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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> 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. 

65/2/G 

SET-2 
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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. `{X {~ÝXþ (2, a, 3), (3, – 5, b)  VWm (– 1, 11, 9) g§ aoI h¢, Vmo a + b H$m _mZ kmV 
H$s{OE & 

Find the value of a + b, if the points (2, a, 3), (3, – 5, b) and (– 1, 11, 9) are 

collinear. 

2. `{X |

a  | = 10, |


b | = 2 VWm |


a   


b | = 16 h¡, Vmo 


a  . 


b  H$m _mZ kmV 

H$s{OE & 

Find the value of 

a .


b ,  if |


a  | = 10, |


b | = 2 and |


a  ×


b  | = 16.  

3. g_mÝVa g_Vbm| 

r  . (2

^
i  – 

^
j  – 2

^
k ) = 6 VWm 


r  . (6

^
i  – 3

^
j – 6

^
k ) = 27 Ho$ ~rM 

H$s Xÿar kmV H$s{OE &  

Find the distance between the parallel planes 


r  . (2

^
i  – 

^
j  – 2

^
k ) = 6  and  


r  . (6

^
i  – 3

^
j – 6

^
k ) = 27. 

4. `{X 















23

42
A  VWm 













 


43

52
B  h¡, Vmo (3A – B) kmV H$s{OE & 

If  















23

42
A and 













 


43

52
B , then find (3A – B). 

5. dH«$ y = e–x + ax + b H$mo {Zê${nV H$aZo dmbm AdH$b g_rH$aU kmV H$s{OE, Ohm±  
a VWm b  ñdoÀN> AMa h¢ & 

Find the differential equation representing the curve y = e–x + ax + b, 

where a and b are arbitrary constants. 
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6. AdH$b g_rH$aU 3
32

2

2

y
dx

dy
–

dx

yd






















 H$s H$mo{Q> d KmV H$m `moJ\$b {b{IE & 

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

3
32

2

2

y
dx

dy
–

dx

yd






















. 

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. {ZåZ \$bZ f(x) H$s x = 1 na gm§VË`Vm VWm x = 2 na AdH$bZr`Vm H$s Om±M H$s{OE : 

 


















2x,4x3

2x1,x3–x4

1x0,4–x5

)x(f 2   

Examine the following function f(x) for continuity at x = 1 and 

differentiability at x = 2. 

 


















2x,4x3

2x1,x3–x4

1x0,4–x5

)x(f 2      

8. `{X 









x

1
logxy 3 hmo, Vmo {gÕ H$s{OE {H$ .0x3

dx

dy
2–

dx

yd
x 2

2

2

  

AWdm 

 \$bZ f(x) = (x – 4) (x – 6) (x – 8) Ho$ {bE A§Vamb [4, 10] _| _mÜ` _mZ à_o` 
gË`m{nV H$s{OE & 

If 









x

1
logxy 3 , then prove that  .0x3

dx

dy
2–

dx

yd
x 2

2

2

  

OR 

Verify mean value theorem for the function f(x) = (x – 4) (x – 6) (x – 8) on 

the interval [4, 10].  
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9. `{X 
yx

a
log

yx

x





 hmo, Vmo {gÕ H$s{OE 

y

x
2

dx

dy
 . 

If  
yx

a
log

yx

x





,  then prove that  

y

x
2

dx

dy
 . 

10. kmV H$s{OE :  

   5/353 )1x(x

dx
 

Find :   

   5/353 )1x(x

dx
 

11. _mZ kmV H$s{OE : 

  dx|4–x||3–x||2–x|

4

2

   

                  AWdm 

_mZ kmV H$s{OE : 

 dx
xsin21

xsec

4/

0

2



 

Evaluate :   

  dx|4–x||3–x||2–x|

4

2

   

   OR 

Evaluate : 

 dx
xsin21

xsec

4/

0

2
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12. {ZåZ{b{IV H$mo {gÕ H$s{OE : 

 1x0,1
x1

x1
cos

x2

x1
tansin

2

2
1

2
1 














































    

AWdm 

 `{X 
46x

5x
tan

6x

5x
tan 1–1– 

























  h¡, Vmo x H$m _mZ kmV H$s{OE & 

Prove the following : 

 1x0,1
x1

x1
cos

x2

x1
tansin

2

2
1

2
1 














































   . 

