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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 the remaining questions no. 1 to 6. 
Use of calculators is not allowed. 

(a) Given the function f(x) = x2  + 3x + 5 such 
that f : 11, 2] 	[5, 15]. 
Check whether f(x) is 
(i) One-one, 
(ii) Onto, 

(b) Evaluate : 
1 
f sin  -1 x dx  

- x2  
0 

(c) In a shooting competition, a shooter can 
score a ball 4 times out of 5. If he is given 
3 shots what are his chances of scoring a ball 
(i) exactly once, 
(ii) at least twice ? 

1. 

3 

4 
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2. (a) The following table gives the distribution of 
100 families according to their expenditure 
per week. The median of the distribution is 
24. Find the frequencies fl  and f2. 4 

Expenditure 
(in thousands of 	) No of families No. 

0 —10 14 

10 — 20 fi 

20 — 30 27 

30 — 40 f2 
40 — 50 15 

(b) Let z = ax2  + 2hxy + by2, where a, b and h 
a 2z 	2z  

are constants. Check whether 	 = 	. 2 
ax aY aY ax 

(c) Obtain the equation of the sphere having 
x = = z centre on the line 	 and 
3 2 —5 

passing through the points (0, — 2, — 4) and 

(2, — 1, — 1). 	 4 

3. (a) Divide 30 into two numbers x and y such 
that the product x2y is maximum. 	 3 

(b) Solve : 
(xy2  + x) dx + (yx2  + y) dy = 0 

(c) Obtain the regression line of y on x from the 
following data : 

x 2 3 4 5 6 

y 0.5 F5 1.2 1.5 2.0 
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4. (a) The position vectors of two points A and B 
are i + 3j + 4k and 2i + 5j + 7k, respectively. 
Find the direction cosines of the vector AB. 2 

(b) The marks in a seminar scored by 6 students 
in a competition are given below : 

7, 5, 8, 4, 3 and 6 

Test at 5% level of significance whether the 
average score is more than 5. 
[Given : t(0•05, 5) = 2.02, 00.05, 6) = 1.94] 

(c) Find the sum 

[1 1 	1 
+32 + + 3n-2 

1 

 2 x 3n-1  • 
3 

5. (a) The balls contained in 3 urns are as follows : 

Urn 1 — 6 Red 4 White 

Um 2 — 4 Red 6 White 

Urn 3 — 3 Red 7 White 

An urn is chosen randomly and a ball is 
drawn from it which was found to be red. 
Which urn is most likely to be selected ? 

(b) Find--Y-d  when y = 4 sin4  t, x = 4 cos4  t. 
dx 

(c) The fourth and eleventh terms of an AP are 
1 and 15, respectively. Obtain the nth term 
of the AP. 	 3 
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6. (a) A continuous random variable X has the 
PDF as 

fix) = kx (6 - x2); 0 x 2 

= 0, 	otherwise. 

Find : 	 4 

(i) The value of k 

(ii) Mean of X 

(iii) Variance of X 

(b) If 41+x + 41--x = 10, find x. 	 3 

(c) Find the equation of the tangent to the curve 

y (x - 2) (x - 3) - x + 7 = 0 

at the point where it cuts x-axis. 

7. State whether the following statements are true 
or false, giving reasons in support of your 
answers. 5x2=10 

(a) Given the regression lines x + 2y = 5 and 
2x + 3y = 8, the mean of y is 2. 

(b) If two dice are thrown simultaneously, then 
the probability of getting same numbers on 

both the dice is 1  
5 

(c) The asymptote of the curve 

(x2  + y2) x - ay2  = 0 (a > 0) parallel to y-axis 
is x + a = O. 

(d) lim 
2x -1 

 
2E-0 7x + 5 

(e) A(3, 1), B(9, 7) and C(- 3, 7) are the vertices 
of a right-angled triangle. 
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1. 	f(x) = x2  + 3x + 5 TTT tlitqffird th--0q 

f : [1, 2] —> [5, 15] 	TRTT 	I 

old *rf* ITT !Tx) 

(i) 	', 
(ii)•31r— r-41t 
	*ri*: 

1 f sin -1  x dx 
_ x2 

0 

(TT) 	4141(41(1 sl 	1 	oi 4, 'R-43 Ai fl mioi aIMT 

5 4 1:1 4 	ART   t I /Tit 2'14 

3 •RTYZ 'RR 714c dt-4) (i) t% 

	

