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Question 1
a. Domain [-3, 6]; range [9, 27]

b. y=ax’+b, 9=a(-3)* +b and 27 =a(6)f +b, azg, b=3

2
OR y=2x>+1— L =9 X +1,y=gx2+3,a:3,b:3
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Question 2

a. Anexample: sin(2x)= —sin(Z(x—%n

2 2
C. y=—Xx"+3->
y 3
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b. sin(2x+37”j = —sm(Zx—Zj by symmetry . sin[Zx—%)+sin[2x+3T”) =0 for xeR

c. sin(% - 2xj+sin(% —3xj =2 —cos(2x)+cos(3x) = 2; cos(2x) and cos(3x) have periods of 7z and %;z respectively;
cos(2x) completes 2 cycles in 2z and cos(3x) completes 3 cycles in 27 .: their peaks coincide every 27

: sin(% - ZXJ + sin(% - 3xj =2 for x=k(27z) where k is an integer.

Question 3

x—log, k L(x-log, k)

a. y:loge(kx”), inverse is x:loge(ky”), ky' =e*, el%kyn —gX yM—¢ , y=ern - a=% and b =log, k

1(x-log, k)

b. y= Ioge(kx”) and y=e" always intersect on the line y = x.. If they intersect at exactly one point, y = x is a tangent

n
to both curves and %:1, y:Ioge(kx“):Iogek+n|ogex, %:Ezl when x=n . n:Ioge(kn”), e" =kn", kz(gj .
X X X n

Question 4
a. f(x)= 33 (x —x) 1, f'(x)= 33 <3x —1) Let f'(x)=0 3‘/_ (3x —1) 0, x:J_ri3 and y=0,2 respectively.
1 1 . . .
f'(-1)>0, f'(0)<0 and f'(1)>0 .: | ——=,2| and | ==, 0 | are local maximum and local minimum respectively.
(>0, 10)<0 and 1) [ Fo2)na o] pctvely

b. Point of inflection f"(x)=0 .. x=0 and y=1.Line y=mx+c passes through (0,1) and (-1,2) .. y=—x+1.

y= 3\/_(x —x)+1and y=—x+1, 3‘/_< )+1 —X+1, i(x —x)+x 0, x[g\/§ x2 (3‘2@—1}]:

Intersections: (0,1), [\/1—%1 \/1—7‘/_] [ \/1—7‘/_1 \/1—7‘/_}.
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Question 5
a.
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Question 6

2 1 0 3 1 2
a. 6x6x6=216 b. Pr(A)=3(22[%j [gj =§ c. Pr(X <1)=Pr(X =0)+Pr(X =1)=3co[%j (3] +3cl[%j [éj =%

3

- 4 _
d. Pr(X =1|X s2)=1fL(r>(<x‘:1)3):1_91 =% e. X =0xPr(X =0)+1xPr(X =1)+2xPr(X =2)+3xPr(X =3)=1

Question 7
15 1 Bl
a. Smaller sample;: =— == larger sample;: — ==
B 5 300 4

b. The larger sample will provide a better estimate.

i1-1
Population standard deviation ~ sample standard deviation = ]/ 4 3: 004j = % ; population proportion ~ sample proportion

Estimated 95% confidence interval for population proportion is G —2x % % +2x %) =(0.2,0.3)

c. Sample proportion has a normal distribution for large sample size (n=300): E(p)=~ p z% ; sd(p)~ % ;
95% confidence interval for p is (0.2,0.3).

Number of samples with p > 0.3 is estimated to be %(1—95%)>< 75=25%x%x75~2.

d. Sample proportion has a normal distribution for large sample size (n=75): E(ﬁ)z p z% ; sd(f)) ~

68% confidence interval for p is approximately 1—1><i, Lit)e (0.2,0.3).
4 20 4 20

Number of samples with p > 0.3 is estimated to be %(1—68%)><300 =16%x300 = 48 .

Please inform mathline@itute.com re conceptual and/or mathematical errors
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