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SECTION-A

Time allowed: 20 minutes

FBISE

WE WORK FOR EXCELLENCE

Marks: 20

Note: Section-A is compulsory and comprises pages 1-6. All parts of this section
are to be answered on the question paper itself. It should be completed in the
first 20 minutes and handed over to the Centre Superintendent.

Deleting/overwriting is not allowed. Do not use lead pencil.

Q.1 Insert the correct option i.e. A/B/C/D in the empty box provided opposite

each part. Each part carries one mark.

i.  Iff(x) =x and g(x) = x* + 1 what is the composition of f and g?

A X

B. x*+1
C. x(x*+1)
D

X

x2+1
i, Whatisthe Vaueof DMt ¥x-1,

X—>1 x-1

A. 0

0

0

C 1/2

D. -1
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DO NOT WRITE ANYTHING HERE

What isthe domain of 2++/x-17

A. R

B (1, )
C. [
D. (~0,0]

What is the derivative of cos h‘l(g] ?

4
A T
X2/ _
1/4 1
B. s
1+ X
4
4
C. 2
* 1
4
4
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v.  What is the maximum value of (~/3Snx+Cosx) ?

A, 30°
B. 60°
cC. 90
D. 45°

3

2
vi. Whatisthevalueof1+x+%+%?

A €

B. Sinx
C. (@a+x)"
D. Cosx

vii. What isthe value of [(x +1dx?

4

O Ow >
QQNNH—\

3

c b
viii. What isthe value of [(2x+3)dx+ [(2x+3)dx?

b

A [(@x+3)dx

B.  [(2x+3)dx
E

C.  [@x+3dx
b

D.  [(2x£3)dx

a
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ix.  What isthe value of [ Sec(Px+ q)tan(Px-+q)dx ?

tan(Px+q)+C
—tan (Px + q) +C
—PSec(Px+qg)-C

© Ow?>

%Sec(Px+q)+C

X. Which of the following points is at a distance of 15 units from

(0, 0)?

A.  (V176,7)
B. (10, -10)
C. (1,15
D. (7,176)

xi.  When would the pair of lines represented by ax® + 2hxy + by? = 0
be imaginary?

A. Whenh’=ab
B.  Whenh*>ab
C. Whenh*<ab
D. Whenab=Db
xii.  What would be the slope of any line perpendicular to

X—-4y+K=0
A -1
B. 3
c. 2

3
D. -4

xiii.  Which of the following lines passes through (-5, —6) & (3, 0)?

A. 2X-y+4=0
B. X—4y—-9=0
C. 2y—x+7=0
D. 2x+y+4=0
Page 4 of 6 Turn Over
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xiv.  What is the number of order pairs that satisfy the expression

S5x + 3y > 107?

A.  Finite many
B. Infinite many
C. Two

D. Three

xv. What isthe length of the latus rectum of parabola 2x* = — 32y?

A. 16
B. -16
C. -4
D. 32

xvi. For what value of C would theliney = mx + C betangentto  ellip:

XY 19
9 4
A 0
B. 3
X
C VOm® + 4
D 1+m?
xvii. What is the radius of circle x> + y? + 2x Cos + 2y Sinf = 8?
A. 1
B. 3
C. 23
D. 10

LA . .. . 2 2 .
XVIIl. What is the condition for ellipse %+§ =1to beacircle?

A. a>b
B. a=b
C. a<b
D. a=0,b=0

Page 5 of 6 Turn Over
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xiX. What does the expression ax (b.c) represent?

A.  Vector quantity
B.  Scalar quantity
C. Areaof parallelogram
D.  Nothing
xX.  Which of the following vectors is perpendicular to both vectors
a&b?
A. a
B. b
C. axb
D. ab

For Examiner’s use only

Q. No.1: Total Marks:| 20

Marks Obtained:
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Federal Board HSSC-11 Examination
Mathematics Mode Question Paper

Time allowed: 2.40 hours Total Marks: 80

Note: Sections ‘B’ and ‘C’ comprise pages 1-3 and questions therein are to be

answered on the separately provided answer book. Answer any ten questions
from section ‘B’ and attempt any five questions from section ‘C’. Use
supplementary answer sheet i.e., sheet B if required. Write your answers
neatly and legibly.

