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Ch 3: Gr 10 COMPLEX NUMBERS

Chapter 3: Exercise 3.3 & Gr 10 Complex Numbers Exam

2

G z°t=zz

= (-4 +2i)(-4+ 2i)

= —4(-4+20)+2i(-4+20)

= (16 - 8i) + (-8i + 4i?)

= (16 - 8i) + (-4 - 8i)

=12 -16i
The product of two complex numbers is rewritten
as the sum of two different numbers. The result is
the diagonal from the origin of the rectangle. The
product of a complex conjugate pair is always real.

Alm
> —>p Re
q(-4-8)&_ p(16;-8)
z.z(12; -16)

Gr 10 Complex Numbers Exam Solutions

1.

2.

(Questions - p. 40 in Book)

¥-1=(x-1x2+x+1) =0

~1£412-4.1.1 _ -14/3i

2.1 2

x=1 or x =

(a+3i)bi = (-11-13i)(2 - 5i)
. abi+ 3bi2 = -22 + 55i - 26i + 65i2
.. =3b+abi = -87 +29i
.. -3b=-87 and ab =29
~a=1, b=29

3

4.

o

NeJ

Copyright © The Answer Series: Photocopying of this material is illegal

. 2z-iw = 2(5-2i)-i(6i-1)
=10-4i-6i2+i
=16-3i
a+bi a+bi _ a+2abi+b* _ a’-b*+2abi
a-bi a+bi a? - p3i? a? + b2
2 _ g2
-b
real = 2
a* + b?
Let 0(=q+\/§i, and its conjugate B=q—\/§i
a+B=2=-7=-(-2) q=1
aB=q2—3i2=q2+3=%=p “p=4
(a) b%2-4ac < 0 fornon-real roots
w p:-4p(1) <0
Spp-4) <0
~ 0<p<4

(b)  i+iZ+i3+... 42017
= (i-1-i+D)+({-1-i+)+...i=1i

a+bi -b-ai _ -ab-b% -ad% -abi*
-b+ai -b-ai b2 - g?i?
_ -ab-i(b*+a*) +ab
b2+a2

= -i

. (@ m-2n* = (4+20)-2(-2+i) = 4+2i+4-2i
=8
() M= A2 -2+ _-8+2i* _ 10
no -2-i -2+i 42 5
= -2

. (@) x2+8x+16+9 = (x+4)2-9i2
= (x+4-3i)(x+4+ 3i)

19

(b)

10.

11.

12.

Let a =2 + 3i, and its conjugate 3 =2 - 3i
= = _é = = g
a+B =4-= a and aff = 13 p
If ax®+bx+c=0 then a(x2+ by CJ =0
a a
a(x? - 4x + 13) = 0 will produce the desired
roots.
(a) b%-4ac = (~4) - 4(1)(-8)

= 48
(b) tworeal, irrational roots
(c) 12 by trial and error or
x*-4x-8+t=0

b%-4ac = (-4)>-4(-8+t)=0 for
one real root

Hence, t=12.
r2=36+4 = 40 Im
r=J40 ~ 6,32 w(+/40; 161,57°)
tan 0 = _2
6 > Re

(-6; 2) lies in second quadrant
6 = 180°-18,43° = 161,57°

w(+/40;161,57°)

(@) z.i3= z.(-0) Multiplying by i rotates z

= —zi by 90° anticlockwise about
= —(-1+4i)i the origin. Multiplying by

= _(-1i+4i?%) (-1) rotates the result by

P 180° about the origin.

= -4 Hence the overall result is

=4+i

z rotated by 270° anti-
clockwise about the origin.



Ch 3: Gr 10 COMPLEX NUMBERS

Chapter 3: Gr 10 Complex Numbers Exam & Exercise 3.4

Alm
z(-1;4)
z.i%(4; 1)
» Re
(b) =z+1
I
= (-1+40)+(1+00) m
= 4i
! 2(-1;4) q---4 7+ 1(0; 4)
— — > Re

(1;0)

The sum of two complex numbers is the
diagonal from the origin of the parallelogram.

