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MATHEMATICS

3 UNIT/4 UNIT COMMON PAPER

Time Allowed: 2 hours

All questions mzay be attempted
Answer each question in a separate hooklet
All questions are of equal valye
Approved, silent calculators may be used
Show all necessary working
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Question 1

(2) Differentiate e*tan x ..

(b) Find the primitive function of -I—%T_;—

(©) Find the primidve funcoor, of __1_.,;
Y1 - 4x-
(d) Use the substitution u = e¥ + 2 10 evaluate
0 t*+2

Question 2
(2 Sketch, showing all essental features,

y = 3sin-12x
\3
()  Find the exact value of tan(cos 1-—-5—)

(c) Write down the inverse function of y =3 + e in xhc form y = g(x) and siate ihe
range and domain of g(x).

©) (1) Siewch thecurve v=1+sinx for0<x £2x

(i) Calcuiate the volums generated wher the arc of y = 1 = sinx berwesn x = 0

. 3%, .
2né x = —25- is rotated about the x-2xis.




ﬁ

3 (€) . Itis given that the rate of decrease of temperature of 2 bodv hotter +=an

Question 3

(a) Prove by induction that

1 . 1 . 1 1 n
1x3‘3x5'5x7+""+.(2n-l)(2n+l)=2n+

(b)  In the expansion (1 + x)(a - bx)!2 the coefficient of x8 is zero. (a =0, b = 03
Find in its simplest form, the ratio %

(c)

v

Copy this diagram into your bookletr
In the diagram PAC 2nd PBD are staight lines. Prove tha: CD i paraiie

is paraiie! o0 the
tangent at P,

Question 4

i sin 2x

(a) Find x~—>0 3x

(b)  Find the general solution of the equation
sin 2x = cos = (Answer in racians)

surrounding air is proportional 10 the iemperature differsnice. I A isthe
air temperature, and T the temperatire of the body afier 1 minutes, then

T .
G =K(T-A)

@ Show that if I is the inigal temperature of the body, ther the
—-  following functien satisfies this condition: :

T=A+(-A)ek

()  Aringor 47 pig-irox, inidally at a temperarure of 1500°C. is allowed
10 ¢o0l I the op:n: air, where the temperamre is 20°C. If it codis 1o
1289°C in five minutes, find the 1emperature of the ingar afisr cne
hous, to four significant figures.
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Question 3

(a) Find the co-ordinates of the point P, dividing the interval AB externally in the
rano 3:2. Ais (-2,5) and B is (1,3)

(b)  The tangent at P(2ap,ap?) on the parabola x2 = 4ay mests the x-axis at C.
6)) Prove that the equation of the tangent at P is y = px - ap?
(i) Find the co-ordinates of C
(1)  Find the cc-ordinates of M, the midpoint of PC

¥(iv)  Show that the locus of M is the parabola 2x2 = 92y and find the
co-ordinates of its focus.

(c) A particle moves with simple harmonic motion and has a speed of Scrvses when
passing through the centre Q-of its path. The period is = secs. Find the speed
of the particle when it is 2em from O.
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‘Question 6

"(@)  Use one application of Newton's msthod to find 2 solution, which is more

accurate than x = 1, to the equation,
x-tan12x =0

(give your answer correct to 1 decimal place)

() Iq,B8,varstherootsof x3-5x-4=0
@ evaivate ol + Bl + -1
()  form ihe equadon with roots 2a, 2f, 2v

()  When f(x) = x> + axZ = bx + ¢ is divided by (x - 3) the remainder is 30.
If (x= - 4) is 2 factor of f(x), find a, b and c.

Question 7

(2) A cat sitting on top of 2 wall 3.2m high, spots a mouse on the ground, below

her, 4m from the foot of the wall. the cat jumps horizonilly from the top of
the wall with an inigal speed of 6m/sec. Taking acceleradorn due to gravity as
10my/sec® and ignoring air fricdon,

@) find how long the c2! :2Xes to reach the ground
(i) show that the cat misses the mouse and deisrmine the extent of the-miss

(i)  fin¢ .2 speed with which the cat soikes the ground

®) Find the maximum and minimuem values of

2-5sinb .

INEY)

cos@




