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

Evaluate the following limits.

” x*=2hx+h?
1 —————————————
() x—h x_h
(3 marks)
(i) ]imé( - )
=0 x\4+x 4-x
(3 marks)
(i)  Hm Vx*+6x* —x*.
(4 marks)
69y T 8
6-0 @—sind
(5 marks)

Compute the values of 4 and B so that g(x) is continuous everywhere.

sin[iJ+Ax « Xl

2x
g(x)=4 x*-Bx+2 , x=1,
1
x>1
2x-3
(5 marks)
Differentiate f(x) = x~2 sin?(x3).
(4 marks)

If ysin [iJ =1-xy, calculate % by using implicit differentiation.

}!’
(7 marks)
Using logarithmic differentiation, evaluate . for
X
e 3J1-x
Y S 3 °
x? [sz -l—cos(2x)]E
(9 marks)
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Q3 (a)
(b)
(c)
Q4 (a)
(b)

Evaluate I cos’ x dx.

By using the substitution ¢ = tan @, find the value of

jﬁ 2 dé
Z sin(26)

Evaluate the integral of improper fractions below,

(2
x +3x+2

X

; . ~ n
Determine whether the series converges for Z —
=

n=1

Given f(x)=¢e".

(7 marks)

(8 marks)

(10 marks)

(8 marks)

(i) Find the Taylor series generated by f(x)=e” atx=0.

(4 marks)

(1)  What is the special name for the Taylor series when x = 0?

; ; 5
(iti)  Use the series for e” to find the n'" series of e * .

1

(iv)  Estimate .[:'l e* d.

- END OF QUESTIONS -
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(2 marks)

(5 marks)

(6 marks)
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ENGINEERING TECHNOLOGY I

Indefinite Integrals Integration of Inverse Functions

n+l

ana‘x::+1+C, n#-—1 '[\/1_—1_1
1

—dx=In|x|+C
Jx ’ j‘\fl—l

1
J. de=tan" x+C
Lo

dx=sin” x+C, |x|<1

dx=cos” x+C, |x|<1

Jcosx dx=smx+C

_{sinx dx=—-cosx+C

I =l de=cot™ x+C

J.seczxdx:tanxﬂ—C T Sl

J-csczxdx:—cotx+C J'—I_ dr=sec” x+C, |x|>1

Jsecxtanx dx =secx+C {YE g~ =1
jcscxcotx dx =—cscx+C Ji 2 \/x——‘

Je’d.rze“—er J‘

dx=csc” x+C, |x|>1

dx=sinh™ x+C

\/ﬁ

[ - dx=cosh” x+C, |x|>1

=
jmm

Icosh xdx=smhx+C

fsinh x dx=coshx+C

Jsech'x dx =tanhx + C dx =sech™ |x|+C, 0 <x <1

Jcschzx dx =—cothx+C

jsechxtanhxdx=—sechx+€ [| r[\ﬁ:— dx=csch™ [x|+C, x#0
Jcschxcothxdx=—cschx+C , [tanh_lirC, |x|<1

J. - dx =

=% lcoth"x+C, |x|>1

f(x)=fla)+ f (a)(x—aHf a )( —a)’ + '}rmﬁa)(.wc—.a)3 4
f(@)=f(0)+ f'(0)x+ f (0) £ ';(10) ol
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TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
NE x=ktan 6 x=ksinh &
x>t =k x=ksecl x=kcoshéd
k? 5t x=ksin8 x =k tanh &

t=tan1x t=tan x
: 2t - : 2t 1-£2
sin x = . Cosx = 7 s 2% = CoS2x =
1+122 1+¢ fhdt™ 1+¢°
2t 2t
tanx = - erZ_dI tan2x = - dx = di
- - n < B
—t 141 4 L4t~

IDENTITIES OF TRIGONO

Trigonometric Functions

METRY AND HYPERBOLIC

cos’ x+sin” x=1

sin 2x = 2sin xcosx

cos2x =cos” x—sin- x
=2cos’ x—1
=1-2sin’x

1+tan® x =sec’ x

2 2
l+cot" x=csc” x

2tanx
tan2x = T
l1—tan” x
fanxttany
tan(x £ y) = ———

lFtanxtany
sin(x + y) = sin xcos y = sin ycosx
cos(x* y) = cosxcos y Fsin xsin y
2sin axcosbx = sin(a + b)x +sin(a — b)x

| 2sin axsin bx = cos(a —b)x —cos(a+b)x

Hyperbolic Functions
X _g"!
sinh x =
a
F=
X —X
e’ +e
coshx = :

cosh’ x—sinh* x =1

sinh 2x = 2sinh xcosh x

cosh2x = cosh? x+sinh” x
=2cosh? x—=1
=1+2sinh? x

1—tanh” x = sech’x

coth? x—1=csch’x

2t i
tanh2x = ;anh}_
1+ tanh™ x
- + - y
et g = tanh x * tanh )
1+ tanhxtanh y

sinh(x + y) = sinh xcosh y £ sinh ycosh x
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