MODEL PAPER -5

Time : 3 Hours + 15 Minutes ] : [ Total Marks : 100

Instructions to the Candidates :

. Candidates arc required to give their answers in their own words as far as practlcablc

. Figures in the right hand margin indicate full marks. .

. 15 Minutes of extra time has been allotted for the candidates to read the questions carefully.

. This question paper is divided into two sections—SECTION — A and SECTION - B.

In SECTION - A there are 100 Objective Type Question, out of which only 50 objective question be answered. Darken

the circle with blue/black ball pen against the correct option on OMR Sheet provided to you. Do not use Whitener/Liquid/
Blade/Nail on OMR paper; otherwise the result will be invalid.

6. In SECTION - B, there are 30 Short Answer Type Questmns (each carrying 2 marks) out of which any 15 questions are
be answered.
Apart from this, there are 8 Long Answer Type Questmn (Each Carrying 5 marks), out of which 4 Questions are to be
answered.

7. Use of any electronic dev1ce is prohlblted

:J:&-ww--

SECTION - A : Ob]ECtlve Type Questions - 7. If the direction ratios of two mutually perpendicular lines
— are 2, 3, 5 and x, y, 4 then 2x + 3y =
Direction : There are 100 Objective Type Questions, out (A) 20 . (B) =20
of which only 50 objective questions to be answered. Mark the () 30 : (D) -30
correct. optior-on thelCM Anmwer S.heet. S 00 8. The solution of the differential equation Fdc+eVdy=0
1. |37 -47-5k|= : is : .
(A) 542 (B) 12 . (A) &+ =k (B) & +e* =k
©2 _ D)9 | © ;e“ﬁe“’ =k (D) & +¢* 44 =k
2. (37-4k)*= .
A) 1 (B) 25 g 9. de .
©7 0= D) 245
d 4 ) -1Xx _l_x_
3, ak(sm%): _ ‘ (A) tan E+k (B) tan J§+k
o P . o P ' Xk Jstan ' = 4k
(A) S5 ®) 5o | © F='% ©) 5
5 osdX 3 cos X 3+x
©) Zeos, D) e .. w0. [ 1o g( )
d 3x ; (A) 0 B 1 (C) 21log3 (D) 3 log 2
4. (ZcosT)= . 1 .
SR <) 3. 3x , | 11. [6 3] [_1]=
(A) -2sin=- ®) —gsin " A ~ .
4 & (a6 -51 ®[5 6 (© [1] (D) [11]
-3 % 3. 3x - .
© 2 g Lt D) PRy 12. J x'7 cos* x dx =
-1
in [ sin11 )= , 3 14
= s“’(s“‘ E)‘ @) 0 ®r  ©3F O7F
) J3 ‘ 13. Which of the following has inverse function ?
a1 (B) Py © ey (D)0 (A) one-one into (B) one-one onto
6. The minimum value of Z=7x+ 8y subject to constraints (C) many one into (D) many one onto ‘
3x+4y§24 x20,y20 is: 14. If A = {1, 2, 3}, then the number of all one-one function
(A) 56 (B) 48 o fromAto 4is:
© o (D) —12 ' C (A2 (B)3 © 4 (D) 6




15. tan™'1 + cos™ (-?l)+33n-‘(

16.

17.

18.

19.

20.

21.

22.

23,

24,

- 25.

26.

27.

28.

2

«T
(A) —

Byt
3 B

7)

T
(8 2 (D) 6n

af 1
The principal value of €OS l(—'z—) is :

n
(A -

T
B) —
3 ()6

% (sinx) =

(A) cos x
(€) —cos x

= (1an )
(A) atan ax
(C) a sec x

J‘é_

2 x
(A) 1go 2
(©) -1log 2

I:Jf

2n 3n
(®) 3 (D) e
(B) - sin x
(D) tan x

(B) a sec? ax
(D) a cot ax

(B) log 4
(D) —log 4

(A) log x + log (1++/x)+C (B) 2 log (1 + J/x) + C

© log(1++/x)+C

(D) log Jx +C

The maximum value of Z=3x+12

Subject to constraints x+2y<10
3x+y<15
x20,y20is

Ao (B) 15 © 10 (D) 18

If %% = (x + y)° then % =

e Y -y =Xy

(A) y (B) = © il (D) y

The direction cosines of the x-axis are :

(A) (0, 0, 0) (B) (1,0, 0

© ©, 1,0 D) (0, 0, 1)

If [, m, n are the direction consines of a straight line then :

A R+m =1

©C B-n?-r*=1
J""z cosO s

0 cosO+sin0
(A) x (B) %

1
I e'dx =

0
(A) e B)e+1
R
(A) Bxa B -Fxa
BT +27 +5k|=
(A) 38 (B) 35

B) P—m?+nt=1
D) B+ m* + n? =1

©) % ® 5
©) e-1 D)1-e
© 2.3 3.2
© 10 (D) 30

29,

30.

