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

1. (a) If function f : R 	R is defined by 

f(x) = 4x + 1, then show that f is a bijection. 

Find the formula that defines f -1 . 	 3 

(b) If y = ex  + e-x, prove that ±th  = \/y2 - 4 . 	3 
dx 

(c) The difference of mean and variance of a 

binomial distribution of 9 trials is 4. Find 

the probability p of success of the binomial 

distribution. Also find the probability of 

(i) exactly two successes, and 

(ii) less than two successes. 	 4 
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2. (a) The product of two positive real numbers is 
25. Find the minimum value of their sum. 	3 

(b) A and B are two events which are 
independent. The probability that both A 

1 
6 

and B occur is  —  and the probability that 

neither of them occurs is 1 .  Find 
3 

(i) the probability of the occurrence of A, 
and 

(ii) the probability of the occurrence of B. 	4 
(c) Find the unit vector perpendicular to each of 

the vectors a= +j +k and b = 2i + 3j  —  k. 
Find the angle between the given vectors. 3 

3. (a) Find the point of intersection of the plane 
3x  —  2y + 3z  —  2 = 0 and the line 
x  —  1 y  +  1 z  —  1 

3 	2 	—2 

(b) Verify Euler's theorem for the function 
f(x, y) = ax2  + 2hxy + by2 . 

(c) If X has the probability density function 

f(x) = 
ke3x , forx>0 

0, 	elsewhere 

find 
(i) the value of the constant k, 
(ii) P(0.5 5. X 5 1), 
(iii) the mean of X, 
(iv) the variance of X. 	 5 

3 

2 

MTE-03(S) 	 2 



4. (a) Among 64 offsprings of a certain cross 
between guinea pigs, 34 were red, 10 were 
black and 20 were white. According to the 
genetic model, these numbers should be in 
the ratio 9 : 3 : 4. Are the data consistent 
with the model at 5% level ? 

[The following values of x2  may be useful : 

x2  = 7-81, = 5 . 99,  ,„ 2 
3, 0.05 '2, 0.05 '1, 0-05 

= 3.841 

(b) Solve the differential equation 

	

dy 	3 
d-73-c  = xy — xy. 

(c) Evaluate : 

lira 
x->4 Vx2 ÷ 9  _ 5  

5. (a) For five observations of pairs (x, y) of 
variables x and y, the following results are 
obtained : 

Ex=  15, E y = 25, E x2  = 55, E ye  = 135, 
E xy = 83 

Find the two lines of regression. 
(b) Suppose a protein of mass m disintegrates 

into amino acids according to the formula 

m =
8

, where t indicates time. Find the 
t + 2 

average rate of reaction in the time interval 
t = 0 to t = 2. 

(c) Find the term free of x in the binomial 
6 

5 
expansion of (4x — 	. 

x` 

x2 - 16 

4 

4 

2 

4 

3 
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6. (a) A club has 9 members having ages 21, 28, 
23, 29, 52, 43, 32, 37 and 30 years. One has 
to be at least 30 years of age to be eligible for 
the presidentship of the club. A simple 
random sample of size 5 is selected to 
provide an estimate of the population 
proportion eligible for presidentship. Find 
the mean and the standard error of this 
estimate. 3 

(b) Evaluate the integral 

x111- 2 dx. 	 4 
Jo 

(c) Obtain the graph of the function f defined by 

f(x) = x2  + 4, V x R. 	 3 

7. State whether the following statements are true 
or false. Give reasons for your answers. 	 10 

(a) If a function f : R —> R is such that 
f(x) = cos (x + 2), then f is invertible. 

(b) If the correlation coefficient between x and y 
is 0.5, then the correlation coefficient 
between 2x and y is 1. 

(c) The mode of a given data, if it exists, is 
unique. 

(d) The function f : R —> R defined as f(x) = l x 
is continuous. 

(e) Type-I error is the same as the level of 
significance. 
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Wrf TR-4/i slrl< er7V / ck,j5c.-?ej 3iT TRThr 9514 

3757/ft 7-eff* / 

1. () 4IR 1-1104 f: R —> R, f(x) = 4x + 1 qikr 111-0-TifEm 
tur$7 1 f7Wr 	I f -1  

trio 5m .m4 aior a  1-ft vc-f *C—A7 

zft y = ex + e-x t, 	Urz =t-r-A7 

--1 = Vy 2  — 4 I 
dx 

(TT) 9 tifird a 	I c 	 ele.4 	TriVri 3T  TR:Rul 

3-T—dT 4 t I f7  	-5177f c44 

elchlf p  	I 1:-‘1)-iroRgo SIIRIchd10, 

(i) cr, 	miuct .bk-ir 

(ii) t14 

3 

3 

4 
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2. 	() 
	

