
TRINITY COLLEGE 

Year 11 Mathematics Specialist Units 1, 2 
Test 1 	2020 

Section 1 Calculator Free 
Combinatorics and Vector Introduction 

STUDENT'S NAME 	5oz_ ct Tior•Is 	(PR  soz)  
DATE: Wednesday 4 March 	 TIME: 11 minutes 	 MARKS: 11 

INSTRUCTIONS: 
Standard Items: 	Pens, pencils, drawing templates, eraser 

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks. 

1. 	(6 marks) 

(a) 	Calculate the number arrangements for the five letters; SWEET 	 [2] 

/w/n-vak' 

/ 	ILA ,b't OLIO 
a'. 	zAir 

 

6 0 

(b) Rewrite using factorial notation n(n —1)(n — 2)(n —3) 	 [2] 

t/ nu ni erad43,  

,o-nLA4,k/ 
(/1-14)./ 

(c) Evaluate 2°  C18 	 [2] 

tietf.40/;\ 

eptsw.er 
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2. 	(5 marks) 

Triangle OAB has OA= a and OB =b . 
A 

(a) 	Determine a vector expression for AB 	 [2] 
—, 	—> 	_____) 

	

A0 4- 06 	 / 51ep 

	

,_-•_ ---- q f-  6 	 / 	ciA.,P,P2r  

Point P and point Q divide OA and OB in half respectively. 

(b) 	Determine a vector expression for PQ 
—, 	—> p0  7 skp 

[2] 

/ aAskoef 

(c) 	What conclusion can be drawn from your answers to part (a) and part (b) above? 	[1] 
-) 

PC9 = 

- I  11-6>  I. / /0'4161d 

/06) IA 
 Pcy' 

(te 0 co A6,1( fr4 4,2) 
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TRINITY COLLEGE 

Year 11 Mathematics Specialist Units 1, 2 
Test 1 	2020 

Section 2 Calculator Assumed 
Combinatorics and Vector Introduction 

STUDENT'S NAME 

DATE: Wednesday 4 March 

  

TIME: 39 minutes 	 MARKS: 39 

INSTRUCTIONS: 
Standard Items: 	Pens, pencils, drawing templates, eraser 
Special Items: 	Three calculators, notes on one side of a single A4 page (these notes to be handed in with this 

assessment) 

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks. 

3. 	(5 marks) 

Nathan sets of on an orienteering event. He walks 5 km on a bearing of 060°T and then 8 km 
on a bearing of 200°T . Determine the vector Nathan must set to return to his starting position. 

AlafietA trecA)f 	0?‘ 

342.39 4.7-- 	( 3f 
7-9 
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4. 	(9 marks) 

A group of four males and three females are selected from a group of 10 males and a group of 8 
females, and arranged for a photograph. Determine the number of ways they can be arranged if: 

(a) there are no restrictions. 	 [1] 

10 
Cy Cs A1 	57 eV 0 ii0C) / 504.4./t,:y. 

(b) three males, John, Paul and Patrick, must be next to each other. 

 

[3] 

3 	7  C C IC 	/ 3 1 	a_K02 02'10 3, 	• 

 

(c) two females, Amanda and Betty, must not be next to each other. 	 [3] 

 

4e/1-ey 

2Ca '°C, 4C1  Q 02 / 

8/ 4t CO) 

eva — 

aAsuoej 

•••• 59 0270 41C0 — 

5-7 415-6 000 

(d) 	no two ' males are to be together. 	 [2] 

,v1F fr1fr1 	11 r 

toc  gc 	z  
3 	• 	. 

4/ 1 	3,  
I 63 (0  
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5. 	(8 marks) 

Four digit PINs are to be formed using the digits 0 to 9 inclusive. Determine how many four 
digit PINs are possible if: 

(a) digits can be repeated. 	 [1] 

/0 000 	
anSw-ei 

/04f   

(b) digits cannot be repeated and the PIN must be greater than 4000. 	 [2] 

6„  

3007Y 

ore 	4C 9C 	3 / 3 Pc 	• 

7 

(c) 	digits cannot be repeated and the PIN must be even. 

cx9 '77 

- 02S-  0 

CC 9C3X  3 1  • 

i/ 69& dA2DX 

v/ 	OAS vt•-ei 	wroit 

[2] 

2 

V ezAsbv-ei 

(d) 	digits cannot be repeated and the PIN must be greater than 4000 or even. 	[3] 

n A(c) 

/ 	oft /IA cliA4 .)*'‘ 	r. 	300 4i 	# 25-00 
	

( 3 z ). 	4 

7 
? 

• efAIA.14-1  

• 30,2q 2,C) (67  

(• 	-/(33.2 
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6. 	(8 marks) 

(a) Determine how many integers between 1 and 10 000 inclusive are divisible by 2, 3 or 5. 
[5] 

	

n(g.) 	s-000 

	

i)(3) 	-3333 

	

n(5") 	g000 

n(i0) .--= WOO 

A(31)5) n (61 	666 

n(2,3A5) 11(3o) 333 

,',(a b 

ek(CtnbrIC) 

( o 3  5-) 5000 4- 3333 -1- a0e) 0 

— /66‘ — i000 - 6‘6 

4-- 333 

1 luoi 
..excioo,  

--z 	73 3 9 
	

Q iN 5 Inet./ 

(b) 51 different integers are chosen from the integers between 1 and 100 inclusive. Prove 
that two of the chosen integers are consecutive. 	 [3] 

(0".5ec 	(Alf 
CP 

sektio 
3/4 	j 92; foe 

are SO /91/fec;,\.. 

or" 

/ 0,61(.00^  

77-zrei a v ) 	1'-4. 	 a/t1  4c 

or,A_ Ger-CC4-17A.,:t_ 	 r5 	/07.eor,,  4,/c 

l'44" 6.0‘ite 	h 	 c' ure Xc w-e s 
ris • 

/is it 	 Avo 	.kje 	fi, o( 
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zo 
/ 	 68.2°  

0„
ti 

 (c. fo 

51>) 60 2 

0 . 

c)( 	.= 33 71c ° 

• ° A ba.A 

(c) 	Determine the time it takes Anthony to reach B. 

di3 hilt cc., 

 

2.0 y2- 7.-- seta& 
= .217170 

61- (1" —  6 

  

  

     

7. 	(9 marks) 

Anthony wishes to paddle his canoe across a river that is 50 m, from point A to point B which is 
20 m downstream. Anthony can maintain a constant 5 km/h in still water. However, the river is 

	

flowing at 3 km/h. 	 0•St" 

	

03 r4115 	 20m 

     

     

50 m 	0.3 	I C° 0.3 m/s 

 

A -6)  

(a) 	Determine the direction Anthony must paddle to reach B directly from A. 	[3] 

(b) 	Determine the resultant velocity. 

/ 60.51A:a rit 4_ 0.3  
0,15v-re/ 

[2] 

, 5 2 	z 	4  (9. 	i- X- - ZA0.3xXy (41 ac2 

-= 0 . C3 M/$ 

aZ v? sec 

(d) 	Anthony now wishes to return directly to A from B. Will the return trip take more 
time, the same time, or less time than your answer in part (b)? Explain. 	 [2] 

rk\ 0 

\ 

lef 

rA 	
/note 

;f 	 1,e 

Cajc4(A 56 -/-4 	re-en 6 ) 
teP6  

.E.eya& 	,41A 

anci 11,./) ce-5(4,(4,-,  
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rg-TC---7)0 

ô.3 
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