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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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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. {Ì^wO OAC _|, `{X B, ^wOm AC H$m _Ü`-{~ÝXþ hmo VWm 
–

OA  = 


,a  
–

OB  = 

b  hmo, Vmo 

–
OC  Š`m hmoJm ? 

In a triangle OAC, if B is the mid-point of side AC and  
–

OA  = 


,a   

–
OB  = 


,b   then what is  

–
OC  ? 

2. g{Xem| 

a  = 

^
i  +  2

^
j  –  3

^
k  VWm 


b  = 3

^
i  – 

^
j  + 2

^
k  XmoZm| Ho$ bå~dV² EH$ Eogm 

g{Xe kmV H$s{OE, {OgH$m n[a_mU 171  hmo & 

Find a vector of magnitude 171  which is perpendicular to both of the 

vectors  

a  =  

^
i  +  2

^
j  –  3

^
k   and 


b  =  3

^
i  – 

^
j  + 2

^
k . 

3. aoImAm|  2x = 3y = – z  VWm  6x = – y = – 4z  Ho$ ~rM H$m H$moU kmV H$s{OE &  

Find the angle between the lines  2x = 3y = – z  and  6x = – y = – 4z. 

 

4. `{X 



















cossin–

sincos
A  hmo, Vmo {H$gr àmH¥$V g§»`m n Ho$ {bE, Det (An) H$m _mZ 

kmV H$s{OE & 

If 



















cossin–

sincos
A , then for any natural number n, find the value of 

Det (An). 

Downloaded From: http://www.cbseportal.com

Downloaded From: http://www.cbseportal.com



65/2/A 4 

5. {ZåZ AdH$b g_rH$aU Ho$ {bE BgH$s H$mo{Q>  d KmV  H$m `moJ\$b kmV H$s{OE : 

 y = x
2

23

dx

yd

dx

dy









 

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

equation : 

 y = x
2

23

dx

yd

dx

dy









 

6. {ZåZ AdH$b g_rH$aU H$m hb kmV H$s{OE : 

 0dy)x1(ydx)y1(x 22   

Find the solution of the following differential equation :  

 0dy)x1(ydx)y1(x 22    

 

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. àmapå^H$ n§{º$ g§{H«$`mAm| (ê$nmÝVaUm|) Ho$ à`moJ go {ZåZ Amì`yh H$m à{Vbmo_ kmV 
H$s{OE : 

 





















013

321

210

 

                          AWdm 

 `{X 























08–7

806–

760

A , 























021

201

110

B , 























3

2–

2

C , Vmo AC, 

BC VWm (A + B) C H$m n[aH$bZ H$s{OE & `h ^r gË`m{nV H$s{OE {H$  

(A + B) C = AC + BC. 
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65/2/A 5 P.T.O. 

Using elementary row operations (transformations), find the inverse of 

the following matrix : 

 





















013

321

210

 

             OR 

 If 























08–7

806–

760

A , 























021

201

110

B , 























3

2–

2

C , then calculate 

AC, BC and (A + B) C. Also verify that (A + B) C = AC + BC. 

8. \$bZ f(x) = |x| + |x – 1| H$s A§Vamb (–1, 2) _| gm§VË`Vm VWm AdH$bZr`Vm H$s 
{ddoMZm H$s{OE & 

Discuss the continuity and differentiability of the function  

f(x) = |x| + |x – 1| in the interval (–1, 2). 

9. `{X x = a (cos 2t + 2t sin 2t)  VWm  y = a (sin 2t – 2t cos 2t)  h¡, Vmo 
2

2

dx

yd  kmV 

H$s{OE & 

If  x = a (cos 2t + 2t sin 2t)  and  y = a (sin 2t – 2t cos 2t),  then find  
2

2

dx

yd
. 

