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MATHEMATICS

Class : XI1
TOPPER Sample Paper 1

Time Allowed : 3 Hrs Maximum Marks: 100

1. All questions are compulsory.

2. The question paper consist of 29 questions divided into three sections A, B and
C. Section A comprises of 10 questions of one mark each, section B
comprises of 12 questions of four marks each and section C comprises of 07
questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 04
questions of four marks each and 02 questions of six marks each. You have
to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

SECTION - A
1. If A={a,b,c} andB= {1, 2,37} anda function f: A— B isgiven by
f=4{(@2),(b,3),(c,1)7}.Isfabijective function?

2. From the graph of y = cos x, identify the intervals of x in which the function can
be inverted.

_5&/\ -n ﬂL\%n ﬂ\ﬁx

e 2 i 2
o _ﬂ\/_%f)l \‘/32 2~ >X
2 — 2

YI
y=cosx

3. If A and B are square matrices of the same order. Check whether
(A +B)> = A%+ 2AB + B? is true or not

N

3 4
. If a matrixA = L 1}, Show that (A—-A") is a skew symmetric matrix , where

A' is the transpose of matrix A.

2 -3 -5 -18
IfA = and A2= find A2- 6A + 171.
3 4 7

o

18
1

. Find j\/9 - 25x*

Find a unit vector in the direction of a = 3i — 23' +6K.

dx

N o
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8. Find the components and magnitude of the vector @ , where P has
coordinates (-1,-2,4) and Q has coordinates (2,0,-2).
9. Show that the points A(3,-5,1) , B(-1,0,8) andC (7, -10, -6) are
collinear.
/2
10. Find | sin’xdx
-/2

SECTION - B

11.Let A = Q xQ , Q being the set of rationals . Let **’ be a binary operation on
A , defined by (a, b) * (c,d) = (ac , ad + b) . Show that

(i) **"is not commutative (ii) **" is associative
(iii The Identity element w.r.t*'*"is (1, 0)
OR

Let '*'be a binary operation on the set { 0,1,2,3,4,5} and
a*b = a+b if. a+b<6
a+b-6 if a+tb=>6

Find the identity element and the inverse element of each element of the set
for the operation **’.

12. Solve the Equation

tan’? C—XJ = %tan‘1 X, (x > 0)
+X

13. Is the given function continuous at x = 0?
1

ex —1

F(x) = - X=0
ex +1

0, x=0

14.Find %,when y = ya+Ja+Ja+x?,where ais a constant .

15. Discuss the applicability of Lagrange’s Mean value theorem for the function:

f(x) = [sinx| in the interval {—E,E}
2°2
16. Evaluate the integral jd—x
. 2 V1+x —/x
OR

/2
Evaluate Isin2x tan(sin x)dx
0
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17.Form the differential equation satisfied by Ja-x3) +(1-y?) == a.(x - y)
where a is an arbitrary constant.

18. Solve the differential equation (x-1)dy + y dx = x (x-1)y ¥3dx

OR

Solve the differential equation: seczy% +2xtany = x°

B=s5afd=7

19. Find the angle between a and b. If a+b+c=0and ‘5‘ =3,

OR

Find A if the vectors g = ?— k3+ 3I2andB = 4?— 53+ 2I2 are perpendicular to each other.

20. Find the distance of the point (2, 4, -1) from the line
X+5 y+3 z-6
1 4 -9

21. A die is tossed thrice. Find the probability of getting an odd number at least
once.

22. Find the interval in which the value of the determinant of the matrix A lies.

1 sin® 1
Given A= |-sin® 1 sino
-1 -sin6 1
SECTION - C
2 -3 3
23. Find A, by using elementary row transformations . Given A= |2 2 3|,
3 2 2

24. Show that the height of the cylinder of greatest volume that can be inscribed in
a right circular cone of height h and having semi vertical angle o is one third

that of the cone and the greatest volume of cylinder is 2;477:}13 tan’ o

25. Prove that the curves y = x ? and x = y?divide the square bounded by x = 0,
y=0, x=1 and y=1 into three parts that are equal in area.

