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 MTE-03  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2022 

 

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 questions no. 1 to 6. Use of 

calculator is not allowed. 

1. (a) Let x, y, z be in A.P. and their sum is  15. If  

1, 3, 9 are added to these three numbers 

respectively, then they form a G.P. Find x, y 

and z. 4 

(b) Consider the normal distribution of weights 

of the students in a college with mean 55 kg 

and standard deviation 5 kg. What is the 

probability that a student weighs  

(i) between 60·5 kg and 64·5 kg ? 

(ii) more than 65 kg ? 

 [You may use these values : 

 (1) = 0·8413,  (1·1) = 0·8643,  (1·9) = 0·9713,  

(2) = 0·9772,  (2·1) = 0·9821] 6 

No. of Printed Pages : 8 
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2. (a) Find the maximum value of 
x

x ln
, where 

0 < x < . 4 

(b) Consider the set X = {x, y, z, v, w} and let  

A = {x, y} and B = {y, z, w} be subsets of set 

X. Verify the De Morgan’s laws for A and B.  6 

3. (a) Solve the differential equation  

  3ex tan y + (1 – ex) sec2 y 
dx

dy
 = 0. 4 

(b) Prove with the help of vectors that the points 

A(1, – 2, 3), B(2, 0, 4) and C(0, 3, 0) form a 

right-angled triangle. 4 

(c) Five bags of rice weigh 102 kg each and 

another eight bags weigh 98 kg each. What 

is average weight of the 13 bags ? 2 

4. (a) Let 

 f(x, y) = 
yx

xy3yx 33




. 

 Show that  fxy = fyx. 4 
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(b) Two identical coins are tossed 

simultaneously 100 times. Two heads appear 

30 times, two tails appear 30 times and one 

head and one tail appears 40 times. Does 

this result agree with the hypothesis that 

the tossing is random at 5% level of 

significance ? Justify.  6 

 [You may use these values : 

 2

05·0,1
  = 3·84, 2

05·0,2
  = 5·99, 2

05·0,3
  = 7·82]  

5. (a) Obtain the equation of the sphere  

having centre on the line 
3

x
 = 

2

y
 = 

5–

z
 and 

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

(2, – 1, – 1). 6 

(b) Three boxes have B1 : 5 Red 5 Black,  

B2 : 4 Red 8 Black, B3 : 3 Red 6 Black balls 

respectively. One box is chosen at random 

and a ball is drawn, which is found to be 

black. Find the probability that the box of B3 

was chosen. 4 

6. (a) Find the asymptotes of curve 

  y(x – y)3 – y(x – y) = 2 4 

(b) The probability of getting no misprint in a 

page of a book is e–4. What is the probability 

that a page contains more than 2 misprints ? 3 

(c) Consider a population of five units : A, B, C, 

D, E. List all the possible samples of size  

2 drawn from the above population without 

replacement. 3 
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7. Which of the following statements are True or 

 False ? Give a short proof or a counter example in 

support of your answer.  52=10 

(a) The function f : R  R defined as f(x) = x2 is 

injective. 

(b) If X has the uniform distribution on [a, b], 

then mean of X is 
2

a–b
. 

(c) The domain of the real valued function  

f defined by f(x) = 
x1

x2–1


 is the set of all 

real numbers. 

(d) The function f defined by f(x) = cos x is 

monotonic in the interval [0, ]. 

(e) If two variables X and Y are positively 

correlated, then the coefficient of correlation 

between them lies in [– 1, 1].  
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 E_.Q>r.B©.-03  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 
gÌm§V narjm 

{Xgå~a, 2022 

 

EopÀN>H$ nmR>çH«$_ : J{UV 

E_.Q>r.B©.-03 : J{UVr` {d{Y`m± 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%) 

ZmoQ> : àíZ g§. 7 A{Zdm ©̀ h¡ & àíZ g§. 1 go 6 _| go {H$Ýht 
Mma àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>a H$m à`moJ H$aZo H$s 
AZw_{V Zht h¡ &  

1. (H$) _mZ br{OE x, y, z g_m§Va loUr _| h¡ Am¡a BZH$m 
`moJ\$b 15 h¡ & `{X BZ VrZm| g§»`mAm| _| H«$_e:  
1, 3, 9 Omo‹S>m OmE, Vmo BZgo EH$ JwUmoÎma loUr àmá 
hmoVr h¡ & x, y Am¡a z kmV H$s{OE & 4 

(I) EH$ H$m°boO Ho$ N>mÌm| Ho$ ^mam| H$m àgm_mÝ` ~§Q>Z 
br{OE {OgH$m _mÜ` 55 {H$J«m h¡ Am¡a _mZH$ {dMbZ 
5 {H$J«m h¡ & Bg ~mV H$s àm{`H$Vm Š`m h¡ {H$ EH$ 
N>mÌ H$m ^ma 
(i) 60·5 {H$J«m Am¡a 64·5 {H$J«m Ho$ ~rM hmo ? 
(ii) 65 {H$J«m go A{YH$ hmo ? 