SECTION-B
(Marks: 40)

Note: Attempt any TEN questions.

Q.2

0.3

Q.4

Q5

Q.6

Q.7

Evaluate W™ Jxra=va (4
x—0 X
Discuss the continuity of functionat y = 3 if
y-1 y<3
= 4
fv) {2y+1 ’ y>3 (4)
2
If y = tan (2tan™ 5) then show that Y_ 4(1;3/2) (4)
2 dx 4+x
Differentiate logxx by ab — initio method. (4)
Find the coordinates of the turning point of the curvey = 8x + 2—)1<2 and
determine whether this point is the maximum or the minimum point. 4
K
Find the value of K if [6(1-x)*dx =52 (4)
2
Page1of 3 Turn Over
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Q.8 Find the area bounded by curve y = 4 — x* and the x —axis. 4

Q.9 Using the differential find %when % -Inx=Inc. (4)

Q.10 Determine the value of K for whichthelines2x -3y —1=0,3x-y-5=0

and 3x + Ky + 8 = 0 would meet at a point. (4)
Q.11 Find the equation of the perpendicular bisector of the line segment joining

the points (3, 5) and (9, 8). (4)
Q.12 Find the mid point of chord cut off the line 2x + 3y = 13 by circle

X2+ y? = 26. (4)
Q.13 Find the equation of the parabola having its focus at the origin and directrix

parallel to y — axis. (4)
Q.14 Find the equation of the hyberbola with given data: (4)

foci (£5, 0) vertices (£3, 0)
Q.15 Show that Cos” °C + Cos’f + Cosy = 1. (4)

SECTION -C
(Marks: 40)

Note: Attempt any FIVE questions. Each question carries equal marks.
(Marks5 x 8=40)

Q.16 Find the graphical solution of the functions x = Sin2x (8)

Q.17 Ify=aCos(Inx) + b Sin (In x); prove that

2
2 d y+xﬂ+y:0 (8)

X
dx> = dx

Q.18 Theliney = ax + bisparalel to liney = 2x — 6 and passes through point (-
1, 7). Find the value of a& b and fined the Eq of line passing through (7, -1) and

perpendicular to line g—y:r (8)

Q.19 If a+b+c=0 then prove that
axb=bxc=cxa (8

Page 2 of 3 Turn Over
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Q.20 Show that %[xln x—X] = Inx. The diagram shows part of the curvey = In x.

Find the area of shaded region, correct to two decimal places. (8
y y=Inx o
1 dl
d
I
1 3 -
Q.21 Maximize Z = 2x + 3y subject to the constraints 3x + 4y < 12, 2x +y < 4,
2X-y<4,x>0,y>0 (8)
Q.22 Find the equation of atangent to the parabola  y* = -6x which is parallel to
theline2x + y + 1 = 0. Also find the tangency. (8)
NOTE

Mathcity.org does not represent any official or government educational
institute or board or university. And the material given on this site holds
no official position in government (or in government educational institute
or board or university). While using a material given on this site you
agreed to the term that we (mathcity.org or person related to mathcity.org)
do not take any responsibility for this material.
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SECTION A
Q.1
I B i. C
iv. B V. B
vii. C viii. C
X. A xi. C
xiii. B xiv. B
xvi. C xvii. B
xix. D xx. C
SECTION B
Q.2
Limit J/x+a—+a (0
x—0 X (6]
Limit\/ra—\/axx/ra+\/5
x—0 X Jx+a++a
Limt x+a-a
X = 0xJx+a++a
Limit X
X—>0x(vx+a+a)
1
~Jo+a+Ja 2/a
Q.3
L.H. Limit
Limit _L|m|t L
y—>3 fy= y—>§y
=3-1=2 > (1)

