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i. Showthat f -J1 + 1 dz = iw" 2 +1in(3+ 2(] . e groee
Henceornﬂlermse ﬂndthelengthnf arc Lof the pm'abola y = for whach 0 < y < f .
- Furttiér’ sﬁﬂﬁ' ﬁlﬂfﬂ‘i&% thhe smface gene od-whei tﬁ’e arc L is rotated eompletely: . .
39 , :
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2. GIVEB the dzﬁ'erentlal equatmn

d2 | —2%
Fmd the complementary function of thrs dlfferentlal equatlexg

Hence find the solution of the dl.ﬂ'erennal equation ferwhlch wheﬂ . B y-m 0 4 § Ty

d@' o R RR

3. a)Solve completely the equatmn jusufymg yeur results o D e it

. 4t—Mh$ s Emh 2$ — | | | — f' | __ | 1 : _:E;g ' .
~ Given that y = amh(l z), -- | A CoTTIeRRE
| prove by Mathematical induction that - B ) P,
d*y . ' | e

e e smh(-—:v)ﬂeé N - - - - dmarks

4. Find the gcd(40321 35287).

Hence find the values of eand b for whxch
40321a + 35287b - 1. |

c) Solve the cengruence o & & | _. D TR Rt
Heﬂce, usmtbeﬂmﬂese remamder theorem or otherwise selve the system '\A
_ se=lmed) B o s &
5. The Cartesian equation of a Hyperbola H 1s
2.y _ 4
| 16 4
Find Yy o |
1) the foci and the directrice of H. ol | 3 marks
ii) the equation of the tengent at the point P(z,,y,) | . . 2 marks
iti) the equation of the normal at P. | 2 marks
The normal cuts the coordinate axes at 4 and B, while the tangent cuts at C and D - | -
iv)  * Find the ratio of the area AOAB :A0CD. . o 4 marks
‘6a. Show that the parabola z° =2 2y-is represented by the pelar QuIve, - | |
| ... S , , BT 3 marks
1~ gin® 8 |
Find the equatnon of the tangent to this curve that is parallel to the initial line. o 2 marks
b. A complex transformation from the » — plane to the w — plane is defined by .
2 44
W =
| i+ 2 | ‘
i) Show that z = 25 = _ | .  imark
w ?
i1) Find the mvanant points of the transformation in the form a +~ bi, a,b € 0. ' 3 marks
ili) Show that the image of the circle !z! = 11is a line in the w — plane and descrfbe the line fully 3 marks
Syt ey -
Eiibm;&;m&é}ﬂz? """"""""""""""""" T e ase 2 of &
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7.A A transfennatmn T s deﬁned by the matnx M where -

| 0 1 1}
M=1i2 3 o]
01 2
i) |M|. Hence state the invariant point and justify your answer. ' . 2 marks
i) M~ s _ | ' 2 marks
iii) the plane whose image 1s | | ' . | ,
@4—31;”3--0. . | . 3 marks

8 A plane H mntams three neﬁwcallmear pomts A B a,nd C wzth p{)sﬂmn vectors
a=1i-3j b=di—k e=3]+k respectively.

i). Find the area of triangle ABC. - ' - - 2 marks
ii). Find the equation of II, in the form rem=d. ' _ 2 marks
" A second plane TI, has equation roi — 3k) =d. \ %
iii). A plane II is perpendicular to both II, and IL, .Find the equation of the plane I1. 4 marks
| 9. A function fis definedby - '
(@) = l;}(:z:_—- 12"
T — 2
Find ;
i) the domain of f. & - _ - - 2 marks
i1) the following hmé' f(z), where b is every imam&ary of the dom(f) 4 marks
1) Find f"(x) % ' - 2 marks
iv) Given that f “(z) > 0 invits domain, state the relative position of any tangent drawn to the curve y = f(z).
| 1 mark
v) Draw the table of signs of f. - ' Yy 3 marks
vi) Sketch the curve y = f(z). e - Ny - 2 marks

10. Twa recursive sequences are defined as:
- - 1 Upp1 = Uy, — 3‘
and v, = 1, B = 4v,
Find

' l) U, and v in terms of n. | | 3 marks

Another sequencc is definied by

| N, P u,
i : w, = .
| o -vn
Show that _
i), w >0, VneN. 3 marks
iii). ﬁ)ﬁ is bounded 3 marks
Find -
iv). real numbers e and b such that
i o G < w, < b. 3 marks
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