31.

32,

33.

34,

36.

37.

38.

39.

40,

The solution of the differential equation rdx + ydy=0is:

(A) x+yr=¢ B) -y =
C)x+y=c (D) None of these
42
F (sin 2x) =
(A) 4 sin 2x (B) 4 cos? 2x
(C) —4sin2x (D) 2 sin4x
d lim x"-4a"
o £y
(A) % (B) 0 ©) 1 (D)

3 41,1 y] 7 0 ,
1“[5 x]+l:0 1]‘[10 5]’“"’”-'

(A) (x=-2,y=8) (B) (x=-2,y = -8)
©) (x=3,y=-6) D (x=-3,y=6)

12
If4= 42 then |24] = :
A) 24| (B) 414
) 8|4]" (D) None
IFP(ANB) = 2, P(B) = — dPA—-l-th P(E)—
( )—8’ (B)'-2an ()"'4: en A’ -
3 5 3 5
A) — - C) — D) —
(A) 5 (B)S © 3 ( )6
B
- If A and B are two events such that P(A) = 0 and-P (Xj=l,
then :
A B
A) P|—=|=1 Pl—|=
(4) (B) ®) (A) 1
A B ‘
—1|=0 Pl—|=
©) P(B) (D) (A) 0
The angle between the vector 2?—3}’+2_l; and
- - - )
i—4j+5k is given by :
(A) 30° (B).90° (©) 45° (D) 60°

e e = - - '
If a+b+c =0-|al=3,|b|=4,/c| =5thena.b+b.
c+c.aequalto:

(A) 47 (B)-25 ©o (D) 25
I log2 dx =
(A) x+k "(B) log2 + &
(C) xlog2 + k (D) 2 log2 + k
'J-logxdx =

1
(A) ;+k (B) xlogx+k

(©) xlogx-x+k (D) xlogx+x+k
Iff: R > R defined by f (x) = 2x + 3 then /' (x) =

x+3

-3
(A) 2¢ - 3 (B)"—z— (© == (®)None



41.

42,

43.

44.

45. -

46.

48.

50.

51.

52.

53.

The function f (x) = log (x? +1/x2 +1) i8¢

(A) even function

(C) Both

3sin” x =..... ,|xls—l-
2

(A) sin™! (4x° - 3x)

(C) sin™! (3x — 4xY)

(A) sec x cot x
(C) tan x

d y -
A sindx)=1
X (sin4x)

(A) 4 sin 4x
(C) 4xsinx

1 2
IfA=|3 4 then :

(A) |Al=0
(C) A does not exist

1
i 4=y

(A) 3A
P(E) =

—11] then 4° =

(B) 2A

(A) 7(E) + n(s)

n(s)
©) n(E)
P(4) + P(A) =
(A) 0

®) 1

(B) odd function
(D) None of these

(B) sin™' (3x + 4x°)
(D) sin”! (3x° - 4x)

©-3 ©-¢
©F -k
©F o

1 k . .
© ~ztk D)logx+k

b
©

(B)
D)

sec x tan x
cot x '

(B) 4 cos 4x
(D) 4x cos 4x

(B) A" exists
(D) None of these

(©) 4A (D) A

n(E)
n(s)

B)
(D) n(E) — nls)

(©) -1 (D) P(E)

54.

55.

56.

57.

58,

59.

60.

61.

62.

63.

The planes 2x —y + 4z =5 and 5x = 2.5 y + 10z = 6 are :
(A) Perpendicular
(B) Parallel

(C) Intersect along y-axis
(D) Pass through point (0, 0, %)
[sec? B3x + 5) dx =7

(A) %tan(3x+5)+k (B) —%tan(3x+5)+k

(C) %tan(3x+5)+k (D) —%tan(3x+5)+k
fx+sinx

1+cosx
(A) log|l+cosx|+c

dx is equal to :

(B) log|x+sinx|+c

X x
—tan=+ x-tan—+¢
(€) x—tan-+c (D) *tan+e

The value of the determinant x’: q x+1 is :
a0 (B) -1 © 2 (D)2
x 2/ _[6 2 '
If 1g x| |18 6|° then x is equal to :
(A) 6 (B) 6 (©) -6 (D)0
Which of the following plane is parallel to the zx—plane ?
A)z=k (B) y=k
C) x=k (D) None of these
- - -
The modulus of X i+y j +zkis:
(a) 2+ +2 (B) V¥ +y +2
C 1fx+ +z (D)
© s x2+yt+?
%7 z)=
@) [Z7 %] ®) [y * 7]
© (7] D) (737

The integrating factor (LF) of the differential equation'

x%—y=2x2 is :

. (A) _1_ (—B) e--!‘ (C) e’ (D)x
x _ _
?j; (sin™'x + cos™x) =
(A) O B 1
1
T
© '3 D Ji_x?

