
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. If 1, w, w2 are cube roots of unity, then prove that ( )( )1 1 42 2- + + - =w w w w . 2

`{X 1, w, w2 EH$ Ho$ KZ_yb h¢, Vmo {g’ H$s{OE {H$ ( )( )1 1 42 2- + + - =w w w w .

2. If 2 1 2 1
1 1 42n

n
n

nP P- +
+ =: : , find the value of n. 2

`{X 2 1 2 1
1 1 42n

n
n

nP P- +
+ =: :  h°, Vmo n H$m _mZ kmV H$s{OEü&
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3. How many 3-digit numbers can be formed with the digits 1, 4, 7, 8 and 9, if the

digits are not repeated? 2

AßH$m| 1, 4, 7, 8 VWm 9 go, {~Zm {H$gr AßH$ H$mo XmohamE, 3 AßH$m| dmbr {H$VZr gßª`mE± ~ZmB© Om 
gH$Vr h¢ü?

4. Find the equation of the circle with centre at the point ( , )1 5  and which passes

through the point ( , )7 1- . 2

Cg d•Œm H$m g_rH$aU kmV H$s{OE {OgH$m Ho$›– {~›Xw ( , )1 5  na h° VWm Omo {~›Xw ( , )7 1-  go hmoH$a
OmVm h°ü&

5. In a GP, 5th and 8th terms are 80 and 640 respectively. Find the GP. 2

EH$ JwUmoŒma loUr H$m 5 dm± VWm 8 dm± nX H´$_eÖ 80 VWm 640 h¢ü& JwUmoŒma loUr kmV H$s{OEü&

6. If A = { , , , , }2 4 6 8 10 , B = { , , , }8 10 12 14  and C = { , , , }14 16 18 20 , then find 

A B CÈ È( ).
2

`{X A = { , , , , }2 4 6 8 10 , B = { , , , }8 10 12 14  VWm C = { , , , }14 16 18 20  h¢, Vmo A B CÈ È( )

kmV H$s{OEü&

7. Write the domain of f x
x

( ) =
-

1

12
. 2

f x
x

( ) =
-

1

12
 H$m ‡mßV {b{IEü&
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Or / AWdm                                    

Write the domain of f x
x

( ) =
-

1

3 62
.

f x
x

( ) =
-

1

3 62
 H$m ‡mßV kmV H$s{OEü&

8. Evaluate : 2

_mZ kmV H$r{OE :

cos sin sin- -+
é

ëê
ù

ûú
1 13

5

5

13
                  

9. Solve for x : 3

x Ho$ {bE hb H$s{OE :

( ) ( ) ( )a b x a b x a b+ + - + - =2 2 2 2 26 9 0        

Or / AWdm                                   

Solve for x :

x Ho$ {bE hb H$s{OE :

1 1 1 1
0

a b x a b x
a b

+ +
= + + = ¹,  and (VWm) x a b¹ - +( )

10. If 
x y

x y

x z

z w

+

+

-

+

æ

è
ç

ö

ø
÷ =

-æ

è
ç

ö

ø
÷

2 3 2

2

8

2

10
, find the values of x, y, z and w. 3

`{X 
x y

x y

x z

z w

+

+

-

+

æ

è
ç

ö

ø
÷ =

-æ

è
ç

ö

ø
÷

2 3 2

2

8

2

10
 h°, Vmo x, y, z VWm w Ho$ _mZ kmV H$s{OEü&
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11. Find the equation of tangent to the curve y x x= - +2 3 5 at the point ( , )1 3 . 3

dH´$ y x x= - +2 3 5 Ho$ {~›Xw ( , )1 3  na Òne©-aoIm H$m g_rH$aU kmV H$s{OEü&

Or / AWdm            

Find the domain of f x x( ) = -9 2 .

f x x( ) = -9 2  H$m ‡mßV kmV H$s{OEü&

12. Evaluate : 3

_mZ kmV H$s{OE :

lim
x

x x

x®

+ - -

0

1 1
              

Or / AWdm                             

Evaluate :

_mZ kmV H$s{OE :

lim
sin sin

sin sinx

x x

x x®

+

+0

4

2 3
               

13. In a simultaneous toss of two coins, find the probability of getting (a) 2 heads

and (b) exactly 1 head. 3

Xmo {g∏o$ EH$gmW CN>mbo JEü& {ZÂZ kmV H$aZo H$s ‡m{`H$Vm kmV H$s{OE :

(H$) 2 {MV

(I) Ho$db 1 {MV
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Or / AWdm

Find the probability of getting both red balls, when from a bag containing 5 red

and 4 black balls, two balls are drawn at random (a) with replacement and

(b) without replacement.

EH$ W°bo, {Og_| 5 bmb VWm 4 H$mbr J|X| h°ß, _| go Xmo J|X `m—¿N>`m {ZH$mbr JB©ü& XmoZm| J|Xm| Ho$
bmb aßJ Ho$ hmoZo H$s ‡m{`H$Vm kmV H$s{OE O~ J|X {ZH$mbZo Ho$ ~mX (H$) dm{ng aI Xr OmVr h° VWm 
(I) dm{ng Zht aIr OmVrü&

14. Using principle of mathematical induction, prove that 1 2 3
1

2
+ + + + =

+
...