26. The chances of a patient having a heart attack is 40%. According to latest
research Drug A reduces the risk of heart attack by 30% and drug B reduces
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its chances by 25%. At a time a patient can choose any one of the two
options with equal probabilities. It is given that after going through one of
the two options the patient selected at random
Suffers a heart attack. Find the probability that the patient had been
prescribed Drug A.

OR

A factory manufactures screws, machines X, Y and Z manufacture
respectively 1000,2000, 3000 of the screws,1%, 1.5% and 2 % of their
outputs are respectively defective .A screw is drawn at random from the
product and is found to be defective. What is the probability that it is
manufactured by the machine X ?

27. Find the equation of two lines through the origin which intersect the line

X3 :y_—3:£ at angles of .
2 1 1

x4.dx
(x —1)(x? + 1))

28. Find j

OR

Find [ (Jcotx +/tanx).dx

29. Two tailors A and B earn Rs 150 and Rs 200 per day respectively. A can stitch 6 shirts and 4
pants per day while B can stitch 10 shirts and 4 pants per day . How many days shall
each work , if it is desired to produce atleast 60 shirts and 32 pants at a minimum labour
cost ? Solve the problem graphically.
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Class XI1I

Marking Scheme
Model Paper 1

Section A

——

1. If A={a,b,c} andB= {1,2,3}
2),( 3

nd a function f: A —>
B is givenby f = { (a, (

a
), (c,1)%

Every element of set A is mapped to the unique element of set B.i.e
each element in the set B has a unique pre image in B

= f is a one - one function

Range of f = {1, 2, 3}=1B
= fis an onto function
~. fis ainjective function
[1 Mark]

2. The function y = cosx can be inverted in the intervals where it is
both one —one and onto i.e in the intervals
['27[ I-Tc]l[-nlo ]I[Oln]l[nlzn]
[1 Mark]

3. (A+B)? =(A+B)(A+B)=A(A+B) +B(A+B)
=A% + AB + BA + B 2 which may or may not be equal to A? +
2AB + B?

[Since matrix multiplication is not commutative]

So the expression is not true in general. [1
Mark]
4. Leta= |3 Hoao|3

1 1 -4 1

A_A'=E ﬂ—[_?; ﬂz{g _05}

Transpose of (A-A')=(A-A")

N {—05 (5)} N _[g _05} =-(A-AY

= (A - A') is a skew symmetric matrix (1 Mark)
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-5 -1 -
A2 - 6A = 5 8) . 6 2 -3
18 7 3 4
A2 - 6A = (—5 —18} [12 —18]= [—17 0 ]
18 7 18 24 0o -17
-17 0 10 -17 0 17 0
A2-6A + 171 = + 17 +
0 -17 o 1)_ (0 -17 0 17

00
A2-6A+17I=[ j
00

[1 Mark]

[1
Mark]

|

7. The unit vector in the direction of vector « = a=

(VR

3i-2j+6k  3i-2j+6k

) éz‘3?—23+6l2‘_\/9+4+36

_3i-2j+6k _3i-2j+6k _3;.25,6¢
J49 7 7777
[1 Mark]
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8. P(-1,-2,4) and Q(2,0,-2)

position vector of P = -1?— 23+ 4I2
position vector of Q = 2?+ 03— 2I2
PQ = position vector of Q - position vector of P =(2 it 03— Zﬁ] - (—1?— 25+ 4I2j

- 3i+2j-6k (1 mark)

Magnitude of PQ =+/3* +2% +(-6)° =+/49 =7 (— mark)

9. Given A(3,-5,1), B(-1,0,8) andC (7, -10, -6)
position vector of A = 3/i\— 53+ 1I2
position vector of B = -1/i\+ 03+ 8l/<\
position vector of C = 7/i\— 103— 6I2

AB = position vector of B- position vectorof A =[-1 i+0j+ SkJ - (3 i—5j+ 1kJ

— 47155+ 7k

AC = position vector of C -position vector of A =(7 /i\— 10j-6 IQ] - [3 /i\— 53+ 1 IQJ

—4i-577k
AC = -AB
ABandAC hasame magnitude but opposite directions
= The points A, B and C are collinear [1 Mark]

10. Let f(x) = sin’x

f(-x) = sin” (—x) = —sin’x = —f(x)

So f(x) is an odd function of x
/2

. j sin’x.dx =0 [1 Mark]

-1t/2
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Section B : Section B comprises of 12 questions of four marks
each .