64.

If y = sin (x°), then @

dx
(A) X cos ()
(C) 3% cos (£)

(B) 3 sin ()
(D) cos ()



65.

66.

67.

68.

69.

70.

71.

72.

73.

‘74.

75.

76.

1] _
sin 5
(A) = ® %
sin (sin”'x) =
(A) sin x
©) x

J ellogsecx dx =

(A) eZIogs:cx+c
(C) secx-tanx + ¢

n n
© 3 (D) 5

(B) cos x
D) n-x

(B) tanx + ¢
(D) log secx+c

The position vector of the point (4, 5, 6) is :

(A) 47 +5] +6k

©) 27+j+k
|2?-3j+E| -
@14 ® g

y 2
J‘(l+logx) e =
X

(A) %(1 +logx)® +¢
(€) log(log1+x)+2

(B) 4i -5 —6k
D) T+j+k

© 5 D2

(B) -21-(1+logx)2 +c
(D) None of these

75
x2+16

1 ax : 1 a1x
A) —tan~ —+k —tan~ —+k
T T ® 2™ %

1. 14 1. 116
C) —tan~ —+#& —tan~ —+k
© 4 x+ ™ 4 x*

x 5 )
If’s x‘ = 0 then x =
(A) =5 (B) 6 © o 4 4
_ . g AN
The solution of the differential equation 7"'7 =0is:
: x
(A) xy =k (B) i k
©C) x+y=k D x-y=k
If A and B are square matrices then (4B)' =
(A) BA' . (B) AB (O AB' (D) AB
cos® —sin® L

Ifd= sin @ cose then ad_] Ais:

cos® —sinf 10
(A) [sinﬂ cose] (B) [0 I]

cos® 'sin® -1 0
© {—sine cose] : D) [0_ —l]

If A and B are two events such that P (4 U B) = P (A), then

B
@ AZ)-0
A —
© Aj)e

A4)_
& P(B)_o
. (BY)_
@) P(A)_l

77. P (A N B) = 0 if the event 4 and B are :

78.

79.

80.

81.
82.

83.

' 8m
.(5)'4—

85.

86.

87.

88.

89.

(A) Independent
(C) Dependent

r/4
J / sec20do =
0 .
(A) o (B) 1
Ie"‘dx =

(A) k+e5* (B) k- &*

d( 1 J
—|—++€" =
dx \ sinx ;

X

) 1

(A) ————te
sin® x

(C) — cosecx cotx + &°

d
£ (log3*) =
[(og)

1
(A) 3¢ (B) log3
, ( al 4 '1)_
Sin|sin  —+4+C0Ss — |=
2 2
(A) 0 (B) -1

_1( 81‘!)
cos CoOs— |=
5
12n

(B) %~
1 0], [0 1]_
01 1 0f

20 02
(A) [o z:l (B) [2 O]

(B) Mutually exclusive
(D) None of these

©) -1 (D) %

e]x

(C) k+3&* (D) k+ .

(B) cosecx + €
(D) cosecx cotx + &

(O xlog3 D)1
©1  O=
2 4m
© 5 O

2 2 11
© 2 2] @1,

The number of all possible matrices of order 3 x 3 with each

entry Oor 1 is :
(A) 18
(©) 81

(B) 512
(D) None of these

y

, 2
If order of the differential equation (Q) +y=xis

A) o B)1

dx

©2 O3

d?y 35,40 o
The degree of the equation (F] —-x (%) =yis:

(A) 0 B)1

©)2 D3

If 4 and B are two independent events, then :
(A)P(ANnB)=P (A) xP (B)
(B) P (AB)=1-P (A) P (B)
© P@AB)=1+P(A)P (®B)

P(A")
(D) P (AB) = m‘

The probability of an event is

is :

(A)4:3 B)7:3

3
7 Then odd against the event

(C)3:7 D3:4



90. The distance of the plane 2x — 3y + 6z + 7 = 0 from the point
2,-3,-1)is

1
A) 4 (B) 3 ©) 2 (D)g
91. The direction cosines of the normal to the plane 2x — 3y — 6z
—30% 236 W
2 -3
A Y e ¥ .y B o R
()7 7 17 (,) 7717
2 -3 6
C) —,—,— D
© 77T (D) None of these
92, 1f|ax5|=|a.5|,thenthe angle between 7 and } is :
T n
A B) — C) —
A)o (B) > © 4 D) n

