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Sol :
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= n! = nl X = n
f(x):ret—ldt:jxitnl dt:ijxtnl at :i(x”—Z”)
2t 2= nl =72 n! = nen!
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B Find the coefficient of x*> in the Maclaurin series for
f(x)= j'cos(xz)dx .
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Ans : 1
Sol :
) e XX X
cos(X) = Z( 1)" ( ):>cos(x ) Z( )" ) nZ:(‘;( 1) (2n)!_1 TR
X8 X5 X9 ; X4n+1
f(x)= jcos(x )dx = .[(1——+Z—---)dx C+x—5.2!+9'4!—---+(—1) er

so the coefficient of x° in the Maclaurin series for f (x)
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B Which of the following is the nearest to j 1Mdt ?
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Sol :

1 1 2 t? ot t
In(1+t):_|.1+tdt :Il—(—t)dt :Il+(—t)+(—t) +odt=t——+———+.-4C

for [t{<1, C=In(1)=0 when t=0
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B Suppose g(x)= COS( ) Find g®(0). (Hint: COSX_kZ;((Zk))I K
A) 360 B) 2480 C) 1680 D) 16240.
Ans : C
Sol :
cos(x) = Z( 1)" ):>cos(x ) Z( )" (X ) 3 );l +%_...
C, =w ~g®0)=C,-8= (D)’ .81=1680
n! (2-2)!



B The first three nonzero terms in the Maclaurin series for the function
f (x) =cos™(x) is (Hint:(cos™(x))'= - ! 2
1-x
A) 1-1ye s Ly B) Z_y_ly
2 24 2 6
Q) oty L oye D) Z_xilye
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Ans : B
Sol :
1 L = (-1/2 n 1
cos ™ (x))'=— =—1-x?)2=— ) =1+ =x2 4.
(05" () =~ =1 ¢") ;(J( P{rebes)
cos™(x) = J'l—lxz— :C_X_X_a_...
6
1 T
C =cos (0):3 when x=0
3
Hence f(x):z—x—x——-u
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B If f(x)=cos(x?),then f@(0)=
1 12! 12!
— B) —— C) — D) - ==
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Ans : D
Sol :
cos(X) = Z( 1)" = cos(x?) Z( 1)" ()™ i( " —1_X_4+X_8_...
( ) (2n) ( n) 20 4
(n) 3 |
oc, =9 @ g (0)=C,,- a2= D g 12
n! (2-3)! 6
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B Find the sum of the series 2:20(6_22—27;)!'
1, V3 \5
(A) > (B) - ©) - (D) 3.
Ans : B
Sol:
) . X2n
f (x) = cos(X) = ; (-1) 2n)
S (D" (2)" 7y eos By Y3
2, (2n)!(€j = 1) =cos(e) ==
R 1}

B Find the Taylor polynomial at O of degree 4 for f(x)=In(1+Xx).

Ans x— X XX
2 3 4
Sol :

2 3 4
In(1+x)=.|.$dx:Iﬁdx:ju(—xﬁ(—x)z+---dx:C+x—X?+X——XT+--
for |x <1, C=In(1)=0 when x=0

2 3 4
So In(L+x)~x- 42 X
3 4

B [f the Maclaurin series for f(x)
f%(0).
Ans : -150

is 1-9x+16x*> —25x* +..., find

Sol :

' " 3
The Maclaurin series f (x) = f (0) + f (O)x+ () x° + ) X3+

u 2!

So -25

:L(IO): £2(0) = -150
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B Find the first three terms of the Taylor series of f(x) = VX centered at 4:

2
Ans: 24 X=4_(x=4)
4 64
Sol :
The first three terms of f(x) centered at4is f(4)+ ff")(x 4)+ f2(4)(x 4),
where f'(x)=——= \/_ f'"(x)=- VR
f'(4) f"(4) 2 1 1 )
Hence f(4)+ X—4)+——=(Xx—-4) =2+—(x—-4)—-—(x—-4
@)+ (= 8) = (x=4) =24 2 (x=4)- = (x-4)

B Find the Maclaurin series for the function f(x)= xsin(xz).