11.(i) (a,b) *(c,d) = (ac , ad + b)

(c,d) *@,b) = (ca, cb+d)

(ac , ad+b) #(ca , cb+d)

So, *'is not commutative

[1 Mark]

(i) Let(a,b)(c,d), (e f)e A, Then
((a,b)*(c,d)) *(ef) =(ac,ad +b) * (ef) =((ac) e,
(ac) f + (ad+b))
= (ace, acf +ad +b)

(a,b)* ((c,d)* (ef)) =(a,b) *(ce,cf+d) =
(a(ce),a(cf+d) +b) = (ace, acf +ad +b)

((a,b)*(c,d))*(ef) = (ab) ((c,d)* (ef))
Hence, ‘*' is associative. [1 Mark]

(iii) Let ( x,y) €eA. Then ( x,y)is an identity element,
if and only if

(x,y) *(a, b) =(a, b) =(a,b) * (x, y), for every (a,b) eA

Consider (x, y ) *(a,b) =(xa, xb +vy)

(a,b) * (x,y)= (ax,ay +b)

(xa,xb+vy)=(a,b)= (ax,ay +b)

[1 Mark]
ax=Xa=a=>x=1
xb+y = b=ay+b = b+y = b= ay+b=vy = 0=
ay=>vy =0
Therefore , ( 1, 0) is the identity element
[1 Mark]

OR
* 0 1 2 3 4 5
0 0 1 2 3 4 5
1 1 2 3 4 5 0
2 2 3 4 5 0 1
3 3 4 5 0 1 2
4 4 5 0 1 2 3
5 5 0 1 2 3 4
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[2 Marks]

From the table, the second row and second column are the
same as the original set.
0*0=0,1*0=0*1=1,2*¥0=0*2=2,3*0=0*3 =3,
4*%0 = 0*%4 =4, 0*5 =5*0 =5

‘0’is the identity element of the operation **’

[1 Mark]

Now, the element ‘0’ appears in the cell 1*5 = 5*1 =0, 2*4 =
4 *2=10,3*3=0,and 0*0 =0

Inverse element of 0 is 0, Inverse element of 1 is 5, Inverse
element of 2 is 4, Inverse element of 3 is 3, Inverse element
of 4 is 2, Inverse element of 5 is 1.

[1 Mark]
12.Given:tan? (l—xj = Ltanix (x>0)
1+x 2
- 2tan’! LI—XJ =tan!x
1+x
= tan[ztan'1 LI—XH = tan[tan‘1 x] [1 Mark]
1+x
2tan {tan‘1 GXH
B =X [1 Mark]

) 1- [tan[tan‘1 (:J:JDZ
=]
-(32)

21 -x)(1 +x)

=X

L xP (=) =X [1 Mark]
1-x°) _

= 7 =X

=3x% =1

:>x=J_ri [1 Mark]
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13. lim £ = tim & =191 _ 4 [1 Mark]
x—0" x—0" = 0+1
ex +1
1
1 1--7
lim f(x) = lim &=L _ jjm —ex 120 _4 [1 Mark]
x—0t x—0t = x—>0% 1 4 1 1+0
ex +1 1
eX
lim f(x) = lim f(x)
x—0" X—0
Solim f(x) does not exist . [1 Mark]
X—0
= f(x) is not continuous at x = 0 [1 Mark]

14. y= \/a+\/a+\/a+x2 ,Where a is a constant .

