IB Math Standard Level Summer Assignment 2017

QUADRATICS

Section A: Factor each quadratic. If the quadratic cannot be factored, write “prime.”

1. x2—x—2 2. x2+3x—-4 3. 8x2% — 50y?

o) i) 2(%1—25%
(2x—5\
<

= (22w 5y

4. 3x*=5x+2 5 5. 5.2x¢—x—-6 12 |~ 6. x* —3x*—18x
(9 "5 2 ‘qla — )
,C,;T' 3x*=3x ~Ix«2 X Hxa3x- \ X (x> 3x-1(8)
—3,-2 3X(xoﬂ -2/ % ~1) 2%(x -2)+3(x-2) VX ( X b)(@
_/—/_’—ﬁ’
{EBX’Q(-K'D ) m

Section B: Solve each equation using any method except graphing or guess and check.

1. x>+ 25=10x 2. *+3x—1=0  wont Facter /
XF - ox+t25= 0 - 32 JGY-%L\\(VQ a=t =3 =y
(%= 5N~ =0 7
X=570 X—5=0 339y ]
3. x+§=7 4, x2+2=9
X 412 = 7% x* =T
Xr - Ixt12 =0
(S(“‘-(\(x”%\;o
5. x2—5x=0 6. 36x2—25=0
X(«=-8\ =0 ((Ok‘fs\((ox—ﬂ =0
X=0\ Xx—5=06 bxtS5=0  bx-5=¢
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Section C: State the following for each of the given equations: axis of symmetry, vertex, direction
of opening, x-intercepts, and y-intercepts. Then sketch the graph using that information.

lLy==-2(x+2)(x—1) 2. y=05(—-2)2 -4 3.y=2x*+6x—3
Opens dowwe (a=-2) Opens wp (a-05) C‘E’f“swp(q:ﬂ
e - _ : _ Gri¢: X= —L. _-%
Yt T x+t2=0 x-1 =0 Vet (2 -4 J 2 g
x=-2 | Qers: x =2 X= =3[
Jme *{(Lo(méo-b R A OOt 2(=32) e (-34) -3
Aoy /3fﬂ S T
1S /Ueatenc ~Int 1
Y = “Q(Xl‘fx~z) >(OZO.S()(’),\ALA-/ 4 = 2N 6 ()3
Y= -aAxT-axy H=0.5(x-0* 9= 3
Cxie x= —oD _2 g:é(f-z)l X’P/\JK‘.’ 5
a(c»z) -4 K2=0% x-2-"0% 0= 2x "1t x-3
T X=d,§3 ~0828 QF x=.43L
et s iy ey +y | E o34
L (’\/2/4.53

/
|
|
P
Section D: Find the values of p such that the equations below have the given ch acteristics.
Hint: Use the discriminant. |, > ~ L4 ¢

1. Two different real roots 2. Two equal real roots 3. No real roots
px2+5x+2=0 2x2—3x+p=0 5 px2—4px+5—p=0
0=p Do %I° Deo  as P
> D> b=s =3 b= ~4p
c=72 N c=e C= G’P
2 i) S 2 ) = ~
- (pxDy>o Q: TR0 - sy preo
— =0
25~ gp>0 e lop

~Sp> 25 20p™~ 20p < o

@ QOP (P,m <0
Qf P 2.125
I M e

;? <0 p-1v0 @ 2%70 446
Section E: Use your graphing calculator to find the following p<o and p 2 | P20 andp <| ﬁ

e solwtiown

1. Solve3x2 —x—5=0 2. Intersection points of y = —x2? — 5x + 3
_ .2
Xl—l,l%/ w= 147 and y = x? + 3x + 11
(~20)
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FUNCTIONS

Section A: For each of the following find the domain and range without using a calculator.

