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{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> 11 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 11 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. g{Xem| ^
i  – 

^
j  VWm ^

j  – 
^
k  Ho$ ~rM H$m H$moU kmV H$s{OE & 

Find the angle between the vectors 
^
i  – 

^
j  and 

^
j  – 

^
k . 

2. {~ÝXþ (2, 5, – 3) H$s g_Vb 

r . (6

^
i  – 3

^
j  + 2

^
k ) = 4 go Xÿar kmV H$s{OE & 

Find the distance of a point (2, 5, – 3) from the plane 


r . (6

^
i  – 3

^
j  + 2

^
k ) = 4. 

3. `{X 

a  = 2

^
i  + 

^
j  + 3

^
k   Am¡a  


b  =  3

^
i  +  5

^
j  – 2

^
k  h¡, Vmo |


a  × 


b | kmV  

H$s{OE & 

If 

a  = 2

^
i  + 

^
j  + 3

^
k   and  


b  =  3

^
i  +  5

^
j  – 2

^
k ,  then find  |


a  × 


b |. 

4. _yb {~ÝXþ go JwµOaZo dmbr aoImAm| Ho$ Hw$b H$m AdH$b g_rH$aU kmV H$s{OE & 

Find the differential equation of the family of lines passing through the 

origin.  

5. {ZåZ AdH$b g_rH$aU H$m g_mH$bZ JwUH$ kmV H$s{OE : 

 x log x
dx

dy
 + y = 2 log x 

Find the integrating factor for the following differential equation : 

 x log x
dx

dy
 + y = 2 log x 

6. EH$ Amì`yh A = [aij]2×2 {OgHo$ Ad`d aij = e2ix sin jx Ûmam àXÎm h¢, H$m Ad`d a12 

{b{IE & 

Write the element a12 of the matrix A = [aij]2×2, whose elements aij are 

given by aij = e2ix sin jx. 
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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. `{X y = eax . cos bx h¡, Vmo {gÕ H$s{OE {H$ 

 0y)ba(
dx

dy
a2

dx

yd 22

2

2

  

If y = eax . cos bx, then prove that  

 0y)ba(
dx

dy
a2

dx

yd 22

2

2

  

8. `{X xx + xy + yx = ab, Vmo 
dx

dy  kmV H$s{OE &  

If xx + xy + yx = ab, then find 
dx

dy
. 

9. `{X x = a sin 2t (1 + cos 2t) VWm y = b cos 2t (1 – cos 2t) h¡, Vmo t = 
4


 na 

dx

dy  

kmV H$s{OE & 

If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 – cos 2t), then find 
dx

dy
 at  

t = 
4


. 

10. _mZ kmV H$s{OE : 

 dx
)5x(

e)3x(
3

x

 


 

Evaluate : 

  dx
)5x(

e)3x(
3

x

 


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11. VrZ {dÚmb` X, Y VWm Z ~m‹T> nr{‹S>Vm| H$s ghm`Vm Ho$ {bE \§$S> EH${ÌV H$aZo Ho$ {bE 

EH$ _obm bJmVo h¢ {Og_| ~ƒm| Ûmam nwZ:M{H«$V gm_J«r go ~ZmE JE hmW n§Io, MQ>mB`m± VWm 
{Ibm¡Zo ~oMo OmVo h¢, {OZ_| go àË`oH$ H$m _yë` H«$_e: < 25, < 100 VWm < 50 h¡ & 

{ZåZ Vm{bH$m _obo _| ~oMr JB© gm_J«r H$s g§»`m Xem©Vr h¡ : 

       {dÚmb` 
gm_J«r X Y Z 

hmW n§Io  30 40 35 

MQ>mB`m± 12 15 20 

{Ibm¡Zo 70 55 75 

 Amì`yhm| Ho$ à`moJ go Cnamoº$ gm_J«r H$s {~H«$s go àË`oH$ {dÚmb` Ûmam EH${ÌV \§$S> kmV 

H$s{OE VWm Hw$b EH${ÌV \§$S> ^r kmV H$s{OE & Cnamoº$ go O{ZV H$moB© EH$ _yë` ^r 

{b{IE & 

Three schools X, Y and Z organized a fete (mela) for collecting funds for 

flood victims in which they sold hand-held fans, mats and toys made from 

recycled material, the sale price of each being < 25, < 100 and < 50 

respectively. The following table shows the number of articles of each 

type sold : 

          School 

Article 
X Y Z 

Hand-held fans 30 40 35 

Mats 12 15 20 

Toys 70 55 75 

Using matrices, find the funds collected by each school by selling the 

above articles and the total funds collected. Also write any one value 

generated by the above situation. 
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12. _mZ kmV H$s{OE : 

 dx
2xx

x
24

2

 
 

Evaluate : 

 dx
2xx

x
24

2

 
 

