Non-investigative additions to Cambridge Year 11 Extension 1 Solutions
by Ty WEBB

Since 2019 the solutions [1] to the Year 11 Cambridge Mathematics Extension 1 text-
book [2] have gradually been released until 2022 when it seemingly stopped. This left
many questions with incorrect solutions and several others without solutions. The
additions for the missing non-investigative ones are provided here. Corrections were
addressed in [3]. The investigative ones will be addressed in a seperate document.

The non-investigative solutions are to
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9F Q5, 11

9H Q14
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9K Q9b
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14E QI8¢
15A Q17
az+br—2a—2b 922—1  __ (a+b)z—2(a+b) (3z—1)(3z+1)
1D Qse 3—;275x72 a?+42ab+b% — (3z+1)(z—2) (a+b)?
_ (a+b)(z—2)(3z—1)(3z+1)
- (3z+1)(z—2)(a+b)?
_ 3z—1
— atb
222+43-15 . 2246249 . 622—15z _ (2z—5)(z+3) . (z+3)®2 . 3z(2z—5)
1D QSf :v2+—gz—28 - z—;—ll—; Tx2-49 T (@4 (x—4) C z(z—4) ° (z—7)(z+7)

(22—5)(z+3)x(z—4)(z—7)(z+7)
(z+7)(xz—4)(z+3)23z(22—5)

_ _x=T

— 3(x+3)

1D Q9 There are 6 questions. However the Cambridge solution mixed the order and
skipped some.

9a. The Cambridge solutions did 9a
9b.The Cambridge solutions did not do 9b
9c. The Cambridge solutions did 9¢ but they incorrectly labelled it 9d

9d. The Cambridge solutions did 9d but they incorrectly labelled it 9b.



9e. The Cambridge solutions did 9e but they incorrectly labelled it 9c.
9f. The Cambridge solutions did not do 9f

Hence that leaves 9b and 9f yet to be done

1D Q9b 2= — —(v)(uiv)

= —u—v
a—y z—y
1D Q9 %50 = vy
_ __—(z—y)
(z—y)(2z+y)
A
T 2ty

1D Q10 Again there are 6 questions and the Cambridge solution mixed the order and
skipped some.

10a. The Cambridge solutions did 10a.

10b. The Cambridge solutions did not do 10b.

10c. The Cambridge solutions did 10c¢ but incorrectly labelled it 10b.

10d. The Cambridge solutions did 10d but incorrectly labelled it 10c.

10e. The Cambridge solutions did not do 10e.

10f. The Cambridge solutions did Q10f but incorrectly labelled it 10d.

So that leaves 10b and 10e yet to be done.

1 1 1 1
1D Q10b 5 + o = et T @or
__ _r—2+x+42
- (@-2)%(2+2)
_ 2x
- (@=2)%(2+2)
a?+ab — (a—b)(a+b) ~ ala+b)
_ az—(a—b)x
a(a—b)(a+b)
_ bx
a(a—b)(a+b)

1D Q10e % —

1G Q6g If = number of $20 notes and y = number of $10 notes, we have

r+y=23 ...(1)
20z + 10y = 320 ...(2)
(1) x10: 10z + 10y =230 ...(3)
Now (2) — (3): 10x = 90
Sor=9and y =23-9=14.

1G Q6h Let their displacements be x km and y km and x; km and y; be their initial
displacements and w.l.o.g., y; > x;. Then y; — x; = 16.

Walking in the opposite direction

If t is in hoursthen‘é—f =m = x = mt + x; and —%:nﬁy: —nt + y,. If they

meet at time ¢ = 2 then 2m + 21 = —2n + y; and so 2(m +n) = y; — x; = 16. Hence



the first equation is
m+n=8...(1)
Walking in the same direction

‘fﬁ—néy-nt%—yl and so if they meey when ¢t = 8 then 8 + 1 = 8n + y; and so

8(m —n) =y — x; = 16. Hence the second equation is

m—-n=2...2)

Now (1) 4+ (2) : 2m = 10 and so m = 5 km/h and n =8 — 5 = 3 km/h.

