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Year of qua /

CODE:- AG.4.3639 REGNO:-TMC -D/79/89/36

education

General Instructions :

1. All question are compulsory.

2. The question paper consists of 29 questions divided into three sections A,B and C. Section — A comprises of 10 question of 1
mark each. Section — B comprises of 12 questions of 4 marks each and Section — C comprises of 7 questions of 6 marks
each .

3. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one correct option out of the
given four.

4. There is no overall choice. However, internal choice has been provided in 2 question of four marks and 2 questions of six

marks each. You have to attempt only one If the alternatives in all such questions.

5. Use of calculator is not permitted.
6. Please check that this question paper contains 4 printed pages.
7. 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.
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CLASS - XII CBSE MATHEMATICS

Section A

Q1 11 1

If A=|0 1 3|, Find k, If Cofactor of a,, is twice the cofactor of a,,

1 K 1

Q.2 Check the monotonocity i.e increasing & decreasing of f(x) = cos?2x, [7[ /12,7 ]
Q3 Let @=5i —j+7k ,b=i—j+Ak Find A such that G+b and d@—b are perpendicular.
Q4 - - - - - N -

Find(ixj)®k + (kxj)®i-(ixk)®j
Q.5 Find the total number of one one function fromset Ato Aif A={1,2,3,41}.
Q6 iflaxbl=41a.b |=2 thenfind | al2|b 2.
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Q.7 Find the angle made by the vector i —4;j + 8k with the z — axis.
Q8 Given P(A) = 1/2, P(B) = 1/3 and P(A U B) = 2/3. Are the events A and B independent?
Q9 If |A|=3 find the |A”'].
Q.10 7
Find .[ (sin P+ )dx.
-z
Section B
Q.11 Let A={-1,0,1,2},B={4,-2,0,2) and f,g:A —> B be functions defined by fix) =x*—x, x € A and g(x) =
1
2|x— 5 —1,x e A are fand g equal. Justify your answer.
Q.12 Prove that the curves y° = 4ax and x y = ¢ cut at right angles if ¢* =32 a* .
OR
Find the equation of tangent to the curve y =+/3x —2 which is parallel to the line 4x —2y + 5 =0.
Q.13 a b—c c+b
Prove that (a+c b c—a|l=(a+b+c)a*+b*+c?) .
a-b b+a c
Q.14 A .
X SIn x COS X
Evaluate : .[ — T—dx
o sin * x + cos
Q.15 1
e -1
Show that the function fy=4T1 if x#0is discontinuous atx=0.
e’ +1
0 if x=0
Q.16 Form the differential equation of the family of circles having radii 3 .
OR
. . . dy o 75
Solve the differential equation —— - 3y cotx =sin2x ; y =2 when x = E .
dx
Q.17 1
Evaluate : J. {x + [x ]}dx .
-1
Q.18 A speaks truth in 60% of the cases and B in 70% of the cases. In what percentages of cases they are
likely to (i)contradict each other(ii) agree with each other, in stating same fact?
Q.19 R T T S - - - - - o
Fa=i+ Jj+k, c= j-k are given vectors, find a vector b satisfying the equation a xb=c and a ® b =3.
OR
N e e - - - - - -
Let a=21i+k,b=1+] +k and ¢ =41 -3 j +3 k be three vectors , find a vector ¥ which satisfies
- 5 o o - -
rXb=cXb and rea =0.
Q‘2’0 -1 1 .| 1 -1 1 ﬂ:
Prove that:4tan” ——tan~ —+tan~ —=—.
9 4
OR
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Solve sin”' x+sin”'(1—x) =cos™' x .

Q21 1 d x-1
If y=1log Jx+— , prove that o=
Jx dx  2x(x+1)
.22
Q Evaluate: J' 1-/x dx
1+ +/x
OR
dx
Evaluate: I - - .
(sin x —1)(sin x + 4)
Section C

Q.23 -1 2 5

Find the inverse of the matrix 2 —3 1 using elementary column transformation.
-1 1 1

Q.24 Suppose the reliability of HIV test is specified as follows. Of people having HIV, 90% of the test detects the disease but
10% go undetected. Of people not having HIV, 99% of the test is judged HIV —ve but 1% are diagnosed as showing
HIV + ve. From a large population of which only 0.1% has HIV, one person is selected at random, given the HIV test,
and the pathologist reports as HIV +ve. What is the probability that the person actually has HIV?

