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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.
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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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65/3/B 3 P.T.O. 

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

 0
dx

yd

dx

d
4

2

2





























 

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

equation : 

 0
dx

yd

dx

d
4

2

2





























 

2. {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 of the following differential equation :  

 x log x 
dx

dy
 + y = 2 log x 

3. {ZåZ{b{IV Amì`yh g_rH$aU go (x + y) H$m _mZ kmV H$s{OE : 

 2














 3y7

5x
 + 













 

21

43
 =  















1415

67
 

 Find the value of (x + y) from the following matrix equation : 

 2














 3y7

5x
 + 













 

21

43
 =  















1415

67
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65/3/B 4 

4. `{X |

a |= a h¡, Vmo {ZåZ H$m _mZ kmV H$s{OE : 

 |

a  × 

^
i |

2  + |

a  × 

^
j |

2  + |

a  × 

^
k |

2
 

If  |

a |= a,  then find the value of the following : 

 |

a  × 

^
i |

2  + |

a  × 

^
j |

2  + |

a  × 

^
k |

2
 

5. aoIm 
4

4z

5

3y

3

2x 





  Ed§ g_Vb 2x – 2y + z – 5 = 0 Ho$ ~rM H$m H$moU  

kmV H$s{OE & 

Find the angle , between the line 
4

4z

5

3y

3

2x 






 and the plane  

2x – 2y + z – 5 = 0. 

6. g{Xe 

a = 3

^
i  + x

^
j  VWm 


b = 2

^
i +

^
j + y

^
k  nañna b§~dV² h¢ & `{X |


a |=|


b | h¡, 

Vmo y H$m _mZ kmV H$s{OE & 

The vectors 

a = 3

^
i  + x

^
j  and 


b = 2

^
i +

^
j + y

^
k  are mutually 

perpendicular. If |

a |=|


b |, then find the value of y. 

 

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. _mZ kmV H$s{OE : 

   xtanx1

dxx
 

Find : 

   xtanx1

dxx
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65/3/B 5 P.T.O. 

8. _mZ kmV H$s{OE : 

 dx
)1x()1x(

x
2

4

 
  

Find : 

 dx
)1x()1x(

x
2

4

 
 

9. `{X EH$ {Ì^wO ABC Ho$ erf© A(3, – 1, 2), B(1, – 1, – 3) VWm C(4, – 3, 1) h¢, Vmo 
{Ì^wO Ho$ g_Vb Ho$ bå~dV² EH$ _mÌH$ g{Xe kmV H$s{OE & 

Find a unit vector perpendicular to the plane of triangle ABC, where the 

coordinates of its vertices are A(3, – 1, 2), B(1, – 1, – 3) and C(4, – 3, 1).  

10. aoImAm| x + 1 = 2y = – 12z Am¡a x = y + 2 = 6z – 6 Ho$ ~rM H$s Ý`yZV_ Xÿar kmV  
H$s{OE & 

AWdm 

 {~ÝXþ P(a, b, c) go g_Vbm| YZ Am¡a ZX na H«$_e: Xmo bå~ PL VWm PM S>mbo OmVo h¢ & 

g_Vb OLM H$m g_rH$aU kmV H$s{OE & 

Find the shortest distance between the lines x + 1 = 2y = – 12z and  

x = y + 2 = 6z – 6. 

OR  

From the point P(a, b, c), perpendiculars PL and PM are drawn to YZ and 

ZX planes respectively. Find the equation of the plane OLM. 

