	Determine the value of the definite integral of 1/x 3 from x = 2 to x =  if it exists. 
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	A hot-air balloon rising straight up from a level field is tracked by a range finder 500 ft from the point of lift-off. Given that the range finder's elevation angle is /4 at the moment that the angle is increasing at the rate of 0.14 rad/min, determine the rate (ft/min) at which the balloon is rising. 
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	Determine the general solution of the differential equation

x 2 y = 3 - 4 x 3 

(where the dash denotes differentiation wrt x ) 
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y = 9/ x 2 - 3 x + C 
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y = -6 x -3 - 4 + C 
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y = 3/ x - x 2 + C 
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y = -3/ x - 2 x 2 + C 

	The radius (cm) of a cylinder of volume 200 cm 3 which has the least surface area, is:
(volume = r 2 h, surface area = 2rh + 2r 2 ) 
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	If the system x - z = 2 , y + z = 3 and x + 2 y = 4 
is written in the form A x = b with 
x  2 
x = y and b =  3  then A contains the following row vectors:
z  4  
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[0 1 -1], [1 0 1] and [2 1 0] 
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[1 0 -1], [0 1 1] and [1 2 0] 
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[-1 0 1], [1 1 0] and [0 2 1] 


A balloon, B, is rising vertically above a point, A, on a level straight road at a constant rate of 1 m/s and a bicycle, C, travelling in a straight line at 10 m/s, passes through A when the balloon is 40 m above the ground. The rate of increase in the distance, D, between the bicycle and the balloon 3 seconds later is given by  

Leave unanswered  

O101 m/s  

O99 m/s  

9 m/sec  

6.54 m/s  

The solution for the differential equation 5 dy/dx + 2x = 3 given the boundary condition y = 7/5 at x = 2, is y =  

Leave unanswered  

x/5 - x^3/3 + 2  

x^3/5 - x^2/3 - 3x/5 + 1  

3x/5 - x^ 2 /5 + 1  

x^3/3 - 2x^2/5 + 5  

A curve has parametric equations x = t - cos t , y = sin t .

Find the smallest positive value of t at which the gradient of this curve is zero.  

Leave unanswered  

p/2  

3p/2  

0  

None of these  

If A is a 4 x 4 matrix and its determinant is zero, then the maximum possible value for its rank is  

Leave unanswered  

1  

4  

2  

3  

The values of x and y (both real) in the complex equation

2( x + jy) = 6 - j3 are given by  

Leave unanswered  

3 and -3/2 respectively  

3 and -3 respectively  

-3/2 and 3 respectively  

6 and -3 respectively  

Evaluate the definite integral of the function O(1 – x^2 ) between the limits x = 0 and x = 1.  

Leave unanswered  

None of these.  

0.7273  

0.5087  

0.7854  

O=root
A conical water tank stands point down and has a height of 10 metres and a base radius of 5 metres. Given that water flows into the the tank at the rate of

9 m 3 /min, determine the rate (m/min) at which the water level is rising when the depth of water is 6 metres.

(V = pr 2 h/3)  

Leave unanswered  

1/p  

2p  

3/Op  

p  

0 = root

p = pi

A conical water tank stands point down and has a height of 10 metres and a base radius of 5 metres. Given that water flows into the the tank at the rate of

9 m^3 /min, determine the rate (m/min) at which the water level is rising when the depth of water is 6 metres.

(V = p*r^ 2*h/3)  

No! Let the radius of the water surface be r when the depth is h: then

r = h/2 and V = p*h*3 /12. Use dV/dt = (ph 2 /4)dh/dt. 

Leave unanswered  

1/p  

2p  

3/Op  

p  

0 = root

p = pi

A burning candle has a height of H cm and is burning at a rate of 3OH cm per hour. If the initial height of the candle is 36 cm, then the time taken to burn it down completely is equal to  

Your answer  

> 4 h  

Feedback  

No! Form the ordinary differential equation dH/dt = -3OH and solve as

3t = -2OH + C: show that C = 12, put H = 0 and solve for t.  

