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  àíZ-nÌ H$moS>       
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J{UV  
(Ho$db Ñ{ï>~m{YV narjm{W©`m| Ho$ {bE)  

MATHEMATICS 
 (FOR VISUALLY IMPAIRED CANDIDATES ONLY)  

: 3 : 80 
Time allowed : 3 hours Maximum Marks : 80 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 23 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE àíZ-nÌ H$moS H$mo narjmWu CÎma-nwpñVH$m Ho$ 

_wI-n¥>ð> na {bI| & 
 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >38 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 

Adí` {bI| & 
 Bg  àíZ-nÌ  15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 

10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db  
àíZ- m¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 23 printed pages. 
 Q.P. Code 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 38 questions. 
 Please write down the serial number of the question in the  

answer-book 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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: 

: 
(i) 38 

(ii)  

(iii) 1 18 19 20 

(iv) 21 25 

(v) 26 31 

(vi) 32 35 

(vii) 36 38 

(viii) 2 
3 2 2 

(ix) 

IÊS> H$ 

1 

1. \$bZ sin 1(2x) H$m àm§V (domain) h¡ :  

(a) [ 1, 1] (b) [0, 1] 

(c) 
2
1

,
2
1

 (d) 
2
1

,
2
1
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General Instructions :
Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are 
compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and 
E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions 
(MCQs) and questions number 19 and 20 are Assertion-Reason 
based questions of 1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) 
type questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type 
questions carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each.   

(viii) There is no overall choice. However, an internal choice has been 
provided in 2 questions in Section B, 3 questions in Section C,  
2 questions in Section D and 2 questions in Section E.  

(ix) Use of calculators is not allowed. 
 

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. The domain of the function sin 1(2x) is : 

(a) [ 1, 1] (b) [0, 1] 

(c) 
2
1

,
2
1

 (d) 
2
1

,
2
1
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2. `{X Amì ỳh 
0k5
401k
530

 EH$ {df_ g_{_V Amì ỳh h¡, Vmo k H$m _mZ h¡ :  

(a) 4   (b) 2 

(c) 2  (d) 4 

3. `{X A = 
39
34

 h¡, Vmo |A| ~am~a h¡ : 

(a) 15  (b) 42 

(c) 0  (d) 25 

4. `{X A = 
cossin
sincos

 h¡ VWm A + A  = I h¡, Vmo  H$m _mZ h¡ : 

(a) 
6

 (b) 
3

 

(c) 
2

 (d) 
4

 

5. `{X A EH$ 2  3 Amì ỳh h¡ VWm B EH AÝ` Eogm Amì`yh h¡ {H$ A B VWm 
BA  XmoZm| n[a^m{fV h¢, Vmo B H$s H$mo{Q> h¡ :  

(a) 3  2  (b) 2  3 

(c) 3  3  (d) 2  2 

6. `{X y = 3 log xsin   h¡, Vmo x = 
4

 na 
dx
dy  H$m _mZ h¡ : 

(a) 3 (b) 
3
2

 

(c) 
2
3

 (d) 
2
3
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2. If the matrix 
0k5
401k
530

 is a skew symmetric matrix, then 

the value of k is :  

(a) 4   (b) 2 

(c) 2  (d) 4 

3. If A = 
39
34

, then |A| is equal to :  

(a) 15  (b) 42 

(c) 0  (d) 25 

4. If A = 
cossin
sincos

 and A + A  = I, then the value of  is :  

(a) 
6

 (b) 
3

 

(c) 
2

 (d) 
4

 

5. If A is a 2  3 matrix and B is another matrix such that both 
A B and BA  are defined, then order of B is : 

(a) 3  2  (b) 2  3 

(c) 3  3  (d) 2  2 

6. If y = 3 log xsin , then 
dx
dy

 at x = 
4

 is :  

(a) 3 (b) 
3
2

 

(c) 
2
3

 (d) 
2
3

 



65(B) Page 6 of 23 

7. dh H$moU , 0 <  < 
2
,  gmBZ (Á`m) 

Xa H$s XþJwZr h¡, h¡ : 

(a) 
3

  (b) 
6

 

(c) 
4

  (d) 
2

 

8. k H$m dh _mZ {OgHo$ {bE \$bZ f, Omo {H$ :  

 f(x) = 
x,xcos
x,1kx

`{X
`{X

 

 Ûmam àXÎm h¡, x =  na gVV h¡, h¡ : 

(a) 
2

 (b) 
2

 

(c) 
2

 (d) 
2

 

9. `{X y = sin 1 (2x 2x1 ),  
2

1
 < x < 

2
1  h¡, Vmo 

dx
dy  ~am~a h¡ : 

(a) 2 (b) 
2x1

2
 

(c) 
2x1

2
 (d) 2x1  

10. EH$ JmobmH$ma ~wb~wbo H$s {ÌÁ`m r Ho$ gmnoj BgHo$ Am`VZ Ho$ n[adV©Z H$s Xa, 
O~{H$ r = 3 cm h¡, h¡ : 

(a) 24  cm3/cm (b) 36  cm2/cm 

(c) 36  cm3/cm (d) 24  cm2/cm 
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7. An angle , 0 <  < 
2

, which increases twice as fast as its sine, 

is : 

(a) 
3

  (b) 
6

 

(c) 
4

  (d) 
2

 

8. The value of k for which the function f, given by  

 f(x) = 
xif,xcos
xif,1kx

 

is continuous at x = , is : 

(a) 
2

 (b) 
2

 

(c) 
2

 (d) 
2

 

9. If  y = sin 1 (2x 2x1 ),  
2

1  < x < 
2

1 , then 
dx
dy

 is : 

(a) 2 (b) 
2x1

2
 

(c) 
2x1

2
 (d) 2x1  

10. The rate of change of the volume of a spherical bubble with 
respect to its radius r at r = 3 cm is : 

(a) 24  cm3/cm (b) 36  cm2/cm 

(c) 36  cm3/cm (d) 24  cm2/cm 
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11. dxxcot2 ~am~a h¡ :

(a)  cot x + x + C  (b)  cot x  x + C 
(c) cot x  x + C  (d) cot x + x + C 
 

12. 
1

1
2xx25

dx  H$m _mZ h¡ : 

(a) 
8

 (b) 
4

 

(c) 
6

 (d) 
2

 

13. AdH$b g_rH$aU 09
dx

yd
5

dx
yd

x3 3

33

2

2
2  H$s H$mo{Q> VWm KmV H$m 

`moJ\$b h¡ : 
(a) 5  (b) 6 
(c) 4  (d) 2 

14.  AdH$b g_rH$aU dy = y tan x dx; y = 1 O~ x = 0, H$m EH$ {d{eï> hb  
h¡ : 

(a) y = 0 (b) y = 1 + sec x 

(c) y = sec x (d) y cos x = 0 

15. `{X EH$ _mÌH$ g{Xe a , î  go 
3
, ĵ  go 

4
 VWm ^

k  go Ý ỳZH$moU  ~ZmVm h¡, 

Vmo  H$m _mZ h¡ : 

(a) 
3

  (b) 
4

 

(c) 
2

  (d) 
6
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11. dxxcot2 equals :

(a)  cot x + x + C  (b)  cot x  x + C 
(c) cot x  x + C  (d) cot x + x + C 

12. The value of 
1

1
2xx25

dx
 is : 

(a) 
8

 (b) 
4

 

(c) 
6

 (d) 
2

 

13. The sum of the order and the degree of the differential equation 

09
dx

yd
5

dx
yd

x3 3

33

2

2
2  is : 

(a) 5  (b) 6 
(c) 4  (d) 2 

14. A particular solution of the differential equation  
dy = y tan x dx; y = 1 when x = 0, is : 

(a) y = 0 (b) y = 1 + sec x 

(c) y = sec x (d) y cos x = 0 

 

15. If a unit vector a  makes angles 
3

 with î , 
4

 with ĵ  and an 

acute angle  with k̂ , then the value of  is : 

(a) 
3

  (b) 
4

 

(c) 
2

  (d) 
6
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16. Xmo q~XþAm| A VWm B (2 a  + b ) VWm ( a   3 b )  
h¢ & q~Xþ C Omo {H$ AB H$mo 1 : 2 _| ~mø ê$n go ~m±Q>Vm h¡, H$m pñW{V g{Xe h¡ : 

(a)  3 a   5 b  (b) 7 b  

(c) 
3
1

(5 a   b ) (d) (3 a  + 5 b ) 

17.  H$m dh _mZ, {OgHo$ {bE, VrZ q~Xþ A, B VWm C 

(3 î   2 ĵ  + 4 k̂ ), ( î  + ĵ  + k̂ ) VWm ( î  + 4 ĵ   2 k̂ )  h¢, ñ§m§aoI h¢,  
h¡ :  