0 il X4n—1
Ans @ STt X
ns nZ::l( ) (2n-1)!

Sol :
sin(x) = Z( 1" n+1)| = sin(x?) Z( )n (X ) n1+)' i 4)”%
f (x) = xsin(x?) = XZ( 1) - Z( 1" 2nn4:1)'
4(n—1)+3 4n-1 4n-1

X

n-1 n-1 X n+1 Eb|
Z() 21 +1) Z()—_)!O"Z(l)( 1)57




B Let f(x):\/1+x3 . Use the binomial series to evaluate
i ) = .
Gl
Ans @ 9! 0] g or (22680
1x2x3 16
Sol
= (1/2
f00=0 XST’2=Z[ J
n=0 n
©
f 9|(O) is the coefficient of x°, so
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© 1/2 !
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m  Find the Maclaurin series of —2 5= 28X . ap=
@-x)" n=0

Ans @ (n+2)(n+1)

Sol :

2 -3 _ 2 (-3 _y\N 3_4 2 3-4-5 3 ...
—(1_X)3=2(1—x) _an;‘(n]( X) _2(1+3x+ I )
= Zi(?ﬁn_l)x” = Zi (2+n)!x" :i(n+2)(n +1)x"

n =~ nk2!

Hence a, =(n+2)(n+1).



m If

f(x) = 3x* —17x% +35x2 —=32x+17 = a, (x-1)* + ag(x=1)° +a,(x~1)% +
4 3 2

then ag =
Ans : -5
Sol :
4 3 2 - '@ "
f(x)=a,(x-1)" +a,(x-1) " +a,(x-)°+a,(x-1)+a, = " (x=1)
n=0 .

3
So a3 :f_(l)
f'(x) =12x> —51x* + 70x — 32
f"(x) =36x° —102x + 70
f3(x)=72x-102

Q) 72-102
3 6

=a

-5

3

mIf > ax" isthe Maclaurin series of 1/(1+x)*,then a,=
n=0

Ans @ (=1)"(n+1)




B Find the first four terms of the Maclaurin series of
COS X
f(x )——
—X
Ans @ 1+ X+Xx7/2+x%/2
Sol
0 X2n XZ X4 XG
cos(x) = > (-1" =l-—+———+
) Z;( ) (2ny — 22 4
i=Zx” T+ x+x2+x3+
1-x n=0
_ cos(x) x?
f(x)= - _£1—5+---J-(1+x+x + X7+ )
2 X3 2 3
=l+x+x2——+x3—7+ =1+ X+—+—+
B Llet f(X)= X and f(x):Zanxn be its Maclaurin series. Then
\/:|.+X4 n=0
(ailaZ,...,as): e
ns: (1,0,0,0,-1/2,0)
Sol :

()= Mﬂﬁi—x (1+x)§=xni( mj( )l

Note: (a,a,,--,a,) A % 5 x',x?,--,x° 58 4 ik

:x-(1+[—%)x4+---j:x+0-x2+0-x3+0-x4+£—%)x5+O-x6+---

Hence (a,,a,,--,a,)=(1,0,0,0,-1/2,0)



B Let T(k)= 4.[E Using the binomial expansion on the

dx
0 J1—KkZsin?x

integrand, it can be shown that T (k)=>)a k. Find the value of a,

n=0

Ans : z
2

Sol :

T(k) = 4] m j(
—4J' Z{ J k?sin x) dx
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1—k?sin? x) dx

where J' sin? x dx = J'

- cost {1 sinZXTZ P
2" T4 |

o 4

2

2 =z
Tk)=4 C+x+k—j23in2xdx+--- :4C+4x+4.k_.£+...
270 2 4

Hence a, =—
B The Maclaulin series of j rarctant dt =
Z( 1)n 2n+l
(2n+1)?

Sol :

f'(x) = %J'Oxarctantdt =arctan x (#cfg ~ 24 * TI2)

2n+1

N © 2n 2
arctanx = z (_1) n X — arctan x z X . X X

arctan x x2 x* Xt x2 x> X ®
f(x =l X XX x——+———+---=§ -"
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