OR 

If 
46x

5x
tan

6x

5x
tan 1–1– 


























, then find the value of x. 

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

322

22

22

22

)ba1(

ba1a2b2

a2ba1ab2

b2ab2ba1









 

Using the properties of determinants prove that : 

 322

22

22

22

)ba1(

ba1a2b2

a2ba1ab2

b2ab2ba1









  

14. Amì`yh 


























211

121

112

A  Ho$ {bE Xem©BE {H$ A2
 – 5A + 4I = O. AV: A–1 kmV 

H$s{OE & 

AWdm 
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 àmapå^H$ g§{H«$`mAm| Ho$ à`moJ Ûmam {ZåZ{b{IV Amì`yh H$m ì`wËH«$_ àmá H$r{OE : 

  



















013

321

210

 

 For the matrix 



























211

121

112

A , show that A
2
 – 5A + 4I = O. 

Hence find A
–1

. 

OR 

Using elementary transformations, find the inverse of the following matrix : 

   



















013

321

210

  

15. W¡bo I _| 4 bmb Am¡a 5 H$mbr J|X| h¢ VWm W¡bo II _| 3 bmb Am¡a 4 H$mbr J|X| h¢ & EH$ J|X 
H$mo W¡bo I go W¡bo II _| ñWmZm§V[aV {H$`m OmVm h¡ Am¡a V~ Xmo J|X| W¡bo II go ({~Zm 
à{VñWmnZm Ho$) `mÑÀN>`m {ZH$mbr OmVr h¢ & {ZH$mbr JB© XmoZm| J§oX| H$mbo a§J H$s h¢ & 
ñWmZm§V[aV J§oX Ho$ H$mbo a§J Ho$ hmoZo H$s àm{`H$Vm kmV H$s{OE & 

Bag I contains 4 red and 5 black balls and bag II contains 3 red and  

4 black balls. One ball is transferred from bag I to bag II and then two 

balls are drawn at random (without replacement) from bag II. The balls 

so drawn are both found to be black. Find the probability that the 

transferred ball is black. 

16. {~ÝXþ (1, –1, 1) go JwµOaZo dmbr d {~ÝXþAm| (4, 3, 2), (1, –1, 0) VWm (1, 2, –1),  

(2, 1, 1) go hmoH$a OmZo dmbr aoImAm| Ho$ bå~dV² aoIm H$m g{Xe VWm H$mVu` g_rH$aU 
kmV H$s{OE & 

Find the vector and cartesian equations of a line through the point  

(1, –1, 1) and perpendicular to the lines joining  the points (4, 3, 2),  

(1, –1, 0) and (1, 2, –1), (2, 1, 1).  



65/2/G 8 

17. VrZ {dÚmb` A, B VWm C AnZo Hw$N> MwZo hþE {dÚm{W©`m| H$mo VrZ _yë`m| B©_mZXmar, 

{Z`{_VVm VWm H$R>moa n[al_ Ho$ {bE nwañH$ma XoZm MmhVo h¢ &> àË`oH$ {dÚmb` Cnamoº$ _yë`m§o 
Ho$ {bE nwañH$ma H$s am{e à{V {dÚmWu H«$_e: < 2,500, < 3,100 VWm < 5,100 {ZpíMV 

H$aVm h¡ & {ZåZ Vm{bH$m VrZm| {dÚmb`m| Ûmam nwañH¥$V {dÚm{W©`m| H$s g§»`m Xem©Vr h¡ :  

       {dÚmb` 
_yë` 

A B C 

B©_mZXmar  3 4 6 

{Z`{_VVm 4 5 2 

H$R>moa n[al_ 6 3 4 

 Amì`yhm| Ho$ à`moJ go àË`oH$ {dÚmb` Ûmam nwañH$ma _| Xr OmZo dmbr Hw$b am{e kmV H$s{OE & 

 Cnamoº$ _yë`m| Ho$ A{V[aº$ Amn EH$ AÝ` _yë` gwPmBE {OgHo$ {bE ^r nwañH$ma {X`m OmZm 
Mm{hE & 

Three schools A, B and C want to award their selected students for the 

values of Honesty, Regularity and Hard work. Each school decided to 

award a sum of < 2,500, < 3,100, < 5,100 per student for the respective 

values. The number of students to be awarded by the three schools is 

given below in the table : 

          School 

Values 
A B C 

Honesty 3 4 6 

Regularity 4 5 2 

Hard work 6 3 4 

Find the total money given in awards by the three schools separately, 

using matrices. 

