Quiz 1
ID#: Name:

p,q, T A, T, y, 2z % p,qr DiEOMEE TS, Let p, ¢ and r be statements, and z, y
and z compound statements of p, ¢ and r.

1. TOEHERZSEMYE X, Complete the truth table below.

|

SN RSN el R N Resl Rl R Rlas B S

SN el el R N ol e N s R et

N Rl Rl R Reol e N R Res B (RS

S N Rl e R N Reol Beo N R R ieol (S

\(p AN oq) = ﬂr\p = (q V ﬁ?")\

SR E el R e Nl I Rl | A
sl ol sl sl sl e B s B e |

2. s=(pAq)=-r,t=p=(-qV-r). IELWVHDZEX, Choose the correct one.
(a) s=t (b) s =t (c) £B5TH &\, Neither (a) nor (b).

3.s=(pAq) = —r LimMFAMAGmEZ - & v & fHIZ T2 H 0 TEY, Express s using

=, V and parentheses only.

4. EOEMED 2, y BLO 2z 2R TWHACH 2 L)1, TO TROFITIC, -, A, £
. Vv 2 ALK, ML 7 BE TS B D AL, (Fill each underlined blank with —,

A or V to express z, y and z in the truth table above. There may be voids.)

X

1
A~~~
/—\ A
’6 ’@
~—
/\ /\
'Q »Q
~— ~—
~— ~—
33
~— ~—

Message il : fFR D, 25 FEHE D HTIT DWW T, HFUZ-DWT, What is your dream? Describe
your vision of yourself and the world 25 years from now. ("THP $g#(A 1 1ZBHFEIDHE, If you
don’t want your message to be posted, write “Do Not Post.”)



Solutions to Quiz 1

p,q,r A, T, y, 2 & p,q r DieEE T 5, Let p, ¢ and r be statements, and x, y
and z compound statements of p, ¢ and r.

1. TOEHEZTHRAE X, Complete the truth table below.

)
n
IS
<
J
2

plaglr AN Q) = —\r‘p = x|y |z
T|\T|T T F F|T F F F F |T|F|F
T\|T|F T T T|\T T F T T |T|F\|T
T|F|T F T F|\T T T T F |T|F)|F
T|F|F F T T|\T T T T T |T|F\|F
F|T|T F T F|F T F F F |T|F)|F
F|T|F F T T|F T F T T |T|F\|F
FIF\|T F T F|\F T T T F |F\|\T|T
F|F|F F T T|\F T T T T |T|F|F

2. s=(pAq)= 1, t=p= (—qV-r). IELWVHDZEX, Choose the correct one.
(a) s=t (b) s =t (c) £E5TH &\, Neither (a) nor (b).

3. s=(pAq) =~ LimMFEERMmELZ - £ v & #FINZ T2 HWTEYE, Express s using

-, V and parentheses only.

Usez=y=-zVyand z Ay =-(-xV ).

—pV (—qV-r)=(-pV-q)V-r=-pV-oqV-r.

l.s=(pANq)=-r==(pANqgV-r=(-pV-q)V-r.
2.s=t=p=(~qV-r)=-pV(-qV-T).
3. There is only one F at (TTT), s = (—p) V (—q) V (—r).

4. FOBEBED ¢, y BLY 2z 2R TH BRI B L9012, TO TROWTIT, -, A, £
. Vv 2 ALK, 2L 7 BE TS B 0D AL, (Fill each underlined blank with —,

A or V to express z, y and z in the truth table above. There may be voids.)

= ((p) vV (Lq) V(=)
= (=p) A (= q) A (1),
z =y N(((p AN () A (=)

Since x =y, x = ~(-pA—-gAr)=pVqV .



Quiz 2
ID#:

HATEZ LT DR STRT 2 LI12T 5, Let [i,75;,[4, 5], [4; ] be the following elementary
row operations. (1) [i,j;c]: % i f7ICH j 17D c 52 M A 5. Replace row i by the sum of row i
and ¢ times row j. (2) [i,j]: % i 17 &% j 72 25H T 5. Interchange row ¢ and row j. (3) [4; ¢:
Hifiz cf59 5 (727 L ¢ #0). Multiply all entries in row i by a nonzero constant c.

