€) studocu

2021 Caringbah EXT2 AT3 Exam

Scan to open on Studocu

Studocu is not sponsored or endorsed by any college or university
Downloaded by 2014 hsc (thsconline@gmail.com)



0'\4&/‘4

CARINGBAH HIGH

WA
=

VINCIT

Caringbah High School

Year 12 2021
Mathematics Extension 2
HSC Course
Assessment Task 3

|

General Instructions

e Reading time — 5 minutes

e Working time — 70 minutes

e Write using a black pen

e Board-approved calculators may be

used

A reference sheet is provided.

¢ In Questions 6-9, show relevant
mathematical reasoning and/or
calculations

e Marks may not be awarded for partial
or incomplete answers

Name:

Total marks — 45

Section | 5 marks

Attempt Questions 1-5
Mark your answers on the answer sheet
provided. You may detach the sheet and
write your name on it.

Section 11 40| marks

Attempt Questions 6-9

Write your answers in the answer booklets
provided. Ensure your name or student
number is clearly visible.\[su]

Class:

Marker’s Use Only

Section |

Section 11

Q15 Q6 Q7

Q8 Q9

Total

/5 /10 /10

%

/10 /10 145




Section |

5 marks

Attempt Questions 1-5

Allow about 8 minutes for this section

Use the multiple-choice answer sheet for Questions 1-5

1. Which expression is equal to f tanx dx ?

(A) sec’x +C
(B) —Injcosx|+C

(C) tan’«x

C
> +

(D) In|secx+tanx|+C

2. Which of the following is an expression of f x3e dx?

(A) x3e*" +¢

B) e+

C) 4e* +¢
1

(D) Zex4 +C

3. The diagram shows a cube of side 2 units.
What is the length of the diagonal OC ?

(A) V6
(B) 2v2
C) 2v3
(D) 3v2

v



Which of the following is the first line of working for the expression:

f X cos x dx
(A) —xsinx — f cos x dx
(B) —xcosx — f sinx dx
(C) xsinx — fcosxdx

(D) xcosx — fsinxdx

Find any values of A for which g and b are perpendicular if

1+ 2
a=| 21 andlg=[5—4/1]
A+2 21— 4
A) 2=0
(B) 1=-1
C) 21=1

(D) A has no solution

End of Section |



Section 11

60 marks

Attempt Questions 6-9

Allow about 1 hour for this section

Answer each question in a SEPARATE writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (10 marks) Use a SEPARATE writing booklet.

(@) The points P and Q have position vectors 1 — 2j — 3k and 4i — 5] — 6k
respectively. Find

i  PQ
(i) QP —2PQ
(i) |PQ|

(b) Evaluate

cos3 60 deé

O%WIFI

(c) Find the Cartesian equation of the line
X1 13 -1
[y] - [5] +4 [—4]
(d) Use the substitution u = v/x , or otherwise, evaluate

1
1
Of (1+ x)\/de

End of Question 6



Question 7 (10 marks) Use a SEPARATE writing booklet.

(@ Find

[sL2]
f xtan~tx dx

(b) The diagram above shows AABC, where A, B and C have position vectors a , 3

b and ¢ respectively. The points P, Q and R bisect the intervals AB, BC and CA 1513
respectively.

0 B

C
P
R
A
()  Showthat 40 =5(c+b)—a 1
(i)  Hence show that A4Q + BR + CP = 0 2
n
2
() Letl,= j x" sinx dx, for intergetersn > 0
0
. m\"~
()  Showthat I, =n(5) —n(n—1) I, forn>2 2
n
2
(ii) Hence evaluate I, = f x?sinx dx 2
0

End of Question 7



Question 8 (10 marks) Use a SEPARATE writing booklet.

(@) Determi fz_xd
etermine 2+x X

3 -7
(b) Givenu = [—2] and v = [ 6 ]
1 -5

(1) What is the scalar product of the two vectors

(i) Hence find the projection of u onto v

(c) Using the substitution t = tang find

SIE]

1
f4sin0—2c059+6 do
0

End of Question 8



Question 9 (10 marks) Use a SEPARATE writing booklet.

(a) Find the exact values of x such that the angle between the vectors ¢ and b

is 60° if:
1 X
= [2] and b = lZl
x 1

(b) In the diagram below, the graph of y = \/_ has been drawn, and n rectangles
have been constructed between x = n and x = 2n, each of width 1 unit

i)  Show that j dx =2n (V2 - 1)

i) Let Sn_4:+dl_ v: show that

2vn (V2 -1) + 2= 2 < Su< 2vn (V2 - 1)

iii) Hence find, correct to three decimal places

1 1 1 1
+ + to ot ———
V1000000 +1000001 +/1000 002 V2000 000

End of Paper



Extra Writing Space
Please clearly indicate question number.



Multiple Choice Answer Sheet Name

Colour the oval A, B, C or D that best answers the question.

Sample: 2+4=

(A) 2
A QO

(B) 6 (C) 8 (D) 9
B @ c O D O

[f you think you have made a mistake, put a cross through the incorrect answer and fill in the

new answer.

A @

B WK c O DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word eorrect and drawing an arrow as follows.

