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Ch. 5: Radians

June 2023 Question 4 Paper 1

4. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation y = f(x) where x € R

Given that

1
o f'(x)=2x+ E cosx

* the curve has a stationary point with x coordinate a
* @ issmall

(a) use the small angle approximation for cosx to estimate the value of a to
3 decimal places.

3)
The point P(0, 3) lies on C
(b) Find the equation of the tangent to the curve at P, giving your answer in the
form y = mx + ¢, where m and c are constants to be found.
2)
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ANSWER
Question Scheme Marks | AOs
4a 1 a’
20 +—| 1—— .
a 2( > ] MI 1.2
1 a’ 1 o
20+ —| 1- =0=220+———=0 = a=..
2[ 5 J S a4 dM1 1.1b
o =-0.243 (3dp) only Al 2.3
3)
b . 1
t’((})=5c050:>...:>y=...x+3 MI l.1b
y:%x+3 Al 1.1b
(2)
(5 marks)
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June 2023 Question 8 Paper 1

8. FRONT OF STAGE

D 276m Diagram NOT

accurately drawn

F

BACK OF STAGE

Figure 1

Figure 1 shows the plan view of a stage.

The plan view shows two congruent triangles ABO and GFO joined to a sector OCDEQ
of a circle, centre O, where

« angle COE = 2.3 radians
« arc length CDE =27.6m
* AOG is a straight line of length 15m

(a) Show that OC = 12m.
(2)

(b) Show that the size of angle AOB is 0.421 radians correct to 3 decimal places.
2)

Given that the total length of the front of the stage, BCDEF), is 35m,

(c) find the total area of the stage, giving your answer to the nearest square metre.

(6)
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ANSWER
Question Scheme Marks AOs
8(a) 0Cx23=27.6 M1 1.1b
e.g.OC=ﬁ=12m * Al* 2.1
2.3

2)
(b) c.g. (24A0B=)7-2.3 MI 1.1b
7=23 0421 rad * Al* 2.1

)

(c) 1 .

Area OCDE=5><12 x2.3 M1 L.1b
=165.6 (m?) (accept awrt 166) Al 1.1b
(OB:)E’S'zﬂHz:lst Bl 2.1
Area of OAB (orOFG)z%x"]S.?"x 7.5xsin0.421 (=24.0..m") Ml 1.1b
Total area = "165.6"+2x"24.1" dM1 3.1a
=awrt 214 (m?) Al 1.1b

()

(10 marks)

Video solution:

https://youtu.be/WWG2r1zfDMo
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https://youtu.be/WWG2r1zfDMo

November 2021 question 4 Paper 2

4. Given that @ is small and measured in radians, use the small angle approximations to show that

4 sin % +3cos’@=a+ b+ ch?

where a, b and ¢ are integers to be found.
(3)
ANSWER
Question Scheme Marks AOs
4 Examples:

4sin§z ,{ﬂ] 3cos’@ =3 1- i

2 2 2
3(:0536‘:3(1—sin2.9)*::3(]—9:] Ml Lla

5 520 +1 2

3cost 9 =3 0820+ 3() 40°
2 2 2
Examples:
»=1sit'1g+3c£:-s2 9:4(EJ+ 3(]—8—_]

2 2 2

45in£+3c0539:4[E]+3(l—sin36)=~.26+3[1—92) dM1 | 11b
2 2
- 2
asin? 4 3c0s? 0 = asin 0+ 3(80320+1) ﬂ(ﬁ}i[l _ir, 1}
2 2 2 2 2 2
=20+3(1-6"+..)=3+20-36" Al | 21
3)
(3 marks)
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November 2021 Question 6 Paper 2

6.

Figure 1

The shape OABCDEFO shown in Figure 1 is a design for a logo.

In the design

* (4B i1s a sector of a circle centre O and radius r

= sector OFFE is congruent to sector OAB

«  (ODC s a sector of a circle centre (2 and radius 2r
«  AOF is a straight line

Given that the size of angle COD is @ radians,

(a) write down, in terms of 0, the size of angle 408

)
(b) Show that the area of the logo is
1,
2 ”(38+ )
(2)
(c) Find the perimeter of the logo, giving your answer in simplest form in terms of
r, @ and 7.
(2)
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ANSWER
Question Scheme Marks AOs
6(2) Angle AOB = HT_Q Bl 22a
(£))
(b) Arca= -, ! :(?T—-(}] 1 2
2 5T 5 +2(2r] & M1 2.1
—lrj;r—lr39+2r39—ir19+lr2;r—lr3(39+:r)* Al* 1.1b
2 2 2 2 '
(2)
(c) Perimeter = 4r+2r[}r;9\'+2r9 Ml | 3.1a
=4dr+rr+rf oreg. r(4+z+6) Al 1.1b
(2)
(5 marks)
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November 2020 Question 11 Paper 1

11.

