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§ QUIZ 3 SOLUTION



& BBMerlion

Question 1

a. Letu =cosx,du = —sinx dx,—du = sinx dx

1 1 1
fZ(cosx)_f sinxdx = qu_i (—du) = —ZJu_i du = —2

1 1
= —4u2 + C = —4(cosx)2+ C
b. Letu =Inx,du = %dx

In x)~3 1
J(nx) dx=ju‘3du=——u_2+C
X 2

1
= —E(lnx)_2 + C

l\JIb—\| N
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Question 1

8 log, 0 8 Ina@
C. f1 do = f1 TG

Letu=ln9,du=%d9

8 Ino dQ-an u dy = 1 21n8
. (n4)(®) , 4™ 2ma"
_(ln8)
"~ 2In4
d. Letu = secO,du = secHtan 6 db
T
a=sec0=1b=sec==2
3
T T
j? tan 0 40 f?secé’tané’dl9 jz 1 P
— —_— — u
R 3 3
0 VZsec 0 2(secH)2 1 \2u2

1 12

1| uz 2 1
7 (_1)] ‘[‘E‘l‘ﬁ‘l
2’1
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Question 2

a. Area of cross-section:

Alx) = %(Zﬁ — x)? sing

= \/Tg(ébc — 4x\/x + x?)

We set the integration limit to be a=0 and b=4, because that point is
when the boundary equations intersect.

V3 [* 3
Vsz (4x — 4xZ + x%) dx
0

NE 8 5 3" V3 8(32) 64
2x* —=x2+—| =—(32 - ( )+
5 3|, 4 5 3

83
~ 15
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Question 2

b. We rotate the region enclosed by the curve y =

x2
%12 (1 — —) and the x-axis around the x-axis. To find
t

121
e volume we use disk method:
11

V—bez()d —fz 12( 1 i d
—an X x—_% 51 X

11 - .
1 4x°| 2 o |1 (4) 11
- T 363 - M2 T \363/\ 2
2 - i

= 881
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Question 2
c. f(x) = 7=—=5,f(0) = 0 :
V1—x2 — x——22
f(l)(x)Z 1_x22\/1—x2: 1 3,f(0)=1
(1—x2%)2

3 5
fP) = -5 —x*)72(=2x),f(0) = 0
f@@)
3 _5 3(5 _7
— _E(l — xZ) 2(—2) + E(E) (1 — Xz) 2(—2X)(—2X),f(0) =3
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Question 3

Cdy 2
a i ZL+2X=¢2
dt t

2
P() =—,Q() = t
JP(t) dt = 21In|t|

v(t) = et = ¢2

= 1jt2t2dt— 1 t5+C
YT P 2\ 5

From initial condition,
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Question 3

ii. (t+1)—+25—3(t+1)+

(t+1)2
ds+ 2 ——— 1
dt t+1 (t+1)3
P(t)—— Ot) =3+ (t+1)3

t+1

2
= — = _ 2
jP(t)dt—jt+1dt 2In|t + 1| = In(t + 1)

v(t) _ eln(t+1)2 = (¢t + 1)2

f(t+1) B+ (t+1)3)dt

(t + 1)2

(t+1)2j(3(t+1)2+(t+1) Dydt

= T 1 (t+1)3+Injt+1]+C),t>-1
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Question 2

. di  R.
b. I.E-le—o

1d— Rdt
i T T
Ini = Rt+C
nit= L 1
_Rt
I=Ce L
i(0)=1C=
_Rt
I=1e L
Rt
ii.%lzle_f
Rt 1] L1
L:—,t:— 9
e 2 Rn
iii. For t = %,1 — Je1
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Question 4
a. Repetitions not allowed:
n=>5"=120
Repetitions allowed:
n =5 = 3125

b. To ensure there is no two ladies sit together,
gentlemen and ladies have to sit alternately.

No. of arrangements of gentlemen = No. of
arrangements of ladies =

n=>5 =120
Total possible arrangements:
Niorgy = 120 X 120 X 2 = 28800
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Question 4
C.
8! 7!
=35 X g - 1700
If Miss X refuses to serve when Mr. Y Is Inside the
committee,

C
= (Mr.Y not inside committee)

+ (Mr.Y inside committee)
3! 6! 7! 6!
=351 “ a2 T3 X33 - A0

C
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