11. {ÛnX ~§Q>Z Ho$ 3 narjUm| _| go, Hw$b 2 g\$bVmAm| Ho$ nmZo H$s àm{`H$Vm, 3 g\$bVmAm| Ho$ 

nmZo H$s àm{`H$Vm H$m 9 JwZm h¡ & àË`oH$ narjU _| g\$bVm H$s àm{`H$Vm kmV H$s{OE & 

AWdm 
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65/3/B 6 

 EH$ H$be _| 3 bmb VWm 5 H$mbr J|X| h¢ & H$be _| go `mÑÀN>`m EH$ J|X {ZH$mbr OmVr 

h¡, Am¡a BgH$m a§J ZmoQ> H$aZo Ho$ ~mX nwZ: H$be _| aI Xr OmVr h¡ & CgHo$ ~mX ZmoQ> {H$E 
a§J H$s Xmo A{V[aº$ J|X| H$be _| S>mbr OmVr h¢ VWm H$be _| go `mÑÀN>`m Xmo J|X| ({~Zm 

à{VñWmnZm Ho$) {ZH$mbr OmVr h¢ & BZ XmoZm| J|Xm| Ho$ bmb a§J Ho$ hmoZo H$s àm{`H$Vm kmV 

H$s{OE & 

In 3 trials of a binomial distribution, the probability of exactly  

2 successes is 9 times the probability of 3 successes. Find the probability 

of success in each trial. 

OR 

An urn contains 3 red and 5 black balls. A ball is drawn at random, its 

colour is noted and returned to the urn. Moreover, 2 additional balls of 

the colour noted down, are put in the urn and then two balls are drawn at 

random (without replacement) from the urn. Find the probability that 

both the balls drawn are of red colour. 

12. àmapå^H$ n§{º$ g§{H«$`mAm| Ho$ à`moJ go A–1 kmV H$s{OE, `{X 

















 



120

352

011

A . 

If 

















 



120

352

011

A , find A–1 using elementary row transformations. 

13. _mZm f(x) = x –|x – x2|, x [– 1, 1]. A§Vamb [–1, 1] _| dh {~ÝXþ (`{X H$moB© h¡), 

kmV H$s{OE Ohm± `h \$bZ Ag§VV h¡ & 

Let f(x) = x –|x – x2|, x  [– 1, 1]. Find the point of discontinuity,  

(if any), of this function on [– 1, 1]. 

14. `{X 
x

bxa

x
logy 










  h¡, Vmo {gÕ H$s{OE {H$ 

2

2
3

dx

yd
x  = 

2

y
dx

dy
x 








 . 

If 

x

bxa

x
logy 










 , prove that 

2

2
3

dx

yd
x  = 

2

y
dx

dy
x 








 .   
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65/3/B 7 P.T.O. 

15. 














 1x2

1
sec

2

1–  H$m 2x1   Ho$ gmnoj 
2

1
x   na AdH$bO kmV H$s{OE &  

Find the derivative of 














 1x2

1
sec

2
1–  w.r.t. 2x1   at 

2

1
x  . 

16. _mZ kmV H$s{OE : 

 















2/

0

dx
xcosxsin

xcos3xsin5
  

                  AWdm       
kmV H$s{OE : 

 dx
)x(log

1
xloglog

2 










  

Evaluate :   

      















2/

0

dx
xcosxsin

xcos3xsin5  

               OR 

Find : 

 dx
)x(log

1
xloglog

2 










  

17. EH$ Q´>ñQ> AnZo XmVmAm| go {dH$bm§J ~ƒm| H$s XoI-aoI Ho$ {bE à{V _mh < 30,000 àmßV 

H$aVm h¡ & Q´>ñQ> Bg am{e H$m AmYm ^mJ ~ƒm| H$s ~r_mar d n‹T>mB© na ˜M© H$aVm h¡ {OgHo$ 

{bE dh CZgo ì`` H$s JB© am{e H$m 2% àmßV H$aVm h¡ Am¡a ~mH$s am{e EH$ {ZOr ~¢H$ _| 
O_m H$aVm h¡ {Oggo H$s am{e _| ~‹T>moVar hmoVr aho Am¡a Q´>ñQ> H$m H$m_H$mO gwMmé ê$n go 