(a) 4  (b) 1 

(c) 3  (d) 2 

18. EH$ aoIm {OgHo$ H$mVu` g_rH$aU 3x  3 = 2y + 1 = 5  6z h¢, Ho$  
{XH²$ AZwnmV h¢ : 

(a) 2, 3, 1 (b) 3, 2, 1 

(c) 2, 1, 3 (d) 3, 2, 1 

19 20 
1  (A) (R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) 
H$s ghr ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢, naÝVw VH©$ (R), A{^H$WZ 
(A) H$s ghr ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡ Am¡a VH©$ (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡ Am¡a VH©$ (R) ghr h¡ & 
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16. The position vectors of two points A and B are (2 a  + b ) and 

( a   3 b ) respectively. The position vector of a point C which 
divides AB externally in the ratio 1 : 2 is : 

(a)  3 a   5 b  (b) 7 b  

(c) 
3
1

(5 a   b ) (d) (3 a  + 5 b ) 

17. The value of  for which the points A, B and C having position 

vectors (3 î   2 ĵ  + 4 ^
k ), ( î  + ĵ  + ^

k ) and ( î  + 4 ĵ   2 ^
k ) 

respectively are collinear, is : 

(a) 4  (b) 1 

(c) 3  (d) 2 

18. The direction ratios of a line whose Cartesian equations are  
3x  3 = 2y + 1 = 5  6z, are : 

(a) 2, 3, 1 (b) 3, 2, 1 

(c) 2, 1, 3 (d) 3, 2, 1 

Questions number 19 and 20 are Assertion and Reason based 
questions carrying 1 mark each. Two statements are given, one 
labelled Assertion (A) and the other labelled Reason (R). Select the 
correct answer from the codes (a), (b), (c) and (d) as given below.  

(a) Both Assertion (A) and Reason (R) are true and Reason 
(R) is the correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true, but Reason 
(R) is not the correct explanation of the Assertion (A). 

(c) Assertion (A) is true and Reason (R) is false.  

(d) Assertion (A) is false and Reason (R) is true.  
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19. (A) : q~XþAm| (1, 2, 3) VWm (3, 0, 2) go hmoH$a OmZo dmbr aoIm H$m 

g{Xe g_rH$aU h¡ r  = î  + 2 ĵ  + 3k̂  + (2 î   2 ĵ   k̂ ). 

(R) : pñW{V g{Xe a  VWm b  dmbo q~XþAm| go hmoH$a OmZo dmbr 

aoIm H$m g_rH$aU h¡ r  = a  +   ( b   a ). 

20. (A) : A VWm B Xmo ñdV§Ì KQ>ZmE± àXÎm h¢ VWm P(A) = 0·3 VWm  
P(B) = 0·6 h¡, Vmo P(A Am¡a Zht B) = 0·12 h¡ & 

(R) : Xmo ñdV§Ì KQ>ZmAm| A VWm B Ho$ {bE  

P(A Am¡a B) = P(A) . P(B). 

 

IÊS> I 

(VSA) 2  

21. (a) _mZm EH$ g§~§Y R, R = {(x, y) : x, y  N Am¡a x + 3y = 12} Ûmam 

àXÎm h¡ & R H$m àm§V VWm n[aga kmV H$s{OE & 

 AWdm 

(b) Xem©BE {H$ \$bZ f :   , f(x) = x4 Z Vmo EH¡$H$s h¡ Am¡a Z hr 
AmÀN>mXH$ h¡ &  

22. Amì ỳh A = 
11
43

 H$mo EH$ g_{_V VWm EH$ {df_ g_{_V Amì ỳh Ho$ `moJ 

Ho$ ê$n _| ì`º$ H$s{OE & 

23. `{X y = xx h¡, Vmo {gÕ H$s{OE {H$ 0
x
y

dx
dy

y
1

dx
yd 2

2

2
. 
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19. Assertion (A) : The vector equation of a line passing through 
the points (1, 2, 3) and (3, 0, 2) is  

r  = î  + 2 ĵ  + 3k̂  + (2 î   2 ĵ   k̂ ). 

 Reason (R) : Equation of a line passing through two points 

with position vectors a  and b  is  

r  = a  +   ( b   a ). 

20. Assertion (A) : Given two independent events A and B such 
that P(A) = 0·3 and P(B) = 0·6, then  
P(A and not B) = 0·12. 

 Reason (R) : For two independent events A and B,  
P(A and B) = P(A) . P(B). 

 
SECTION B 

This section comprises very short answer (VSA) type questions of  
2 marks each. 

21. (a) Let the relation R be given as  

  R = {(x, y) : x, y  N and x + 3y = 12}. Find the domain 
and range of R.  

 OR 
(b) Show that the function f : , f(x) = x4 is neither  

one-one nor onto.  

22. Express the matrix A = 
11
43

 as the sum of a symmetric 

matrix and a skew-symmetric matrix.  

23. If y = xx, prove that 0
x
y

dx
dy

y
1

dx
yd 2

2

2
. 
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24. g{Xe a = 5 î 2 ĵ + 5 k̂ H$mo Xmo Eogo g{Xem| Ho$ `moJ Ho$ ê$n _| ì`º$ 

H$s{OE {OZ_| go EH$ g{Xe b  = (3 î  + k̂ ) Ho$ g_m§Va hmo VWm Xÿgam  

g{Xe b  Ho$ b§~dV hmo & 

 

25. (a) 
1

3x  = 
2
2y  = 

2
4z

; 
3
5x  = 

2
2y  = 

6
z  Ûmam Xr JB© 

aoImAm| Ho$ ~rM H$m H$moU kmV H$s{OE & 

 AWdm 

(b) `{X aoImE± 
3
1x  = 

k4
2y2  = 

2
z3  VWm  

 
k3

1x  = 
6

1y3  = 
5
6z  nañna b§~dV² h¢, Vmo k H$m _mZ kmV 

H$s{OE &  

 

IÊS> J 

 

(SA) 3   

26. dh A§Vamb kmV H$s{OE {OZ_| àXÎm \$bZ f(x) = sin 3x, x  
2

,0   _|  

(a) dY©_mZ h¡ (b) õmg_mZ h¡ & 

27. kmV H$s{OE : 

 dxe
)2x(

5x x
4  
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24. Express the vector a = 5 î 2 ĵ + 5 k̂ as the sum of two 

vectors such that one is parallel to the vector b  = (3 î  + k̂ ) 

and the other is perpendicular to b .  

 

25. (a) Find the angle between the pair of lines given by  

         
1

3x
 = 

2
2y

 = 
2

4z
; 

3
5x

 = 
2

2y
 = 

6
z

. 

 OR 

(b) If the lines 
3
1x

 = 
k4

2y2
 = 

2
z3

 and  

 
k3

1x
 = 

6
1y3

 = 
5
6z

 are perpendicular to each other, 

find the value of k.  
 
 

SECTION C 

 

This section comprises short answer (SA) type questions of 3 marks 
each. 

26. Find the intervals in which the function given by  

 f(x) = sin 3x,  x  
2

,0  is (a) increasing (b) decreasing.  

 

27. Find : 

 dxe
)2x(

5x x
4  
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28. (a) kmV H$s{OE : 

  dx
)x1()x1(

2
2  

 AWdm 

(b) kmV H$s{OE : 

  dxxx23 2  

29. _mZ kmV H$s{OE : 

 dx
xtanxsec

xtanx
0

 

30. (a) AdH$b g_rH$aU 
x
y

tanxy
dx
dy

x  H$mo hb H$s{OE & 

 AWdm 

(b) AdH$b g_rH$aU xsinxcosxy
dx
dy

x , H$m {d{eï> hb kmV 

H$s{OE, {X`m h¡ {H$ 1
2

y  h¡ &  

31. (a) A VWm B Xmo Eogr KQ>ZmE± h¢ {H$ P(A) = 
2
1

, P(B) = 
12
7

 VWm  

P(A Zht `m B Zht) =  
4
1  A VWm B  

(i) nañna AndVu h¢ (ii) ñdV§Ì KQ>ZmE± h¢ & 
 AWdm 

(b) Ho$ H$mo Xmo ~ma CN>mbZo na àmßV hmoZo dmbo nQ>m| H$s g§»`m H$m 

_mÜ` kmV H$s{OE &  
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28. (a) Find :  

         dx
)x1()x1(

2
2  

 OR 

(b) Find : 

          dxxx23 2  

29. Evaluate : 

 dx
xtanxsec

xtanx
0

 

30. (a) Solve the differential equation 
x
y

tanxy
dx
dy

x . 

 OR 

(b) Find the particular solution of the differential equation 

xsinxcosxy
dx
dy

x ; given .1
2

y  

31. (a) Let A and B be the events such that P(A) = 
2
1

, P(B) = 
12
7

 

and P(not A or not B) = 
4
1

. Find whether A and B are  

(i) mutually exclusive (ii) independent.  

