Small Angle Approximations
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1 When 6 is small enough for ¢° to be ignored, find approximate expressions for
the following.

(i) IQ_SiC’(‘) f ; (i) 2cos(z3‘- 4 0)
(iii) cosfcos26 (iv) 1—(_%%

cos46 — cos20

b sin40 — sin 20

(vi) sin(a + @)sin6f (Note: a is not small.)

2 (i) Find an approximate expression for sin26 + tan 36 when 0 is small enough
for 36 to be considered as small.
(ii) Hence find

P sin20 + tan30_
6-0 9

3 (i) Find an approximate expression for 1 — cos @ when € is small.
(ii) Hence find

. 1-cosf
lim L0
el—>o 40sin 0

4 (i) Find an approximate expression for sin H[Sin(% + 0) - sin%] when € is small.

(ii) Find an approximate expression for 1 — cos26 when 6 is small.
(iii) Hence find

e sinH[sin(% + 0)—sin%}.

00 1 —cos26

5 (i) Find an approximate expression for 1 — cos46 when 0 is small enough for
40 to be considered as small.
(ii) Find an approximate expression for tan?26 when € is small enough for 26
to be considered as small.
(i) Hence find

. 1 -cos40
I ===t
el-rg tanZ26



1 When 6 is small enough for €° to be 1gnored find approximate expressions for
the following.

(i) IH_SICI:)fg (ii) 2COS(§ - 0)
(iii) cosfcos26 (iv) _Otanf

1 —cos20

(v) €08 40 — cos20
sin40 — sin 20
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(vi) sin(a + 6)sinf (Note: a is not small.)
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2 (i) Find an approximate expression for sin 26 + tan 30 when 0 is small enough
for 36 to be considered as small.
(i) Hence find

e sin26 + tan360
6-0 0

Sin2® * £anld@ == 28 + 38 =SB
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3 (i) Find an approximate expression for 1 — cos@ when 0 is small.
(ii) Hence find
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4 (i) Find an approximate expression for sin H[Sin(% + 0) - sin%] when 6 is small.

(ii) Find an approximate expression for 1 — cos26 when € is small.
(i) Hence find

sinH[sin(% + 0) - sin%

«191210 1 — cos26

_ . T

5,,\@[ snv.(ié’fre) — Sin 'éj

~ Sl“&[;iv\'glcslgfl-COSrngQ ——S'\v\%‘rj
{ et 3 _

I RAGERT RS

SOl mE e kAT

3
= 8 L
- 2
- 2
| (w St':-;@'[s'“(%rd—@'> —S(“'-ﬂé:j — = ’/"'_l-;_‘@'
O >o —
| - cos26 l __(l~@£)‘2)
2z
A
= + 26
pA
gy

M
+
A




5 (i) Find an approximate expression for 1 — cos46 when 6 is small enough for

40 to be considered as small.
(ii) Find an approximate expression for tan’26 when 6 is small enough for 26

to be considered as small.
(iii) Hence find
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AP Assessment
Jan 11
6  The third term of an arithmetic progression is 24. The tenth term is 3.
Find the first term and the common difference.
Find also the sum of the 21st to 50th terms inclusive. [5]
Jan 12

10 In an arithmetic progression, the second term is 11 and the sum of the first 40 terms is 3030. Find the first
term and the common difference. [5]

Jun 12

2 Find the second and third terms in the sequence given by
u = S,
U = ll" +3.

Find also the sum of the first 50 terms of this sequence. [4]



4)314 a +2A = 2¢ 0
65" aq +49A = 3 @
@_@ A =~ 21
—_— en -6 = 24
& = SO
10)
a~+d =1l @
Sz 220+ (0l
Sop = X2
a0 = 244’3‘3013
Suo = 4 0a + 7304 = 030 @)
F"‘>“‘© a = 1 -4

SVh-®  go(11-A) +1804 = 3030
440 — 406N+ 7804 = Lo30
240N = 2540

A = 250

= 3-5
240
o, = 18
2’) U, = Uh-(—( - Uc\*B
v, = &
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