93. The modulus of the vector 19 4+ 5-;_' Sk b5 :

A Hrzz2 B Y0 © Ja21 D) a2
dx ‘
2. J l-sinx :

(B) tan x + sec x + k
(D) 2(tan x — sec x) + k

(A) tanx —sec x + k -
(C) tan x + sec’x + k

b

95. szdx=
b3_a3 a3_b3 az_bz b2_az

A) B C D :

W =L @ © S o

2 4
% |’s _.1‘=

(A) -18 B) 15 ©) -15 (D) 18

97. The value of the determinant having two rows (or columns)
identical is :

A) 1 (B) -1 © o (D) 2
98. 1f y=log,Vx , then =
N~ ®—— ©3 D) —
()_J; ( 2Vx ()x'. ()2x‘
9 10 11 11 10 9
99. IfA= 12 13 14 and B = 8 7 6 thenA+B=....
20 20 20 - T10 10 10
@) [20 20 20] e o0 [10 10 10]
10 5 10 25 10 15
(C,).[s 10.10] ®) [15 10 25}

01
100. 1f A=|:(1) i],B=[1 0] then AB =
w[oo ® [1o] © [0 1] @

SECTION - B : Non-Objective Type Questions

SHORT ANSWER TYPE QUESTIONS

Direction : Question Nos. I 1o 30 are of short answer type.
Answer only 15 questions from these. 15x2=30

1. Integrate : I cot xlogsin xdx

2. Evaluate : jcotz xdx

3. Evaluate : Isin x sin2x sin 3x dx

4. Evaluate : I tan? x sec? x dx.

5. Evaluate : | sec! x dx

' n/2 :
sin x
6. Evaluate : J ——dx
0 l+cos”x

__d
x(1+log x)?
n/4

21
7. Find J ,

sin x

8. Evaluate : . cos3x+3cosx

9. If f: R = R be a function defined by f (x) = x* show
that the function f is many one into.

001
10. IfA=|0 1 0], verify that A=1.
100 e

11. If [15 x+y:|=[ 15. 8] , find the value of x.
2y x—-y 3 :

12. Using properties of determinants, prove the following :
a b c
a-b b—c c—a
b+c c+a a+b

=a + b+ - 3abe.

13. Differentiate : sec(tanJ;)

14. If y =\/cos(1+x2), find %
15. ify = /42 4 ax +1 then find % .

16. Solve the following differential e‘quatioh :
dy

E+vsecx.y =tanx
17. Solve the following differential equation :

o e Y .
sin x — — + cosx.y = cos x.sinx.

18. Provethat: (@—b)x(@+b)=2axb

19. If =27 +3kand b =37 +5k .Then find axb.

20. Find the Cartesian equation of the line which passes
through the point (-2, 4, —5) and is parallel to the line
x+3_4-y z+8

3 5 6

21. IfP(4) = 0.4, P(B) =0.8; P (B/4) =0.6. Find P (4/B) and

P (AU B).

| E=)
1+xy

22. Prove that : tan"x — tan”'y = tan™

23. Prove that :

_Ja=v-wla-x1
sin"x — sin”ly = sin”! [* w[(l ¥ =p(1=x7)