Apart from the above given values, suggest one more value which should 

be considered for giving award. 
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18. _mZ kmV H$s{OE : 

 dx
x2cos1

x2sin1
e

2/

4/

x2


















 

Evaluate : 

 dx
x2cos1

x2sin1
e

2/

4/

x2


















 

19. Xem©BE {H$ Mma {~ÝXþ {OZHo$ pñW{V g{Xe 4
^
i  + 8

^
j  + 12

^
k , 2

^
i  + 4

^
j  + 6

^
k , 

3
^
i  + 5

^
j  + 4

^
k  VWm  5^

i  + 8
^
j + 5

^
k  h¢, g_Vbr` h¢ & 

Show that the four points with position vectors 4
^
i  + 8

^
j  + 12

^
k , 

2
^
i  + 4

^
j + 6

^
k ,  3

^
i  + 5

^
j  + 4

^
k  and  5

^
i  + 8

^
j + 5

^
k  are coplanar.  

 

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. g_mH$bZ H$m à`moJ H$aHo$, aoIm y – 1 = x, x-Aj VWm H$mo{Q>`m| x = – 2 Ed§ x = 3 go 
{Kao joÌ H$m joÌ\$b kmV H$s{OE & 

Using integration, find the area of the region bounded by the line  

y – 1 = x, the x-axis and the ordinates x = – 2 and x = 3. 

21. AdH$b g_rH$aU (y – sin x) dx + (tan x) dy = 0 H$m à{V~ÝYm| y = 0 `{X x = 0 H$mo 
g§VwîQ> H$aZo dmbm {d{eîQ> hb kmV H$s{OE & 

Find the particular solution of the differential equation  

(y – sin x) dx + (tan x) dy = 0 satisfying the condition that y = 0 when  

x = 0. 
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22. k H$m dh _mZ kmV H$s{OE {OgHo$ {bE {ZåZ aoImE± nañna bå~dV² h¢ : 

 
1k2–

z–5

1

1–y

5k

3x







; 

5

z

k

y–2

1

2x








 

 AV: BZ aoImAm| H$mo AÝV{d©ï> H$aZo dmbo g_Vb H$m g_rH$aU kmV H$s{OE & 

Find the value of k for which the following lines are perpendicular to each 

other :  

 
1k2–

z–5

1

1–y

5k

3x







; 

5

z

k

y–2

1

2x








 

Hence find the equation of the plane containing the above lines. 

23. Om±M H$s{OE {H$ g§{H«$`m * Omo g_wƒ` A = R  R na {ZåZ ê$n _| n[a^m{fV h¡, EH$ 

{ÛAmYmar g§{H«$`m h¡ `m Zht : 

                       (a, b) * (c, d) = (a + c, b + d),  

 Ohm± R, g^r dmñV{dH$ g§»`mAm| H$m g_wƒ` h¡ & `{X `h {ÛAmYmar g§{H«$`m h¡, Vmo kmV 

H$s{OE Š`m `h H«$_{d{Z_ò  d gmhM ©̀ ^r h¡ & * H$m VËg_H$ Ad`d ^r kmV H$s{OE & 

AWdm 

 _mZ br{OE {H$ A = { –1, 0, 1, 2}, B = { – 4, – 2, 0, 2} Am¡a f, g : A  B H«$_e: 

f(x) = x2 – x, x  A VWm g(x) = 2 |x – 
2

1
| – 1, x  A Ûmam n[a^m{fV \$bZ h¢ &  

gof(x) kmV H$s{OE, AV: Xem©BE {H$ f = g = gof. 

 Check whether the operation * defined on the set A = R × R as  

                          (a, b) * (c, d) = (a + c, b + d) 

 is a binary operation or not, where R is the set of all real numbers. If it is 

a binary operation, is it commutative and associative too ? Also find the 

identity element of *. 