 [Amn BZ _mZm| H$m à`moJ H$a gH$Vo h¢ : 
 (1) = 0·8413,  (1·1) = 0·8643,  (1·9) = 0·9713,  

(2) = 0·9772,  (2·1) = 0·9821] 6 
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2. (H$) 
x

x ln
 H$m A{YH$V_ _mZ kmV H$s{OE, Ohm±  

0 < x <  h¡ & 4 

(I) g_wƒ` X = {x, y, z, v, w} br{OE Am¡a _mZ br{OE 

A = {x, y} Am¡a B = {y, z, w} g_wƒ` X Ho$ 

Cng_wƒ` h¢ & A Am¡a B Ho$ {bE X _m°J©Z {Z`_m| H$mo 

gË`m{nV H$s{OE & 6 

3. (H$) AdH$b g_rH$aU  

 3ex tan y + (1 – ex) sec2 y 
dx

dy
 = 0  

 H$mo hb H$s{OE & 4 

(I) g{Xem| H$s ghm`Vm go `h {gÕ H$s{OE {H$ {~ÝXþAm| 

A(1, – 2, 3), B(2, 0, 4) Am¡a C(0, 3, 0) go EH$ 

g_H$moU {Ì^wO ~ZVm h¡ & 4 

(J) Mmdb H$s nm±M ~mo[a`m| _| àË`oH$ ~moar H$m ^ma  

102 {H$J«m h¡ Am¡a AÝ` AmR> ~mo[a`m| _| àË`oH$ ~moar 

H$m ^ma 98 {H$J«m h¡ & BZ 13 ~mo[a`m| H$m Am¡gV ^ma 

{H$VZm h¡ ? 2 

4. (H$) _mZ br{OE  

 f(x, y) = 
yx

xy3yx 33




.  

 {XImBE {H$ fxy = fyx. 4 
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(I) Xmo g_mZ {gŠH$m| H$mo bJmVma 100 ~ma CN>mbZo na Xmo 
{MV 30 ~ma AmVo h¢, Xmo nQ> 30 ~ma AmVo h¢ Am¡a EH$ 
{MV Am¡a EH$ nQ> 40 ~ma AmVo h¢ & Š`m `h n[aUm_ 
Bg n[aH$ënZm go _ob ImVm h¡ {H$ 5% gmW©H$Vm-ñVa 
na {gŠH$m| H$mo CN>mbZm `mÑpÀN>H$ h¡ ? nw{ï> H$s{OE & 

 [Amn BZ _mZm| H$m à`moJ H$a gH$Vo h¢ :  6 

 2

05·0,1
  = 3·84, 2

05·0,2
  = 5·99, 2

05·0,3
  = 7·82]  

5. (H$) Cg Jmobo H$m g_rH$aU kmV H$s{OE {OgH$m Ho$ÝÐ aoIm 

3

x
 = 

2

y
 = 

5–

z  na pñWV h¡ Am¡a Omo {~ÝXþAm|  

(0, – 2, – 4) Am¡a (2, – 1, – 1) go hmoH$a JwµOaVm h¡ & 6 

(I) VrZ {S>ã~m| _| H«$_e: B1 : 5 bmb Am¡a 5 H$mbr,  
B2 : 4 bmb Am¡a 8 H$mbr, B3 : 3 bmb Am¡a  

6 H$mbr J|X| h¢ & EH$ {S>ã~m `mÑÀN>`m MwZm OmVm h¡ 
Am¡a Cg_| go EH$ J|X {ZH$mbr JB© h¡ Omo {H$ H$mbo a§J 
H$s nmB© JB© & Bg ~mV H$s àm{`H$Vm kmV H$s{OE {H$ 
MwZm J`m {S>ã~m B3 Wm &   4 

6. (H$) dH«$ y(x – y)3 – y(x – y) = 2 H$s AZ§Vñn{e©`m± kmV 
H$s{OE & 4 

(I) EH$ nwñVH$ Ho$ EH$ n¥îR> na H$moB© ^r JbVr Z hmoZo H$s 
àm{`H$Vm e–4 h¡ & EH$ n¥îR> na 2 go A{YH$ Jb{V`m± 
hmoZo H$s àm{`H$Vm kmV H$s{OE & 3 

(J) nm±M BH$mB`m± : A, B, C, D, E dmbr EH$ g_pîQ> 
br{OE & à{VñWmnZ {H$E {~Zm D$na H$s g_pîQ> go 
{bE JE AmH$ma 2 Ho$ g^r g§^d à{VXem] H$s gyMr 
~ZmBE & 3  
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7. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ `m AgË` ? AnZo 

CÎma Ho$ nj _| g§{já Cnn{Îm `m àË`wXmhaU Xr{OE & 52=10 

(H$) f(x) = x2 Ûmam n[a^m{fV \$bZ f : R  R EH¡$H$s h¡ &  

(I) `{X [a, b] na X H$m EH$g_mZ ~§Q>Z h¡, Vmo X H$m 

_mÜ` 
2

a–b  hmoJm & 

(J) f(x) = 
x1

x2–1


 Ûmam n[a^m{fV dmñV{dH$ _mZ \$bZ 

f H$m àm§V g^r dmñV{dH$ g§»`mAm| H$m g_wƒ` h¡ & 

(K) f(x) = cos x Ûmam n[a^m{fV \$bZ f A§Vamb [0, ] _| 

EH${XîQ> h¡ & 

(L>) `{X Xmo Ma X Am¡a Y YZmË_H$ ê$n go ghg§~§{YV hm|, 

Vmo X Am¡a Y Ho$ ~rM ghg§~§Y JwUm§H$ [– 1,  1] _| 

pñWV hmoJm & 