R-ci gob t1774:1-  ..R9q1311. 	I1ui-1410 25 t I 

	trich-9 ffRird1.1 1:17 ;1Ici trrA7 I 	3 

(f) 
	

I1..(1 .4e.-11‘ .  A AT B 

*Z110 	miflicbir 1 t 3t1T 	 4 4 f-*7:Pr 

*1ff 1:110 	 e4cbcIf 
3 
 t I Vcf *11-47 

(i) A * Zire7 	 (slItgchdr, 

(ii) B*fc 614 	411"qct>d1 I 	 4 

(7.1) 41a=i+j+kAlb= 2i+ 3j-kt,A. qF 

7**1:1F471 	 -*:"T17 	TItA a 3117 b 	1f 

t I rqi, 	41-4-4- * 	ch)uI Iii ;11d 41N7 I 3 

3. () *1 1-10(1. 	3x - 2y + 3z - 2 = 0 	3 	bar 
x —1 y+1 z-1 

3 	2 	-2 

Alf-A7 I 	 3 

1470-1 f(x, y) = ax2  + 2hxy + by2 * i 	iL 3-lizEd7 

7144 tic.Y-411Z1c1 	rr-4l I 	 2 

qr< 	 11-icer 14,(14 

ke-3x , 	x > 0 
f(x)= 

0, 

t, 	 ;11c1.  WA7 : 	 5 
(i) 3-17 k*T 1:f17 
(ii) P(0.5 X 1) 
(iii) X*T 17'67 
(iv) X*T Wituf 
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4. (*) 5)-11-* 	#N. 	,414 4-47 7 64 <10:011. A A 

34 OM, 10 Rc AT 20 T11: 	I 1-4F-6-  

id i * aTTRTT 	 ar -crrff 

9 : 3 : 4 	 I 'ziT 5% 	31tTt 

Tirrff ? 	 4 

[x 2 * PIHR4Zgcr ITR *I* 1 	cV 7:R1W1 	4 I : 

x2
3 	

= 7.81, 
x2 0.05 = 

5.99, x2 0.05 
= 3.841 

	

0.05 	 2 	 1,  

31W7 (-14-ncMuf —
dy 

= xy
3 
- xy 

clx 

'1-r-A7 

(Tr) itc,-44icb-r*rft7 : 

x2 - 16 

x 	y i 'TN 	 (x, y) * 	 

	tffturP4 31717f 	: 

x . 15, E y = 25, E x2  = 55, E y2  = 135, 
E xy = 83 

iii; 

AriTs3PPT 	wrff trr-A7 I 

#tr-A7 	 m rt-eq m=  28  
t + 2 

	

aTTrT -Wt-41 3T1 i1 A f4 1T- 	t, site t wrzr 

t-ka-  ct)tdi t I TIWT aialT9t= 0At= 2 =1 

311-uff -mrcir54-,q1 T Tild W-A7 

( 	5  
4x - 	* fgrq SR1R 	trq ql1cf 

x 

13(A- Tnt 

5. () 

(i) 

(TO 

lim 
x->4 /x 2 + 9  _ 5  

4 

2 

4 

3 

3 
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t I 3TaRT trq* FM 41)14  Tr1:6Z 3Tim 
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A11  AR-1r t 	 Irt7 

i-11.1ch d pfd*"1.F7R I 	 3 

2 
WA I 	che f x lfx + 2 dx 	4.0 I cfri c it I 	4 

(TI) f(x) = x2  + 4, Vxe R ItI tif-o-wriEm Tffq f 

;ir.b *11V I 	 3 

7. A-dTIR 	PIHrortgcf *217 Hrei t TTT 3? 7F 13- 

3rlt * chlktri AdT-4R I 	 10 

	

(*) 4IR f : R —> R -) 	th—d.q t Nu* k.g;.  

f(x) = cos (x + 2), dA f oe.jr;b 4-1u11 41 -1 1 1f I 

(Z3.) 411'4 x 3T1T y * 414 .-Wie;iV -ri* 0.5 t, 

2x 	y* At-A .q-61;i-4U rguTi* 1 -1J11 I 

(Tr) qk 	3TT- 	1 i 	 3.TPr t, 

34fcdtzT 	t 

0=0 f(x) = I x I gRI tribTrrEid 1:5-ffq f : R —> R fidcf 

1 

TIP-47T f.(* st*IcIk c t I 

6. 	( ) 

(1) 
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