OR 

Let A = { –1, 0, 1, 2}, B = { – 4, – 2, 0, 2} and f, g : A  B be functions 

defined by f(x) = x2 – x, x  A and g(x) = 2 |x – 
2

1
| – 1, x  A. Find gof (x) 

and hence show that f = g = gof. 
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24. dH«$ 
)3x()2x(

7x
y




  {Og {~ÝXþ na x-H$j H$mo H$mQ>Vr h¡, Cg {~ÝXþ go dH«$ na ItMr 

ñne© aoIm d A{^bå~ Ho$ g_rH$aU kmV H$s{OE & 

AWdm 

 \$bZ f(x) = cos2 x + sin x, x [0, ] Ho$ {Zanoj CƒV_ _mZ d {Zanoj {ZåZV_ _mZ 
kmV H$s{OE & 

Find the equations of the tangent and the normal to the curve 

)3x()2x(

7x
y




  at the point where it cuts the x-axis. 

OR 

Find the absolute maximum and absolute minimum values of the 

function f given by f(x) = cos2 x + sin x, x  [0, ]. 

25. EH$ AZ{^ZV {gŠHo$ H$mo ‘n’ ~ma CN>mbm OmVm h¡ & _mZm `mÑpÀN>H$ Ma X, {MVm| H$s g§»`m 
Xem©Vm h¡ & `{X P(X = 1), P(X = 2) VWm P(X = 3) g_mÝVa loUr _| hm|, Vmo n H$m _mZ 
kmV H$s{OE &   
An unbiased coin is tossed ‘n’ times. Let the random variable X denote 

the number of times the head occurs. If P(X =1), P(X = 2) and P(X = 3) are 

in AP, find the value of n. 

26. EH$ {deof CÔoí` go ~ZdmB© JB© EH$ BªQ> H$m _mZH$ ^ma 5 {H$bmoJ«m_ h¡ & Bg_| Xmo àH$ma Ho$ 
_yb VÎd Adí` h¢ B1 Am¡a B2, {OZH$m _yë` H«$_e: < 5 à{V {H$bmo d < 8 à{V {H$bmo 
h¡ & _µO~yVr hoVw EH$ BªQ> _| A{YH$-go-A{YH$ 4 {H$bmo B1 VWm H$_-go-H$_ 2 {H$bmo B2 

gpå_{bV hmoZo Mm{hE & Š`m|{H$ CËnmX H$s _m±J, BªQ> H$s µH$s_V na AmYm[aV hmoZo H$s 
g§^mdZm h¡, Vmo BªQ> H$m Ý`yZV_ _yë` kmV H$s{OE Omo Cnamoº$ à{V~§Ym| H$mo g§VwîQ> H$ao & Bg 
àíZ H$mo ao¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a J«mµ\$ Ûmam hb H$s{OE & 
The standard weight of a special purpose brick is 5 kg and it must 

contain two basic ingredients B1 and B2. B1 costs < 5 per kg and B2 costs 

< 8 per kg. Strength considerations dictate that the brick should contain 

not more than 4 kg of B1 and minimum 2 kg of B2. Since the demand for 

the product is likely to be related to the price of the brick, find the 

minimum cost of brick satisfying the above conditions. Formulate this 

situation as an LPP and solve it graphically. 
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QUESTION PAPER CODE 65/2/G

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1.


 AB of srd. : 1,–5 – a, b– 3 ;


 BC of srd. are – 4,16,9– b or 


 AC of srd. : – 3,11 – a, 6 ½ m

getting   a = – 1,    b = 1,    a + b = 0 ½ m

2.
5

3
θcos

5

4

20

16
θsin16θsinba 



½ m

21θcbaba  os


½ m

3. 222 (–2)(–1)2

6–9
d


 ½ m

    =  1 ½ m

4. 















43

52–
–

23

42
3 ½ m











26

78
½ m

5. y  =  e– x + ax + b      y  =  – e– x + a ½ m

y   =  e– x      or     2

2

dx

yd
 =  e– x ½ m

6. Order = 2,         degree = 2                 (any one correct) ½ m

Sum = 2 + 2 = 4 ½ m

Marks
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SECTION - B

7. Given  y)–(xlog–alog
y–x

x
 ½ m

Differentiating both sides and getting                     [  x   y]

         0
dx

dy
y2y–x  2½ m

y

x–2y

dx

dy


y

x
–2

dx

dy
 1 m

8.
 