O= root  

	A radioactive element decays at a rate proportional to the mass of the element remaining at any one instant. If two thirds of the initial mass remains after 100 days, then the time (days) after which one half of the initial mass remains is equal to 
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	If m and n are two integers and if m  n, determine the value of the integral of 
cos m x cos n x from x = 0 to . 

	[image: image31.wmf]n

m

l

k

j

Leave unanswered 

	[image: image32.wmf]n

m

l

k

j

1 

	[image: image33.wmf]n

m

l

k

j

/2 

	[image: image34.wmf]n

m

l

k

j

 

	[image: image35.wmf]n

m

l

k

j

0 

	Which of the following matrices, displayed as a sequence of column vectors, is not invertible? 
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(2,0,0),(4,3,0),(7,0,1) 
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(2,0,0,0),(-1,3,0,0),(5,1,0,0),(2,6,4,7) 
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(2,0,0,0),(-1,3,0,0),(5,1,4,0),(2,6,0,7) 
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	All the values of j j are 
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e -2n for n = 0, 1, 2,.? 
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e n for n = 0, 1, 2,.? 
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(e -2n )e -/2 for n = 0, 1, 2 
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e (2n+1) for n = 0, 1, 2,.? 

	If the volume of an oil in a tank at time t minutes is given by V = 1.5t 2 + 2t gallons then how fast (gallons/minute) is the volume increasing when there are 10 gallons of oil in the tank? 
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	Which one of the following four functions is even? 

	

	Your answer 

	x sin x. 

	

	Feedback 

	Correct. Both x and sin x are odd so the product is even


	Solve the differential equation

(dy/dx) cos 2 x = cos 2 y. 
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sec y + tan y = sec x + tan x + C 
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tan y = tan x + C 

	An open box is to be made from a rectangular piece of cardboard of dimensions 8 ft by 3 ft by cutting out 4 squares, each of side x ft, from the corners and then folding up the flaps. What value of x will yield the box with the largest volume? 
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	The position vectors a = 2 i - j + k , b = i - 3 j - 5 k and c = 3 i - 4 j - 4 k 

	[image: image62.wmf]n

m

l

k

j

Leave unanswered 

	[image: image63.wmf]n

m

l

k

j

are parallel 

	[image: image64.wmf]n

m

l

k

j

are collinear 

	[image: image65.wmf]n

m

l

k

j

Are parallel to the sides of a right angled triangle 

	[image: image66.wmf]n

m

l

k

j

are orthogonal 

	No! b . c  0.

	

	Determine the gradient of the curve x = t , y = tan t - t 
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	The value of (3 16) x (5 -44) x (2 80) in the polar form is ?
[  is used to specify the angle in the polar form of a complex number.] 
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	Which of the following procedures is not part of a correct method of calculating the inverse of the matrix A ? 

	

	Your answer 

	The determinant of the matrix A is calculated 

	

	Feedback 

	No! This is a necessary step in determining A -1 

	The derivative of arctan[2 x /(1- x 2 )] with respect to x is 
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	None of these 

	

	Feedback 

	No! Put 2 x /(1- x 2 ) = u and use df/d x = df/du . du/d x . 


	Your answer 

	2c 

	

	Feedback 

	No! This would be the case if F(x) were an even function. Integration is a linear operation. 

	Which of the following systems of equations must have non-trivial solutions? 
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a 11 x 1 + a 12 x 2 +a 13 x 3 = 0, a 21 x 1 +a 22 x 2 +a 23 x 3 = 0, a 31 x 1 +a 32 x 2 +a 33 x 3 = 0 
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a 11 x 1 + a 12 x 2 = 0, a 21 x 1 + a 22 x 2 = 0 
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a 11 x 1 + a 12 x 2 = 0, a 21 x 1 + a 22 x 2 = 0, a 31 x 1 + a 32 x 2 = 0 
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a 11 x 1 + a 12 x 2 +a 13 x 3 = 0, a 21 x 1 + a 22 x 2 + a 23 x 3 = 0 

	Your answer 

	a 11 x 1 + a 12 x 2 +a 13 x 3 = 0, a 21 x 1 +a 22 x 2 +a 23 x 3 = 0, a 31 x 1 +a 32 x 2 +a 33 x 3 = 0 

	

	Feedback 

	No! The matrix of coefficients will, in general, have non-zero determinant. 

