PURE MATHS 5 (A) TEST PAPER 5 : ANSWERS AND MARK SCHEME

1. 22 = 2arctany=x+c¢ y=tan[£+c) B1 M1 Al Al
1+y 2 7
1=tan(0+¢):c=-= y= tan(x ”] | Mi Al 6

4 2 4 -
2 (a) .—d—(arccos2x)= = (2)= —2 M1 Al Al
dx - 1-47
1/4
a3 =2 3 3|:7r n] z
- dx =] ——arccos(2x z === Ml Al Al 6
Y Sreae sl o

3. Lety=arcoshx, sox=coshy=1(+¢?) & +e¥=2x B1 M1
@-2x+e’=0 e?—2x¢ +1=0 . Al
e’=(2xﬂ4x2—4)/2=xi\/x2-1 y>o,soy=1n(x+Jx2-1) M1 Al
Thus arcosh (13/12) = In (13/12 + 5/12) = In (3/2) or In3-In2 M1 Al 7

4. (a) x=af, y=2at 36 =24a a=302 Mi

=37 y=3t Al Al
2
(b 3. l=1 d—'; —l2—1-=——1—-=—l when#=1 B1MI1 Al
dc 3t ¢ dx 3r 3 3
p =22(-1/3) =-6\2 M1 Al 8
5, Letu=x"",dv=x(1+x’)5dx du=(n- 1" dr, v=35(1+x)° B1 M1 Al
I,= —I-%x"’l(1+x j(1+x2)6 "2 M1 Al
=-1—x"'1(1+x2)6—5’-—1j(1+x2)5(x 24 xM)dx Al
12 12
1 n-1
=1+ -, +] M1 Al
12 ( ) 12 (n 2 n)
12+@m-1)1 =x"1A+xD) —~(n-DI,, sofm)=11+n MI Al 10

6. (a) ———x s=[fN1+1%dt  Lett=sinhu, sodft=coshu du B1 B1 M1 Al
Then s = j“”i“h’\/1+sinh2u coshu du= I“rsmhxcoshzu du M1 Al
Also%=tanw,sownw=x Bl

(b) J¢" S cosh® u du= 1 ar s cosh2u +1 du = 1[5smh 2u +ut"mhx Ml Al Al

= L[xv/1+2? +arsinh x] = J [sec y tan '+ arsinh (tan y)] M1 Al 12
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7 (a)%=x-m (1{%}2} Jn-l s=f x+—dx B1 M1 Al
Thisisapprox.%.l{ﬁ [Jﬂ J7 ( ‘f J‘ J—} J'} M1 Al

=80to2sf Al
1\V2
(b) Area=2x jfZJ;.[l+—-J dx = 47:}’18-\/1+xdx M1 Al Al
X
8
=§3£ x+1)22]; = ”(27 242) Ml Al 11
2 2
X
8. (a) —+;32’-7=1 | B2
®) G) P0-&)=kFd e=V1-#) Mi Al
(i) Fociare (ae, 0),ie ( aV(1 - ), 0) Mi Al
(c) Ify=mx+cisatangent,? £"—%Q--l has one real root for x Ml
This equation isk2x? + m*x® + 2mex +¢? —k2a* =0 Al
For one real root, 4m*c? = 4k +m?)(c? -k2a2), which simplifiesto M1 Al
P (m* +k*)= ¢ Al
(d) For the given ellipse, =3 and k= Alsoc=9 B1BI
Hence 9(m” + 1) =81 m=+135 Ml Al 15
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