J16/P13/4. Answers:d=6,r=5
The 1st, 3rd and 13th terms of an arithmetic progression are also the 1st, 2nd and 3rd terms respectively
of a geometric progression. The first term of each progression is 3. Find the common difference of

the arithmetic progression and the common ratio of the geometric progression. [5]
AP Also, r:L=3+12d
T, 3+2d
Is"term U1=a=3
C3+2d  3+12d
3rd term Us = 3 + 2d T3 340

(3+2d)" =3(3+12d)
9+12d +4d* =9+36d

13th term Uiz = 3 + 12d

G.P 24d —4d> =0
Ti=Ui=3 4d(6-d)=0
4d=0 or 6-d=0
T2=Us=3+2d d=0 d=6
d =6 only
T3=Uz =3 +12d
3+2d
r:L:3+2d r= 3 =5
T, 3

J17/P11.4. Answers: (i) 50, (ii) 22400

(a) An arithmetic progression has a first term of 32, a 5th term of 22 and a last term of —28. Find the

sum of all the terms in the progression. [4]
a=32 Use T, formula to do so.
a+4d =22 AP T =-28
3244d =22 a+(n-1)d =-28
4d =-10 32-2.5(n-1)=-28
d=-2.5

2.5(n-1)=60
To use Sy formula, we need n also. (n-1)
To find the number of terms, (n—1)=24
we need to know which term is -28 (the n=25
last term). =~ S, =§(32 -28)=50

(b) Each year a school allocates a sum of money for the library. The amount allocated each year-
increases by 2.5% of the amount allocated the previous year. In 2005 the school allocated $2000.

Find the total amount allocated in the years 2005 to 2014 inclusive. 1311
Allocation 2005: U; = 2000 Allocation 2007:
U, =2000+ (2—5x 2000} U, =2000x1.025 + (ﬁx 2000x1 .025J
100 100
Allocation 2006 : :2000(1+0.025) =2000x1.025(1+0.025)
=2000x1.025 =2000x1.025x1.025

=2000x1.025°
This is a 6.P with a=2000 and r =1.025



2005 to 2014 inclusive = 2014 - 2005 +1 = 2000(1.025‘0 —1)

10 years S = gge T = $22400(3 5f)
Total amount allocated = Sio

M17/P12/2. Answers: 8

: of 4 2\’ o 2 i : s
In the expansion of (? + lm“) . the coefficient of x is 5. Find the value of the constant a. [4]]
[ #

Method 1:

n Coefficient of x = X'
(r+ l)th term = [ ja""br

r
. h . f b ) B X3r—5 — Xl
1n the expansion of (a+

p (a+b) 3Ir-5-=1
r=2

(re)” term:[:]%f'r (20

5
Coefficient of x = 2°a™' =40a"
B 5 2r arXZr 2
- r aS—r XS*(

5 402! =5
:[rjzr a‘2r—5X3r—5 a= 8
Method 2:
5
(LJrzaxzj Coefficient of x =40
ax a
5 4 3
(L)L L (2ax2)1 Lo (2ax2)2... ~.40a™ =5
ax 1)\ ax 2 )\ ax _
a=3§
1 10 40
= a5X5 +_a3X2 +;X...

M17/P12/8. Answers: (i) 2(3x+2)"+3 , (ii) %,/(x—s)/z - y . x>11, (i) 0, 4

The functions f and g are defined for x = 0 by

- 2]
f:xe—= 2x-+ 3,

g:xr3x+2

(i) Show that gf(x) = 6x> + 11 and obtain an unsimplified expression for fg(x). 2]
gf (x)=g(2x* +3) fg(x)=f(3x+2)
=3(2x+3)+2 =2(3x+2)" +3
=6x" +11
(ii) Find an expression for (fg)"'{_r} and determine the domain of (fg)~ " [5]
Lety = fg(x) 54 y-3
=2(3x+2)" +3 X:%

The domain of fg is the domain of g: x>0

2



Since x takes positive values only,

() () ="—5—

Domain of (fg) ' = Range of fg

(iii) Solve the equation gf(2x) = fg(x).

gf(2x) = fg(x)
6(2x)° +11=2(3x+2)"+3
24x* +11=18x> +24x+11

fg(x)=2(3x+2)" +3
Since domain of fgis x>0, range of fg is
fg(x)>11

.. Domain of (fg) " is x>11

(3]

6X*—24x=0
6x(x—4)=0
X=0 or x=4

N16/P13/8. Answers: (i) (2x+3)" +1, (ii) 2x + 3 (iii)0.5\x~1-1.5 , x > 10

. 7 : ; Y i
(i) Express 4x~ + 12x + 10 in the form (ax + b)~ + ¢, where a, b and ¢ are constants. 3]

4%* +12x+10
=4(x2+3x+2.5)

= 4] (x+1.5)" +0.25]

=4(x+1.5)" +1
=22 (x+1.5)" +1
=[2(x+1.5)] +1

:(2x+3)2+1

(ii) Functions fand g are both defined for x> 0. Itis given that f(x) =x* + 1 and fg(x) = 4x” + 12x + 10.

Find g(x).

fg(X)=4x> +12x+10
f(g(x))=4x"+12x+10

(iii) Find (fg]"(,\') and give the domain of{fg)".

Lety = fg(x)
=4x> +12x+10
=(2x+3) +1

:—Si‘/y—l
2

X

fg has domain g: x>0,
N16/P12/3. Answers: (i) x < -1, x > 4, (ii) -3
A curve has equation y = 2x* — 6x + 5.

(i) Find the set of values of x for which y > 13.

(1]

(2(x)) +1=(2x+3) +1
~g(x)=2x+3

(4]

() (=t

Domain of (fg) "' = Range of fg
Range of fg = fg(x)>10

.. Domain of (fg) ' x>10

(3]



2X* —6X+5>13

2X> —6X—8>0
X*=3x—4>0
(x—4)(x+1)>0

Critical values of x=-1,4

[x<-1]|-1<x<4|x>4
(x-4)(x+1)\ + \ - \ +

SX<=lux>4

(ii) Find the value of the constant k for which the line y = 2v + k is a tangent to the curve. [3]

y=2Xx"—6X+5
y=2x+Kk

Replace y by 2x + k into first equation

2X+Kk =2x*—6X+5
2x* —8x+5-k=0

N16/P12/2. Answers: (i) k = 3, (ii) —54.2°,35.8°

Since line is a tangent to the curve,

b>—4ac=0 for the above equation

64-8(5-k)=0
k=-3

(i) Express the equation sin 2x + 3 cos 2x = 3(sin 2x — cos 2x) in the form tan2x = k, where k is a

constant.
sin2X+3cos2X =3sin2X —3cos 2X

2sin2X =6cos2X
tan2Xx =3

(ii) Hence solve the equation for —90° < x < 90°.

tan2X =3
Key angle = tan ™' (3) =71.57° (2 dp)
2x=71.57°,251.57°

Now —90° < x<90°, for 2x: —180°<2x <180°

(2]

(3]

To obtain additional answers +360° to
71.57°,251.57°

~.2x=71.57°,-108.43° keeping only values of
2x for which —180°<2x<180°

X =-54.2°,35.8°