OR
A fair die is rolled. If 1 turns up, a ball is picked up at random from bag A, if 2 or 3 turns up, a ball is picked up at
random from bag B, otherwise a ball is picked up from bag C. Bag A contains 3 red and 2 white balls, bag B contains 3
red and 4 white balls and bag C contains 4 red and 5 white balls. The die is rolled, a bag is picked up and a ball is drawn
from it. If the ball is red, what is the probability that bag B was picked up?

Q.25 Define the line of shortest distance between two skew lines .Find the magnitude and the equation

of the line of the shortest distance between the following lines : * - Y _ 2 and
2 -3 1
x—2 y—-1 _z+2
3 -5 2
.26

Q Using integration, find the area of the region {(x, y) : |x - 1| <y<AS5—x }

Q.27 Kellogg is a new cereal formed of a mixture of barn and rice that contain at least 88 gram of protein and 36 milligram
of iron .knowing that barn contain 80 gram of protein and 40 milligram of iron per kg and that rice contain 100 gram of
protein and 30milligram of iron per kg, find the minimum cost of producing this new cereal if bran cost 5 per kg and
rice cost % 4 per kg.

Q.28 Find the equation of the plane passing through the point P(1,1,1) and containing the line
F=(=3+ ]A +5k)+ A3i - ]A —5k) .Also, show that the plane contains the line
F=(—1 +2]+5k)+ pu@ —2]—5k).

OR
A variable plane which is at a constant distance p form the origin meets the coordinate axes in points A, B and C
respectively. Through these points, planes are drawn parallel to the coordinates planes, show that locus of the point of
int tion i ! + ! + ! !
intersectionis — +—+—=—.
2 yz 22 pz
Q.29

A cylinder of greatest volume is inscribed in a cone, show that (i) R = 2} tana (i) u = Ly (i) Volume of the
3 3
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2

4
cylinder = F nhitan? a . @iv)r: R=3:2. Wherer, h, o are the radius, height and semi — vertical angle of the

cone and R, H are the radius and height of the inscribed cylinder.

X

“But sooner or later , the man who wins
Is the man who thinks he can .”

-PW

CODE:- AG-5-1899 REGNO:-TMC -D/79/39/36

General Instructions :

8. All question are compulsory.

9. The question paper consists of 29 questions divided into three sections A,B and C. Section — A comprises of 10 question of 1
mark each. Section — B comprises of 12 questions of 4 marks each and Section — C comprises of 7 questions of 6 marks
each .

10. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one correct option out of the
given four.

11. There is no overall choice. However, internal choice has been provided in 2 question of four marks and 2 questions of six
marks each. You have to attempt only one If the alternatives in all such questions.

12. Use of calculator is not permitted.

13. Please check that this question paper contains 3 printed pages.

14. 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.
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CLASS - XII CBSE MATHEMATICS

Section A

Q.1 Find the maximum and minimum values, if any of f(x) = |sin 3x| -3.

Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony
Ph. :2337615; 4010685®, 2630601,09202221792(0) Mobile : 9425109601:9907757815(P); 9300618521;9425110860(0);9301994837;9425772164
PREMIER INSTITUTE for X, XI & XIl .© publication of any part of this paper is strictly prohibited..

Visit us at : http://www. targetmathematic.com; Email:agyat99 @ gmail.com.