	

	The derivative of x3cos 3x ln x with respect to x is 

	[image: image87.wmf]n

m

l

k

j

Leave unanswered 

	[image: image88.wmf]n

m

l

k

j

x 3 cos 3 x + ln x sin 3 x /3 
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x 2 cos 3 x + (cos 3 x - sin 3 x )/ln x 
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x 2 {cos 3 x + ln x (3 cos 3 x - 3 x sin 3 x )} 
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x 3 sin 3 x + cos 3 x ln x 

	Your answer 

	( b . c ) a 

	

	Feedback 

	No! ( b . c ) is a scalar. 

	If z 1 and z 2 are two complex numbers, then which of the following is true?
(Re = real part ). 
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Leave unanswered 
[image: image93.wmf]n

m

l

k

j

z 1 z 2 = - z 2 z 1 
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z 1 and z 2 must be real if z 1 z 2 is a real number 
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[image: image96.wmf]n

m

l

k

j

Re ( z 1 ) Re ( z 2 ) = Re ( z 2 ) Re ( z 1 ) 



	Determine the value of the integral with respect to x between the limits of 0 and 1 of:

ln (2 x 3 )

if it exists. 
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	Your answer 

	Doesn't exist. 

	
	Feedback 

	No! The integral of ln(2x 3 ) is x ln(2x 3 ) - 3x (integrate by parts). Now show that the limit as x- > 0 of [x ln(2x 3 )] is 0. 

	

	


	Newton’s law of cooling is given by  =  0 e –kt , where  is the excess of temperature ( o C ) at time t seconds and  0 = (0). Determine the rate of change of temperature ( o C /s) when t = 50 seconds. 
( 0 = 15 o C and k = 0.02). 
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	Lim x - > 0 [( tan x – sin x )/( x – sin x )] is equal to 
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Your answer 
1 
Feedback 
No! L'Hopital's Rule needs to be used three times before a determinate form is obtained. 



	A rectangle of area 100 cm 2 is to be fitted inside a semi-circle with one side along the semi-circle's diameter. Determine the minimum radius that the semi-circle can have. (cm to 3 sf). 

	[image: image112.wmf]n

m

l

k

j

Leave unanswered 

	[image: image113.wmf]n

m

l

k

j

7.07 

	[image: image114.wmf]n

m

l

k

j

14.1 

	[image: image115.wmf]n

m

l

k

j

5.0 

	Your answer 

	7.07 

	No! This is the length of one of the sides of the rectangle.

	Feedback 
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	Which of the following is a second equation for the system whose first equation is x - 2 y = -5 if there are to be an infinite number of solutions for the system? 
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y = - x /2 + 5/2 
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6 y = 3 x + 15 
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3 x /2 = 3 y + 15/2 

	Your answer 

	6 y = 3 x + 15 

	

	Feedback 

	Correct. 

	

	Determine the limit of (e x - e)/( x - 1) as x - > 1. 

	

	Your answer 

	 

	

	Feedback 

	No! Use l'Hopital's rule to obtain e x /1 evaluated at x = 1 . 