DR D & 912 2837 —RAGFEXDIERREATI A 1ATICBIT 2 HAL 2 i L 72, We applied

elementary row operations to the augmented matrix A of a system of linear equations.

Name:

0 -1 2 0 =8 1 0 ] 1 0 2 0 4 0 3
4-| 3 1 4 -1 18 1 3 (@), 301 4 -1 18 1 3 | o
-3 0 -6 1 —-10 0 -5 -3 0 -6 1 —-10 0 -5
1 0 2 0 4 0 3 | 0 -1 2 0 -8 1 0
1 0 2 0 4 0 37 1 0 2 0 4 0 3
0 1 -2 0 8 1 -2 ©), 0 1 -2 0 8 1 -2
-3 0 -6 1 —10 0 =5 0O 0 0 1 2 0 4
0 -1 2 0 -8 1 0 | | 0 -1 2 0 -8 1 0

1. (a), (b), (¢) T > TV AITICBT 2 ALK 2 LOEl S THIF, Write elementary row
operations at (a), (b), (¢) in the form [i, j; ], [7, j], or [i;c].

(a) (b) (c)

2. Fb#s (4 0 H) DA S 5IAHI BT 3 ALK Mo L <o s, MY 26
% @bty & o C #FHiF, Find the reduced echelon form of A by applying elementary
row operations to the fourth matrix above. Show work!

3. TN —RITHEADILKRBATI A LRBATH C DFEBUIV>{ D>, Find the rank of
the augmented matrix A of the system of linear equations, and the rank of the coefficient
matrix C.

(a) rank A = (b) rank C' =

4. Z DN —RIGBADIE 21, 29, 23, 24, 5, v6 %K X, Find the solutions.

Message il (BIZb EH X)) bl >T—FLVEDR (F4E, eIl Liwe) D,
Z EldATT A, What is most precious to you? (THP #&#AT ) (ZHGEEDH, If you don’t
want your message to be posted, write “Do Not Post.”)



Solutions to Quiz 2

HAITE 2 L T ORLGTRT 2 L1275, Let [4, ;¢ [4, 7], [#; ¢] be the following elementary
row operations. (1) [i,7;c]: S i fTICH 17D cffZ M A %. Replace row i by the sum of row i
and ¢ times row j. (2) [i,j]: %17 &% j 72T 5. Interchange row ¢ and row j. (3) [4; c]:
7% cf59 % (72721 ¢ #0). Multiply all entries in row i by a nonzero constant c.

DU D & 912 N —RITEERDIEKREREATH A \ATICBIT 2 FAZIE 2 i L 72, We applied
elementary row operations to the augmented matrix of a system of linear equations.

0o -1 2 0 -8 1 0 1 0 2 0 4 0 3
4| 3 1 4 -1 18 1 3 (@), 301 4 -1 18 1 3 | o
-3 0 -6 1 —-10 0 -5 -3 0 -6 1 —-10 0 -5
1 0 2 0 4 0 3 | 0 -1 2 0 -8 1 0
1 0 2 0 4 0 3 ] 1 0 2 0 4 0 3
0 1 -2 0 8 1 -2 (¢) 01 -2 0 8 1 -2
-3 0 -6 1 —10 0 —=5 — 0O 0 0 1 2 0 4
0 -1 2 0 -8 1 0 | |0 -1 2 0 -8 1 0

1. (a), (b), (c) TITZ> TV 21TICB ¥ 2 AL 2 LGS THEIF, Write operations in the
form [i, j; c, [i, j], or [i; c].

@) [14] ] [2,3:1] @ [3,1;3]

2. it (4 2H) DITFNC & S ITATICB T 2 AL 2 B L <R s s, BEA Y 217
G 7% @rpfg b &9 T FiF, Find the reduced echelon form of A by applying elementary
row operations to the fourth matrix above. Show work!

