
MATH E MAT ICS

J{UV
(311)

Time : 3 Hours ] [ Max i mum Marks : 100

g_` : 3 K Q>o ] [ nyUm™H$ : 100

Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(ii) All questions from Section ‘A’ are to be attempted. However, in some

questions, internal choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions

from one option only.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo I S> h¢—I S> "A' VWm I S> "~'ü&

(ii) I S> "A' Ho$ g^r ‡ÌZm| H$mo hb H$aZm h°ü& Hw$N> ‡ÌZm| Ho$ A›VJ©V {dH$În {XE JE h¢ü&

(iii) I S> "~' _| Xmo {dH$În h¢ü& narjm{W©`m| H$mo Ho$db EH$ {dH$În Ho$ hr ‡ÌZm| Ho$ CŒma XoZo h¢ü&

SEC TION–A

I S>–A

1. Find the condition that the roots of the equation ax bx c2 0+ + =  are in the

ratio m n: . 2

dh ‡{V~›Y kmV H$s{OE {H$ g_rH$aU ax bx c2 0+ + =  Ho$ _ybm| _| m n:  H$m AZwnmV hmoü&

2. If 1, w and w2 are the cube roots of unity, then prove that

( ) ( ) ( ) ( )2 2 2 2 492 10 11- - - - =w w w w 2

`{X 1, w VWm w2 EH$ Ho$ KZ_yb hm|, Vmo {g’ H$s{OE {H$ 

( ) ( ) ( ) ( )2 2 2 2 492 10 11- - - - =w w w w
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3. If the mth term of an AP is 1
n
 and the nth term is 1

m
, then find its ( )mn th term. 2

`{X {H$gr g_m›Va loUr H$m mdm± nX 1
n

 VWm ndm± nX 1
m

 hmo, Vmo BgH$m ( )mn dm± nX kmV H$s{OEü&

Or / AWdm         

If the arith me tic mean be tween two num bers is 34 and their geo met ric

mean is 16, then find the num bers.

`{X Xmo gßª`mAm| H$m g_m›Va _m‹` 34 Am°a JwUmoŒma _m‹` 16 hmo, Vmo gßª`mE± kmV H$s{OEü&

4. Show that the line passing through the points A ( , )5 6  and B ( , )2 3  is parallel

to the line passing through the points C ( , )9 2-  and D ( , )6 5- . 2

Xem©BE {H$ {~›XwAm| A ( , )5 6  VWm B ( , )2 3  _| go hmoH$a OmZo dmbr aoIm, {~›XwAm| C ( , )9 2-  VWm 
D ( , )6 5-  _| go hmoH$a OmZo dmbr aoIm Ho$ g_m›Va hmoJrü&

5. If A = { , , , , }1 2 3 4 5  and B = { , , }5 6 7 , then find (i) A B-  and (ii) B A- . 2

`{X A = { , , , , }1 2 3 4 5  Am°a B = { , , }5 6 7  hmo, Vmo (i) A B-  Am°a (ii) B A-  kmV H$s{OEü&

6. Express the complex number - -1 i in the polar form. 2

gpÂ_l gßª`m - -1 i H$mo Yẃdr` Í$n _| Ï`∫$ H$s{OEü&

7. If f x x( ) = +1 and g x x( ) = +2 2, then find f go  and g fo . 2

`{X f x x( ) = +1 VWm g x x( ) = +2 2 hmo, Vmo f go  Am°a g fo  kmV H$s{OEü&

8. Prove that

{g’ H$s{OE {H$

tan tan sec
p

q
p

q q
4 4

2 2+
æ
è
ç

ö
ø
÷ + -

æ
è
ç

ö
ø
÷ =          2
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9. In an examination, a question paper contains 12 questions divided into two

parts, Part—I and Part—II. Part—I contains 5 questions and Part—II contains

7 questions. A student is required to attempt 8 questions in all selecting at

least 3 questions from each part. In how many ways can a student select the

questions? 3

EH$ narjm Ho$ ‡ÌZ-nÃ _| Hw$b 12 ‡ÌZ h¢, {O›h| Xmo ^mJm|, ^mJççI VWm ^mJççII _| {d^m{OV {H$`m 
J`m h°ü& ^mJççI _| 5 ‡ÌZ VWm ^mJççII _| 7 ‡ÌZ h¢ü& ‡À òH$ ^mJ _| go H$_-go-H$_ 3 ‡ÌZ boVo
h˛E EH$ {d⁄mWu H$mo Hw$b 8 ‡ÌZm| Ho$ CŒma XoZo h¢ü& {H$VZr {d{Y`m| go EH$ {d⁄mWu ‡ÌZm| H$mo MwZ
gH$Vm h°?