	If V = ( x 2 + y 2 ) 1/2 

What is the directional derivative of V at A = { x =1, y=3} towards the point B = { x =4, y=7}. 
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Your answer 
3/210 
Feedback 
No! You needed to reduce the vector AB to a unit vector 1/5 (3i + 4j



	If y = (1- x 2 ) sin -1 x , then (1- x 2 ) d 2 y/d x 2 - x dy/d x is equal to 

	

	Your answer 

	-4x + 3y 

	

	Feedback 

	No! Differentiate y to show that (1 - x 2 ) y = 1 - x 2 - x y: now differentiate this equation implicitly

	

	The solution of the equation 2t(t - d/dt) = 5 given  = 2 at t = 1, is 
 = ? 
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(1/2) (t 2 - 5 ln t + 3) 
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t 2 /4 - ln t + 5 
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(1/8) t 2 - 5 ln t + 3 

	Your answer 

	t 2 /4 - ln t + 5 

	

	Feedback 

	No! Write the equation as d/dt = t - 5/(2t) and integrate. Now use the given condition to evaluate the constant of integration. 
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(1/2) t 2 - ln t + 3 

	Which of the following statements is true? 
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If the determinant of a matrix A is zero, then 0 cannot be an eigen value of A 
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If a matrix A has real entries, then it can have exactly one complex eigen value. 
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The eigen values of a triangular matrix are the numbers on the diagonal of the matrix 
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If the 3 x 3 matrix A has 2 distinct eigen values, then A has at most 2 linearly independent eigen vectors 



	Your answer 

	If the 3 x 3 matrix A has 2 distinct eigen values, then A has at most 2 linearly independent eigen vectors 

	

	Feedback 

	No! A repeated eigenvalue can generate two independent eigenvectors. 

	Your answer 

	If the 3 x 3 matrix A has 2 distinct eigen values, then A has at most 2 linearly independent eigen vectors 

	

	Feedback 

	No! A repeated eigenvalue can generate two independent eigenvectors. 

	If general a power series in x converges for |x| < R and diverges for |x| > R, where R is the radius of convergence of the series. Determine the value of R for the series an = x - x2/2 + x3/3 - ... + (-1)n+1xn/n + .. 
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	Your answer 

	0 

	

	Feedback 

	No! |an+1/an| = |x| n/(n + 1)  |x| as n  ;. 


	


	A has position vector i + j + k and B has position vector 2 i - j + 3 k . If a constant force F = 10 i + 2 j + k newtons displaces an object from A to B (in metres), then the work done is 
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	If f( x ) = x 4 - 10 x 2 + x + 2, use differentials to approximate the change in f if x changes from 2 to 2.005. 
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	To which of the following systems, A r = b ; r = ( x, y, z ), does the following matrix, A, of coefficients correspond?
 3 2 -1 
 0 1 5 
 2 0 1  

	
	Your answer 

	3 x + 2 y - z = -3 , y + 5 z = 15 , 2 x + z = 3 

	
	Feedback 

	Correct. 


	


	I have 100 m of fencing which I intend to lay out in a straight line to enclose one corner of a square field., Determine the maximum area that I can enclose. (m 2 ). 
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	Your answer 

	1250 

	

	Feedback 

	No! Let one side of the enclosure be x ; then A = x (100 2 - x 2 )/2.
Minimise A to obtain x = 100/2. 

	The value of the integral of 1/[ x ( x 2 -1)] with respect to x between the limits 2/3 and 2 is 

	

	Your answer 

	/3 

	

	Feedback 

	No! Use the substitution x = sec , d x = sec  tan  d and integrate 1 with respect to  from /6 to /4. 

	d x /dt + cos(t) x 2 = 0

is? 

	

	Your answer 

	First order linear homogeneous. 

	

	Feedback 

	No! It is first order but x 2 term makes it nonlinear. 

	Determine the limit of x 3 /( x - sin x ) as x - > 0 

	

	Your answer 

	0 

	

	Feedback 

	No! Use l'Hopital's rule (three times) to obtain 6/cos x evaluated at x = 0 . 

	The complex number 2j is equivalent to 
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	2[cos(/4) + j sin(/4)] 

	
	Feedback 

	No! 2j = 2 and arg (2j) = /2. 


