Math 1-B (Calculus) Mid-Term Exam-1 March 28, 2016
[1]Find y" : (4 marks)

(a) y = coshx + sinhInx (b) y = sin"1x? + (tanh x)~!
(¢) y = tanh™! x + 3(cosh x)* (d)y =tsecht, x = 2t +t?
[2]Show that: (2 marks) tanh™!x = %ln%
[3]Find the integrals: (10 marks)
X x f coshlnx
(a) j(B + g 3xz)dx (b) | (tanh x +—x ) dx
x+2
(c)jmdx (d)fsinh_lxdx (e).[tan3x dx
Answer
[1](a) y = coshx + sinh In x y = sinhx + coshlnx.—
X
(b)y =sin"tx? + (tanhx)™!, y = e (tanh x)~%.sech®x
' V1—x* '
(c) y = tanh™! x + 3(cosh x)* = tanh™! x + 3e*In cosh x
y = ! + 3e¥Incosh X1 n coshx + x sinh x
1— x? ' cosh x
@)y = tsecht, x =2t + ¢ \=X=1.secht—tsecht.tanht
Y ' Y % 20In2 + 2t
--------------------------------------------------------------------------------------------------- (4 Marks)
[2] Show that: tanh™!x = %lng

sinhy e¥—e™
cosh y eY+e™Y

If y=tanh™!x. Then tanhy =

1
—=x and e¥ —1=x(e¥ +1) =xe¥ +x
esY+1

Then

2y(1 — x) = 2y - 1 — |p X _ L
Then e*Y(1—x)=1+4+x.Then e - Then 2y 1“1—x' Then y 2lnl_x.
Then tanh™!x =+ In—=,
2 1—x
-------------------------------------------------------------------------------------------------- (2 Marks)



X 3* 1
3](a)f(3x+ 2)dx=lng+gln(1+3x2)+c

coshInx
(b) j(tanhx + ——)dx =Incoshx + sinhlnx + ¢

(c)fxzx-l_2 dx—f( + )dx—zln(x—S)—lln(x+1)+c

(d)fsmh x dx = x.sinh™ x—f dx = x.sinh 'x —y1+x2+¢
V1 + x?
3 1 2 1 2
(e) Iz =jtan xdx=Etan x—1 =§tan x+Incosx + ¢
————————————————————————————————————————————————————————————————————————————————————————————————— (10 Marks)
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Math 1-B (Calculus) Mid-Term Exam-11 March 28, 2016
[1]Find y : (4 marks)

(a) y = cosh x? + tanh sin x (b) y = sinh™! x3 + (cosh™t x)~!

(¢) y = tan™ ! 2x — 2(tanh x)* (d)y =t+sect, x =3".cosht
N

[21Show that: (2 marks) sech™! x = In————

[3]Find the integrals : (10 Marks)

- X sinh Vx
(a) j (e’* + —m) dx (b) f (tanx + N

x+1
(c)j 3 dx (d)ftan_lxdx (e)jsian. cos?3x dx
xX° +x

) dx

[1](a) y = cosh x? + tanh sin x y' = sinh x?.2x + sech?®sinx.cos x
3x? 1
— (cosh™1 x)72,

y_v1+x6 x2—1

(c)y= tan~! 2x — 2(tanh x)* = tan~1 2x — 2eXIntanh x

(b) y = sinh™ ! x3 + (cosh 1 x)~!

2 x In tanh x S€Ch2x
=1+4x2—2€ [1.Intanh x + x

Y tanh x

(d)y =t+sect, x=3"cosht y‘:X: 1+sect.tant
x 3tIn3.cosht+ 3t.sinht

1 2
cosh y T eVte Y

If y=sech™'x. Then x =sechy =

ey

Then x = —— and x(e? +1) = 2¢Y.

ey +1
Then xe? —2eY +x = 0. It is second degree equation in ev.

y 24+V4—4x2 1+V1—x2 1+V1—x?2
Then €Y = - - . Then y=1In —




[3]()}(3’% —)d L

VI T T3 e 12z T
sinh vx

(b)f(tanx+ \/_\/_)dxz —Incosx + 2 coshvx + ¢
X

()fx+1d _ A+Bx+C
¢ x3+xx_ (x x2+1

x+1 1 5 1
x2+1)dx=1nx—zln(x + 1) +tan" " x+c

1
)dx=f(;+
X
1+ x?

1
(d) j tan ! xdx = x.tan ! x — f dx = x.tan tx — Eln(x2 +1)+c

1 1
(e) j sin2x.cos?3x dx = Ef sin2x(1 + cos 6x) dx = Ej(sian + sin 2x . cos 6x) dx

_1j 2 _|_1 n(—4%) + sin 8x)] d _1[—c052x+1(cos4x cosSx)]_I_
=3 [sin2x 2(51n X sin 8x)] x—2 2 > 2 3 c

————————————————————————————————————————————————————————————————————————————————————————————————— (10 Marks)
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