TARGET MATHEMATICS by:- AGYAT GUPTA Page 5 of 12

Q.2 Find the direction cosines of x-axis.
Q3 If the following matrix is skew symmetric, find the values of a, b, cIf A = |0 ¢ 3 |
2 b -1
c 1 0
Q4 Evaluate: [(e*¥ 108 @ 4 ealogx  calogay gy
Q'S Evaluate : I% .
x(x"+1)
Q.6 Find the point on the curve y > =8x for which the abscissa and ordinate change at the same rate.
Q.7 Find the inverse element of the binary relation a ® b=a + b — 4.
8 -1
Q The slope of tangent to curve y = 5 atx =10.
x —
. -1 b
Q9 1y A= Afor 4 :{ 2} , then find the value of b.
Q.l() Find the value of sec” (tan™' 2).
Section B
Q.11 a+b, ifa+b<6
Define a binary operation * on the set {0, 1,2,3,4,5} asa * b = .
a+b-6,ifa+b=>6
Show that zero is the identity for this operation and each element a of the set is invertible with
6 — a being the inverse of a.
Q.12 |1t is given that for the function f given by f(x)=x’+bx* +ax,xe [1,3] Rolle’s theorem holds with
1
c=2+ T .Find the values of a and b.
3
Q.13 a b c
Provethatla —b b—c c—al=a’+b>+c? —=3abc .Also prove that value of determinant is always positive if a ,
b+c c+a a+b
b, c is positive real number .
1
Q.14 Evaluate : L sin”' (x\/l— X — \/;\/1— x° )dx,O <x<l1.
OR
/2
Evaluate: J.sin 2xtan™ (sin x)dx.
0
Q.15 | Find all the points of discontinuity of the function f (x) = [x*]on [1 , 2)where [ ]denotes the greatest
integer function.
Q.16 Find the particular solution of the differential equation

(xdy — ydx) y.sin(lJ = (ydx + xdy)x cosl, given that y =7 when x=3.
X X

Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony

Ph. :2337615; 4010685®, 2630601,09202221792(0) Mobile : 9425109601:9907757815(P); 9300618521;9425110860(0);9301994837;9425772164

PREMIER INSTITUTE for X, XI & XIl .© publication of any part of this paper is strictly prohibited..

Visit us at : http://www. targetmathematic.com; Email:agyat99 @ gmail.com.




TARGET MATHEMATICS by:- AGYAT GUPTA Page 6 of 12

2
Q.17 Solve the differential equation: j )2( = ysin?y .
y
OR

Form a differential equation of the curve xy = Ae* + Be ™ +x : , A and B are arbitrary constants.
Q.18 An urn contains 25 balls of which 10 balls bear a mark ‘X’ and the remaining 15 bear mark *Y’.

A ball is drawn at random from the urn, its mark is noted down and it is replaced. If 6 balls

are drawn in this way, find the probability that

(i) all will bear ‘X’ mark. (ii) not more than 2 will bear ‘Y’ mark

(iii) at least one ball will bear ‘Y’ mark

(iv) the number of balls with ‘X’ mark and ‘Y’ mark will be equal .

OR

In a hurdle race , a player has to cross 10 hurdles . The probability that he will clear each hurdle is 5 / 6 .What is the

probability that he will knock down fewer than 2 hurdles ?
Q.19 | If Gxb=¢xd anddxc=bxd ,show that d —d is parallel to b —¢ whered #d &b #¢ .

20 _ - : X
Q If y=cot ' (+/cos x) — tan ' (+/cos x) Prove that sin y = tan’ >
21 d’ d
Q If y=(x++/x”>+1)", then show that (x° +1)—Z+x—y—m2y =0.
dx dx
OR
=x* d > 1 (d :
if Y =X thenprovethat ¢ Y _ 1 [ 4 -2 -0 .
dx * y dx b
Q.22 | Find the vector equation of the line parallel to the line X —1_2-y_273 4nd passing through the
2 -3 4
point (2,4, 5) . Also find the distance between two lines .
Section C

Q.23 2 3 4 20 2 34 . .

If A=l5 4 -6 and B=|3s 16 _3p | are two square matrices, find AB and hence Solve the system of

3 -2 =2 22 -13 7
linear equation : g+é+ﬂ:_3;;§+i_§ :4;2_2_2 =6.
X Z Xy z Xy z
Q24 Evaluate : J' !
sin x(5 —4cos x)

Q.25 Two bag A and B contains 4 white and 3 black balls and 2 white and 2 black balls respectively. From

bag A, two balls are drawn at random and then transferred to bag B. A ball is then drawn from bag B

and is found to be a black ball. What is the probability that the transferred balls were 1 white and 1

black?
Q.26 Draw the rough sketch of the region enclosed between the circles Xx 2+ y2 =4 and (x— 2)2 + y2 =1. Using

integration, find the area of the enclosed region .
OR

Prove that the curves y2 =4x&x* = 4y divide the area of square bounded by x =0, x =4,y =4 and y = 0 into three

equal parts .

Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony

Ph. :2337615; 4010685®, 2630601,09202221792(0) Mobile : 9425109601:9907757815(P); 9300618521;9425110860(0);9301994837;9425772164

PREMIER INSTITUTE for X, XI & XIl .© publication of any part of this paper is strictly prohibited..

Visit us at : http://www. targetmathematic.com; Email:agyat99 @ gmail.com.




TARGET MATHEMATICS by:- AGYAT GUPTA Page 7 of 12

Q.27

A toy company manufactures two types of dolls , A & B . Market tests and available recourses have
indicated that the combined production level should not exceeds 1200 dolls per week and the demand
for dolls of type B is at most half of that for doll of type A. Further the production level of dolls of
type A can exceeds three times the production of dolls of other type by at most 600 units . If the
company makes profit of ¥ 12 and ¥ 16 per doll respectively on doll A and B ,how many each
should be produce weekly in order to maximum profit ?

Q.28

Find the vector and Cartesian equation of the plane containing the two lines
F=2i+j-3k+A({+2j+5k);r =2i+ j—-3k+ uB3i—-2j+5k).
Also find the inclination of this plane with the XZ plane .

Q.29

A tank with rectangular base and rectangular sides, open at the top is to be constructed so that its depth is 2 m and volume
is 8 m3. If building of tank costs <170 per sq meters for the base and T a5 per square meter for sides. What is the cost
of least expensive tank? OR

A helicopter is flying along the curve y = x* +2. Asoldier is placed at the point (3, 2). Find the nearest distance between
the soldier and the helicopter.
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General Instructions :

15. All question are compulsory.
16. The question paper consists of 29 questions divided into three sections A,B and C. Section — A comprises of 10 question of 1
mark each. Section — B comprises of 12 questions of 4 marks each and Section — C comprises of 7 questions of 6 marks
each .
17. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one correct option out of the
given four.
18. There is no overall choice. However, internal choice has been provided in 2 question of four marks and 2 questions of six
marks each. You have to attempt only one If the alternatives in all such questions.
19. Use of calculator is not permitted.
20. Please check that this question paper contains 5 printed pages.
21. 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.
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Section A
Q1 Find A, 4 if (2i+26j+27k)x (i + Aj + k) =0.

A, psa @ afx (20426 +27k)x (i + Aj + k) =0.

Q2

23 5 2.1 -1
A=(a,)=[1 4 9 and B=(bij): -3 4 4 |thenfind a,+b,,
07 =2 1 5 2

-5 2 1 -1
.)= -3 4 4 [T a,+b,, =T IR
-2 1 5 2

Q3

Evaluate:aﬁ%ﬂﬂ%ﬁmlj . zxz 3dx-
X +2x° +

Q.4

A is a matrix of order 3x3. Comment upon the statement, with reasons [3Al =9 IAl.

TEh 3x3 FIfe & g o1 fada wo 13AI=9 |Al & |r Bifrg |

Q.5

—

If a =i+ j+k,b=4i—-2j+3kand c= i- 23 +k, find a vector of magnitude 6 units which is parallel to the
vector 2d—b + 3¢ .

Wea = i+ j+k,b = 4di—2j+3k @ c=i-2+k % o AW 25-b+3C A WK 6 THE TRAT BT T
|feer sma ST |

Q.6

The probability that A hits a target is % and the probability that B hits it is % If each one of A and B shoots at the target,

what is the probability that the target is hit ?

A B TS B UIRIBT %HWB?%MMHW&%H@WH %%laﬁAsﬁ?Bﬁﬁﬂ&aﬁﬁmmaﬁ,aﬁqﬁWW%ﬁ?