2WE .l m ANSWER WITH EXPLANATIONS
24, Show that : sin™' == 4sin™" 3 =—
o SECTION - A
25 Prove that : 3sin"x = sin™! (3x — 4x°) -
26. Differentiate : sin™! (cos x) OMR ANSWER-SHEET
27. Is the function f: R — R onto function where £ (x) = . ®® © 0O 5.® ® © ©
2¢ ? Give reasons. 2. %} g g % gg % % g g
3, -
28. If tan”'x + tan™! y + tan”'z = %’ then prove that yz + g g % 8 g :: g g g g
xrxp =1, - 6. ® ® © © 6.6 ® © @
29. Find the value of x from the following : ” % g g g :;J % g 8 g
2x=y 5)_(6 5 g:®©@ 5.0 ® © 0
3 =2 10.® ® © ©® 60.® ® © ®
. 1. ® © © 6. ® © ©
11 .
A . iy 12 ® ® © © 62 ® ® © ©
30. Solve : E"'l—e 3.0 ® © 0 63.% g 8 g
4. @ © © 64.
LONG ANSWER TYPE QUESTIONS 15 @ 8 g)) & % 8 %
Direction : Question Nos. 31 to 38 are long answer type }g % © ® '6.7: ® 6 © O
question. Answer any 4 questions from these. 5x4=20 5. ® ® © © 68. % ‘ g g
. d : 69.
32. At what point, the slope of the curve y = — x3 + 3x% + 21, % % g ;;- % g o0
9x — 27 is maximum ? Also, find the maximum slope. ;g ® o © '73: ® © ©
33. Prove that the angle in a semi-circle is a right angle. 24: ® ® © O 4. ® ® © ©
34. Find the equation of the line intersecting the line 5.0 ® © © 75.@® ® © ©
| b 2. ® ® © © 7. ® © O
Ll O Y, o= PN and parallel to 2. ® ® © © 7.0 ® © ©
1 1 1 11 2 2. ® ® © © 78.® ® © ©
x—a y—-a z-2a 2. ® © © 7. ® ® © ©
the line = =3 30. ® ® © © 8. ® ® © ©®
21 LA O®O0® . SL®O O O
35. Four cards are drawn randomly from a well Shl.lfﬂed 2. @ © ® 82:.® ® © ©
pack of 52 cards. Find the probability of getting 3 33. ® © ® 3. ® ® © )
diamonds and one spade. 34. ® © ©® 84. @ © ©
- 35. 0 ® ©0 5. ®@ ® © ©
dishsler - V@ ’ 3% ® ® O © 3. ® ® © O
36. Show that z b“’a*z". D b | gg: % g g gg:% g % g
39, . © © 8.® ® © ©
“2atbtey © 5660 %0 ©® O O
37. Solve the following LPP graphically 41. ® ® © © . g; % g g
Minimize z = 5x + 7y 2. ® ® © © -
d 43. ® ® © © 9. ® © ©
subjecttox +y < 4 W ®6® O 0 94.® ® © O
x+8y<24 5. ® ® OO 5.8 ® © O
10x + Ty < 35 6. ® ® © ©® %.® ® © ©
xy20 7. ® ® © © 9. ® © ©
12 8. ® ® © © 9%.® ® © ®
’]___Jcosxdx' 9. ® 0 © © 9.® ® © ©
38. Evaluate : 4 sinx ++/cos x 5. ® ® © @_— 100, @ -@_ © ©




5. Let, z =tan x, then dz = sec? x dx

ANSWER
1. (A) 2. (B) - 3.(A) 4. (D) 5. (B)
6. (C) 7. (B) 8. (C) 9. (O 10. (A)
11. (C) 12. (A) 13. (B) 14. (D) 15. (B)
16. (C) 17. (A) 18. (B) 19. (A) 20. (B)
21. (D) 22. (B) 23. (B) 24. (D) 25. (D)
26. (C) 27. (B) 28. (B) 29. (A) . 30. (O
31 (C) 32. (B) 33. (B) 34. (D) 35. (B)
36. (B) 37. (B) 38. (C) 39. (O 40. (B)
41. (A) 42, (C) 43. (D) 44. (A)  45. (D)
46. (D) 47. (B) - 48. (B) 49, (B) 50. (B)
51. (C) 52. (B) 53. (B) 54. (B) 55. (A)
56. (D) 57. (A) 58. (B) 59.(B) . 60. (B)
61. (D) 62. (A) 63. (A) .64. (O 65. (B)

66. (C) 67. (B) 68. (A) 69. (B) 70. (A)
71. (B) 72. (A) 73. (B) 74. (A) 75. (C)
_76. (A) 77. (B) 78.(B) 79.(D)  80.(C)
81. (B) 82. (O) 83. (O) 84. (D) 85. (B)
86. (B) 87. (C) 88. (A) 89. (A) 90. (C)
91. (A) 92. (C) 93. (D) 94. (B) 95. (B)
96. (D) 97. (C) 98. (D) 99. (A) 100. (B)

SECTION - B

1. Let,log sinx=¢ = — ><<:os:_c=i
sinx
= icot =L :dxﬁc::x
Jcotx logsinx dx = Jcot x.t at
cotx
_ 2 . (logsinx)’
-jtdt_2+C- 5 +CAns..

2. Let, I = J(cotzx)dx
=4 J(coscczx—l)dx

= jcoseczxdx—de
=—cotx—x+ C; Ans.

3. Let,] = Isinxéian sin3x dx

IJ’ . i .

=2 sin2x (2sin3x sinx) dx
1'[ .

=3 sin2x (cos2x—cos4x) dx

= -i-'[(2 sin2x cos2x —2cos4x sin2x) dx
IJ' : : .

