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Course Code:MATH001
Total marks: 20 marks
Altowed Time: 1 Hours
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Answer-the following Problems

Problem 1 16 marls]

" Complete the following table (using the given functions)

Yy Y Inx
o X
2 1 -
x a
iy !
fx)=Inx
Domain
Range
Zeros
Asymptotes
}l’l‘]l}_ (tanhtx) = }ixggr(lnx) =

" (1/4}

Problem 2

[4 marks]

Find 2 of the following functions:

i) y= (e %) (sec (x* Inx))

Sotetion

i) y= Sinh(tanh—l(gtau"lxn

Solution

£0) x" VT a* a* Inx secx sinx
F(0) | na®™t | 1/24% e* a*lna 1/x secx tanx | cosx

f(2) | coshx | sinhx | tanhx tanh—2x | tan~Tx | sinh~tx | sin™x

1 1 1 1
"(x) | sinhx | cosh h? —_— —_—
F(x) oshz sech?x | 7—3 | 737 | Viz e |Vics?
(2/4) -




Problem 3  [6 marks] Problem 4 4 marks]

Find jx—y of the following: £) At what point on the curve y = e* is the slope of the tangent equal two?

Solution
[) ¥ = (4% tanh x)(siph"*(Vx))

Selution

if) Provethat sinh™*x=In{x-+vV1+22), xeR

if) cosh(x+y)=y?sinx Selitton

Solerion

(3/4} {4/4)
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Answer the following Problems

Problem 1 [6 marks]

Complete the following table (using the given functions)

> X
1
> X
-1 1
f(x) =Inx
1—-11] ‘Domain R*
R Range R
x=0 | Zeros x=1
x==1 1 Asymptotes I x=0

lim,_-(tanh™1 x) = o0 lim (Inx) = —o0




Problem2  [4 marks]

Find -Z—Z of the following functions:
0 y= (eSi“_ljlr ) (sec (x* Inx))
Solution

y' = (es'%) [sec(x3 Inx) tan(x*® Inx) (x3 (%) + 3x%In x) ]

+ (sec (x® Inx)) [eSi“_l"

1
]

i) y = sinh(tanh~1(3%#"" %))
Solution

1
1— (3%

x 3% X n 3 x

', - -1
y' = cosh(tanh=1(3%=""*})) x n—ix)z

sk,

1+ x2

sinx
COS X

Inx secx

1/x

Vx
1/2Vx

fx)
f'(x)

nxt-1 a*Ina secx tan x

f(x)

coshx

sinh x

tanh~1 x

tan"1x

sinh~ x

sin"lx

f'&)

sinhx

cosh x

1

1

1

1+ x?

V1 + x2

V1 — x?




Problem 3 [6 marks]

Find % of the following:

i) y = (4% tanh x)(sinh™ (V%))

Solution
y' = (4* tanh x)(smh_l(ﬁ)) X (sinh‘l(\/} ) In(4* tanh x))’
= (4* tanh x)(Si“hﬁl(‘/’_‘)) x.(sinh~*(¥x ) X [xIn 4 + In(tanh x)] )’
' = (4* tanh x)(smh_l(‘/’_‘)) X ﬁ
( sinh™ (v ) :ln 4+ St;}i;] + [xIn4 + In(tanh )] X \/11—x 2\% )

Hwother Solution

Iny = ( sinh_l(ﬁ )) In(4* tanhx) = ( sinh_l(ﬁ) X [xIn4 + In(tanh x)] )

2
y -1 sech”x 1 1
5= sinh (\/I)[ln4+ tanhxl-%[xln4+ln(tanhx)] X\/1_‘+x NG

)
. C =1 sech” x 1 1
y _y(smh (\/E)[ln4-+ tanhx]+[xln4+ln(tanhx)] X 2@)

y" = (4" tanh x)(smh_l(ﬁ)) X

( sinh™1(vx ) [m 4+

sech? x

1 1
}+ [xIn4 + In(tanh x)] X\/l_-l-_x N )

tanh x

ii) cosh(x+y)=y’sinx
Solution

sinh(x +y) X (1 + y') =y?cosx + 2yy'sinx | 2

y' sinh(x + ¥) + sinh(x + y) = y? cosx + 2yy'sinx
y' sinh(x + y) — 2yy' sinx = y? cos x — sinh(x + ¥)
y' = [y? cos x — sinh(x + y)]/[sinh(x + y) — 2y sinx ] N

> (3/4)




Problem 4 [4 marks]

[) At what point on the curve y = e* is the slope of the tangent equal two?
Soletion

' = ¢% = stope of tangent at (2) = 2

_ B 1z _ I
2eX=2 = x=In2 = y=etc=2 1/2% 1 /2

Thus the point of contact is (In 2, 2)

if) Provethat sinh™'x=In(x+V1+x%), x€R

Solution
Lety=sinh™x = sinhy=x = e¥—e7 =2x

= (€¥)2—1=2x(e") =(e¥)2—2x(e¥)—1=0

2x +Vax2 + 4 _ 12 |
= e¥ = 3 (—rejected) ===

e¥=x+x2+1 = y=ln(x+ x2+1) = sinh™lx

=1n(x+ x2+1)

(4/4)