LIS B SIYPTRAT

Q7

Letset A={3,5,6} and set B= {1 ,4 }. A relation R from set A to set B is defined as R = {(a,b) € AxB: a—b is an even
number}. List the elements of relation R.

afy wgerm A = 3,5, 6) ok wgeaa B = (1,4} § wd R R= {(a,b) € AxB: a—b v& wHiEn
2}, a1 W= R & @l arorg s I |

Q.8

If f(x)=x2+1, then 71a7) fx)y=x*+1,aa A7) |

Q9

Find the angle between the line *=2 _ Y*1 _ 2=3 and the plane 3x+4y+2z+5=0.
3 -1 2
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Yar X22_ Y+l 273 giw waa 3x+4y+24+5=09 d= @ Bor sma AR

3 -1 2
Q.10 fa=i+j+k,b=i+3j+5Kk and ¢ =7i+9j+11k, then find the area of the parallelogram having diagonals
a+bandb+c .
gt a=i+j+kb=i+3j+bk damc=7Ti+9j+11k & o et a+b e b+ c a0 TR agsr @1 &=we
g
Section B
Q.11 . .z
Prove that: Rig #IRQ | Xtanx dxzz(ﬂ'—Z) .
o Secx + tan x 2
Q.12
Differentiate tan~" V14 x2 —/1—x2 | with respect to Sin_l[ 2x ]
T 2
VI+x2 +4/1-x? 1+x
tan-! V1+x2 —A/1—x2 | @1 Sinl[ 2x j P ATUET Dbl DI |
Vi+ 22 +41-22 1+x°
Q-13 . . . . . . 2 tan ! y _ _
Find the particular solution of the differential equation (1 + y~)dx +\x — e vy =0,y(0)=0.
an-! v
sawa wiaer (14 y°)dx + (x—e““ ) )dy,y(()) =0 &1 &1 s AR
Q.14 Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to the planes 3x + 2y — 3z =/ and
S5x 4y +z =5.
fig (-1, -1,2) ¥ 81ax A dTel @ |9dal 3x + 2y — 3z =1 T Sx 4y +z =5 W &4 I9ad BT FHIGROT ST BIRTY | or ferar
Find the equation of the plane passing through the points (3,-1, 2) and (0, 0, 0) and parallel to the lime
x—4_y+3_z+1
1 -4 7
S el BT BT S BMY St fegait (3, - 1, 2) @R (0, 0, 0) I R Wl & de ARel Xl x—4_y+3_z+l 4
1 -4 7
FARR T |
Q.15 . . . : : d*y dy
Show that y = cos (cos x) is a solution of the differential equation . 2 — cot x di +ysin? x=0.
X X
g T 5 y = cos (cos x) BT FqHA FHIDBROT d’y —cotxd—y+ysin2x:0. 2
dx’ dx
Q.16 The length x of a rectangle is decreasing at the rate of 5 cm/minute and the width y is increasing at the rate of 4

cm/minute. When x = 8 cm and y = 6 cm, find the rate of change of (a) the perimeter, (b) the area of the rectangle.

T AT BT 1S X, 5 A/ B R W He & 2 iR disE y, 4 9 /fee B R W 9g & R o9 x = 8 Wl @ik y = 6 1
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Q.17 Using properties of determinants, prove : Vo fe efiw %
—bc b’ +bc ¢’ +bc
Na*+ac  —ac ¢’ +acl=(bc+ca+ab)-
a’*+ab b*+ab —ab
Q.18 - —
Prove the following : fo= @1 Rig #Ifw : cot™ x/1+s%nx 1 s?nx =£, xe [O,Zj
Vl+sinx —+/1-sinx | 2 4
or 3rrdr
. . ool a1 a1 a1 7z
Solve for x : Solve for x : X & foTg 8 @MW 1 ¢qn ' — + 2tan ' —+ tan ' — + tan ' — = = .
4 6 x 4
Q19 _ Ly if nis odd _ S
Let f: N — Nbe defined by ¢ (n) = 2 for all n e N, Find whether the function f is bijective.
z if nis even
n+1
_—, afg n fawm 2
W%WneN?ﬁ%ﬂf(n): 2 &RT UIRAIE v Bor f: N — N & | 37 I fb Far wer
—, afe n 949 2
2
f et smesTdl (bijective) 2 |
Q.20 The scalar product of the vector ;+3 +k with the unit vector along the sum of vectors 2i+ 43 — 5k and Ai + 23 +3kis
equal to one. Find the value of A .
afee 21 +4) - Skaem Al +2j + 3k & dvea o Ren § qme @Ry ¥ 9RY i+ +k @1 Rw pEwa 1 2 A a9 9|
DI |
Q.21 3 2 2
Evaluate : 919 91a @9ifSg jwdx.or srrar Evaluate : A ST @179 j (x + 1)(x + 4)dx.
1+ tan "’ x x> +3)x* -5
Q.22 Bag A contains 4 red and 5 black balls, while bag B has 3 red and 7 black balls. One ball is drawn from bag A and two