5
3 

53
1xx

dx
I

    








 


5

3 

5

33

x

1
1xx

dx

1½ m

Put t
x

1
1

5


5

dt
–

x

dx
6
 1 m

  Ct
2

1
–dtt

5

1
–I 5

2
5

3–

1 m

   C
x

1
1

2

1
–

5
2

5







  ½ m



18

9.  
4

2

4

2

4

2

dx4–xdx3–xdx2–xI ½ m

            
4

2

4

3

3

2

4

2

dx4–x–dx3–xdx3–x–dx2–x 2 m

    

4

2

2
4

3

2
3

2

2
4

2

2

4x–
2

x
–3x–

2

x
3x–

2

x
–2x–

2

x

































 1 m

     =  5 ½ m

OR

  





4
π

0

22

4
π

0

2
dx

xsin21xcos

xcos
dx

xsin21

xsec
I

        


4
π

0

2
dx

xsin21xsin1xsin–1

xcos
1 m

Put   sin x = t        cos x dx = dt,   when  x = 0, t = 0

      
2

1
t,

4

π
x  ½ m

      


2
1

0

2t21t1t–1

dt
I

      





2
1

0

2

2
1

0

2
1

0
t213

dt2

t16

dt

t–16

dt
I 1 m

  2

1

0

1– t2tan
3

2

t–1

t1
log

6

1











 1 m

 1tan
3

2

2

1
–1

2

1
1

log
6

1 1–
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26

π
223log

6

1

26

π
12log

3

1
 or ½ m

10. LHS = sin  
















xtan2

x–1

2x
cot 1–

2

1–
1 m

= sin  
















xtan2

x–1

2x
tan–

2

π 1–

2

1–
1 m

= sin  



  xtan2xtan2–

2

π 1–1–
1 m

= sin  1
2

π
  =  R.H.S 1 m

OR

tan– 1  
4

π

6x

5x

6–x

5–x
–1

6x

5x

6–x

5–x




























2 m


       

4

π
tan

25x–36–x

6–x5x6x5–x
22





1 m

 2x2  =  49 ½ m


2

7
x  ½ m

11. L.H.S.   =   
22

22

22

b–a–12a–2b

2aba–1ab2

2b–ab2b–a1




322311 Ra–RR,RbRR 



20

=   

 
 

22

2222

2222

b–a–12a–2b

ba1aba10

ba1b–0ba1




1+1 m

=    
22

222

b–a–12a–2b

a10

b–01

ba1  1 m

Expanding and getting

  R.H.S.ba1Δ
322  1 m

12. A
2

    =   
















65–5

5–65–

55–6

1½ m

A
2

 – 5 A + 4 I   =   

















































400

040

004

105–5

5–105–

55–10

–

65–5

5–65–

55–6

             =   O 1 m

Pre multiplying by A
–1

and getting  A
–1  

=   A–I5
4

1
½ m

and   A
–1  

=  
4

1
  





















311

131

113

1 m

OR

A  =  I A 1 m

     A

100

010

001

013

321

210
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21 RR 

A

100

001

010

013

210

321


































       133 R3–RR 

A

13– 0

001

010

9– 5– 0

210

321


































       233211 R5RR,R2–RR 

A

13– 5

001

012– 

100

210

1– 01


































       322311 R2–RR,RRR 

A

13– 5

2– 69– 

12– 3

100

010

001

































 [operating Row wise to reach at this step] 2½ m


















13– 5

2– 69– 

12– 3

A
1–

½ m

13. A  Candidate who has made an attempt to solve the question

to be given 4 marks 4 m

14. y =  – x3 log x ½ m

dx

dy
 =  –  x2 (1 + 3 log x) 1 m
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2

2

dx

yd
 =  –  (5x + 6x log x) 1 m

L.H.S. = x [– (5x + 6x log x)] + 2x2 (1 + 3 log x) + 3x2 1 m

=  0 ½ m

=  R.H.S.

