Q1, (OCR H240/03, Sample Question Paper, Q4)

Small Angle Approximations Exam Questions MS

When @ 1s small
1+ cos@—3cos’ @ M1
~1+(1-16%)-3(1-16)
=1+(1-16")-3(1-¢" +16") M1
=1+1-16°-3+436°-36'
Since 8 1s small, we can neglect the higher order E1l
terms
S0 l+cosf?—3cosz€z—l+%r92 as required El
[4]

1.1a

1.1

25

2.1

Attempt to use cos@~1-16°

or

=1+(1-16°+..)
~3(1-167+.)

Multiply out

For explanation of loss of #*term
and consistent use of notation
throughout (Working need not be
fully correct)

AG Clearly obtained www

Condone #* term missing without
explanation and inconsistent notation

OR
M1 Attempt to use
cos@~=1- %92

M1 use trigonometric
identity
1+cos@—3cos’ @

=1+cos@—3—3cos2f

E1 For showing clearly
which identity has been used
and consistent use of
notation throughout

E1 AG Clearly obtained
WWW

Condone inconsistent
notation



Q2, (OCR H240/03, Practice Paper Set 1, Q3)

AC 1
(i) sin % T sm f: o % 8 } A1 2.1 Afttempt sine rule
si_u%;r : .01
AC=—— T M1 2.1 | For expanding sin( 47 —& )
SiN 7 cos & —cosgrsind ' '
gi_n%;{ = gi_n% T= mﬂ% 7 so AC = ; El 2.2a | AG, so must show sufficient working; e.g.
cos ¢ —sin & stating Siﬂ%ﬂ" = sin%;r = CU‘S%}F or using
1
E oe for each
[3]
[ 3 '-_]- . - -
(i) AC= {_1 +(—6— % 7)) Bl 1.1 | Using both small angle approximations
AC =1+(-1)(-8 _%32 "ﬁ.,.@{'_g_%g? ‘|.2 + M1 3.1a | Attempt binomial expansion of AC, with at
' ' 2 " - least the first two terms present
2
AC~1+6+36 Al 11 |p=1
Al 1.1 | g=3
[4]
Q3, (OCR H240/02, Practice Paper Set 3, Q3)
_1p?
8 —(.825 M1l | 1.1a
1+6
0.1256¢" +0.8256-0.175=0 Al 1.1
8=0206 or —6.81 (3 sf) Al 1.1 | BC
Discard —6.81 as not small.  8=10.206 (3 sf) Al 2.3 | Statement needed and = 0.206 alone
[4]




Q4, (Edexcel Practice Paper 5, Q2)

(a) ([ og?) M1 | 21 6th
; Jcos3@=2 1- 2 |=2—0*
Shows that 2cos 38 ~ -|“1 5] =2 0g° Understand
small-angle
L . . . approximations
Shows that 2cos 36 —1~1- 96 = (1-36 )1+ 36) ML LIb | o in cos and
tan (angle in
Shows1+sin&+tan26=1+6+26=1+36 M1 | 21 radians).
. 1+sinf+tan2f 1+36 1 Al 1.1b
Recognises that = — - =
2cos30—1  (1-36)(1+36) 1-36
)
b : Al 1.1b Tth
(b) When & 1s small, =1
- Use small-angle
approximations to
solve problems.
)
(3 marks)




Q5, (Edexcel A Level Maths, Jun 2018, Paper 1, Q1)

. - - ) _ (49)2 ] —cos 46 M1 1.1b
Attempts either sin36 ~ 36 or cos40 ~1— 5 n Y.
(40
i
Attempts both sin36 ~ 36 and cos48 ~1— (49) ‘ i MI 2.1
P ST YT 20x30
and attempts to simplify
= i oe ;ﬁL]. ].].b
2
3)

(3 marks)




Q6, (OCR H640/03, Jun 2018, Q3)

AC =[AO - OC] =1—cosé or cosf=1—AC M1
8 small s0 AC 1—[ 1—5—;]=E—; £l

[2]

1.1a

AG

Allow AC = AQ - OC with OC =cos&

for M1

Convincing completion

Q7, (Edexcel Mock Paper 2, Q1)

1 msﬂ—sm[lﬂ]+2tan5’= H
2 10
M1 1.2
@ -t _Lloiap L
2 2 10 Al 1.1b
1 - 3 1 3 .
= 0 ——0+ —=0 D50 -158+1=~0* Al* 2.1
2 2 10
3)
b & = 0.068 1s valid because & 1s small
(b) Bl 2.3
@ = 2.932 is not valid because @ is large
(1)

(4 marks)