10. `{X (ax + b) ey/x = x  h¡, Vmo {XImBE {H$  

 

2

2

2
3 y–

dx

dy
x

dx

yd
x 























 

If  (ax + b) ey/x = x,  then show that  

 

2

2

2
3 y–

dx

dy
x

dx

yd
x 






















  
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11. _mZ kmV H$s{OE : 

 dx
)xsinx(x

xcosx–xsin

 
 

                  AWdm       
_mZ kmV H$s{OE : 

 dx
)1x()1–x(

x
2

3

 
 

Evaluate : 

 dx
)xsinx(x

xcosx–xsin

 
 

                        OR 

Evaluate : 

 dx
)1x()1–x(

x
2

3

 
 

12. A Am¡a B Xmo n[adma h¢ & n[adma A _|, 4 nwéf, 6 _{hbmE± VWm 2 ~ƒo h¢, Am¡a n[adma B 

_|, 2 nwéf, 2 _{hbmE± VWm 4 ~ƒo h¢ & à{V nwéf, _{hbm d ~ƒo H$mo H«$_e: 2400, 

1900 VWm 1800 H¡$bmoar H$s X¡{ZH$ _mÌm XoZo H$m gwPmd h¡, Am¡a H«$_e: 45, 55 VWm  
33 J«m_ àmoQ>rZ XoZo H$m gwPmd {X`m OmVm h¡ & Cn`w©º$ gyMZm d VÏ` H$mo Amì`yh Ûmam 
{Zê${nV H$s{OE & Amì`yh JwUZ\$b H$m à`moJ H$aHo$, àË`oH$ n[adma Ho$ {bE H¡$bmoar VWm 
àmoQ>rZ H$s Xr OmZo dmbr Hw$b _mÌm kmV H$s{OE & Bg àíZ go Amn bmoJm| Ho$ ~rM gÝVw{bV 
Amhma Ho$ {bE {H$g àH$ma H$s OmJê$H$Vm CËnÞ H$a gH$Vo h¢ ? 

There are 2 families A and B. There are 4 men, 6 women and 2 children 

in family A, and 2 men, 2 women and 4 children in family B. The 

recommended daily amount of calories is 2400 for men, 1900 for women, 

1800 for children and 45 grams of proteins for men, 55 grams for women 

and 33 grams for children. Represent the above information using 

matrices. Using matrix multiplication, calculate the total requirement of 

calories and proteins for each of the 2 families. What awareness can you 

create among people about the balanced diet from this question ?   
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13. _mZ kmV H$s{OE : 

 






 










45

1
tan2tan 1–  

Evaluate : 

 






 










45

1
tan2tan 1–  

 

 

14. gma{UH$m| Ho$ JwUY_mªo H$m à`moJ H$a {gÕ H$s{OE {H$ 

 ).cba()a–c()c–b()b–a(2

c2c

b2b

a2a

3

3

3

  

 Using properties of determinants, prove that 

 ).cba()a–c()c–b()b–a(2

c2c

b2b

a2a

3

3

3

  

 

 

15. _mZ br{OE {H$   

a  = 

^
i  +  4

^
j  +  2

^
k ,   


b  =  3

^
i  –  2

^
j  + 7

^
k    Am¡a 

 

c  =  2

^
i  – 

^
j  + 4

^
k . EH$ Eogm g{Xe 


d  kmV H$s{OE Omo 


a  Am¡a 


b  XmoZm| na bå~ 

hmo Am¡a 

c  . 


d  =  27. 

Let 

a  = 

^
i  + 4

^
j  + 2

^
k ,  


b = 3

^
i  – 2

^
j  + 7

^
k   and  


c = 2

^
i  – 

^
j  + 4

^
k . Find 

a vector 

d  which is perpendicular to both 


a  and 


b   and 


c  . 


d  =  27. 
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16. {ZåZ aoImAm| Ho$ ~rM H$s Ý`yZV_ Xÿar kmV H$s{OE : 

 

r  = (

^
i  + 2

^
j  + 3

^
k ) +  (2

^
i  + 3

^
j  + 4

^
k ) 

 

r  = (2

^
i  + 4

^
j  + 5

^
k ) +  (4

^
i  + 6

^
j  + 8

^
k ) 

AWdm 

 Cg g_Vb H$m g_rH$aU kmV H$s{OE Omo g_Vbm|  2x + y – z = 3  VWm  
 5x – 3y + 4z + 9 = 0    H$s à{VÀN>oXZ aoIm go hmoH$a OmVm h¡ VWm aoIm  

 
5–

z–5

4

3–y

2

1–x
  Ho$ g_mÝVa h¡ & 

Find the shortest distance between the following lines : 

 

r  = (

^
i  + 2

^
j  + 3

^
k ) +  (2

^
i  + 3

^
j  + 4

^
k ) 

 

r  = (2

^
i  + 4

^
j  + 5

^
k ) +  (4

^
i  + 6

^
j  + 8

^
k )  

OR 

Find the equation of the plane passing through the line of intersection of 

the planes  2x + y – z = 3  and  5x – 3y + 4z + 9 = 0  and is parallel to the 

line 
5–

z–5

4

3–y

2

1–x
 . 