(c) 2z+z*= (-2+8i)+(-1-4i)

-3 +4i

The sum of two complex numbers is the
diagonal from the origin of the parallelogram.

Alm
2z(-2;8)

1
1
1
1

1
2z+2z%*(-3;4)
\

v » Re

z*(-1;14)

(d z.z*=(-1+4i)(-1-41)

~1(-1 - 40) + 4i(-1 - 4i)
(1 +4i) + (-4i - 16i?)
(1 +4i) + (16 - 41)
=17

The product of two complex numbers is rewritten
as the sum of two different numbers. The result is
the diagonal from the origin of the rectangle. The
product of a complex conjugate pair is always real.

Im
p(1;4)
~aT * .
1 = s’Z"Z (17r 0) Re
q(16;-4)
13. 3p+3qi+pi+qi’ = -4+2i
~(Bp-q)+(Bq+p)i=-4+2i
~3p-q=-4 and p+3q=2
Lq=1 and np=-1
solve simultaneously
14, For x*+kx+t=0, -2 =_K qpng €=t
a 1 a 1

(a+bi)(a-bi) = a? - b2i2 = a2 + b2 =§ =t

(a+bi)+(a-bi) = 2a = -% so 2a+k=0.

Copyright © The Answer Series: Photocopying of this material is illegal 20

Exercise 3.4

1. ()

(b)

()

(d)

(e

()

(b)

()

2 13% 5 _ 6x*-13x+6
3 3
= Bx-2)2x-3) _
3
. x=2or3
3 2
&+——1 _ 2x* +x -3 _(2x+3)(x-1) _
3 3 3 3
x=—§ or 1
2

(4x*-1)(x*+1) = 0

X=zi

xt-x2-12 = (X¥*-4)(x*+3) =0
x=%2 or x=t\/§i

x*+3x2-28 = (X*-4)(x*+7) = 0
xX=%2 or x=i\ﬁi

3x*+25x*-18

3

xXB+x2-x-1

(3x2-2)(x*+9) = 0

+3i

Xx+1)-(x+1)
x+1)x*-1) =0

L x=2%1

X3 +4x°+9x+36 = x*(x+4)+9(x+4)
x+4)(x*+9) =0

S x=-4, x=%3i

XB+2x°+6x+12 = x*(x+2)+6(x+2)
= x+2)(x*+6) =0

SoX=-2, x=i-\/gi

(Questions - p. 43 in Book)

0



Ch 5: Gr 11 PARTIAL FRACTIONS

Chapter 5: Exercise 5.2 & 5.3

7. 9x - 24 Exercise 5.3 (Questions - p. 57 in Book)
x> -6x+8
ox - 24 A B 1 3X+42= 4 BZ
= = + +3
x-4)(x-2) x-4 x-2 (x+3) (x+3) x+3)
© 3x+4 =AKx+3)+B
A=%=6 B:%:g
- Letx=-3: .. -5 =B = B=-5
9%-24 _ 6 . 3
x*-6x+8 Xx-4 x-2 Letx=0: ~ 4=3A-5
9 =3A =~ A=3
g L 3x+4 _ 3 _ 5
x?-2x -8 C(x+37  (x+3) (x+3)
_ 1 _ A, B
x-4)(x+2) Xx-4 x+2 2T + 12 _A, B . C
a=1 =1 xx-2¢  x (x-2) (x-2)
6 -6
L X2-7x+12 = A(x-2)%+Bx(x-2) + Cx
1 _ 1 1
x2-2x-8 6(x-4) 6(x+2) Letx=0: .. 12=44 = A=3
Letx=2: .. 2=2C = C=1
9. 223x—1
6x“+x-1 Letx=1: . 6 =3+B(-1)+1 = B=-2
23x-1 _ A B Y
= = + _
Bx-1)(2x+1)  3x-1 2x+1 :%=§— zZ 12
x(x - 2) x (x-2) (x-2)
23 -23
31 2 !
A: =4 B = =5
241 31 8x - 12 _ 8x-12
3 2 (x+3)x?-6x+9) (x+3)(x-3)°
223X—1 — 4 + 5 _ A . B . I
6x2+x-1 3x-1 2x+1 (x+3) (x-3) (x-3)7
oo 8x-12 = A(x-3)?+B(x+3)(x-3)+C(x +3)
6x*-22x+18  _ A B  C
T x-DEx-2)x-3) x-1 x-2 x-3 Letx=-3: .. -36=364 = A=-1
A=2_-1 B="2_9 c=5_3 Letx=3: .. 12=6C = C=2
2 -1 2
5 Letx=0: .. -12=-9-9B+6 = B=1
6x“-22x +18 _ 1 + 2 + 3
x-1)x-2)x-3) x-1 x-2 x-3 By - 12 =1, 1, 2
x+3)x*-6x+9) (x+3) (x-3) (x-3)
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27

