PURE MATHS 5 (A) TEST PAPER 6 : ANSWERS AND MARK SCHEME

7 = cosh 2t 2cosh’ty~1=7 cosh#;=2 M1 Al

1,
+
e +e1 =4 e®t ~4e" +1=0 fi= 4‘2‘/1_2_ M1 Al
eh=2+3 h=In2+3) o M1 Al 6

2. (a) .S‘ketch - s = arc length from P to a general point, i = angle between

tangent at P and x-axis B2
®) adi=s+l, sow=In(s+1)+¢ . s+1=de” M1 Al Al
v
s=0when y=0,s04=1 s=e¥-1 Ml Al 7
3. (@ | L du=lalrctan(E +c=larctan x_—3)+c M1 Al Al
u? +9 3 3 3 3
®) [—— du='arcsin(£)+c=arcsin -"—'3]+c Bl Mi Al AL 7
V16—12 4 4
4. (a) a(4 sec? 6) - b(O tan’® )= 1 a=%,b=% M1 Al Al

2

© P 30 3sect M1 A1

dx 2secftand 2tand

Normalisy—Stan0=—2tan9 (x—2sec & M1

3sect

(3 sec Gy + (2 tan Ox =13 sec Htan & Al
© (0,1):3sec =13 sec ftan §  tan §=3/13 6=023,651 Ml Al

(1, 0) : sec &= 2/13, so cos #=13/2, > 1, so no values of M1 Al 11

5. (a) Let w=xsinh™ x, dv=sinhx dx Ml
du = sinh™ x + (7 — 1)x sinh™ x cosh x dx, v=coshx Al Al

7, = x sinh™ x cosh x — § sinh™ x cosh x dx — (# — 1) [ x sinh™ x cosh’ x dxM1 Al
=xsinh"'1xcoshx-—% sinh” x — (n— 1) § (¢ sinh™ x + x sinh” x) d&c M1 Al

Hence [1 +(n—1)]I,.=nI,.=xsinh”'1xcoshx—% sinh” x —(n— 1), Ml Al

) ho=fxdx=3 ¥ 2I,=x sinh x cosh x — 1 sinh’® x — 1»?* B1 M1 Al

2 _15 1 9
LE =§Eln2—z(ln2)2—a M1 Al 14
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6. (a -di = -3acos® Osin b, f'_JL = 3asin? @cosl, so —(-b—’= —tan 6 M1 Al Al
de e , dx
/2 o
dy 0 24 o
{1+[‘—k—) } = secd Arc= [ ,;secO(-3acos” @sin 8 d6) M1 Al M1
= ,3sm29d9_3“[°°529} el liie amia
2" 2 2 1,5 4L 24 8
(b) Area= 27 [0 ,asin’@sec(-3acos’ §sin 6 db) M1 Al
0
.5
= _6m? [0, 4sin’ Ocosf df = ~6ma*| = o _27fam Ml A1A1 14
5 /3 80
7. (a) Integrating factor = e~ e°°"”‘%+ (sinh x = )y =x B1 M1 Al
i—( whs =y e y=lgie  y=e™ (P +0) Al M1 Al
(b) Auxiliary equation w—5u+6=0hasrootsu=2,u=3 Mi Al
Complementary function : y = = de* + Be* Al
Let particular integral be y = a cosh 4x + & sinh 4x, so
2 .
ji-4asmh4x+4bcosh4x %x%=16acosh4x+16bsinh4x B1B1
Substituting in equation gives
(22a - 20b) cosh 2x + (22b — 20a) sinh 2x = cosh 2x — sinh 2x M1 Al
22a-20b=1, 22b-20a=-1 —1— b———l— M1 Al
. 42° 42
General solution is y = 4¢* + Be* + 4—12- (cosh 4x — sinh 4x) Al 16
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