‘B Algebra practice — Memorandum

Every answer below was confirmed by an independent verifier at the moment the

question was made.



Exponential equations and exponent laws

(
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(@) Answer: x =4 — y

1.5% 4. 5% =5Y
2.x —4+4+2y=y

.x=4—y

(b) Answer: £ = 3

l.x+22=2%+4x + 4

2.22+ 3z —18=0

3.(z—-3)(x+6)=0

4.checkz = —6:4/—6 + 22 =4 but —6 + 2 = —4, so z = —6 is rejected
S.x=3

(c) Answer: x — —3orxz =5

1.22 -2z +12=233
2.22 -2 —15=0
3.(z+3)(z—5)=0

4. x=—-3o0orxz =5

(d) Answer: z =1lorz =2

1. lett =5% 2 — 30t + 125 =0
2.(t—5)(t—25)=0
3.5"=5,s0zx=1

4.5 =25,s0x =2
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(a) Answer: z = 0.21

1.3z = logs 2
_ log2

2.z = 3log3

3.z=0.21

(b) Answer: z =0Qorxz =5

1.22— 5z + 3 =31
2.22 -5 =0
3.(z)(x —5)=0

4. z=0orx =5

(c) Answer: z =9

1.V/z—-5=x—7

2.2 — 5=z — 14z + 49

3.2 — 152+ 54 =0

4.(x —9)(z—6)=0

5.checkz = 6: /6 — 5 = 1but6 — 7= —1, so z = 6 is rejected
6.z=9



Quadratic equations

(
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(a)Answer:m:—;orxzoorac:4

l.z=0orz—4=00r3z+7=0

2.x:—%orx:Oorx:4

(b) Answer: r = —9.47 or x = —0.53

1.2% + 10z = —5

2.22 + 10z 4+ 25 = —5 + 25
3.(x +5)2=20

4.z +5=+/20

5.2 =-5++20

6.x = —9.47orxz = —0.53

(c) Answer: z < —4orx >3

1.2242-12>0
2.(z+4)(z—-3)>0
3. critical values: x = —4and x = 3

4. x< —-4orx >3

(d) Answer: x = —2porxz = —p

1.2% + 3pz + 2p* =0
2. (x+2p)(x+p)=0

3.x=—2porx=—p
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(a) Answer: x = —4porz = 2p

1. 2% + 2pz — 8p* =0
2.(z+4p)(z —2p) =0

3.x=—4porxz=2p

(b) Answer: m =1andp =19

1.(x—m)2+p=2x?—2mz+m?+p
2. 2m=-2,som=1

3.m?+p=20,s0p=19

(c) Answer: 19

1. (x — m)? > 0, so the least value is p = 19

(d) Answer: z < —3orxz > 6

1.2 — 3z — 18>0
2.(x+3)(z—6)>0

3. critical values: ¢ = —3 and ¢ = 6
4. x<—-3orx>6

49

(e) Answer: k > T

1. non-real roots: A < 0
2.0=(=7)% — 4(1)(k) = 49 — 4k

3.49 — 4k <0

49
4'k>T



Simultaneous equations

(
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(a) Answer: z = -1,y =3

1.5° Y =52 sox +y =2
2.2 V=24 sox —y=—4
3.adding: 2z = —2,so0z = —1
4.y=2—-(-1)=3

(b) Answer: k < 4

l.a2’—z+5=-3z+k
2.2+ 2z +5—k=0

3. no point of intersection: A < 0
4.(2)2 - 4(1)(5—k) <0

5. k<4

(c) Answer: z = 17

1 391 301

T

T+ 6 =6

2.391(z + 6) — 391z = 6z(x + 6)
3.22+ 6z —391=0

4.(x —17)(z +23) =0

5.2 =17 (x = —23 is rejected: a rate is positive)
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(@) Answer: z = —4,y=10o0rz =3,y = —11

l.y= -3z —2

2. -3r—2=22—-2zx—14

3.224+2-12=0
4.(x —3)(xz+4)=0
5 xr=—4orxz=3

6.y=10o0ry = —11

(b) Answer: k£ < —3

12’4+ 2z +1=—-22+k
2.2 +4z+1—-k=0

3. no point of intersection: A < 0
4.(4)> —4(1)1—-k) <0

5. k< -3

(c) Answer: 22 people

. 19800 19800
1. let there be n people: e R 75

2.19800(n + 2) — 19800n = 75n(n + 2)

3.n2+2n — 528 =0
4.(n—22)(n+24)=0

5.n =22 (n = —24 is rejected: the number of people is positive)
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