1.

a)
1IN

y

AN

<
=)

D [~ o=

J
a: (-~ 3]
2
a) f(x) =vx

b) y °) p d) ,
/ Wa N l .
D ?\wcm 0 [ye) DR xF 22
R:yr-lo (1) Ri[-3,63) (0/007\\) ~e5-1]
or

b) f(x) =v4—x c) y =5x—3x? d)y=x—+4

il ee 28 oR Y T
N M B e
(CaqQ ys 5(%) e RER AL P
Q' CO 003 Yy=2"%2 :
Section B: Find the inverse of each functlon R: € Y/ /Z)
. f(x)=2x+1 2. f(x)=f3-2— Y= .\:.LL
X‘;th—fl 3
U= 2y 3x=y”
L
(F=p =5-cw)
3 g(x)=% 4, gx)=v4—-x+1
- 5 )= -y
tj‘v;l X"-(: r:}
X {(y-2y= 5 -
J ngi’}(.ez (x=N== 4-y4

N> - = -

(x=D" + 44 =

X =5y
5. Ifthe point (2, 7) is on the graph of f(x), what pomf;ust be on the graph of f ~1(x)?
W ol XSLU.{J G, e

(1,2)

S teheoA, on (hvtaelS.

6. Explain, in complete sentences, the relationship between a function and its iW
(Cehechon OXC Tre

L \i/

/
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Section C: Let f(x) = 2x% — 1; g(x) = 3x and h(x) = 5 — x. Find the following.

1. f(=3) 2.(fog)(x) 3. (he ()
2(-3)" | 2(2N | 5—(2x™0
2¢a)-| = 2-9x>- | 572x% 4|
(ox=1]  [—2x*=)
4. (feh)(x+1) 5. (geh)(®) 6. (feH(-1)
Ay =5~ (xtD =gy NDZS-4=| €(-0)=2(-) >~ =
- x g (0= 30) C) = 20y |

E(q-y\= 2
(4-Y= 2 (4-y)*- (> ] (17
2 (Vo —9x +x2) - |
32 Ty 2x =1 x+3)
Section D: Answer the following questions concerning equations of lines

1. What is the slope, x-intercept, and y-intercept of the equation 5x —4y =8 ?

XE gy~ q(o)=g) jﬂ/rx{' 5(@ qy Slu(.me 5~&= ’*f:j
=) ) (G2 @

2. What is the slope ?rﬁg;zept form of the equation of the line between the points (4, 3) and (7, -2) ?
m= 22062 . 5 y-3="53(x-1) —
“-"1 . ~32 —S/ay +2 ﬁ:‘é + 4
Y~ 3= /3 X Y3 3 X

m=~5/3 = ~S/3x+26/3+7/3
3. What is the slope-intercept form of a line perpendicular to y = —2x + 9 passing through the (4, 7) ?

G2y Yalxed) e
L= ‘2 4777 Yax-2 Mg

Section E: Find the horizontal & vertical asymptotes and holes (if applicable) of the following.

_ 1 x2-5 x242x-3 (X‘(’B x=

Ly= o2 sy s ,xp
2x-5 2x2-12 e STx ( 3
Xt7) )S’/{‘S

\/A: 2x—5=0 \/A‘: 2){1’{1:0 trole! -\ =0
X = S/Z Ax*+ =12 = |
At ¢=0 x= 6 VA XEo %47 =D
x=*J6 X=-7
HAgtﬁ:yz +‘A\ﬁ;o
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Section F: For each pair of functions f(x) and g(x), describe the transformations that would
transform f(x) into g(x).

L f(x)=x%; 2. f(x) =+x; 3. fx) =e*;
g(x) = (x—-5)*+2 g(x) =v3x — 10 g(x) = —5(e)*™*
right S By l P\Aﬁq"t |
b&\ Y ’ber- Al /3 PUP eat cm(hd CveC Y~y (g
¥ Wi 1 O Ver. Shetejn oF 5

Section G: Graph each function, clearly showing its key features (maxima, minima, and
intercepts). Identify its domain and range. (Remember: No calculator!)

1. f(x)=x%-5 2. fx)=3x—4 .f()=x3+1
A\ N A' -)(
A A\ _2' a2
i 7i i )
4 el 3 - - < > ©|1
\ f 2
\\#/ I 2 q
v v v
DE L D- R D e
R: (-3, ) R H— R R
4. f(x)=Vx+6 5 f(x)=|x—1|+3 6. f(x)=2"—-4
v ¥ TTA A |
N[ iy 3Dy x|
.._-‘ _3‘5
=tais 7 23
<-4 S < 5 < > || -2
e AN o il 1__‘,
\ 4 \ 4
0% L6, o) DY R N R
22 Co, o2) RT3 Ry (-4, %)
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ALGEBRA

Section A: Simplify the following without a calculator.

