CALCULATOR-FREE 3 SPECIALIST UNITS 1 AND 2

Section One: Calculator-free 35% 2%51 Marks)

This section has seven (7) questions. Answer all questions. Write your answers in the sBaces
provided.

Working time for this section is 50 minutes.

Question 1 marks)wﬁé
(a) Determine the number of real solutions to the equation x? + x + 1 = 0. Wmarg)}g ;
bdue = -4 =7 1 v
' 0!
(b) Determine all complex solutions to the equation x? + 2x + 10 = 0. (2 marks)
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(€) x; and x, are the complex solutions to the equation 4x? = 20x — 41. If x; = 2.5 + 2i, plot

X1, X, and x; + x, in the complex plane below. (3 marks)
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uestion 2 7 marks
Questi ( ks)
Three vectors are givenbya =2i—2j,b=i—-3jand ¢ = 3i +j. 7
&y
Determine %o
(a) a unit vector d, parallel to a + 2b. (3 marks)
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(b) the value(s) of k so that the magnitude of the vector a + kb is 4. (4 marks)

; ko |
Lot | = [ (55 |

|

B ‘E{@%’ii\f% {«%m Eff% - W

A ’ " £
& wetlrld s b e+ Tl = (6

ok 4 bl = 8 e
. w i =)
w Gk gk

%
2

Yo + 3:%% e

Py
41
{

See next page



CALCULATOR-FREE 5 SPECIALIST UNITS 1 AND 2
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Question 3 e (9 marks)
. : 12 =31 ,_[-31 ~_[1 0 -1 _
Consider the matrices A = [_2 4 ] B = [ 5 ] C= [0 ) _2] and D = [,4 * —51,1 ?
It 2y 1x let TS
(a) It is possible to form the product of all four matrices. State the dimensions of the resulting
product. (2 marks)

ABDC = 2x3
& By AC = T

(b) Determine the matrix %DC. (2 marks)
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(c) Determine the inverse of matrix A. (2 marks)
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(d) Clearly show use of matrix algebra to solve the system of equations 2x — 3y + 3 = 0 and

4y = 2x + 2. (3 marks)
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Question 4

Letz; =2-2iandz, =3 +1.

(a) Simplify

(i) 224 — Z5.

(b) Show that Z; X z; = z; X z,.
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Question 5 %(Ei marks)

x+25°

: ) =+/3for 0° < x < 540°. w #J(,B'if’marks)

(a)  Solve the equation tan(
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(b) Prove that (1 — cosx)(1 + secx) = sinx tan x. (4 marks)
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Question 6 S (% marks)
(a) Determine the value(s) of a for which the matrix [631 Zaa] is singular. %arks)
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(b)  The non-singular matrix Bis such that[-3 2]xB =[8 3]and[2 6]xB=[10 4].
(i) Use these results to show that {—1E§T>QB = [187} (2‘\’marks)
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Question 7 (8 marks)

(a) Prove that the sum of any three consecutive terms of an arithmetic sequence with first
term a and common difference d is always a multiple of three, for a,d € N. (3 marks)
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(b) Use mathematical induction to prove that 72*"1 + 5 is always divisible by 12, for n € N.
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