Solutions Math 152 Midterm 1

Question 1 White & Question 3 Green [6 marks]:
= -[2 22244l g
1 X

I = If(Zx+ I+ 4)de =[x +x+ lnx]f

=[{22+2+In2} —{12+1+1Inl1}] =4 +1n2

Answer 4 +In2

2 marks for dividing by x & 3 marks for three integrals
& 1 mark for the evaluation of limits of integration.

Question 2 White & Question 5 Green [6 marks]:

e jﬂ‘r qm{ j
Put.x_ ,r' thEﬂd)C:_::a‘r
Whent = &.x = & &when = +.x = 5. Hence
J= —I: i xdy = [cosxjg = [-{cos%} - {cos%}] = %
& 2

il

3 marks for reaching —E sinxdx or equivalent

2 marks for reaching [casx]i or equivalent
1 marks for reaching +

Answer



Question 3 White & Question 4 Green [6 marks]:

I = j:[x”“ cosx + 9 —x2 ]afx

l=J+K= jix”” cosxdx + Ii J9 - x* dix
J = 0 since x'°! cosx is an odd function on an interval with

midpoint at 0.
K = Area of a semicircle of radius 3 = %(ﬁz) = =%~ Hence

- 8y
I—T.

3 ma}ks for J & 3 marks for K

' Answer : i’.f—

Question 4 White & Question 7 Green [5 marks]:

FEG - | 160e%dr , find F'(£).
F'(x) = d{;l'm {I;mx 1653 dt } 58D = 165in’xe?5"* cosx

(using the Chain Rule & TFTC)
Hence F'(£) = 16(1)3(e)(L) = eJ3

4 marks for the product of 4 : 16 sin°xe?$"* cosx(minus 1 mark

for each error )
1 marks for 16(1)3(e)(<5-) or es/3

Answer: eJ3



Question 5 White & Question 1 Green [5 marks]:Approximate

i
[ ? x?dx by a Riemann sum with a regular partition of four

subintervals and with the selection consisting of the midpoint
of each subinterval.

i=4
Rips) = Zj(x )Ax; where x} = 2224 i = 1,2,3,4.

7 =l o
= =1, X) = 5, X} = 5, %3
-5

-

[7 x2dv = (12422 + 32 + 42)(1) = 30
_ 1 mark for R[P‘S} = Zﬁx:’)m: 1 mark for Ax = 1

- |
|
ta|un

= Al
- e —T, XA =

1 mark forxo = &,
mark for the midpoints Answer 30

1 mark for (12 +22 + 32 +42)(1) = .j{}

Question 6 White & Question 2 Green [6 marks]:
Find the area in the xy-plane bounded by the curves

y=x*-16andy =4-x*.
2 ) 4 5 =% 8 2
A=[ [(4-2%)-(*-16)]dx = [20x - £ - ]

=[{40-& -2} _{-40+3+32}]=2040-5-3F)=
2 marks for the limits (including the diagram ) 2 marks for

the mtegrand 2 marks f:::-r ; e
{40» %~ &3 - {40+ 2+ EJor=d | Anpwar 22 |



Question 7 White & Question 6 Green [6 marks]:

Find the volume of revolution generated by rotating the

region y = —— ,y =0, x = I,x = 2 in the xy-plane about the

x2+1 '’
y-axis.
Method of Cylindrical shells

v - J‘i(Zerdr)y = }r.ﬁ % = n[In(1 _|_x2)]§

=25
2 marks for the limits (including the diagram )
2 marks for the integrand

1 mark for the integration
1 mark for r1n2.5 or equivalent
Method of Washers

V=[2G =12y + 7 222 - 10)dy
=Jrjfi(%-—l—]}aj/+%£
- nflny — Ey]i + 3 = zIn2.5

2 marks for | j r(x* - 1%)dy

1mark for jﬁl_ ?rJ(ZE — 12)dy or equivalent & 1 mark for <% 1

mark for integrating ji z(x? - 12)dy
3

1 r_nark for the final answer r1n2.5

"Answer: 71n2.5



