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J{UV 
MATHEMATICS 

 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 100 

Time allowed : 3 hours Maximum Marks : 100 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 12 h¢ & 

 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >26 àíZ h¢ & 

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 

_| 10.15 ~Oo {H$`m OmEJm & 10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo 
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 12 printed pages. 

 Code number given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 

 Please check that this question paper contains 26 questions. 

 Please write down the Serial Number of the question before 

attempting it. 

 15 minute time has been allotted to read this question paper. The question 

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

students will read the question paper only and will not write any answer on 

the answer-book during this period. 
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SET-1 
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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _§| 26 àíZ h¢ & 

(iii) IÊS> A Ho àíZ 1 – 6 VH$ A{V bKw-CÎma dmbo àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
1 A§H$ {ZYm©[aV h¡ & 

(iv) IÊS ~ Ho àíZ 7 – 19 VH$ XrK©-CÎma I àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
4 A§H$ {ZYm©[aV h¢ & 

(v) IÊS> g Ho àíZ 20 – 26 VH$ XrK©-CÎma II àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
6 A§H$ {ZYm©[aV h¢ & 

(vi) CÎma {bIZm àmaå^ H$aZo go nhbo H¥$n`m àíZ H$m H«$_m§H$ Adí` {b{IE & 

 

General Instructions : 

(i) All questions are compulsory. 

(ii) Please check that this question paper contains 26 questions. 

(iii) Questions 1 – 6 in Section A are very short-answer type questions carrying 

1 mark each. 

(iv) Questions 7 – 19 in Section B are long-answer I type questions carrying  

4 marks each. 

(v) Questions 20 – 26 in Section C are long-answer II type questions carrying 

6 marks each. 

(vi) Please write down the serial number of the question before attempting it.  
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IÊS> A 

SECTION A 

 

àíZ g§»`m 1 go 6 VH$ àË`oH$ àíZ H$m 1 A§H$ h¡ & 

Question numbers 1 to 6 carry 1 mark each. 

 

1. 

333

yxz

xzzyyx





  H$m _mZ kmV H$s{OE & 

Write the value of 

333

yxz

xzzyyx





 . 

2. {ZåZ AdH$b g_rH$aU H$s H$mo{Q> d KmV H$m `moJ\$b {b{IE : 

 0
dx

dy

dx

d
3






















 

Write the sum of the order and degree of the following differential 

equation : 

 0
dx

dy

dx

d
3






















 

3. {ZåZ AdH$b g_rH$aU H$m g_mH$bZ JwUH$ {b{IE : 

 0
dx

dy
)ycotxy2()y1( 2   

Write the integrating factor of the following differential equation : 

 0
dx

dy
)ycotxy2()y1( 2   
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4. `{X ^
a , ^

b  Am¡a ĉ  nañna bå~dV² _mÌH$ g{Xe hm|, Vmo |2^
a  + 

^
b  + ĉ | H$m _mZ kmV 

H$s{OE & 

If ^
a , 

^
b  and ĉ  are mutually perpendicular unit vectors, then find the 

value of |2^
a  + 

^
b  + ĉ |. 

5. EH$ _mÌH$ g{Xe {b{IE Omo g{Xem| 

a  =  

^
i  +  

^
j  + 

^
k  VWm 


b  =  

^
i  + 

^
j  XmoZm| Ho$ 

bå~dV² hmo & 

Write a unit vector perpendicular to both the vectors 

a  =  

^
i  +  

^
j  + 

^
k   

and 

b  =  

^
i  + 

^
j . 

6. EH$ aoIm Ho$ g_rH$aU 5x – 3 = 15y + 7 = 3 – 10z h¢ & Bg aoIm Ho$ {XH²$ H$moÁ`m 
(direction cosines) {b{IE & 

The equations of a line are 5x – 3 = 15y + 7 = 3 – 10z. Write the direction 

cosines of the line. 

IÊS> ~ 
SECTION B 

àíZ g§»`m 7 go 19 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 
Question numbers 7 to 19 carry 4 marks each. 

