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2021 PAPER 1 - WORKED SOLUTIONS
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Total marks — 55

SECTION 1 — 44 marks
Attempt ALL questions.

SECTION 2 — 11 marks
Attempt EITHER Part A OR Part B.



1. Find the value of k for which the equation kx2 +3x —4 =0 has equal roots.

ax? +ox+c =O

azlk b -ltac = O for egual @&t
e Orewanzo v
9 + lbkk. =0 Vv

ke = -9
k = -9/
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2. Given that f(x)=(x+1)’, find £"(1).
fG) = (2" +)°
£'&) = 5(x* + I)H':(/ 2x v~
£'&) = 10 (2« Y
20 = 160)(1Fe)?
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3. Afunction f(x)is defined on R, by

f(x) =%+3.
Find the inverse function, f~'(x).
lek‘ J = 2+ 3
2

‘ld = o+ 3 v/
X = 'ZJJ‘—JS\/
Ly f'R) = 2¢ -3

4. Determine whether the line passing through (4, 2) and (2, -7) is Pergendicuiar‘to
the line with equation 3y =2x+9.

Gradienk of Unao
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5. Two right-angled triangles are shown below.

2
[3*+ 1" = {6
J{0)*-2* = V6
3 .v/
\
P
1
(a) Determine the value of

@) sinp 1
(ii) cosgq. 2
(b) Find the exact value of cos(p+q). 3

A SnpEE e weq e - B

=

~ - 2
b) oSN T = (_OSP:__\._

1o \io
Cos (p+ q) = osPcosq  — sinpsng
- (&)(&)- (Z)(&)

= \rg -—.._6_.
10 10

cos(p+q) = Ye—-6 ~
| 10




6. Functions fand g are defined on R by
* f(x)=2x+5
o g(x)=x*-2x.

(@) Find an expression for f ( g(x)).

(b) Find an expression for g( f (x))

(c) Express g(f(x))—f(g(x)) in the form a(x+b)2 +c.

) F(&(x\\ = 16(:1’,1—7_3() v

2(x*-2%) +5 v

{‘-(3(:0\ = 22X —Lx + 5

b) 3(#(1\\ = 9 (’2.1+ S\
= (2x+ 35 - 2(2x+5) v~
- H—xz‘ +20x 4295 —4oX —10O
g(eE) = ux* + 16T + 15

A @) - £(3@) = (hx +iex +15) - (22 i
Bt 4lbx 15 -2x T+ L
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= Z[x"-t—lOa(_] +10
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= ')_(:c,+5)’*‘—/so + 10

S(f—(ﬂ) ~ ‘Fg(ﬂ) = 2(c+95)?* — 40 -
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7. Find j6 cos(3x+%)dx.

=€>><-?‘-) 31+1T\+c,
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8. A line makes an angle of ? with the positive direction of the x-axis.

It passes through the point (4, 0).

» 1&

Determine the equation of the line.
Equakion S b =
m = -3
a =

bz=o \j -

M = tan &

N
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e = +on (D0°

3
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m(x—a\
(x -w)
Vo0 + 4J3




9. The diagram shows the curves with equations y =x* —7x? +12x+3 and

y=x>—x?—6x+3.

The curves intersect on the y-axis and at point A.

YA
(V]
Ppar y=x3—7x2 +12x+3
A

P

o x
y=x>—x'—6x+3
lowser

(@) Find the x-coordinate of A.

(b) Calculate the shaded area.

o) for ponts of inersechon, b y= 9
x° =TI + 12 +_3' = X -xt-6x+3
6 = x*—18x v~
o = 6bx (x-3)

J v
bx = O X-320
=0 x=3

The 2 -coordunate og A s 3.‘/
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Cﬂ Q Acea = j: @,3—‘] ~ 4 V2 +3)-—(xs-—:c7‘-—6'x,+%). olx

Area.

- J3 23— 4 2 +3 T+ X+ 6x -3, dx
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= ji I — bx2. dx

= [ 18x™ _ Gx® —]3 v
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(3t - s4) — o

= 27 onds \/

S




10. Factorise 6x> —13x2 +4 fully.
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11. A function, £, defined on R, is such that

« the maximum value of fis 8 Max TP ( () 8)

e the maximum occurs when x =6.

The function g is given by g(x)=2f(x)-9.
(@) State the maximum value of g.

The function 4 is given by i(x)= f(x—4)+5.

(b) () State the maximum value of 5.

(i) State the value of x when the maximum value of 4 occurs.

) 3(—:@ = 2£:0 —9
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SECTION 2 — PART A

12.

Points A, B, and C are collinear, with B dividing AC
e A has coordinates (4,2, -5)

e B has coordinates (7,4, 1)
_)
. IBCl:6

_)
@ (@) Find ‘AB

(ii) State the ratio in which B divides AC.

(b) Determine the coordinates of C.

O.\ l) Zrz: b— a 1@‘ - J32+("‘o\2+67'
“ L
= (_-q)- 2 - \/q +36 +2¢
| =5
“A A 3)/ = J%_‘
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13. . Asequence is generated by the recurrence relation #,,, =£u,, +8, u; =20
(@) Determine the value of w;.
. This sequence approaches a limit as n — o0.

. (b) Determine the limit of this sequence.

al U= 2u.+8% Us= FU0s + 8
20 = 20U, +8 / ¥ = Vs +0
\‘L—%Ub 10 %Os
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14. The angle between vectors u and v is 120°.

|u| =4 and |v|=5.
u .
1200

v

Calcutate w.(u-+v).
Os ) = LOBUNES. .| W

= Wl* + blivlwes®
= () + )(S) ws 20
= ne,'/+ 20 (—cos60)
= b + 9_0(_#_)
o e o

V. (u +v)

(!

6 W




SECTION 2 — PART B

15. ABCD is a square containing four congruent circles.

A is the point (2, 1), and D is the point (10, 1).

B C
/ Squore. ® 'DC}%
.P(%l-‘
N ) Diomaker = 4
Radios = 2'//

\2 '(s,'y Condre P(%,71) o~

('zﬁ 0 Bonmbs. D(‘O| \\

Determine the equation of the circle with centre P. 3
Equokion (= )" + L\j -B)" = %
(- + (y=-N*= &

16. Evaluate log, 6 +log,12-2log, 3. 4

= (,037_ b + LOS?. |2 — LOS?.E)?—‘/
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17. A logarithmic function, f, is defined for x > 2.

The diagram shows the graph of y = f(x).

yi Xi;'l.
|
i 7,2
| g2 y=f(x)
G
| -
0] 2: X
|
|

The inverse function, f “(x), exists.

(@) On the diagram in your answer booklet, sketch the graph of the inverse function.

(b) Given that f(x)=1log;(x—2)+1, find the coordinates of the point where the

graph of f7'(x) crosses the y-axis.

Refleck y= &)
cvvclirﬁcml Y=

Hip coodinad S,

3=t &)

e e e e ce— —




MY k)= legs (x=2) + L

For at-ivkercaeh of &), et g=°

IOSS(X—-Q—)—‘-\ = O.

LOSS (I-l\ — = \/
logs (x-2) = -loqsS
LC%S (x —2) - (_%5 6-‘

) -2 = 5—‘

X -2 = A

S

C = Q_é




