
4 (a) Find Sn, the sum of n terms, of the geometric series
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,  find the value of n.

(b) (i) Show that 
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1n n+ +

 is equal to n n+ −1 .

(ii) If u
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 find an expression for the sum of the first n terms in

terms of n.

(c) u u u un1 2 3, , ,........  is a sequence, where u nn = + + + +1 2 3 ...... .

(i) Show u nn
n= +2 1( ).

(ii) Express u un n− −1  in terms of n.

(iii) Show u u nn n+ =−1
2.

(iv) Find u un n
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Hence, show that ( ) ....u u nn n
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3 3 31 2 3− = + + + +−∑  where u0 = 0.
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5 (a) Solve the simultaneous equations
log( ) logx y x+ = 2
log log log( )y x= + −2 1  where x > 1, y > 0.

(b) (i) Write the binomial expansion of ( )a b+ 4  in ascending powers of b.
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x

x
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 in its simplest form.

(ii) Write ur+1,  the general term of the binomial expansion of ( )3 2+ x n  in terms
of x, r and n.
If the coefficients of x 

5 and x 
6 are equal, find the v (a)alue of n.

(c) Prove by induction that if y xn= ,  then dy
dx

nx nn= ∈−1, .No
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5 (c)

STEP 3. n = k + 1: Prove y x dy
dx
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PROOF: y x x x dy
dx
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= + = +x kx x kk k k ( )1

STEP 1. For n = 1: Prove y x dy
dx
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Therefore, it is true for n = k ⇒  true for n = k + 1.
So true for n = 1 and true for n = k ⇒  true for n = k + 1 ⇒  true for all n∈N0 .


