GRADE 12 EXAMINATION

NOVEMBER 2016
assessment matters

ADVANCED PROGRAMME MATHEMATICS: PAPER |
MODULE 1: CALCULUS AND ALGEBRA

MARKING GUIDELINES

Time: 2 hours 200 marks

These marking guidelines are prepared for use by examiners and sub-examiners,
all of whom are required to attend a standardisation meeting to ensure that the
guidelines are consistently interpreted and applied in the marking of candidates’
scripts.

The IEB will not enter into any discussions or correspondence about any marking
guidelines. It is acknowledged that there may be different views about some
matters of emphasis or detail in the guidelines. It is also recognised that,
without the benefit of attendance at a standardisation meeting, there may be
different interpretations of the application of the marking guidelines.

IEB Copyright © 2016 PLEASE TURN OVER



GRADE 12 EXAMINATION: ADVANCED PROGRAMME MATHEMATICS: PAPER | - MARKING GUIDELINES

QUESTION 1
1.1 (a) X>-3x+3+2x=4%
3x =
1
D=1
3
x> 1
b —==
(b) 5 =3
X==%2
©  2x- =1
Inx
2k* ~k-3=0
k=15 k=-1
x=e® x=¢"
1.2 Domain: e?—x*>0

Range: max value = [ne? =2
QUESTION 2
2.1 i‘=1

=1
2.2 (a + 3i)(3 + 2i) = bi

3a+2ai+9i—6=hi

Comparereal: 3a—6=0
a=2
Compare imaginary: 2a+9=hb

b=13
23 x=q-+3i isalsoaroot
Sum of roots = 2q =2
q=1
Product of roots = g?+ 3 =p
p =4.
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X<-3 —x—3+2x=4
x=7
n/a (7
(4)
k = Inx
(8)
ie.—e<x<e
y<2 8)
[27]
(2)
(7
x—q:—Jﬁ
or X —20x+q°+3=0
~g=1p=4 ()
[16]
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QUESTION 3

31 (a) True
(b) False
(©) False
(d) False
(e) True
() True

3.2 Continuity:

lim (p-2)=, M (gx10)

Gradients equal:

33  (a)

X—>2" -2
p—4=2q+10
p=2q+14
_ lim . _lim
—2X=4 X— 2" ()_x—>2+
g=-4 p:6

£ (%)
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(12)

(8)
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(b) Shape
\ ' /
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\ /

1
Fan
RN

har

QUESTION 4

Prove true forn=k + 1

1 1 1 1 1 k 1
2 T oa Taa T ke Tl - ke T Grnkeo)
_ k(k+2)+1
LHS = (k+1)(k+2)
(k+1)2
T (k+1)(k+2)
= 1 _RHS
k+2
QUESTION 5

51  Areaoftriangle AOC = %rsin@-rcos@

_1 2 . T T
=-r~sin-—--cos—
2 6 6

V312
8

5.2  Areasector AOB = 112 (E)

2 6

_nr?

12

mr?  V3r? _ 2m-3v3
12 8 6
s 2mr2 —3v/3r2 =8n— 1243

wri=4 je.r=2

53 Requiredarea =
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(8)
[33]

[10]

(6)

(4)

(6)
[16]
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QUESTION 6
6.1 B
6.2 E
63 C
6.4 D
[12]
QUESTION 7
2 _ g4y _
3x* — 4y o 4
. dy _ 3x%+4
Tax 4y
y _ 4
dx
cy—1=4((x—-2)
o y = 4x —_ 7
[11]
QUESTION 8
8.1  Since 2,1 is close to a turning point, the gradient of the tangent is shallow and the
tangent will hit the x-axis past D. The tangent will then tend to D. 3)
82 x#-2,x#2,x#4 (any two) (2
Lt Ay oxt +16x-12
8.3 Xeg = X, — 4 33 5
X°—4x°—4x+16
X, =3
X, =3,45
X, = 3,464006
X; = 3,464102
(8)
[13]
QUESTION 9
9.1 flfx)=1-8(x+1)73
8
0=1- (x+1)3
Lx+1=2
~x=1 and y=2
f'(x) =24(x+1)"*
Sfr@ =250
s~ min (10)
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_ 4
9.2 fx)=x+ e

As x > too f(x)—>x
LY =X 2

9.3 f_ppx +4(x + 1) ?dx

_p_ 4 P, 4
T2 p+1 2 | —p+1
_ _8p
- 1-p2 (6)
[18]
QUESTION 10
1
101 (@ [x+2xz+x"2dx
1 -
S @)
2 T
(b) %f 2tan®(2x)-sec?(2x) dx
_1 % tan®(2x) +C
2 6
_ tan®(2x)
= e ¢ @®)
_1
© [x(2-x)7dx
Let u=x du=1
1 1
dv=(2-x) 2 v=-2(2—-x)2
1 1
= x.[-22—x)z}— [-2(2 —x)z.1dx
3
:—Zx\/Z—x—‘L(ZT_x)2 + C 9)
102 a=-1 and b=2
flx) =2x?+1 (7
[31]
QUESTION 11
11. Area = length x breadth = —
x“+4
da _ (x*+4)1-x(2x)
dx (x2+4)2
0 =x%+4—2x?
ax =2
nArea=—2 =1
4+4 4
[13]

Total: 200 marks
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