1 A O
2 A O
3 A O
4 A O
5 A O

™

B O

B O

B O

B O

B O

B WK c O D O

O b O
O b O
O b O
O b O
O b O



2021 EXT 2 AT3 SOLUTIONS

sinx

Ql [tanxdx=[_——dx=—Infcosx|+C B
3 4 _1 3 4 _l 4
Q2 [xPe® dx=;[4xe® dx=7e* +C D
Q3 |oC|=V2Z2+22+22=+12=2V3 C
Q4 u=x v =cosx ~u' =1 v=sinx
~ [xcosxdx =xsinx — [1cosxdx C
1+41 2
Q5 gag= andb=[5—4llandgl~b
A+2 21 —4
a.b=2+21+101— 812 +212—8=0
fAA2-22+1=(A-1)%=0s1=1 C
4—-1 3
Q6a) i)PQ:[—S—(—Z)]:[_gl
—6— (-3l -3
I3 31 -9
i) QP — 2PQ = 3]—2[—3]2[9]
3 -3 9
iii) [PQ| = /32 + (=3)2 + (-3)2 = V27

Q6b) [3cos® 6 d6 = [ cos? 6 cos 6 do
= [? (1 —sin* @) cos 6 db

= fogcose —sin? @ cos 0 dO

Ceinpg 1 .3 E_ﬁ_l «/53_3«/5
= sinf — 2 sin 9](3)—2 3><( ) =

2

8

QGC)[y] []+/1[ 4] x=3—1 y=5—41
~y=5-4B3-x) ~y=4x-7

Q6d) u =+x - du—de

1

11
“Jo (1+x)f
=2tan 'Vx |§ ==

Q7a) Letu=tan"'x v’ =x

,_ 1 x
~u = v="==
1+x2 2
-1 x? -1 1
~ [xtan"lxdx = =tan x—f—x dx
2 1+x2
2 2

X2 1 14x2-1
=—tan lx—- dx

2 27 12

x? _1 1 1
=—tan lx—-[1- dx

2 2 1+x2

X2 -1 1 -1
= tan x—E[x—tan x]+C

Q7b) NAG =AC+5CB=(c—a) +5;(b—¢)

—c—ag+-b—-c=-c—a+-b
= 2% 27 2 2=
=5(+b)—a

1 1 1
Stb)—at+o(@to-b+o(@+th)—¢=0

T
Q7c) i), = [2x"sinx dx Letu=x"; v'=sinx

su' =nx™1t v=—cosx

T

n n
» Iy =[-x"cosx]j +n [2x"'cosx dx

Letu =x"1; v' =cosx

~u =m-1Dx""?v=sinx

w I, =n([x"sinx] f (n — Dx™ ?sinx dx)

n-1 n
n G) —n(n—1) [2x"?sinx dx

n(5)

—nn—1I,_,



070) ii)f;%xzsinx dx=2(§)—2><10 Q%) a.b=(1xx)+2x2)+(xx1)=2x+4

. . a.b=vV12+4 22 4+ x2v/x2 + 22 + 12 X cos 60°
Iy = [Zsinx dx =[~cosx |§ =1

-'.2x+4=\/x2+5><\/x2+5><%
(32 -
..fozx sinx dx =m—2 ndx+8=x245 ox2—4x—-3=0

4+.,/42-4x1x(-3)

X = > :4i;/ﬁ=2i\/7
Q8a) [ = [—= r—4 = Q9h)i) 20 g .
== 24k
e ,FTE
== de - [ =dx =260 -2d
1 = 2dn(\2 - 1)
=2) gt y
ng) “) Area of the lower rectangles < Area under the curve
Let u=4—x%> du=-2xdx 1 | 20
+
-2x 1 vt bt J_ &
et =5 [ pdu=312val

S, < 2dn({2 - 1)

Area under the curve < Area of the upper rectangles

f dx—251n1 +V4—x24C

j Mx 1 1 1 1
—<—= —_—t .+
Q8b) i) u.v=(3x—=7)+ (=2 x6)+ (1x—5) Lk R b 2n -1
= —38 1 1 1 1 1
22 -1 <+ = -=
o S )<I+[,r+ v R ;v 7
Q8b) ii) proj, u ==X v
v¥ 11
et ——< § 1-42
_ag Wi =D = =S Ry J_<S,,
= —X 7V J27n
(=7)2+62+(-5)2 =~
5
_T9. 2f(f—l)+J_<S<2f(f—l)
55 %
133
Q9b) iii)
. 114-
o= 22 ]
- Letn=1000 000
-
2J1000000(\2 - 1) + Fooorse S o000 < 241000000(s2 - 1)
828.4268 < 500000 < 828.4271
Q8C) foz m 6 A S 000000 = 828.427  (to 3 decimal places)
0
t = tan 9=O,t=0;9=§,t=1 ! ! ! I

+ + ...+ = + S0
J1000000  J1000001 000000 J1000000

1 1 2 = 828.428 (to 3 decimal places)
- fo st 2(1-t2) X 1+t2 dt
————5 16
1+t 1+t

1 1 1 1
T Jo at—1+4t2+43+3t2 JO at2+4t42
1 1 1.1 2
T Jo (at2+4t+1)+1 T 270 (2t+1)2+1

= %[tan_l(Zt +1D 5= %(tan_l(S) - E)