2x*-9x+16 _ A _ B . C
(x +1)(x - 2) x+1) (x-2) (x-2)?

L 2x2-9x+16 = A(x-2)2+B(x+1)(x-2)

(d)

+C(x+1)
Letx=-1: .. 27=94 = A=3
Letx=2: .. 6=3C = C=2
Letx=0: .. 16=12-2B+2 = B=-1
2x*-9x+16 _ 3 1, 2

CweD-22 (x+1) (x-2)  (x-2)°

2x% +1 - 2x% +1

€ 55 =2 2

x“(x"-2x+1) x“(x-1)
_A, B, _C D

+
X ¥t (x-1) (x-1)
o 2x%+1 = Ax(x-1)?+ B(x - 1)? + Cx*(x - 1) + Dx?
Letx=1: .. 3=D

Letx=0: .. 1=B
Letx=-1: .. 3 =-44+4-2C+3
©4A+2C=4 ...0
Letx=2: .. 9=24+1+4C+12
. 24+4C=-4 ...0

Solve equations @ and ® simultaneously, using
the calculator:

o A=2and C=-2

2x%+1 _ 2.1 2 3
N P RPN R o2
x“x“-2x+1) x x* (x-1) (x-1)




Ch 7: Gr 11 FUNCTIONS

Chapter 7: Exercise 7.2 & 7.3
4. (a)

(b) Domain: xeR Range: y2 -1
(c) f(-3)=1 f1) =0 f3)=2
(d) (i) No solution (i) x=4

(i) x<-2 or x=2

5. f(x) =x+ L x#0
X

_ x*+1
x
Lyx=xt+1
L0 =x-yx+1 quadratic equation
oo chEyPr-dac _tyxyyi-4
2a 2

Restrictions placed on the range such that the
domain is real:

P-4 20
-2y +2) 2 0
+\ - /+
N2

Exercise 7.3
1. (a) f(g(5)

g(5) =2
f(2) =4
- f(g(8)) = 4

Outer function

(c) flg(x))

Inner function

Outer function

(e) FUFX))

Inner function

— (XZ)Z
= xt

2. () f(g(9)
= f(2)

() flg(0))

(e) flg(=4)

undefined
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(Questions - p. 75 in Book)

(b) g(f(5))
f(5) = 25
g(25) = 22
- 9(f(5)) = 22

Outer function

(d) g(f(x)

Inner function
(f(x))-3
(x*)-3
x:-3

Outer function

(0 g9l9)

Inner function

= (x-3)-3
= x-6

(b)  g(f(9))
= g(9)

=J9-1=2

(d  g(f(0)
g(0)
-1

O 9(f(-9)
= g(4)
Ja-1

1

(8) flg(x))
={ (g(x)) if (g(x)) = 0
- (gx)) if (9(x)) <O
) (Vx-1) if Jx-1>0 N
- (Vx-1) if Jx-1<0 xz1
={ Jx-1if x> 1

Jx+1 if x<1

(h) g(f(x))
~ x)-1 if x>0
) -1 ifx<0
3. () f(x)=3x-2 gx)=2-x
flg(x)) =3 -2 g(f(x)) = 2-(fx)
=3(2-x)-2 = 2-(3x-2)
= 4-3x = 4-3x