Mb gHo$ & Q´>ñQ> H$mo ~¢H$ go {H$VZo à{VeV ã`mO {_bZm Mm{hE, {Oggo H$s Q´>ñQ> H$mo à{V 

_mh Hw$b < 1,800 àmßV hm| & 
 Amì`yh {d{Y go, ã`mO Xa kmV H$s{OE & Š`m Amn Eogm gmoMVo h¢ {H$ Bg àH$ma Ho$ Q́>ñQ> 

H$mo XmZ XoZm Mm{hE ? 
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65/3/B 8 

A trust caring for handicapped children gets < 30,000 every month from 

its donors. The trust spends half of the funds received for medical and 

educational care of the children and for that it charges 2% of the spent 

amount from them, and deposits the balance amount in a private bank to 

get the money multiplied so that in future the trust goes on functioning 

regularly. What percent of interest should the trust get from the bank to 

get a total of < 1,800 every month ? 

Use matrix method, to find the rate of interest. Do you think people 

should donate to such trusts ?     

18. x H$m _mZ kmV H$s{OE, {OgHo$ {bE  

 sin [cot–1(x + 1)] = cos (tan–1 x). 

 AWdm 

 {ZåZ H$mo {gÕ H$s{OE : 

 2 sin–1 

5

3
 –  tan–1 

31

17
  =  

4


 

Find the value of x, if 

 sin [cot–1(x + 1)] = cos (tan–1 x). 

   OR  

Prove the following : 

 2 sin–1 

5

3
 –  tan–1 

31

17
  =  

4


  

19. `{X a + b + c ≠ 0 h¡, VWm 0

bac

acb

cba

  h¡, Vmo gma{UH$m| Ho$ JwUY_mªo H$m à`moJ 

H$aHo$ {gÕ H$s{OE {H$ a = b = c. 

If a + b + c ≠ 0 and 0

bac

acb

cba

 , then using properties of 

determinants, prove that a = b = c. 
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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. _mZm {H$ EH$ b‹S>H$m EH$ nmgm CN>mbVm h¡ & `{X Cgo 1 `m 2 H$s g§»`m àmßV hmoVr h¡, Vmo 
dh EH$ {gŠHo$ H$mo VrZ ~ma CN>mbVm h¡ Am¡a {MVm| H$s g§»`m ZmoQ> H$aVm h¡ & `{X Cgo 3, 

4, 5 `m 6 H$s g§»`m àmßV hmoVr h¡, Vmo dh {gŠHo$ H$mo EH$ ~ma CN>mbVm h¡ Am¡a `h ZmoQ> 

H$aVm h¡ Cgo {MV `m nQ> àmßV hþAm & `{X Cgo R>rH$ EH$ {MV àmßV hþAm, Vmo CgHo$ Ûmam 
CN>mbo JE nmgo na 3, 4, 5 `m 6  àmßV hmoZo H$s àm{`H$Vm Š`m h¡ ? 

AWdm 

 EH$ ì`{º$ Ho$ ~mao _| kmV h¡ {H$ dh 5 _| go 3 ~ma gË` ~mobVm h¡ & dh EH$ nmgo H$mo 

CN>mbVm h¡ Am¡a ~VbmVm h¡ {H$ nmgo na AmZo dmbr g§»`m 4 h¡ & BgH$s àm{`H$Vm kmV 

H$s{OE {H$ nmgo na AmZo dmbr g§»`m dmñVd _| 4 hr h¡ & 

Suppose a boy throws a die. If he gets a 1 or 2, he tosses a coin three 

times and notes down the number of heads. If he gets 3, 4, 5 or 6 he 

tosses the coin once and notes down whether a head or a tail is obtained. 

If he obtains exactly one head, what is the probability that he obtained 3, 

4, 5, or 6 with the die ? 

OR 

A man is known to speak truth 3 out of 5 times. He throws a die and 

reports that it is 4. Find the probability that it is actually a 4.     