1

-y = [a+\/a+\/a+x2}2 [1Mark]

-1
%:% a++a+va+x? zd—i[a+\/a+\/a+x2} [1Mark]
i 1T 1
3—1:% a+va+fa+rx? |’ %(a+\/a+x2) 2]d—i(a+\/a+xz) [1Mark]
_ __1: 1 1
3—1:% a+vatfarx? |° %(a+\/a+x2) 2%(a+x2)_2.2x} [1Mark]

1
2

dx 4

ﬂ_lx[((—” a+m).(a+m).(a+x2)}
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15.f(x) = |sinx| in the interval {-g,ﬂ

Let h(x) = sinx, g(x) =|x|
~.goh(x) = f(x) = [sinx]|

h(x)=sinx is a continuous function in the interval [-g,g}
g(x) = |x|is a continuous function in the interval [-g,ﬂ

~.goh(x) = |sinx|is also a continuous function in the interval [-g,ﬂ[l Mark]

h(x)=sinx is a differentiable function in the interval [-g,g}

g(x) =|x|is not a differentiable function in the interval [—g,g}

- goh(x) = |sinx|is also not a differentiable function in the interval [-g,ﬂ[l Mark]

. Conditions of Lagrange's theorem are not satisfied [1 Mark]
~.Lagrange's theorem is not applicable for the given function [1 Mark]
‘6 } dx =} (Vi+x +/x)dx
o VI+x —Vx g (VIHx = Vx) (VI+x +x)

Jl.(\/1+x +\/;)dx

0 1+x-X

1
:J'(\/1+x+x/;)dx [1 Mark]

0

3T 3P
B (1+x)2 X2
— 3 + ? [2 Marks]
2 0 2
[ 3

_2 22 -1+ 1]

3

2[ 2] 42
=222 |= X2 [1 Mark]

3 3

OR
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/2
Letl = j sin2x tan (sinx)dx
0

/2
j 2 sinx cosx tan *(sinx)dx

Letsinx =t = cosxdx = dt

x=0:>t=0,x=§:>t=1

[y

j2ttan‘1 tdt = zjttan‘1 tdt [1 Mark]

o

Integrating by parts , we have

P

=2|—tan't —th;zdt

2 o 021+t%)
2

1 1
2[—tan‘1 1 —0} j 2
2 p(1+t%)

=2[1x£} j#d [1 Mark]
2 4 1+t9)
1
=7
4 0[ (1+t2)
% t1+[tan‘1t] [1 Mark]
=£_1+E
4 "%
T
=21 1 Mark
> [ rk]
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17.Let x = sina andy = sinf, such that o, Be {—E E}

2'2

~J1-sin? o +41-sin?p = a(sina-sinp)

. cosa + cosp = a(sina-sinB)

2cosa—+Bcosa—_B:2a cosm—Jrﬁsinoc—_B
2 2 2 2
cos® =B _ 4 sin® =B [1l Marks]
2 2 2
cota_B=a
2
%P _otla
2

a-p=2cotla
sintx-sinly=2cota [1% Marks]

Differentaiting w.r.t x , we have
1 1 dy _

1@ Ji-y? dx

dy /1-y2
— =, —= 1 Mark
= ax 12 [ ]
1
18. (x-1)dy + ydx = x (x-1)y3 dx
1

= (x-l)j—i +y =x(x-1) y5

2
1dy  vy3
— 7 4T _
= ldx x-1 X
y3
2 ,,,dy dt
Let y? = t=> Sy L= —
y =3V dx " dx
3 dt t
- —— _—=
2dx  x-1
dt+g t —gx [1 Mark]

= — —_—=
dx 3x-1 3
This is a linear differential equation, whose integrating factor is

2( 1 gy 2109(x— 2/3 2
IF=eI3(X‘lj = 3" _ o™ (x _1)3 [% Mark]
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- Solution of Differential equation is
t(x—1)2/3=.|%x(x—1)2/3dx+c [1 Mark]

= y3 (x-1)*/3 :I%x(x—1)2/3dx+c

5/3 5/3
23 (v 2/3_2 X(x-1) ~ (x -1)°"~ dx
=Y (x-1) 3 5 I 5 +C
3 3
8/3
-1
:%x(x—1)5/3—%%+c [1 Mark]
3
2/3 1)2/3 2 _15/3_1 1873 4 c
=y (1P = 21 - 2 (1)
= y?/3 :%x(x—l)—z—‘—::)(x—l)z+C(x—1)_2/3 [% Mark]
OR
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18. seczyﬂ +2xtany = x°
dx
Lettany =t = sec’y dy = dt
S 9 o= x3
dx
This is a linear differential equation with integrating factor :
IF= el 2% - o

