il

78.

79.
80.

81.
82.
83.
84.
85.

86.
87.
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90.
91.
92.
93.

94.
95.
96.
97.
98.

99.

100.
101.
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103.
104.
105.

106.

107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
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Find unit vector perpendicular to the planeof aand bifa = —i —j — k,b = 2i — 3j + 4k.
Find vertices and equation of directrices of hyperbola x> — y?> = 9.17Grp11,

Find @ so thatu = ai + 2aj — kand v = i + aj + 3k are perpendicular.

Find a, sothat|a§+(a+1_)j+25| = 3. )

Fine the value 3j - k X i. )

If AB = CD, find coordinates 55t points & }f E;(_D'are (1,2).—2,5),(4, 1)
Ifa=2i+j—kand b =i—;+ kfinc the crhss picduct a 'k
fu=3i+)-kanav=2i0-j+k, find the casiiies of the angle 6 between u and v

If O is the brigin ard OF 2 AB) find the point P when A and B are (—3,7) and (1, 0) respectivel
Proveithatif¢ - b\t ¢ =Othenaxb=bXc=cXa

Aravathivex (b+c)+bx(c+a)+cx(a+b)=0

Prove that if the lines are perpendicular, then product of their slopes = —1

Show that the points A(3,1), B(—2,—3) and C(2, 2) are vertices of an isosceles triangle.
Show that the points A(—1,2),B(7,5) and C(2, —6) are vertices of a right triangle.
Show that the triangle with vertices A(1,1), B(4,5) and C(12, —5) is right triangle.
Show that vectors 3i — 2j + k,i — 3j + 5k and 2i + j — 4k from a right triangle.
Transform 5x — 12y + 39 = 0 into two intercept form. 15 Grp ll,

Two lines I; and I, with respective slopes m, and m, are parallel if m; = m,.

Write and equation of parabola with focus (—1, 0), vertex (—1, 2).

Write direction cosine of P—Q), if P(2,1,5),Q(1,3,1).

Write down the equation of straight line with x-intercept (2, 0) and y-intercept (0, —4)
Find the mid-point of line segment joining the points A (—\/g, - %) and (—3+/5,5).

Find the slope and inclination of the line joining the points (—2,4) and (5,11).

Find equation of tangent to the circle x? + y? = 25 at (4,3).

Find the vertex and directrix of parabola x? = 4(y — 1).

Find the centre and vertices of the ellipse 9x> + y3 = 18.

Find a vector perpendicular to each of the vectorsa = 2i + j + kand b = 4i + 2j — k.
Prove that the vectors i — 2j + 3k — 2i + 3j — 4k and i — 3j + 5k are co-planar.

Find equation of a line through (-4, 7) and parallel to the line 2x -7y + 4 = 0.

Find equation of a line through (-6, 5) having slope = 7

Find distance from the point P (6, -1) to the line 6x - 14y +9=0

Find area of triangular region whose verticesare A (5, 3),B(-2,2),C (4, 2).

Find the equation of tangent to the circle x2 + y3 =25at (4, 3). 14 Grg, | L _
Find the equation of parabola whose focus is (2], ) and dirac mikis y=d s | _ —
Find foci and eccentricity of ellinse ; ' "
Find vector from A to origin w.o: e A5y 4{ - 2 a1d E ( 2 5)

Find a vectoriwnose magriiude is'2 and s peralde’ toj s j+k:

Find & so'that theveéctors 2]+ + .-lk}aqy 30+ ak are perpendicular.

129. Find ¢ s|_v :ha_t-.ai._+'_i, U +"i + 3k 2i¥j - 2k are co-planar

Find the sum of vectors AB and CD, given the four points A(1, —1), B(2,0), C (—1,3) and D(—2, 2).

Long Questions

1.
2.

1. Chapter No. 1 (Functions and Limits)

1-cosx

Evaluate llmx_,o 17Grpl
=1

Slll x
Evaluate llmx_,o

17




10.
11.

