
Answeres to calculus sample problems III for final test in Fall Semester 
 

1. Let P be any partition of ],[ ba .Then 0=im , 2=iM  for every index i, thus 

S(P)=0 and T(P)= )(2 ab − . Hence ∫
b

a
f =0 and ∫

b

a
f = )(2 ab − . 

2. Since ∫
2

6sin
x

x
dtt = ∫

0 6sin
x

dtt + ∫
2

0

6sin
x

dtt = ∫−
x

dtt
0

6sin + ∫
2

0

6sin
x

dtt , we have 

)(' xf = )(sin6 x− + 26sin)2( xx  

3. dx
x

x
∫

+ 2)1(
= ∫ duu22 = 3)1(

3
2

+x +c 

4. Let Pn be a partition of ]2,1[ into n subintervals of equal length. Then S(Pn)=1,  

T(Pn)=1+
n
1 , and ≤1 ∫

2

1
f ≤ ∫

2

1
f ≤ 1+

n
1 .  Let ∞→n , it follows that 

≤1 ∫
2

1
f ≤ ∫

2

1
f ≤ 1, thus ∫

2

1
f = ∫

2

1
f =1. 

5. ∫− ++−
2

2
)11( dxxx = ∫

−

−
++−

1

2
)11( dxxx + ∫− ++−

1

1
)11( dxxx +

∫ ++−
2

1
)11( dxxx = ∫

−

−
+−−−

1

2
))1()1(( dxxx + ∫− ++−−

1

1
))1()1(( dxxx +

∫ ++−
2

1
))1()1(( dxxx =3+4+3=10 

6. ∫ dxx)2(sin2 = ∫
− dxx

2
4cos1

= xx 4sin
8
1

2
− +c 

7. ∫
3

1
)( dxxf =

3
32 = )13)(( −cf = )1(2 2 +c .  Thus, 

3
13

=c  

8.  (i) Since =+∑
=

n

i

i
1

3)1( +∑
=

n

i

i
1

3 ∑
=

n

i

i
1

23 + ∑
=

n

i

i
1

3 +∑
=

n

i 1

1 , we have ∑
=

n

i

i
1

2 = 

3
1

−+∑
=

n

i

i
1

3)1(( −∑
=

n

i

i
1

3 −∑
=

n

i

i
1

3 )1
1
∑
=

n

i
=

3
1 )

2
)1(31)1(( 3 nnnn −

+
−−+ =

6
)12)(1( ++ nnn  (ii) ∫

1

0

2dxx =
nn

in

in

1)(lim 2

1
∑
=

∞→
= 36

)12)(1(lim
n

nnn
n

++
∞→

=
3
1
 

9. The equation of the line passing through )1,1(),2,4( −  is 2+= yx . Thus ,the 

area is dyyy∫− −+
2

1

2 )2( =
2
9   

10. dxxr
r

∫ −
0

222 )(8 = dxxr
r

∫ −
0

22 )(8 =
3

16 3r  

11. ∫ −−=
4

2

2)3(122 dxxxV π = ∫− −+
1

1

21)3(4 duuuπ = ∫− +2

2

2cos)3(sin4
π

ππ tdtt =



∫−2
2

2cos34
π

ππ tdt = 26π . 

12. Let tx 3cos= , ty 3sin= . Then 

dt
dt
dy

dt
dxs ∫ += 2

0

22 )()(4
π

= ∫ 2
0

sincos34
π

tdtt = ∫ 2
0

2sin
2
34

π

tdt =6 

13. Let xxf ln)( = , then 1)1(' =f  which means 11ln)1ln(lim
0

=
−+

→ h
h

h
 or 

1)1ln(lim
0

=
+

→ h
h

h
. This implies e

h
h

h
=

+
→

)1ln(explim
0

⇒  

eh h
h

=+
→

1

0
)1(lim ⇒ e

n
n

n
=+

∞→
)11(lim  

14. xx
dx
d sin)(sin = xuuu cos)ln1( + = xxx x cos)sinln1()(sin sin +  

15. ∫ 4
0

tan
π

dxx = ∫ 4
0 cos

sinπ

dx
x
x = 4

0cosln
π

x− =
2

1ln− = 2ln  