Domain: x€R Domain: xeR

(b) f(x)=x* gx)=x+2
flg()) = (g(x))? gf(x) = (flx))+2
= (x +2)? = x%+2

Domain: xe€R Domain: xeR

g(x) = Jx
g(f(x) = Vx* -4

(€ f()=x*-4
2
flge) = (Vx) -4
=x-4
Domain: x*-420

Domaing(x): x20

Domainfeog: x20 L X<-2 or x22



Ch 8: Gr 11 ABSOLUTE VALUES, GRAPHS & INEQUALITIES

Chapter 8: Exercise 8.3 & 8.4

7.y = |3x+1 +1| — 3x+1+1

y
Note:
4 |3X +1 + 1|
= 3x &l +1
y=1 for all real values of x
0 X

Domain: x€R

Range: y>1

8. y =211 -3 =2 - 3]
y-intercept (x=0): y = |1-3| = 2

SOLVE:
Appendix 1

x-intercept (y = 0): 2*
“x =16

Domain: x€R

Range: y2>0

Exercise 8.4 (Questions - p. 88 in Book)

1. (@) y=-|x|?2+2|x|+15

For x20:
y = -x*+2x+15 15 (L 16)
Ly =-(x*-2x-15)
Ly =-(x+3)(x-5)
y-intercept: y=15 X
x-intercept(s): x=5; x#-3

Turning point: (1; 16)

| For x<0: y
' (-1; 16)

N\ i

y = -x2-2x+15
Ly = -(x*+2x-15)
Ly =-(x+5(x-3)

y-intercept: y=15
- » X
| x-intercept(s): x=-5; x#3~ -5 3

| Turning point: (-1; 16)
x=-1

.. The graph of y = -|x|2 + 2|x]| - 15
for ALL values of x:
y

(=1;16) (1; 16)

Domain: x€R

Range: y <16

In examples (a) — (d), the graph of
y = f(|x]) for x >0 can be reflected in the
y-axis to obtain the other part (where x < 0).

6
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5
b = -
() ¥ |x|+1
For x=0: For x<0:
5 5
= -2 = _
Y x+1 Y -x+1
y . _ -5
sy 1
3 y
3
2
X
-1 > 3
) y=- 3
2 X
1
=-2
_2 y
x=-1
x=1
.. The graphof y = > - 2 for ALL values of x:
|[x]+1
y

%
x=-1lx=1 ~.§a

Note that the final graphs
in (a), (b), (c) and (d)
are all symmetrical
about the y-axis.

Domain: x€R

Range: -2<y<3



Ch 11: Gr 11 TRIGONOMETRY

Chapter 10: Exercise 10.3 & Chapter 11: Exercise 11.1

(e) f(¥)

f'()

0 f&
f'()

(8) f(
f'()

(h) f()
f'()

M fx

f'()

2. (a) y=3x3

21
3X—L=3X—X2
Jx
1 -3 1
3+ =-.x2 =3+ —F—
2 2/x3

3x2-12x+9
3
X +x2-5x+1
3
x2+2x-5
2
xX° —4x - x-4
X
1
2
3x“+x-1 - 3x+1l-x-
X
3+x‘2=3+i2
X
+5x%-4x-3

Y - ox2+10x-4
dx

(b) 9

4x* -1
2x +1

- (2x+1)(2x - 1)

g9'(®

2x +1

2x-1; x # 1
2

2

1

3.
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3
1 d|1+x2
(a) D{x Xg} (b) dx{ :
X2
Dx[xz—x‘s] =i( 1
dx\x 2 +
= 2x+3x* 3
1.2
- 3 soox o
= 2x+X—4 2
= - 13+1
2x2
2 3
D Je -3t d) 9|2s-s"+3s
L‘l: \/E () ds 52
1 d -
—D[l—BtEJ = 5(2 1_1439)
s
_ 3{% =-25"2+3
12 -2
=—+3
- =3 s?
24t
2x3 -x%-8x +4
x) ="~ 2277
£ -
_ X(2x-1)-4(2x-1)
x-2
_ (2x-1)(x-2)(x+2)
x-2
= 2x*+3x-2, x#2
L f'(x) = 4x+3

64

Chapter 11:
Grade 11 TRIGONOMETRY

Exercise 11.1
1. (a)

cosec O.tan ©
1 % sin ©

sin O cos O

S sec©
cos 0

1 1
tan O cosec 0
1 cos O

= ——— X -——"—Xxsin®
cos 0 sin ©

(c) secH.

