Question 1

Question 2
(i)

(i) Using quotient differentiation
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2e* —2e ™ + 13 = 4e* + 4e™*

0=2e*—-13 +6e7*

2(e¥)? —13e*+6=0

(2e* —1D)(e*—6)=0
=>x= —1In(2)

= x = In(6)

e =x++Jx?+1 as e¥isalways + ve

arsinh(x) = In (x +/x?% + 1)

du dv
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dy (2 + sinhx).sinhx — coshx coshx
dx (2 + sinh x)?

dy  2sinhx + sinh?x — cosh®x

dx (2 + sinh x)?

dy  2sinhx—1
dx (2 + sinhx)2

dy 1 2sinhx-1 1
(2+sinhx)2 9

18sinhx — 9 = 4 + 4 sinh x + sinh %x
sinh?x — 14sinhx + 13 =0

(sinhx — 1)(sinhx —13) =0

either sihhx=1=> x=In(1+v2)=>y=

V2 { V14 sinhsz
asy= ———

3 2 + sinh x

170
or sinhx =13 = x=ln(13+\/170)=>y: -

Question 3

fz 1 4 1f2 1 4
1 V9x2 — 4 3J); 2\ 2
2~ (3)

=ln(x+ xz—a2)+c

_11 2 4 ’
—§ nfx+ |x _5 1

1 2V2 V5
=§{ll’l<2— T>—1n<1+ ?>}

standard result -[

1
@

1l (6— 2\/§>
=—]ln| ———
3 \3-+5
Question 4
Z(ex_e—X)Z
1+25inh2x=1++
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2e%% — 4 4 272X

=1+
4
er + e—2x
= T
= cosh(2x)
Question 5
Using x = 2sinhu > dx = 2 coshu du

f\/x2+4dx= f\/4sinh2u+4 x 2 coshu du

= f4cosh2u du

f(Z cosh2u + 2) du

=sinh2u +2u+c¢

= 2sinhucoshu +2u+c¢

=1x x2+4+Zarsinh(f)+c
2 2

(b) t2+2t+5=(t+1)>+4
1 1
J\/t2+2t+5dt=j JE+1)2+ 4 de
-1 -1
1 t+1\1 1
— | 2 i R
—[2 (t+1) J(t+1) +4+2arsmh( > )]_1

1
= 2+/8 + 2 arsinh(1) — 2 arsinh(0)

=2v2+ 2 1In(1+v2)

flm dt = 2(VZ+ In(1+v2))

Question 6

5 5
J 4x2 — 25 dx let 4x? = 25cosh?u = x= Ecoshu::» dx = Esinhudu

5
J 4x2 —25dx = f\/25cosh2u—25 X Esinhudu
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25
= 7] sinh?u du

25 ( h2 1)d
7 2cos u 5 u

2> h2 +
—T[Zsm u u] c

25
=7 [sinhucoshu —u] + ¢

_2502 (4, h<z ) N
_T gx gx arcos 5 C

1 25 2
= Ex v 4x?% — 25 — —arcosh (gx) +c

4
Question 7
In(1+x) = 2+x x4’+x5
) =x=o+3 "7 73
2 x3 x4 x5
ln(l—x)——x—T—?—Z_?_...
| (1+x)_2 +2x3+2x5+
"\1T=x)T* "3 "5
X 1
let =3=>14+x=3-3x=>x= =
1—x 2

1,3 1
1 1, 2(2)  2(3)
When x = §=>ln(3)= 2<§)+ 3 + c + .
ln(3)=1+3 5)(42 Z(2r+1)4r
Question 8
fx) = arctan(\/f + x) = f(0) = arctanv?2
1
W=D =f/O®=3
Fe 1+(\/§+x)2 f 3
-2(v2 2V2
fri = 202 ")2 ;=10 =~
f1+(Vz+x)7}
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X 24/2 x?

f(x)=arctan\/§+ Ix1 9x2I +

x  V2x2
f(x) = arctanv2 + 3779 +
Now
h h \/— 2
X 2x
f xarctan(\/i+x) dxzf x<arctan\/§+ 37 9 +--->dx
-h —-h
h 2 \/— 3
X 2x
=f x arctanV2 + — — + - | dx
—h 3 9
x? x3 2 x* h
=[7 arctanv2 + 9~ T3 +---]_h
h? h3  2h* h? 3  2h* 2h3
= <7arctan\/§+ 9 36 +--->—<7arctan\/§—?— 36 +> zT
Question 9
. — x3
sin(x) —x—§+
2 4
cos(x) = 1_E+Z+m
sinx
Now tan x =
cos x
3
x—%+
tanx = = .x“'
1—2, ﬂ+
x3 x* x* -
()b
x3 x?  x* (—1) x (=2) (x> «x*
= ("‘i* ) 1*‘“(5‘1 ')* 2 (a‘z
x3 x?
= - — 14+— ..
(- )i ]
= x3+x3+
YT T2
%3
tanx = x +—+--
3
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