7. pñÌ`m| H$mo em¡Mmb` CnbãY H$amZo H$s gw{dYm H$mo àmoËgm{hV H$aZo Ho$ {bE EH$ g§ñWm Zo  
(i) Ka-Ka OmH$a (ii) nÌm| Ûmam, VWm (iii) qT>T>moao H$m ghmam {b`m, {OZ na à{V gånH©$ ì`` 

{ZåZ àH$ma h¡ : 
(i) < 50 

(ii) < 20 

(iii) < 40 

VrZ Jm±dm| X, Y VWm Z _| {H$E JE gånH©$ à`mgm| H$s g§»`m {ZåZ h¡ : 

 (i) (ii) (iii) 

X 400 300 100 

Y 300 250 75 

Z 500 400 150 

 Amì`yhm| Ho$ à`moJ go, g§ñWm Ûmam AbJ-AbJ Jm±dm| _| {H$`m J`m ì`` kmV H$s{OE & 

 g§ñWm Ho$ Bg à`mg Ûmam g_mO _| O{ZV hmoZo dmbm EH$ _yë` {b{IE & 
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To promote the making of toilets for women, an organisation tried  

to generate awareness through (i) house calls (ii) letters, and  

(iii) announcements. The cost for each mode per attempt is given below : 

(i) < 50 

(ii) < 20 

(iii) < 40 

 The number of attempts made in three villages X, Y, and Z are given 

below : 

 (i) (ii) (iii) 

X 400 300 100 

Y 300 250 75 

Z 500 400 150 

Find the total cost incurred by the organisation for the three villages 

separately, using matrices.      

Write one value generated by the organisation in the society. 

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

    
31

8
tan1xtan1xtan 111    

AWdm 

 {ZåZ H$mo {gÕ H$s{OE : 

 0
xz

1zx
cot

zy

1yz
cot

yx

1xy
cot 111 





































   

  (0 < xy, yx, zx < 1) 

Solve for x : 

    
31

8
tan1xtan1xtan 111    

OR 
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Prove the following : 

 0
xz

1zx
cot

zy

1yz
cot

yx

1xy
cot 111 





































   

  (0 < xy, yx, zx < 1)  

9. gma{UH$m| Ho$ JwUY_mªo Ho$ à`moJ go {ZåZ H$mo {gÕ H$s{OE :$ 

 .cba4

cbcbab

acbaba

cacbca

222

22

22

22









 

 Using properties of determinants, prove the following : 

 .cba4

cbcbab

acbaba

cacbca

222

22

22

22









 

10. Amì`yh   


























122

212

221

A  H$m ghI§S>O kmV H$s{OE &  

 AV: Xem©BE {H$  A . (adj A) =|A|I3.                       

Find the adjoint of the matrix 



























122

212

221

A  and hence show 

that A . (adj A) =|A|I3.    
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11. Xem©BE {H$ g^r x     Ho$ {bE \$bZ f(x) = |x – 1| + |x + 1|, {~ÝXþAm| x = – 1 VWm 
x = 1 na AdH$bZr` Zht h¡ & 

Show that the function f(x) = |x – 1| + |x + 1|, for all x    , is not 

differentiable at the points x = – 1 and x = 1. 

12. `{X x1–sinmey   h¡, Vmo Xem©BE {H$ .0ym–
dx

dy
x–

dx

yd
)x–1( 2

2

2
2   

If x1–sinmey  , then show that .0ym–
dx

dy
x–

dx

yd
)x–1( 2

2

2
2   

13. `{X 
1x

1x
)x(g;1x)x(f

2

2




  VWm h(x) = 2x – 3 h¡, Vmo f [h{g(x)}] kmV 

H$s{OE &  

 If 
1x

1x
)x(g;1x)x(f

2

2




  and h(x) = 2x – 3, then find  f [h{g(x)}]. 

14. _mZ kmV H$s{OE : 

   dxxx2)x23( 2.  

                  AWdm       

_mZ kmV H$s{OE : 

  


dx

)2x()1x(

1xx
2

2

 

Evaluate : 

   dxxx2)x23( 2.  

                        OR 

Evaluate : 

  


dx

)2x()1x(

1xx
2

2
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15. kmV H$s{OE : 

 
 4/

0

3 x2sin2xcos

dx
 

Find : 

 
 4/

0

3 x2sin2xcos

dx
 

16. kmV H$s{OE : 

  
dx

)1x(

xlog
2

 

Find : 

  
dx

)1x(

xlog
2

 

17. g{Xem| (

a  – 


b )  Am¡a (


c  – 


b ) XmoZm| Ho$ bå~dV² EH$ _mÌH$ g{Xe kmV H$s{OE Ohm± 


a  = 

^
i  + 2

^
j  + 

^
k ,  


b  = 2

^
i  + 

^
j  VWm 


c  = 3

^
i  – 4

^
j  – 5

^
k . 

If 

a  = 

^
i  + 2

^
j  + 

^
k ,  


b  = 2

^
i  + 

^
j  and 


c  = 3

^
i  – 4

^
j  – 5

^
k , then find a 

unit vector perpendicular to both of the vectors (

a –


b )  and (


c –


b ).  