Solution of the differential equation is given by
2 2
teX = Ix3ex dx +C [% Mark]
2
To solve jx3ex dx
Let x> =z = 2x dx = dz

= Ix3exzdx = %jzezdz

= l[zeZ - J'ezdzJ +C

2
=%[zez —ez]+C
=%( 2—1)e"2 +C

=t =%(x2 —1)+Ce"‘2

— tany = %(x2 - 1) rce?

19. Here, a+b+c¢=0
= a+b=-¢

= (3+B) = (=) [ mark]

— 3 +b +23ab=¢ [1 mark]

-2 -2 -~ -2
:‘a‘ +‘b‘ +2‘aHb‘cose=‘c , [1 mark]

where 6 is the angle between a and b
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WWW.TOPPERLEARNING.CO

SAMPLE PAZ™

= (3)? +(5)% +2(3)(5)cos 6 = (7)*> (1Mark)
= 9+25+30co0s06 =49

:>COSE)—£—l
30 2
-1 1 0 1
= 60=cos |=|=60 [=Mark]
2 2
OR
- A A A 4 A A A
a=i-Aj+3kandb =4i-5j+2k
- -
vectors are perpendicularifa.b =0 [1 mark]
- - A A A A A A
a.b =(i—hj+3kj.[4i—5j+2kj [1 mark]
=1x4+(-A)x(-5)+3%x2=4+51L+6=10+51 [1 mark]
=10+5A=0=>A=-2 [1 mark]
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20. The given line is

X+5 y+3 z-6

4 -9
Given pointis (2, 4, -1)
— - -

The distance of a point whose position vector is a, from a line whose vector equationis r =a

- - -

vx(ax-ay) 1
d= — (EMark)

v

[?+ 45— 912] « [(2 i+43-1Kk) - (-5i- 3 j+ 6Q)J

[?Jr 45— 9|2J

[a ij_gﬁ]x(7?+73_7ﬁ)‘

1
—Mark
(2 ark)

(1Mark)
[i+4j—9k]

A A A A A /I\ 3 |/(\
[i+43-9k]x(7i+7j—7k)=1 4 -9/ =35i-56j-21k (1Mark)
7 7 -7
=L[§i—8§—3ﬁJ ~_7_Jo8 =7 units (1Mark)

Jo8 Jos
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215 ={(x,v,2):x,Y,z€{1,2,3,4,5,6}}
S contains 6x6x6 = 216 cases [1/2 mark]
Let E : an odd number appears atleast once E :an odd number appears none of the times

i.e E :an even number appears all three times [1 mark]
E ={(x,v,2):x,y,z¢{2,4,6}}
E contains 3x3x3 = 27 cases [1 mark]
Now, P(E) = 1 - P(E) [1/2 mark]
=1_£=1_l=z [1 mark]
216 8 8
1 sind 1
22.|A|=|-sin6 1  sin®
-1 -sine 1
=1(1 + sin® 8) — sin6(—sin O + sin®) + 1(1 + sin® 0)
=2(1 + sin? ©) [1 mark]
0<sin?<1 [%mark]

1<(1+sin0)<2
2(1) < 2(1 +sin® 0) < 2(2)

2<2(1+sin’0) < 4 [1%Marks]
2<|A[<4
|A|e [Zrﬂ [1 mark]

So value of |A] is in interval [2,4]
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Section C :
each.

