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MATHEMATICS 

MTE-4 : ELEMENTARY ALGEBRA 

Time : 11/2 hours 	 Maximum Marks : 25 
Instructions : 
1. Students registered for both MTE-4 & MTE-5 courses should 

answer both the question papers in two separate answer 
books entering their enrolment number, course code and 
course title clearly on both the answer books. 

2. Students who have registered for MTE-4 or MTE-5 should 
answer the relevant question paper after entering their 
enrolment number, course code (poi course title on the answer 
hook. 

Note : Answer any three questions from question nos. 1 to 4. 
CO 	Question no. 5 is compulsory. Calculators are not co 

allowed. 

1. 	(a) Find the solution of the following system of 	3 
equations by Cramer's rule, if possible. 
Otherwise use the Gaussian elimination 
method'. 
x + y + z = 6 
x+ 2y + 3z =14 
2x + 3y + z =11 

(b) Find the square roots of 1+ i. 	 2 
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If A is the set of all even integers and B is 	2 
the set of all odd integers, then find A u B 

and (A u B)C 

1) For which values of x is 3 

  

non - singular ? 

3. (a) 	if a, 13 and -y are the roots of the equation 	21/2 
— 6x2  +10x — 6 = 0, find a2  + (32 -i- -y2  and 

1 	1 	1 
—+—+—  

,8 y • 

j1) 	If x, 	I, prove that 
	 21/2 

n(1 + xy + x2y2 	 v  n 1 11n -1  

+ X + X2  ± 	 + xn — ) 

+ v  + 1/2 + 	 4fl 

Does this inequality still hold. If x, y < ? 
Give reasons. 

4. (:-1) Prove De Moivre's theorem for nc- Z 	 2 

An amount of Rs. 65,000 is invested in the 	3 
shares of three companies at rates of 6%, 
8% and 9% per annum, respectively. The 
total annual income is Rs. 4,800. The income 
from the third investment is Rs. 600/- more 
than the income from the second investment. 
Franslate the situation into a system of three 
linear equations. 
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5. 	Which of the following statements are true :11;.? 	10 

which are false ? Justify your answers. 

(a) All the cube roots of i in C are 

Tr 
Zi =COs 	/sin 

2
- 

77 	Tr 
z2  =-- cos 6 I- ism —6  and 

5Tr 
z3 = cos -- + isM 

6 	6 

(b) All the roots of the equation 

— 4x —105=0 are real. 

(c) If A and H are respectively arithmetic and 

harmonic means of two unequal ni,11 

numbers x and y, then A > H. 

(d) If A c BLJC for three sets A, B, C, then 

A c. B or A c C. 

(e) The geometric representation of an 

inconsistent system of linear equations is a 

point. 

MTE-4 	 3 	 r 0. 



-4 

--1 I rift+ 3141 	w-Efwgr 

'1c1TRI- --Tr 

2011 

+II uld 

uld 

777 : / Vir' 	 3TFETWUT/ 3fT : 25 
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1. 	(a) 	t 	i1iftci 't-1 4-I 1101 fa-TF:f 	3 
9b4-R-fiRTR 	 3-1{.9-TT Tft#17:1 

P-Richoi rarg gRf 	7rd 

x+y+z=6 

x+2y+3z=14 

2x+3y+z=11 

(b) 1+i**7411-F 77i -Ifq7 	 2 
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2. 	(a) 	A -4,4 ft 4-p-r -91-frt- 	 B 	2 

fd1174.17Wf 	tA u B atY7(A u B)( -: 

1Ic 

(b) 	x 	flt74 4-11.1" CIAC9h 4d Li  I . 	3 

3. (a) zit a , 3 y 	x3 -6x2  + 10x —6 ----- 0 21/2 

1 	I 	 
t 	r1 t,car 042  +13 2  + y2 a ±  7+-7 fici 

---1-[7 I 

(b) ztt x, y 	f 	fay : 	 21/2 

n(1 + xyyy2 	 y n - 1. yn - 1) 

(1 +x +x2+ 	 + .un -I) 

(1+y+ii2+ 	 + yn- i) 

air 	3-7rfri-wr -ffq 	t, -q7 x, y < 1 t ? 

-s1-)Rui 

4. (a) nE Z N 	li3TT-1 -517)74 	#1-4 .T1f77 I 	2 

(b) 	65,000 T. ci-Ci i=h q-9-Trr-T ct) 	4o-11141 t 	3 

-irzr4 54,4-R1: 6%, 8% A7 9% 	chl 7 74 

-1;=i 	f-*--Err 	 aTrzr 4,800 T. 

t I t7=171.  tiTt '"A 377 77# ttr91-  61 

3-17f 74 600 T. 3-11 	77,1#P-Ifff 	 

	fry 	-r -F-w 
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5. irrd774 	Frw .4 t-4. 	317R7 10 

	

? 3-P-14 	TifQ ,i-,")13-R 

(a) 	c -4, it 	: 

Tr 
z- =cos —  + zsin 

2 	- 

77 
= COS 7— 	iSill 	‘-31;s17 

5Tr 
= cos 	-4- ;sin -- -) 	6 

(b) x3  -- 4x -- 105 =0 	71# .9-(9.  

(c) A31 	 H T 	1 4.-ititqq; 	?-41.3ix .A7 

y 	 4:44-11c1 	3-ftT TT I<- -1* Icrll'7q 	4.1 

A> 11?>‘1d1 	i 

;d)   A, B, C 	111- ABC t, 

ABIAcT 	14 i1 I 

(e) 	1 	7417*Tu1l 	3-17:41M. 	,T1 7T,-1-riTTAst-,4 

u 	fEtq, 	 
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