=Y

Figure 3

Circle €| has equation x4y =100
Circle C, has equation (x —15)" + " =40
The circles meet at points A and B as shown in Figure 3.

(a) Show that angle AOB = 0.635 radians to 3 significant figures, where O is the origin.

(4)
The region shown shaded in Figure 3 is bounded by C, and C,

(b) Find the perimeter of the shaded region, giving your answer to one decimal place.

(4)
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ANSWER
Question Scheme Marks AOs
11 (a) Solves x*+ " =100 and (x 1 5]2 + y* = 40 simultaneously to
MI 3 la
find x or y E.g. (x—15]2+1{}0—x3:4i):>x:...
Either = -30x+325=40=>x=95
Al 1.1
Or y=? awrt +£3.12 b
Attempts to find the angle A0B in circle C,
"G gv M1 Jla
Eg Attempts COS&:T to find o then x2
95
Angle AOB = 2xarcos o =0.635rads (3sf) * Al* 2.1
4)
() 1 Attempts 10x(27 —0.635) = 56.48 Mi I.1b
Attempts to find angle AXB or AXO in circle C; (see diagram)
E pB=95 4 (Note AXB=103rads) | " 3-1a
2. cos fi = = = ole =1. rads
N
Attempts 10x(2:r—ﬂ.635}+\f4_0x(2;ﬁr—2,6] dMm1 2.1
= 89.7 Al 1.1b
(4)
(8 marks)
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June 2019 Question 2 Paper 1

2. V4

Figure 1

Figure 1 shows a plot of part of the curve with equation y = cosx where x is measured in radians.
Diagram 1, on the opposite page, is a copy of Figure 1.

(a) Use Diagram 1 to show why the equation

cosx —2x——=10
2

has only one real root, giving a reason for your answer.

(2)
Given that the root of the equation is a, and that « is small,

(b) use the small angle approximation for cosx to estimate the value of a to 3 decimal places.

&)
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ANSWER
Question Scheme Marks AOs
2(a)
2 continued .
V=20+ —?1:
Bl
\\_//; \//- ' o
Disgram 1
For an allowable linear graph and explaining that there 1s only one Bl 24
intersection '
(2)
(b) 1 X’ 1
2 —2'——:0:}1———2__ ——:{} Ml l.lb
COsS X X 3 3 X 3
Solves their x* +4x—-1=0 dM1 1.1b
Allow awrt 0.236 but accept 2+ Al I.1b
(3)
(5 marks)
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June 2019 Question 3 Paper 2

0

Figure 1

Figure 1 shows a sector AOB of a circle with centre O, radius 5cm and angle AOB = 40°

The attempt of a student to find the area of the sector is shown below.

1
Area of sector = 3 ro

1 5% % 40
— X »
2

500cm?

(a) Explain the error made by this student.
(1)
(b) Write out a correct solution.

(2)
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ANSWER
Question Scheme Marks | AOs
3 (a) Allow explanations such as
s student should have worked in radians
o they did not convert degrees to radians
s 40 should be in radians
s ( should be in radians
o angle (or #) should be W= or 2z Bl 2.3
180 9
. . . O ..
s correct formulais 77 [—) {where & 1s in degrees}
b}
. . - 40
s correct formulais 7r° | —
360
| (1)
“f:; 1 {Area of sector = } %(51)(%J M1 1.1b
25 ) .
= 9 o iem”}  or awrt8.73 jcm™} Al 1.1b
(2)
(b) Areaof sector =+ (52 20
Way 2 1Area of sector=} (57) 360 M1 1.1b
25 ) ,
= F:r fem™}  or awrt 8.73 {fem} Al 1.1b
(2)
(3 marks)
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June 2018 Question 1 Paper 1

1. Given that @ is small and is measured in radians, use the small angle approximations to find an
approximate value of

1 - cos4d
2f1sin 30
3)
ANSWER
Question Scheme Marks | AOs
! . : (46)° . 1-cos40
Attempts either sin38 ~ 36 or cos48=1- 5 I 5530 Ml 1.1b
46)’
1|11
(40)° :
; 1 =~ ~]— MI 21
Attempts both sin36 ~ 3@ and cos48 =1 5 3530
and attempts to simplify
4
:i oe Al 1.1b
3)
(3 marks)
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June 2018 Question 3 Paper 1
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3.
A
rem
O
Fem
B
Figure 1
Figure 1 shows a sector AOB of a circle with centre @ and radius rem.
The angle A0B is @ radians.
The area of the sector AOB is 11 em?
Given that the perimeter of the sector is 4 times the length of the arc 4B, find the exact
value of r.
4)
ANSWER
Question Scheme Marks AOs
3 1 5
States or uses EF“Q:II Bl I.1b
States or uses 2r+rfd =418 Bl 1.1b
Attempts to solve, full method r=... MI 3la
r= JQE Al 1.1b
[4]
(4 marks)
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