Mathematics

Answers - Revision — Integration

1.
Question Scheme Marks
Number
(a) | cos 24 =cos’ 4 —sin’ 4 (+ use of cos’ A +sin’ A= 1) M1
=(1 —sin’ A):—sin’4 =1 -2sin’4 (%) Al )
() 2sin260—3cos20—3sinf+3 =4sinfcosB:—3(1-2sin’ 8)—3sin+3 B1: Ml
) M1
= 4sinfcosf + 6sin~ & — 3sin b
= sinB(4cosf + 6sinf — 3) *) al “
(¢) | 4cos8 + 6sinf = Rsinfcosa + Recosfsina
Complete method for R (may be implied by correct answer)
[R*=4*+6°, Rsina =4, Rcosa=6] M1
R=452 or721 Al
Complete method for @: a =0.588 (allow 33.7°) M1 Al (4)
(d) | sn@ (4cos@ + 6sinf —3)=0 M1
=0 Bl
sin(@ + 0.588) = % =0.4160.. (24.6°) e
6 + 0.588 =(0.4291). 2.7125 [or @ + 33.7°=(24.6°). 155.4°] dM1
6=212 cao Al (5
[15]
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Question
Number Scheme Marks
(a) R=25 Bl
2
tana='—74=> a = (awrt)73.7° MIAl
(3)
: 12.5
(b) cos(2x +theira) =—— Ml
their R
2x +their'a' = 60° Al
2x +their'a' = their 300° or their 420° = x =.. M1
x=awrt113.1°.173.1° AlAl
(5)
(c)
Attempts to use cos2x=2cos’x—1 AND sin2x=2sinxcosx in the Ml
expression
14cos® x—48sin xcos x = 7(cos 2x +1) — 24sin 2x
=7cos2x—24sin2x+7 Al
(2
(d)
14cos’ x—48sinxcosx = Rcos(2x+ @) + 7
Maximum value ="R’+’¢’ Ml
=32 cao Al
@
(12 marks)
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Question
Number Scheme Marks
1 2
(a) cosec2x +cot2x = — + c?s 2 M1
sn2x sin2x
1 2
= +.COS X Ml
sin2x
_1+2 cos’x—1
2sinxcosx
—
g SRS H M1 Al
2smxcosx
=c?5x=cotx Al*
sin X
(5)
(b) cosec(46+10°) +cot(46+10°) = 3
cot(26+.°) =43 M1
20+...=30°>>6=125" dM1. Al
20+..=180+PV°=>0=.° dM1
06=102.5° Al
(%)
4.
Question Scheme Marks
Number
sinxy  cosx 5
(i)(a) | 2 —_—— = Bl
CosSXY sinx sinx
Uses common denominator to give 2sin’ x—cos” x = 5cosx M1
Replaces sin?x by (1—cos” x) to give 2(1—cos” x)—cos’ x=5cos x M1
. Al
Obtains 3cos’ x+5cosx—2=0 (a=3. b=5. ¢=-2) 4)
(b) | Solves 3cos® x+5cosx—2=0 to give cos x = Ml
cosx =1 only (rejects cosx=-2) Al
. dM1A1l
Sox=1230r 505
(4)
(i) Either Or
sin@ cosd
tang +cotd= - tan@ +cot@=tan &+ Bl
cos@ sind tan @
_ sml G+cos” 8 tan?6+1 "
sin @ cos & ==Y
tan &
2 1 2 M
= = = 1
sin 28 cos’ Ox=E  sin28
=2cosec2d (50 A=2) =2cosec28 (so A=2) Al @)
12 marks
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(a)

b))

(b)(i)

Method for finding sin 4

NG

sind=—- —
4

Note:  First Al for g exact.

Second Al for sign (even if dec. answer given)
Use of sin2A4 = 2sin Acos 4

smm2d =-—

or equivalent exact

Note: =fit. Requires exact value. dependent on 2nd M

T T\ _ V.4 . T
cos| 2x+ — | Ftcos | 2x — — | =cos 2x cos — —simn 2x sin — +
3 3 3 3
T . . T
cos 2x cos ? + sin 2x s ;

o
= 2cos Zxcos?

[This can be just written down (using factor formulae) for M1A1]

= cos2x AG

Note:

: T . .
MI1A1 earned. if = 2cos2x cos; just written down, using factor

theorem
Final A1#

dy

— = 6sinxcosx — 2sm2x
dx

requires some working after first result.

. . T . T
or 6smmxcosx — Esm{zx +?] - Zsm(lx - ?J

= 3sm2x — 2sin2x
AG

=sin 2x

Note: First Bl for 6sinxcosx : second Bl for remaining term(s)

Ml

Al Al

M1

ALY (5)

M1

Al

Al* (3)

B1BI1

M1

Al* 4)

