Core 3 Trigonometry Questions

dy
I (a) Find d_ when v = tan 3x. {2 marks)

X

4 Itis given that 2eosec’x = 5 — Scotx.
(a) Show that the equation 2cosec’x = 5 — Scotx can be written in the form

Z2eot’x +S5cotx —3 =0 (2

{2

L=

(b} Hence show that tanx =2 or tany = —

marks)

marks)

{¢) Hence, or otherwise, solve the equation Zeosec™x =5 — Seotx, giving all values

of x in radians to one decimal place in the interval —m <x < m. i3

marks)

3 (a) Solvethe equation secx = 5, giving all the values of x in the mterval 0 € x < 2x in

radians to two decimal places. (3 marks)
(b} Show that the equation tan” x = 3secx+ 9 can be written as

sec”x —3secx— 10 =0 2 marks)

{c) Solve the equation tan” x = 3secx + 9, giving all the values of x in the mterval
0= x = 2r mnradians to two decimal places. 4 marks)
7 (a) Caven that z = i . use the quotient rule to show that bl sectx . (3 marks)

cosx dx

. . . . n T _
(b) Sketch the curve with equation y = secx for — ;*f.r *f; 2 marks)
(by (1) Given that y = sin~! 2x, show that x = %.‘;in_v. (1 mark)
. .- 1. Loy, . .
(1) Given that x = ssiny, find — in tenms of y. (1 mark)

dy
{e) Using the answers to part (b) and a suitable trigonometncal 1dentity, show that

dv 2

dx 41 —dx2 4 marks)



2  Describe a sequence of two geometneal transformations that maps the graph of y = secx

onto the graph of y= 1 +sec3x. 4 marks)
5 (a) (1) Show that the equation
Ewtzx+ Secosecx = 10
can be written in the form 2cosec”x + Scosecx — 12= 0. 2 marks)
i how dnr — —& o siny — =
(1) Hence show that sinx 7 O sinx = 3. (3 marks)
(b) Hence, or otherwise, solve the equation
Zeot (0 — 0.1) + Scosec(f —0.1) = 10
aving all values of # in madians to two decimal places m the interval —xm <0 <n.
(3 marks)
d
6 (a) Find Y when:
X
(i) y=x"tanx. (2 marks)
8 (a) Wnte down jsmz x dx. (I mark)
-, cosx . dy 4 )
(b) Given that y = ——, use the quotient rule to show that — = —cosec™ x. 4 marks)
sinx ¥
(¢) Prove the identity (tanx + cotx)” = sec?x + cosec?x. (3 marks)
! ¥
{d) Hence find l (tan x +cot x)” dv, giving your answer to two significant figures.

0.5 {4 marks)



Core 3 Trigonometry Answers

1 ' )
@) ‘3—‘:;=35ec‘3x M1 for sec 3x SC/3sec’ x Bl
Al 2
Alternative
Usze of product/Quotient rule  (M1) Good attemypt
Jcos® 3x+ 3sn "3x (A1)
cos® 3x Comect
4(a) 2cosec’x=5(1-cotx)
2+ 2eot’ x=5—Scotx M1 use of cosec’y =1+ cot® x
Zeot’ x4+ Jeotx—3=0 Al 2 AG
(b) | (2eotx—1)(cotx+3)=0 M1 or 2+5t—3> =0 Orin tanx
(2-0fl+3)=0
mtx=l:—3
2
— 7 1
fmx=so Al 2 | AG
(€| x=11-20 SWRT El Any 2 correct | In degrees: BO
x=-03.28 | gi ;| Any3comect Bl
4 correct B2
a) | secx =35
cosx=02 M1
x=137 491 AWET AlAl 3
(b) tan” x=3secx + 9
sec 'x—1=3secx+ 0 M for using sec’x =1+ tan’ x OE
sec’ x—3 secx—10=0 Al 2 | AG
(c) (secx—5)(sec x+2)=0 M1 or use of formmla (attempt)
secx= 35,2 Al
cosx=02-05
x=137, 491 BIF any 2 correct or ft their 2 answers in (a)
209 419 Al 4 all 4 comrect, no extras




@) | 2= sinx
" cosx
dr cosxcosx—sinx(—sinx) Ml _ [ £cos® x£sin’ x |
—= — - Al use of quotient rule | —————
dx cos X L cos X J
_ 1
cos” x
=zec’ x Al 3 AG (be convinced)
1
(b) | |
|\ f M1 comrect shape including asymptotic
\ | behaviour and symmetrical about x=0
\ f and y=0
5 /
| Al 7 use of 1
(&7 L
{1
(b)) | y=sin ' 2x
siny = 2x and
1.
FERy=x Bl 1 AG (be convinced)
oo | ode 1
(i) Fs =3 cosy B1 1
©| 22 MIAl MI for —
dr  cosy cosy
siny = 2x and sin®+cos® =1 M1 use of to get cosy or cos’® y
cosy =+1—4x’
dy 2
ar m Al 4 AG; condone omussion of proof of sign
2 | Stretch (T)
2 +
F % @ M1 For I+ (II or IIT)
2
Parallel to x — axis (1) Al All correct
Translate E1l Allow translation
|"D|I B1 Correct vector or description
|1




S{a)ii) 2| cosec’x—1)+ 5 cosecx=10 M1
2cosec’x—2+5cosecx—10=10
2 cosec’x+5 cosec x—12=10 Al 2 AG
(i) | ( 2 cosecx—3)(cosecx+4)=0 M1 Attempt to solve
3 Al Condone answers with no method shown
coset X :T of—4
)1
smx=_ C'T—I Al 3 AG
2
() | (6-0.1)=0.73, 241 —0.25.-2.89 Bl 2 correct values, may be implied later
AWRT (4181382 —165.5 —-145)
g =083 251, -015 -279 AWET B1 2 correct answers
Bl 3 + 2 correct answers and no extra within
range
(ii) | y=x"tanx M1 Product rule
T Al
—=x"sec’x+2xtanx
v
8(a) | tanx (+¢) Bl
CosX
®) | £(x)==
5in X
; —5iN° X —C05™ X + i v+ ol
flx)J=————— M1 quotient mle ——————— M .x:cns o
SN X A.l M. X
-1 " .
=— Al weofsin" x+cos"x=1
sn” x
= —cosecty Al AGCS0O
Special cases
cotx
f(x)=
(x) N
£ (x)= 1% —cosec? x— cotx x 0 M
=—cosec” x Al (max 2/4)
Or
1
fix)=
(x) tan x
f,[x]_tauxxﬂ—lxseclx M1 Al
tauj x i
= sec” ¥
tan: X
=— ._,1 =—cosec’ Al (max 3/4)

SN X




()

(d)

LHS =tan” x+cot” x+2 tanx cotx

=tan” x+1+cot” x+1

-
=seC” X +r:|:|se1:2x

=RHS

_|1[ tanx+mtx:|2 dv= _|1se1:2x+ cosec” xdx

1
—[tﬂﬂx—tﬂtl’]m
=09153—-1.2842
=22

M1
M1
Al

M1

M1
Al

Al

expanding
correct nse of frig identities
Cs0

use of identity
Ttanx T cotx OFE

AWERT
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