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tion 4 (Start a new page) | | .
YEAR 12 (Qal;{:l?t::[l\cltérs A.B,C, DFlf . G are amranged around a circle. Find the probability that A
3 0 and B are not to together.
1997 Mathematics 3u Term 2 Open Book Assessment . '
(b) A daredevil on a motorbike is planning to jump a gorge 200m wide. At the gorge's edge
Tlme Allowed: 85 minutes the speed of the bike 1s 50m/s and the angle of projection is 30" above the honzontal.
- Start each question on a new page (1) Wnite down without proof the cantesian cquation of the trajectory.
- Marks may not be awarded (or poorly amranged worlk: (i1) Show that the nider succeeds in jumping the nver. ; f
- No equipment may be borrowed dunng the exam. a {i11) Find the angle that the bike makes with the honzontal on the other side of the
nver.
Question ] (Start a new page)
(a) The rate of change in the number of birds (B) in a colony is given by %E = k(B - 1000)
| .
where tisin years and k is a constant. The number of birds at the start of 1990 was 1500
Question 3 (StaT aln)m} page) ing aong the x axis is given by
* - . (a) The speed V (m/s) of a point moving .
(1) Show that B = 500¢” + 1800 V2 = 144 — 36x2 + 180
(1) At the start of 1992 the number was 1800. Find the number at the start of 1997 (1) Prove the motion 1s SHM

1o the nearest 100, (1) What i1s the maximum speed of the motion.

. : . . _ L o . . . L. /s (at an angle 6 )towards a wall
(b) A particie moves in a straight line so that at time 1 its dis la l b)A particle is projected with an initial speed of 64m | ras a ‘
IS givcp:by X=13-2124 31~ ? splacement (x) from the origin Laicﬁs 100 m honizontally (rom the point of projection and 10 m high. (Air resistance is

(1) By finding v (in terms of t) show that the particle never stops to be neplected and the acceleration due to gravity is taken as 10m/s2.)
() Find when i1t is travelling at its slowest speed (Justily your answer)

(1) Show that the parnticle just clears the wall when

500001tan ' 8 - 409600tan 8 + 90960 = 0
Question 2 (Start & new Da

)
(a)The letters of the word DEP’OS!TOR are to be arranged in a row. Find the number of
arrangements if :-

(1) the "word" starts and ends with a consonant
(1) the vowels occupy the even places.

(u) In what range must the angle of projection lie for the wall 10 be cleared.

1.,
(b) The acceleration of a panticle moving in a straight line is giv dx

en by —3- « 2x - 4 where 1estion 6 (Start a new pagpe) f
di -' ( . : - : dt’ " %)t:ﬁ\ :mul (:(rf 6 players isl;clcctcd at random to form a \*och!ball team from a group of 10
X I;:g]lf-: Isus;)lligé:tn;:r;lfr‘;mclrcs. rom the ongin O and t s the time in seconds. Initially the girls and S boys. 6 of the girls and 3 of 1the boys have played the game before. Find the
ps - N  tm probability that of the 6 selected :-
(1) If the velocity of the panticle is v m/s, show that v2 = 2(x2 - 4x) (i) 4 are girls and 2 are boys.
(1) Show that the particle does not pass through the origin. (i1) at least 4 of the players are girls that have played the game before.
(11} Find the position of the particle when v = V90 . Justify your answer., e
7 (b) To ift a weight a boy uses a rope 20m long thrown over a tree branch which s 6m of{ t
the ground. He ties the rope around his waist ( 1m off the ground) and walks off at constan
Question 3 (Start a new page) soced of 1m/s. | N .
A particle P 1s moving in SHM about a fixed point O. The displacement x metres at time t Aptcﬁmc (. let the boy be distant X metres from the vertical below the weight and let the
| | ¢s above the ground.
seconds is given by x = 4/ 2sin(3t + -J—:—-) weight be y metres above the g

(1) Draw a diagram illustrating the above information

(1) Find the equation for velocity in terms of x (¥ ind how fast the weight is nsing when it s 3m above the ground.

(11) Show X = —9x

i ' END OF THE TEST
(1) Find the imtial displacement and velocity of P THISISTHE

(1v) Find the ime taken to reach the maximum displacement from O, for the first
lime.
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