21. J«m_rU BbmHo$ _| EH$ ì`mnmar Hw$N> H$n‹S>m grZo dmbr _erZ| IarXZm MmhVm h¡ & CgHo$ nmg 
Hw$b < 57,600 H$s ny±Or d 20 _erZm| Ho$ aIZo H$m ñWmZ h¡ & {~Obr go MbZo dmbr EH$ 
_erZ H$m _yë` < 3,600 h¡ Am¡a hmW go MbZo dmbr EH$ _erZ H$m _yë` < 2,400 h¡ & 
dh {~Obr go MbZo dmbr EH$ _erZ ~oMH$a < 220 H$m bm^ d hmW go MbZo dmbr EH$ 
_erZ ~oMH$a < 180 H$m bm^ H$_mVm h¡ & _mZ br{OE {H$ dh IarXr JB© g^r _erZm| H$mo 
~oM gH$Vm h¡ & A{YH$V_ bm^ A{O©V H$aZo Ho$ CÔoí` go dh AnZr ny§°Or H$mo {H$g àH$ma 
go bJmE ? Cnamoº$ H$mo EH$ a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a J«mµ\$ Ûmam hb H$s{OE & 
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A dealer in a rural area wishes to purchase some sewing machines. He 

has only < 57,600 to invest and has space for at most 20 items. An 

electronic machine costs him < 3,600 and a manually operated machine 

costs < 2,400. He can sell an electronic machine at a profit of < 220 and a 

manually operated machine at a profit of < 180. Assuming that he can 

sell all the machines that he buys, how should he invest his money in 

order to maximize his profit ? Make it as a LPP and solve it graphically. 

22. g_wÀM` {0, 1, 2, 3, 4, 5, 6} _|, EH$ {ÛAmYmar g§{H«$`m * Bg àH$ma n[a^m{fV h¡ : 

 












7ba,7–ba

7ba,ba
b*a

`{X

`{X
 

 g§{H«$`m * Ho$ {bE g§{H«$`m gmaUr {b{IE VWm {gÕ H$s{OE {H$ eyÝ` (0) Bg g§{H«$`m H$m 
VËg_H$ h¡ Am¡a g_wƒ` H$m àË`oH$ Ad`d a  0, Bg àH$ma ì`wËH«$_Ur` h¡, {H$ 7 – a,  

a H$m à{Vbmo_ h¡ &     

 On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation * is defined as : 

 











7baif,7–ba

7baif,ba
b*a  

Write the operation table of the operation * and prove that zero is the 

identity for this operation and each element a ≠ 0 of the set is invertible 

with 7 – a being the inverse of a.  

23. XrK©d¥Îm 1
9

y

16

x 22

  Ho$ A§VJ©V Cg g_{Û~mhþ {Ì^wO H$m A{YH$V_ joÌ\$b kmV 

H$s{OE, {OgH$m erf© XrK© Aj H$m EH$ {gam h¡ & 

Find the maximum area of an isosceles triangle inscribed in the ellipse 

1
9

y

16

x 22

  with its vertex at one end of the major axis. 

24. (x2 + y2) dy = xy dx. `{X y(1) = 1 VWm y(x0) = e hmo, Vmo x0 H$m _mZ kmV H$s{OE & 

AWdm 

 AdH$b g_rH$aU 
dx

dy
 + y tan x = 3x2 + x3 tan x, x ≠ 

2


 H$m {d{eîQ> hb kmV 

H$s{OE, {X`m J`m h¡ {H$ y = 0 `{X x = 
3


 h¡ & 
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(x2 + y2) dy = xy dx. If y (1) = 1 and y (x0) = e, then find the value of x0. 

OR 

Find the particular solution of the differential equation 

dx

dy
 + y tan x = 3x2 + x3 tan x, x ≠ 

2


, given that y = 0 when x = 

3


. 