1GQra¥—2—1 (1)
24+ ¢=10 . (2)
—24 % (1): 8z — 6y =—24 . (3)
30 x (2) : 152 + 6y = 300 L (4)
(3) + (4) : 23z = 276
r=20 =12
andy—4(1+%):20
1G Q7b4x+y*2=12 (1)
Jy— =32 =6 ... (2)
(1) x 3 12x+y—2—36
oy =38—12z .(3)
5x(2): 15y —x+3 =30
cox— 15y = =27 L (4)
cox—15(38 — 122) = —27
181z = 543

sr=3and y=38—12x3=2
2C Q6j V125 =5

2C Q6k v/81 =3
2C Q61 V/32 =2

Chapter 2 review exercise Q16

1 _ /— 1 V10-3
16a$+_—3+ +3+\/*'m_3

— 3+ /10 + Y103 109
=2V 10
16b 2? + & = (2 + 1)* — 2
= (2v10)* —

=38



1 V6+v/5
VE—V5  (V6-VE)(VB+VE)

— V6+V5
6-5

=V6+5

1 V542
and 77— = 50 (i

_ /542
— 54

=542
_ . 1 1 .
But V6 + V5> VA+vVE=V5+2. o> Ao VE-Vi<Vb -2
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1 1 1 1
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— 1 V2=V 1 WBeV2 L VASYE 1 . V16—V15
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_V2-1 | VB3-V2 | V43 V16—/15
=57 t+ 3-2 + 4-3 +--+ 16—15

w

=16 -1
=3
19a (14+v3)2=14+2vV3+3=44+2V3. . V4+2/3=1+3

1op LeVitE _ M g
Vitz \/1+§ V4

_ Vir/4+2V3
vV 4+2v3

— 2414V3 | V31
V3 V31
_ 3v3+43-3-V3
3-1

=V3

from 19a

3D Qaa () y =20 - (- 3)

i)y = (z — 1)(z — 3)

3,0)

(iii)y = —(z — 1)(z — 3)
(iv)y = —2(z — 1)(z — 3)

3D Q4b (1,0) and (3,0).



3E Q16¢ In the Cambridge solutions, 16b was answered as part of 16a. Part of 16¢
was answered in 16b except the geometric description for the family of quadratics with
this property which is that the vertex is on the line y = —1.

4C Q8e and f cf. Answers would suffice.
7D Q14e Isosceles

7D Q14g Let E be (x,y). Then D is the midpoint of BE and so ITJ“O =4 and y_ers = 2.
Hence F = (8, —4).

9D Q10a ¢y’ = 2x .. i/ (p) = 2p. So the tangent at (p,p?+9) is y— (p*+9) = 2p(z —p).
CLy=2pxr+9— p?

9D Q10b Tangents pass through the origin = if (x,y) = (0, 0) then 0 = 2p(0) +9 — p?
and so p = £3 and so P is (—3,18) or (3,18).

Tangents:
At (—3,18) the tangent is y = —6z

At (3,18) the t tis y = 6a.
( ) the tangent is y = 6x y= 2219

y = 6z

20

(—3,18) (3,18)

9D Qllay =22 —10x+ 9 =y’ = 2z — 10 and so y/'(t) = 2t — 10 and the tangent at
(t,t2 =10t +9)isy— (2 =10t +9) = (2t — 10)(x —t) .y = (2t — 10)x — 2+ 9

Passing through (0,0) gives 0 = (2¢t —10)(0) — ¢+ 9 and so t = +3 and so the tangents
are y = —4z, y = —16x.

9D Ql1b y = 2? + 152 + 36 = ¢/ = 2z + 15 and so y/'(t) = 2t + 15 and the tangent
at (t,t2+ 15t +36) isy — (t2 + 15t +36) = (2t +15)(x —t) ..y = (2t + 15)z — t> + 36

Passing through (0,0) gives 0 = (2t+15)(0) —t*+36 and so t = +6 and so the tangents
are y = 27x, y = 3x.