1 0 2 0 4 0 3 10 2 040 3

0 1 —20 8 1 —2| @2l |01 -2 0 8 1 -2 | @z

00 0 1 2 0 4 00 0 120 4

0 -1 2 0 -8 1 0 | (00 0 00 2 -2
10 2 040 3] (10 2 040 3]
001 =208 1 =2| gy [0 1 -2 08 0 -1
00 0 120 4 00 0 120 4
00 0 00 1 —1 (00 0 00 1 -1

3. ZOEN—RITFEADILRFEATIN A L REBUTSH] C DREEZ > < D%, Find the rank of
the augmented matrix A of the system of linear equations, and the rank of the coefficient
matrix C.

fift © BEEL (rank) (3 Z DTSRI Y ZATHNCEB L2 L ED $XTE 0 TIEARWTO
B, REATINZ. IERBEATINORBE DI 2R\ b D,

(a) rank A =4 (b) rank C =4

4. :O)@j#;}qﬁ$ﬁﬁ@% Ir1,T2,T3,T4,T5,T6 %*&)io
i ixs=t,as=u £BL, THE,

r1 = -2t —4u+3
r1 +2x3+4rs = 3 reo = 2t—8u-—1
To —2x3+8x5 = —1 b r3 = t
T4+ 225 = 4 Ty = —2u-+4
T = —1 Ts = U
\ T6 — —1.




Quiz 3

ID#: Name:
1 2 x 1 1 2 0 1 00
A= -2 2 1 ,e=|y|,b=|1|,C=|-2 2 1 010
6 1 -2 z 1 6 1 -2 0 0 1

EL (FE:C=[AT]) DTORRICL T A D751 % KD %, We will find the inverse of A.

1 2 01 00 1 20 1 00
C—-Ci=|-221 010 —-0—-0C= 0O 1.0 -2 2 1
2 5 00 2 1 -2 21 0 10
C »5 Cl, 01 5 CQ, CQ "5 03 13— E?O%ﬂiﬁﬁ/%ﬂ‘ﬁfb)% U 1Z 3x3 @%zﬁ
1751 (elementary matrices) T, SC = Cy, TCy = Co, UCy = 7 Jits 72 L9 5,

1. 115 S of75] S—1 Z3kK & X, Find the inverse of S.

2. {7l U & T O UT %K% X, Find the product UT of matrices U and T.

3. 1151 A OWifr5] A~ %3k & X, Find the inverse A~1 of A.

4. A =b 92 EE, ADWTHIZ T 2,9y, 2 KD X, Suppose Az = b. Find z,y, 2
using the inverse of A.

Message il (HIZH EIHZ) (L& THE L o7 (BEHLTnw3) ZE, Hldrokl b, Bo
TWw5 Z &, Anything that made you rejoice, sad or angry, or you are thankful of recently?
(THE =L RX=VHEAT ) IFHHEED Z &, If you don’t want your message to be posted, write
“Do Not Post.”)



Solutions to Quiz 3

1
—2
2

20 1 00
C—-0C = 10 -2 2 1| —
21 10

S, T, U ix 3 x 31’?5“ (matrices) T, SC = C1, TC1 = Cg, UCQ = C3 %‘f{ﬁf:‘g‘i)@ é’_j‘%o

ff: ZNZEND ATy T TORRERIL, [3,2;2],[3,1;-2],[2,3] ZIHICHEL 72 Z £23bH> 5%, The
corresponding elementary row operations are [3,2;2],[3,1; —2], [2,3]. (¥721Z [3,2;2],[2,3],[2,1;—-2])
>TSS =FE®B3,22), T=FEB3,1;-2),U=E(2,3) $73 T = E(2,3),U = E(2,1;-2) Dfaf#L
P TdHbH, S,T,U are all elementary matrices corresponding to each elementary row operations,
S = FE(3,2;2) and either T'= E(3,1; -2),U = E(2,3) or T = E(2,3),U = E(2,1; -2).

