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ANSWERS

1) Prove by Mathematical Induction that ; The sum of n terms of the series :
1 1 1 ) n(3n+5)

FA) e —
13 24 35 An+1)(n+2)

Answer :

18+5 _1 then true for n=1.

1) Forn=1, LHS=—L -1 =7 -
1.3 3 41+1)1+2) 3

2) Assume true for n = k. Then
11 1 N 1 k@Bk+5)
13 24 35 k(k+2) 4(k+1)(k+2)

3) Forn=k+1;
LHS =
1 1 1 1 _ k(3k+5) N 1

1 —
13 2435 T kk12)  (keD(k+3)  AkD(k+2) (kDK +3)

_ kGk+5)(k+3)+4(k+2) _ 3K +14k> +15k +4k+8 _
Ak +1)(k +2)(k +3) Ak + 1)(k +2)(k +3)

3K+ 14K7 419k +8 | (k+ DG +11k+8) _ (k+D(k+DGk+8) _
Ak +1)(k+2)k+3) 4k + D)k +2)(k+3) Ak +1)(k+2)(k +3)

(k +1)[3(k +1) + 5]
He+D+1Jk+1)+2]

Which is true for n = k+1.



(I+x+x>)(1+x)?

2) Show that : = 1+4x+7x*> + 6x° if powers beyond x’ are

I-x+x
neglected.

Answer :

(1+x+x2)(l+x)2 _ (1+x+x2)(l+x)2(l+x) _ (l+x+x2)(l+x)3 _

1—x+x° (I-x+x>)1+x) 1+x°

= Q+x+x)1+3x+3x* +x)1+x*)" =

(I+4x+7x* +7x> +... )0 =x> +........ Y= (I+4x+7x> +7x° =X’ +......) =

= 1+4x+7x> + 6x° + terms of higher powers of x.

Another solution:

(I+x+x>)(1+x)?

l—x+x°

= (l+x+x>)(1+2x+x*)[1-(x—x)]" =

I4+2x+x" +x+2x" +0° + x> +2X° +xH[1+(x = x>+ (x = x> +(x = x>)’ +...]

(I4+3x+4x” +3x° +.. )1+ x—x" +x° =2 +x* +x° +...)

(I+3x+4x” +3x° +.. )1 +x—x" +.)=1+3x+4x> +3x° + x+3x> +4x° —x’ =

= 1+4x+7x> +6x°



3) Let f(x) be a polynomial with real coefficients. Let i =+/—1. Assume that o + Si
is a root for f(x) , where both «, f are real numbers ( S # 0). Prove that a — i is
also a root for f(x).

Answer :
Let d(x)=(x—a— Bi)(x —a + Pi). A polynomial of degree 2.

Then by the remainder and factor theorem there is a polynomial q(x) and a
polynomial of degree one ( ax + b) such that :

f(xX)=q(x)d(x)+ax+b.
Since o + Bi is a root for f(x), then :

fla+Bi)=q(a+Bi) da+pi)+ ala+pi)+b =0.
Since ; d(x) = (x—a — Bi)(x—a + Bi).

Then

d(a+ Bi)=0

and we get :

a(a + Bi)+b=0.

which gives a8 =0 thena =0 since 8 # 0and so b =0.
Then :

S (x)=q(x)d(x)= q(x)(x—a - pi)(x—o+ pi)

Which means a — fi is also a root for f(x).



4) Prove that :

AVl+x

cos” x=2tan"

Answer :
Let
aNl=x
y =tan .
1+x
Then :
sin y = I=x and cosy = Lt x
V2 V2
So:
1+x 1—-x
cos2y=cos’ y—sin’y=—-"—"—""=y.
y y y > >
and

2y = cos 'x.

Which gives :

X
N

cos” x=2tan"




5) Find % given that : y = sinh ' (tanx) , simplify your answer, note that /x> = |x|
x

Answer :

d 1
@ _ tanx = sec’x =

1
——(|secx|)* = [secx] .
dx \/tan x+1dx \/seczx |secx| sec)” = recd

-1

6) Lety= x"" * and z= sin" x, find % (in terms of x ).
Z

Answer :

First let us find ﬂ

dx’
In y = (sin ' x)(In x) . Differentiate with respect to x, we get :

smx

1, dy
(;)( o + (Inx)( )-

1—x?

Then :

: -1
ﬂ — xsin_lx sin X +(1n x)( 1 :| )
dx X

V1=x?

Then :

dy dy dx -1 sin~! x Sm x
——=——=|cos(smm . +(In
g~ Lostin o] { H x)(ﬂ/ e

. dx .
Note that : x =sinz then Z =cosz = cos(sin ' x) .
z



