, 2k +2
(i) IfX= 5 find the greatest term in factored form. 3
(d) (i) Use the binomial theorem to obtain an expansion for 1
2 2
(1 + X) " + (1 — X) " where n is a positive integer.
(i)  Hence evaluate |+ 20(:2 + 2OC4 +rreenes + 2OC20. 2

End of Paper
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