	


	All the values of b i that make the linear system

x 1 + 3x 2 - x 3 = b 1 
x 1 - x 2 + 2x 3 = b 2 
4x 2 - 3x 3 = b 3 

consistent are given by 
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	On the x - y plane the points C (0, 20) and M (50, 0) represent a motor-cyclist and Marrakech respectively. All distances are in km. The x -axis is a road and the remainder of the plane is desert. The motor-cyclist can travel at 30km/h on the road but only 10km/h over the desert. Where should he join the road if he is to reach M as soon as possible? 
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	Your answer 

	(10, 0) 

	

	Feedback 

	No! There is no justification for this route. This is probably a guess. 

	The points A(1, -2, 1), B(0, 1, 6) and C(-3, 4, -2) form a triangle. The angle between the line AB and the line from A to the midpoint, N, of BC is 

	

	Your answer 

	cos -1 (68/6710) 

	

	Feedback 

	No! AB = - i + 3 j + 5 k and AN = AB + (-3 i + 3 j - 8 k )/2. 
AB.AN = (- i + 3 j + 5 k ) . (-5 i /2 + 9 j /2 + k )
= (35110/2)cos  = 5/2 + 27/2 + 5. 

	Which one of the following four functions would be most infeasible to draw for x on the real line? 
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f(x) = 0, x rational; f(x) = 1, x irrational. 
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	The infinite series

1 - 1/2 + 1/4 - 1/8 + 1/16 - 1/32 + ...

is 

	

	Your answer 

	Absolutely convergent. 

	

	Feedback 

	Correct. 1 + 1/2 + 1/4 + 1/8 + ... converges to 2. (GP) 

	A set of n independent homogeneous linear equations in n unknowns 
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	A set of n independent homogeneous linear equations in n unknowns 

	

	Your answer 

	has non-trivial solutions 

	

	Feedback 

	No! This can occur only if the equations are linearly dependent. 

	

	The surface area of a sphere (S = 4r 2 ) should be within 1% of its true value. Determine, as a percentage of its true value, the maximum error allowed in the radius. 
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	Evaluate the definite integral of the function 2 sec 2 /(3 - tan ) between the limits  = 0 and  = /4. 

	
	Your answer 

	-0.8109 

	
	Feedback 

	No! Use the substitution tan  = u, sec 2  d = du. Integral is - 2 ln (3 - u). 


	


	The distance of the point (2,-1,-4) from the plane 4 x - 12y - 3z = 7 is 
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	Your answer 

	-25/13 

	

	Feedback 

	No! The distance from the point (p, q, r) to the plane a x + by + c x + d = 0 is given by ap + bq + cr + d/(a 2 + b 2 + c 2 ). Put p = 2, q = -1, d = -7 etc. 


	The component (projection) of the vector a = 2 i - 3 j + 6 k along the vector 
b = i + 2 j + 3 k is 
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	The component (projection) of the vector a = 2 i - 3 j + 6 k along the vector 
b = i + 2 j + 3 k is 

	

	Your answer 

	5/49 (2 i - 3 j + 6 k ) 

	

	Feedback 

	No! The projection of a along b is ( a . b / |b| 2 ) b . 

	


	A function g(x) is said to be "odd" if g(x) = - g(-x) and "even" if g(x) = g(-x). 
IF F(x) is an even function and the value of the integral of F(x) from x = 0 to x = a is c, then the value of the integral of F(x) between the limits of -a and a is? 
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	Solve the differential equation

dy/dx = y(1 + x 2 ). 
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y = A tan -1 x 
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y = A exp ( x + x 3 /3) 
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	The matrix A is given by 
1 -2 -3
0 1 2
 1 k 5.
Determine the rank of A when k = 3. 
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	Your answer 

	2 

	

	Feedback 

	No! A  0 when k = 3. 

	

	The radius of a circle increases from a initial value of 10 metres by an amount 0.1 metres. Use differentials to estimate the corresponding increase in the circle's area (m 2 ). 

	

	Your answer 

	2.01 

	

	Feedback 

	No! This is exact: you have not used differentials. 

