Mathematics Higher Level for the IB Diploma

Revision answers: Algebra, functions and equations
(Topics 1 & 2)

-

Coursebook chapters: 1-8; 15; 25 ]

N\

1. (a) R

0) 0= 5

©) £'5) = ée“’ [5 marks]
2. a-bi+2a+2bi=31 = a=0,b=3 [4 marks]
3 8afb=—13,£+b=2 az—ﬁ, =ﬂ [5 marks]

4 65 65

4, (a) y>1

(b) 3(4e" +1)°=75 = 4" +1=5 = x=0 [8 marks]
5 (a) 2 6 40

: a X =
1 3

(b) 8! -2 x7!'=30240 [6 marks]
6. (a) Use GDC to sketchy =2(x — 1)* — 6

(b) From GDC: —1.35 <x<3.35 /5 marks]
7. (a) Arithmetic series, u; = 500, d = 25, Sy = 14750

(b) Geometric, u; = 500, r=1.05, u,, = 500 x 1.05" "'>1000 = n=16 (from GDC)

500(1.05" -1) _
(©) o5 > B (1000 + 25(n — 1)) = 5000 gives n = 27 days [9 marks]
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8. (a) x—2

() fx)=f s equivalent to f{x) = x (because the two graphs cross on the line y = x.

x+3
2x-5

=x = x=-0.4360r3.44 [5 marks]

9. (a) p(3)=0
(b) p(x) = (x — 3)(2¢" +x-3) = (x — 3)(2x + 3)(x - 1)

(c) Cubic graph with x-intercepts —1.5, 1, 3 and y-intercept 9. [9 marks]

10. The inductive step is:
k .k
Forn=k 5 +9 +2=44,n=k,
soforn=k+1,5 49" 425 sf i 9x@a—5"_2)+2=364-4x5—16

= 4(94 - 5"~ 4) .. divisible by 4

[9 marks]
11. Gaussian elimination gives:
x=2y+z=5
Sy=
0=0
So,z=ty=02,x=54—1¢ [7 marks]
12. (a) The inductive step uses the compound-angle formulae for sine and cosine.
(See Worked example 15.19 for a similar method.)
2
(b) () w=e?
. -
(11)1+w+w2+a)3+a)4= " P —Dasew’ =1 [10 marks]
-
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13. x1+x2=*2,x1*x2=1 = (x2+1)+x2:72 = xzzl[_é_l)z_i_l
a a

c [ b lj( b 1} c
Xx,=— = |-—+—||-—-—=|=—
a 2a 2 2a 2 a

2 2 2 2
= [b) _(l) :E = b a :£ = bz—a2=4ac [6m(17’k5]

2

_ -1 _
14. xn+npxn 1+n(n )pzxn_z=xn-i-20xn_1 +180x"

2
1
= np=20, wﬁ:lso
-1
- ”(”2 )4020 —180 = n=10,p=2 [6 marks]
n

15. p(x) = (x> + 3x + 2)g(x) + (5x + 1)

p(=2)=(0)q(x) + (=10+ 1) =—9 [4 marks]

16. (@) atpty=—bandy=a+p = 2a+p)=->b

d 2d

a+fB b

offy=—d = off=-

(b) If a and p are solutions of the quadratic equation then tmx+tn= x—a)x—p).
Therefore o f = n and —(a + f) = m, which gives:
b 2d
m=—,n=—
2 b

2
(c) Three real roots when a, f§ are real, i.e. m—4n>0 < s > % o b >32d (as b>0).

/9 marks]
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