9E Q4 The Cambridge solution which they call 4a, 4b, 4c, 4d, 4e, 4f are actually 3a,
3b, 3c, 3d, 3e, 3f and there is no solution given for Q4.

= 4(5x —2)3 x 5 = 20(bx — 2)*
Y’ =3 x 20(5x — 2)% x 5 = 300(5x — 2)?
" =2 x300(bx —2) x 5 =3000(5x — 2)
y"" = 3000 x 5 = 15000

y////l — 0

11 — O

Y

9F Q5 The Cambridge solutions say cf. Answers but more working is required.
bay=x"'=19y =—22=—1= 2 =21 and the points are (—1,—1) and (1, 1).

5b y = %x” =y =—2%=—1= 12 =1 and the point is (1, %)

9F Q11 The Cambridge solutions say cf. Answers but more working is required.

y=(r+a)l= —(z4+a)?=9y(6)=—(6+a)?=—-1= (6+a)*>=1 and so
6—|—a—:i:1anda— —6+1=-5or —T7.

9H Ql4a y = 5x4( ~DHz -2+ x4z -1 x 1z - 23 +2°(x — 1) x 3(z —2)* x 1

vt (x — 1)} (2 — 2)*(5(x — 1)(z — 2) + 4o (x — 2) + 3z(x — 1))
=22 — 13z — 2)2(12:c — 26x + 10)

= 22%(x — 1)3(x — 2)*(62* — 132 + 5)
= 20*(z — 1)%(z — 2)*(2x — 1)(3z — 5) with zeroes 0,1,2, 3,2
9H Q14b y/ = 1 x (z —2)*(20 +1)2 + 2 x 4(z — 2)? x 120 +1)7 + x(x — 2)* x 1(20 +1)77 x 2

= (x — 2)3(23: + 1) 2((x —2)2x + 1) + 422z + 1) + x(z — 2))
= (x —2)3(22 + 1)— (112? — z — 2)

144/12—4x11x(—
=2 and li‘ﬁ.

2x11

N [SIE

with zeroes 2 and



91 Q16

Normal

Tangent

Qlﬁaitan(%—@):%:cotezﬁ.-.ﬁzig']\ﬂv:yy/

. _ PM . o _
Q16a11tan0_m,,ﬁ_y’,,TM_§

Q16a iii sec?d = 1 +tan?0 = 1 + (y)? . secl = /1 + ()2

. 1+ 1\2
Q16a iv cosecl = 1 = <20 _ gecfcot ) = 0 — ,(y)
sin 6 cos 0 sin 0 tan 6 Y
s (T __ PM __ _ 1 Yy 1 . _ N2
16a vsin(f —0) = 55 =cosl = —5 .". g5 = ik PN =y\/1+ (y)
16avisnfg=2M — 1. v v . pp_u/IWPr
PT cosec § * * PT 1+(y')2 c y’

16biy=2>=y =2randsoifz =3,y=3>=9 and ¢y =2 x 3 = 6. Hence
MN =yy =9x6=>54

- ¥ _9_3
TM =% =3%=3

PN =y/1+ (y)? = 9V/1 + 6% = 9v/37

pr = WU _ ot _ s/
! 6 2

Y

16b ii y = 3;:11 =y = (“1)(2;(1?;?1)(1) = (mf1)2 and soif x =3,y = 3§i;1 = 2 and
4 _

Yy = EEmE }1 Hence

MNzyy'zQXi:%

T™™ =% =2 =38
Yy

PN =y/1+ ()2 =24/1+ (1)2=2,/1
oy 1Hy)? VIT)2
PT = 2" = = 2\/17

1/4

IS

V1T

(=]
N =

9K Q9b The Cambridge solution to 9c is mislabelled 9b and they did not do 9b.

For 9b zeroes are when cos 2°+sinz° = 0 and tanaz® = —1sox € {1354+ 180n : n € Z}



Discontinuities are for cosz® —sinz® = 0 and tana® =1 so x € {45+ 180n : n € Z}
9L Q2a, 2b, 2d cf. Answers would suffice.