25. Cg {~ÝXþ Ho$ {ZX©oem§H$ kmV H$s{OE Ohm± {~ÝXþAm| A(3, 4, 1) Am¡a B(5, 1, 6) H$mo {_bmZo 

dmbr aoIm, {~ÝXþAm| P(2, 1, 2), Q(3, 1, 0) VWm R(4, – 2, 1) go hmoH$a OmZo dmbo g_Vb 
H$mo H$mQ>Vr h¡ & 

Find the coordinates of the point where the line through the points  

A(3, 4, 1) and B(5, 1, 6) crosses the plane determined by the points  

P(2, 1, 2), Q(3, 1, 0) and R(4, – 2, 1). 

26. g_mH$bZ {d{Y Ho$ à`moJ go {(x, y) : x2 + y2 ≤ 4, x + y ≥ 2} Ûmam àXÎm joÌ H$m 

joÌ\$b kmV H$s{OE &  

Find the area of the region {(x, y) : x2 + y2 ≤ 4, x + y ≥ 2}, using the 

method of integration. 
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QUESTION PAPER CODE 65/3/B

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1.
x

2
 

 xlogx 

y

dx

dy
      (Standard form) ½ m

I.F. =  log x ½ m

2. x = 2 ,  y = 9 (½ for correct x or y)

    x + y = 111 ½ m

3. order 3 ,   or   degree 1 ½ m

    Degree + order = 4 ½ m

4. using 
ba

ba
θsin 






 ½ m

    o0θ  ½ m

5. 6–x0ba 


½ m

102or40y  ½ m

6. γsinaβsinaαsina 222222  ½ m

=   2 a2 ½ m

SECTION - B

7.











k̂–ĵ2–îAC

k̂5–î2–AB
1 m

k̂4ĵ7–î10–ACAB  1 m

165ACAB  ½ m

Marks
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ACAB

ACAB
n̂






1 m

      =  
 

165

k̂4–ĵ7î10
or

165

k̂4ĵ7–î10– 
½ m

8.














k̂
6

1
ĵîb,k̂ĵ2–a

k̂
12

1
–ĵ

2

1
îb,î–a

22

11





1 m

k̂ĵ2–îa–a 12 


½ m

k̂
2

1
ĵ

4

1
–î

6

1
bb 21 


½ m

12

7
bb 21 


1 m

S.D.  =  
   

2
bb

bba–a

21

2112 







1 m

OR

Foot of perpendicular are (0, b, c)  &  (a, 0, c) 1 m

Equ. of required plane

0

c0a

cb0

zyx


2 m

       bcx + acy  –  abz = 0 1 m

9. p (x = 2)  =  9 . P(x = 3) 1 m

03

3

32

2

3 qpC9qpC  1 m

32 p9)p–(1p3  1 m
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4

1
p  1 m

OR

Let H
1
 be the event that red ball is drawn

H
2
 be the event that black ball is drawn

E be the event that both balls are red

P(H
1
) = 

8

3
,    P(H

2
) = 

8

5
1 m

P(E/H
1
) = ,

9

2

01

5

2

2

C

C     P(E/H
2
) = 

15

1

01

3

2

2

C

C  1 m

         P(E)  =   P(H
1
)  P(E/H

1
) + P(H

2
) . P(E/H

2
) 1 m

 = 
8

1

15

1

8

5

9

2

8

3
 1 m

10.  x)b(alog–xlog
x

y
 ½ m

xba

b
–

x

1

x

y–
dx

dy
x

2 
 1 m

xba

ax
y–

dx

dy
x


  ................................... (i) 1 m

Differentiating again,

 2
2

2

2

xba

a

dx

yd
x


 1 m

22

2

2
3

y–
dx

dy
x

xba

ax

dx

yd
x 

















   (using (i)) ½ m
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11. 2

1–

2

1–

x–1

2–

dx

du
xcos2

1–2x

1
secu 








 1½ m

2

2

x–1

x–

dx

dv
x–1v  1 m

     
4

x

2

dx

dv

2

1


x
1½ m

12. Let   



2

π

0

dx
xcossin x

xcos3xsin5
I .................. (i)

         



2

π

0

dx
xsin xcos

xsin3xcos5
I ........ (ii)   








 

a

0

a

0

dxx)–f(adxf(x) 1½ m

Adding (i) and (ii) 1+1 m

2 I  =   
2

π

0

π4dx18 ½ m

π2I 

OR

put log x = t        x = et      dx  =  et  dt 1 m

dt
t

1
tloge

2

t 





 

dt
t

1

t

1

t

1
–tloge

2

t











 










  1½ m

c
t

1
–tloge t 






 1 m

  c
 xlog

1
–xloglogx 








 ½ m
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13. dx
xsinx xcos

xcosx
I  
 1 m

put cos x + x sin x = t

     x cos x dx = dt 1 m

    =   t

dt
1 m

    =  log sin xx xcos   + c 1 m

14.           dx
1x1–x

1
1x

1x1–x

dxx
22

4

 










 1 m

(using partial fractions)

=      dx
1x

1x

2

1
–

1–x

dx

2

1
dx1x

2 


 1½ m

=    cxtan
2

1
–1xlog

4

1
–1–xlog

2

1
x

2

x 1–2
2

 1½ m

15. [15000    15000]  



















100

x

100

2

 =  [1800] 2 m

      300 + 150x = 1800 1 m

      x = 10%

yes  :   compassionate   or   any other relevant value 1 m

16.
2

1–1–

1)(x1

1
sin1)(xcot


 1½ m

and  
2

1–1–

x1

1
cosxtan


 1½ m
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

































2

1–

2

1–

x1

1
coscos

1)(x1

1
sinsin

2

1
–xx112xx1 22  1 m

OR

31

17
tan–

5

3
sin2 1–1–

=
31

17
tan–

4

3
tan2 1–1–

1 m

=
31

17
tan–

7

24
tan 1–1–

1 m

=
4

π
1tan 1–  1+1 m

17. ,CCCC 3211 

(a + b + c)   0

ba1

ac1

cb1

 1 m

133122 R–RR,R–RR 

0)cba(0

c–bb–a0

c–ab–c0

cb1

  2 m

     – a2 – b2 – c2 + ab + bc + ca = 0 ½ m

     
2

1
–  [(a – b) 2 + (b – c) 2 + (c – a) 2] = 0 ½ m

     a = b = c
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18. A

100

010

001

120

352

01–1


































1 m

,R2–RR 122 

A

100

012–

001

120

370

01–1



































322 R3–RR 

A

100

3–12–

001

120

010

01–1



































233211 R2–RR,RRR 

A

72– 4

3– 12– 

3–11–

100

010

001





































(2 marks for all operations)


















72– 4

3– 12– 

3–11–

A
1–

1 m

19. f (x) = x – 















1x0,x

0x,0

0x1–,x–2x

x)–(1x–xx–x
2

2

2
1 m

f (x) being a polynomial is continuous on    1,00,1– 

0  )x–(2xltf(x)lt
2

0x0x ––


 ½ m

0  xltf(x)lt
2

0x0x


  ½ m

Also, f(0) = 0

f(x)limf(0)f(x)lim
0x0x – 

 1 m

     There is no point of discontinuity on [– 1, 1] 1 m
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SECTION - C

20.

1 m

Required Area

=   
2

0

2

0

2 dxx–2–dxx–4 2 m

=  

2

0

2
2

0

1–

2

2
–2–

2
sin

2

4

2

x–4






















x
x

xx
1+1 m

=    2–π   sq. units 1 m

21. 22 yx

xy

dx

dy




put y = v x  
dx

dv
xv

dx

dy
 1 m

x

dx
–

v

v 1
3

2




 1 m

Integrating both sides

cxlog–vlog
 v2

1
–

2
 1 m
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cylog
2y

x
–

2

2



when x = 1,  y = 1       c =  –  
2

1
1 m

2

22

2y

y–x
log  y ½ m

when x = x
0
,  y = e e3x0  1½ m

OR

I  F  =  xsecee xseclogdxxtan  1 m

xtanxsecxxsec3xx)sec(y
dx

d 32  1 m

  cdxxsec3x–xsecxdxxsec3xxsecy 232
2 m

     y = x3 + c cos x

when 
27

2π–
cgetwe;0y,

3

π
x

3

 1 m

xcos
27

2π
–xy

3
3 1 m

22. Let us consider the man invested on x

electronic and y manually operated machines

Maximise P = 220 x + 180 y ............................... (i) 1 m

subject to

x + y < 20

3600 x + 2400 y < 57600        3x + 2y < 48 1½ m

x, y > 0

(1 mark for
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plotting each

line) = 2 m

(½ to find the vertices

of feasible

region)

Rs.3520P
0)(16,A


Rs.3920P
)21(8,B


Rs.3600P
)20(0,C


Maximum profit is Rs. 3920 at x = 8, y = 12 1 m

23. Equation of line is   
5

1– z

3– 

4– y

2

3– x
 1 m

Equation of plane is

0

1–3–2

2–01

2–z1–y2–x


1 m

     2x + y + z – 7 = 0 ..................................... (i) 1 m

general point on given line 1)λ54,λ3–3,λ(2   lies on  (i) 1 m

3

2
–λ07–1)λ(54)λ(–33)λ(22  1 m

     Point of intersection   







3

7
–,6,

3

5
1 m

24. Let H
1
 : be the event 1, 2 appears

H
2
 : be the event 3, 4, 5, 6 appears 1 m

E
3
 : be the event that head appears
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P(H
1
) = 

3

1

6

2
 ,    P(H

2
) = 

3

2

6

4
 1 m

P(E/H
1
) = 

8

3
   P(E/H

2
) = 

2

1
1 m

         P(H
2
/E) = 

)(E/HP)(HP)(E/HP)(HP

)(E/HP)(HP

2211

22




1 m

     = 
11

8
2 m

OR

Let H
1
 : be the event that 4 occurs

H
2
 : be the event that 4 does not occurs 1 m

E
   
 : be the event that man reports 4 occurs

on a throw of dice

P(H
1
) = 

6

1
,      P(H

2
) = 

6

5
1 m

P(E/H
1
) = 

5

3
    P(E/H

2
) = 1 – 

5

2

5

3
 1 m

         P(H
1
/E) = 

)(E/HP)(HP)(E/HP)(HP

)(E/HP)(HP

2211

11




1 m

     = 
13

3
2 m

25. * 0 1 2 3 4 5 6

0 0 1 2 3 4 5 6

1 1 2 3 4 5 6 0

2 2 3 4 5 6 0 1

3 3 4 5 6 0 1 2

4 4 5 6 0 1 2 3

5 5 6 0 1 2 3 4

6 6 0 1 2 3 4 5 4 m
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 a   {0, 1, 2, 3, 4, 5, 6}

a *  0  =  a = 0 * a     0 is identity 1 m

 a   {1, 2, 3, 4, 5, 6}

a *  b  =  0 = b * a

     a *  (7 – a)  =  0 = (7 – a) * a

     (7 – a)  is inverse of a 1 m

26. A = y (x + 4)

1
9

y

16

x 22



Let z =  )x–(16
16

9
y4) (x)x–(16

16

9
A 22222  .......... (i) 1 m

         
3x)(4x)–(4

16

9
 1 m

4x)–(8x)(4
16

9

dx

dz 2 1 m

2  x  0
dx

dz
 1 m

4x)–(8x)(4
8

9
x)(4

4

9
–

dx

zd 2

2

2



0
dx

zd

2

2

2


x

1 m

     Maximum value of A =  39  sq. units 1 m
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