(G20 G ]

0100
1 010
0 0 2 1

1. 115 S oif75] S—1 Z3k & X, Find the inverse of S.
iR 1 S =F(3,2;2) 13, C;=8C=S[A,1]=[SA,S] &b C, DEIDITHED 5

100100 1 1 0
SSI]=]0 1 0 01 0| — 10 ,St=10 1
021001 0 0 —2

L7 %, Note that S~! = F(3,2; —2).

2. {7l U & T O UT %K% X, Find the product UT of matrices U and T.
f:T=FE3,1;-2),U=F(2,3) £3%, TIC[2,3] 2itiL 75N 275103 UT TH 5,
EEEIE T2 E LT DD, The following are direct computations.

0
1

O = O
= o O

01
00
1 0 -2

= o O
| |

ur = (27 S)E(37 1a _2) (OI‘ (27 17 _2) (27 3))
1 0 0 1 0 0 1 00 1 00 1 00
= 0 01 0O 1 0]|=|-201 or = -2 10 0 0 1
010 -2 0 1 0 1 0 0 01 01 0

3. 1151 A oif15] A~ Zk& X, Find the inverse A~1 of A.

fifd s CslcE Bz, [3,1;2], [1,2; 2], [3,2; —6] ZMUHET & |
120 1 00 100 5 —4 -2
Cs—|l010 -221|—=]010 -2 2 1
061 2 10 061 2 1 0
100 5 —4 -2 5 —4 -2
—-]1010 -2 2 1 |, ftoTcA =] -2 2 1 |.
001 14 —-11 -6 14 —11 —6

4. Az =b 35L&, ADWiTHZH VT 2,y, 2z ZK® X, Suppose Az =b. Find z,y, 2

using the inverse of A.
ffix = Jx = A Ax = A6 225 b I LTk A1 ZF U kv, Since
x=Ir=A"1Ax = A~'b, by multiplying A~! to b, we have the following.

T 5 -4 =2 -1 r = -1
y |=A4"%=1] -2 2 1 =1 1 |,qv 1.
-3 z = =3

z 14 —-11 -6

1
1
1

€Xr =




Quiz 4
ID#: Name:
f(x) =223 — 1322 + 250 — 14 £ T3, Let f(z) = 223 — 1322 + 252 — 14.

1. f(z)=q(z)(x —3)+r £%5%HA q(x) & B r Ko X, Find a polynomial ¢(z) and
a number r satisfying f(x) = ¢(x)(z — 3) + r. Show work.

2. f(x)=a+blx—3)+clx—3)2+dx—3)32 &EL%LEE abec,dZKRDX, Find a,b,¢,d.

3. KB 3 DEHEAX Q(z) TQ(1)=0,Q3)=1,Q(5)=0,Q(7) =0 t%% %)0)75:~O$07‘
Find a polynomial Q(z) of degree 3 such that Q(1) =0, Q(3) =1, Q(5) =0, Q(7) =

. h(1) = =12, h(3) = =2, h(5) = 16, h(7) = 96 Ziii7= T & T 5, CDEE, a,b,c,d %

4. h(z) = a(x—3)(z=5)(x—T)+b(x—1)(z—=5)(x—=T)+c(x—1)(z—3)(x—=T)+d(z—1)(z—3)(x—5)
96
& X, Find a,b,c,d when h(1) = —12, h(3) = —2, h(5) = 16, h(7) = 96.

5. 9(1) = =12, g(3) = =2, g(5) = 16, g(7) = 96 Ziii7z T LHEXTRED 5 DH D & —DH
\7. Find a polynomial of degree 5 satisfying g(1) = —12, g(3) = -2, g(5) = 16, g(7) = 96.