18. {~ÝXþ (1, 2, – 4) go hmoH$a OmZo dmbr Cg aoIm H$m g_rH$aU kmV  

H$s{OE, Omo aoImAm| 

r  = (8

^
i  – 19

^
j  + 10

^
k ) + (3

^
i  – 16

^
j  + 7

^
k ) VWm  


r  = (15

^
i  + 29

^
j  + 5

^
k ) +  (3

^
i  + 8

^
j  – 5

^
k ) XmoZm| na bå~dV² hmo & 

AWdm 

 {~ÝXþAm| (– 1, 2, 0) VWm (2, 2, – 1) go JwµOaZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE 

Omo aoIm 
1–

1z

2

1y2

1

1–x 



  Ho$ g_mÝVa h¡ & 
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Find the equation of a line passing through the point (1, 2, – 4) and 

perpendicular to two lines 

r  = (8

^
i  – 19

^
j  + 10

^
k ) + (3

^
i  – 16

^
j  + 7

^
k )  

and 

r  = (15

^
i  + 29

^
j  + 5

^
k ) +  (3

^
i  + 8

^
j  – 5

^
k ).  

OR 

Find the equation of the plane passing through the points (–1, 2, 0),  

(2, 2, –1) and  parallel to the line 
1–

1z

2

1y2

1

1–x 



 . 

19. Vme Ho$ 52 nÎmm| H$s EH$ gw{_{lV JÈ>r _§o go 3 nÎmo CÎmamoÎma à{VñWmnZm Ho$ gmW {ZH$mbo 
OmVo h¢ & hþHw$_ Ho$ nÎmm| H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV H$s{OE & AV: ~§Q>Z H$m _mÜ` 
kmV H$s{OE & 

AWdm 

 EH$ à`moJ Ho$ 6 narjU {H$E JE & _mZm X EH$ {ÛnX Ma h¡ Omo gå~ÝY  
9P(X = 4) = P(X = 2) H$mo g§Vwï> H$aVm h¡ & g\$bVm H$s àm{`H$Vm kmV H$s{OE & 

Three cards are drawn successively with replacement from a well 

shuffled pack of 52 cards. Find the probability distribution of the number 

of spades. Hence find the mean of the distribution.  

OR 

For 6 trials of an experiment, let X be a binomial variate which satisfies 

the relation 9P(X = 4) = P(X = 2). Find the probability of success. 

IÊS> g 

SECTION C 

àíZ g§»`m 20 go 26 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Question numbers 20 to 26 carry 6 marks each. 

20. f(x) = 5x2 + 6x – 9 Ûmam àXÎm \$bZ f :    +  [– 9, ] na {dMma H$s{OE & {gÕ 

H$s{OE {H$ \$bZ f, 












 


5

3y554
)y(f 1–  Ho$ gmW ì`wËH«$_Ur` h¡ & 

AWdm 
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 g_wÀM` x = R – {– 1} _| EH$ {ÛAmYmar g§{H«$`m * {ZåZ ê$n _| n[a^m{fV h¡ : 

 x * y = x + y + xy,   x, y  X. 

 Om±M H$s{OE {H$ Š`m `h (*) g§{H«$`m H«$_{d{Z_o`, VWm gmhM ©̀ h¡ & Bg g§{H«$`m H$m 

VËg_H$ Ad`d ^r kmV H$s{OE VWm X Ho$ àË`oH$ Ad`d H$m à{Vbmo_ ^r kmV H$s{OE & 

  Consider f :  + [– 9, ] given by f(x) = 5x2 + 6x – 9. Prove that f is 

invertible with 












 


5

3y554
)y(f 1– . 

OR 

A binary operation * is defined on the set x = R – { – 1 } by 

 x * y = x + y + xy,   x, y  X.  

Check whether * is commutative and associative. Find its identity 

element and also find the inverse of each element of X.     

21. p H$m dh _mZ kmV H$s{OE {OgHo$ {bE dH«$ x2 = 9p (9 – y) VWm x2 = p (y + 1)  

EH$-Xÿgao H$mo g_H$moU na H$mQ>Vo h¢ & 

Find the value of p for when the curves x2 = 9p (9 – y) and x2 = p (y + 1) 

cut each other at right angles. 

22. g_mH$bZ {d{Y go {gÕ H$s{OE {H$ dH«$ y2 = 4x Ed§ x2 = 4y, aoImAm| x = 0, x = 4,  

y = 4 Ed§ y = 0 go {Kao dJ© Ho$ joÌ\$b H$mo VrZ ~am~a ^mJm| _| {d^m{OV H$aVo h¢ & 

Using integration, prove that the curves y2 = 4x and x2 = 4y divide the 

area of the square bounded by x = 0, x = 4, y = 4, and y = 0 into three 

equal parts.     
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23. {XImBE {H$ AdH$b g_rH$aU 
2

2

xxy

y

dx

dy


  g_KmVr` h¡ VWm Bgo hb ^r  

H$s{OE & 

AWdm 

 AdH$b g_rH$aU (tan–1 y – x) dy = (1 + y2) dx H$m {d{eï>> hb kmV H$s{OE, {X`m h¡ 
{H$ O~ y = 0 h¡ Vmo x = 1 h¡ & 

Show that the differential equation 
2

2

xxy

y

dx

dy


  is homogeneous and 

also solve it. 

