Prelim Revision 2 — Answers

f'(x) = cosx cosx — sinx sin x

f'(x) = cos?* —sin?x or cos2x

dy 3e**(2x+1) —e®(2)
dx (2x + 1)

dy e*(6x+1)
dx (2x+ 1)?

2=24 and ar* =6 6 _r L_ 2 th tio i !
ar = and ar*=6, —=— so —=71 e common ratio is =
24 12 4 2
o e 1
this series has a sum to infinity as §| <1

first term is 96 sun to infinity is S, = % =192

2
-2 3 2
CT=1-1 -1 0
1 1 -1

0 1
1 0

k+5 1

detD =1><det( 5 0

)+4><det(

)+ 1xaet (K+5 0)

2 1
= —1-84+k+5=k—4

ForD"ltonotexistk—4=0, k=4

1-3i |1 -4 11 -14 -30
0 1-3i —12+6i 17+9i 30
1 —-3-3i -1+ 6i 3+9i |0

No remainder so i — 3i is a solution to this polynomial. Asisz = 1+ 3i

1+3i |1 -3-3i -1+ 6i 3+9i
0 1+ 3i —2—6i —-3-09i
1 -2 -3 0

z*— 473+ 1122 - 142-30=(z—-1-3i)(z— 1+ 3i)(z> — 2z —3)
=z-1-30)(z-1+3i)(=z-3)(z+1)
Thus the solutionsare z=1+3i, z=3,z= —1
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9 A N B 4 3 B_3
(x+3)(x—3) x+4+3 x-3 N 2

f9 d—Bfld 3019
x2—9 YT x— 3 2] x+3

3 3
= Eln(x —3) —Eln(x +3)+C

1 -1 2 =3
0 1 _1 : _1 R2 +R1, R3_2R1
0 1 a—4-7

1 -1 2 =3
0 1 _1 . _1 R3_R2

0O 0 a—3- 8

8
(a —3)z=38, z=—
a—3

When a = 3 the final row is inconsistent since 0 # 8 so there are no
solutions

Whena = —13, Z=—Z= —<,

3
y—z ::__11 y = __EU

f21=-3 x=-.
x2—,x—2

Whenx =1, y?—-2y—-3=0 (y—3)(y+1)=0,y>0soy=3
Implicit differentiation

d d d
_ 2 _ (— 2 —_
du (xy )+du( 2x7y) du ®3)

. . 12-9 3
Forx =1,y =3 gradientis ~ —2

x + or 4y =3x+9

AW
&1

Equation of the straight lineis y =

2019

Adv Higher

SI



9. . 4 3y4—r (=2\ _
The general term is (r) (3p?) (p) =
4 4—1Y(_9\T 12-3r -\ — 4 4=1\(_9\T 12—4r
(7) e ne™ = (1) G2 (1)
The independent term happens when, 12 —4r =0,r =3
(g) (3)(=2)*(p'212) =4 x 3 x -8 = —96
10. u=1+tanx, du=sec’x dx x=% u=2 x=0u=1
7 1
f;du =[Inu]? =In2—-1In1=1In2 asrequired
1
11. | For f(x) = sin?x, f'(x) = 2sinxcosx =sin2x , f"(x) = 2 cos 2x
f""(x) = —4sin2x, f*(x) = —8cos2x
1 0 nr 0 4 0
sin? x = f(0)+f’(0)x+f2(| )x2+f 3(| )x3 +f4(' )x4
2 8 1
_ i) _ % a_ .2 " 4
—0+0+2!x +0 4!x =X 3x
For f(x) = cos?x , f'(x) = —sin2x, andsoon.. cos?x = 1— x? +§x4
12. | For the complimentary function 4m? +4m+1=0,
1
2m+1)?2=0m= -3
1 1
y = Ae 2" + Bxe 2"
For the particular integral —mxte Z=m =0
or the particular integra y=mx+c —=m, —=
4x0+4dm+mx+c=3x+10
mx=3xsom=3, 4m+c=10 soc= —2
y=3x—2
1 1
Thus the general solutionis y = Ae 2" + Bxe 2" + 3x — 2
Given y=2and2—i’=—3whenx=0 2=A—-2 A=4
1 1 1
Y- _lge? +Be?* —1Bxe?* +3
dx 21 2
—3 = —§A+B+3, —6=—-2+4+B,—-4=B
1 1
Thus the particular solutionis y = 4e 2" —4xe 2" +3x — 2
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