(d) cotO.cosec6.tan 0

cos 0 % 1 sin 0
sin © sin® cos 0
1

- = cosec0
sin §

(e) tan6.cos6.cotB.sec

= tan 6.cos 6.

(Questions - p. 113 in Book)

(b) cosecH. 1

cot O
_ 1 % sin ©
sin 6 cos 0
=1 . sec©
cos 0

=1

0

1 1

tan® cos 0

2. (a) RT.P.: tan A.cosec?A.cos?A = cotA

LHS = SinA X cos2A
cosA  sin®A
= COSA _ 6t A = RHS
sin A

(b) R.T.P.: cot?A - cos?A =

cos?A

sin?A

LHS = - cos?A

cot?A.cos?A

cos?A - cos’A sin’A

sin®A
coszA(l - sinzA)

sin’A

2
= COSA | 0s2A = cot?A.cos?A = RHS

sin’A



Ch 11: Gr 11 TRIGONOMETRY

Chapter 11: Exercise 11.3 & 11.4

1 i1 1 LT
b) Areasegment = — (2)2x — - = (2)%sin— 3. cos(3x— l) = —cos(x+ l) 5. t;,m(i + E) = —tanx
(b) & o B x g =5 (@)sing 36 36 2 4
2m \/5
= 2" 2% . T T . X Ty _
- 3x-— | = -l x+ = ootan| &+ — | = tan(-x
3 5 2 cos( X 36) cos(n (x 36)] (2 4) (-x)
_ 2m-343
T3 3x- T = _(35“—)() +2nk, ke o T xemk keZ
36
i = 1 o2gin™ = . 3x b1
Area triangle 2(2) sin o 3 P (35711_)( v 2k L= _Z+nk
36 6
2nk
Areaofcoin=3x(21—f'33\/§j+\/§ So4x =+ 2wk -'-X=—%+%
L L_ M, T
=2n_2\/§cm2 ..X—Z"'Ek
6. (a) cos 2x = sinx
Exercise 11.4 (Questions - p. 124 in Book) or 3x- % = —(% —X) + 21tk ;. COS 2X = COS (g ‘X)
s 341 . = 4| T _
1. 2tan(x——j = 1,45 o 2x = =220 L onk So2x = i( xj +2nk, keZ
12 ’ 36 2
" tan(x—l—nzj = 0,725 _17m +1tk keZ So2x = (g —xj + 21k
x- 1 =0,627...+nk, keZ " 3x = T +2nk
12 2
. x = 0,889 +7nk 4. (a) sin(2x+ Ej = sinx Lox= T2,
6 6 3
- m) o Lo2x+ & = x+2nk, keZ
2. (a) 3sm(2x+ 6) 1,5 6 or 2X:—[g—xj+2nk
C m) _ 1 = - 4 o2nk
.sm(2x+g)—5 X 6+ T x:-g+2nk
2x+g = g +2nk, keZ ey T ok
or X+ — = MT—-X+4T 11“-_77“-_3-1-57“
- x = mk o " (o) xe |- 10 T, 7, Sl
3x = 2N 42k
or 2x+%=n—£+2nk 6
. - .'.x=5—“+2—nk 7. 2cos2x =1,3
. 2x = 3 +2nk 18 3 . cos 2x = 0,65
R o 2x = £0,8632...+ 21k, keZ
.x=_— +7nk m, 7n, 5n, 17¢n ¥ e ©
3 (b] XE T T 0" o’ 40
6 18 18 18 S X = 10432 + 7wk
2n, M, 4n
b) x€i{-m 0; m 2m; -=~; —; —~
(b) x& 3 3 3
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Ch 13: Gr 12 MATHEMATICAL INDUCTION

Chapter 13: Exercise 13.1 & 13.2
(h) RTP:

2 n-1
1+2(1j+3(1j +...+n(1) :4_n+2
2 2 2 2n-1
->®

Proof:
For n=1: LHS =1

. @ istruefor n=1

Assume @ istrue for n=k, keN

RHS =1

3. (a) Assume the statement is true for n=k, keN

(b) LHS + k3] + [(k+ 1)%]

[1+8+27+...