Or / AWdm                  

How many words with or with out mean ing can be formed us ing all the

let ters of the word EQUA TION at a time so that the vow els and con so nants

oc cur to gether?

e„X EQUA TION Ho$ g^r Ajamo| H$mo BH$∆>o boH$a {H$VZo {^fi-{^fi e„X (CZH$m H$moB© AW© hmo `m
H$moB© AW© Z hmo) ~Zm ò Om gH$Vo h¢ {Oggo gmao Òda VWm gmao Ï ß̀OZ EH$gmW hm|ü&

10. Find the 5th term from the end in the expansion of 
x

x

3

2

9

2

2
-

æ

è
çç

ö

ø
÷÷ . 3

x

x

3

2

9

2

2
-

æ

è
çç

ö

ø
÷÷  Ho$ ‡gma _| A›V go 5dm± nX kmV H$s{OEü&         

11. Evaluate : 3

_mZ kmV H$s{OE Ö

dx

x9 25 2-
ò                                     

Or / AWdm                           

Evaluate :

_mZ kmV H$s{OE Ö

cos
/ 3

0

2
x dx

p
ò                                   
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12. Find the mean and variance for the following distribution : 3

{ZÂZ ~ßQ>Z Ho$ {bE _m‹` VWm ‡gaU kmV H$s{OE :

Marks ob tained

‡m·mßH$
: 15–25 25–35 35–45 45–55 55–65 65–75 75–85

Num ber of stu dents

{d⁄m{W©̀ m| H$s gßª`m
: 3 5 9 12 15 4 2

Or / AWdm                

If y x x x
=

¥

(sin ) (sin ) (sin )N

, then show that 
dy

dx

y x

y x
=

-

-

1

1

2 cot

log (sin )
.

`{X y x x x
=

¥

(sin ) (sin ) (sin )N

, Vmo Xem©BE {H$ 
dy

dx

y x

y x
=

-

-

1

1

2 cot

log (sin )
.

13. Solve the following differential equation : 3

{ZÂZ AdH$b g_rH$aU H$mo hb H$s{OE Ö

dy

dx
y x x+ =cot sin2       

Or / AWdm                           

Solve the following differential equation :

{ZÂZ AdH$b g_rH$aU H$mo hb H$s{OE Ö

( )x yx
dy

dx
y xy2 2 2 2 0- + + =

14. Evaluate : 4

_mZ kmV H$s{OE Ö

lim
cos

cosx

x

x®

-

-0

1 4

1 6
                                    

311/ISS/103A 5 [ P.T.O.



Or / AWdm                           

If y
x x

x x
=

+ - -

+ + -

é

ë

ê
ê

ù

û

ú
ú

-tan 1
2 2

2 2

1 1

1 1
, then find 

dy

dx
.

`{X y
x x

x x
=

+ - -

+ + -

é

ë

ê
ê

ù

û

ú
ú

-tan 1
2 2

2 2

1 1

1 1
 hmo, Vmo 

dy

dx
 kmV H$s{OEü&

15. In a single throw of two dice, find the probability that either a doublet or a

total of 9 will appear. 4

Xmo nm±go EH$ gmW \|$Ho$ JEü& ‡m{`H$Vm kmV H$s{OE {H$ `m Vmo XmoZm| na EH$ O°gm AßH$ AmEJm `m XmoZm|
AßH$m| H$m OmoãS> 9 hmoJmü&

16. Find the image of the point (3, 8) in the line x y+ =3 7. 4

aoIm x y+ =3 7 _| {~›Xw (3, 8) Ho$ ‡{V{~Â~ Ho$ {ZX}emßH$ kmV H$s{OEü&

17. Solve the following linear programming problem graphically : 4

  Minimize  Z x y= + 2

subject to the constraints

2 3

2 6

x y

x y

+ ³

+ ³
              

x y³ ³0 0,                   

{ZÂZ a°{IH$ ‡moJ´m_Z g_Ò`m H$mo AmboIr` {d{Y go hb H$s{OE Ö       

      › ỳZV_rH$aU   Z x y= + 2

{ZÂZ ‡{V~›Ym| Ho$ A›VJ©V

2 3

2 6

x y

x y

+ ³

+ ³
                         

x y³ ³0 0,                             
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18. Find the interval in which the function f x x x x( ) = - + +3 212 36 17 is

(a) increasing and (b) decreasing. 4

dh A›Vamb kmV H$s{OE {Og_| \$bZ f x x x x( ) = - + +3 212 36 17 (H$) dY©_mZ h° Am°a

(I) ımg_mZ h°ü&

Or / AWdm           

Prove that the curves x y= 2 and xy k=  cut at right angles, if 8 12k = .

