PURE MATHS 5 (A) TEST PAPER 3 : ANSWERS AND MARK SCHEME
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2. Ify=mx+2touches x* +2)* = 3, then x* + 2(mx + 2)* = 3 has one real root M1 Al

et

. 1y
. = , T =4
If Y = arccos (2x)

Equatlon is (1 +2m2)x2+8mx+5 0 : M1 Al
Need (8m)* —4(5)(1+2m2)—-0 24m* -20=0 m=iJ§ M1 Al 6
3. (a) x=sinhy E=c:oshy= 1+sinh2y .1 Ml Al Al
dy dx 14+ x°
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4. (a) j—imtanx s=jg\/1+tan2u du= [jsecu du = In(sec x +tanx) B1 M1 Al Al
(b) %=tany/,so y=x. Hence s = In(sec i+ tan y) M1 Al Al
© p=£i=secy/=\/§ - M1 Al1Al 10
v
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5. (a) By substitutionx =3 sinhu, /= {arsmh; =arsinh—3—=ln3 M1 Al Al
0
(b) Sketchofy=1/\f9+x2 and region below curve between x =0 and x =4 B3
-4
© Vo]ume——ﬂ'jo sde= 7 larcm.(i) = Z arctans ~0.971 M1 Al Ml Al
0+ x° 3 3/, 3 3
10
1..x —-x -
(€ +e *ire™*
6. (a) cothx= °f’5h"=f( _ )¢ te Ml Al
smhx 5(31—0 1) ex_ex
(b) Let y =arcoth x, so x = coth y M1
=y
Thenx= &+ e —xe’—&—e?=0 Al Al
x-1)e? - (x+1)=0 = Xt! y=-1-1n(x—+1) Ml Al
x-1 2 \x-1
() ln((x—l) fi}] =3 InV&x*-1)=3 M1 Al
x_
In(GF-1)=6 X¥-1=¢ x=20.1 M1 Al 11
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7. (a) Let u = cosh ax, so du = a sinh ax dx Bl

n n+l -n+1
[P .. .. 3 M1 Al Al
o a a(n+1) a(n+1) . _
(b) Let u = cosh™ ax, dv = cosh ax dx M1
du = a(n - 1) cosh™ ax sinh ax dx, y= 2 sinhax Al
a
Integral = lsinh aoxcosh” ! ax — (n—1)[ cosh” 2 axsinh ? axdx M1 Al
a
= lsinh axcosh™ ! ax — (n — 1) cosh™ ax — cosh™ " ax dx Ml Al
a
= Lginh arcosh™ ax - (n-1)(I, - I,_,) Al
a
Hence nl, =-1—sinh axcosh"  ax +(n~1)1I,_, | Al 12
a
8. (a) y=c Curve sketched, with axes as asymptotes B1B2
(b) Tangent at P has gradient Y _—; M1 Al
dc p |
Equation of tangent is y - L= —%(x ~cp) py+x=2p M1 Al
P P '
Similarly, tangent at Q is ¢°y + x = 2cq Where these meet, B1
Py-2p=qy-2cq - @’-qp=24-p) M1
y= _& Thenx=2cp_pzﬁ_=£p_q. Al Al
Pt+q p+tq p+q
3p 3 3p
2 .
xy= -8;— , which is a rectangular hyperbola Al Al 16
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