Subject - Math AA(Standard Level)
Topic - Geometry and Trigonometry
Year -May 2021 - Nov 2022

Paper -1
Answers
Question 1
(@) valid approach using Pythagorean identity (M1)
2
sin’ A4 +[% =1 (or equivalent) (A1)
sinA:% A1
[3 marks]
1 11
(b) EXSX GX% (or equivalent) (A1)
area=4/11 A1
[2 marks]

Total [5 marks]



Question 2

(@)

(b)

commen expression other than 2sinxcosx—2sin’ x.

Note: Do not award the final A1 for proofs which work from both sides to find a

METHOD 1 (LHS to RHS)
attempt to use double angle formula for sin2x or cos2x
LHS=2sinxcosx+cos2x—1 OR

sin2x +1-2sin’ x—1 OR
2sinxcosx+1-2sin’ x—1
=2sinxcosx—2sin’ x
sin2x+cos2x—1=2sinx(cosx—sinx)=RHS

METHOD 2 (RHS to LHS)

RHS = 2sinxcos x—2sin® x
attempt to use double angle formula forsin 2x or cos2x
=sin2x+1-2sin” x—1
=sin2x+cos2x—1=LHS

attempt to factorise
(cos x—sinx}(l sin.r—i—l) =0

sin x

" . , 1
recognition of cosx=sinx = =tanx=10R sinx=-——

COsX
one correct reference angle seen anywhere, accept degrees

T T m T
— OR — (accept ——.—
4 6( P 6 6)

M1

A1
AG

M1
A1
AG
[2 marks]

M1
A1

(M1)
(A1)

Note: This (M1)(A1) is independent of the previous M1A7.

in 11x
6 6

Sm

.1': —
4

A

A2

Note: Award A1 for any two correct (radian) answers.

Award A1AQ for four correct answers given in degrees.

Award A1AQ if additional values given with the four correct (radian) answers.

[6 marks]
Total [8 marks]



Questions 3
METHOD 1

attempt to use the cosine rule to find the value of x

100 = x> +4x" - 2(@(2@(%}
2x* =100

x2 =50 OR x=4/50 (:5&)

attempt to find sinC (seen anywhere)

2
sin” C+[f—1] =1 OR x”+3*=4" orright triangle with side 3 and hypotenuse 4

sin C = ——?-
4

Note: The marks for finding sinC may be awarded independently of the first
three marks for finding x .

correct substitution into the area formula using their value of x (or x°) and their
value of sinC

A:lXSﬁxloﬁxﬁ or A soxzﬁxﬁ
2 4 2 4
257

2

A=

(M1)

A1

A1

(M1)

(A1)

(M1)

A1



METHOD 2

attempt to find the height, /4, of the triangle in terms of x (M1)
2 ]
h+ ix =x*OR W’ + Ex =10* OR hzﬂx A1
-+ 4 4
equating their expressions for either 4” or h (M1)
2 2
5
X - i::c =10% - Ex OR ,’100—2—:(2 :—\/Ex (or equivalent) A1
4 4 16 4
x2 =50 OR x=4/50 (:5&) A1
correct substitution into the area formula using their value of x (or x*) (M1)
A=lxzﬁx£\@ OR Azl(zxsﬁ) ﬂsﬁ
2 -4 2 4
e 257 A1
2
Total [T marks]
Question 4

(@) METHOD 1
correct substitution of cos”x=1—sin’x A1

2(1 —singx)+ Ssinx =4

2sin? x—5sinx+2=0 AG
METHOD 2
correct substitution using double-angle identities A1

(2coszx—l)+55inx=3

1-2sin’ x+5sinx=3

2sin® x—5sinx+2=0 AG
[1 mark]



Question 5

(@)

minor arc AB has length r

recognition that perimeter of shaded sector is 3~
3r=12

r=4

EITHER
0 =2n-AOB(=2n-1)

Area of non-shaded region = é(h —1)(42)
OR
area of circle - area of shaded sector

16n-[lx1x42J
)

THEN
area =16m—8 (=8(2n—1))

(A1)
(A1)

A1
[3 marks]

(M1)

(A1)

(M1)

(A1)

A1

[3 marks]
Total [6 marks]



Question 6

(a) METHOD 1

attempt to write all LHS terms with a common denominator of x —1 (M1)
py 3. 0 _2X(x-1)-3(x-1)-6 o (2x=3)(x-1) 6
x—1 x—1 x—1 x—1
_2x?=Dy=3x43=6 OR 2X —5x+3 6 A1
x—1 x—1 x-1
2
_ 2x°=5x—=3 AG
x—1

METHOD 2

attempt to use algebraic division on RHS (M1)

correctly obtains quotient of 2x—3 and remainder —6 A1

= B 5
=2x—-3——— asrequired. AG
X—
[2 marks]
(b) consider the equation 2Sin_2_9_53i“ 26—3 =0 (M1)
sin26 —1

= 2sin” 20 -5sin28-3=0

EITHER

attempt to factorise in the form (2 sin29+a)(sin 20+ b) (M1)

Note: Accept any variable in place of sin26.