10

FBISE

WE WORK FOR EXCELLENCE

. C
vi. A
IX D
xii. D
xv. A
xviii. B
(20 x 1 =20)
(4)
(1 mark)
(1 mark)
(1 mark)
(1 mark)
(4)
(1 mark)
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Q.4

Q.5

Q.6

R.H. Limit

Limit _ Limit oval

y—>3 y y—>3 y
=6+1=7—>(I1)

Direct Limit

Puty=3

fly)=2y+1

f=23)+1=7——>(l11)

(1 mark)

(1 mark)

From|, Il & 111 L.H. Limit # R.H. Limit = Direct Limit

So f(y) is not continuous at y = 3

y =tan(2tan™ g)

-1, -1x
tan™ y = 2tan /2
Diff w.r.t. x

12y:2. 2
1+ y* dx

1
2 g
1+X— 2
4

dy 4@1+y?)
dx  4+x°

Lety = loga.Xx
y + Ay = loga(x + Ax)
= loga(X + AX) — l0gaX
X+ AX AX
Ay = Ioga( ] Iog(l —]

X

ﬂzlx g]_ &
AX X AX X

¥ax
Ay 1Iog( Axxj

AX X

Limt Ay 1 Limit Ax )
—log, 1+—

AX— 0AX X AX—0 X

dy 1

“lo
dx X 9 €

1
=8x+—
y 2x?

11

(1 mark)

(4)

(1 mark)

(2 marks)

(1 mark)

(4)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(4)

Get this from www.mathcity.org
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Q.7

1
=8X+— X2
y 2

Difference with reference to x

dx
ﬂ:8—i3, Putﬂzo
dx X dx

1 1
8—?:0:8:?
x3:}:>x:1

8 2
ﬂ:8—x‘3
dx
Difference again
d® 4 3
-  =3x"=—
dx? x*
2y
d—Z: 34:3><16:48>0
dx 1

1
P == =
ut x > y
y:S(%]+ 11 =4+2=6
{4
K
[6(1- %)% dx =52
2
3 K
‘6(1— X’ _ e,
-3 )
K
-2(1-x°)|, =52
(1%, =-26
(1-K)*- (1-2)* = —26
(1-K)*+ 1=-26
(1-K)3 =27

1-K=-3= K=+4

12

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(4)

(1 mark)

(1 mark)

(1 mark)
(1 mark)
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Q.8

Q.9

Q.10

(4
y = 4-x°
Puty=0= 4x*=0 X

A= Jz'ydx
-2

1
I+
N

(1 mark)

A= JZ'(4— x*)dx = 4J2'dx— Jz'xzdx
A= 4xp, _{X_;} (1 mark)

A= 42+2]-Y[8+8]

A=16_18
3

48-16
3

A= 3—: Square Units (1 mark)

A= (1 mark)

(4)

X—Inx:lnc

X
y—xInx=xInc (1 mark)
Taking Differential

dy—dxlnx—x}?(dx:dxlnc (1 mark)

dy =dxInc+dxInx+dx

dy=dx[Inc+Inx+1] (1) (1 mark)
Dividing by dx by (1)

dy

2 =Inc+Inx+1 (1 mark)
dx

(4)
2Xx-3y—-1=0
X-y-5=0
X+Ky+8=0
Since lines are concurrent so the det. of their coeff. will be zero (1 mark)

2 -3 -1
3 -1 —s{ =0 (1 mark)
3 K 8

Exp. by R;

2(-8+5K)+3(24+15)-1(3K+3) =0

-16+10K+117-3K-3=0

7TK+98=0

13 Get this from www.mathcity.org
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Q.11

Q.12

K=-14 (2 marks)

(4)
Lineis perpendicular to AB & A(3,5) B(9, 8)

mid point of AB = (6, 1_23) (1 mark)

sopeof AB=m; = 2~ %
X, =%

m1:8;

9-3
m = 3(=1 (1 mark)
Line perpendicular to AB hasslope, m,=-2

ol

Required line passes through (6, 1—23) So its equation is:

y-Y1 = m(x-Xy) (1 mark)
y— 1—23 =—-2(x—6)