 OR 

(b) Find the mean of the number of tails in two tosses of a 

coin.  
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IÊS> K 

(LA) 5  

32. (a) _mZm EH$ g§~§Y R, g^r  _|  
R = {(a, b) : a  b3} Ûmam n[a^m{fV h¡ &  

  Xem©BE {H$ R Z Vmo ñdVwë` h¡, Z hr g_{_V h¡ Am¡a Z hr g§H«$m_H$ h¡ &  

 AWdm 

(b) A = {1, 2, 3, ..., 10} h¡ VWm A  A _| EH$ g§~§Y R Bg 
àH$ma n[a^m{fV h¡ {H$ g^r (a, b) VWm (c, d)  A  A Ho$ {bE  
(a, b) R (c, d)  a + d = b + c h¡ & {gÕ H$s{OE {H$ R EH$ Vwë`Vm 
g§~§Y h¡ & 

33. g_mH$bZ Ho$ à`moJ go, dH«$ 1
4
y

9
x 22

 Ûmam n[a~Õ joÌ H$m joÌ\$b kmV 

H$s{OE &  

34. a¡{IH$ àmoJ«m_Z g_ñ`m :  

 Z = 3x + 9y H$m ì`damoYm| x + 3y  60, x + y  10, x  y VWm x  0,  

y  0 Ho$ A§VJ©V A{YH$V_rH$aU VWm Ý ỳZV_rH$aU, AmboI Ûmam H$aZo na 
gwg§JV joÌ ABCD Ho$ erf© A(0, 10), B(5, 5), C(15, 15) VWm D(0, 20) 

AmVo h¢ & dh q~Xþ kmV H$s{OE {OZ na Z H$m A{YH$V_ VWm Ý ỳZV_ _mZ AmVm 
h¡ VWm `h _mZ ^r kmV H$s{OE &  

35. (a) Xem©BE {H$ aoImE± r  = î  + 2 ĵ  + k̂  + ( î   ĵ  + k̂ ) VWm  

r  = î  + ĵ  + k̂  + ( î   ĵ  + 2 k̂ ) nañna à{VÀN>oXr Zht h¡ & 

 AWdm 

(b) q~Xþ (3, 1, 11) go aoIm 
4

3z
3

2y
2
x  na ItMo JE b§~ Ho$ nmX 

Ho$ {ZX}em§H$ kmV H$s{OE &  aoIm H$m g_rH$aU ^r {b{IE &  
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SECTION D

This section comprises long answer (LA) type questions of 5 marks 
each. 

32. (a) Let R be a relation in , the set of all real numbers, 
defined by R = {(a, b) : a  b3}. 

  Show that R is neither reflexive, nor symmetric and nor 
transitive.  

 OR 
(b) Let set A = {1, 2, 3, ..., 10} and R be a relation in A  A, 

defined by (a, b) R (c, d)  a + d = b + c for all (a, b) and 
(c, d)  A  A. Prove that R is an equivalence relation.  

33. Using integration, find the area enclosed by the curve 

1
4
y

9
x 22

.  

34. While solving the linear programming problem Minimise and 
Maximise Z = 3x + 9y, subject to the constraints x + 3y  60,  
x + y  10, x  y and x  0, y  0 graphically, the corner points 
of the feasible region ABCD are A(0, 10), B(5, 5), C(15, 15) and 
D(0, 20). Find the minimum value and the maximum value of 
Z along with the corresponding corner points.  

35. (a) Show that the lines r  = î  + 2 ĵ  + k̂  + ( î   ĵ  + k̂ ) and 

r  = î  + ĵ  + k̂  + ( î   ĵ  + 2 k̂ ) do not intersect. 

 OR 
(b) Find the coordinates of the foot of perpendicular drawn 

from the point (3, 1, 11) to the line 
4

3z
3

2y
2
x

 

Hence, write the equation of this perpendicular line.  
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IÊS> L> 
 

3  4   

 

àH$aU AÜ``Z  1 

36. EH$ noeoda Q>mB{nñQ> {OgH$s EH$ ì`ñV ~mµOma _| XþH$mZ h¢, Zo 8 A§J«oOr VWm  

4 {hÝXr Ho$ n¥ð> Q>mBn H$aZo Ho$ < 200 {bE O~{H$ 5 A§J«oOr VWm 10 {hÝXr Ho$ 

n¥ð> Q>mBn H$aZo Ho$ < 275 {bE &  

 Cn ẁ©º$ OmZH$mar Ho$ AmYma na, {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

(i) `{X dh A§J«oOr Ho$ EH$ n¥ð> Ho$ < x VWm {hÝXr Ho$ EH$ n¥ð> Ho$ < y boVm 

h¡, Vmo Cn`w©º$ H$mo a¡{IH$ g_rH$aU ẁ½_ Ho$ ê$n _| ì`º$ H$s{OE &  1

(ii) BZ g_rH$aUm| go EH$ Amì`yh g_rH$aU AX = B Ho$ ê$n _| ì`º$  

H$s{OE &   1 

(iii) (a) |A| kmV H$s{OE &   2 

                                    AWdm  

(iii) (b) (adj A) kmV H$s{OE &    2 
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SECTION E
 

This section comprises 3 case study based questions of 4 marks each.  

 

Case Study  1 

36. A professional typist having his shop in a busy market charges 

< 200 for typing 8 English and 4 Hindi pages, while he charges 

< 275 for typing 5 English and 10 Hindi pages.  

 Based on the above information, answer the following 

questions : 

 (i) If he charges < x for one page of English and < y for one 

page of Hindi, express the above as a pair of linear 

equations.    1 

 (ii) Express the information in terms of matrix equation  

AX = B.   1 

(iii) (a) Find |A|.   2 

 OR 

(iii) (b) Find (adj A).   2 
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àH$aU AÜ``Z  2 

37. aqdÐ Zo LED ~ë~ ~ZmZo H$s EH$ N>moQ>r-gr \  bJmB© & dh x ~ë~m| H$mo  

< (300  x) àË`oH$ ~ë~ Ho$ ^md ~oM nmVm h¡, O~{H$ x ~ë~m| H$m H«$` _yë`  

< (2x2  60x + 18) h¡ & 

 Cn ẁ©º$ OmZH$mar Ho$ AmYma na, {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

(i) x ~ë~ ~oMZo _| CgH$m bm^ \$bZ P(x) kmV H$s{OE & 1 

(ii) 
dx
d

[P(x)] ?    1 

(iii) (a) A{YH$V_ bm^ Ho$ {bE Cgo {H$VZo ~ë~ ~oMZo hm|Jo ? 2 

                                      AWdm 

(iii) (b)  `{X Cgo < 18 H$s hm{Z hmo ahr h¡, Vmo dh {H$VZo ~ë~ ~oM ahm  
h¡ ?   2 

 

àH$aU AÜ``Z  3 

38. EH$ XþH$mZXma VrZ àH$ma Ho$ \y$bm| Ho$ ~rO A1, A2 VWm A3 ~oM ahm h¡ &  

 

AZwnmV 4 : 4 : 2 45%, 60% VWm 

35% h¡ &  

 Cn ẁ©º$ OmZH$mar Ho$ AmYma na, {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

(i) ? 2 

(ii) `{X `h {X`m h¡ {H$ `mÑÀN>`m MwZm J`m ~rO A§Hw$[aV hþAm h¡, Vmo BgHo$ 
A1 àH$ma Ho$ ?  2 
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Case Study 2

37. Ravindra started to run a small factory of manufacturing LED 
bulbs. He can sell x bulbs at a price of < (300  x) each. The 
cost price of x bulbs is < (2x2  60x + 18). 

 Based on the above information, answer the following  
questions : 

 (i) Find the profit function P(x) for selling x bulbs.  1 

 (ii) What is 
dx
d

[P(x)] ?   1 

(iii) (a) How many bulbs should he sell to earn maximum 
profit ?   2 

 OR 

(iii) (b) How many bulbs is he selling if he is incurring a 
loss of < 18 ?   2 

Case Study  3 

38. A shopkeeper sells three types of flower seeds A1, A2 and A3. 
They are sold as a mixture where the proportions are 4 : 4 : 2 
respectively. The germination rates of the three types of seeds 
are 45%, 60% and 35%.  

 Based on the above information, answer the following  
questions : 

 (i) What is the probability of a randomly chosen seed to 
germinate ?   2 

 (ii) What is the probability that the randomly selected seed is 
of type A1, given that it germinates ? 2 
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:

: 
(i) 38 

(ii)  

(iii) 1 18 19 20 

(iv) 21 25 (VSA)

(v) 26 31 (SA)

(vi) 32 35 (LA)

(vii) 36 38 

(viii) 2 3 
2 2 

(ix) 
 

IÊS> H$ 

1  
1. `{X A, H$mo{Q> 3 H$m EH$ dJ© Amì ỳh h¡ Am¡a |A| = 6 h¡, Vmo |adj A| H$m _mZ h¡ : 

(a) 6 (b) 36 

(c) 27 (d) 216

2. dxx3sin

6/

0

   H$m _mZ h¡ : 

(a)  
2
3

 (b)  
3
1

 

(c) 
2
3

 (d) 
3
1
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying  
4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed. 