3rrqr 	-44TraFr 
wzri 61411 

3 

3 

4 
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2. 	 t eff-*7 4 100 trit4R1 3kw vuffrg 
4 d14) (g4 * aTTR 4-eq 1 	i Ti I 4Eq 

HiPicbi 24 t I wi 	witai fl  3 t f2  -Srrqr 
*If4R I 	 4 

wi 
(T-A-rd 	4) trfrot -*t titsm 

0 - 10 14 

10 - 20 fi 

20 - 30 27 

30 - 40 

40 - 50 15 

lifq #ti* z = ax2  + 2hxy + by2, 	a, b 3 h 
2 	2 

3T9T 14N- 0* w 	-  az  I 2 
ax ay OY ax 

(ii) .7w i 	 wfichtui vw' *07 -Wm 4)-5 k 
-Y- = z  tR Pio 	 Rsall 

3 2 -5 
(0, - 2, - 4) 3k (2, - 1, - 1) 	ilq->t lvtai 

t I 	 4 

3. () titsen 30 	*wail x 311K y  4 f4iTrkd 

.04Rft--T4 I* Tfritho x2y 3TrWali t I 	3 

(r) .gR *rNR : 	 3 

(xy2 +x)dx+(yx2 +y)dy=0 

(Tr) Pi-ifAm T i* 1Z-R x 	y *I" TrITMor 
lErt Ta- 	 4 

x 2 3 4 5 6 

y 0.5 1.5 1.2 	, 1.5 2.0 
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4. (W) I  'RSA A * B 	tiR4i stolk1: 

i + 3j + 4k * 2i + 5j + 7k t 1 ti 	i AB *I• 

Rertt)) ,74iicr Vff cAN I 	 2 

(14) ii m1. 0.411,101 Rw AfAiit 	6 oli 	rkT 31P RI 

14.ARgd : 
7, 5, 8, 4,3 * 6 

5% tiPlichcii RR ttt4N *1NR 1 WIT atkiff 

AP* a* 5 4 ailimf 

Eitq T1R : t(0.05, 5) = 2.02, t(0.05, 6) = 1.94 I 5 

(In 
2 

 [1 + 
3 
 1 + 1 

32 
 + + 

3n-2  1 
	+ 	1  

2 x 3n-1  

*we 3rpt *IPA I 

5. (ii) 3 WA At PHigZgi 31-CK 4: 
eho;t1 1 — 6 	4 ti c 

mut 2 - 4'dirt 6 ti4c 

cbcvti 3 - 3 OM 7 ti 	4 

1r chtlkl ellicOtil 	t TRIT atR Ski 4 K-* 
211- I RAI q)(1k1  

*T-4-4r1T-44 alfim ? 

) Ifft y = 4 sin4  t, x = 4 cos4  t 	"ai (-t 
dx 

*ti* I 	 2 

(ii) 1 toticit 	f ITT 3 ituteit IT4 	 

1 * 15t I WilcIt k&W n4t xr4 Va.  *rNR I 3 
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6. 	ticlo 	 X "W -ATRWM tdR.  kt)O-1 

zrV4 

ftx) = kx (6 — x2); 0 x 5 2 

= 0, aTRRIT I 

	

TffA=C--4R 
	

4 

(i) kqTTIT4 

(ii) X 	"Rut 

(iii) XT witul 

NO 7ift 41-11C + 41-x = 	Ic nr-d. -407 

(Tr) 	ti Ns Ti 

y(x-2)(x-3)—x+7=0 
cniddi 	fEs1R w *'t v-14 1(511 

*i&fichtui Tff *tr-47 I 	 3 

7. 3TIT4 39 	lm chitui •k4 -ER -4-dffR -I* PH 	oRgi 
cbv1.1 eRTfzrrare - ti 	 5x2=10 

TERMITri 	x + 2y = 5 at 2x + 3y = 8 "a 74 
t, 	y 	ITral 2 	)+II I 

(Iv) 	Trr4 	Trr2i 	7rt   -ITR41 

Rw 	(4(911 31-rm- 	
5 

t I 

(Tr) 	i (x2  + y2) x — ay2  = 0 (a > 0) T y-aRT 
ar4Mx1Rff x+a=0 I 

2x — 1 2 
(1E )   — 	 . 

7x+5 7 

(3') A(3, 1),, B(9, 7) Ai C(— 3, 7) "R" wieh)ui "RIF 

7ft4 t I 
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