13. 10 {gŠH$m| Ho$ g_yh _| 2 {gŠHo$ Eogo h¢ {OZHo$ XmoZm| Amoa {MV h¢ & Bg g_yh _| go EH$ 
{gŠH$m `mÑÀN>`m {ZH$mb H$a 5 ~ma CN>mbm J`m & `{X nm±Mm| ~ma {MV àmá hþAm hmo, Vmo 
àm{`H$Vm kmV H$s{OE {H$ MwZo JE {gŠHo$ Ho$ XmoZm| Amoa {MV Wm & 

AWdm 

 EH$ Ý`mæ` {gŠHo$ H$mo {H$VZr ~ma CN>mbm OmE {H$ H$_-go-H$_ EH$ ~ma {MV AmZo H$s 
àm{`H$Vm 80% go A{YH$ hmo ? 

In a set of 10 coins, 2 coins are with heads on both the sides. A coin is 

selected at random from this set and tossed five times. If all the five 

times, the result was heads, find the probability that the selected coin 

had heads on both the sides.   

OR 

How many times must a fair coin be tossed so that the probability of 

getting at least one head is more than 80% ? 

14. x H$m dh _mZ kmV H$s{OE {Oggo {H$ Mma {~ÝXþ A(4, 1, 2), B(5, x, 6), C(5, 1, – 1) 

VWm D(7, 4, 0) g_Vbr` h¡| & 

Find x such that the four points A(4, 1, 2), B(5, x, 6), C(5, 1, – 1) and  

D(7, 4, 0) are coplanar. 

15. pñW{V g{Xe 

a  = 4

^
i  +  2

^
j  + 2

^
k  dmbo {~ÝXþ A go hmoH$a JwµOaVr EH$ aoIm, g{Xe  


b  = 2

^
i  + 3

^
j  + 6

^
k  Ho$ g_mÝVa h¡ & {~ÝXþ P {OgH$m pñW{V g{Xe 


1

r  = 
^
i  + 2

^
j + 3

^
k   

h¡, go Bg aoIm na S>mbo JE bå~ H$s bå~mB© kmV H$s{OE & 

A line passing through the point A with position vector  

a  = 4

^
i  +  2

^
j  + 2

^
k  is parallel to the vector 


b  = 2

^
i  + 3

^
j  + 6

^
k . Find the 

length of the perpendicular drawn on this line from a point P with 

position vector 


1
r  = 

^
i  + 2

^
j + 3

^
k . 
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16. {ZåZ H$mo x Ho$ {bE hb H$s{OE : 

 sin–1 (1 – x) – 2 sin–1 x = 
2


 

Solve the following for x : 

    sin–1 (1 – x) – 2 sin–1 x = 
2

  

                  AWdm       

{XImBE {H$ : 

 2 sin–1 








5

3
 – tan–1 









31

17
 = 

4


 

Show that :  

 2 sin–1 








5

3
 – tan–1 









31

17
 = 

4


 

17. `{X 





















122

212

221

A  h¡, Vmo {XImBE {H$ A2 – 4A – 5I = O, \$bñdê$n A–1 

^r kmV H$s{OE & 

AWdm 

 `{X 

















 



310

015

102

A  h¡, Vmo àmapå^H$ n§{º$ g§{H«$`mAm| H$m à`moJ H$aHo$ A–1 kmV 

H$s{OE & 

If 





















122

212

221

A , then show that A
2
 – 4A – 5I = O, and hence find A

–1
. 

OR 

If 

















 



310

015

102

A , then find A–1 using elementary row operations.                       
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18. gma{UH$m| Ho$ JwUY_mªo Ho$ à`moJ go {ZåZ H$mo x Ho$ {bE hb H$s{OE : 

 0

6x2x1x

2x1x6x

1x6x2x









 

Using the properties of determinants, solve the following for x :  

 0

6x2x1x

2x1x6x

1x6x2x









 

19. _mZ kmV H$s{OE : 

 dx
xcosxsin

xsin

2/

0

2





 

                  AWdm 

 `moJ\$b H$s gr_m Ho$ ê$n _| dx)5x7e(

2

1

x3




    H$m _mZ kmV H$s{OE & 

Evaluate :   

 dx
xcosxsin

xsin

2/

0

2





 

                            OR 

Evaluate  dx)5x7e(

2

1

x3




    as a limit of sums. 
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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. {ZåZ AdamoYm| Ho$ AÝVJ©V z = 5x + 2y H$m Ý`yZV_rH$aU VWm A{YH$V_rH$aU H$s{OE : 

           x – 2y ≤ 2 

     3x + 2y ≤ 12 

  – 3x + 2y ≤ 3 

      x  0, y  0 

Minimise and maximise z = 5x + 2y subject to the following constraints :  

       x – 2y ≤ 2 

   3x + 2y ≤ 12 

  – 3x + 2y ≤ 3  

      x  0, y  0 

21. àW_ N>: YZ nyUmªH$m| _| go Xmo g§»`mE± `mÑÀN>`m ({~Zm à{VñWmnZ) MwZr JBª & _mZ br{OE 
X XmoZm| g§»`mAm| _| go ~‹S>r g§»`m H$mo ì`º$ H$aVm h¡, Vmo X H$m àm{`H$Vm ~§Q>Z kmV  

