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Find inverse of f (x) = o Sketch both of f(x) and f~1(

xa%n the same
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Sketch and find the domain and range of :
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: ,Slé’tch and find the domain and range of : V = |ln |x = 1”
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Find inverse of )/~ =-tanhx - Sketch botitoi F(x) and f~'(x) on the same

graph. Check your results.
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1- Use the mathematical induction to prove that,
2+6+10+ .. +4n—2=2n?

Proof: 2 Ms.
For n=1
L.HS.=2, R.H.S.=2(1)2 =2
True for n=1
For n=K
Let it is true
2+6+10+ ... +4k—2 =2k?
For n=K+1
2+6+10+ ... +(4k —2) + (4k +2) = 2k* + (4k + 2)
=2(k*+2k+1)
=2 (k+ 1)?
True for n=k+1
True for all n
2
2 — Find the partial fractions of: w : 2 M,
x“+2x+1
Solution
2 3x+7 3x+7 A N B
x24+2x+1 (x+1)?2 x+1 (x+1)2
x*+2x+1 2
2x°+7x+9 3x+7= A(x +1)+B
2x% + 4x + 2
3x+7 Putx=-1 = B=4
Putx=0 = A=3
2x2+7x+9_2+ 3x + 7
x2+2x+1 7 x242x+1 %2 + Tx + 9 3 4
Then =2+ +
x2+2x+1 x+1 (x+1)2




3- Discuss the nature of the roots of: x* —2x? +x3—-2x+10=0 2 M.
Solution:

Rearrange x* +x° —2x* —2x+10=0 +ve roots +ve roots Complex
Number of +ve roots: 2 or zero 5 5 ro(c))ts
pa(—x) = x* — x3 — 2x% + 2x + 10 2 0 5
Number of -ve roots: 2 or zero 0 2 2
0 0 4
4- Find the value of k such that the roots of the equation x3 —9x% + kx — 24 =0 2 M.
are in arithmetic progression.
Solution:
Lettherootsbe: a—r, a, a+r
BELENI VD
a—r+ a+a+r=9 = a=3
rootsare:  3—r, 3, 347
B-1NB3)(3+r)=24= 9-12=8 = r=+1
(r=1) rootsare: 2, 3, 4
(r=-1) rootsare: 4, 3, 2
(e e oy Joaln  sane
2)B)+ @)+ ()@ =k = k=26
KoV dabaall (8 Y j3ally () il
5- Use synthetic division to divide 2x* — 5x3 —8x? + 17x —6 = 0 by (x — %) "
Then find the roots of , 2x* —5x3 —8x%2 +17x —6 =0 '
Solution:
Y 5 -8 17 -6
= -2 5 6
2
2 -4 -10 12 0
2x*—5x3—8x2+17x—6 5 N
1 =2x°>—4x*—10x + 12
=32
1.
3 Isaroot
) 4 -10 12 -2 isaroot
—2 -4 16 -12
2 -8 6 0

2x2—-8x—-6=0 - x*?—-4x-3=0 » (x-3)(x—-1)=0, x =3, x=1

1
Roots are E,—Z , 3,1