{g’ H$s{OE {H$ dH´$ x y= 2 VWm xy k=  EH$-Xygao H$mo g_H$moU na H$mQ>|Jo, `{X 8 12k =  hmoü&

19. Find the equation of the circle passing through the points (1, 3), (5, 3) and 

( , )1 2- . 4

{~›XwAm| (1, 3), (5, 3) Am°a ( , )1 2-  _| go hmoH$a OmZo dmbo d•Œm H$m g_rH$aU kmV H$s{OEü&

20. Find the sum of the series 2 3 5 3 5 7 4 7 9. . . . . .+ + + L to n terms. 6

loUr 2 3 5 3 5 7 4 7 9. . . . . .+ + + L Ho$ n nXm| VH$ H$m `moJ\$b kmV H$s{OEü&

21. If A =

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 2

2 1 2

2 2 1

, then verify that A A I O2 4 5- - = , where I is a unit matrix

of order 3 3´  and O is a zero matrix of order 3 3´ . 6

`{X A =

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 2

2 1 2

2 2 1

 hmo, Vmo gÀ`m{nV H$s{OE {H$ A A I O2 4 5- - = , O~{H$ I, H´$_ 3 3´  H$m

EH$H$ AmÏ ỳh VWm O, H´$_ 3 3´  H$m ey›` AmÏ ỳh hmoü&       

Or / AWdm                         

Solve the following equation :

{ZÂZ g_rH$aU H$mo hb H$s{OE Ö

 

3 8 3 3

3 3 8 3

3 3 3 8

0

x

x

x

-

-

-

=              
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22. In any DABC , prove that

{H$gr DABC  _| {g’ H$s{OE {H$

b c

a
A

c a

b
B

a b

c
C

2 2

2

2 2

2

2 2

2
2 2 2 0

-
+

-
+

-
=sin sin sin   6

23. Evaluate ( )x x dx2
1

4
-ò  as limit of sum. 6

( )x x dx2
1

4
-ò  H$m _mZ `moJ H$s gr_m Ho$ Í$n _| kmV H$s{OEü&

Or / AWdm                         

Find the area of the region included between the parabolas y ax2 4=  and 

x ay2 4= , where a > 0.

nadb`m| y ax2 4=  VWm x ay2 4= , O~{H$ a > 0 , Ho$ ~rM {Kao joÃ H$m joÃ\$b kmV H$s{OEü&

24. Find the local maximum and local minimum values of the function 

f x x x( ) sin= -2 , - £ £
p p

2 2
x .

6

\$bZ f x x x( ) sin= -2 , - £ £
p p

2 2
x  Ho$ {bE ÒWmZr` C{É> VWm ÒWmZr` {ZpÂZ> _mZ kmV H$s{OEü&
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Vec tors and 3-D Geometry )

( g{Xe VWm {Ã-Am`m_ ¡`m{_{V )

25. Find the angle between the vectors 
r
a i j k= - +$ $ $ and 

r
b i j k= + -$ $ $. 2

g{Xem| 
r
a i j k= - +$ $ $ VWm 

r
b i j k= + -$ $ $ Ho$ ~rM H$m H$moU kmV H$s{OEü&

26. Find a unit vector in the direction of 2 3
r r
a b+ , where 

r
a i j k= + +$ $ $3  and 

r
b i j k= - -3 2$ $ $. 3

2 3
r r
a b+  H$s {Xem _| EH$H$ g{Xe kmV H$s{OE, O~{H$ 

r
a i j k= + +$ $ $3  VWm 

r
b i j k= - -3 2$ $ $ h°ü&

27. Find the equation of the plane passing through the point ( , , )- -1 1 2  and 

perpendicular to each of the planes 2 3 3 2x y z+ - =  and 5 4 6x y z- + = . 4

{~›Xw ( , , )- -1 1 2  go hmoH$a OmZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE, Omo g_Vbm| 
2 3 3 2x y z+ - =  VWm 5 4 6x y z- + =  _| go ‡À òH$ na bÂ~ hmoü&

Or / AWdm                   

Prove that the following lines are coplanar :