Message ] (BHicH EHZF) 1 FARBERBBENINTT 2, TEDLDIIZMTL ¥ 9, What
kind of adult is admirable? What is admirable about children? "HP #&#AT] ) 1ZBHGEEOHE, If
you don’t want your message to be posted, write “ Do Not Post.” )



Solutions to Quiz 4

f(z) =223 — 1322 + 252 — 14 £ T 5, Let f(z) = 22° — 1322 + 25z — 14,

1. f(x)=qx)(x —3)+r £ 5%HA q(x) & B r ZK® X, Find a polynomial ¢(x) and
a number 7 satisfying f(x) = ¢(x)(z — 3) + r. Show work.

fifg 2 T X HICHALTERIETRD % £, Applying synthetic division

3] 2 ~13 25 —14

6 —21 12
2(c2)  =T(c1) 4(co) —2(r)

‘1(33):C2$2+01$+Co=2x2—7x+4, r=—9.

2. f(x)=a+blx—3)+c(x—3)2+dx—3)2 £ L7LEabcd%ZKkdX, Find a,b,c,d.
fift 1 FTOMALTREDNS, d=2,c=5,b=1,a=-2 %D FT,
3 2 7 4
6 -3

3] 2 ~1 1(b)

6
3] 2 |5(

202 —Tor+4=02z—-1)(z—-3)+1,22x —1=2(x—3) +5.

fx) = 22° 1322+ 252 — 14 = (22° — T +4)(x — 3) — 2
(22 —1)(z—3)+ 1)z —3) 2= ((2z —3) +5)(x —3) + 1)(z — 3) — 2
= 24 (x-3)+5(@x—-3)?2+2x-3)3
3. KB 3 DEHEAX Q(z) TQR(1)=0,Q3)=1,Q(5)=0,Q(7) =0 £ &2 bD% DT,
Find a polynomial Q(z) of degree 3 such that Q(1) =0 =1,Q()=0,Q(7)=0.

_ (-1 ) 1 1 13 , 47 35
Q(x)—( 1) = g D=5 —7) = oo’ — o’ + pr - e

(
. h(1) = =12, h(3) = =2, h(5) = 16, h(7) =96 %7 T LT %, CDLE, a,bc, d%

4. h(x) = a(x—3)(x—5)(x—7)+b(x—1)(x—5)(x—T)+c(z—1)(z—3)(z—T)+d(x—1)(x—3)(x—5)
= 96
Ko X, Find a,b,c,d when h(1) = —12, h(3) = -2, h(5) = 16, h(7) = 96.

W12 — h(l)=a(l—3)(1—5)(1—7) = —48a, a:i,
2 = h@)=b(B—1)(3—5)(3—7) = 16b, b:—%,
16 = W) =c5-1)5-3)5-7) = —16c, c=—1
96 = W(T)=d(T—1)(T—3)(7T—5) =484, d=2

5. 9(1) = =12, g(3) = =2, g(5) = 16, ¢g(7) = 96 %7z T HHATRED 5 Db D% —DOFH
\7. Find a polynomial of degree 5 satisfying g(1) = —12, ¢(3) = -2, g(5) = 16, g(7) = 96.
fg: h(z)+z(x—1)(z—3)(z—5)(z—7)
— =)@ -N@—5)e—T)+ i(x )@ —5)x—T)
1

—g(x —(x=5)(z—-7)—(x—1)(z=3)(x—T7)+2(x—1)(z —3)(x —5)



ID

Quiz 5
H

Name:

1. ROMRZ KD X, MR 2 WEEZZOHBELE VLTI S w», @hoXbiES I, Find

the limits of the following. If there is no limit, or diverge, briefly explain why. Show work!

. 99 \"
<®£&(ﬁm>

1 3
(b) Tim 5"

n—oo 1 — Hn3

(0) Ii n? 4+ 3n
c) lim
n—oo 1 — bn + 2n2 — 3n3

2
-2
(d) lim rrzr—2
z—2 x+2

. 22 —4
(e) il—%xQ—x—Q

o o2’ 4+x-—3
() i%x2—x—2

ot =33 =202 122 —
2. lim
r—2 x3—2x2—4x+8

8 ke X, mPoXHIEX 92, Find the limit. Show work.