- 7"2("4" D (ke 1)

_ KAk + 1% + 4(k + 1)°
4

_ (k+ 1 [K? + 4k + 4]

- 4

_ (k+1)°(k +2)°

2 k-1
ie. 1+2(1)+3(1j +...+k(1j 4
2 2 2 = RHS
_ k+2
=4- ok -1
Exercise 13.2 (Questions - p. 143 in Book)
For n=k+1:
2 k-1 1. RTP: n?+n isan even number
LHS =1+2( j+3( j " ..+k(1j
2 Proof:

+w+n(j

= 4- ;‘ (k+1)( jk

_4_2k+4;k 1
2
_ k+3
= 4- J
_ k+1+2 _ k+3 _
RHS = 4 - 11 =4- o = LHS

O If @ is true for n = k, then it is also true for
n=k+1.

@ is true for n=1.

. By Mathematical Induction, @ is true
for neN.
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For n=1: 1%+ 1 =2 which is an even number.

.. The statement is true for n = 1.

Assume that the statement is true for n=k, keN
ie. k2+k = 2p, peN

For n=k+1:
(k+1)?+(k+1)=k*+2k+1+k+1
= (K2 +k)+2k+2
=2p+2(k+1)
= 2(p + k +1) which is divisible by 2.

-, If the statement is true for n =k, then itis also
true for n=k+ 1.

The statement is true for n=1.

". by Mathematical Induction the statement is
true for n€N.

78

2. RTP: n?+2n isdivisible by 3

Proof:
For n=1: 13+2(1) = 3(1), which is divisible by 3
. The statementis true for n=1

Assume the statement is true for n=k, keN
ie. k3+2k = 3p, peN

For n=k+1:
(k+1)3+2(k+1)

I3+3k*+3k+1+2k+2
(k3+2k)+3k?*+3k+3
3p+3(k*+k+1)
3(p+k*+k+1) whichis
divisible by 3.

-. If the statement is true for n =k, thenitis also
true for n=k+ 1.

The statement is true for n = 1.

. Statement is true for alln€N, n = 1 by the
principle of Mathematical Induction.

. RTP:

6n° + 2n is divisible by 4

Proof:

For n=1: 6(1)2+2(1) = 8 = 4(2), whichis
divisible by 4

*. The statement is true for n=1.

Assume the statement is true for n=k, keN
ie. 6k>+2k = 4p, pcN

For n=k+1:
6(k+1)2+2(k+1)

6k>+ 12k + 6 + 2k + 2

(6k? +2k) + 12k + 8

4p + 43k + 2)

4(p + 3k + 2) whichis
divisible by 4.



Ch14: Gr12e &In

Chapter 14: Exercise 14.7

() v
-1 5 Sy=x
CLawls (| e
""""'3 """" :/r\ """""""" =-
34
o = » X
3 (& -1)
| f
2. (a) flx) = -e¥*1 -1
Lx=-ett o1
Lx+1= -t
L -x-1=¢""1
SLoy+1=In(-x-1)
S fY(x) = In(-x-1)-1
(b) f(x)
Domain: x€R Range: y<-1
[
Domain: x<-1 Range: yeR

()

3. (a)

(b)

()

Copyright © The Answer Series: Photocopying of this material is illegal

f(x) = 2e¥ -2

wx =2e¥ -2
L x+2 =2e
X111 =¢

~y=In|%+1
y n(2+)

) = ln(§+1j

f(x)

Domain: xR Range: y>-2
)

Domain: x>-2 Range: yeR

f(x) = 2In(x+2)-1
SLox=2ln(y+2)-1
x+1 = 2In(y+2)
2L = +2)
x+1
Ly+2=e 2
x+1
L flx)=e 2 -2
90