17. EH$ ì`{º$ Ho$ EH$ H$X_ AmJo MbZo H$s àm{`H$Vm 0.4 VWm EH$ H$X_ nrN>o hQ>Zo H$s 

àm{`H$Vm 0.6 h¡ & àm{`H$Vm kmV H$s{OE {H$ 5 H$X_ MbZo Ho$ níMmV², `h ì`{º$ 

àmapå^H$ {~ÝXþ go EH$ H$X_ Xÿa h¡ & 

AWdm 

 _mZ br{OE {H$ H$moB© b‹S>H$s EH$ nmgm CN>mbVr h¡ & `{X Cgo 1 `m 2 H$s g§»`m àmá hmoVr 

h¡, Vmo dh EH$ {gŠHo$ H$mo VrZ ~ma CN>mbVr h¡ Am¡a ‘nQ’> H$s g§»`m ZmoQ> H$aVr h¡ & `{X 

Cgo 3, 4, 5 `m 6 H$s g§»`m àmá hmoVr h¡, Vmo dh EH$ {gŠHo$ H$mo EH$ ~ma CN>mbVr h¡ Am¡a 

`h ZmoQ> H$aVr h¡ {H$ Cg na ‘{MV’ `m >‘nQ’> àmá hþAm & `{X Cgo R>rH$ EH$ ‘nQ’> àmá hmoVm 

h¡, Vmo CgHo$ Ûmam CN>mbo JE nmgo na 3, 4, 5 `m 6 àmá hmoZo H$s àm{`H$Vm Š`m h¡ ? 
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A man takes a step forward with probability 0.4 and backward with 

probability 0.6. Find the probability that at the end of 5 steps, he is one 

step away from the starting point.  

OR 

Suppose a girl throws a die. If she gets a 1 or 2, she tosses a coin three 

times and notes the number of ‘tails’. If she gets 3, 4, 5 or 6, she tosses a 

coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained 

exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with 

the die ? 

18. _mZ kmV H$s{OE : 

 




2/

0

2

2

xsin31

dxxcos
 

Evaluate : 

 




2/

0

2

2

xsin31

dxxcos
 

19. _mZ kmV H$s{OE : 

 dx
x2sin3

xcosxsin

4/

0
















 

Evaluate : 

 dx
x2sin3

xcosxsin

4/

0
















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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. `{X nadb` y2 = 16ax VWm aoIm y = 4mx Ûmam n[a~Õ joÌ H$m joÌ\$b 
12

a2

 dJ© BH$mB© 

h¡, Vmo g_mH$bZ Ho$ à`moJ go m H$m _mZ kmV H$s{OE & 

If the area bounded by the parabola  y2 = 16ax  and the line  y = 4mx  is  

12

a2

 sq. units, then using integration, find the value of m. 

 

21. {XImBE {H$ AdH$b g_rH$aU (x – y)
dx

dy  = x + 2y g_KmVr` h¡ VWm Bgo hb ^r  

H$s{OE & 

AWdm 

 dH«$m| Ho$ Hw$b (x – h)2 + (y – k)2 = r2  H$m AdH$b g_rH$aU kmV H$s{OE, Ohm± h VWm 

k ñdoÀN> AMa h¢ & 

Show that the differential  equation (x – y)
dx

dy
 = x + 2y is homogeneous 

and solve it also.  

