
MATH1050 : SOLUTIONS 61. (i) The ratio test givesan+1an = 2n+1(n+ 1)!=(n+ 1)n+12nn!=nn = 2(n+ 1)nn(n+ 1)n+1= 2(1 + 1=n)n ! 2=e < 1:So P an is 
onvergent.(ii) 1pn2 � 1 > 1n , so sin
e (QUOTE)P 1=n diverges, the sum is divergent by the
omparison test.(iii) The sum is absolutely 
onvergent by the integral test (for R1x=1 dx=x4 =[ �13x3 ℄11 = 1=3). Alternatively, it is absolutely 
onvergent by 
omparison with theknown 
onvergent series P1n=1 1=n2. Either way, absolutely 
onvergent implies
onvergent, so the series 
onverges.(iv) bn = 1=pn is a de
reasing sequen
e tending to zero, and we have the sumP1n=1(�1)nbn. It therefore 
onverges by the alternating series test.2. (i) Here an = 13n so R = limn!1 ���� anan+1 ���� = 3When x = 3, the series is 1X0 1n whi
h is D(un 6! 0).When x = �3, the series is 1X0 (�1)n = 1� 1 + 1� 1 + : : :, again D.(ii) R = limn!1 ���� (2n)!n! (n+ 1!(2n+ 2)! ���� = limn!1 12(2n+ 1) = 0.Thus, the series is C for x = 0 only.(iii) R = limn!1 ���� (n+ 1)! + 1n! + 1 ���� = limn!1 (n+ 1) + 1n!1 + 1n! =1.So the series is absolutely 
onvergent for every x.(iv) R = limn!1 ���� 2n(n+ 1) � (n+ 2)2n+1 ���� = 12.When x = 12, the series inX 1n+ 1, and this is D by 
omparison withX 1n .



1When x = �12 , the series isX (�1)nn+ 1 whi
h is 
onvergent by the alternatingseries test.3.We have f(x) = f(0) + f (1)(0)1! x + f (2)(0)2! x2 + f (3)(0)3! x3 + R4;where f(x) = 1(x+ 1)2 . So, f(0) = 1; f (1)(x) = �2(x + 1)�3; f (1)(0) = �2!;f (2)(x) = (�2)(�3)(x + 1)�4; f (2)(0) = 3!; f(3)(x) = (�2)(�3)(�4)(x +1)�5; f (3)(0) = �4!; f (4)(x) = (�2)(�3)(�4)(�5)(x+1)�6 = 5!(x+1)�6: Thusf(x) = 1� 2x+ 3x2 � 4x3 +R4, whereR4 = f (4)(�x)4! x4 = 5(�x+ 1)�6x4for some � between 0 and 1.4. In this 
asef(x) = f(9) + f (1)(9)1! (x� 9) + f (2)(9)2! (x� 9)2 + R3;where f(x) = x1=2. So f(9) = 3, f (1)(x) = 12x�1=2, f (1)(9) = 12 � 13 = 16 , f (2)(x) =12 (� 12 )x�3=2, f (2)(9) = � 14 � 127 = � 1108 , f (3)x = 12(� 12)(� 32 )x�5=2 = 38 � 1x5=2 .Thus f(x) = 3 + 16(x� 9)� 1216(x� 9)2 +R3:(The students were exempted the rest of the question due to not having been toldthe exa
t formula for R3 in the Taylor series 
ase, rather than the Ma
laurin series
ase).


