Algebra

Cambridge International AS & A Level - Mathematics 9709
Paper 3: Pure Mathematics 3 - Exam-style question bank

Original Steps to Conquer practice questions in the style of recent 9709 Paper 3 examinations - not past Cambridge questions.
Marks are shown in brackets [ |. Give non-exact answers to 3 significant figures (1 d.p. for angles) and show full working.

Questions

1  The function f is defined by f(z) =2z —3|  _(a) Sketch the graph of ¥ = f(z) | stating the
coordinates of its vertex. [2] (b) Solve the inequality 12z —3[ <z +1  [4]

y

\ y=2x - 3|
3_

0 1.5 4
Graph used for Question 1(a).

2 Solve the equation 3z —2| = [z +4]  [4]

3 The polynomial P(z) = 22" — 32® + az® + bz + 6 leaves remainders 10 and 16 when
divided by 2 —2 and = + 1 respectively. Find a and b, and hence find the remainder when P(«)
is divided by z° —z =2 _[7]

4  The polynomial #° +pz® + gz — 12 has a factor # — 2. When it is divided by z + 1 the

remainder is —36. Find p and ¢, and factorise the polynomial completely. [7]

Tr+1
5  Express (z 1 1)(2z - 1) in partial fractions. [4]

6  Find constants 4, Band C such that
322 +8z+ 17 A B c

(x+1)(z+2)?2 z+1 tere T (z+2)2°

[5]

322+ 2z +5
7 Decompose (z —1)(22 + 4) into partial fractions. [5]

8  Use the binomial expansion to expand (1 —2%)">  in ascending powers of = up to and
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including the term in ® State the set of values of « for which the expansion is valid. [5]

1
Expand (37 ;)2 inascending powers of z up to and including the term in * ° State the range

of values of « for which the expansion is valid. [6]

Use the expansion of (1 +3%)7 up to the term in #* to find an approximation to V1:06 _Give

your answer to 6 decimal places. [5]
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Worked solutions

Full methods with final answers. Other valid methods may also earn full marks.

1 (a) The graph is a V-shape with vertex where 22 =3 =0 | 50 the vertex is (3,0) .
(b)IfT <%  thenl22—-3/=3-2¢  Hence3—-22<z+1  giving®> 7 .
If> 35  thenl2z—3|=2¢-3  Hence2z—3<z+1  givingz <4.

Combining the intervals gives 3 < & < 4

2 Squaring both sides gives (32 — 2)* = (z + 4)?
Thus 3z —2=z+4 or3z—2=—(z+4)

The two solutions are = =3 and 2= —73 .

3 By the remainder theorem, P(2) =10 and P(-1) =16
P(2) = 14+ 4a + 2b = 10 so2a+b=—2
P(-1)=11+a—b=16 soa—b=5
Solving givesa=1 and b= —4 |
Since * —z —2=(z - 2)(z +1) , the remainder has form Rz + S
2R+S=10 and -R+S5=16  givingR= -2 andS=14

The remainder is —2z + 14

4 Let f(z) = 2® + pz® + gz — 12
f(2)=0 gives8+4p+2¢—-12=0 ,s02p+qg=2
f(=1)=-36  gives —1+p—q—12=-36 ,s0pP—q=—23
Solving gives? = =7 and¢=16 .
f(z) =2® — 722 + 162 — 12 = (z — 2)(2*> — 5z + 6)

Hence f(z) = (z — 2)*(z — 3)

Tr+1 A B

5 Letgin@s—1) o+l 22-1
Then7$+1:A(2x—1)+B(£+1)
Usingz=—-1 gives 6=-34 s0A4=2,
Using? =73 givess =3B ,soB=3.

Tz +1 2 3

Therefore (x+1)2z—1) z+1 + 2z — 1

6 32'+82+7=A(x+2)?+B(+1)(z+2)+C(z+1)
Putting = —1 gives2=4 soA=2,
Putting = —2 gives3=-C [ s0C=-3 |

Comparing coefficients of z° gives 3=A+B g0 B=1
ThusA:2’B:1 ’C:—3 .

322422 +5 A Bz +C

7 Let G-1)@’+4) z-1 2214

322 +2z+5=A(z?+4)+(Bz+C)(z — 1)
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Putting =1 gives 10 =54 g0 A=2
Expanding gives 3¢ + 2z + 5 = 22> + 8 + Ba? + (C — B)z — C

Comparing coefficients gives B=1 and € =3 .

) 2 z+3
So the partial fractions are 7 —1 * 52 4

(1—u)2 =1+ tu+ dul+ Fud+---
Putting « = 22 gjves (1 — 20)" 7 =1+z+ 322+ 33 4.
The expansion is valid when |22 <1 g0 |z[ <3 .

11

(2+ )2 4(1—~_%)72

1+uw)2=1-2u+3u?—4u®+-.-

1
= 1—m+%w2—

1 1
Therefore (21 )2 ~ Z(

7:33_._...)

1
Hence (271 2)2

1 _ 1 3 .2 1.3 ...
7Tt 5T gZ° +

NP

The expansion is valid when |51 <1 | so lz[ <2 |
p

(1+32)7 =1+ 1(3z) — 2(32)2 + & (3z)* + -
So(1+3z)7 =1+ 3z~ a2+ Lgd 4 ...

For V1.06 take 3z =0.06 5oz =0.02

v1.06 =~ 1 + 0.03 — 0.00045 + 0.0000135 = 1.0295635

To 6 decimal places, v 1.06 ~ 1.029564
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