(b) f(x)

Domain: x> -2

@

Domain: xR

(c)

- (@) fx) = In(x+4) -

x=In(y+4)-
L x+2 =1In(y+4)
Ly+4=e't?
s i) = e¥t2-a
(b) f(x)
Domain: x> -4
)

Domain: xeR

()

Range: yeR

Range: y > -2

2
2

Range: yeR

Range: y>-4




Ch 15: Gr 12 FURTHER DERIVATIVES

Chapter 15: Exercise 15.13 & Gr 12 Exam

() y-0 = -2 (x-8)
5
Ty =-=x+20
y=-ox
2. D,(3y* +4x - x*siny - 4) = D,(0)

g 12y3d—y +4-|2x siny+x2cosyd—y =0
dx dx

" 12y3d—y —xzcosyd—y = 2xsiny -4
dx dx
. dy _ 2x siny -4
Cdx 12y° - x%cosy
At(1;0) mq = 2(1%51# =4
12(0)°- (1)°cos 0
my = -+
NT g
1
“0=-Lx-1
y GRS
1 1
= -=X+ =
Y 4 4
3. (a) LHS = 13+ 23 (1)(22) =
RHS = 5 = LHS

Point lies on curve.

(b) DX(X3 +y3 - Xyz) = Dx(s)

(yz + nydyj
dx

‘. 3y2d—y - 2xyd—y = y? - 3x?
dx dx

1
o

" 3x%+ 3yzg—y -
X

dy y2 - 3x?

“dx  3y?-2xy

(c) At(1;2): myp =

y-2=-8(x-1)
~y=-8+10
4. (a) D,(siny) = Dy(x)
dy
" X == =1
cosyx -
Sdy 1
"dx cosy
(b) siny = 0,5
T T
y==105; —
Y% ( 6)
= — é; mNz_z3
cos ¢
mo_ B
- = 0,5
Y- , (x=05)
Ly = §x+096
5. f(x) =e¥

F'00 = e x 8x

my = f'(l) = e4@2x 8&) = 2,568...;

4
my ~-0,39

1 2
f(ﬂ = e4(Zj ~ 1,28

y-1,28 = -0,39(x - %)

=-0,39x + 1,38

<
|
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22-3(1°  _1,
320 -21)(2) 8

mN=—8

mTXmN = —1

". Graphs are orthogonal

Gr 12 Exam Solutions (Questions - p. 176 in Book)

L@ f()=

1- 2x
f(X) — 11m f(X+h) -fx)

1-2x-(1-2x-2h)

h —

-k 1 ]
= lim +
h —0 2(x+h) 1-2x
l
h'
1
h'

= lim

h =0 (1 —-2x-2h)(1 - 2x)
= i 2h
= lim

h—>o0h (1-2x-2h)(1-2x)
-2

(1 - 2x)?

b & = hligow

= lim 1 N
ho>ol(2x+2n+1 J2x+1 h

(Vox+1-+ox+2h+1)(J2x +1 +2x +2n+ 1)

= li
h >0 hy2x + 12x +2h + 1(\2x + 1 ++2x + 2h + 1)

lim 2x+1-(2x+2h+1)

b >0 hf2x + 1\2x + 2h+ 1(J2x + 1 +2x + 2h + 1)
lim -2h

b0 h\/2x+1\/2x+2h+1(\/2x+1+\/2x+2h+1)

T (2x+ 1)(2«/2)( +1)

-1
3
(2x +1)2



Ch 17: Gr 12 DERIVATIVE APPLICATIONS

Chapter 17: Exercise 17.8 & 17.9

2
7. o) = & X-_5>i+1

Vertical: x=1

Oblique: f(x) 2x(x-1)-3x+1

x-1
_2x(x-1)-3(x-1)-2
x-1
2
=(2x-3) -
( )= T

oo 0A:y=2x-3

8. Vertical: 2x* +9x-5 = (2x-1)(x+5) = 0

oo VA x= 1; x=-5
2

Horizontal: lim ——— = =

X - o Xz(2+9_52j
X X
.. HA:y=0
3x-5
9. f(x) = SX_ o

Vertical: x = 5
2

Horizontal: lim —% = -=

HA.: y=-

N W
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x> +5x+1
X3~ 7x% + 10x

10. f(x) =

Vertical: x(x*-7x+10) = x(x-5)(x-2) = 0

VA:x=0; x=2;