(2sin26+1)(sin26-3)=0

OR

attempt to substitute into quadratic formula (M1)

" 5+4/49
sin 20 =
4
THEN

sin.?f?:—% or sin28=3 (A1)



Note: Award A7 for sin26 = —% only.

one of F%t OR % (accept 210 or 330)

?; 11z (must be in radians)

Note: Award AQ if additional answers given.

Question 7
@ ([fog)x)=r(2x)
f(2x)= «Esin 2x +Ccos2x

(b) \E sin2x+cos2x=2cos2x
\/_’: sin2x =cos2x

recognising to use tan or cot

tan2x OR cot2x = J_ 3 (values may be seen in right triangle)
[arcta [TJ ] — (seen anywhere) (accept degrees)
2x=2 ,?—
6 6
nIn
X=—,—
121

(A1)

A1l

[5 marks]
Total [T marks]

(A1)

A1l
[2 marks]

M1

(A1)

(A1)

A1A1

Note: Do not award the final A1 if any additional solutions are seen.
Award A1A0 for correct answers in degrees.

Award AQAO for correct answers in degrees with additional values.

[5 marks]
Total [7 marks]



Question 8

5 12—6 (2_1)

- -14-4 3
; = T :
finding m, = —— using their g
BC
m, =3

y—20=3(x+2), y=3x+26

Note: Do not accept L =3x+26.

(b) substituting (%£,2) into their L
2-20=3(k+2) OR 2=3k+26
k=-8

Question 9

determines g- (or 45°) as the first quadrant (reference) angle

(A1)

(M1)

A1

[3 marks]

(M1)

A1
[2 marks]
Total [5 marks]

(A1)

(mM1)

attempts to solve * + RE
2 4
Note: Award M1 for attempting to solve S1EL E,E(, )
2 3 4 4
£+E=E=>x<0 and so & is rejected
2,3 4 4

X @ T T
—t—=2g—— | =—
2" 3 4 [ 4]

x= ?n (must be in radians)

(R1)

A1

A1

[5 marks]



Question 10
(a)

Note: Award a maximum of M1AQAQ if the candidate manipulates both sides of
the equation ( such as moving terms from one side to the other ).

METHOD 1 (working with LHS)

attempting to expand ((;'2 —1)2 (do not accept a* +1 or a* 1)

4 5,2 2 4 A2
LHS:a2+a 2a° +1 01_4(1 +a’-2a°+1
4
_a*+2a’ +1
4

:[0324—1]2 (s}

Note: Do not award the final A1 if further working contradicts the AG.

METHOD 2 (working with RHS)
: 2 2
attempting to expand (a +1)

4 2
RHS:G +2a°+1

B 4a’* +a* —2a% +1

e 03—12: :
_a+{ 3 ) (=LHS)

Note: Do not award the final A1 if further working contradicts the AG.

(M1)

A1

A1

AG

(M1)

A1

A1

AG

[3 marks]



2 e
(b) recognise base and height as ¢ and [a ] (may be seen in diagram) (M1)
correct substitution into triangle area formula A1
2o ala® -1 3o
Area=2| 4 : (or equivalent) | = ( ) =44
21 2 4 4
[2 marks]
Total [5 marks]
Question 11
(a) (i) attempt to find midpoint of A and B (M1)
centre (—1,3,—2) (accept vector notation and/or missing brackets) A1
(iiy attempt to find AB or half of AB or distance between the centre and A (or B) (M1)
2 2 3
—“4+§+4 or 22 112+ 22
=3 A1
[4 marks]

(b) attempt to find the distance between their centre and V

(the perpendicular height of the cone) (M1)

VO’ +4*+2> OR \/(‘rheir slant height)2 —(their I‘a{:lius)2
_J35(=245) A1

Volume :%11:32\/20

:3n\@(:6n\/§) A1

[3 marks]

Total [7 marks]