1. (2x°)73 2. 823 3. 81734 ) 4 Vierd = 35.5,.3
N (O '
e e B G L R B /(m Q o
5. V10xZ - V708 ¢ Y72t ;_Sﬁ 'j_r_J_‘ 8. V5 — 5V125 — 7180
" VA — o ——
([Fooes = ot R (5 -50255 -7 3¢5

Section B: Solve using algebra

| 3x+7y=3e 3(5y- 10+7y =3,

T x=5y-10 l5}j %{7&’36
2&5_—— L6 .

\\_E_ﬁ: 3 I|| X = 5(3) 10
3, X=V

x-y=6 x=BY
; 57—_&:_ 2 X=q (q/3)
5125'-(0 =06 X=(-2)" m
(5~33(3123:0 x=4
9=3 9=

35tss

. ﬁTE?“Q 251505 ) - EeE —7.
1oL - T xS = m ”\%Nam—s (6~ 555 -7-6U5
2x x| {6 -25E —w2J3

T=eevB |

6x + 10y = 32 (oX—Hog«gz
T Ax—2y=4
20x —loy =20 U2 +10, -2
RAex =5 Y—Jj
=) 8=2 |
x* +y? =25
Ly =x*-13 > Y3 ty*=25
YH3=x> Yty —2=0 Y=y
(y+4)y-3)=0 Y=3
Xl‘f ('JLB’L:Z5 Xl'f(?))l: 25

Section C: Solve for x. Eliminate any extraneous solutions, if any.

1. V37=3x=x—3 2. =3(2x+1)3 =-192 3 *_5_23 :725__15__-3/
a . . 3 2 x b © /X
37-3x= % >6x+93  (2x)’= 0Y Dt 5
O= %*-3x 23 2xtl=H4 e -
(Xv‘l}b«ﬂb:g 2x = 2x* 5% =-8 ﬁ@
X=7, %=y %=z 20 \Scig=0)
r/fﬂ (2x=D(x - @
1l 5.2[3x—=1|+5=-2x+8 6. 5(x—3)<8(x+5)
X+l
' 2|30 = —2x+3 Ox ~15 £ &x+40
Ht = x| [3x-1]=~x*3/2 —-3% £ 55
O= x"-4x Bx=1==x%t32 3x-1=x3h \>< 2 ‘55/3\
0= % (x~4) Ax =l 2x = 7
—_ - YF_S//;! ><‘:—|
B(——Q/X L’{ _ | /"f é
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SEQUENCES AND SERIES

Section A: Answer the following questions concerning arithmetic sequences and series.

1. Consider the sequence 87, 83,79,75... W =& 1 d=-4

a) What is the formula b) What is the c) Is—143 amember? d) What is the sum of
for the general term us? 40" term? the first 22 terms?
-‘ Lf 3: - = —D-
Up=8T+(n-D(-9)  Un="4(40+Al Al Su= 3 (201 00-iel)
- 3L’ =~ - 22
or (on= 9\ in 2 (2(57)+ (22-)(~4))
& e n=sgqg
Un=8%71 —4n-+tY S =9
o] = = 990
Un=-4n <9l b= S

2. A sequence is defined by up =3n -2

a) What is u; and d? b) What is the ¢) What is the first d) What is the sum of
57" term? term to exceed 4507 the first 57 terms?
U, = 2000~ 2 S "
LtSD: 3/’7—;)* 57 - ?)—-(u('rul)-)
-m 452 = 3n . §7
Vr® 32 . N=150,5 2 (111e9)
Ly = -
2=y Usy = 3(s-2 o 285 (170)
— ] S = - =
d-3] [Fm=rca] [V | (55= 455 |
i) b

3) Find the general term u, for an arithmetic sequence given that u7 = 41 and uj3 = 77.

(4 (13,97)

o= m= Lﬁ_’;‘:l,% Up= U, t (a-Dcl Un= 5+ (V)“DB(QJ
U, = ~
- —3, 7= 0 t(7 Dl 5 ~+ (0"\’(0

~© 1= vt (7-D(0)
d: b v, = 5
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Section B: Answer the following questions concerning arithmetic sequences and series.
1. Consider the sequence 12, -6, 3, -1.5, ... U‘: |2 r= =YYy

a) What is the formula b) What is the c) What is the sum of  d) What is the infinite
for the general term un? 13" term? the first 10 terms? sum of the sequence’