12,
13.
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10.
11.
12.
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1-cos pG)
1-cosqf
tan O—sin @

Evaluate limg_,, (

Evaluate limg_,, Y

Find the values of m and n, so that given function f is continuous at x = 3.

mx ifx <3
If f(x) = n ifx=3
T2 £ Ot x > R
Discuss the ccricinuity/'of if (x)\av x'= 2iand. o= —2.
[3x| Mfix i<\~
ffﬂ ’? i =2<x<2
\3 if x> 2
V2x+5—Vx+7
Iff(x)={T’ x %2
k x=2

Find the value of k so that f is continuous at x = 2.
Let f(x) = 2L, x # 1, find £~1(x) and verify fof ~1(x) = x
n
Prove llmx_,Oo (1 + —) = e14 Grp I, 10. Prove that lim,_,, ( ) log.a
=1

sinx

Prove that llmx_,o

Chapter No. 2 (Differentiation)

x—1
-1 1 " x+1 1
Differentiate x% + s w.r.t. x — p

Differentiate cos v/x from the first principle.

Differentiate sin /% w.r.t x

F|nd |f x = a(cost +sint),y = a(sint — tcost)
Find two positive integers whose sum is 9 and the product of one with the square of the other will be
maximum.

If x = sin 0,y = sinm#, Show that (1 — x2)y, — xy, + m?y = 0
Ify = (cos™ x) prove that (1 - xz)yz —xy;—2=0

If y = e* - sin x, then prove that + 2y - L S
Prove that y 2 + x = 0 if 1_:2‘ e .'
rove ayd x= |x—+2]-1t

W2 o o
ShOWthatC)s( ¢ '1) = cas —hsn x——zcoch "3 —sinx + --- And evaluate cos 61

ﬁ'y

Show that Tan

'Sn\) ,'v .tI\at =l } *has maximum value at x = e.

_ . 1
Show that y = x* has a maximum value at = "

Chapter No. 3 (Integration)

Evaluate [ (ﬂ) e*dx

CosXx

Evaluate [ (15—:)”) e*dx

sx
V2

sinx+cos x

Evaluate |

18




19.

20.
21.
22.

23.
24,

25.

26.

27.
28.
29.

%

10.
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e*(1+sinx)
(1+cosx)

Evaluate | ﬁ dx

Evaluate | cos® x/sin xdx, (sinx > 0) § I
Evaluate [ cosec? xdx : [ |
Evaluate | ————

Evaluate [

sin xIn sin x

d
Evaluate [ ——

—Sln./ +?COS)’

Evaluate |- £ 2% cdd 3

Evaluate |\ tan3 asecixilx
T | ' L

Cas .

Euabiate [ ——
“ 4 16E s x(2+sin x)
i m

Evaluate [/ cos* tdt

Evaluate [ ¢ cos® 6d6

/4 sinx—1
Evaluatef P
secf
Eval —_—
aluate fo secO+cos @

2
Evaluate [ (x + |x|)dx

3x%2-2x+1
Evaluate fZ mdx

N2
19. Evaluate fz (x —;) dx

Evaluate the indefinite integral [ Va2 — x2dx

Find the area between the x-axis and the curve y = V2ax — x%;a > 0
Find the area bounded by the curve y = x3 — 4x and x-axis

Show that | \/% =In(x+Vx2—a?)+c
xX“—a

Solve the differential equation (x? — yx?) % +y2+xy?=0

Solve the following differential equation (x> — yx?) % +y2+xy?=0

Solve the following differential equation 1 + cos xtan y% =0

Solve the following differential equation xdy + y(x — 1)dx
Use differentials to approximate the values of (31)1/5

=+v2ax — x2 whena > 0.

Chapter No. 4 (Intrg. to A..al_y_ e m@iru

Fmd a jomt equatlon of the str alght lires tn| oL gh th° or.bm pe r‘._nulcular +o the lines represented by
x? + xy [~ € _}. =0 g !

Find an ecsction df the, porHer._u-jcu.Ia'\bk :.orjommg the points A(3,5) and B (9, 8)

Find an eqiatién o7 the helpaniicalar bisector of the segment joining the points A (3,5)and B (9,8)

Find'2glation; of Jha-sides, altitudes and medians of the triangle whose vertices are A (—3,2), B(5,4)

andd|€.(3,-67.