from bag B. Find the probability that out of the three balls drawn, two are red and one is black.elr A # 4 Tt AT 5 Bl
A 2 oafds den B # 4 offad @2 7 Frel A2 2| Il A 9 U W5 @1 g1 B & 2 A el ot 71 A At d 9 91 are qen
TEh Frell A B9 @ wiyedr s sifoTg |

or 3Jdr
On a multiple choice examination with three possible answers (out of which only one is correct) for each of the five

questions, what is the probability that a candidate would get four or more correct answers just by guessing?
e qg—faweda wer #
5
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23 -
Q IfA ; 11 13 , find A" and use it to solve the system of equations: x + 2y +z=4, -x+y+z=0 & x—-3y+z
1 1 1
=2 .
afg Lo=1 1] ar A™ &1 99 ora #IRIY dei $9eT SWRINT SHexT @ X +2y +2=4, -x+y+2z=0 &x-3y+z=
A=|2 1 -3
1 1 1
2 P18 XA H PN
Q.24 Find the area enclosed between the curves y = sin x and y = cos x that lies between the lines x = 0 and x = 7/2.
OR
Find the area of smaller region bounded by the ellipse ﬁ . Lz -1 and the straight line X | ¥ _|. y=sinx dy=
16 9
cos x & eI R &3 &7 F%e I P O fF x =0 T x = 7/2 & 77 Rerd 2
Rl
2y wnIRE A Xy A R gy R A s s i |
16 9 4 3
Q.25 An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The probability of an
accident involving a scooter, a car and a truck are 0.01, 0.03 and 0.15 respectively. One of the insured persons meets
with an accident. What is the probability that he is a scooter driver.
T T HHET 2000 WHEX ATAD], 4000 BR ATAD! TAT 6000 TF ATAD! HT AT el 8 | U Whes, DR AT §F & gHeAuw 8
.01, 0.03 TAT 0.
wifirear @ 2?
.26 T
Q Evaluate : 9197 91 @IfTQ I X dx.
ca’cos’x+b’sin’x
Q.27 Find the area of the greatest isosceles triangle that can be inscribed in a given ellipse having its vertex coinciding with
one extremity of major axis.
T Harg B
W
or 3IIgdr
Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R is 2R Also find
3
the maximum volume.
zefs 5 v R 2TR%‘|3T©WW141§WW|
3
Q.28

Find the distance of the point P(6, 5, 9) from the plane determined by the points A (3, -1, 2), B(5, 2,4) and C (-1, -1, 6).
fag P(6, 5, 9) @ fa=gait A (3, -1, 2), B(5, 2, 4) @ C (-1, -1, 6). & g1 MgiRa ¥xaa ¥ ¢ 9 S |
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Q.29 An oil company requires 12,000; 20,000 and 15,000 barrels of high grade, medium grade and low grade oil respectively.
Refinery A produces 100, 300 and 200 barrels per day of high, medium and low grade oil respectively whereas the
Refinery B produces 200, 400 and 100 barrels per day respectively. If A costs T 400 per day and B costs T 300 per
day to operate ,how many days shoud each be run to minimize cost while satisfying requirements .

& del BRI Bl 12 A

200 R wfafeT S=a, Aegq dor =1 9o &1 ST Bl ® 91 B

I A T 400 % T B
Y

BELIEVE IN YOUR SELF

YOU CAN DO IT!
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