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ELECTIVE COURSE : MATHEMATICS 
MTE-03 : MATHEMATICAL METHODS 

Time : 2 hours 	 Maximum Marks : 50 
(Weightage 70%) 

Note : Question no. 7 is compulsory. Attempt any four 
questions from Q. No. 1 to 6. Use of calculators is 
not allowed. 

1. (a) If the 9th  term of an A.P. is zero, prove that 
its 29th  term is double the 19th  term. 	3 

(b) Discuss the continuity of the function at 
x = 1 

- 5x — 4  ; 0 < x 1 
f(x) = 	 2 

4x3  —3x ; 1<x<2 

(c) The following table gives the frequency 
distribution of marks in a class of 
60 students : 

Marks : 0 — 4 4 — 8 8-12  12 — 16 16 — 20 20 — 24 

No. of 
students : 

10 12 18 9 6 5 

Calculate quartile deviation and median for 
the above data. 	 5 
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2. (a) Find a unit vector perpendicular to both the 

vectors i - 2j + 3k and i + 2j - k. 	 3 

(b) Find z for the following : 
dt 
	 2 

z = y2  + 3xy + 5x2  where x = sin t and y = cos t. 

(c) Compute the correlation coefficient for the 
following data : 

x -10 -5 0 5 10 

Y 5 9 7 11 13 

Also find the line of regression of y on x. 	5 

3. (a) A bag contains 5 white and 3 black balls. 
Two balls are drawn one after the other 
without replacement. Find the probability 
that the second ball drawn is black given 
that the first ball drawn is white. 	 2 

(b) Trace the following curve by stating the 

properties used : 

x2  (2a - y) = y3  

(c) Find the middle term in the expansion of 
14 

4. (a) Evaluate the following limit : 

+x+x2  - 2 
lim 	  
x-)3 
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(b) Height measurements of a sample of 
6 students were obtained as 5'7", 5'10", 6'2", 
6', 5'7" and 6'4". Find the unbiased estimate 
of population mean. Compare the sample 
standard deviation with the estimated 
population standard deviation. 

(c) A question paper has two parts, part A and 
part B, each containing 10 questions. If the 
student has to choose 8 questions from part 
A and 5 from part B, in how many ways can 
the questions be chosen ? 

5. (a) Evaluate the following integral : 
1 

x4  +1 	 dx 
x2 + 1 

(b) Find the equation of a sphere whose centre 
is same as that of the sphere 

x2  + y2  + z2  — 2x — 4y — 6z — 11 = 0 
but the radius is double of the given sphere. 

(c) In a binomial distribution consisting of 
5 independent trials, probability of 1 and 
2 successes are 0.4096 and 0.2048 
respectively. Find the probability of success 
of the distribution. 	 3 
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6. (a) Solve the following differential equation : 	4 
dy + y tan x = x2ex  cos x 
dx 

(b) For the exponential distribution with p.d.f. 

f(x) = ke-x  ; x>_0 
find k, c.d.f. and mean of the distribution. 	3 

(c) Consider the function f : R --> R defined as 
f(x) = x2  - 4 and function g : R -> R defined 
as g(x) = x + 2. Find f - g and g/f and also 
find their domain and range. 	 3 

7. State whether the following statements are true 
or false. Give reasons in support of your 
answer : 	 5x2=10 

(i) 30° = E radians and n radian = 90°. 
3 

(ii) Type-I error is same as the level of 
significance. 

(iii) Poisson distribution is a continuous 
distribution with mean p, and variance 112. 

(iv) Stationary points for the function 
4 

y = 3x3  - 16x are x =0, x = 
-J3 • 

(v) Function f : [1, 3] --> [5, 15] defined by 
f(x) = x2  + 2x - 3 is monotonically 
increasing. 
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6. PHiCiRsid 3T 	*1414)kui 	 : 	4 

d 
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x 
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(i) 30° = litzfq 
3 	
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(ii) 	 3.ft TIT2f---dT 	fl1-11-1 	I 

(iii) tEn#1.  teq WU/ t aTIT 3MTur [1,2  ain flcicl 	 

t I 

(iv) TF-07 y = 3x3  — 16x * 	'RPM 	x = 0, 
4 

I x= 
4 

— 

(v) f(x) = x2  + 2x - 3 giti tlfonft th-Fq 

f : [1, 3] -> [5, 15] 7-4: L7ff: 	' I 
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