{g’ H$s{OE {H$ {ZÂZ aoImE± g_Vbr` h¢ Ö

x y z+
=

+
=

+1

3

3

5

5

7

x y z-
=

-
=

-2

1

4

4

6

7

28. Find the equation of the sphere for which the circle given by 

x y z y z2 2 2 7 2 2 0+ + + - + =  and 2 3 4 8 0x y z+ + - =  is a great circle. 6

Eogo Jmobo H$m g_rH$aU kmV H$s{OE {Og_| g_rH$aU x y z y z2 2 2 7 2 2 0+ + + - + =  VWm 

2 3 4 8 0x y z+ + - =  dmbm d•Œm Jmobo H$m d•hV≤ d•Œm h°ü&
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OP TION–II

{dH$ÎnçII

( Math e mat ics for Com merce, Eco nom ics and Business )

( dm{U¡`, AW©emÛ VWm Ï`dgm` Ho$ {bE J{UV )

25. The marginal cost (MC) of a product is given to be a constant multiple of

number of units x produced. Find the total cost function, if the fixed cost is

Rs 5,000 and the cost of producing 50 units is Rs 5,625. 2

`h {X`m h° {H$ {H$gr CÀnmX H$s gr_mßV bmJV (MC), CÀnm{XV BH$mB`m| H$s gßª`m x H$m pÒWa JwUmßH$ 
h°ü& `{X pÒWa bmJV 5,000 È0 VWm 50 BH$mB`m| H$s CÀnmXZ bmJV 5,625 È0 hmo, Vmo Hw$b bmJV 
\$bZ kmV H$s{OEü&

26. The demand function for a manufacturer’s product is x p= -70 5 , where x is

the number of units produced and p is the price per unit. At what value of x

will there be maximum revenue? What is that maximum revenue? 3

EH$ {Z_m©Vm Ho$ EH$ CÀnmXZ H$m _m±J \$bZ x p= -70 5  h°, O~ x CÀnm{XV BH$mB`m| H$s gßª`m VWm 
p ‡{V BH$mB© _yÎ` h°ü& x Ho$ {H$g _mZ na A{YH$V_ Am` hmoJr? dh A{YH$V_ Am` {H$VZr h°?

27. M/s Harsha Enterprises produces 50 kg of wafers per day by using inputs of

Rs 750. The company adds a value of Rs 10 per kg. If the excise duty is 16%,

calculate the total excise duty paid at the end of month of September with

5 weekly off-days using the Cenvat transaction method. 4

_°gg© hf© C⁄_ ‡{V{XZ 50 {H$0 J´m0 do\$a ({Mflg) ~ZmVr h° {OZ_| 750 È0 bJVo h¢ü& H$ÂnZr
10 È0 ‡{V {H$bmoJ́m_ d•{’ H$aVr h°ü& `{X CÀnmX ewÎH$ 16% hmo, Vmo {gVÂ~a _mg Ho$ A›V _| Xo`
Hw$b CÀnmX ewÎH$ H$s JUZm H$s{OE, `{X _mg _| 5 {XZ gmflVm{hH$ Nw>≈>r ahr hmoü& g°ZdmQ> gm°Xo H$s
{d{Y H$m ‡`moJ H$s{OEü&

Or / AWdm             

Calculate the annual premium for an endowment policy of Rs 75,000 taken at

the age of 25 years for a term of 20 years, assuming the following :

Tab u lar an nual pre mium—Rs 50·80/Rs 1,000

Rebate for mode of payment—3%

Re bate for large sum as sured—Rs 2/Rs 1,000
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25 df© H$s Am`w _| 20 df© Ho$ {bE br JB© 75,000 È0 H$s YZ-g_n©U (E›S>m°_|Q>) ~r_m nm∞{bgr
Ho$ {bE dm{f©H$ ‡r{_`_ H$s JUZm H$s{OEü& {ZÂZ eV] Xr JB© h¢ Ö

gmaUr dm{f©H$ ‡r{_`_—50·80 È0/1,000 È0

^wJVmZ {d{Y na Ny>Q>—3%

~ãS>r ~r_m am{e Ho$ {bE N>yQ>—2 È0/1,000 È0

28. A person invested Rs 26,000 partly in 3% at 81 and partly in 4% at par.

If the income derived from each is the same, find his investment in each. 6

EH$ Ï`{∫$ Zo 26,000 È0 H$m Hw$N> ^mJ 81 na 3% _| VWm eof g__yÎ` na 4% _| {Zdoe {H$`mü& 
`{X XmoZm| {Zdoem| go Cgo EH$g_mZ Am` h˛B© hmo, Vmo CgH$m ‡À òH$ _| {Zdoe kmV H$s{OEü&

H H H
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