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Find the gradient of the tangent to the
following functions at x = 1:

4x+3
(a)y - 252

(b)y =

x3

©y=(22)
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L. pifferentiate these functions with respect to x:

(a) y=3sec(6x +5) (b) y=tan(x" +3) (c)e **cotx

-f-ﬁ.-'
2. Find — , interms of y, given that

ax

(a) x=tany (b) x =y siny (c) x=3ysecy

(Hint: Find j—j first then use the special case of the chain rule where % = —ﬂi—.}
i

3. By using the quotient rule, find the derivatives of the following:

x+3 3x2 x?
(b) ——=
2x+1 (2x—1)

(a)
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Find the value of k for which y = 3x + 1 is a tangent to the curve x? + y%2 = k
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The function k is defined by k(x) = —,a > 0,x € R,x # 0

X
(a) Sketch the graph of y = k(x).
(b) Explain why it is not necessary to sketch y = |k(x)| and y = k(|x|).
The function m is defined by m(x) = —=,a < 0,x € R,x # 0.

X

(c) Sketch the graph of y = m(x)
(d) State with a reason whether the following statements are true or false.

(i) Ik(0)| = [m(x)| (if) k(Ix[) = m(]x]) (iif) m(x) = m(|x])
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Prove the following identities:

cosecA )
(a) — = sec 24
COSCCA—-sin A4
( ) sin @ 1+cos @ _ 2
1+cos 6 sin@ =~ siné@
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Use algebraic division to express these improper fractions in the form
ax? + bx +c +

divisor

x342x%+3x—4
@) — 3

2x34+3x2—-4x+5
(0 2

x*+3x2%2-4
x2+1

(c)
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(a) Prove, from first principles, that the derivative of 2x3 is 6x?

(b) Prove, from first principles, that the derivative of sin 2x is 2cos2x
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a) Use the identify sin® A + cos? A = 1 to show that
sin* A + cos* A = %(2 — sin? 24) .

b) Deduce that sin* A + cos* A = %(3 + cos4A).

c) Hence solve 8sin*@ + 8cos*d =7 for0 < 0 < m.
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X 6x

Given that f(x) = x2+ + x> 10

5  x2+7x+10’

(a) Show that f (x) = ==
(b) Hence find '(3)
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|) Integrate the following functions by working out what has been differentiated:

(Remember to differentiate the function back to check)

(a) | sin4x ax (b) [ (3x+2) a (c) | cosx+2)dx

||) Fir‘u:l the following integrals by considering what has been differentiated:

(Remember to differentiate the function back to check])

[:ﬂ:}.l. sec 3xtan 3xdx (b) IEDE ecxcot xedx (c) Iﬂecl 2xelx
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The normal to the curve y = sec ?x at the point P (% 2) meets the line y = x at
the point Q. Find the exact coordinates of Q.
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Integrate the following by using reverse chain rule:

a) Jiez“'— 5sin (2x — 1)) dx

b) fsinf’ 3x cos 3x dx

o) cos 2x
3 + sin 2x

d) sin 2x

(3 + cos 2x)3
e) x2

xXe
f) 2 2

secex tan<x
g)

sec’x(1 + tan?x)
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Sketch the graph of y = |x — 2a| (where a is a positive constant) showing the

, : : : . 1 :
points of the intersection with coordinate axes. Solve |x — 2a| = 3X for xin

terms of a.
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Integrate the following with respect to x:

al J- sec? X
(1+tan x)°

(b) _‘.Zsin X COS°X dX

X
(c) j T x2)5 dx
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Complete this old spec paper

https://www.madasmaths.com/archive/iygb practice papers/cl pr
actice papers/cl o.pdf
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1 - Answers

(a) -5
(b) —=

© 3
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2 - Answers
1. (a) 36xsec(bx’ +Stan(6x* +5) (b 2xsec (x” +3) (c) —2_31'[3 CDtI—I:DSECz.‘L’.:
2 CosV
(a) cos”y (b) 1 3o () ————
V' (3sin y+ycosy) " 3(1+ ytany)
o & B ¥ 3xsin3x+4cos Ix)
3. () (b) (c) ;

(2x+1]2 (Zx=1)8 Coscx
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4 - Answers

¥y -
RYEE g-axi
i X

(b) Both these graphs would match the original

graph.

(d) (i) True, [k(x)| = |2| = |~2

€) =

= [m(x)]

(ii) False, k(|x|) = I_ I_ = m(|x|)

(iii) True, m(|x|) = W = ;—j = m(x)
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Proof
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6 - Answers

@ x2 + 3x + 6 — =

x—1

(b) 2x2 —3x + 5 — —~

x+3

6

2 _
(c) x= + 2 241
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Proof
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8 - Answers

c)

mw 5w 7w 11w

127127127 12
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9 - Answers
a 2x n 6Xx _ 2x(x+2) 6Xx
( )x+5 (x+5)(x+2)  (x+5)(x+2)  (x+5)(x+2)
_ 2x(x+2+3) _ 2x(x+5) _  2x

T (x4+5)(x+2)  (x+5)(x+2)  (x+2)

(b)
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10 - Answers

1) (a) —%ED54I+C (b) %(31% 2" +¢  (c) sin(x+2)+c

. .1 L1
1) (a) Eﬁec31’+c (b) -cosecx +c¢ (*:};tan 2x+c
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(1.757,1.757)
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12 - Answers

a)%ezx +icos(2x — 1) +c
b)1—185in6 3x + ¢

c) %1n|3 + sin2x| + ¢

a’)% (3 4+ cos2x)™? +¢
e)%ex2 +c

f) %tan3 x+c

1
g2) tanx + gtan3 x+c
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13 - Answers

Use Desmos to check graph
x =3a or%a
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14 - Answers

a) —%(1+tanx N +C

1
)~ 008" X+ C

| %(HZ)HC
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15 - Answers

https://www.madasmaths.com/archive/
iyeb practice papers/cl practice pape
rs/cl o solutions.pdf
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