Chapter 9 review exercise Q2a, 2b, 2f, 2g, 2h cf. Answers

Chapter 9 review exercise Q7a 3 x 3(3z + 7)? = 9(3z + 7)?

Chapter 9 review exercise Q7b 2 x —2(5 — 2z) = —4(5 — 2x)

11E Q2 The Cambridge solutions say ”cf. answers” - except there ARE no answers!

11E Q2a lnle®) M J
2

o

Math &

11E Q2b | 1nie®)

oo
e

L

Math &

11E Q2c | Infet]

i)

1
11E Q2d ln[E—E:] ] Maith ‘J

-

Math &

11E Q2e | lnle==)

U )

11E Q2f | Infe~1t) n
u -1
11E an Elnl:z] Math A
u 2
11E st Elh[S] Math &
g

11E Q3C Elh[i]
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11E Q3e | 1n[

Faj—
S



11E Q3f | 1n[]

-
jm]

—ginll_1x _gintl - - _ 1 _ 57
3a x =sin 5= Ol mT—sin 5 =m—¢%=.
- -11 _ T 27w 4m
3b r = 7 &£ cos 2—7T:i:3—301”3
3cx:7r—tan_11:7r—§:?jfor27r—tan_11:27r—%:%”.
3dx:sin1:%.
3ecosr = - x=cos ' ¥ =T or 21 —cos 1 B =g — T — lnr
2 2 6 2 6 6
B -11 _ = -1 1 _ T _ 1w
3ftanx—\/§,,x—tan \/§—60r7r+tan \/5—71'—{—6—6
3gcosr=—1 . x=cos}(-1)=m
; - _ 1 . — e T S ™ _ 5™ _an—l L — _r _ I
3h sinz = ﬁ..x—ﬂ—l—sm ﬁ—w+4—4or27r sin \/5—271' 1= 1

11H Q4 The Cambridge solutions say cf. Answers, but more working is required.

4asin6:i1_‘,8:sin_11:§or27r—sin_11:27r—g:37”.

4btanf =41 0=tan '1=2 mdtan 'l=n+ 7 =31 5
or27r—tan*11:27r—§:%r.

4c cos = +35 .0 =cos™' 1 = 7+ cos”

_ -l _ _ T _ 57
or 2w — cos™ " 5 =27 — 3 = .
— 4 V3 Lol B -1v3 _ ™ _ 5n Tm
4d cos = £ .0 =cosT P =%, mtcos P =mwmEt =77
or 277—(:05_1‘/75:17”.

11H Q6¢ The Cambridge solutions say cf. Answers, but more working is required.
Note also there is an error in the textbook where it says to solve for 8 where 0 < x < 27
which should be 0 < 0 < 27.

tan6:—1:>9:7r—tan_11:7r—§:?’forQW—tan_ll:Qw—%:%.

tanf =2 =0 =tan '2~1.11 or 7 +tan"'2 ~ 4.25

11H Q7a Q7b, 7e, 7f, Tg, Th cf. answers is not a solution

7a The Cambridge solutions provided a partial solution leading to tanf = 0 or —1.
From tan = 0,0 =0, 7w, 2w

From tanf = —1,0 =7 —tan"}(—1) =7 — Z = 2% or 27 — tan"!(—1) = 27 —

s
4 4

ISE
S

7b The Cambridge solutions provided a partial solution leading to sinf = 0 or %

From sinf = 0,6 = 0, 7, 2.



Fromsinf =2 0=sin'l=Zorr—sin!'l=7n-2=2"
2 276 2 6 6
7e The Cambridge solutions provided a partial solution leading to cos® = —1 or 1.
2
From cos = —-1,0=n
From cos =1 0 =cos ' =T or2r —cos'i=27r—2 =37
27 27 3 2 3 3

1

7f The Cambridge solutions provided a partial solution leading to sinf = 1 or —3.

From sinf = 1,0 =sin™'1 = 7

From sinf = —%,927?—%511171% =n+5= %r or 27T—Si1171%:271'—%: HT“.
7g The Cambridge solutions provided a partial solution leading to sinf = %
From this, § = sin™' 1 ~ 0.34 or 7 —sin™"  ~ 2.80.