	Evaluate the definite integral of the function x 5 cosh 3 x between the limits
x = -1 and x = 1. 
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	Evaluate the definite integral of the function x 5 cosh 3 x between the limits
x = -1 and x = 1. 

	

	Your answer 

	0.2362 

	

	Feedback 

	No! The function is odd and so its integral from x = -a to x = a is zero for any value of a. 

	Evaluate d 2 y /d x 2 at x = 1 for the function y = 3 x . 
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	Determine the height (cm) of a solid cylinder of maximum volume which can be cut from a solid sphere of radius 12 cm. 
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	Determine the height (cm) of a solid cylinder of maximum volume which can be cut from a solid sphere of radius 12 cm. 

	

	Your answer 

	48 cm 

	

	Feedback 

	No! Let radius of cylinder be r and height h : then V = r 2 h : but 
r 2 = 144 - (h/2) 2 . Substitute for r 2 in V, put dV/dh = 0 and solve for h. 
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	The rate of cooling of a body is proportional to the excess of its temperature above that of its surroundings,  0 C, and is given by the equation 
d/dt = k where k is a constant and t is the time in minutes. If the body cools from 85 0 C to 65 o C in 4 minutes at a surrounding temperature of 15 o C, then the time (minutes) for the body to cool to 55 0 C is 
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	Your answer 

	ln(5/7)/ln(4/3) min 

	

	Feedback 

	No! Write the equation as d/ = kdt and solve as ln  = kt + c. Now use the given data to show that c = ln 70 and 4k = ln (5/7). 

	

	The derivative of cos(sin 3 x ) with respect to x is 
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	Your answer 

	1 

	Lim x - >  [cosec x - sin hx], where h is a constant, is equal to

	Feedback 

	No! The trigonometric function is periodic and so is not defined in the limit. 


	Fencing of length 120 m is to be used to form three sides of a rectangular enclosure, the fourth side being an existing wall. The maximum possible area,
(m 2 ), enclosed is 
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	Your answer 

	2500 

	

	Feedback 

	No! Let two of the sides be of length x : then the third side is of length 
(120 - 2 x ) and A = x (120 - 2 x ). Put dA/d x = 0 and solve for x . 

	

	Determine the value of the integral of x n e -x between the limits of 0 and . 

	

	Your answer 

	1 

	

	Feedback 

	No! Let I n be the required value: use integration by parts to show that I n = nI n-1 and I 1 = 1. 

	

The first three non - vanishing terms of the Taylor Series about x = 0 for the function ln [1/(1 - x)] are 

	

	Your answer 

	1 + x 2 /2 + x 3 /3 

	

	Feedback 

	No! ln[1/(1 - x)] = -ln (1 - x). Use ln (1 + x) = x - x 2 /2 + x 3 /3 - ... 

	Find the directional derivative of 

p = x2yz + 4xz2 

at the point (1,-2,-1) in the direction of the vector a = [ 2, -1, - 2]. 
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	Your answer 

	(16,1,20)/3 

	

	Feedback 

	No. The directional derivative is the gradient in a particular direction ie the number: Gradp.a/|a|. 

	The line L 1 : ( x - x 1 )/a 1 = ( y - y 1 )/b 1 = ( z - z 1 )/c 1 is orthogonal to

the line L 2 : ( x - x 1 )/a 2 = ( y - y 1 )/b 2 = ( z - z 1 )/c 2 if and only if 
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	Your answer 

	a 1 /a 2 + b 1 /b 2 + c 1 /c 2 = 0 

	

	Feedback 

	No! The direction of L 1 is given by u = (a 1 i + b 1 j + c 1 k )
and the direction of L 2 is given by v = (a 2 i + b 2 j + c 2 k ).
Iff u.v = 0 then u and v are orthogonal. 


The component (projection) of the vector a = 2 i - 3 j + 6 k along the vector 

b = i + 2 j + 3 k is 

Evaluate the definite integral of the function x^ 5 cosh 3 x between the limits

x = -1 and x = 1.  
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