- [sin 4x —(sin 6x —sin2x)] dx

ie —l—j’[sin 2x 4 sin4x —sin 6x)] dx

1{ cos2x cosdx coséx
== 4 - +
4( 2 2 6 )+C
B coséx_ cos4x_c052x +C A
24 16 8 )

4. Let, z = tan x, then dz = sec?x dx
Now, [ tan? x sec* x dr = [ tan®x sec?x-sec? x dx
= [ tan® x (1 + tan® x) sec? x dx

=20+ de=[F+)

23 Zs
= —4+—+c
3 5

tan” x

Now, [ sec*x dx = [ sec? x - sec? x dx

= [ (1 + tan® x) sec? x dx

3
T+ de= z+%+c

3

= tanx + x+c Ans.
6. Letcos x =t = —sin xdx = d
= sin xdx = — dt
s
Whenx=0,¢=cos 0 =1 and when x = -2- cosz=0

sin x

n/2
Now, J 3
0 l+cos“x

e "’]
=1 4 g s 1],

——[tan-'o tan—11]=-—(0——) %

7. Letz=1 + log x, then dz = ;dx

Alsowhenx=1,z=1
" When x=é,z=1+loge?=1+2loge=1+2=3

2

e 3 3
dx J‘ dz J‘ ;
1 x(l+logx) 122

7-! 3 Rt .
i =[__] =_[l_l]:£
_[‘1]1 "z, 31 3Ans.

Now, I= “dz

sinx
o |

cos3x+3cosx

=I S sinx v
4 (4cos” x—3cosx) +3 cosx

= j ﬂJ;—dr=ljtanx.'s.ec2 x.dx
4cos” x 4
= %.%Jtan'z x.dt=%'[tan2xcbr

[Putting z = tan x]
n/4 >
sinx

cos3x+3cosx dx

u—dot—.

= —[tan® x]3"4

>0



o2 20]ol_gr=L
= [tnn 2 tan 0]—8[1 0] 3

8
N sinx 1
——=— .dx=— Ans.
J‘cos3:c+3cosx 8 ns

[]
9. f: R > R, given by f (x) = x?
(a) fis one-one since f(-1) =" f(1) =1
-1 and 1 have the same image.
i.e., fis not injective.
(b) -2 € codomians R of f but .,/ does not belong to
domain R of £,
- fis not into i.e., f'is many one into function.
| 00 1][o 01
10. A2=AA=010 010

100/[100

=10+0+0 0+1+0 0+0+0

[0+0+1 0+040 0+0+0
[0+0+0 0+0+0 14040

1 00
=(010
0 01
o Al=1 ‘
“ 15 x+y] [ 15 8
11. Wehavt; [2 y :l—[x_y 3]
~ By the def. of equality of two matrices, we have
y=3 ‘
and x+y=38
x+3=8

= x=8—3=5

a b ¢
a-b b-c c—a

12. LHS =
b+c c+a a+b

operate : C;, - C, + C2 + G,

a+b+c b c
0 b-c c—a
2(a+b+c) c+a a+b

1 & c
0 b—c c-a

'=(a-l'-b+c)
: 2 c+a a+b

. operate : Ry & R, — 2R, _
1 b c
0 b-c c—a
0

=(@+b+c)
c+a-2b a+b-2c

Expand by C,

b-c c—-a

=@+b+o).1 c+a-2b a+b-2¢c

15, - .. y=

operate ; R, = R, + 2R,

b-c ¢—-a
a-c¢ b-a

=(a+b+c)

=(@a+b+c)[(b-c)(b-a)-(a-c)(c=a)]

= @+b+c)[(b*-ab-bc + ac)

+ (@ + ¢ - 2ca)]

=@+b+c)(@+b+c*-ab-bc-ca)

=a + b® + ¢’ - 3abc = RHS Proved.
Let y= sec (tanvx)
a d(sec(tanvx))

3 dx
d{sec(tan/x)} d(tanVx) dvx
dtanVx  dfx &
1

sec (tanv/x) tan (tan+/x) -sec? J;m

130

Then

&

= se;j/_\/;sec(tanx/;)-tan(tan\/;)Ans.
5 .

14 dy =d\/005(1+12).dcos(1+x2)_ d(1+x?)
dx - dcos(l+x?)  d(1+x?) dx

1

- 2/cos(1+x?)

. 2
_ _xsin(l+x7) Kiig!

{~sin(1+x%)}2x

“Jeos(1+x2) ‘

x? +ax+1
Differential w.rt. x.

dvx? +ax +1

= S
B, =d-\/x2+a.x+1 );d(x2+ax-f-l) -

d d(x*+ax+1l)
£=—'—I—x'(2x+a)= -
dr 2x? +ax +1 C2Vx? tax+l
16. The given D.E. is

dy

— +secx.y=tanx
d y

This'is a linear D.E.

or,

& 8|8

2x+a
or

*On compairing by, %+P}'= Q
Here, P = sec x and Q = tan x
Now LE. = [Pd _ [secrar

= elog(sccxﬂm.t) =secx+tanx
. The sol. of (i) is

Ans.

. ()



y (sec x + tan x) = J-tanx(secx+tanx)dx+c
= j(sccxtanx+tanz x)dx+c

- Isecanxdx+Isec2 xdx—Jl.dx+c

=secx+tanx+c

17. The given D.E. is

18.

