13.2 Answers

Answer 2

dy
dx

Answer 3

A-Level Pure Mathematics: Year 2
Differentiation |11

sec X tan X

S€CXS€C2X + sec Xtan xtan x

sec x(sec? x + tan’x)

secx(seczx + sec?x — 1) from identity 1 + tan’x = sec’ x

secx(ZSeczx—l) O
[ 4 marks]

CSC X COt X
csex(—esc?x) + (~cscxcot x ) cot x

—CSCX CSC X + cot X)

—cscx(csc X + CSCZX — 1) from identitycotzx +1 = cse?x

—cscx(2csczx - 1)

cscx(l - 2csczx)

[ 4 marks]
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Answer 4

X = cos(2y + m)
3—§ = -289Nn(2y + m)
Wheny = % 3—§ = —25in(%) =-2x-1=2
Z-3afo3)

For the tangenty = mx + ¢

7 1 4
— =—Xx0+Cc>cCc=—
4 2 4
. Tangent isy = ix+ id
o g y = > %
[ 6 marks]
Answer 5
(1) The curve will cut the-axis wheny = 0
In(x2—3) — 0o x-3=¢
x2 =4
X =2
. Crosses the&-axisat (-2, 0), (2, 0)
[ 3marks]

R

dx x2 — 3

Whenx = 2, y = 0 and % = 4 so this normal has gradierét— %)

It's equation will bey

mxX + C

1 1
O0=-—x2+cC C=—
4 = 2

Ly oty =
Ty ETEYTS

Whenx = -2, y = 0 and % = —4 so this normal has gradierét%)
It's equation will bey = mx + ¢

1
0= —x-2+C=c¢C=—
4
VU S §
Y=g

Point of intersection is thu% 0, % )

[ 5marks]



Answer 6

y = arccot X
s X = coty
dx 2
— = —CXC
dy y
= —(cot2y+ 1)
= —(x2+1)
d ___ 1
dx 1+ x2
[ 6 marks]
Answer 7
Cutsx-axis wheny = 0, which is when2x + 1 = 0 A(— % 0)
Cutsy-axis whenx = 0. which is whery = -1 ~B(0 -1)
o 2X+1 2%_ 2x-1)2-2(2x+1)
2x — 1 dx (2x — 1)2
A -2-4x-2
- (2x — 1)2
. S
T (2x - 1)
dy .
For A - —1 givingatangent y = mx + ¢
0:—1><—i+c:>c:—i
2 2
oy L
Y= 2
dy .
For B, - —4 givingatangent y = mx + c
-1=-4x0+c=>c=-1
y=-4-1
These tangents intersect wher, 4x — 1 = —x — %

x——iwith ——iie(—i —i)
=% y="3'"% "% "3

[ 8marks]
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