PURE MATHS S ]A[‘TEST PAPER 8 : ANSWERS AND MARK SCHEME

1. co§h2x=3 —2 coshx

2 cosh?x ~1=3 -2 coshx Bl
cosh’ x + coshx—-2=0 (coshx — 1)(coshx+2)=0 M1 Al
coshx =1 or coshx =~ x=0 - Point is (0, 1) Ml Al 5
2. (a) y=arcosx:x=¢0sy gx—-—smy——\h X d_y_= -1 M1 Al Al
dy -1 1 1 |
() -== —=——=—=—=-2 whenx= M1 Al Al 6
& fi—(n2x)? * 2
dy 61 t 241/2
3. =—=t Arc length s = [,(1+2)"“.6¢ dt B1 M1 Al
Codx 6f
t
/2 2
=6|:%(1+12)3 ]:2(1+t2)3 - Mi Al
0
/2
tany!=%x}i=t,so(l+tzy =sec’y Hence s = 2 (sec’w —1) Mi Al 7
dzy
4. (a)IfEx-?=9ythenk2=9 k=3 M1 Al Al
®) W0)=2:a=2 %=kacoshx+kbsinhx y@©=1:5=1  BIMI Al
y=2cosh 3x + 1 sinh 3x Al
(c) ¥y =0, tanh 3x =—6. This has no solution, since —1 <tanh 3x <1 MiAl1Al 10
5. (a) Curve sketched (odd function, rotational symmetry about origin) B2
(b) Area= [}/?arcsinxdx  Letw =arcsinx, dv=dx B1 M1
=1 Al Al
V1-x2
L 2aresinx dx=x arcsinx — J§ 2 x(1 -2y dx M1 Al Al
= [xarcsinx + (1 - )42 = 1”2+—‘/:—1 M1 Al 11
n-1
6. (a) i(lnx)” _pnx)” Ml Al
dx x
n(]nx)n—l x2
(b) Letu=(Inx)", dv=xdx du=——,v=—2— M1 Al
x
X - e n
I, =|=—(nx)" ——[ex(lnx) =27, Mi Al Al
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7 @ 2-9% M tant 1+[dy) —sect Ml Al Al
dc dt dr  6asec’rtant dx
Area= Zﬂjgmsectﬁasec ttant df =6a ”Msecz_t d(sect) M1 Al
0 . A
= [Zase03 z],, 14 = 2a(1-242) M1 Al
)
(b) dy d )——- sec’ ¢ L whent=Z M1 Al Al
dx dt dx  6asec®ttant 6atant 6a 4
3/2
= DT a2 M1 Al 12
1/6a
8. (a d_y_d_y,g__gl ———15 Gradient of normal = p° M1 Al Al
&« dp dp p’c p
Normal is y-——'=p 2(x—cp) py-c=px—cp' M1 Al
: p
(b) Passes through (0, 0)ifp=1o0rp=-1 M1 Al
(© Atg, y=4=P) At mid-point, x= 2, sop = 2% B1B1
p 2 c
.4 oA 2 4
S le lop))_d2op) o, 1o M1 Al
2\p p 2p 4x c
i
=z == Al 12
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