PURE MATHS 5 (A) TEST PAPER 4 : ANSWERS AND MARK SCHEME

S x 5
1. js————n—dx = [arcosh(—]+ c]3 = arcosh (—) —arcosh 1 M1 Al Al
4\/(;vc+4)2--16 4 4

= In i+ 35-—1 -0=In2 ' M1 Al Al 6
4 Y16 S

2. E;—z-+ytanhx=sechx I.F.=exp(]tanhxdx)=exp(1ncoshx)=coshx B1 M1 Al

coshx—q']i+ysinhx=1 ii--(yc,os'hx)=1 M1 Al
dx dx
ycoshx=x+c¢ y=(x+c)sechx _ M1 Al 7
3. (a) Letu=x", dv=¢"dx du=m' dx, v=1€” M1 Al
- )
I= [lx"ezx] I P S ISLANLS S MI Al Al
2 o 2 2 2 -
25 T 2 _
®) I =S| ==t Ml Al
2 0 2
2 2 ' 2_
© L=1 -t 12=l(e2—211)=° 1 Ml A1Al 10
2 2 4 2 4
4 @x=Lteoshy E=lsnhy=ovar-l y___2 Bl M1 Al Al
dy 2 2 dr  fax? 1
(b) Let w=arcosh 2x, dv=dx du= J—xzz—— dx, v=x M1 Al Al
4x* -1
| arcosh x dx = x arcosh 2x — J 2x(4x* - 1) dx M1 Al
=x arcosh 2 -1 (4 - 1)* + ¢ , M1 Al 11
5. (a) | sechxdx= [— 2 —dx u=¢,du=¢"dx B1Mi Al
e’ +e «
2_1.—]-du =| 22 du = 2arctanu + ¢ = 2arctan(e”) +¢ © M1 A1 M1Al
u+u U u°+1
(Alternative answer : arctan(sinh x) + ¢)
(b) Region below graph of y = sech x betweenx=1and x=In 5 B2
(c) Area=2 arctan 5 — 2 arctan e = 0.310 (to 3 s.f) M1 A1A1 12
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6. (a) & oasin2s Y - 2001+ cos2s) & _ I+ cosat B1B1BI
dt dt dx sin 2¢
2 _
Arc]ength=j(’;”'2 i+(1—+_‘:'—0212—1~)—~.2asin2tdt o M1 Al
~sin"2f o
/2 :
=ZaIglz(sin22t+c0522t+2cos21+ly dt = 2a2 [/ (cos2¢ + 1) 2dr M1 Al
= 4a [T 2cost dt = 4afsin 1} '? = 4a Mt Al
2 PP 3 _
®) _d_é}zi(d_y)ii_t_= sin 2¢( 25m2;) (1+cos2f)(2cos2t) _ (co.5231+1) M1 Al Al
dx® de\dx/dx (sin“ 2¢)(2asin 2¢) asin” 2¢
2
When ¢ = E, Y. and d—';= L Hence p=—2a2 M1 Al 14
4" dx dx a
2 .2
x°y b
7. @ —5-=5=1 =4—x B2 B2
@ 77 ®) y= -
(¢) Gradient st P= /& = beoshp M1 Al
dp dp  asinhp
Tangent is y— b sinhp = bc‘-:shp (x -~ a cosh p) Al
inh p o
ay sinh p — bx cosh p = ab sinh’ p — ab cosh’ p ' Al
bx coshp —ay sinhp=ab - Al
(d) AtAand B, y= :téx so bx(cosh p t sinh p) = ab M1 Al
a
Hencex = a - , 80 at mid-point M of AB, x-coordinate is Al
cosh p +sinh p
a ! — ! _ =2 gcoshp 5— | = acosh pM1 Al
2\ coshp+sinh p coshp-sinhp) 2| cosh” p—sinh®p
Since M lies on the tangent, M is P Al 15
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