a-MATHEMATICS

Alpha Mathematics

Half-year examination 2019

Time: 2 % hours

Total: 165 marks

INSTRUCTIONS AND INFORMATION
Carefully read through the following instructions before answering the question paper:

1. This question paper consists of 6 pages, a formula sheet of 1 page and an answer
sheet of 1 page.

Answer ALL 9 questions.
Number the answers exactly the way the questions are numbered.

Non-programmable calculators may be used, unless otherwise indicated in the
question.

Unless indicated otherwise, all answers, where necessary, must be given correct to
two decimal places.

Cleary show all calculations, diagrams, graphs et cetera that you have used in
determining the answers.

Answers only will not necessarily be awarded full marks.

The diagrams in the question paper are not necessarily drawn to scale.

All angles are given in radians. Answers must also be given in radians if necessary.
10. Aformula sheet isincluded at the end of this question paper.
11. Write neat and legible.
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Question 1

This question must be answered on the answer sheet. Every question has ONLY one correct
answer and is worth two (2) marks. Mark the correct answer with an X on the answer sheet.
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The equation of f(x) is:

Half-year examination 2019

[20 marks]

(A) y=Ix-2[-1 B) y=I[x—-2/+1 (2,-1)
€ y=I[x+2]-1 (D) y=|x+2|+1

-3

/

(2x — 1) is a factor of:
(A) 2x*+3x+1 (B) 2x?—-x-1
(€) 4x3—4x?2—x+1 (D) 4x3—-3x-1

-5
The expansion of G - x) will converge if:

(A) x| <1 (8) lxl<; (€ Ixl<2 (D) Ixl<;

X
How many terms do the expansion of ~Tox have?

(A) 3 (B) 4 () 5 (D) Infinity

If |[x| =3x+ 1, thenx =
1 1 1 1

(A) —3 (B) - (C) —=of —= (D) Nonex

The inverse function of f(x) = sin 4x will be defined if the domain of f is confined
tox € .-

m T m T m T
@ [-57] | [-5%] (© [-mn] ) [-3:7]
9
The term Ka*b'? is a term in the expansion of (%a + 1Ob2) ,thenK = -
(A) 126 (B) 20000 (C) 20100 (D) 20160
Decompose into partial fraction: & = ---, where g(x) is any expression with real
p p e g y exp
coefficients in terms of x.
A B A Bx+C Dx+E
(A) x2 + x2+1 (B) x + x2 x2+1
@ 2+Z4+-2° (D) None of the previ
ol o one of the previous answers.

f(=)
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1.9  The piecewise function of an absolute function is given:

fe={*7% T X2, then £(0)+ £(5) + £(10) =

(A) -7 (B) 6 () -3 (D) 14

1.10 |Ifa,b,c,d and e are real numbersand a # 0, thenax” + bx®° + cx3 +dx+e =0

(A) hasone real root. (B) atleast one real root.
(C) has an odd number of non-real roots. (D) no real root.
Question 2 [21 marks]
2.1 Decompose M into partial fractions. (9)
(x%2+1)2
2.2 Use Mathematical induction and proof that the statement is valid for al n € N.
1 1 1 1 n
1x4 + 47 + 7%x10 Tt (3n-2)(3n+1) - 3n+1 (12)
Question 3 [19 marks]
3.1 (a) Show that (x + 2) is a factor of x3 — 6x — 4 by using the factor theorem. (3)
(b) Use synthetic division, or otherwise, and hence solve for x € R in
x3—6x—4=0. (6)
3.2 Factorize 6x* —37x3 + 125x2 — 149x — 65 completely over Z[x] if it is further given
that 2 — 3iis a root. (10)
Question 4 [20 marks]
41  Solveforx € Rin:
(@ [x—=7[=0 (2)
(b)  17—x|>0 (2)
(c) lx + 2| = —10 (2)
(d) = =6 (5)
|5
(e) 2—|x—8|>2 (3)

1
4.2 Sketch the graph of y = — " |x + 1| + 2. Clearly indicate all intercepts with the axes and

the salient point on your sketch. (6)
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Question 5 [15 marks]

3
Consider the sketch of f(x) = |x + 3| —2and g(x) = 1 A, B and D are the intercepts of f

with the axes and C is the salient point of f. E and F are the point of intersection of f and g.