-19.

20.

21.

dy

;+cotx.y= cosx.sinx w (1)

This is a linear D.E.

On compairing by : %+ Py=Q

Here P = cot x and Q = sin x cos x.
1F. = eJde =eIco!xdx = elogsinx

. The reqd. sol. of (i) is

=sinx

ysinx = Jcosx.sinx.sinxdx +c

= Isinz x.cosxdx+c

- sin’ x

T3

+c¢ (On putting sin x = {)
1 -

= y=§sin2x+ccosecx.
LHS. =(@-b)x(a+b)

= ax(a+b)-b x(@+b)

= gxd+axb-bxa-bxbh
O+dxb+axb-0 [vaxa=00rbxb=0]
= 2(@xb) =R.HS. Proved

axb=

W N ™o
[V = I PR
O W

= 7(0-15)—] (0-9)+ £(10-0)

= _15/+9] + 10k Ans.
d.rs. of the line parallel to
x+3 _4-y _z+8
.35, 5.6
ard 3, -5, 6. _
*. Cartesian Eq. of the lines thro' (-2, 4, -5)
and parallel to the line (1) is

x+2 _y—4 _z+5
= VESTA MG ;

" P(4B)="P (4) P(BIA) = (04) (0.6)= 024
P(4 NB) - 024 _
P(B) 08
P(AwB)=P(4)+P(B)-P(ANB)

=0.4+0.8 - 024 =096

03

Now P(4d/B)=

w(l)

22. Let, tan™'x = a and tan”'y = p
g X =tan o and y = tan
tan o - tan

Now, tan (o - B) = I+tanatanp

xX—Y

= tan(u—ﬁ)= T+xy

x-y
1+xy

= -a'—B=ta.n‘1

-1 -1 4 5=Y
tan™"x — tan” y = tan ny.Proved

23, -+ sin (A - B) =sin A cos B - cos A sin B
- =sinA V1-sin?B - sinBy1-sin’A
Let,sinA=x = A=sin'xandsinB=y=B=sin"'y
sin (A - B) = xy/(1-?) - py1-x?
= (A-B)=sin! [xy/1-y? - yy/1-2?]
sin"lx —sin"ly = sin‘l[x\ll—y2 —y‘\/l—x2 ]. Proved
24, sin;l ﬂ+ sin”! 1 ,
3 3
2 2
_ sin™’! 22 l'—(l) <Ll -—-—2J§
- 3 3 3 3
22 [_L1,1[_3
=sin! (= 1-— 4= J1-2
" {3 9 3 9}
= sin”! 2ﬁxF+lx l
3 9 3 Y9
Lt 122,22 11
3 3 33
: ésin"(§+l)=sin'll=£
. 9 9 2
25. Let, sin”! x = 0, then x = sin 0

sin 30 =13 sin 6 — 4 sin> 0 = 3x — 4x°
= 30 =sin"! (3x — 4x°%)
3 sin”! x=sin"! (3x — 4x°) Proved

26. Let y =y sin! (cos x)
1

Put u = cos x so that y =sin™ u
du _ —sinxand£= !
1-u?

dx du



27.

o dx du dx

—sinx

1 :
e == (=5iX) = ————
v‘l—u’ \/l—coszx

= sinx ==l Ans
v fTRSR
Here, domain = R, co-domain = R
y=rx==x

x = domain = R

-0 <n<ow

-0 <2n <o

—0 <y < oo

Range = (- o, ) = R = co-domain
fis onto function

28, tan'x + tan”' y + tan’lz = 1;—

= tan'x +tan”' y= %_—tan'lz

= tan’! [H_yj =cos'z
1-xy

tap [ X+2 =tan‘l—l-
= [l—xy' z

x+y
1-xy

N =

xy +yz+ zx = 1 Proved.

2x-y 5) (6 5
29. 3 y_3_2

Given matrix will equal when corresponding elements are

30.

equal on both

= x= —4—=2 Ans
2
Here %+1=‘-’IU
Putting x +y = v
D.w.r. to x
dy _dy
l+—=—=—
dx dx

Putting in eq. (i), we have

[By chain rule]

dv v
— = p~V
; e = dx=c"dv

Integrating, we have [gy=[¢Vdy
= x=-e¢"+e¢
= x+ e™*Y = ¢ (where c is constant) Ans.

