
SECTION A1. Simplify:(a) x7(y2z)4x�3y8z5 (b) 4b2 � 14b2 � 4b + 1. [4 marks℄2. Write 1a� 3� 3a2 � 3a as a single fra
tion, and simplify it as far as possible.[4 marks℄3. Solve the following quadrati
 equations:(a) x2 � x� 42 = 0 (b) 10x2 � 13x� 3 = 0. [4 marks℄4. Sket
h the graph of ea
h of the fun
tions:(a) y = 4x� 5 (b) y = x2 � 6x� 7 (
) y = jx2 � 6x� 7j.[7 marks℄5. Given that f(x) = 1� 3x2x+ 7, obtain an expression for the inverse fun
tionf�1(x). [3 marks℄6. (a) Find the sum of the geometri
 series 5Xn=1(�4)n .(b) Write down the formula for the sum of the in�nite geometri
 series1Xn=1 arn�1 with �rst term a and 
ommon ratio r, when jrj < 1.Hen
e show that 1Xn=1 �59�n = 54 : [6 marks℄Paper Code MATH 011 Jan-06 Page 2 of 7 CONTINUED



7. Evaluate the following limits:(a) limn!1 4 + 5n� 3n22n2 + 7 (b) limx!3 x2 + x� 12x2 � 9 . [4 marks℄
8. Di�erentiate with respe
t to x(a) (4x+ 3)6 (b) (x3 � 2) 53 (
) x7 sin x. [8 marks℄
9. Write down the equation of the tangent line to the 
urve y = �2x3 + 5 atthe point where x = 1. [3 marks℄
10. Find the inde�nite integrals:(a) Z (
os x� 2x3 + 5) dx(b) Z e7x dx. [6 marks℄
11. Evaluate the de�nite integrals:(a) Z �=80 sin 8x dx(b) Z 72 33x� 5 dx [Substitute u = 3x� 5℄. [6 marks℄
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SECTION B
12. The fun
tion y = y(x) satis�es the equation2x4 � x2y � 3y3 = 6:(i) By di�erentiating both sides of this equation with respe
t to x �nd anequation relating x; y and dydx .Hen
e show that dydx = 8x3 � 2xyx2 + 9y2 :(ii) Use this to show that the tangent line to the 
urve2x4 � x2y � 3y3 = 6at the point where x = 1 and y = �1 has equation y = x� 2.(iii) Show that this line meets the 
urve with equationy = x2 � 3x+ 2in exa
tly one point. [15 marks℄
13. Di�erentiate the fun
tions:(a) ln(
os x + 2) (b) e3�2x(5x+ 4)(
) sin5 x+ 2x4 � 7 (d) 4x3 � 5
os4 x . [15 marks℄
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14. (i) Find the stationary points and the in
e
tion point of the fun
tionf(x) = x3� 2x2� 8x, in ea
h 
ase giving the 
orresponding values of x and f(x)to 2 de
imal pla
es.Determine also the nature of the stationary points.(ii) Find the three points at whi
h the 
urve y = x3� 2x2� 8x 
rosses thex-axis.(iii) Using the information from (i) and (ii), sket
h the 
urvey = x3 � 2x2 � 8x:(iv) Cal
ulate the total area bounded by the 
urve and the x-axis.[15 marks℄

15. Find the inde�nite integrals:(a) Z x4 sin(x5 � 6) dx [Substitute u = x5 � 6℄(b) Z tan6 x se
2 x dx [Substitute t = tan x℄.Evaluate the de�nite integral:(
) Z 1=30 dxp4� 9x2 [Substitute x = 23 sin t℄. [15 marks℄Paper Code MATH 011 Jan-06 Page 5 of 7 CONTINUED



Formulae HandbookThis handbook is designed for examination purposes, to be used in the SemesterExamination. The information 
ontained below is not exhaustive of all the for-mulae given in the le
tures whi
h you may need.1. Solutions to the quadrati
 equation ax2 + bx + 
 = 0 arex = �b�pb2 � 4a
2a :
2. Power Laws(a) b0 = 1 (b) b1 = b (
) b�n = 1bn (d) b 1n = npb(e) bmbn = bm+n (f) bmbn = bmb�n = bm�n(g) (bm)n = bmn = (bn)m(h) (ab)n = anbn (i) �ab�n = anbn = anb�n3. Logarithms(a) M = bx () x = logbM(b) logb(xy) = logb x + logb y(
) logb xy = logb x� logb y(d) logb(xn) = n logb x4. Series(a) The nth term of an arithmeti
 series with �rst term a and 
ommondi�eren
e d is a + (n� 1)d. The sum of its �rst n terms is na + 12n(n� 1)d.(b) The nth term of a geometri
 series with �rst term a and 
ommon ratior is arn�1. The sum of its �rst n terms is a� rn � 1r � 1 .The sum to in�nity, when jrj < 1, is a1� r .Paper Code MATH 011 Jan-06 Page 6 of 7 CONTINUED



5. Trigonometri
 fun
tionstanx = sin x
os x
ot x = 
os xsin xse
 x = 1
os x
ose
 x = 1sin x6. Derivatives(a) If y = xn where n is 
onstant then dydx = nxn�1.(b) If y = uv, where u and v are fun
tions of x, then dydx = u dvdx + v dudx .(
) If y = uv , where u and v are fun
tions of x, then dydx = v dudx � u dvdxv2 .(d) If y is a fun
tion of u and u is a fun
tion of x then dydx = dydu � dudx .(e) ddx(yr) = ddy (yr)� dydx = ryr�1 dydx .Fun
tion Derivativesinx 
os x
os x � sinxtanx se
2 xlnx 1xex ex7. Integrals Z xn dx = 1n+1xn+1Z 1x dx = lnxZ ex dx = exZ 
os x dx = sinxZ sinx dx = � 
os xZ se
2 x dx = tanxPaper Code MATH 011 Jan-06 Page 7 of 7 END