Find equations of two parallel lines perpendicular to 2x — y + 3 = 0 such that the product of the x-
intercept and y-intercept of each is 3.

Find h such that the points A (v/3,—1), B(0, 2), C(h, —2) are the vertices of a right triangle with right
angle at the vertex A.

Find interior angles of a triangle whose vertices are A(6,1), B(2,7) and C (—6, 7).

Find the condition that the line y = mx + c touches the circle x? + y* = a? at a single point.

Find the condition that the lines y = mx + ¢q; myx + c;; ¥y = m3x + c3 are concurrent.

Find the distance between the given parallel lines. Also find equation of parallel lying midway
between them.3x —4y+3 =0and3x—-4y+7=0

19
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11.  Find the equations of altitudes of A ABC whose vertices are A(—3,2),B(5,4) and C (3, —8)

12.  Find the interior angles of a triangle whose vertices are A(6,1), B(2,7),C (—6,—7).

13.  Find the length of the chord cut off from the line 2x + 3y = 13 by the circle x* + y? = 26.

14.  14.Find the lines represented by each of the following and also find measi:| Jf theangl: Selvieer
them x? + 2xyseca + y* = 0 i [ |

15.  Prove that the line segment jommg thei: ndpom‘ts )‘ wro'sides cf 2 triaf: gle is paral.t_. o the th|rd side
and half as long. : ~ ) |

16.  Prove that thp line segments jcining the mic -poirits ! sives of quadrllate 4l taken in order form a
parallelo] ran. .

17.  Prove thaitle mic pmn'c of the hypotenuseof a rlght triangle is the circumcenter of the triangle. 11
Grp I, |

1R rheLoints 1( -2, 5(6 3) and €(2, —4) are vertices of a triangle. Show the line joining the

mi dpumt D of AB and the midpoing E of AC is parallel to BC and DE = =

15. The three points A(7,—1),B(—2,2) and C(1,4) are consecutive vertlces of a parallelogram, find the
fourth vertex.
20. The vertices of a triangle are A(—2,3), B(—4, 1) and €(3, 5). Find the circumcircle of the triangle.

Chapter No. 5 (Linear Inequalities and Linear Programming)

©WRXNOURWNR

el ol =
W NPREO

[
o

Graph the feasible region of system of linear inequalities and find the corner points.
2x+3y<18,x+4y<12,3x+y<12x=0,y =0

Graph the feasible region of system of linear inequalities and find the corner points.
3x+7y<21,2x—-y<-3,y=0

Shade the feasible region and also find the corner points of: 2x —3y <6, 2x+3y <12, x>0,y >0
Minimize z = 2x + y subject to the constraints. x + y > 3; 7x + 5y <35; x> 0; y =0
Graph the feasible region of system of linear inequalities and find the corner points.
x+y<5; —2x+y<2;y=0

Graph the feasible region of system of linear inequalities and find the corner points.
2x—3y<6;2x+y=22;,y=20,y=0

Minimize f(x,y) = x + 3y subject to constraint.
2x+5y<30;5x+4y<20;x=0,y=0

Minimize f(x,y) = 2x + 3y subject to constraint.
2x+y<8;x+2y<14;x=20,y=>0

-

Find the minimum value of ¢(x,y) = 4x + 6y under the constrains:, 2x —3y < 6, 2x +y=> 2 2y £ T

3y<12x=0,y=0 N o ’
Minimize the function z = 3x + y subject to the constrains: 3x + '§v = 6 ,' x'+.6 v 9, x' = G._g'. sl

N |

Chapter '\'u. b (_rnmc )emc.nsi

Find an equaumn nf [wrai‘:ala n;vn\g |t' -foé@{sz at trie orlgm and directrix parallel to y-axis.

Find the centrg, hu, i centric, ty vbiiides and equation of directices of ¥ _ x?=1.

