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1. @ —==———(—sinf), — = 2c0s20
@ do (1+cos€)( sng) do S
dl _ —sing
dx = (1+ cos#)2cos20
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T ) ) 1
where 0 = 5 gradient = 7 = — 7
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(b) gradient =0 where sind =0
i.e. where 6 =0
ao=0 x=0 y=In2
gradient is zero at (0,1n2) (©)]
1t
2. A dA = |el0 dr
A2 1
— =10e10' +¢
2
400
A=20 r=0: 7:10—1—6, c =190
2 1
% = 10e10" 4 190
A2
when t=20,7=10e2+190
A =23 (2 sig. fig) 7)
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@ ~-2+3x2-2=0
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(0) () e =2 +yef +2y-2 =0
dx dx
dy
- 2v) = —
W (e" + y) yer
dy _ ¢
dx — e' 42y
dy -3 3
a (0, 3) & 1r6 7 (3)
(ii) equation of tangent at (0,3) is y —3= —gx
A +7y=21 )
(@) (i) cos2x =1—2sin?x (1)
hence SN x = %(1— c0S2x)
(ii) Jénzx: }J(l—cos&)dx: L Ldnov e 2
2 2 4
(b) Integrating by parts,
5 ;
1 z 1
J xg (——cost) dx = [—f cost]g +J =~ cos2x dx
0 dx 2 2 0 2
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X .
= [—Ecosz;c—kzsmz;c}o
T 1 1 1 4—7
- . (040 = —— 5
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5.

PhysicsAndMathsTutor.com

(@ OM =i+2j, ON=i+2k 2 7. @ f(x) = _‘1_3 8 — (using ‘cover up’ rule) ©)
0 1
(b) line OM: r=|0]+x]2 1 1
0 0 (b) 3+ x = 3(1 x)
+ —_
(2) (O) 3
line AB: r=10]+n|l 1 -1
o/ o =5(1+3)
at intersection of OM and AB, 0+A=24+0= A =2
0+2.=0+u=nu=4 _
=R f(x) = }< 1+ f) to 31-x)1 [note change of sign]
5 3\" "3
point of intersection is | 4]. 4)
0 }1+(1)7(1)(2)J€7Jr
o 3 2 9
© m=(—2),|m| V8, MO = ( ) MO| = V5 )( 2)
2 -3 [1+ Do+ T2y ]
o (0 _1) P
MN-MO=|-2]-|-2]=4 1
2] \ o =3 gty 9w
4 = \/8\/5cos6, where 6 = angle required 8 28 80, @
=—Cc - —X— =X
6 — 50.8° s 9z
(c) vdid for |x] <1 (e -1<x<1) (@8]
2
2
(@ J( )dx—[x +Inx] =44In2—-—(1+1In1l)=3+1In2 3) d f)=x+31+3x-—11
1
d f(x) = —(x+3)"2-3x —1)~2
(b) (i) jxexdx :Jx—(ex)dx =xe* —jexdx =xe' —e* +¢ ©)]
d.x 1 3
1 . T +3?2 -12
(ii) volume = n[xexdx = |:ex(x - 1)} —x [e x0— 1(—1)] - @)
0 0 f/(x) < 0 as both (x +3)2 and (x — 1)2 are aways positive. ©)
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8. (a

(b)

dy A+x%) 1—x-2x

dr (1422
_ 1—x2
C (1+x2)2
d
2 _0a1-x2=0
dx
e x=1 -1
1
when x =1,y = =
X s Y 2
x=-1y= >

d?y  A+xH%(-20) - A-x22(1+x?) - 2

dx? (1+ x2)4
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2 _
when x =1, dJ = 84 0, which is <0 . max. value
dx
2 _
v=—1 92820 hichis=0 - min vaue
dx? 24
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) area—J X e = | Zina a2 2—1In5 ®)
_0 1_|-x2 x—|:§ ( +x )]0—5
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