7h The Cambridge solutions provided a partial solution leading to cosf = —%.

1

From this, § = 7 £+ cos™ 3z =~ 1.91 or 4.37.

1
3
Chapter 11 Review exercise Q9i The Cambridge solutions say ”cf. answers” which
might have been acceptable had the answer been correct. The answer is incorrect.

1
x 4e2® = 2¢3% not 26590 as in the answers in the textbook.

1
2
Chapter 11 Review exercise Q15 cf. Answers will suffice.

Chapter 11 Review exercise Q23 The Cambridge solutions say ”cf. answers” - but
more working is required.
1.1 ™ -1 1 Tr

= T = == — = —EZ—
23a r = cos 7 40r27r cos 21 1 T

23b:B:7T—tan’1\/§:7r—§:%“or27r—tan*1\/§:27r—§:%”.

Chapter 11 Review exercise Q31

3

3lasin(z — &) = cos(f — (z — &) = cos(2r — x) = cos(—xz) = cosz ", § = 3.

2

31b cos(x — §) = cos(§ — ) =sinz .". 0 = 7.

Blctanz =1. .z =tan"'1=17.

13D Q1la, 1b The Cambridge solutions just say “No working required, cf. answers”
- and this mostly suffices except that there are no graphs given in the answers in the
textbook. So the graphs are provided here.



Qla

0:4

0:2

Qb £,

0.4

0.2

0 0.5 1 15 2 25 3

. 12 9 1 8 2 7 6 4 5 4 3
14F QISC i X (9C3x14+8C5x2+"C3x3+ 2(}3x +°C3x5+*C3x6+°C3Xx7) — 2779.

14E Q18c ii 9240 — 2772 = 6468

15A Q17 The Cambridge solutions say “Students check the answer themselves” - but
that is not a solution.

17a

1=20

1+1=2=2!

14+2+1=4=22

1+3+3+1=8=23

1+44+6+4+1=16=2%

14+5+10+10+5+1=232=2°

14+6+154+20+15+6+1 =064 =26
14+74+21+35+35+214+7+1=128=27
1+8+284+56+T704+56428+8+1=256=2°
1+9+36+84+126+1264+84+36+9+1=512=2°

1+ 10445+ 120+ 210 + 252 + 210 + 120 + 45 + 10 + 1 = 1024 = 210
1411455+ 165 + 330 + 462 + 462 + 330 + 165 4+ 55 + 11 + 1 = 2048 = 2!
1+ 12+ 66 + 220 + 495 + 792 + 924 + 792 + 495 + 220 + 66 + 12 + 1 = 2096 = 22

17b

2/2

33

55 and 510 = 2 x 5

707,721 =3 x 7 and 7|35 = 5 x 7

1111, 11]55 = 5 x 11, 11]165 = 15 x 11, 11|330 = 30 x 11 and 11]462 = 42 x 11

17c



1+1=2

I1+1+1=3

1+1+1+1=4

I1+1+14+14+1=5
1+14+14+1+1+1=6
14+1+14+14+1+14+1=7
1+1+14+1+1+14+1+1=38
I1+14+14+1+1+1+1+1+1=9
1+14+1+1+1+14+14+1+1+1=10
I1+1+14+1+1+14+1+14+1+1+1=11
1+14+14+1+1+14+14+1+1+14+14+1=12
1+2=3

1+2+3=6

1+2+3+4=10

1+24+3+4+5=15
1+24+3+4+5+6=21
14+24+34+4+5+6+7=28
14+24+34+4+5+6+7+8=236
1+2+3+4+5+6+7+8+9=45
14+2434+4+5+6+7+8+9+10=55
14+24+34+4+5+6+7+8+9+10+11 =66
1+3=4

1+3+6=10

1+3+6+10=20

1+34+6+10+15=35
14+3+6+10+15+21 =256
14+3+6+10+15+21+ 28 = &84
1+3+6+10+15+21+28+ 36 =120
14+34+6+104+154+ 21+ 28+ 36 + 45 = 165
14+34+64+10+15+ 21428+ 36 + 45+ 55 = 220
1+4=5