( )
n

n n
,

where n is a natural number. 4

J{UVr` AmJ_Z go {g’ H$s{OE {H$ 1 2 3
1

2
+ + + + =

+
...

( )
n

n n
, Ohm± n EH$ ‡mH•$V gßª`m h°ü&

Or / AWdm

Find the middle term in the expansion of ( )x y2 2 8+ .

( )x y2 2 8+  Ho$ ‡gma _| _‹` nX kmV H$s{OEü&

15. Find the equation of the line passing through the points ( , )3 7-  and ( , )- -2 5 . 4

Cg aoIm H$m g_rH$aU kmV H$s{OE Omo {~›XwAm| ( , )3 7-  VWm ( , )- -2 5  go hmoH$a OmVr h°ü&

16. Find the equation of the circle which passes through the points ( , )1 0 , ( , )0 6-

and ( , )3 4 . 4

Cg d•Œm H$m g_rH$aU kmV H$s{OE Omo {~›XwAm| ( , )1 0 , ( , )0 6-  VWm ( , )3 4  go hmoH$a OmVm h°ü&
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17. If y x x= --sin [ ( )]1 22 1 , find 
dy

dx
. 4

`{X y x x= --sin [ ( )]1 22 1  h°, Vmo 
dy

dx
 kmV H$s{OEü&

Or / AWdm                             

If y
x

x
=

-

+

1

1

cos

cos
, find 

dy

dx
.

`{X y
x

x
=

-

+

1

1

cos

cos
 h°, Vmo 

dy

dx
 kmV H$s{OEü&

18. Solve the following differential equation : 4

{ZÂZ AdH$b g_rH$aU H$mo hb H$s{OE :

dy

dx
y x+ = 4               

19. Find the mean and variance of the following data : 4

{ZÂZ Am±H$ãS>m| Ho$ {bE _m‹` VWm ‡gaU kmV H$s{OE :

Classes (dJ©) 30–35 35–40 40–45 45–50 50–55 55–60 60–65 65–70

Fre quen cies 

(~maß~maVm)
2 3 8 12 16 5 2 2

20. Using matrices, solve the following system of equations : 6

AmÏ ỳhm| H$m ‡`moJ H$aHo$ {ZÂZ g_rH$aU {ZH$m` H$mo hb H$s{OE :

x y z

x y z

x y z

+ + =

- + =

- + =

3

2 2

2 3 2
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21. The 35th term of an AP is 69. Find the sum of its 69 terms. 6

EH$ g_mßVa loUr H$m 35dm± nX 69 h°ü& CgHo$ 69 nXm| H$m `moJ kmV H$s{OEü&

22. Solve the following trigonometric equation for general solution : 6

{ZÂZ {ÃH$moU{_Vr` g_rH$aU H$m Ï`mnH$ hb kmV H$s{OE :

2 3 02cos sinq q+ =

Or / AWdm           

In a DABC  if Ð =A 60º, prove that 
b

c a

c

a b+
+

+
= 1.

{H$gr {Ã^wO ABC  _| `{X Ð =A 60º, Xem©BE {H$ 
b

c a

c

a b+
+

+
= 1.

23. Find two positive numbers whose sum is 24 and the product is maximum. 6

Eogr Xmo YZ gßª`mE± kmV H$s{OE {OZH$m `moJ 24 h° VWm {OZH$m JwUZ\$b A{YH$V_ h°ü&

24. Find ( )x dx2
1

2
2+ò  as limit of sum.

6

( )x dx2
1

2
2+ò  H$m _mZ `moJ H$s gr_m Ho$ Í$n _| kmV H$s{OEü&

Or / AWdm              

Find the area of the region bounded above by y x= + 6, bounded below by 

y x= 2 and bounded on the sides by the lines x = 0 and x = 2.

y x= + 6 ¤mam D$na go, y x= 2 ¤mam ZrMo go, VWm Amg-nmg go aoImAmoß x = 0 VWm x = 2 ¤mam

n[a~’ joÃ H$m joÃ\$b kmV H$s{OEü&
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Vec tors and Three-di men sional Geometry )

( g{Xe VWm {Ã-Am`m_ ¡`m{_{V )

25. Prove that the points A, B  and C  with respective position vectors 2 3
r r
a b- ,

5
r r
a b-  and - -

r r
a b5  are collinear. 2

{g’ H$s{OE {H$ {~›Xw A, B VWm C {OZHo$ pÒW{V g{Xe H´$_eÖ 2 3
r r
a b- , 5

r r
a b-  VWm - -

r r
a b5

h¢, gß aoI h¢ü&

26. Find a unit vector in the direction of 
r r
a b- , where 

r
a i j k= + -$ $ $2 3  and 

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

r r
a b-  H$s {Xem _| EH$ EH$H$ g{Xe kmV H$s{OE, Ohm± 

r
a i j k= + -$ $ $2 3  VWm 

r
b i j k= - +2 2$ $ $ h°ü&

27. The foot of the perpendicular drawn from the origin to a plane is ( , , )4 2 5- - .

Find the equation of the plane. 4

_yb{~›Xw go {H$gr g_Vb na ItMo JE bß~ Ho$ nmX Ho$ {ZX}emßH$ ( , , )4 2 5- -  h¢ü& Cg g_Vb H$m
g_rH$aU kmV H$s{OEü&

