Al HL Practice Set 3 Paper 1 Solution
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260-100 = (31-11)d
160 = 20d
d=8

Thus, the common difference is 8.

u,, =100
su +(11-1)(8) =100
u, =20

851

51
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=11220

[2(20) + (51-1)(8)]

The inter-quartile range
=6-25
=35

The required probability
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(M1) for valid approach
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(A1) for correct equation
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(A1) for substitution
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(M1) for valid approach
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AC? + BC® — AB?

cos ACB =
2(AC)(BC)
2 2 2
COSAéB _ 54° +54° -35
2(54)(54)

cos ACB = 0.789951989
ACB = 37.81897498’
ACB=37.8

The required area

=%(AC)(BC)sin ACB

_ % (54)(54)sin 37.81897498

=893.999965 cm?
=894 cm?

P(X =1) +P(X =2)+P(X =3)+P(X =4) =1
-5k? + (k2 +6K) + (k* +k)+k* =1

8k? +7k—1=0
(k+1)(8k-1) =0

k =-1 (Rejected) or k :%

P(X =2|X <2)
P(X=2nX<2)
- P(X<2)
_P(X=2)

T P(X <2)
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(M1) for cosine rule

(A1) for substitution

Al
[3]

(M1) for area formula

(A1) for substitution
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(b)

(il k(5)+26j—47 ~0

5k =40
k=38

(iii) 8x+2(5)-47=0
8x =37
37
)
Thus, the required coordinates are

53)
8

_8
a

{y:yig,yeﬂ%}

S(x)>g(x)
1—8)6 1 2
—_—>—X
2-T7x 2

1-8x 1 ,

——x">0
2—-Tx 2

X

1-8x 1 ,

By considering the graph of y =
y g grap y 7y 2x

—-1.439727 < x<0.1239131 or %< x<1.6015283.

~.—1.44<x<0.124 or %<x<l.60
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Let r% be the nominal annual interest rate

compounded yearly.
9 (12)(6)
1+r%)° =1+ ———
(200)(12)

1+r%=1.0075"

r =9.380689767

The real interest rate per year
=9.380689767% —1%
=(9.38069—1)%

9.38069 —1i

6
89000 (1 + j =118000

-\6
89000 (1+ %j 118000 =0
100
By considering the graph of
-\ 6
y =89000(1+ %) 118000,
100

i =4.5676461.
Thus, i =4.57.

The volume
= zr°h

= 7(4)*(15)
= 2407z cm®

The total surface area
=27r? +27rh

= 272(4)* + 27(4)(15)
=1527 cm®
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(A1) for substitution

(A1) for correct value
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(M1) for setting equation

(A1) for correct approach
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F'(x)

=0+9(2x) +2(3x%) (A1) for correct approach
=18x% + 6x° Al
f'(x)=0
18x+6x> =0
6x(3+x)=0 (A1) for factorization
Xx=0 or x=-3 Al
() f"(x) =18+12x Al
(if) f"(-3)
=18+12(-3)
=-18<0 R1
Therefore, f attains its local maximum
at x=-3.
Thus, the x-coordinate of the local
maximum of f is —3. Al
(iii) 57 Al

H,: The data follows a Poisson distribution with

mean 3. Al
36.9 Al
5 Al
26.3 A2
The null hypothesis is rejected. Al
As 2, >11.070. R1
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lo 1+Io e
g8 g125

8 125

An unbiased estimate
_ 700+698+---+641
12

=663

S’n—l

(700-663)° + (698 —663)°
+---+(641-663)*
12-1
=31.53353194 g
~315g

99% confidence interval:
(634.73,691.27)
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(A1) for correct formula

(A1) for valid approach
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9(x) =—f (x)
9(x) =—((x+1°+3)
9(x) =—(x+1)* -3

() 1-p=-10
p=11

(i) -3+9=0
g=3

X ~ Po(1.75)
P(X >3)

=1-P(X <2)
=1-0.7439696955

=0.2560303045
=0.256

Y ~ Po(12.25)
P(Y <14)

= 0.7489477707
=0.749

The required probability
=P(X <2)’
=0.7439696955’

=0.1261498443
=0.126

By considering the graph of
y=—x>+17x*-86x+112, x=2, Xx=7 or x=8.
Thus, the Yy -intercepts are 2, 7 and 8.

The total area of the region
:j:\—ys +17y% —86y +112|dy

=73.83333519
=73.8
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(M1) for valid approach
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(M1) for translation
Al

(M1) for translation
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(M1) for valid approach
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(M1) for valid approach
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(@)
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() 1526
(i)  150.6
(i)  168.3
SS

res

= (3324 —160)? + (33/26 —160)*

+(33/28 —173)?
=73.75362941
=73.8

Model 2
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17. (a)

(b)

18. (a)

(b)
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A

=(AH™ (M1) for valid approach

2 1 1
=2 -3 -5
-1 1 3
L p=2,q9=1 A2

4X+2y+22=3
X—7y—-12z=5 can be expressed as
X+3y+8z=9

0.4x+0.2y+0.22=0.3

0.1x+0.3y+0.82=0.9

X 0.3
Ally|=/05
z 0.9
X 0.3
y |=A] 05 M1
z 0.9
X 2
y|=|-54
z 2.9
SX=2,y=-54,2=29 A3

sin5x+cos4x=0

By considering the graph of y =sin5x+cos4x,

X =0.5235988 or x=1.2217305.

- X=0.524 or x=1.22 A2

sin10x+cos8x is formed by a horizontal
compression of sin5x+cos4x of scale factor 2. R1
Therefore, there are still two distinct real roots
when the range of x is halved at the same

time. R1
Thus, the statement is incorrect. Al
6 Al
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0.1x-0.7y-1.2z=0.5 . (M1) for valid approach
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