Twenty-One Today

NUMBER 1
Solutions
Answer 1
1 « (V7 +1) V7 +1
V7 -1 (V7 +1) 7-V7T +V7 -1
N7 +1
a 6
Answer 2
By the factor theorent,(1) =0
So,
3 2
4x1°"-7x1"+ax1+13=0
4-7+a+13=0
a=-10
Answer 3

15

v

“<

r2 = 152 + 82
225 - 64
289

r =17

Equation of the circle is,
(x — 872 + (y-15) = 17

Answer 4
logm45 — 21ogm3 = logm45 - Iogm32

lo (ﬁ)
Om 9

= logm5



Answer 5
logm45 - 2logm3 = 1

logm5 = 1
~mi=5 i.e.m =
Answer 6
f(x) = 12x°2
12x 1
f(x) dx =
Jroo o - 22
12
=—-——4+cC
X
Answer 7

f'(x) = [x2+ 10x] + 27

[ (x +5)% - 25] + 27
= (X + 5)2 + 2

The smallest that x + 5)2 can be is zero.

Even then, 2 is added on.

- 7 (x) is always positive
i.e. f (X) is an increasing function.

Answer 8
By integration,

y:x2+5x+c

1 =3 +5x3+c
c=-25
.-.y:x2+5x—25

Answer 9

Lines (b) and (c) are mutually perpendicular because the product of their
gradients is- 1

That is,

— X (-2 =-1



Answer 10
By the factor theorem,

f() =0
p+q=-2
By the remainder theorem,
f(2) =-7
2p+qg=-19

Solve these two equations simultaneously to obtain,
p=-17 and q = 15

Answer 11
Method 1
7* = 102
take thd oge of both sides
In7* = In102
xIn7 = In102
_ In102
In7
X = 2.38
Method 2

logagb=c o a=b
The “jump out of logs” manoeuvre used backwards gives
7" = 102 & log; 102 = X

X = 2.38
Answer 12
(2 -5(2)+6=0
Let z = 2¥
Z-5+6=0
(z-3)(z-2)=0
Either or
2 =3 2 =2
x = 158 x=1
Answer 13

Differentiation



Answer 14

Diameter = / (4 — (-8)2 + (5 — 1)
=122 4+ 42
V160

Il
N
'—\
5

. Radius = 2//10
-8+4 1+5
2 2
= (-2, 3)

Midpoint

Equation of circle :  (x + 2)2 + (y - 3)2 = 40

Answer 15
Let x=- 1, for example.
The statement given then becomes, 2 < 0, which is not true.

Answer 16
200526 — 5co0s0 + 2
(2cosf — 1) (cosh — 2)

Il I
o O

Either or
1 . .
cosf = > (two sol utions) cos6 = 2 (nosolutions)

0 = 60°, 300°

Answer 17
(2X + 1)5
X+ 1
2X

32

Il Il
=N



Answer 18

3 3
(1—1) :+1><(1) ><(—1)O
3 3
2
X 1
+3><(—) x (-1
3 =D
1
X 2
+3><(—) X (-1
3 =D
0
X 3
+1><(—) X (-1
3 -1
X2
= —-—+x-1
27 3
Answer 19
Crossex-axis at(—5, 0) or (5, 0)
Crossey-axis at (0, 25)
Answer 20
x<-5o0rx=>5
Answer 21
By symmetry,
5 3 715
2 25—x2dx:2[25x—x—}
0 3 1)
3
=2[25x5—5—}
2
= 166-
3

This document is a part ofMathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was votediépendent School of the Year 2020”
© 2021 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk