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 
  

1. If A is a square matrix of order 3 and |A| = 6, then the value of |adj A| 
is : 

(a) 6 (b) 36 

(c) 27 (d) 216

2. The value of dxx3sin

6/

0

   is : 

(a)  
2
3

 (b)  
3
1

 

(c) 
2
3

 (d) 
3
1
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3. `{X a , b  Am¡a ( a  + b ) g^r _mÌH$ g{Xe h¢ Am¡a  a  VWm b  Ho$ ~rM H$m H$moU  
h¡, Vmo  H$m _mZ hmoJm : 

 (a) 
3

2
 (b) 

6
5

 (c) 
3

 (d) 
6

4. g{Xe î  H$m g{Xe î  + ĵ  + 2 k̂  na àjon h¡ : 

 (a) 
6

1
 (b) 6  (c) 

6
2

 (d) 
6

3

5. EH$ n[adma _| 2 

àm{`H$Vm h¡ : 

(a) 
4
1

 (b) 
8
1

 (c) 
2
1

 (d) 
4
3

6. aoIm 
3

3x
 = 

2
y4

 = 
6

8z
 Ho$ g_m§Va Am¡a q~Xþ (2,  4, 5) go JwµOaZo dmbr aoIm H$m 

g{Xe g_rH$aU h¡ : 

(a) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(b) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î   2 ĵ  + 6 k̂ ) 

(c) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(d) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î   2 ĵ   6 k̂ )

7. x Ho$ {H$g _mZ Ho$ {bE, gma{UH$ 
x5

3x2
 Am¡a 

23

110
 g_mZ h¢ ? 

(a)  3 (b)  3 (c)  2 (d) 2 

8. Amì ỳh$ 
321
012
234

 _| Xÿgar n§{º$ Am¡a Vrgao ñVå^ _| pñWV Ad`d Ho$ ghI§S> H$m 

_mZ h¡ : 

(a) 5 (b)  5 (c)  11 (d) 11
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3. If a , b  and ( a  + b ) are all unit vectors and  is the angle between a  

and b , then the value of  is : 

(a) 
3

2
 (b) 

6
5

 (c) 
3

 (d) 
6

4. The projection of vector î  on the vector î  + ĵ  + 2 k̂  is : 

(a) 
6

1
 (b) 6  (c) 

6
2

 (d) 
6

3

5. A family has 2 children and the elder child is a girl. The probability that 
both children are girls is :  

(a) 
4
1

 (b) 
8
1

 (c) 
2
1

 (d) 
4
3

6. The vector equation of a line which passes through the point (2,  4, 5) 

and is parallel to the line 
3

3x
 = 

2
y4

 = 
6

8z
 is : 

(a) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(b) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î   2 ĵ  + 6 k̂ ) 

(c) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(d) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î   2 ĵ   6 k̂ )

7. For which value of x, are the determinants 
x5

3x2
 and 

23

110
 

equal ? 

(a)  3 (b)  3 (c)  2 (d) 2 

8. The value of the cofactor of the element of second row and third column 

in the matrix 

321
012
234

 is : 

(a) 5 (b)  5 (c)  11 (d) 11
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9. AdH$b g_rH$aU 
2

2

2

dx

yd
+ 

3

dx
dy

 +  x4 = 0 H$s H$mo{Q> Am¡a KmV _| A§Va h¡ : 

(a) 1 (b) 2 (c)  1 (d) 0

10. `{X Amì ỳh A = 
11

11
 Am¡a A2 = kA h¡, Vmo k H$m _mZ hmoJm : 

(a) 1 (b)  2 (c) 2 (d)  1

11. dx
xcosxsin

x2cos
22 .

  ~am~a h¡ : 

(a) tan x  cot x + C (b)  cot x  tan x + C 

(c) cot x + tan x + C (d) tan x  cot x  C

12. AdH$b g_rH$aU  (3x2 + y) 
dy
dx

 = x  H$m g_mH$bZ JwUH$ h¡ : 

(a) 
x
1

 (b) 
2x

1
 (c) 

x
2

 (d)  
x
1

13. AY©-Vb 2x + y  4  0 _| pñWV q~Xþ h¡ : 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 

14. `{X (cos x)y = (cos y)x  h¡, Vmo 
dx
dy  ~am~a h¡ : 

(a) 
)x(coslogytanx
)y(coslogxtany

 

(b) 
)y(coslogxtany
)x(coslogytanx

 

(c) 
)x(coslogytanx
)y(coslogxtany

 

(d) 
)x(coslogytanx
)y(coslogxtany
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9. The difference of the order and the degree of the differential equation  
2

2

2

dx

yd
+ 

3

dx
dy

 +  x4 = 0 is : 

(a) 1 (b) 2 (c)  1 (d) 0

10. If matrix A = 
11

11
 and  A2 = kA,  then the value of k is : 

(a) 1 (b)  2 (c) 2 (d)  1

11. dx
xcosxsin

x2cos
22 .

  is equal to 

(a) tan x  cot x + C (b)  cot x  tan x + C 

(c) cot x + tan x + C (d) tan x  cot x  C

12. The integrating factor of the differential equation  (3x2 + y) 
dy
dx

 = x  is 

(a) 
x
1

 (b) 
2x

1
 (c) 

x
2

 (d)  
x
1

13. The point which lies in the half-plane  2x + y  4  0  is : 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 

14. If  (cos x)y = (cos y)x,  then 
dx
dy

 is equal to : 

(a) 
)x(coslogytanx
)y(coslogxtany

 

(b) 
)y(coslogxtany
)x(coslogytanx

 

(c) 
)x(coslogytanx
)y(coslogxtany

 

(d) 
)x(coslogytanx
)y(coslogxtany
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15. `h {X`m J`m h¡ {H$ X
11

23
= 

32

14
h¡ & Vmo Amì ỳh X h¡ :

(a) 
10

01
 (b) 

11

10
 

(c) 
11

11
 (d) 

11

11

16. `{X ABCD EH$ g_m§Va MVŵ w©O h¡ Am¡a AC VWm BD BgHo$ {dH$U© h¢, Vmo AC  + BD  h¡ : 

(a) 2 DA  (b) 2 AB  (c) 2 BC  (d) 2 BD

17. `{X  x = a cos  + b sin ,  y = a sin   b cos   h¡, Vmo {ZåZ{b{IV _| go H$m¡Z-gm 

ghr h¡ ? 

(a) y2
2

2

dx

yd   x
dx
dy

+ y = 0 (b) y2
2

2

dx

yd  + x
dx
dy

+ y = 0 

(c) y2
2

2

dx

yd  + x
dx
dy

  y = 0 (d) y2
2

2

dx

yd   x
dx
dy

  y = 0

18. EH$ LPP Ho$ n[a~Õ gwg§JV joÌ Ho$ H$moUr` q~Xþ O(0, 0), A(250, 0), B(200, 50) Am¡a 
C(0, 175) h¢ & `{X CÔoí` \$bZ Z = 2ax + by H$m A{YH$V_ _mZ q~XþAm| A(250, 0) 
Am¡a B(200, 50) na h¡, Vmo a Am¡a b Ho$ ~rM H$m g§~§Y hmoJm : 

 
(a) 2a = b (b) 2a = 3b (c) a = b (d) a = 2b 
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15. It is given that X
11

23
= 

32

14
. Then matrix X is :

(a) 
10

01
 (b) 

11

10
 

(c) 
11

11
 (d) 

11

11

16. If ABCD is a parallelogram and AC and BD are its diagonals, then  

AC  + BD  is : 

(a) 2 DA  (b) 2 AB  (c) 2 BC  (d) 2 BD
17. If  x = a cos  + b sin ,  y = a sin   b cos ,  then which one of the 

following is true ?  

(a) y2
2

2

dx

yd   x
dx
dy

+ y = 0 (b) y2
2

2

dx

yd  + x
dx
dy

+ y = 0 

(c) y2
2

2

dx

yd  + x
dx
dy

  y = 0 (d) y2
2

2

dx

yd   x
dx
dy

  y = 0

18. The corner points of the bounded feasible region of an LPP are O(0, 0), 
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective 
function  Z = 2ax + by  occurs at the points A(250, 0) and B(200, 50), then 
the relation between a and b is : 

 
(a) 2a = b (b) 2a = 3b (c) a = b (d) a = 2b 
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19 20 1 
 (A) (R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡, naÝVw VH©$ (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡, naÝVw VH©$ (R) ghr h¡ & 

19. (A) :  cot 1 ( 3 ) H$m _w»` _mZ 
6
 h¡ & 

 (R) : cot 1 x H$m àm§V    {  1, 1} h¡ & 

20. (A) : ímrfmªo A(0, 0, 0), B(3, 4, 5), C(8, 8, 8) Am¡a D(5, 4, 3) go ~Zm 

MVŵ w©O EH$ g_MVw ŵ©O h¡ & 

 (R) : ABCD EH$ g_MVŵ ©wO h¡, `{X AB = BC = CD = DA,  AC  BD h¡ & 

IÊS> I 

(VSA) 2   

21. `{X VrZ eyÝ òVa g{Xe a , b  Am¡a c  Eogo h¢ {H$ a  . b  =  a  . c  Am¡a  

a   b  =  a   c   h¡, Vmo Xem©BE {H$ b  = c  & 

22. (H$) gab H$s{OE : 

  tan 1
xsin1

xcos
 

 AWdm 

(I) {gÕ H$s{OE {H$ f(x) = [x] Ûmam àXÎm _hÎm_ nyUmªH$ \$bZ f :    Z Vmo 

EH¡$H$s h¡ Am¡a Z hr AmÀN>mXH$ h¡ & 
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Questions number 19 and 20 are Assertion and Reason based questions carrying 

1 mark each. Two statements are given, one labelled Assertion (A) and the other 

labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 

as given below.  

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not 

the correct explanation of the Assertion (A). 

(c) Assertion (A) is true, but Reason (R) is false.  

(d) Assertion (A) is false, but Reason (R) is true.  

19. Assertion (A) : The principal value of  cot 1 ( 3 ) is 
6

. 

 Reason (R) : Domain of  cot 1 x  is    {  1, 1}. 

20. Assertion (A) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),  
C(8, 8, 8) and D(5, 4, 3) is a rhombus.    

 Reason (R) : ABCD is a rhombus if AB = BC = CD = DA,  AC  BD. 

SECTION B 

This section comprises very short answer (VSA) type questions of 2 marks each. 

21. If three non-zero vectors are a , b  and c  such that a  . b  =  a  . c  

and a   b  =  a   c , then show that b  = c . 

22. (a) Simplify : 

  tan 1
xsin1

xcos
 

 OR 

(b) Prove that the greatest integer function f :  , given by   

f(x) = [x], is neither one-one nor onto.  
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23. \$bZ f  Bg àH$ma n[a^m{fV h¡ 

  f(x) = 

2x,x3
2x,k
2x,2x2

`{X
`{X
`{X

 

 k H$m dh _mZ kmV H$s{OE, {OgHo$ {bE \$bZ f, x = 2 na g§VV h¡ & 

24. dh A§Vamb kmV H$s{OE {Og_| \$bZ f(x) = x4  4x3 + 4x2 + 15, {Za§Va dY©_mZ h¡ & 

25. (H$) `{X a , b  Am¡a c  VrZ g{Xe Bg àH$ma h¢ {H$ | a | = 7, 

| b | = 24,  | c | = 25 Am¡a a  + b  + c  = 0  h¡, Vmo   

a  . b  + b  . c  + c  . a  H$m _mZ kmV H$s{OE & 

 AWdm 

(I) `{X EH$ aoIm x-Aj, y-Aj Am¡a z-Aj Ho$ gmW H«$_e: ,  Am¡a  H$moU ~ZmVr 

h¡, Vmo {gÕ H$s{OE {H$  sin2  + sin2  + sin2  = 2  h¡ & 

IÊS> J 

(SA) 3   

26. (H$) _mZ kmV H$s{OE : 

  
xcosxsin

xcosxsinx
44

2/

0

 dx 

 AWdm 

(I) _mZ kmV H$s{OE : 

  

3

1

(|x  1| +|x  2|) dx 
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23. Function f is defined as 

  f(x) = 

2xif,x3
2xif,k
2xif,2x2
 

 Find the value of k for which the function f is continuous at x = 2. 

24. Find the intervals in which the function f(x) = x4  4x3 + 4x2 + 15,  

is strictly increasing. 

25. (a) If a , b  and c  are three vectors such that | a | = 7, | b | = 24, 

| c | = 25 and a  + b  + c  = 0 , then find the value of  

a  . b  + b  . c  + c  . a . 

 OR 

(b) If a line makes angles ,  and  with x-axis, y-axis and z-axis 

respectively, then prove that  sin2  + sin2  + sin2  = 2. 

SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 

26. (a) Evaluate : 

  
xcosxsin

xcosxsinx
44

2/

0

 dx 

 OR 

(b) Evaluate : 

  

3

1

(|x  1| +|x  2|) dx  
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27. (H$) AdH$b g_rH$aU 
dx
dy  = 22 yx

xy  H$m {d{eîQ> hb kmV H$s{OE, {X`m J`m h¡ 

{H$ O~ x = 0 h¡, Vmo y = 1 h¡ & 

 AWdm 

(I) AdH$b g_rH$aU (1 + x2)
dx
dy

+ 2xy = 2x1

1  H$m {d{eîQ> hb kmV H$s{OE, 

{X`m J`m h¡ {H$ O~ x = 1 h¡, Vmo y = 0 h¡ &

28. (H$) Xmo W¡bm| _| go W¡bo A _| 2 gµ\o$X Am¡a 3 bmb J|X| h¢ Am¡a W¡bo B _| 4 gµ\o$X Am¡a  

5 bmb J|X| h¢ & `mÑÀN>`m EH$ J§oX H$mo EH$ W¡bo _| go {ZH$mbm J`m Am¡a nm`m J`m 

{H$ `h bmb h¡ & àm{`H$Vm kmV H$s{OE {H$ Bgo W¡bo B _| go {ZH$mbm J`m Wm & 

 AWdm 

(I) 50 ì`{º$`m| Ho$ g_yh _| go 20 gX¡d gM ~mobVo h¢ & Bg g_yh _| go `mÑÀN>`m  

2 ì`{º$`m| H$mo MwZm J`m ({~Zm à{VñWmnZm Ho$) & MwZo JE CZ ì`{º$`m| H$s g§»`m 

H$m àm{`H$Vm ~§Q>Z kmV H$s{OE Omo gX¡d gM ~mobVo h¢ & 

29. kmV H$s{OE : 

  
2cossin33

cos
 d  

30. {ZåZ{b{IV a¡{IH$ àmoJ«m_Z g_ñ`m H$mo AmboIr` {d{Y go hb H$s{OE : 

{ZåZ ì`damoYm| Ho$ A§VJ©V,  

z = 3x + 8y H$m Ý ỳZV_rH$aU H$s{OE :   

      3x + 4y  8 

    5x + 2y  11 

       x  0, y  0 

31. kmV H$s{OE :  

  
)4x(x

1x2
22

2
 dx 
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27. (a) Find the particular solution of the differential equation  

dx
dy

 = 22 yx

xy
, given that y = 1 when x = 0. 

 OR 

(b) Find the particular solution of the differential equation 

(1 + x2)
dx
dy

+ 2xy = 2x1

1
, given that y = 0 when x = 1. 

28. (a) Out of two bags, bag A contains 2 white and 3 red balls and bag B 

contains 4 white and 5 red balls. One ball is drawn at random from 

one of the bags and is found to be red. Find the probability that it 

was drawn from bag B. 

 OR 

(b) Out of a group of 50 people, 20 always speak the truth. Two 

persons are selected at random from the group (without 

replacement). Find the probability distribution of number of 

selected persons who always speak the truth.  

29. Find : 

  
2cossin33

cos
 d  

30. Solve the following Linear Programming Problem graphically : 

Minimise z = 3x + 8y 

subject to the constraints  

      3x + 4y  8 

    5x + 2y  11 

       x  0, y  0 

31. Find : 

  
)4x(x

1x2
22

2
 dx 
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IÊS> K

(LA) 5  

32. `{X Amì ỳh A = 

111

314

123

 h¡, Vmo A 1 kmV H$s{OE, AV: {ZåZ{b{IV a¡{IH$ 

g_rH$aU {ZH$m` H$mo hb H$s{OE : 

  3x + 2y + z = 2000 

  4x + y + 3z = 2500 

       x + y + z = 900 

33. (H$) Xem©BE {H$ aoImE± 
3

1x
 = 

5
3y

 = 
7

5z
 Am¡a 

1
2x

 = 
3

4y
 = 

5
6z

 

à{VÀN>oXr aoImE± h¢ & BZH$m à{VÀN>oXZ {~ÝXþ ^r kmV H$s{OE & 

 AWdm 

(I) aoIm ẁ½_m| 
2

1x
 = 

3
1y

 = z  Am¡a 
5

1x
 = 

1
2y

;  z = 2 Ho$ ~rM H$s Ý ỳZV_ 

Xÿar kmV H$s{OE &

34. {Ì ŵO ABC H$m joÌ\$b g_mH$bZ {d{Y Ho$ à`moJ go kmV H$s{OE Omo {H$ aoImAm| {OZHo$ 

g_rH$aU 5x  2y  10 = 0,  x  y  9 = 0  Am¡a  3x  4y  6 = 0  h¢, go {Kam hþAm  

h¡ & 

35. (H$)  _| 

   S = {(a, b) : a  b3,  a  ,  b  }  

  Ûmam n[a^m{fV g§~§Y S Z Vmo ñdVwë` h¡, Z g_{_V h¡ Am¡a Z hr g§H«$m_H$ h¡ & 

 AWdm 

(I) _ A = {1, 2, 3, 4, 5, 6, 7} _| g§~§Y R Bg àH$ma n[a^m{fV h¡  

 R = {(a, b) : a Am¡a b XmoZm| `m Vmo {df_ h¢ `m g_ h¢}  Xem©BE {H$ R EH$ 

Vwë`Vm g§~§Y h¡ & AV:, Vwë`Vm dJ© [1] Ho$ Ad`d kmV H$s{OE &  
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SECTION D 

This section comprises long answer type questions (LA) of 5 marks each. 

32. If matrix A = 

111

314

123

, find A 1 and hence solve the following 

system of linear equations : 

  3x + 2y + z = 2000 

  4x + y + 3z = 2500 

       x + y + z = 900 

33. (a) Show that the lines 
3

1x
 = 

5
3y

 = 
7

5z
 and  

1
2x

 = 
3

4y
 = 

5
6z

 intersect. Also find their point of 

intersection. 

 OR 

(b) Find the shortest distance between the pair of lines  

2
1x

 = 
3

1y
 = z  and 

5
1x

 = 
1

2y
; z = 2. 

34. Find the area of the triangle ABC bounded by the lines represented by 

the equations 5x  2y  10 = 0, x  y  9 = 0 and 3x  4y  6 = 0, using 

integration method.  

35. (a) Show that the relation S in set  of real numbers defined by 

   S = {(a, b) : a  b3,  a  ,  b  } 

  is neither reflexive, nor symmetric, nor transitive. 

  OR 

(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by  

 R = {(a, b) : both a and b are either odd or even}. Show that 

R is an equivalence relation. Hence, find the elements of 

equivalence class [1].   
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IÊS> L>

3  4  

àH$aU AÜ``Z  1  

36. EH$ g_yh {H«$`mH$bmn H$s H$jm _| 10 {dÚmWu h¢ {OZH$s Am ẁ 16, 17, 15, 14, 19,  

17, 16, 19, 16 Am¡a 15 df© h¢ & EH$ {dÚmWu H$mo `mÑÀN>`m Bg àH$ma MwZm J`m {H$ 

àË òH$ {dÚmWu Ho$ MwZo OmZo H$s g§^mdZm g_mZ h¡ Am¡a MwZo JE {dÚmWu H$s Am ẁ H$mo {bIm 

J`m & 

 
 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) àm{`H$Vm kmV H$s{OE {H$ MwZo JE {dÚmWu H$s Am`w EH$ ^mÁ` g§»`m h¡ & 1 

(ii) _mZm X MwZo hþE {dÚmWu H$s Am`w h¡, Vmo X   ? 1 

(iii) (H$) `mÑÀN>`m Ma X H$m àm{`H$Vm ~§Q>Z kmV H$s{OE VWm _mÜ` Am ẁ kmV 

H$s{OE & 2 

 AWdm 

(iii) (I) EH$ `mÑÀN>`m MwZo JE {dÚmWu H$s Am ẁ 15 df© go A{YH$ nmB© JB© & 

àm{`H$Vm kmV H$s{OE {H$ CgH$s Am ẁ EH$ A^mÁ` g§»`m h¡ & 2 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study  1 

36. In a group activity class, there are 10 students whose ages are 16, 17, 15, 
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random 
such that each has equal chance of being chosen and age of the student is 
recorded. 

 

 On the basis of the above information, answer the following questions : 

(i) Find the probability that the age of the selected student is a 
composite number. 1 

(ii) Let X be the age of the selected student. What can be the value  
of X ? 1 

(iii) (a)  Find the probability distribution of random variable X and 
hence find the mean age.  2 

 OR 

(iii) (b) A student was selected at random and his age was found to be 
greater than 15 years. Find the probability that his age is a 
prime number. 2 
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àH$aU AÜ``Z  2  

37. EH$ hmCqgJ gmogmBQ>r AnZo {Zdm{g`m| Ho$ {bE V¡amH$s hoVw EH$ nyb (Vmbm~) ~ZmZm MmhVr  

h¡ & BgHo$ {bE CÝh| EH$ dJm©H$ma ŷ{_ IarXZr h¡ Am¡a Bg JhamB© VH$ ImoXZm h¡ {H$ Bg nyb 

H$s j_Vm 250 KZ _rQ>a hmo OmE & ŷ{_ H$s H$s_V < 500 à{V dJ© _rQ>a h¡ &  

ImoXZo H$s H$s_V _| JhamB© H$s A{YH$Vm Ho$ AZwgma d¥{Õ hmoVr OmVr h¡ VWm nyao nyb H$s bmJV  

< 4000 (JhamB©)2 h¡ & 

 
 _mZ br{OE {H$ dJm©H$ma ßbm°Q> H$s ŵOm x _rQ>a Am¡a JhamB© h _rQ>a h¡ & 

 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) bmJV \$bZ C(h) H$mo h Ho$ nXm| _| {b{IE &  1 

(ii) H«$m§{VH$ q~Xþ kmV H$s{OE & 1 

(iii) (H$) {ÛVr` AdH$bO narjU Ûmam h H$m dh _mZ kmV H$s{OE, {OgHo$ {bE nyb 
~ZmZo H$s bmJV Ý ỳZV_ hmo & nyb ~ZmZo ?  2 

 AWdm 
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Case Study  2 

37. A housing society wants to commission a swimming pool for its residents. 

For this, they have to purchase a square piece of land and dig this to such 

a depth that its capacity is 250 cubic metres. Cost of land is < 500 per 

square metre. The cost of digging increases with the depth and cost for 

the whole pool is < 4000 (depth)2. 

 
 Suppose the side of the square plot is x metres and depth is h metres. 
 On the basis of the above information, answer the following questions : 

(i) Write cost C(h) as a function in terms of h. 1 

(ii) Find critical point. 1 

(iii) (a)  Use second derivative test to find the value of h for which cost 
of constructing the pool is minimum. What is the minimum 
cost of construction of the pool ? 2 

 OR 
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(iii) (I) àW_ AdH$bO narjU go nyb H$s Eogr JhamB© kmV H$s{OE {H$ nyb ~ZmZo 

H$s bmJV Ý ỳZV_ hmo & Ý ỳZV_ bmJV Ho$ {bE x Am¡a h Ho$ ~rM H$m g§~§Y 

^r kmV H$s{OE & 2 

àH$aU AÜ``Z  3  

38. EH$ H¥${f g§ñWmZ _|, d¡km{ZH$ ~rOm| H$s {H$ñ_m§o H$mo AbJ-AbJ dmVmdaUm| _| CJmZo H$m 
à`moJ H$aVo h¢ {Oggo {H$ ñdñW nm¡Yo CJ| Am¡a A{YH$ CnO àmá hmo & 

 EH$ d¡km{ZH$ Zo AdbmoH$Z {H$`m {H$ EH$ {deof ~rO A§Hw$[aV hmoZo Ho$ ~mX ~hþV VoµOr go 

H$mo [aH$m°S>© {H$`m Wm Am¡a 

CgZo H$hm {H$ Bg d¥{Õ H$mo \$bZ f(x) = 
3
1

x3  4x2 + 15x + 2,  0  x  10  

go n[a^m{fV {H$`m Om gH$Vm h¡, Ohm± x {XZm| H$s dh g§»`m h¡ {OZ_| nm¡Ym gy ©̀ Ho$ àH$me 

go COmJa Wm &  

 
 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) Bg \$bZ f(x) Ho$ H«$m§{VH$ q~Xþ H$m¡Z-go h¢ ?  2 

(ii) {ÛVr` AdH$bO narjU H$m à`moJ H$aHo$, \$bZ H$m Ý ỳZV_ _mZ kmV H$s{OE & 2 
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(iii) (b) Use first derivative test to find the depth of the pool so that 
cost of construction is minimum. Also, find relation between x 
and h for minimum cost.  2 

Case Study  3 

38. In an agricultural institute, scientists do experiments with varieties of 
seeds to grow them in different environments to produce healthy plants 
and get more yield. 

 A scientist observed that a particular seed grew very fast after 
germination. He had recorded growth of plant since germination and he 
said that its growth can be defined by the function  

  f(x) = 
3
1

x3  4x2 + 15x + 2,  0  x  10 

 where x is the number of days the plant is exposed to sunlight. 

 
 On the basis of the above information, answer the following questions : 

(i) What are the critical points of the function f(x) ? 2  

(ii) Using second derivative test, find the minimum value of the 
function.  2 
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:

: 

(i) 38 

(ii)  

(iii) 1 18 19 20 

(iv) 21 25 (VSA)

(v) 26 31 (SA)

(vi) 32 35 (LA)

(vii) 36 38 

(viii) 2 2 
2 2 

(ix) 

IÊS> H$ 

1  

1.  100  x (mod 7) ,  x : 

(a) 6 (b) 4 

(c) 3 (d) 2

2. 1  A, B  50 m  10  A

: 

(a) 90  (b) 120  

(c) 190  (d) 200  
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying  
4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed.  

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. If 100  x (mod 7), then the least positive value of x is :   

(a) 6 (b) 4 

(c) 3 (d) 2

2. In a kilometre race, A beats B by 50 metres or 10 seconds. The time taken 
by A to complete the race is :  

(a) 90 seconds  (b) 120 seconds  

(c) 190 seconds  (d) 200 seconds 
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3. 32 km 14 km 

, 6 , :  

(a) 2 km/h  (b) 1 5 km/h  

(c) 2 5 km/h  (d) 2 25 km/h 

 

4.   3x + 17<  13 ,  : 

(a) x  (10, ) (b) x  [10, ) 

(c) x  (  , 10] (d) x  [  10, 10] 

 

5. A  B AB = A  BA = B ,  B2 : 

(a) B (b) A 

(c) I (d) O 

 

6.  A = 
0y
x5

,  : 

(a) x = 0, y = 5 (b) x = 5, y = 0 

(c) x = y (d) x + y = 0 

7. x (2, 1), ( 3, 4)  (x, 5) ,  

(a)  4 (b) 4 

(c) 2 (d)  2 
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3. If a man rows 32 km downstream and 14 km upstream in 6 hours each, 

then the speed of the stream is :  

(a) 2 km/h  (b) 1 5 km/h  

(c) 2 5 km/h  (d) 2 25 km/h 

4. If  3x + 17 <  13, then : 

(a) x  (10, ) (b) x  [10, ) 

(c) x  (  , 10] (d) x  [  10, 10] 

5. If A and B are two matrices such that AB = A and BA = B, then B2 is 

equal to :  

(a) B (b) A 

(c) I (d) O 

6. If  A = 
0y
x5

 is a symmetric matrix, then :  

(a) x = 0, y = 5 (b) x = 5, y = 0 

(c) x = y (d) x + y = 0 

7. The value of x for which the points (2,  1), (  3, 4) and (x, 5) are collinear, 

is : 

(a)  4 (b) 4 

(c) 2 (d)  2
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8.  x + y = 8 ,  xy : 

(a) 12 (b) 16 

(c) 20 (d) 24 

 

9. f(x) = xx, x > 0, , : 

(a) (  , e) (b) (0, e) 

(c) 
e
1

,0  (d) ,
e
1  

10.   dx
xlogxx

1
  

(a) 1 + log x + C (b) x + log x + C 

(c) x log (1 + log x) + C (d) log (1 + log x) + C 

 

11. p = 4 + x , 12  : 

(a) 72 (b) 64 

(c) 76 (d) 46  

12. y = Ae3x + Be 3x  : 

(a) 1 (b) 2 

(c) 3 (d) 4 



465 JJJJ Page 7 P.T.O.   

8. If x + y = 8, then the maximum value of xy is : 

(a) 12 (b) 16 

(c) 20 (d) 24 

9. The function f(x) = xx, x > 0 is decreasing in the interval :  

(a) (  , e) (b) (0, e) 

(c) 
e
1

,0  (d) ,
e
1

10. dx
xlogxx

1
 is equal to : 

(a) 1 + log x + C (b) x + log x + C 

(c) x log (1 + log x) + C (d) log (1 + log x) + C 

11.  

12 units are sold, is : 

(a) 72 (b) 64 

(c) 76 (d) 46 

12. The order of the differential equation corresponding to family of curves  

y = Ae3x + Be 3x  is :  

(a) 1 (b) 2 

(c) 3 (d) 4 
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13.  , P(r = 0) :  

(a) e m  (b) em 

(c) e (d) m e

14. ,  : 

(a)  (b)  

(c)  (d) -  

15. t-test , t : 

(a) t = x   (b) t = 
s
x

 

(c) t = 
s

x
 (d) t = 

1n
s

x
  

16. 15, 23, 28, 36, 41, 46 3- :  

(a) 24, 29, 35, 41  (b) 22, 28, 35, 41 

(c) 22, 29, 35, 41 (d) 24, 28, 35, 41 

17. 8% , , ,

: [(1 02)4 = 1 0824 ] 

(a) 8·16% (b) 7·95% 

(c) 8·24% (d) 8·5% 

18. x  3, y  2, x  0, y  0  z = 7x + 5y, : 

(a) 21  (b) 10  

(c) 31 (d) 37 
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13.  

(a) e m  (b) em 

(c) e (d) m e

14. Normal distribution is symmetric about :  

(a) variance  (b) standard deviation  

(c) mean (d) covariance  

15. -test, the test statistic t is given by : 

(a) t = x   (b) t = 
s
x

 

(c) t = 
s

x
 (d) t = 

1n
s

x
 

16. For the given values 15, 23, 28, 36, 41, 46, the 3-yearly moving averages 
are : 

(a) 24, 29, 35, 41  (b) 22, 28, 35, 41 

(c) 22, 29, 35, 41 (d) 24, 28, 35, 41 

17. The effective rate of return which is equivalent to nominal rate of 8% p.a. 

compounded quarterly is : [Given (1 02)4 = 1 0824] 

(a) 8·16% (b) 7·95% 

(c) 8·24% (d) 8·5% 

18. The maximum value of the function z = 7x + 5y, subject to constraints  

x  3, y  2, x  0, y  0, is : 

(a) 21  (b) 10  

(c) 31 (d) 37 
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19 20 1 

 (A) (R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢, naÝVw VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡ naÝVw VH©$ (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡ naÝVw VH©$ (R) ghr h¡ & 

19. (A) :  y = 2x2  5x  x = 1  1   

 (R) : y = f(x)  ( , )   

(x  ) + 
dx
dy

( , )
 . (y  ) = 0   

20. (A) : A 3  |adj A| = 144 ,  |A| 

H$m _mZ   12  

 (R) : A n   

|adj A| = |A|n 1.  

IÊS> I 

(VSA) 2   

21. (H$) 
5
3

 x  
3

1x2
 > 1, x W   

    AWdm 

(I)   
3
2

 <  
3
x

 + 1  
3
2

, x R   
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Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below.  

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 

(c) Assertion (A) is true but Reason (R) is false.  

(d) Assertion (A) is false but Reason (R) is true.  

19. Assertion (A) : The slope of the normal to the curve y = 2x2  5x at   
x = 1 is 1.  

 Reason (R) : The slope of the normal to the curve y = f(x) at point ( , ) 

is given by (x  ) + 
dx
dy

( , )
 . (y  ) = 0. 

20. Assertion (A) : If A is a square matrix of order 3 such that |adj A| = 144, 

then the value of |A| is  12.    

 Reason (R) : If A is an invertible matrix of order n, then  

|adj A| = |A|n 1.  

SECTION B 

This section comprises very short answer (VSA) type questions of 2 marks each. 

21. (a) Solve the inequality :  

   
5
3

 x  
3

1x2
 > 1, x  W 

  OR 

(b) Solve the inequality :  

     
3
2

 <  
3
x

 + 1  
3
2

, x  R 
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22. 
101
011
337

 -

 

23. (H$) 2%

100  

   (  e 2 = 0 14) 

                  AWdm 

(I)  X 3  , P (X > 0)  

  [e 3 = 0 05 ] 

24. : < 1000 , , 
8% :  

25. , , 10%

< 97,200 , : 

 (i)  3 ;  
 (ii) , ,  

IÊS> J 

(SA) 3   

26. :  

 

24 1 30 

16 < 300 < 190 

, 
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22. Write the matrix 

101
011
337

 as a sum of a symmetric and a skew 

symmetric matrix. 

23. (a) It is given that 2% of screws manufactured by a company are 
defective. Using Poisson distribution, find the probability that a 
packet of 100 screws contains no defective screw.  

   (Given : e 2 = 0 14) 

                           OR 

(b) If the standard deviation of a Poisson variable X is 3 , then find  

P (X > 0). [Use : e 3 = 0 05] 

24. Find the present value of a sequence of payments of < 1000 made at the 

end of every 6 months and continuing forever, if money is worth 8% per 
annum compounded semi-annually.   

25. The value of a machine purchased two years ago, depreciates at the 

annual rate of 10%. If its present value is < 97,200, find.   

 (i)  its value after 3 years;  

 (ii)  its value when it was purchased.  

SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 

26. Formulate the following problem as an LPP :  

 A small firm manufactures gold rings and chains. The total number of 
rings and chains manufactured per day is at most 24. It takes 1 hour to 
make a ring and 30 minutes to make a chain. The maximum number of 
hours available per day is 16. If the profit on a ring is < 300 and that on 
a chain is < 190, find the number of rings and chains that should be 
manufactured per day, so as to earn the maximum profit.     
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27. 5 
  

28. 50 5 5 

? [(0 9)5 = 0 59049 ] 

  

 1000  A, B  C : ,

 A, B  100   B, C  100  , A  C

? 

29. 9   :  

 (i)   

 (ii)   

 (iii)   

  

  

X X xi ,  k  

  P(X = xi) = 

AÝ`Wm
`{X

AWdm`{X
`{X

,0
3x),x5(k

21x,kx
0x,2·0

ii

ii

i

 

 (i)  k  

 (ii)  P(X = 2), P(X  2)  P(X  2)  
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27. A person can row a boat at 5 km/h in still water. It takes him thrice as 

long to row upstream as to row downstream. Find the rate at which the 

stream is flowing.   

28. A container has 50 litres of juice in it. 5 litres of juice is taken out and is 

replaced by 5 litres of water. This process is repeated four more times. 

What is the amount of juice left in the container after final replacement ? 

[Take (0 9)5 = 0 59049] 

 OR 

 In a 1000-metre race, A, B and C get Gold, Silver and Bronze medals 

respectively. If A beats B by 100 metres and B beats C by 100 metres, 

then by how many metres does A beat C ?  

29. A fair coin is tossed 9 times. Find the probability of getting.  

 (i)  exactly 5 tails;   

 (ii)  at least 5 tails;  

 (iii)  at most 5 tails.  

 OR 

 Let X denote the number of hours a person watches T.V. during a 

randomly selected day. The probability that X can take the values xi, has 

the following form, where k is some unknown constant. 

  P(X = xi) = 

otherwise,0
3xif),x5(k

2or1xif,kx
0xif,2·0

ii

ii

i

 

 (i)  Find the value of k.   

 (ii)  Find : P(X = 2), P(X  2) and P(X  2).  
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30.  2000 

normal 30 6 25 

:  

 (i)  20 40  

 (ii)  25  

  [P(0  z  1 6) = 0 4452, P(0  z  0 8) = 0 2881 ]  

31. 18 I 95 , 
10 , 12 I  

100 8 
I , 1% , [t28(0 01) = 2 763 ]  

-  

LA 5  

32. (a) x , f(x) = x4  
3

x3
  

  

 

 (b)  

  C(x) = 
3

x3
  7x2 + 111x + 50  x = 100  p  

   

(i) x   

(ii) x P  

(iii) x  

 (iv)  ? 
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30. 2000 students appeared in an examination. Distribution of marks is 

assumed to be normal with mean 30 and standard deviation 6 25. How 

many students are expected to get marks 

 (i)  between 20 and 40 ?   

 (ii)  less than 25 ? 

 [Use : P(0  z  1 6) = 0 4452, P(0  z  0 8) = 0 2881]  

31. The mean of IQs of a group of 18 students from one area of a city was 

found to be 95 with a standard deviation of 10, while the mean of IQs of a 

group of 12 students from another area of the city was found to be 100 

with a standard deviation of 8. Test whether there is a significant 

difference between the IQs of two groups of students at 1% level of 
significance. [Use : t28(0 01) = 2 763]  

SECTION D 

This section comprises long answer (LA) type questions of 5 marks each. 

32. (a) Determine for what values of x, the function f(x) = x4  
3

x3
 is 

strictly increasing or strictly decreasing. 

OR 

 (b) A firm has the following total cost and demand functions :  

  C(x) = 
3

x3
  7x2 + 111x + 50 and x = 100  p 

(i) Find the total revenue function in terms of x.   

(ii) Find the total profit function P in terms of x.   

(iii) Find the profit maximizing level of output of x.   

(iv)  What is the maximum profit, taking rupee as a unit of  
money ?   
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33. (a) < 1,00,000 sinking fund) 

4

18% 

[(1 18)4 = 1 9388 ] 

 

 (b) < 7,40,000 1 2020  

< 60,000 5  5 

< 40,000 

 

34. < 10,00,000 6% 

15  

EMI :  

 (i)   

 (ii)   

 [ : (1 005) 180 = 0 4074824] 

35. :  

6 cm  4 cm : 1 kg 1
2
1

 kg 96 cm 

21 kg

? 
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33. (a) A company establishes a sinking fund to provide for the payment of 

< 1,00,000 debt, maturing in 4 years. Contributions to the fund are 

to be made at the end of year. Find the amount of each annual 

deposit if interest is 18% per annum. [ Use (1 18)4 = 1 9388] 

  OR 

 (b) A firm bought a machinery for < 7,40,000 on 1st April, 2020 and  

< 60,000 is spent on its installation. Its useful life is estimated to 

be of 5 years. Its scrap value at the end of 5 years is estimated to 

be < 40,000. Find the amount of annual depreciation and the rate 

of depreciation. 

34. A person takes a housing loan worth < 10,00,000 at an interest rate of 

6% p.a compounded monthly. He decided to repay the loan by equal 

monthly instalments in 15 years. Calculate the EMI, using  

 (i)  flat rate method,    

 (ii)  reducing balance method. 

 [Given : (1 005) 180 = 0 4074824] 

35. A library has to accommodate two different types of books on a shelf. The 

books are each 6 cm and 4 cm thick and each weighs 1 kg and 1
2
1

 kg 

respectively. The shelf is 96 cm long and can support a weight of atmost 

21 kg. How should the shelf be filled with the books of two types in order 

to include the greatest number of books ? Formulate it as an L.P.P and so 

solve it graphically.  
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3 4  

1 

36. 10 
, 

13 ,
, : x, y  z  

  : 

(a)  1 

(b) A  1 

(c) (i)    A  2 

  

(c) (ii)    2 

 

2 

37. 

,
,

y = 40,00,000  (x  2000)2 ,
y x    

  : 

(a)  2 

(b) ? 1 

(c) 2500 ? 1 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study  1 

36. 10 students were selected from a school on the basis of values for giving 

awards and were divided into three groups. The first group comprises 

hard workers, the second group has honest and law abiding students, and 

the third group contains vigilant and obedient students. Double the 

number of students of the first group added to the number in the second 

group gives 13, while the combined strength of the first and the second 

group is four times that of the third group. Assume that x, y and z denote 

the number of students in first, second and third group respectively.  

 Based on the above information, answer the following questions : 

(a) Write the system of linear equations that can be formulated from 
the above described situation.  1 

(b) Write the coefficient matrix, say A.  1  

(c) (i) Write the matrix of cofactors of every element of matrix A.  2 

    OR 

(c) (ii) Determine the number of students of each group.  2 

Case Study  2 

37. A company notes that higher sales of a particular item, which it 

produced, is achieved by lowering the price charged. As a result, the total 

revenue from the sales at first rises as the number of units sold increases, 

reaches the highest point, and then falls off. The pattern of revenue is 

described by the relation y = 40,00,000  (x  2000)2, where y is the total 

revenue and x is the number of units sold.  

 Based on the above information, answer the following questions : 

(a) Find what number of units sold maximizes total revenue. 2 

(b) What is the amount of this maximum revenue ? 1 

(c) What would be the total revenue if 2500 units were sold ? 1 
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3 

38. , , -
 

   -  

2016 3 9 9 

2017 6 18 17 

2018 9 21 23 

2019 16 29 29 

2020 24 38 40 

 :  

(a) , -  2 

                        

 , -  2 

(b) 2021  ? 1 

(c) 2021  ? 1 
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Case Study  3 

38. The following data shows the percentage of rural, urban and sub-urban 

Indians who have high speed internet connection at home. 

Year  Rural Urban Sub-urban 

2016 3 9 9 

2017 6 18 17 

2018 9 21 23 

2019 16 29 29 

2020 24 38 40 

 Based on the above information, answer the following questions :  

(a) Derive straight-line trend by the method of least squares for the 

rural students.  2 

                       OR 

(a) Derive straight-line trend by the method of least squares for the 

urban Indians.  2 

(b) What is the forecast for the year 2021 for urban group using trend 

equation ?  1 

(c) What is the forecast for the year 2021 for rural group using trend 

equation ? 1 