3. f(x) =q(x)(x —2) =5, q(x) 3FHENLET 2, f(0)=1%61F 0<c<2T f(c)=0 &
BB55DNH BT EEFME L, Let f(z) = ¢(x)(x — 2) — 5, where g(z) is a polynomial.
Suppose f(0) = 1. Explain that there is ¢ (0 < ¢ < 2) such that f(c) = 0.

Message il (BI2b EH Z) 1 ICU IF EBHIN2HIRTTRA2EL) ZEZHBLTOE T8, #
372 E v 92, ICU aims to nurture trustworthy global citizen. What do you think is
the key? (TH—2_X—YHEEAT ) OBEIEHED 2 &, If you don’t want your message to be
posted, write “Do Not Post.” )



Solutions to Quiz 5

1. ROMRZ KD &, HRRDLGEEIZZ QMBS E TS », EhoX LIS 9, Find
the limits of the following. If there is no limit, or diverge, briefly explain why. Show work!
) 99 \"
(a) 7}1_{1010 (‘100> = 0. ‘ 100‘ <L
1430 . 543 3 .1 . 1\?
- S A s = <n1520n> =0
© 1 n? + 3n i L3l
im = lim
¢ n—oo 1 — 5n + 2n2 — 3n3 n—>oo— 51—|—21—3
24z 2 iLnlz(x2+x—2) A
(d) lim = : =-=1
z—2 T+ 2 11H12(£L‘ + 2) 4
22 —4 (x4 2)(z —2) r+2 4
li =1 = lim =
AN s 2 s )@ —2) e2r+l 3
?+r—-3 :
(f) ‘%Ln%m FEW (divergent)
3 3D KD, AXREE 01830 < 2 S HRERIZAAAE L 72 v>, No Limit.
4323 — 227 + 122 — y . .
2. lim ~ 3:6 vl o8 ZRD &, EPOXHMEI I, Find the limit. Show work.
x—2 I5—2I2—4l‘+8
21 -3 -2 12 -8 21 -2 -4 38
2 -2 -8 8 2 0 =8
El ) 2T 0 a0
2 2 -4 2 4
T 20 T2 0
2 6 2
Ty Yy
4_ 9.3 9.2 _ —9)2 _
i & Sx 22% + 122 -8 _ lim (z43)(z-2)+4)(z—-2)* lim (z+3)(x—2)+4 4 L
z—2  x3 — 222 —4x + 8 =2 ((z—=2)+4)(x —2)? =2 (z—2)+4 4

Blfg: LoilHEz2 B fTHETT %L, 4T (numerator) 3, (22 — 2 —2)(z —2)% 7
K} (denominator) W (r+2)(x—2)2 THDLZERTD D, (v —2)% 2K (cancel) T2
&, 1(d) LRAURHEICRS, fit>T, MRME (limit) (& 4.

3. f(z) =q(x)(x—2) =5, q(z) BEHKXET 2, f(0)=1%6I1F, 0<c<2T flc)=0 &
55D H 5T ERFIHE K, Let f(z) = q(x)(x — 2) — 5, where ¢(z) is a polynomial.
Suppose f(0) = 1. Explain that there is ¢ (0 < ¢ < 2) such that f(c) =
i s f(x) B3R SHEE, £/, f(z) =qx)(x—2) =5 5 f(2)= -5, f(0) =
0. f(0)=1>0> 5= f(2) THSDT, Proposition 5.3 (FHEMEDEH) Ta=0
ET5E.0<c<2T fle)=0L,%D, cDFIET DT BT 5,

Since f(x) is a polynomial, it is continuous. Since f(z) = ¢(z)(x —2) — 5, f(2) = —5. By
assumption, f(0) = 1. Since 0 is in between 1 and —5, by Proposition 5.3 (Intermediate
Value Theorem) there is a number ¢ in the interval [0, 2] such that f(c) = 0.



Quiz 6
H

ID Name:

1. XOBB y = f(z) DEPIEZ KD X, Find the derivative of y = f(x).

1
(b) y:xg—l-ﬁ—i-i%e/:?—i—log:v, (x > 0).
(c) y=(2* +2+2)%

(d) y = (2% + 1) *!