_Fifrp 5-) {Hat Eoir:ts. ] (% —1 0) B(—2,2,1) and C(0, 2, x) from trlangle with right angle at C
Find 1':\( marumates of the points of intersection of the line 2x + y + 5 = 0 and the circle x* + y? +
— 9 = 0. Also find the length of intercepted chord.
Find equation of parabola with elements directrix : x = —2, focus (2, 2).
Find an equation of parabola whose focus is F(—3,4), directrix line is 3x — 44y + 5 = 0.
Find the focus, vertex and the directrix of the parabola x> — 4x — 8y + 4 = 0.
Write an equation of the parabola with axis y = 0 and passing through (2,1) and (11, —-2).
Show that the line 3x — 2y = 0 and 2x + 3y — 13 = 0 are tangents to the circle x* + y? + 6x — 4y =
0.17
Show that the equation 9x2 — 18x + 4y2 + 8y — 23 = 0 represent an ellipse. Find its elements (foci,
vertices and directrices)
20
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Show that the equation x? + 16x + 4-y2 — 16y + 76 = 0 represent an ellipse. Find its foci eccentricity,
vertices and directrices.

Write equations of tangent lines to the circle x> + y% + 4x + 2y = 0 down from the point P( 1,25 Al
find the tangential distance. ) I
Prove that in any triangle ABC by vector method a%-=: b% + c? —25cces.A
Find equation of ellipse having vertices (0,£5) and 2cr ent 'ic'ty i

Find an equation of the circle passing th=uuzhthe noint (-, - 5 and tesching/the line3x +4y — 24 =0
at the point (4,3 L ’

Find the foci, vertex and airectrix ¢fith® nau‘-mora y= 6x -1,

Find equation o: the tangents to tine-sircle x% + y% = 2

Find-ar ecuatidn o ar; cllipse with Foci (— 3v/3,0) and vertices (+6,0)

Find=aguatiphviine circle passing through A(a, 0),B(0,b) and C(0,0)

' |Find ai equation of the parabola with focus (1,2) and vertex (3, 2),

Write an equation of the circle that passes through the point A(a, 0), B(0, b), C (0, 0),
Write an equation of the circle that passes through the points A(4,5), B(—4,—3), and C(8, —3).

Chapter No. 7 (Vectors)

Find the value of &, in the coplanar vectors ai + j, i + j + 3k, and 2i + j — 2k.

Ifa=3i—j—4k;b=—2i—4j—3kand c =i+ 2j — k, then find a unit vector parallel to —3a — 2b +
4¢,16

(Example) Find the volume of the tetrahedron whose vertices are A(2,1,8),B (3,2,9),C(2,1,4) and D
(3,3,10).

Prove that sin(a — ) = sina - cos § — cos asin 8 by method of vectors.

Find the volume of the tetrahedron with the vertices of A(0,1,2),B(3,2,1),€ (1,2,1)and D (5,5,6)
Find the constant a such that the vectors are coplanar i — j + k,i — 2j — 3k, and 3i — aj + 5k -

The position vectors of the points A,B,Cand D are 2i — j + k,3i +j,2i + 4j —2kand —i + 2j + k
respecetively. Show that AB is parallel to CD.

A force of magnitude 6 units acting parallel to 2i — 2j + k displaces the point of application from (1, 2, 3)
to (5,3, 7). Find the work done. I

Prove by using vectors that the line segment joining the mid- pomts of two SIdf: i 2 “|a,.1gle'i"_: pir 1_I_I:'3I i'o_ |

the third side and half as long. — e RN

—, = % I N |

Ifa+b+c—0thenprovethatn"Q=i c=exm
-2,

A force F = 4i — 2k passes through t'mu p0| at (2 i ). Fing. the noment i the force about the point

B(1,-3,1) (| | — ¥~ \ \

Find a unit vecto: pemrnn 1il'uI..wr"-to'-ﬁ'ﬂf"'; véctors aand bwherea = —i—j—kandb = 2i - 3j + 4k,
Af = 3" ol = M\ : —21 - 4] —3kand ¢ =i+ 2j — k find a unit vector parallel to 3a — 2b + 4c.
2 Fi |»r eguation of the circle of radius 2 and tangent to thelinex —y—4 =0at A4 (1,—-3)
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