2 -3 3
Given A= |2 2 3

3 -2 2
A=IA
2 -3 3 1 0 0]
2 2 3/=/01 0|A
3 22| |00 1]
R; >R, +R, —R;
1 1 4 11 -1]
2 2 3|=/01 0|A (1 Mark)
3 -22] |00 1
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R, » R, -2R,R; - R, - 3R,

1 1 4 1 1 -1]
0O 0 -5|=-2 -1 2|A
|0 -5 -10] [-3 -3 4
R, &R,
1 1 41 [1 1 -1]
0 -5 -10|=|-3 -3 4 |A [1 Mark]
o 0 5] [-2 -1 2
1 1
R2 —)—_5R2,R3 —)_—5R3
SR
01 2=|= = ZJ|A [1mark]
00 1 5 5 5
21 2
!5 5 5]
R, - R, -2R3,R; » R; —4R;
31 3]
110 51 f 5
01 0(=|-= = 0]A [1mark]
001 > S
2 1 =2
|5 5 5|
R, » R, —R,
2 45 3
1 0 0] f . 5
01 0|= % c 0 A
10 0 1) 2 01 2
|5 5 5]
1 00 ) 2 0 -3
01 =-z 1 -1 0|A (1 mark)
10 0 1) -2 -1 2
1 2 0 -3
A‘1=—§ 1 -1 0 [1 mark]
-2 -1 2

24,
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P
L
ﬂ r N
h
X
WR S

Let radius of the cone be R and height h. Let r be the radius of the
cylinder and x be its height.
Consider triangles PAN and PBS. !'PAN ~ !PBS
PA _ AN
PB  BS

h-x
=

r
h R
_R(h-x)
~ h

The volume of the cylinder

r

V = 1r’x

2
R _
s,
h
R (h - x)* x
= h—2
nR? (hzx +x3 - 2hx2)

= ") (1% Marks)
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av nR? (h2 +3x% - 4hx)

dx h2
dVv
Y -0
dx
R2 (h2 +3x2 - 4hx)
= =0
h2

:>(3x2 +h2—4hx)=0
= (3x-h)(x-h) =0
h

=>x=h, -,
3
h 1
but x < h, so h=— [1= marks]
3 2
d?v  7R?(6x - 4h)
= [1 mark]
dx? h?
2 R? (6x — 4h 2
d_\zl =L)2() _ 2R ) [1 mark]
dx h h h
x=g *=3
x=h/3 is a point of local maxima
RZ (h - x)?
V:L<=h/3 == ( 2 x) X]
h h
%N
3
2 342
- 4752R7 h _ 4zh Zt;m a[_x % = tan a} [1 mark]

25.
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SAMPLE PA=

y=x?

N
~J

N [1 mark]
The points where the two parabolas meet in the first quadrant are
obtained by solving the two equationsy = x ? ...(1) and x = y %. ....(2)

Substituting from (2) into (1) , we get

X = (X2)2

—=x =x"?

= x*-x=0, ie x(x*-1)=0 = x=0,1

Soy=0,1

-.The points where the two parabolas meet in the first quadrant are (0,0)
and (0, 1).

The area gets divided into 3 parts as shown in three different colours.

[1

Mark]

1 3271
X 2 1 .
Area I (In Blue)= (1-\/x dx = {x— } =1-===squnits
g ) 3/2 0 3 3

1 3/2 3
Area II (In Red)=j(& - xz)dx = {X —X?} = (z—lj = %squnits
0 0

1
Area III (In Green)=j(x2)dx = {X = %sq.units
0

Area I =Area II =Area III

~The curves y = x ? and x = y* divide the square bounded by x = 0
, ¥Y=0, x=1 and y=1 into three parts that are equal in area.

[Each area 1 mark , conclusion 1 mark]
26 Let E; be the event that a patient used Drug A..P(E1) = 2

Let E; be the event that a patient used Drug B..P(E> ) = 2
Let E be the event that a patient had a heart attack
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SAMPLE PAZE

Required probability :P(E1/E)
[1 mark]

P(E/E,) =

40 [1_ 30‘)= 28
100\~ 100) 100
40(1_ sz: 30
100" 100) 100
P(E/E,)P(E,)
P(E/E,)P(E,) + P(E/E,)P(E,)
28 1
_ 1002 _14
28 1 .30 1 29
10072 100" 2

P(E/E,) =

[2 marks]

P(E, /E) =

[1 mark]

[2 marks]

OR
S; : the bulb is manufactured by machine X
S, : the bulb is manufactured by machine Y
Ss : the bulb is manufactured by machine Z
Required probability :P(S:/E)
[1 mark]