Horizontal: lim

S5 1
X x2 x3
=0

x=5

X — © X3£1—7 1(2)j
X X

. HA:y=0

Exercise 17.9

3x-1
X+2

L@ f =

y-intercept: (0;

—%j x-intercept(s): (5, 0)

(Questions - p. 205 in Book)

1

_3)(-1=3(x+2)—7=3 7

& =550 (x+2) T (x+2)
VA: x=-2 HA.: y=3
X |x<-2(x=-2 —2<x<1 x=1 x>1
3 3 3
fx)| + u/d - 0 +
/ | I
___________ |
: 1
! 3
0 » X
-2 1
' 2
116

(b) f() =

2
(© f() = *

1-2x
x-3

Intercepts: y-int.: (0; —%j x-int: (%, j

—2(x-3)-5 5
x) ==~ = v = _2__ >
S x—-3 x-3
VA:x=3 IR Y
HA.: y=-2 !
1 |
2 ' _
- 1 13 "X
_________________ 3 .
-2 :

—4 _ (x-2)(x+2)

+1 x+1)
y-int.: (0; -4) x-int.: (-2;0); (2;0)
_x(x+1)-x-4 _ x(x+1)-(x+1)-3
S = x+1 - x+1
—(v_11. 3
= &-1 (x+1)
VA:x=-1 OA:y=x-1

X<-2|x=-2|-2<x<-1|x=-1|-1<x<2|x=2|x>2

fx)

|
[}
+
=
S~
(=9
|
(=]
+




Ch 18: Gr 12 INTEGRATION

Chapter 18: Exercise 18.11 & 18.12

3. j 2x(x + 2)9dx

U=x+2 Xx=u-2 du =dx

j 2(u - 2)u9du
= ZI (ulo - 2u9)du

11 10
_olu 2u tc
11 10

=200 % - 1 +C
11 5
_ 2ulo.5u—11 +
55
_ 2(x+2)"(5x +10-11) | .
55
_2(x+2)"°(5x-1) re
55

Cc

4. [9x(3x + 2)%dx

u=3x+2 x=

%
O
<
|
N
<
w
‘ Q
<
|
—_—
—
<
S
|
N
<
w
—
QL
<=

du = 3dx

- Bx+2'eEx+2)-5) c

10

_ (Bx+2)*(6x-1)
10

+C

2
6. Il xz(x % 1)5dx
u=x-1

du = dx

x=1 u=0

_ 3u2_u—9 ic
2 3

_ N2x+3(2x+3-9) ‘e
2

=42x+3(x-3)+c

x=u+1l
X2 = (u+1)? = u?+2u+1
x=2, u=1

1 1
.fo (u2 +2u + 1)u5du = jo (u7 +2u® + us)du
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1
8 7 6
_u o 2ut u
8 7 6]
= l+g+l -0
8 7 6

97
168

131

Exercise 18.12

L

X_ldx
x+1

(Questions - p. 229 in Book)

2

x-1 _x+1-2 -1

X

J

+1_

1
x+1

x+1

x+1

jdx =x-2ln|x+1|+c

2 jx+3dx
' x-5
x+3:x—5+8:1+ 8
x-5 x-5 x-5
j(1+ 8 jdx=x+81n|x—5|+c
x-5
3 Jx2—2x+3dx
' X
2
X*-2x+3 _ 5.3
p% X

J
|

3
ZX dx
x“ -4

2
(x—2+3jdx = X——2x+31n|x|+c
X 2

X _ x(x2—4)+4x _ 4x

X

|

4x
X+ dx
E x? —4]

2_4 x> -4

T2 2 X2 -4

x 1

dx

X2
5t 2In|x?-4| +c
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