OR

f (x)  =  (x – 4)] (x – 6) (x – 8)

        =  x3 – 18 x2 + 104 x – 192

Being a polynomial function f (x) is continuous

in [4, 10] and differentiable in (4, 10) with

(x)f   =  3x2 – 36 x + 104 1+1 m

a–b

(a) f–  (b) f
  (c)f   such that  10) (4,c 

                3 c2 – 36c + 104  =  8 1½ m

                c  =  4, 8 ;  c = 4      (4, 10)

       c = 8  :  verifies the theoren ½ m

15. Equation of line joining (4, 3, 2)  and  (1, – 1, 0) is

2– 

2– z

4– 

3– y

3– 

4– x
 ½ m

Equation of line joining (1, 2, – 1)  and  (2, 1, 1) is

2

1 z

1– 

2– y

1

1– x 
 ½ m

Let equation of the required line be

λ
c

1– z

b

1 y

a

1– x



  ................ (i) ½ m
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According to the question   3a + 4b + 2c = 0

          a – b + 2c = 0 1 m

Solving,    μ
7– 

c

4– 

b

10

a


        7μ–c,4μ–b,10μa  ½ m.

(i)         Equation of the line is

7– 

1– z

4– 

1 y

10

1– x



   [cartesian form] ½ m

 Vector form,      k̂7–ĵ4–î10λk̂ĵ–îr 


½ m

16.     

































5100

3100

2500

426

354

643

C

B

A

HWRH 1 m


















41600

40800

50500

  1 m

Hence money awarded by A  =  Rs. 50500

money awarded by B  =  Rs. 40800 1 m

money awarded by C  =  Rs. 41600

Respect for elders   or    Any relevant value 1 m
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17.  









2
π

4
π

2x dx
 x2cos–1

2xsin –1
eI

     









2
π

4
π

2

2x dx
 xsin2

xcossin 2–1
e

     







2
π

4
π

22x dxcot x– xcosec
2

1
e 1½ m

Put    2x = t     
2

dt
dx 

when   πt,
2

π
x;

2

π
t,

4

π
x  1 m

 







π

2
π

2t
dt

2

t
cot – 

2

t
cosec

2

1
e

2

1
I

π

2

π

te
2

t
cot

2

1
– 



 

1 m

2

e 2
π

 ½ m

18. Let  k̂6ĵ4î2OB,k̂21ĵ8î4OA 

       k̂5ĵ8î5OD,k̂4ĵ5î3OC 

      k̂7–îAD,k̂8–ĵ3–î–AC,k̂6–ĵ4–î2–AB  1½ m

      Now,      0

7–01

8–3–1–

6–4–2–

ADACAB  2 m

               A, B, C, D are coplanar ½ m
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19. Let E
1
 : Event that transferred ball is black

E
2
 : Event that transferred ball is Red

E
3
 : Event that balls drawn are black

P(E
1
) = 

9

5
,    P(E

2
) = 

9

4
1 m

P(A/E
1
) = ,

14

5

C

C

2

8

2

5

    P(A/E
2
) = 

14

3

C

C

2

8

2

4

 1 m

         P(E
1
/A) = 

)(A/EP)(EP)(A/EP)(EP

)(A/EP)(EP

2211

11




½ m

     = 

14

3

9

4

14

5

9

5
14

5

9

5




1 m

     = 
37

25
½ m

SECTION - C

20. (y – sin x) dx + (tan x) dy = 0  
dx

dy
  + cot x y = cos x 1 m

Linear diff. equ. with  P = cot x,  Q = cos x

I.F.  =  sin x 1 m

Solution is   y . sin x  =    c dx sin x   x cos

                   = c 2x  cos
4

1
–  2 m

when   x = 0,  y = 0   
4

1
c  1 m

Particular solution is

y sin x  =   
2

xsin
1 2x  cos–

4

1 2



xsin
2

1
y  1 m
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21. srd   of first line  :  k – 5, 1,  2k + 1 1 m

srd   of 2nd line  :  – 1,  k, 5 1 m

      lines are       – 1 (k – 5) + k (1) + 5 (2k + 1) = 0

     k = – 1 1 m

Eqns of lines become  
5

z

1–

2–y

1–

2x
and

1–

5–z

1–

1–y

6–

3x






1 m

Eqn of plane containing these two lines is

         
0

51–1–

1–16–

z2–y2x





1 m

     4 x + 31 y + 7z = 54 1 m

22.       Rdc,b,a,db c,ad c,b a, 

Since     RRdb c,aRdbandRca  1½ m

i.e.   ‘*’  is binary operation

For commutative

consider  (c, d) * (a, b)  =  (c + a,  d + b)