(e) y = g(logx), where ¢'(x) = c , (z>0).

2. f(z) DEREIL g(x) = /() =2t + 23 - 322 — 50— 2, T f1)=2 &£T 3,

(a) f(z) Dz =118 2EMDOEXZEFT, Find the equation of the tangent line of
f(x) at x = 1.

(b) g(z) = f'(z) DB ¢ (z) = f"(x) 2R X, Find ¢'(z) = f"(x).

() & = 2 KCBWT f(z) FHIMD. Wb, Wiks. Hihmz v LR P b &
¥, Determine whether f(z) is increasing, decreasing, a local maximum or a local
minimum at x = 2. State your reason.

(d) z = =1 IZBWT flz) BN, WD, MK, Hihd % e LiiHIc Bl b i
¥, Determine whether f(x) is increasing, decreasing, a local maximum or a local
minimum at x = —1. State your reason.

Message fill (BIZHEHF) HHICEETSZZ L BL A& EFT 32 LITD0T, To liberalize
your thinking, to believe and to love. (THA—2AX=IHEAT ) OBEAIZHTEO Z &£, If you
don’t want your message to be posted, write “Do Not Post.”)



Solutions to Quiz 6

1. XROBB y = f(z) DEPRIEZ KD &, Find the derivative of y = f(x).

(a)
(b)

()
(d)
(e)

G ,_ew(x2+1—2w)_ex(w—1)2
Ter VT T @y T @
1 .
y:w3+f3+3€/5+log$,(x>0).
x
1
y = (2% + 273+ 323 +logz) =322 —3xt + 277 4 -
T

y= (2 +2+2)% ¢ =99 + 2 +2)% 2z +1)
y=(2° + 1)e”* 1y = 226"t 4 (2 + 1)ex2+1(2m) = 2x(2® + 2)6x2+1.

x
y = g(log ), where ¢'(z) = x2€7+1’ (x >0).
, elogr ] 1

v = (logz)2+1z  (logz)2+1

2. f(x) DEMEUL g(z) = f(x) =2 +2° - 322 =52 —2, & f(1)=2 £T 5,

(a)

(b)

()

flx) Dz =118 28O ZZFH T, Find the equation of the tangent line of
f(z) at z = 1.
fEg: f'(1)=14+1-3-5—-2=-38.

y=F O —1)+ f(1) = 8 — 1) +2 = 8z +10.

g(z) = f/(z) DEEE ¢'(x) = f'(x) KD X, Find ¢'(z) = f"(x).
i -
J () = f"(x) = 42® + 32 — 62 — 5.

v = 2 ICBWT f(o) EHMND, W h. Bk, B PeoE Ui b &
¥, Determine whether f(z) is increasing, decreasing, a local maximum or a local
minimum at x = 2. State your reason.

fig: f/(2) =21423-3-22-10-2=0, f"(2) =32+12-12-5=27> 0. fE> T,
Second Derivative Test 12X O, f(z) 32 =2 TH/NhE %%,

v = —1IEBWT f(z) M, WDh, Hikd, Hihg % o Ui S b i
¥, Determine whether f(x) is increasing, decreasing, a local maximum or a local
minimum at x = —1. State your reason.

R f'(—1)=1-1-345-2=0, f/(—1) = —4+34+6—-5=0, f"(x) = 122>+ 62 —6
and f"(—-1)=12—-6—6 = 0. Now f""(z) =24z +6, f""(-1) = —24+6 = -8 < 0,
fit>T, x=—-1"7T f"(z) ZWP. f"(-1) =005, f(x) 13 -1 TEPSHHAIC
%%, LIed3oT f(x) &, WMo, f(-1) =0 Z26, f"(x) <0 £oT,
f(z) 3L, EoT, fl(z) & -1 TIER6falcks, 20X, f(z) IZ -1 THM
DOWPICHEC 5, L7hs> T, iR,

