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The curve shown in Figure 2 has parametric equations

x=sint, y=sin(t+§), -5<t<%.

(@ Find an equation of the tangent to the curve at the point wheret= % .

(b) Show that a cartesian equation of the curveis

y:§x+%\/(1—x2), —1<x<1.
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Question 4 continued

(Total 9 marks)
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Question Scheme Marks
Number
4. (a) X =sint, y:sin(t+%)
Attempt to differentiate both x and | \1
dx y X tt to give two terms |
=2 —cost, 2= cos(t+g) y wrt t to give two terms in cos
dt Correct &and & | Al
T[ Divides in correct way and
When t=—, substitutes for t to give any of the
6 four underlined oe: Al
dy cos(g+g) & 1 awrt 0.58 Ignore the double negative if
dx cos(g) INER B ' candidate has differentiated
: sin — —cos
When t=%  x :%, yzg The point (%, @) or(4, awrt 0.87) | g1
Finding an equation of a tangent
with their point and their tangent
Ty E L (x-1) gradient or finds ¢ and uses | dM1
' 2 3 2 y = (their gradient)x + "c".
Correct EXACT equation of | Al oe
tangent oe.
orT: [y:@x+§}
[6]
(b) y = sin(t+%) = SiNt COSZ + Costsin= Use of compound angle formula M1
for sine.
Nb: sin®t + cos’t=1 = cos’t=1-sin’t
_ _ 5 Use of trig identity to find costin
- x=sint gives cost=/(1-x*) S M1
terms of x or cOS“t in terms of x.
yzgsint + 2cost
Substitutes for
gives yzgx +% (1_X2) AG sint, cosZ, cost and sing to | Al cso
give y in terms of x.
[3]
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Question Scheme Marks
Number
Aliter
4. (a) x=sint, y=sin(t+Z)=sint cosZ + costsinZ (Do not give this for part (b))
Way 2 Attempt to differentiate x and y
wrt t to give < in terms of cos ML
and 2 in the
formzacost + bsint
dx dy .
pra cost, pra cost cosg — sint sing Correct % and & Al
When t:g’ %: COS£COS¢ —nsingsing
X COS(g) Divides in correct way and
substitutes for t to give any of the | Al
e — awrt 0.58 four underlined oe:
N AE
The point (i ﬁ)
3 20 2
When t==, x=1, y=£ B1
2 2 or(4, awrt 0.87)
Finding an equation of a tangent
T v_B_ 1(x_1 with their point and their tangent
Y™7" % (X 2) gradient or finds ¢ and uses dm1
y = (their gradient)x + "c".
Correct EXACT equation of Al oe
tangent oe. | —
3 3 3 3
R
orT: [y:@x +§J
[6]
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Question

Number Scheme Marks
Aliter
4. (a) y=5x+3,/(1-x)
Way 3 Attempt to differentiate two terms
dy 3 (1)1 - using the chain rule for the second | M1
b A A e (1—x ) (-2x) term.
dx 2 2 2 p Al
Correct ¢
Correct substitution of x =1
dy /3 (1)(1) b 1 2
=L =2 =12 (1-(0.5)?) * (-2(0.5)) = — Al
dx 2 \2)l2 ( ) ( ) J3 into a correct g—y
X
When t==%, x=1, y=—3 The point (%, @) or(4, awrt 0.87) | g1
6 2 2 -
Finding an equation of a tangent
with their point and their tangent
Ty E L (x-1) gradient or finds ¢ and uses | dM1
2 3 2 y = (their gradient)x + "c".
Correct EXACT equation of | Al oe
tangent oe.
orT: [yzgx +§J
[6]
Aliter
4.(b) | x=sint gives y="Lsint + 1 /(1-sin’t) Substitutes X =sintinto the |\,
equation give iny.
Way 2
Nb: sin®t + cos’t=1 = cos’t=1- sin’t
Use of trig identity to deduce that
cost = (1—sin2 t) cost — (1—sin2 t) M1
gives y =§sint + 2cost
H _sint . tsinz = sin(ts = Using the compound angle
ence y =sint cosZ + costsinZ = sin(t+%) formula to prove y =sin(t+ ) Al cso
[3]
9 marks
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