=  (a + c,  b + d)

=  (a, b) *  (c, d) 1½ m

     ‘*’  is commutative

For Associative

Let  (a, b),  (c, d),  (e, f)  ARR 

       [(a, b) * (c, d)] * (e, f) =  (a + c,  b + d) * (e, f)

=  (a + c + e, b + d + f) ...........(i)

          again (a, b) * [(c, d)] * (e, f)] =  (a, b) * (c + e, d + f)

=  (a + c + e, b + d + f) ...........(ii) 1½ m
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(i) & (ii)      ‘*’  is associative

For identity element

Let  (e
1
, e

2
) RR   be the identity element (if exists)

then  (a, b) * (e
1
, e

2
) = (a, b) =  (e

1
, e

2
) * (a, b)

           (e
1
, e

2
) = (0, 0) RR  1½ m

OR

f (x) =  x2 – x ;   x {– 1, 0, 1, 2}

f (– 1) = 2,  f (0) = 0,  f (1) = 0,  f (2) = 2

    f = {(– 1, 2), (0, 0), (1, 0), (2, 2)} 2 m

 x1–
2

1
–x2(x)g   {– 1, 0, 1, 2}

g (– 1) = 2,  g (0) = 0,  g (1) = 0,   g (2) = 2

    g = {(– 1, 2), (0, 0), (1, 0), (2, 2)} 2 m

(g of) (x)  =  g (f (– 1),  g (f (0),  g (f (1),  g (f (2)  Ax

    =  2, 0, 0, 2

    g of  = {(– 1, 2), (0, 0), (1, 0), (2, 2)} 2 m

Hence  f  =  g  =  g o f

23. Given curve cuts the x – axis when y = 0 ½ m

when y = 0,  x = 7,  hence point is (7, 0) ½ m

65x–x

5)–(2xy–1

dx

dy
2 

 2½ m

20

1

dx

dy

)0,7(




½ m

Equation of the tangent is    y – 0  =  7)–(x
20

1
1 m

    x – 20y = 7
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Equation of the normal is     y – 0  =  – 20 (x – 7) 1 m

    20x + y = – 7

OR

 π0,xx,sinxcos(x)f 2 

)1sin2(– xcos(x)f  x 1 m

For extremum, 
6

5π
,

6

π
xor

2

π
x0(x)f  1½ m

Now f (0) = 1,    1πf,
4

5

6

5π
f1,

2

π
f,

4

5

6

π
f 






















1½ m

Absolute max. is  
6

5π
and

2

π
xat

4

5
 1 m

Absolute min. is 1 at x = 0,  πand
6

π
1 m

24. y = x + 1 ,   x = – 2 ,   x = 3

  
01y

1–0x

 For correct figure 1 m

Reqd area      
3

1–

1–

2–

dx1xdx1x 2 m

       

3

1–

2
1–

2–

2

x
2

x
x

2

x

















 2 m

       unitssq.
2

17
 1 m
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25. Let   x denote no. of heads

here    
2

1
q,

2

1
p  1 m

r–nr

r

n

2

1

2

1
Cr)(xP 
















     

n

r

n

2

1
C 






 1 m

Now  
n

1

n

2

1
C1)(xP 








n

2

n

2

1
C2)(xP 






 1½ m

n

3

n

2

1
C3)(xP 








According to the question

 
n

3

n

1

n

n

2

n

2

1
CC

2

1
C2. 















2 m

     n = 2  or  7 ½ m

n can not be 2     Hence   n = 7

26.      Let x kg of B
1        

and   y kg of B
2 
is taken

then to minimize   Z = 5x + 8y 1 m

subject to the following constraints 3 m

x + y = 5,    x < 4,    y > 2

x > 0,    y > 0

                                         Graph 2 m
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