E

5.1  Write down the coordinates of C, the salient point of f. (2)
5.2 Determine the coordinates of A, B and D, the intercepts of the f with the axes. (4)
5.3  Determine the coordinates of E and F, the point of intersection of f and g. (7)
5.4  Hence, give the value of x for which —2 < f(x) < 0. (2)
Question 6 [15 marks]
6.1 Determine and simplify the first 3 terms, in increasing powers of x, in the expansion

of (2 —5x)10. (4)

12
; . 2_ 1

6.2 Given: (6x 3x)

(a) Determine the 3™ term in the expansion. (4)

(b) Determine the constant term in the expansion. (7)
Question 7 [17 marks]
7.1 The coefficients of x? and x3 in the expansion of (3 — 2x)® is a and b respectively.

Find the value of %correct to 3 decimal places. (5)

1+x
7.2 (a) Determine and simplify the first four terms in the expansion of )+ (8)
11
(b) Hence, use the results of question 7.2(a), and determine the value of ;. (4)
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Question 8 [20 marks]
8.1  Given: h(x) = arctan(x + 1) +§
(a) Determine the inverse of h(x) in the form h™1(x) = --- (4)

(b) h(x) is a function, only if the domain of h~1(x) is restricted. Give the interval of
the domain of h™1(x) so that h(x) will be a function (3)

(c) Sketch h(x) on an axes.

Clearly indicate the intercepts with the axes, the coordinates of the end points
and asymptotes. (5)

8.2  Given the function f(x) = arccos(x — p) + g and g(x) = %arcsin X+ g The functions

have a common point of contact at A, one of the end points of f and g. B(3; y) is an end

point of f.
Y
A
"
f
X
B(3;%)

(a) Determine the coordinates of A. (4)

(b) Hence, or otherwise, determine the values of p and q. (4)
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Question 9

and AB = /3 units. Arc BC is part of a circle with center A and meets OA at C. Arc CD is part of a

circle with center O and meets OB at D.

9.1
9.2
9.3
9.4
9.5

A

—

O B

Determine the area of the sector ABC and leave your answer in terms of .

Show that AO = 2 units.
Determine the area of AOAB and leave your answer in root form.
Determine the area of the shaded region, correct to 3 decimal places.

Determine the circumference of the shaded region.

- END OF THE QUESTION PAPER -
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[18 marks]

The diagram shows a triangle OAB where ABO is rectangular, AOB = g radians, OAB = g radians

(2)
(2)
(3)
(4)
(7)
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ALPHA MATHEMATICS FORMULA SHEET

ALGEBRA:
—b + Vb2 — 4ac |x|:{x if x>0
n 2
n _ nx nn-—1x
(a+b)"=2(r) a™"b" (1+x)”=1+—+¥+--- sif x| < 1
1! 2!
r=0
VECTORS:
a*b = |al||b|cos6 a*b=a,b,+a,b, +a,b,
CALCULUS:
b b
xn+1 b f(an)
x"dx = V=mn x)]? dx Apiq = Ay —
[irar=[35] [reora  an=a-5e
a
TRIGONOMETRY:
Inasector: s=1r8 and A = %rze
Identities:  sin’x 4+ cos?x =1 tan’x + 1 = sec®x cot? x + 1 = cosec?x
1 1 1
cosecx = — secx = cotx =
sin x COS X tan x
Yo=Yy
y—y,=m(x—x,) m= 2 -2 m = tanf
X2 —Xq
a b c ) ) )
InAABC: —— = —— = — a* =b*+c*—2bc.cosA
sinA sinB sinC
1
area AABC = Eab. sinC
TABLE WITH DERIVATIVES:
F(x) F'(x) F(x) F'(x)
ax™ nax™ 1 bgsin x 1
) arcsin x V1 = x2
sin x COS X bgcos x 1
COS X —sinx arccos x V1 —x2
5 bgtan x 1
tan x sec? x Arctan x 211
cotx — cosec” x f().g(x) | f'(x).g0) + f(x).g'(x)
secx secx.tanx f(x) f'00).g(x) — f(x).9'(x)
g(x) [g(x)]?
cosec x — cosecx.cotx ; ;
flg(x)] f'lg(x)].g'(x)
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Alpha Mathematics Grade 11 - Half-year examination 2019

ANSWER SHEET
Name and Surname:
Question 1 2 3 4 5 6 7 8 9 TOTAL
Total [20] [20] [15] [21] [19] [16] [16] [20] [18] 165
Learner’s
mark
Question 1
1.1 A B C D
1.2 A B C D
1.3 A B C D
1.4 A B C D
1.5 A B C D
1.6 A B C D
1.7 A B C D
1.8 A B C D
1.9 A B C D
1.10 A B C D