1+4410=15

14+4+10+20=35
1+4+10+204+35=70
1+4+4+10+20+ 35+ 56 = 126
14+4+10+20+ 35+ 56+ 84 =210
1+4+410+ 20+ 35+ 56 + 84 + 120 = 330
14+4+10+ 20+ 35+ 56 + 84 + 120 + 165 = 495
1+5=6

1+5+15=21

14+54+154+35=56
14+5+15+35+70 =126
1+5+15+35+ 70+ 126 = 252
14+5+15+ 35470+ 126 + 210 = 462
14+5+15+4+ 35470+ 126 + 210 + 330 = 792
1+6=7

14+64+21 =28

14+6+21+56 =84
1+6+21+56+ 126 = 210
1+6+21+56+ 126 + 252 = 462
146421456+ 126 4 252 + 462 = 924
14+7=28



147428 =36
14+7+28+84 =120
147+ 28+ 84+ 210 = 330
1+7+28+84+ 210+ 462 = 792
1+8=9

1+8+36=45
1+8+36+120 =165
148436 4+ 120 + 330 = 495
1+9=10

14+9+45=55
1494454165 = 220
1+10=11

1+ 10+ 55 = 66
1+11=12

17d

1=11°

11 =111

121 = 112

1331 =113

14641 = 114

1x10°4+5x10*+10x 10>+ 10 x 102 4+5 x 10 + 1
=1x10°+6x10*+1x10°+0x 102 +5x 10+ 1

= 161051

Hence 1, 5,10, 10,5, 1 becomes 161051 by carrying and 161051 = 11°

Likewise, 1 x 10% +6 x 10° 4 15 x 10* +20 x 103 4+ 15 x 10> + 6 x 10 + 1 = 1771561
and so 1,6,15,20,15,6,1 becomes 1771561 = 116

1 x 1074+ 7 x10% 421 x 105 +35 x 10* +35 x 10 + 21 x 102 + 7 x 10 + 1 = 19487171
1,7,21,35,35,21,7,1 becomes 19487171 = 117

1x108+8%x107428x 10°+56x 10°+70x 10*+56 x 103 +28 x 1024+8 x 10+1 = 214358881
1,8,28,56,70,56,28,8,1 becomes 214358881 = 118

1x10°4+9%x10%4+36x107+84x 1064+126 x 10°+126 x 10*+84 x 10°+36 x 102+9x 10+1
= 2357947691

1,9, 36,84, 126, 126, 84, 36,9, 1 becomes 2357947691 = 11°

1x 10% 410 x 10% +45 x 108+ 120 x 107 4210 x 105+ 252 x 105+ 210 x 10* + 120 x 10?
+45 x 10?2 4+ 10 x 10 + 1 = 25937424601

1, 10,45, 120,210, 252,210,120, 45, 10, 1 becomes 25937424601 = 11%°

1 x 101 +11 x 10 + 55 x 10?4165 x 108 4330 x 107 + 462 x 10° +462 x 10° + 330 x 10*
+165 x 10% + 55 x 10?2 + 11 x 10 + 1 = 285311670611



1,11, 55,165, 330, 462, 462, 330, 165, 55, 11, 1 becomes 285311670611 = 1111

1x 102 4+12x 10" +66 x 1010 +220 x 1024495 x 108 +792 x 107 4924 x 105+ 792 x 10°
+495 x 10* + 220 x 10° + 66 x 102 4+ 12 x 10 + 1 = 3138428376721

1,12, 66,220,495, 924, 792, 495, 220, 66, 12, 1 becomes 3138428376721 = 1112,

From triangular numbers identified
0+1=1=121+3=4=22
3+46=9=23%6+10=16 = 4>

10 4+ 15 =25 =5%15 + 21 = 36 = 62
21 +28 =49 = 7% 28 + 36 = 64 = &
1 36 +45 =81 =9245+ 55 = 100 = 10>
55 + 66 = 121 = 112

Q17e
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