M2REG-MAD-2223-ASM-SET 2-MATH
Suggested solutions

x—1 x+V2

Lovi oy =2x(x—1) = (x + V2)(x - V2)

1

=2x2 - 2x — (x? =2)
=x?—2x+2
=(x-1)%+1

>0

COS X —tanx

3. ,

SinX CcOSX + COS“X COSXx — Sinx

= cos x(cos x — sinx) + tan x(sin x cos x + cos® x)
= cos” x — sinx cosx + sin® x + sinx cos x

=1

-n" -1

_ (_1\2n _ (_
R

4.

=1+1

=2

sin 6 1

o =sinfcosf — sin 26
sin26 cosf

=sinfcosf —2sinfcos

= —sinfcosf
(sin@ — cos 0)%> sin26 —2

1
1 = (sin@ — cos )% + E(sin 20 - 2)

— 1
2

1
=sin’> @ — 2 sinf cos O + cos” O + §(2sin000s6’) -1

= —sinf@cosé

sin § 1

Thus, |
sin26 cos@

= 1
— 1
2
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x x+1 x(1+yz)
6. |y y+1 y(1+2zx)
z z+1 z(1+xy)

x x+1
=x(1+yz)

+1
y |—y(1+zx)
Z 1

X
+z(1 +xy)
z 1 y+1
=x(1+y2)[y(z+1)—z(y+ D] —y(Q+zx)[x(z+1) —z(x + 1)]
+z(l+xy)[x(y+ 1) —y(x+1)]
=x(1+y2)(y—2) —y(1+z0)(x —2) + z(1 +xy) (x — y)
=Xy —XZ+XY2Z —XyZ> — Xy +yZ — XYz + xyZ> +x7 — yz +x2yz — xy*z

=0

x 0 x
x X

yy

y X
Xy

T.ly x x|=x +x

Xy Yy

= x(xy - xy) +x(y* - x?)
=x(y+x)(y —x)

cosf —sinf tan20

8. |sinf cosé -1
cosf sind 1
sing cos@ cosf —sinf cosf —sinf
= tan 26 .| =(=D . (D] .
cosf siné cosf siné@ sind coséf

= tan 260(sin> 6 — cos® §) + (sin 6 cos 6 + sin @ cos 6) + (cos” O + sin” 6)
= tan 20(— cos 26) +sin 20 + 1

=—sin20 +sin260 + 1

8—x> 0 4-x

9. (@ 0={4-x 1 x?

2-3x 0 x—-4

8—x* 4-x

2-3x x—-4

(8 —x*)(x—4) — (4 —x)(2 - 3x)
= (x —4)(—x> = 3x + 10)
=—(x-4)x-2)(x+5)

x=4 or 2 or -5
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x—1 -1 x+1
10. 0=2x+1 1 X

-1 2 2
1 x 2x+1 «x 2x+1 1
=(@x-1 - (-1 +(x+1
()22x()—1x()—12
=(x-D2x=-2x)+[2x2x+ D +x]+(x+ DH[2Q2x+ 1) + 1]
=8x% + 10x + 3
3 1
X = 4 or )
1 X x+1
11. (a) detB=|1 x—-1 x+2

1 2x x2

x—1 x+2 x x+1 X x+1
= - +

2x x2 2x X2 x—1 x+2
=[x -D=-2x(x+2)] - [x* = 2x(x+ D] + [x(x+2) = (x + D(x = 1]
=1-x?
=(1+x)(1-x)

(b) detB=0
1-x*=0
x ==l1
6 2 k+1
12 @ M+N=|k—-1 3 &k
k ||
6 2 k+1
b) -14=k-1 3 &k

k 1 -1

3 k k-1 k k-1 3
=6 - +(k+1)

1 -1 k -1 1
=6(-3-k)—-2(=k+1—-k*) + (k+1)(k —1-3k)
=7k -21
k=-1
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X x+1 1
13. 0=|x -1 2 -3

1 -1 4
x—1 2 x x+1 x  x+1
=0 T WL
=[(1-x)=2]+3[x—(x+D]+4[2x - (x+1)(x = 1)]
= —4x? +x
1
x=0 or 7
8 6
4. (a) det(A2)= s
=36
(det A)? = 36
detA = +6
(b) detB = b
2b b
=b>-2b
18 = det(AB)
= (det A)(det B)
= +6(b> - 2b)
6b> — 12b = 18 or 6b> — 12b = —18
6b> —12b-18=0 6b> — 12b + 18 = 0 (rejected)
b=-1 or 3
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1 a a°

15. 1 b p*=(1)

1 ¢ c?

2 2

a a

_(]) b b2

+(1)

b b?
C

(,‘2

a
C

a
C2

= (bc? - b%c) - (ac® — a®c) + (ab* — a°b)

=c*(b—-a) —c(b®>—a®) +ab(b - a)

= (a - b)(-c*) +c(a—b)(a+b) —ab(a—b)

=(a—-b)[-c*+c(a+Db) —ab]
=(a-b)[c(b-c)—a(b-c)]
=(a-b)(b-c)(c—a)
1 x-1 (x-1)?
(b)y 20=1{1 3 9
1 x-5 (x-5)?
20=[(x-1D=3][3-(x=-5][(x-5) - (x-1)]
20=(x—-4)(8 —x)(—4)
0=—x"+12x - 27

x=3 or 9

16. (a) P(x) = 2(x+)* - (x+2)> -4
Consider the coefficient of x.
—2(20) - C3A* =1
“312-421-1=0

A=-1 - =
or 3

(b) P'(x) = —4(x+2) —3(x +2)*
When 1= -1, P'(1) =—-4(1 -1) -3(1 - 1)*>=0.

1 1 1\?
Whenﬁ:—g,P(1)=_4 1—=|=3(1=2] = -4,

3 3
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