GIRRAWEEN HIGH SCHOOL
TASK 1 2021 (December 2021)

MATHEMATICS
EXTENSION 1

Time allowed — 90 Minutes
DIRECTIONS TO CANDIDATES
* Attempt ALL questions.

* All necessary working should be shown in every question. Marks may be deducted for
careless or badly arranged work.

» Board-approved calculators may be used.

* Each question attempted is to be marked clearly Question 6, Question 7 etc. Each question
is to be answered on a separate page in your answer booklet.

* You may ask for spare answer booklets if you need them.

» For Multiple choice: Fill in the circle corresponding to the correct answer on the multiple
choice answer sheet in your answer booklet.



For questions 1-5, fill in the response oval corresponding to the correct answer on

your Multiple-choice answer sheet.

cot g - tang-
(1) —5—b=

cot Q + tan Q
2 2

A) cosf B) sect C) tand D) cotf

(2) cosSx+cosx may be written as:

A) 2sin3xcos2x B) 2cos3xsin2x C) —2sin3xsin2x D) 2cos3xcos2x

B3 If tanA=4,tanB=—2—, and A and B are acute angles, then 4—-B =

A) 45° B) 30° C) 60° D) 135°

4. 1f tanAz—%, 90° < 4<180° and cosBz% , 0° < B<90°, the exact value of

sin(A4 — B)is:

N B) 0 2 D) =2
65 65 65 65

(5) What is the coefficient of the x* term in the expansion of (2 - 3x)8 ?

A) 56 B) -1512 0)1512 D) -48384



Question 6 (12 marks)
a) Show that

i) sin(4 + B)sin(4—B) =sin’ 4~sin’ B

ii) Hence, simplify sin* 75° —sin®15°

b)
T
g
[em
I H
R 3cm O 2Zem P

1) Use the diagram above diagram to find the exact value for sin(a + f).

ii) Hence show that the angles « and £ in the diagram above have sum 45°
¢) Use the compound -angle and double -angle results to find the exact value of :

1 tan110° + tan 25°
1-tan110° tan 25°

oy . 87 27 &7 . 2w
11) sin— CcOS— —CcOS— Sin—
9 9 9 9



Question 7( 11 marks)

a)Use = tang to find the exact value of
2 , 3
1+ tan "é“

b) Prove that cos@ (tan 6 —tan g) = tan—z— , using t= tang .

2 1
-7 3

ii) Hence show that tan75° =2++/3

¢)i) If t=tan75", show that

d) Solve 7sinx—4cosx =4, for 0° < x <360° by using the substitution

f=tan—x.

Question 8(13 marks)

Use the products— to- sums identities to show that

a) i) c0836° —cos84° = /3 sin 24°

sin36 +sin @
—————— = tan 26
cos360+cosé

b) Solve the following equations for 0<x<27

1) sin2x++/3 cosx =0

¢) i) Express /3 cos x +sin x in the form Acos(x—6)where A>0.

11) Hence solve J3cosx+sinx=-1for 0<x<2rx



Question 9 (20 marks)

a) For (1+ x)12 , find the coefficient of x*. 1
b) For (1+2x)°, find the term in x*. 1
c¢)i) Expand (1+ 23()5 as far as the term x°. 2

ii) Hence, find the coefficient of x* in the expansion of (2-3x)(1+2x)’. 2
d) i) Find the general term in the expansion of (2x2 —x )20 . 3

ii) Hence , find the term in x™. 2
a 5
e) 1) Find the coefficients of x and x~ in the expansion of (3x ——j . 2
X
i1) Hence, find the values of a if these coefficients are in the ratio 2:1 2

f) 1) Use the binomial expansion

(1+x)" = {ZJ + (f) X+ (;J XAt [n] x" and by an appropriate substitution, prove that :
n

R :

s . L . (n) (n ny , n
ii) Differentiate the identity (1+x) = (OJ + (1 }x + [2) Xt ( Jx" ,then make
n

a substitution , to prove that



Question 10 (12 marks)
a) Prove by the method of mathematical induction that for all positive integer

values of n:

5+11+19+....+(8n—-3)=n(4n+1)

b) Prove by mathematical induction that 2"** +3*"*is divisible by 7 for

all positive integers #.

¢) Prove by mathematical induction that

2x14+5x2H10x3 ...+ (7’ +1)n!=n(n+1)! for all positive

integers n>1.

End of examination!!!
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