31. sec(x+y)=x+y
Diffw.r. to x

sec (x + y) tan (x'+ y)‘ [1+%] = 1+%

sec(jr+y).tan(x+y)+% sec (x + )

tan(x+y)=1+%‘

%lsec(x+y).tan(x+y)—l]
=1-sec (x +y) tan (x + y)

dy _ 1-sec(x+y)tan(x +y)
dx  sec(x+y)tan(x+y)-1

dy —[sec(x+y)tan(x+y)—-1]

dx [sec (x+y) tan (x + y)—1]
d 1

:>Z=_

32. We have y=— x> +3x% + 9x — 27

=-3x% + 6x+9 = Slope of tangent

to the curve

So, the slope of tangent to the curve is maximum,
when x = 1
dy

For x=1, (—) =-312+61+9=12
5 dx Jza1

which is maximum slope
Also, for x =1,y =-13+ 312+ 91 - 27
=—-1+3+9-27
: =-16
So, the required point is (1, —16), Ans.



34.

3s.

36.

. Let O be the centre of the semi-circle with AOB as

its diameter. Let 2 be a point on
the circle, so that ZAPB is an
angle in the semi-circle. Join OP.

Let O be taken as origin. A
1]

Let the position vectors of 4, B and P be ;

respectively.
Clearly, 04 = OB = OP

i

. (o]
- -
X andr

b

- - - — - -
Now  4p = (r-a) a0d BP=(r+q)

3 o e A e
AP-BP = (r-a):(r+a) = -a>=0P-04=0

[+ OP = 0A4]

AP 1 BPie £ APB = 90° Proved.
. X-a_. y_z-a _ .
T 1 =7 (say) -.-(1)
x+a _l:_ z+a _ -

and 1 1 2 A ...(ii)

Any point on the line (i) is P(r + a, r, r + a)
Any point on the line (ii) is Q (A — a, A, 2L - a)

Line (i) and (ii) will intersect iff P and Q coincide for same
value of A and r.

rta=h-a=>r-A=-2a ...(1ii)
r+A =>r—-1=0 .(iv)
and - r+a=2A-a= r-2L=-2q ...(v)

Solving (iii) and (iv), we get A= @and r=a . P=(2a, a,2a)
x—2a _Yy-a_ z-2a
1 3

3 diamonds are to be drawn out of 13 diamond cards and 1
spade out of 13 spade cards.

Required equation is . Ans.

The reqd. prob.
_PaxPq _3x1axi1 13 4321
¢, 321 1~ 52515049
286
20825
2(a+b+c) a b
A=|2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b
[C, = G+ G+ ()
1 .a b
1 b+c+2a b
=2(@+b+
(a ) 1 - a c+a+2b

[Taking 2 (a + b + c) common from first column]
0 «(b+c+a) 0
0 (b+c+a) —(a+b+c)
1 a ct+a+2b
[R, > R, - R, and R, > R, - R,]

= 2(a+b+)

37.

0 -1 0
=2(@+b+c)@+b+cp |0 | -1
a c+a+2b

[Taking (a + b + ¢) common from first and second rows]
=2@+b+) =) (-)=1x0} =2 (a + b +c)*

and

Proved
z=5x+"Ty

x+ys4
consider the equation

x|0|4
y|4(0

Now,x=0,y=0

x+y=4

0+0<4istrue
0 (0, 0) lines in the regionx+y < 4
3x+ 8y <24

Consider the equation

x({0]|8
y{3]0

Now,x=0,y=0

3% 0+8x0 <24 is true

0 (0, 0) lies in the region 3x + 8y < 24 ";
10x+ 7y < 35

Consider the equation

3x+8y =24

x|0]3.5
y(5|0

10x + 7y =35

Now,x=0,y=0

10 x 0+ 7 x 0 < 35 is true

. 0(0,0) lies in the region 10x + 7y < 35
on solving x + y = 4 and 3x + 8y = 24,

we get th t(ﬁ-]—z-)
e get the poin 5's



38.

on solving x + y =4 and 10x + 7y = 35,

" t(7 5)
we get the poin 33

on solving 3x + 8y = 24 and 10x + 7y = 35,

112 135

we get the point (E E)

Value of z = 5x + 7y
AtA(0,3)itisSx0+7x3=21
AtB (3.5, 0)itis 5 x3.54+7x0=17.5
g8 12 12
Ex—+4+7x— =
AC(5 5)ms X5 XS 248

So minimum value of z is 17.5 Ans.

2
i ~Jcosxdx
4 Jsinx ++/cosx dx - (1)

Let I =

Use If(x)aﬁr=_[f(a—x)dx we get
) 0 0

O / Jcosx ++/sinx

n/2

Jsinx

dx )

Adding (1) and (2), we get

n/2 L

_/cosx dx

2= . Jsinx +/cosx

1

n/2

J‘ Jsinx &
24 : +Jsinx ++/cosx

/2

Jcosx ++/sinx dx
. JJsinx ++/cosx

n/2

J‘ Jcosx ++/sinx e
A Jcosx ++/sinx

/2
n/2 _ T
j de=[x)5” =2

T
2 Ans.

QoaQ