OR 

Find the differential equation of the family of curves  

(x – h)2 + (y – k)2 = r2,  where h and k are arbitrary constants. 
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22. {~ÝXþ P(6, 5, 9) go hmoH$a OmZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE Omo {H$ {~ÝXþAm| 

A(3, –1, 2), B(5, 2, 4) VWm C(–1, –1, 6) go {ZYm©[aV Vb Ho$ g_m§Va h¡ & AV: Bg 

g_Vb H$s {~ÝXþ A go Xÿar ^r kmV H$s{OE & 

Find the equation of a plane passing through the point P(6, 5, 9) and 

parallel to the plane determined by the points A(3, –1, 2), B(5, 2, 4) and 

C(–1, –1, 6). Also find the distance of this plane from the point A. 

23. {ZYm©[aV H$s{OE {H$ Š`m g^r dmñV{dH$ g§»`mAm| Ho$ g_wƒ`    _| R = {(a, b) : a, b    

VWm a – b + 3   S, Ohm± S g^r An[a_o` g§»`mAm| H$m g_wƒ` h¡}, Ûmam n[a^m{fV 
gå~ÝY R ñdVwë`, g_{_V VWm g§H«$m_H$ h¡ & 

AWdm 

 _mZm {H$ A =           h¡ VWm A _| (a, b) * (c, d) = (a + c, b + d) Ûmam n[a^m{fV EH$ 
{ÛAmYmar g§{H«$`m h¡ & {gÕ H$s{OE {H$ * H«$_{d{Z_o` VWm gmhM ©̀ h¡ &  A _| * H$m 

VËg_H$ Ad`d kmV H$s{OE VWm Ad`d (3, – 5) H$m A _| à{Vbmo_ Ad`d ^r {b{IE & 

 Determine whether the relation R defined on the set     of all real 

numbers as R = {(a, b) : a, b      and a – b + 3   S, where S is the set of 

all irrational numbers}, is reflexive, symmetric and transitive. 

OR 

Let A =    and * be the binary operation on A defined by  

(a, b) * (c, d) = (a + c, b + d). Prove that * is commutative and associative. 

Find the identity element for * on A. Also write the inverse element of the 

element (3, – 5) in A. 

24. d¥Îm x2 + y2 = 4 Ho$ nhbo MVwWmªe Ho$ ^mJ Ho$ {H$gr {~ÝXþ na ~Zr ñne© aoIm x-Aj H$mo 
{~ÝXþ A d y-Aj H$mo {~ÝXþ B na H$mQ>Vr h¡ & `{X O, d¥Îm H$m Ho$ÝÐ hmo, Vmo (OA + OB) 

H$m Ý`yZV_ _mZ kmV H$s{OE & 

Tangent to the circle x2 + y2 = 4  at any point on it in the first quadrant 

makes intercepts OA and OB on x and y axes respectively, O being the 

centre of the circle. Find the minimum value of (OA + OB). 
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25. AmboIr` {d{Y Ûmam {ZåZ a¡{IH$ àmoJ«m_Z g_ñ`m H$mo hb H$s{OE & 

 {ZåZ ì`damoYm| Ho$ AÝVJ©V 

    x + 2y  10 

  x + y   6 

  3x + y  8 

      x, y  0  

z = 3x + 5y H$m Ý`yZV_rH$aU H$s{OE & 

 

Solve the following linear programming problem graphically.  

Minimise  z = 3x + 5y 

subject to the constraints 

     x + 2y  10 

   x + y   6 

  3x + y  8 

      x, y  0. 

26. EH$ H$be _| 5 bmb d 2 H$mbr J|X| h¢ & Xmo J|X| {~Zm à{VñWmnZm Ho$ `mÑÀN>`m {ZH$mbr 
JBª & _mZ br{OE {H$ X {ZH$mbr JB© H$mbr J|Xm| H$s g§»`m H$mo ì`º$ H$aVm h¡ & X Ho$ 

gå^m{dV _mZ Š`m h¢ ? Š`m X EH$ `mÑpÀN>H$ Ma h¡ ? `{X hm±, Vmo X H$m _mÜ` d àgaU 

kmV H$s{OE & 

An urn contains 5 red and 2 black balls. Two balls are randomly drawn, 

without replacement. Let X represent the number of black balls drawn. 

What are the possible values of X ? Is X a random variable ? If yes, find 

the mean and variance of X.  
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