H$s{OE & Bg ~§Q>Z H$m _mÜ` VWm àgaU kmV H$s{OE &  
Two numbers are selected at random (without replacement) from first six 

positive integers. Let X denote the larger of the two numbers obtained. 

Find the probability distribution of X. Find the mean and variance of this 

distribution. 

22. _mZm A = Q × Q h¡, Ohm± Q g^r n[a_o` g§»`mAm| H$m g_wƒ` h¡, VWm EH$  
{ÛAmYmar g§{H«$`m * A na Bg àH$ma n[a^m{fV h¡ {H$, (a, b), (c, d)  A Ho$ {bE  
(a, b) * (c, d) = (ac, b + ad) h¡ & Vmo 

(i) * H$m A _o| VËg_H$ Ad`d kmV H$s{OE &  

(ii) A Ho$ ì`wËH«$_Ur` Ad`d kmV H$s{OE, AV: Ad`dm| (5, 3) VWm 







4,

2

1
 Ho$ 

ì`wËH«$_ {b{IE & 

AWdm 
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 _mZ br{OE {H$ f : W  W, 

  










h¡g_`{X

h¡{df_`{X

n,1n

n,1–n
)n(f   

 Ûmam n[a^m{fV h¡ & Xem©BE {H$ f ì`wËH«$_Ur` h¡ & f H$m ì`wËH«$_ kmV H$s{OE & `hm± W 

g_ñV nyU© g§»`mAm| H$m g_wƒ` h¡ & 
  Let A = Q × Q, where Q is the set of all rational numbers, and *  

be a binary operation on A defined by (a, b) * (c, d) = (ac, b + ad) for  

(a, b), (c, d)  A. Then find  

(i) The identity element of * in A. 

(ii) Invertible elements of A, and  hence write the inverse of elements 

(5, 3) and 







4,

2

1
. 

OR 

Let f : W  W be defined as  

 









even is n if,1n

odd is n if,1–n
)n(f  

Show that f is invertible and find the inverse of f. Here, W is the set of all 

whole numbers.     

23. dH«$m| 2x5y   VWm y = |x – 1| Ûmam n[a~Õ joÌ H$mo AmboI Ûmam Xem©BE VWm 

g_mH$bZ Ho$ à`moJ go Bg joÌ H$m joÌ\$b kmV H$s{OE & 

Sketch the region bounded by the curves 2x5y   and y = |x – 1|and 

find its area using integration. 

24. \$bZ f(x) = sin2 x – cos x, x  [0, ] Ho$ {Zanoj CƒV_ _mZ d {Zanoj {ZåZV_ _mZ 
kmV H$s{OE & 

Find the absolute maximum and absolute minimum values of the 

function f given by f(x) = sin2 x – cos x, x  [0, ]. 
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25. Xem©BE {H$ aoImE± : 

 

r  = 

^
i  + 

^
j  + 

^
k  +   (

^
i  – 

^
j  + 

^
k ) 

 

r  = 4

^
j + 2

^
k + µ (2

^
i  – 

^
j  + 3

^
k ) g_Vbr` h¢ & 

 BZ aoImAm| H$mo A§V{d©îQ> H$aZo dmbo g_Vb H$m g_rH$aU ^r kmV H$s{OE & 
Show that the lines :   

 

r  = 

^
i  + 

^
j  + 

^
k  +   (

^
i  – 

^
j  + 

^
k ) 

 

r  = 4

^
j + 2

^
k + µ (2

^
i  – 

^
j  + 3

^
k ) are coplanar. 

Also, find the equation of the plane containing these lines. 

26. AdH$b g_rH$aU x2 dy = (2xy + y2) dx H$m {d{eîQ> hb kmV H$s{OE, {X`m h¡ {H$  
y = 1 O~ x = 1. 

AWdm 

 AdH$b g_rH$aU )y–e(
dx

dy
)x1( x1–tanm2   H$m {d{eîQ> hb kmV H$s{OE, {X`m 

h¡ {H$ y = 1 h¡ O~ x = 0 h¡ & 

Find the particular solution of the differential equation  

x2 dy = (2xy + y2) dx, given that y = 1 when x = 1. 

OR 

Find the particular solution of the differential equation  

),y–e(
dx

dy
)x1( x1–tanm2   given that y = 1 when x = 0.  
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