P(S1) = 1/6
P (S,) = 1/3
P(S3) = 2

1
PEIS,) = o5

I

3
PEIS.) =555

2

PEIS,) = 1o

[2 marks]
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_ P(S,)(P(E|S,)

P(S,|E)= P(S,)(P(E |S1)) +P(S,)(P(E |SZ )) +P(S;)(P(E |53 )
1 1
67100

11 13 12

Xt o Xt o X

6100 37200 2 100
1

___ 6

l+l+1

6 2

_ 1 1

T 1+3+6 10

27 Given equation of line: %3 s E -z

LetP be any point on the ine | then PO3+2t, 3+t 1)
MNow OP makes an angle %,'ﬂ-‘iﬂl the given line

T \2[3+zr;|+1_|;3+r]+1_r|
cos— = - -

3 JEJ[S+2:]‘+[3+:]‘+:"
1 I6t + 9|
1 f6 6 +18t+18
Squaring and dmplifying , we get
=SF+3+2=0
=it+lit+21=0

=t=-1t=-1

[1 mark]

[1 tmark]

[l mark]

= The points through which the lines pass are F{1, 2 - amdP-1,1,-1

= The lines are

X P2y X T _ 7

28.
x4 . 1
S S—— n+——
(x=D(x*+1) (x )+x3—12+x—1
1

= (x+1)+7(x_1)(x2+1)

[2 matks)

(1)
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SAMPLE PAZ™

| A Bx+C
= +
(x=D(2+1D)  (x=1) x*+1)

Q)

[11/2 marks]

=A@+ 1)+ Bx+C)(x-1)
=(A+B)x*+(C-B)x+A-C

A+B=0,C-B=0andA-C=1,
alpcol
2 2

[1 mark]

1 1 . ;
(x=D(*+1)  2x=1) 27 +1) 2x*+1) - )
x* ] 1 x ]
= (x+1D)+ -— -
(x=1)(x* +x+1) 20x-1) 2(x*+1) 2(x*+1)

[11/2 marks]

| x dv=[(x+ D+ ! dx— | !

X
dx — dx
2(x* +1) J‘2(x2 +1)

(x=D&x*+x+1 2(x—1)
4 2
j xz dx:x—+x+llog|x—1|—llog(xz+1)—ltan"x+C
(x=-D(x"+x+1) 2 2 4 2

[1 mark]

OR
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SAMPLE PAGE

[= _f [\/COH +~Jtanx] dx = _[u‘tan.x(1+ cot x) dx

Put tan x = %, so that sec’x dx = 2t dt

2 dt
or = )
1+1
| 2t
Th = |t 1+—= dt
e I( Iz}(1+14)
[1 Mark]

[1 Mark]

] |
Put I—; =y, so that (Hr_z] dt=dy. Then

1
- Ay =2tan" ' 2L +C=2 an—l(r_;]
I 2jy2+(ﬁ)2 2tan”' = 2tan™ 2

[1 Mark]

+C

| .| tanx—1
:\/Etan_' r-2 +C=\Etan_'[ +C
\/51 “J2tanx

[3 Marks]
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SAMPLE PAGE

29.Let the two tailors work for x days

and vy days respectively,
The problem is to minimise
the objective function
C=150x+ 200y

Subject to the constraints
6x + 10y 260 < 3x +5y=30
4x+4y=> 32 < x+y =8
And

x=0,y=0
[2 Marks]

Feasible region is shown shaded .

B(0.6)

Ci8.0) Al1o0)

[2 marks]
This region is unbounded
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SAMPLE PAZ™

corner points | objective fung
A( 10,0) 1500

E(5,3) 1350.

D(0,8) 1600

[1 Mark]

The red line in the graph shows the line 150 x + 200y = 1350 or 3x + 4y

=27

We see that the region 3x + 4y > 27 has no point in common with the

feasible region.

Hence, the function has minimum value at E (5,3).

Hence, The labour cost is the least, when tailor A works for 5 days and Tailor B works -
3 days,

[ 1mark]

- Log on to www.topperlearning.com: Get
T $PPER Exam Special Series, Video Lessons, Online Tests,