2y—13 = —4(x—6)

2y—13 = —4Ax+24

Ax+2y-37=0 (1 mark)

(4
X*+y? = 26 )
2x+3y = 13 ()
_ 13-3y
T2

From(Il) x

13-3y)°

( 5 ] +y =26

169+9y?-78y+y? = 104

13y?-78y+65 =0 (1 mark)
+by13,y* -6y +5=0

y*-By-y+5=0

y(y-5)-1(y-5) =0

(y-1)(y-5) =0

y=5, y=1 (1 mark)
wheny =5, thenx=-1 So A(-1,5)

wheny =1, thenx=5 So B(5,1) (1 mark)
AB ischord its mid point is

_ X +X YitY,

gt

putting in (1)

14 Get this from www.mathcity.org
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Q.13

Q.14

1+5 5+1
2%

N

(1 mark)

(4)

A+ga =0

v

(1 mark)

According to problem F(0, 0) and directrix isx+2a=0

Let P(X, y) be any point on parabola so
PF|=Pm

NCE s i
MO (OF

Seq on both sides

X2+y? = (x+2a)°

x> +y? = Xx* +dax+4a’

y’= da(x+a)

F(5, 0) F' (-5, 0) A(3,0)
2c = |FF| 2a=|AA

2¢c = /(10)? + (0)? 2a=6
2c=10 a=3
c=5

We have
b’=c2—&
b>=25-9
b’ =16
b=4

15

(1 mark)

(1 mark)

(1 mark)

(4)
A (-3, 0)

(1 mark)

(1 mark)
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Hyberbola is along x — axis and its centre is at (0, 0) so its eguation

IS (1 mark)
LS
a® b?
X Y 1 (1 mark)
9 16
Q.15 (4)

Let r=xi+vyi+zk,

r[=yx*+y*+2° (1 mark)

Then ﬁ = [?X?yﬂ is unit vector in the direction of y = OoP (1 mark)
It is supposed that OAP isright angled length

So COSoc=%:>COSOc:§
OP r

Cosp = ?y Cosy :FZ (1 mark)

Since Cosoc, Cosp3, Cosy are called direction cosins of OP. So
2 2 2
Cos? oc +Cos’B+Cos?y = f_ + 3’_ + rZ_

x> +y®+ 7

r?
=1 (1 mark)

16 Get this from www.mathcity.org
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SECTION C

Q.16 (8
X = Sin2x
Let y=x=Sin2x
y =X,y =Sn2x
y = x isastraight line passing through origin and bisecting Ist & 11Ird quad:
(1 mark)
x| 0°|15°| 30° |45°| 60° | 75° | 90° | -90° | -75° | -60° | -45° | -30° | -15°
y|0(05|/08| 1 |08|05| O 0O |[-05]|-08| -1 |-0.86]|-0.5
(4 marks)
!1 . i
V4 ; ] =t 1 ]
rid
Vi
] orit \
l P —a
e ]
:;.d T:; J-‘r‘;. ‘-qﬁgg o ) & #-
++H o b
] T 1
_ i1 sSR!
1 .
i
y | |
1 ! 1
ma: of %
1 . s
; :
(1 mark)
These two graphs intersect at origin
sox =0,y =0isonly solution set (1 mark)
Q.17 (8

y =aCos(In x) + b Sin(In x)
Diff w.r.t.

Yy a(-Snlin x)l+bCos(In x)l
dX X X

17 Get this from www.mathcity.org
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Q.18

lineis

Q.19

Y _ 1 beosinx—asniny (3 marks)
dx X

Diff w.r.t. x again:
d?y -1 1 1
— = 7[bCos(In X) —aSn(In x)] +;[—bSin(In X) —aCos(In x);]

dx?
:_—;L[bCos(In x) —aSin(Inx) + bSn(In x) + aCos(In x] (3 marks)
X
Now
d’y dy
x° v +x&+y:0

