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Q1 (a)
(b)
(c)
Q2 (a)
(b)

Determine the gradient of the tangent at a point (-2, 1) to a graph of

5 x
Xy +3x=F—6

Find derivatives for the following functions.
(1) x=t’4+2 , y=sin(t+1)

(i) y =sin*3x

(iii) y = tanh(2x + 3)

(iv y=In (i;)

Find the limit of lim xe* by using L'Hopital's rule.

X—=o

Evaluate the following integrals.

dx
%3

(i)

Gi)  [(3x2 + Delx+x) gx

Gi)) [ |2x — 5] dx

Zx+1

T T dx using partial fraction method.

Compute [

(5 marks)

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(2 marks)

(2 marks)

(5 marks)

(6 marks)
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(c)

(d)

Q3 (a)

(b)

(c)

Q4 (a)

(b)

Evaluate the following functions using integration by parts.

f x3 Inx%dx
(5 marks)
Solve the following integral by using the tabular method.
[ e*sinx dx
(5 marks)
Evaluate each of the following integrals.
(i)  [sin®xdx
(5 marks)
(i) [x3sinhx dx
(4 marks)
For each of the functions below find f~*(x).
: 1
(1) f(JC) = VxZ41
(4 marks)
() f(x) =e¥*
(4 marks)
Find the derivative of inverse function for the following functions.
(1) f(x)= ¥x2+1
(4 marks)
(1) f(x) = tanx
(4 marks)
y = : _ dy _ x%-1
Given cosh™ y + sinh x = 1, prove that == "
(3 marks)
1
Solve [ = dx.
(5 marks)
3
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(c)  Find the differentiation of the function y = 222
(8 marks)
(d) Evaluate the following integrals.
{ay —Ts.7; 9x. by using inverse trigonometric function.
(4 marks)
(ii) ¥ ﬁ dx, by using hyperbolic substitution.
(5 marks)
-END OF QUESTIONS-
4
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n+l

jx"dxz =k g

n+1

jl dx =In|x|+C

X
Icosx dc=smx+C
[sinx dx=—cosx+C
J-seczx dx=tanx+C
Icscix dx=—cotx+C
J'secxtan.r dx=secx+C

jcscxcotx dx=—cscx+C

_[ fl dx z—uot"(£)+C l
a- +x- a L8
1 1 X
dx —*SGC_I('—)-FC
| x|Vx? —a? a a

&, dx c*‘.c_i(— +C
J.e*dr=e’+C i-\—\'\m a i a
Jcoshxdx:sinhx+(‘ 1 s h_l(xJ o
——— dx =sIn — |+
Js'mhx dx=coshx+C Nxt+a® a.
i J'sechix dx=tanhx+C . J' ! dx:cosh_][l e
| ..'_ - a
i jcschzx dx=—cothx+C % K]I
- x
J-sechxtanh.r dx =—-sechx+C I|’f|\fﬂﬂ_‘f: dx:ZSECh }; e
I Jcschxcothx dx =—cschx+C < 1 : ‘
‘ .[ 1 - dx==csch™| — |+ C
x|va +x” a a |
1 )
—tanh_I(E +C, |x|<a
1 a a,
j —— = ,
a” —x° .
l —coth’(i)JrC |x|>a
| a a,
q
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TRIGONOMETRIC/ HYPERBOLIC SUBSTITUTION

Expression Trigonometry Hyperbolic
m x=ktan@d x=ksinh#

. x* =k x=rksect x=kcoshé
| k=5 x=ksing x=ktanh@

2t . =t : 2t —
- ! ’H sin 2x = = | _1 f
14+2° 1+7° 1427 ’ 1+1¢°

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

Trigonometric Functions Hyperbolic Functions
5: X +5i x= 2 g g
cos“x+sin-x=1 il &=
S e ) 2
sin 2x = 25in xcos x &
q 2 . 3§ L'i +e"
cos2x=cos  x—sm- x coshx=
92
=2cos’ x—1 , g
1 ) cosh” x—smh~ x=1
=1 —Decem™~ v i 5
=1-=2sin" x sinh 2x = 2sinh x cosh x

1+tan” x =sec” x cosh 2x = cosh” x +sinh -~ x

1+cot” x=csc’ x ’ =2cosh” x -1
o) o
‘ T =1+2sinh” x
1—tan” x 1-tanh® x=sech’x
| ' . tanx = tan v 2 4
. tan(xt y)=—— coth® x—1=csch”x
[ ]+ tanxtany
3 3 ] : 2tanhx
‘ sin(x £ ) = sin xcos y *sin ycosx tanh2x = ——
1+tanh~ x

w cos(x+ y) = cosxcos y ¥ sin xsin y tanh x + tanh v

i 2sinaxcoshx =sin{a + b)x +sin(a —b)x tanh(x £ y) = { +tumhxtanh v
‘ 2sin axsin bx = cos(a—b)x —cos(a+b)x sinh(x * y) =sinh x cosh y * sinh y cosh x
2cosaxcoshx = cos(a—b)x +cos(a+b)x cosh(x £ y) =cosh x cosh y = sinh xsinh y
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