OR 

Find the particular solution of the differential equation  

(tan–1 y – x) dy = (1 + y2) dx, given that x = 1 when y = 0. 

24. {~ÝXþ P(3, 4, 4) H$s Cg {~ÝXþ go Xÿar kmV H$s{OE, Ohm± {~ÝXþAm| A(3, – 4, – 5) Am¡a 

B(2, –3, 1) go hmo H$a OmZo dmbr aoIm g_Vb 2x + y + z = 7 H$mo à{VÀN>oX H$aVr h¡ & 

Find the distance of the point P(3, 4, 4) from the point, where the 

line joining  the points A(3, – 4, – 5) and B(2, – 3, 1) intersects the plane  

2x + y + z = 7. 

25. EH$ H$ånZr 3 àH$ma Ho$ H¡$bŠ ẁboQ>a : A, B VWm C AnZr Xmo \¡$ŠQ>[a`m| I VWm II _| V¡`ma 
H$aVr h¡ & H$ånZr Ho$ nmg A àH$ma Ho$ H$_-go-H$_ 6400, B àH$ma Ho$ H$_-go-H$_ 4000 

VWm C àH$ma Ho$ H$_-go-H$_ 4800 H¡$bŠ`wboQ>am| H$mo V¡`ma H$aZo H$m AZw~ÝY h¡ & \¡$ŠQ>ar I 

_| à{V{XZ àH$ma A Ho$ 50 H¡$bŠ`wboQ>a, àH$ma B Ho$ 50 H¡$bŠ`wboQ>a Am¡a àH$ma C Ho$  
30 H¡$bŠ`wboQ>a V¡`ma hmoVo h¢, O~{H$ \¡$ŠQ>ar II _| à{V{XZ àH$ma A Ho$ 40 H¡$bŠ`wboQ>a, 

àH$ma B Ho$ 20 H¡$bŠ`wboQ>a Am¡a àH$ma C Ho$ 40 H¡$bŠ`wboQ>a V¡`ma hmoVo h¢ & \¡$ŠQ>ar I H$mo 

MbmZo _| à{V{XZ < 12,000 H$m ˜M© AmVm h¡ VWm \¡$ŠQ>ar II H$mo MbmZo _| < 15,000 

H$m & àË`oH$ \¡$ŠQ>ar H$mo H$_-go-H$_ {H$VZo-{H$VZo {XZ MbmZm hmoJm, {Oggo \¡$ŠQ>ar MbmZo 

H$m ˜Mm© Ý`yZV_ hmo, Am¡a _m±J ^r nyar hmo gHo$ & àíZ H$mo a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a 

J«mµ\$ Ûmam hb H$s{OE & 
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A company manufactures three kinds of calculators : A, B and C in its 

two factories I and II. The company has got an order for manufacturing 

at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C. 

The daily output of factory I is of 50 calculators of kind A, 50 calculators 

of kind B, and 30 calculators of kind C. The daily output of factory II is of 

40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day 

to run factory I is < 12,000 and of factory II is < 15,000. How many days 

do the two factories have to be in operation to produce the order with the 

minimum cost ? Formulate this problem as an LPP and solve it 

graphically. 

26. EH$ ~moëQ> ~ZmZo Ho$ H$maImZo _| _erZ§o (`§Ì) A, B Am¡a C Hw$b CËnmXZ Ho$ H«$_e: 30%, 

50% Am¡a 20% ~moëQ> ~ZmVr h¢ & BZ _erZm| Ho$ CËnmXZ H$m H«$_e: 3, 4 Am¡a 1 à{VeV  

^mJ Iam~ (Ìw{Q>nyU©) hmoVm h¡ & ~moëQ>m| Ho$ Hw$b CËnmXZ _| go EH$ ~moëQ> `mÑÀN>`m {ZH$mbm 

OmVm h¡ Am¡a dh Iam~ nm`m OmVm h¡ & BgH$s àm{`H$Vm kmV H$s{OE {H$ `h ~moëQ> _erZ 

B Ûmam Zht ~Zm`m J`m h¡ & 

In a factory which manufactures bolts, machines A, B and C manufacture 

respectively 30%, 50% and 20% of the bolts. Of their outputs 3, 4 and 1 

percent respectively are defective bolts. A bolts is drawn at random from 

the product and is found to be defective. Find the probability that this is 

not manufactured by machine B.          

 