(12 marks)
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Question Scheme Marks
Number
(a)(i) sin36 =sin (20+6)
=sin28cosf+cos28sind
= -sinecosﬂ.cosﬂ+(1—2sin16)si119 M1 A1
=2siné’(l—siu:6)+si119—2si1139 M1
=3sinf-4sin’ 6 * cso | Al (4)
(if) 8sin’ @—6sinf+1=0
-2s5mn368+1=0 M1 A1
si1139=% M1
39=% 5%
6 6
g
=12z ATA1  (5)
18 18
(b) sinl3° = si_u(60°—45°) =511 60°cos 45° —cos 60°s1n 45° M1
/3 1 1 1
S e M1 A1
2 \I‘! ’) \r"\
1 1 1., ,
ZV'G |2=— \'6—\!2) * cso | Al (4)
[13]
Alternatives to (b)
®  sin15°=sin(45°-30°)=sin45°cos30° - cos 45°sin 30° M1
EEURERE Y| i
V2 2 N2 2
=l\u'6-l\"2=l(\6—\e'2) * cso | Al (4)
4 4 4
@ Using cos20=1-2sin" . cos30°=1-2sin"15°
. 3 I‘3
251n“15°=l—c0530°=l—\T
P | 2_\|I3
sin~15% = M1 Al
4
1 o 243
{—(v'e—\'z)) = —(6+2-2v12)="" M1
4 ) 16
Hence si1115°:%(v'6—\f2) * cso | Al (4)
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Question Scheme Marks
Number
(a) 1 cos2é@ 1 —cos28 M1
sin26 sin26  sin26
2sin?6@ MI1A1
2sinfcosf
inf
=2t =tan @ cso Al*
cosf 4)
()@ 1 cos30°
tanlh® = - — M1
sin30° sin30°
.
—_ 2
tanl5° = T = 2-+3 CSO | M1 AT*
2 2
(3)
(b)) tan2x =1 Ml
2x = 45° Al
2x = 45° + 180°
M1
x = 22.5°112.5°202.5° 292.5° Al(any two)
Al
(5)
Alt for (b)(1) 12 Marks
tan 15° = tan(60° — 45°) or tan(45° — 30°)
tan 15 tan60 —tan45  tan45 — tan30 M1
an "~ 1+ tan60tan45 o 1 + tan45tan30
f.
V3
V3-1 - M1
tan 15° = 2 or 3
1+ 1+ \%
Rationalises to produce
tan15° = 2 — V3 Al*
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Question No Scheme Marks
_ sin (A+B) __ sinAcosB+cosAsinB MI1A1
(a) tan(A + B) - cos (A+B) - cosAcosB—sinAsinB
sinA  sinB
= fa:d_casf (+ cosAcosB) M1
cozAcosB
_ tanA +tanB Al#*
" 1 — tanAtanB
®
Ty mn9+rrm% M1
(b) tan (3 + E) - 1—tan6mn%
tan9+le
- 1—rr:mﬂé M1
_ Vatanf+ 1
T Jz-tan® Al #*
(3)
(c) tan (3 +%) = tan(m — @). Ml
(6+3)=x-8) a1
=1 ddM1 A1
12
tan (& + g) = tan(2m — @) dddM1
o="tr Al
12
(6)
(13 MARKS)
9.
12' i Scheme Marks
tan 2x—+tan 32°
i ———————————=5=tan(2x+32°)=5 Bl
® 1—tan2xtan 32° an(2x )
é 5-32°
= x= W# M1
= x=awrt 23.35°.-606.65° AlAl
4)
tan38—tan45° tan36-1
ii)(a tan(368—45°) = = MI1A1*
@@ ( ) I+ tan45°tan38 1+tan3@
(2)
(®) | (14 tan36) tan(6+ 28°) = tan 36 -1
=> tan(6+ 28°) = tan (36— 45°) Bl
O+28°=30-45°=20=36.5° MI1A1
G+28°+180°=30—-45°=>F=126.5° dM1A1l
(5)
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10.

%uu:;téc'; Scheme Marks
(@) 4cos26+2sin26 = Rcos(26 —a)
R:,/42+22=Jﬁ=(2£) B1
o= arctan(%) = 26.565°...=awrt 26.57° MI1A1
3)
(b) 1
20 cos(20—26.6) =1=cos(20—26.57) 7% M1
=(20-26.57)=+77.1.=0=.. | M!
f=awrt51.8° [ A1
20-2657="-77.1.."= 6 = —awrt 25.3° | ddM1A1
3
B1ft cither
(© k<20, k>20 BI1ft ot
2)
(10 marks)
11.
Question Scheme Marks
Number
(@) | R=+6250r 25 B1
tang =12 =32 = o = awrt 0.6435 M1A1
(3)
(b) (i) | Max Value = 2.5 B1v
(ii) | sin(6-0.6435)=1 or §—theira = %; = 6 = awrt 2.21 M1;A1 v
(3)
(c) | H,, =85 (m) B1V
sin(i—]: - 0.6435) =T'or 47—;;’ = their (b) answer ;= ¢ = awrt 441 M1:A1
(3)
d| =6+ 2.5sm(ﬁ’i = 0.6435) =7, = sm(f’i = 0.6435) st O MT;M1
25 25 25
{47—’;' - 0.6435} =sin~(0.4) or awrt 0.41 Al
Either ¢ = awrt 2.1 or awrt 6.7 Al
So, {47—’;' - 0,6435} = {7 - 0.411517... or 2.730076..1 } ddm1
Times = {14:06, 18:43} Al (6)
[15]
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12.

Question
Number Scheme Marks
@) | R=y(6°+2.5%)=65 B1
tana=¥. = a=awrt 0.395 MI1A1l
(3)
®) | 0.6). Bl
awrt (1.97.0) (5.11.0) M1A1l
3)
(c) Hmax =18.5, Huin = 5.5 MI1A1IAL
©)
(d) Sub H =16and proceed to '6.5'cos(%i'o_395')=4 M1
(ﬂ_'0.395-]=awrt0.91 Al
52
r=(awrt0.9081'0.395‘)x %=11 (10.78) dM1Al
%i'o_sgs') =awrt 27 —0.908 = t = 48 (47.75) ddM1A1
(6)
(15 marks)

13.

(a) R=45 Bl
tana =2 = a =awrt 1.107 MI1A1
(3)
b)) '40+9R*' =S85 MIAL
(ii) 6’=%+1.107:>9=awrt 2.68 B1ft
(3
(e)() 6 Bl
(i) 260-'1.107'=37=> 6 =awrt 527 MIAL
(3)
( 9 marks)
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