—hCosthTX) + aSnAtTX) — L SAhTX) — aCosthTX) + bCestx —aSatrx
+aCosfhTX) +hSatmx =0

Proved: 0=0 (2 marks)
(8)
y=ax+b ()
y = 2X-6 (1)

Comparing 1&Il, a=2

y = 2x + b, line passing through (-1, 7)

7=-2+b=Db=9

Hencereqg. lineis y=2x+9 (4 marks)

Given that g—y: 7

X-3y =7
Slop of line m= _—é
m=*

Slop of line perpendicular is ‘-3, line passing through (7, -1) then eq of

y—Yy1=m(X—Xp)
y+1=-3(x-7)
y+1=-3x+21
X+y—-20=0 (4 marks)

(8)
Given that
a+b+c=0
Taking cross mult with a
ax(a+b+c)=0
axa+axb+axc=0

axb=cxa (N (4 marks)

18 Get this from www.mathcity.org
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Q.20

Q.21

Let
a+b+c=0

Taking b cross mult
bx(a+b+c)=0
bxa+bxb+bxc=0

bxc=—(bxa)
bxc=axb (1
From (1) & (1) axb=bxc=cxa (4 marks)
(8)
d
&[xlnx—x]_lnx
L.H.S
i[xlnx—x]
dx
Inx+x.%(—1zlnx:RHS (2 marks)
Now
Inx—i(xlnx—x)
~dx
d
J'Inxdx_j&(xlnx—x)dx
jlnxdx:xlnx—x+c (2 marks)
3
jln xdx = [xInx - x° (1 mark)
= (3In3-3) — (1In1-1)
=xIn3-3+1
=3In3-2 (3 marks)
(8)

Z = 2x + 3y subject to:
X+4y<12,2x+y<4,2x-y<4,x>0,y>0
Associated eg. are

X +4y =12 )

2X+y=4 (11)

2X—-y=4 (111)

x=0,y=0 (1 mark)

X Interceptof | puty =0 = x=4 A4, 0)
Y Interceptof | putx=0=y=3 B(O, 3)
Put (0, 0) in given inequality O < 12 so solution region lies towards origin.
X Intercept of Il puty =0 = x=2 C(2,0)

19 Get this from www.mathcity.org



http://www.mathcity.org

Y Interceptof Il putx=0=y=4 D(0, 4)

Put (0, 0) so 0 < 12 soln region towards origin.

X Intercept of Il puty =0 = x=2 E(2, 0)

Y Interceptof | putx=0=y=-4 F(O, -4) (3 marks)
Put (0, O) solution region towardsoriginas0<12x>0& y>0

lies on 1% quad.

fAKD

A

rd
K—Axa
3
'tffj‘
%
a-'p=14
(2 marks)
So corner points are (0, 3) (0, 0) (2, 0) and (%1%)
X+4y= 12
8 +4y= 16
-5x =-4
x= 4 Putin ()
%+y:4
y= 4_85:>1%3 (1 mark)

20 Get this from www.mathcity.org
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f(X, y) 2X + 3y
(0, 0) 0+0=0
| (0,3 0+9=9 |
(2,0) 4+0=4
(4 12] 8 36_44_

— —+—= 8.8
5 5 5 5 5
So Z = 2x + 3y ismaximum at (0, 3) (1 mark)

Q.22 (8)
yV=-6x & 2X+y+1=0
Slope of required line=-2=m (1 mark)
In parabola
y? = -6x

a=-6/--3 (1 mark)
Eq of Tangent to parabola

- a
y—mx+ﬁ (1 mark)

-3
y= —2x+_—é: y:_8z+3
8x +4y -3=0Req. Eq (1 mark)

—-8x+3 iny2 — _6x

2
(—8x+3] — _6x
4

64x* — 48X+ 9
16
(8x+3)°=0=x="3 (3 marks)

-8x+3

Puty =

= —6X = 64x> +48x+9=0

Putting the value of x iny =

-g[-3¢)+3

y= 4

y=- (1 mark)

Hence point of Tangency is (— % , %) (1 mark)
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