28. Find the projection of vector $ $ $i j k- +2  on the vector 4 4 7$ $ $i j k- + . 6

g{Xe $ $ $i j k- +2  H$m g{Xe 4 4 7$ $ $i j k- +  na ‡jon kmV H$s{OEü&

Or / AWdm

Find the centre and radius of the circle given by the equations 

x y z x y z2 2 2 6 4 12 36 0+ + - - + - = , x y z+ - =2 2 1.

g_rH$aUm| x y z x y z2 2 2 6 4 12 36 0+ + - - + - = , x y z+ - =2 2 1 ¤mam ‡m· d•Œm H$m Ho$›– VWm 

{Ã¡`m kmV H$s{OEü&
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OP TION–II

{dH$ÎnçII

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

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

25. Mohan invested a part of Rs 15,000 in 5% stock at 90 and the remaining in

7% stock at 120. If his total income from the stocks is Rs 855, find his

respective investments in two stocks. 2

_mohZ Zo 15,000 È0 H$m Hw$N> ^mJ 90 na 5% ÒQ>m∞H$ _| VWm eof 120 na 7% ÒQ>m∞H$ _| {Zdoe
H$aVm h°ü& `{X XmoZm| ÒQm∞H$m| go Hw$b Am` 855 È0 h°, Vmo XmoZm| ÒQ>m∞H$m| _| AbJ-AbJ {Zdoe kmV
H$s{OEü&

26. A person at the age of 25 years takes an insurance policy of sum assured

Rs 50,000 for 30 years term. Calculate the premium for yearly payment

assuming the following detail : 3

Tab u lar pre mium/Rs 1,000 = Rs 40

Re bate for large sum as sured = Rs 2/Rs 1,000

Re bate for yearly pay ment = 3%

EH$ Ï`{∫$ {OgH$s Am ẁ 25 df© h°, 50,000 È0 H$s ~r_m nm∞{bgr 30 df© Ho$ {bE boVm h°ü& ZrMo
{XE JE {ddaU Ho$ AZwgma dm{f©H$ ^wJVmZ Ho$ {bE ‡r{_`_ H$s JUZm H$s{OE :

Vm{bH$m ‡r{_`_/1,000 È0 = 40 È0
A{YH$ ~r_m-am{e Ho$ {bE Ny>Q> = 2 È0/1,000 È0
dm{f©H$ ^wJVmZ Ho$ {bE Ny>Q> = 3%

Or / AWdm

Mrs. Ahuja’s unit stitches 20 ladies suits per day, out of which 50% are

exported to America and the rest are sold in domestic market. In preparing one

suit, 5 m cloth is required, which is purchased at Rs 120/metre and she adds

value of Rs 100 per suit. If excise duty on cloth is 5%, then calculate how much 

excise duty she has to pay to the government at the end of month using Cenvat

transaction method.

lr_Vr Amh˛Om 20 boS>rµO gyQ> ‡{V{XZ {gbVr h° {Og_| go dh 50% A_o[aH$m {Z`m©V H$a XoVr h° VWm 
eof 50% dh Kaoby ~mµOma _| ~oMVr h°ü& EH$ gyQ> ~ZmZo _| 5 _r0 H$nãS>m bJVm h°, Omo 120 È0 ‡{V 
_rQ>a Ho$ ^md go {_bVm h° VWm dh ‡À òH$ gyQ> na 100 È0 _yÎ` OmoãS>Vr h°ü& `{X H$nãS>o na CÀnmXZ-
ewÎH$ 5% hmo, Vmo kmV H$s{OE {H$ g°ZdmQ> VarH$m ‡`moJ H$a Cgo gaH$ma H$mo {H$VZm ewÎH$ EH$ _mg _| 
XoZm nãS>oJmü&
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27. Construct by simple average of price relative method, the price index of 2004,

taking 1999 as base year from the following data : 4

{ZÂZ{b{IV Am±H$ãS>m| go _yÎ`mZwnmVm| H$s gab _m‹` H$s ar{V go 1999 H$mo AmYma df© _mZH$a
df© 2004 Ho$ {bE _yÎ` gyMH$mßH$ kmV H$s{OE :

Com mod ity (dÒVw) A B C D E F

Price in 1999 (in Rs)

1999 _| _yÎ` (È0 _|)
60 50 60 50 25 20

Price in 2004 (in Rs)

2004 _| _yÎ` (È0 _|)
80 60 72 75 37½ 30

28. The cost function of a firm is given by C x x= + -2 52 . Find (a) the average cost

and (b) the marginal cost when x = 4. 6

EH$ \$_© H$m bmJV \$bZ C x x= + -2 52  h°, Vmo (H$) Am°gV bmJV VWm (I) gr_mßV bmJV kmV
H$s{OE O~ x = 4 h°ü&

H H H
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