5D 2001 Induction and Calculus 6th June

1. Use the principle of mathematical induction to prove the following for all positive
integers n:

(a) 2+5+8+---+(3n—-1)=g(3n+1),

(b) 3" >1+2n,
(c) 3% +27*2 is divisible by 5.

2. Use the definition f'(z) = %irr(x) flz+ h}z — (=) to differentiate f(z) =1 — 4z — 422,

3. (a) Use the definition f/(c) = :lLIIIC f_(ifrj;_:M to éhow that the derivative of 22 + 6z
is 2z + 6. ’
(b) Hence
(i) find the gradient of the tangent when z = -1,
(ii) find the point on the curve where the tangent is horizontal,

(iii) find the point on the curve where the tangent is parallel to the line 4z —y = 1.

~

v
i

inductcalc 6/6/01 REN SGS June 2001




NINGC //o

e =2 rys-=C Do

Swnee HHS=RYS '@ drue & w= 1.

_f(‘b\u-.ﬁ, 3_4—5»# 8+ —f—Cgk_ J—

Rove : 2B AT+ @k,—) + (%D~

Ek-?‘—t‘ IL+G>L¢_+4~

BkP- —(--nc_—a— 4 -

L E
= 121—\3 L .
ConelomontSnea C@J(— A n=\ Clw\d"{" g .ch n=k-|,

PRIV “ﬂ"me,% w=l< (le. C:S’k) CSD &W-@r o\l CV\ 6

LN RAS= 2D
S\M& LH‘:>>'(23“‘% CEY T S I/L——[
oo Cﬂbw%r = /Q‘—B“‘>
2> oL .
_Qase——%me@ar IR
Beone B (40D
G g e 1o B
2 2 2D
S =T = 2 KD
2 (21>
=3k
2 (oK) +(A
Swee £ =, 4>,

b.'moz@w@rw—. /




/7 \

C e =t N2 A 0% 3 Lol s diviaibe by B-
Sucooemae s 39”"'—*-:_L'G'l = dilestle by B C /S“ﬂ
5BI¢+ D_/c—oa:_ 5.4 (,(,( = +> 2)4;«-1‘ m _:;:)34
25— @ DETLTT LD
) Crc—(—D ,-)Ck_—‘vb-‘\"l = otk by S C,c CS‘*‘)
) 3:3}“5 + 2! — = SN 2R Ryt
~FFE a7 +akx b . @wo9
éM A kA2) « o7 +(:_ «\e)

- B L@‘xﬁmﬂ NEEE=a (@-cw &
A

o Y (= = A
. -C kL{IM \—-ACXQWJ—-A@}L«DD-,- }—t e, A A
R e e s B Vo bt s “miiccll
\a_zo e — P 22 ' g
= a .
huwt —A4bZ [l —A um ; {A
Q’Cx) = - 89(2—»4—
2a- = x> + G '
QC%LD " STl S - lw wPrem o 2o
‘Q CQ: = o> - = X>c e —
. Bl & Lal
ws Coc:+c_xo:~@ o
| R &o

= X>co o+ C

Q-

b(ﬂ:; :x_—”-cj_::_—-lr__i S ' -
§_Q;C/l):: 2\(@ =

- -2

(_\\) Q ch,j dc = .
‘! c-o. o

G_‘\O; 'Jr:c_-—%:-_ .
H — (‘——41; / QC;f'




T e
=3P XA 4 5w kA
2 TG MRt o Qe
- BB~ 2T % 2 4 o x 2
28 M —2BX22T
5(21 4 - Broke)

vhidh, f divisible. by B L L

L

D

da. LD = a2l |
f)/c T RO -8 |l XPHbe-PrGe
) T = = T oC o=
N e o ) - e :Z—M :x_?—.-—c_?—c:ké:tr‘(;c
oo  x—c
Tl G e & (o)

.= x;:a@ S o .
, = X>c xA4Ac+6
@ = ot