MR (1) = f"(=1) = f"(=1) =0 > f"(-1) $TIEFAL, h(z)=f"(z) T 5
ELH(=1)=0, " (-1)= f"(-1) <0 XD, f(z) = h(z) I, z = -1 THKAE 0
2B DT, ¢ DFHET, f"(z) <0 &> T f’(-1) =0 TH %53, Second Derivative
Test DJFHD S f(z) 1& 2= -1 THK,

g g(z) = f(z) = (2+1)3(2—2) = =3(z+1)3+(z+1)* 25 g(x) I < —1 TIE,
—1<z<2TH.2<zTIETHS, ZN2fl) & HAMREZDS, NEUIRZ § % 2683
LD, mEDHHOLEZL I LDTED, £z f(z) = tad+1at—a3— 222 —22+1Y
THrIeldb, PLiERT 2L 005, THEBETEZFATYS, TITHE, flr) 28
b5k TH, MAMNAEEERP S VA VLR I EDbIrS Z L HEE,



Quiz 7
H

ID Name:

1. f(x) = (22 + 1)e™® DERIHK % KD X, Find the derivative of f(z) = (22 + 1)e 7.

2. F(x) :/$(t—1)26_tdt £ EE, Fl(x) 2K X, Find F'(z).
0

1
3. / (z —1)%e ®dx %K X, Evaluate the definite integral.
0

4. XOGHHE%ZE X, Compute the following.

(a) /(12305 — 423 + 622 — 1)dx

) [ + 52

5. y=f(x) £T5LE, ROWIHEXZMIT, Let y = f(x). Solve the following differential
equations.

(a) v = 32 + 223, y(0) = 2.
(b) ¥ = =2y, y(0) = 2.
Message ] (HIZb EIHZ) 1 FU07nwI & - ZIFME /W & - £X 72 & What you want

to learn, pass on to others, a tradition to follow ("H—2AR—=I AT OHEIFHEDO Z &,
If you don’t want your message to be posted, write “Do Not Post.”)



Solutions to Quiz 7

1. f(z) = (22 + 1)e ™ OERIHK%Z KD L, Find the derivative of f(z) = (2?4 1)e~*.
i fl(z) =2re ™ + (22 + 1)e %(=1) = —(22 =22+ 1)e % = —(z — 1)%e 7.

2. F(a) :/x(t—l)ge_tdt L¥BLE. Pl() #Rko k. Find F/(z).
0

x
fi# : By Fundamental Theorem of Calculus, F(x) = / (t — 1)%e~tdt is an antiderivative of
0

(r —1)%e7*. Hence F'(z) = (x — 1)%e7%.

1
3. / (x —1)%e %dzr ZK® X, Evaluate the definite integral.
0

fig

1 —1)2e %dx = — 1—:1:— 2o %dy = — [(2? e} =
/O(x 1)2e “dr = /O (z—1)%e de = — [(2® + 1) "] =

4. XOG1HE%Z+E X, Compute the following.

(a) /(12365 — 423 4622 — 1)de =225 — 2t + 22° — 2 4 C.

) [ + 52

_ 12 —5+1
T a1t el

1 1

1
(c) /(ac +e*)dr =log |z| +€* + C.

1 1
(d) /(2:c +3)°de = o5 [ 20020 +3)°de = (20 +3)"° + C.

2
—2el41=1-2,
e

S gVl o= 3t a2 0 = —% +Vz+C.

2 1 2 44
(e) / (t +2)3dt = {(t + 2)4} = — =43 =64
L 1 L, 1
5. y=f(x) £T5LE, ROWHTTIEXZMIT, Let y = f(x). Solve the following differential
equations.
(a) v = 32 + 223, y(0) = 2.
fige -

1 1 1 1
y=—25+ -2t +C, 2=y(0) = C. Hence y = =25 + 2t + 2.

2 2 2

(b) ¥ = -2y, y(0) = 2.
fig

p_dy _ 2

- logly| = =22+ C, y = e 2e, 2 = 4(0) = . Hence y = 2e~ 2.

Y Cdx 1)y’