Un= 12" U= 12 (Y S GRRY Swnee lrl<|
% - hic 1S detined

Sw= 1=
1023 0 —
e (=)

(2%

€T

2. Find the general term u, for an geometric sequence given that us = 24 and u7 = 192.
© (' + r ‘/(_.‘ U = U r *"' =
u Y o ] n-)
—_ — — Un = 2 (2)

4. 32192
3= =2

~ 3.1In 1998 there were 3000 koalas on Koala Island. Since then, the population of koalas on the island
has increased by 5% each year. How many koalas were on the island in 2001? In what year will the

24 = U', * (7'33

“=3

population first exceed 50007 4~ n-1
U, = 3000 Uy = 3000( .05) 5000 = 3000 (1,05)
5[3: 0 h"
r= 1.05 (1105%) uy= 3472.9 05
105(5/3)= (h=) Jug 1.05
h= 14 [‘3(47;2 Koalas ’ '”5(5/3)‘: '%(I-OS) =n-l
' |
Section C: Find the followi itten in Sigma Notation "5 " dutig el
ection L rin € I0LIOWINg Sums writien in sigma .
¢ ¢ f2009]
1. 37-1(3r = 5) 2. 315,50(0.8)"1
U 3(D-5 = -2 vi= 5008750 (50 (08>
/
Vg = -5 = | Uz=60(.8) = 4o e
2 ;(L) i o Sim= |D Us=50(8)" =32 (o8=1)
U3 = 3(3)-5 =
oy 2 24
Ug = 3(D-5= 1 Ceometric Seg. @

Vu=50nh= 15 r=¢.% g
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EXPONENTIAL AND LOGARITHMIC EQUATIONS

Section A: Find the following without using a calculator.

1

a) log, 64 b) log, 1/4
476y £ |

2"/4
Bl = w

Section B: Solve each equation for x or y.

c)logg 1

1. 7=5*
7= 6™
lhW7= xIn5
%:x m
3. log,y =3
2%=

)

(5]

5. logoy+log,(y+1)=1

@ 'fZ)(cj ‘)) co

lo(g)2 Yy :|/1
‘:
2 7 Yly+n) Y, 3/:4@

o= &67'1‘&"2

f) In(e?)

? 2x

d) log, 3 e) log,, m®
X - X _ I
9 3 m =m e =e

(‘Q <\

2. 25e*/2 =750

e"/l = 30
he™ = In3p ﬁ X= 2130
X2 b= In30 // ‘Xt 6. 5o (

T
W' T ¥/ = In3p

4. 3lnx+2=0

3‘!’\)(‘: ‘”,_1,
\V\)(: —213
- =.513
e 2/3:»\( D

6. 4Y = 32 (Solve without a calculator)

2(y) 1Y
2 2

5 @

23":—

Section C: Answer the following questions about the equation W = 2500(37%/3%90) where W is

1. a) Find the initial weight
b) Find the weight after 1500 years

@ 4+ [Z500 guws |
@ t = {500

(1443 gons)

the weight in gram of a radioactive substance after ¢ years.

2. Find how many years it takes
to reduce its value 30% redue 307,
W% = 1750 fomouns
. “t/3 .. -t
7S50 = 2S00( 3 /&m> -324, = /30a0
- =+ )
' e 1= 37 B / +=%739g
WET) = Y3 I (3
Vi Ve WG Mr3
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TRIGONOMETRIC FUNCTIONS

1. sin 60° 2. tan90° . sinm
Sim90 _ ‘ }
0SS -
4. tan g) 5. cos (7?”) S A 6. coﬁ)s@ %
T ~re
T3 | G C Vrz
,@: 2 \ 12|
7. tan135° ' 8. cos300° S|A 9. sin(XZ
an ‘ % cos % sin ( S ) S (A

R T TS G

Section B: Graph the functions below on the domain 0 < x < 2m (Remember: No calculator!)
1. f(x) =sinx 2. f(x) =cosx
1

"1’\ g _l_

Section C: Solve each trigonometric equation for 0 < x < 2.

S14A

<
1. sinx = —= —— 2. 2cosx =3 Cosx~= B/z 7“’
2 @@ @

J
3. 4sin®x =3 4. tanx =1 .
*Recall: sin®x = (sin x)? C

T/
SV\ZX: 3/:.( : % :

€ 5

ﬁ/%/ Z‘W/;} ‘hr/BI ‘517/3] lo




