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Mathematics 11th (NEW

NO. Questions

Most Important MCQs

The number v—1 is called: Real number Natural _ COI_T_lp_le?i_ | Rational
1 number number. v’ number
2 | (=) is equal to: —i iv ol -1
21 , P P >
3 | (—1) 2 equals: i —iv : 1 -1
The multiplicative inverse of the TR
4 | complex number (0,—1) is equal to: (1,0) .:' (Q.'jl)f‘_/._ (=1,0) (0,0)
5 | Multiplicative inverse of —i is: iv V@ 1 -1
3 . 1 1
Real part of ———s: V6 : V3
6 6 V3 2 V6
7 | Any real number 'a’ is equal to: b, wnd (a,b) (a,0) v (b,a)
The real part of 22 is: 3 \/‘ . 2 1 2
8 2 OOy % 3
The. m?dulus of the complex number N 45 5 NG 5
9 | —5iis: . :
10 |IfZ=—-2+3ithenZ =?. . —2-3iv 2-3i ~2+3i 2 +3i
a? + b? has factors: \ D (a+b)(a | (a+ib)(a—| (a+ib)(a (a+b)(a
11 [ ¥ —b) ib) v —b) —ib)
12 | For a complex number (0,1)i =: (1,0) (-1,0) v (0,1) (0,-1)
If Z = —7 —24i then the real part of
N\ 2 4 1
13 | VZis: - 3V
If w is a complex cube root of unity
14 | then the value of (3 + w)(3 + w?) =? 6 7V 9 13
C 1 b ts of -1 are: -1, —w, —w?
omplex cube roots of -1 are 0, 02 1w, w2 W, —W 0, —w?
15 v
Four fourth roots of 16 are: 2,—2,2i,—2i L—1i—i |3,-330—3i|4—44i—4i
16 v
17 | Three cube roots of 27 are: 3,3w,3w* v 1, w, w? -3, —3w, 3w? 3,—3,3i
18 | Sum of all three cube roots of unity is: 1 -1 3 0ov
19 | Sum of complex roots of unity is: 0 -1V 1 2
20 | Product of all cube roots of unity is: 1v 0 -1 2
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If w is the imaginary/complex cube 2 1 3
21 | root of unity, then w™! = --- w w* v w2 w
If w is a complex cube root of unity _
22 | then w® + w28 +1 = - @ @ 0v 1
If wis §h8e cube root of unity then (1 + 256 256 256w 256w
23 | w—w)® =:
Il 0 1
Ifza) is the cube root of unity then w + 0 1Y 1 1
24 | w” equals: )
If w is the cube root of unity, then w = —1—+/3i )
_— w* v -1 1
25 2
If w is a complex cube root of unity —1+y3i 1—+/3i 1 1+ /3i
26 | thenw = --- 2 v 2 9 2
If w is a complex cube root of unity 2 2. _ .
27 | then the conjugate of w is: w” v Y @ !
28 | (-1+V=3)°+(-1-V-3)°=-- 32V 48" -32 16
29 | The sum of the fourth roots of unity is: ov 1 :j -1 2
Th.e pll‘oduct of all four fourth roots of 0 Q 1 1Y 4
30 | unityis: >
31 | Four fourth roots of 81 are: +4,i41 +2,+2i +3,+3i v 19, +9i
Foranyn € Z, w™ is equivalent to: 1 or‘a:)j(;);r: cuz g 220, 207 330, 307 +i2
32 R v
A complex number 1 + i canalsobe |'\/2(¢os45° + | 2(cos60° (cos90° (cos60°
33 | expressed as: . .| isin45°) v | +isin30°) + isin30°) + isin30°)
Polar form of the complex number x4+ | ~1Y y 1 X X
. 3 = Z t - tan—
34 | iy =r(cosf + isinf),then 8 =:"- - tan x v tanx an an
N 4+ isin(= A S ' V3 1. .
35 cos(6) + lsm(6) equ_g.l_s.. | Z4+2i 4 -1 i 1
36 | Argument of (V3 4 i)is:.* 60° 30° vV 45° 90°
Iff:A- B is:éa: functibﬁ such that Onto Injective Bijective Into function
37 | range f. ¢ B, thenfis called an: function function function v
If a function f+ 4 — B is such that i o .
38 | range f = Bithen fis called: Injective Surjective v/ Into Periodic
39 | If f(x) =+v2x —3then f(1) =? t1 tiv 2 0
The point of intersection of f(x) =
Both
2x + 5and g(x) = —x + 5is a point f(x) gx) (()j f(x‘)/ None
40 | which satisfies: and g(x)
For a table of values to graph a
function, we require a minimum of 1 2 3V 4
41 | values:
The graph of a quadratic equation Straight line Curve v Set of lines None
42 | will be a:
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The vertex is a minimum point 4=0 0> 0 a<0 None
43 | when:
To so.lve an absolutg vzjllue quadratic . Extraneous
function we must eliminate roots Real Imaginary v Double
44 | which are:
An equation of the form ax? + bx + _ _
45 | ¢ = 0 is called quadratic if: a=0 a®0v b=0 b#0
What are the distinct roots of the . .
+
46 | equationx? +x7%2—-2=0: 1+ i 2 1y
An equation involving a radical Radical Algebraic | Exponential None of
47 | expression of the variable is called a: | equation v/ equation equation’ these
Name the type of equation vx + a + Radical v Reciprocal | *Rational - None of
48 |Vx+b =+x+c: I W these
49 Thesolutionof\/y+3=\/3y—5is: 2 4v Q 1 -4
If a matrix A is of order m X n then A ) Q. &
mxnv S m+n m-—n m
50 | has a number of elements: N
A matrix which has only one row is Row matrix |  Column Square None of
51 | called a: v - matrix matrix these
5o | The matrix [(1) g] is Nul} .. | Identity Scalar Diagonal v
T fadi | matrix is a: lar- Di 1
ranspose of a diagonal matrix is a - Scala.r Row matrix | Null matrix 1ag9na
53 .. matrix matrix v/
2 00 S
The matrix [0 2 O0O]isa: | Rectangular Diagonal Scalar v Hermitian
54 0 0 2 :
If A is a matrix of order m X n and B is
amatrlxofordernxlthenwhatlsthe mxn [xm mxlv nxl
55 | orderof AX B? - -
Given that S = [g g] then S2is given [9 O] v [0 9] [6 0] [0 6]
56 | by: N 0 9 9 0 0 6 6 0
If each element of a matrix is zero, Null matrix Identity Scalar Diagonal
57 | thenitiscalled a: v matrix matrix matrix
If the order of a matrix A is m X n, then X X o X
58 | the order of Af is: nxm
IfA = [}L i], B = [‘51 2] then A + 0 5y 1S Lo 2 2
59 | B =: 9 3 6 7 0 1 1 1
2 :
IfA = and B =[5 0], then AB is 10 O 10 10
_ylandB=150] 1 v [00] 1%
60 | equal to:
x+3 1 _r2 1
L3 3,4l =[5 ,lthenthe 2V 2 4 4
61 | value of y will be:
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A matrix of order 1 X n is called a: : _ Diagonal Column Row matrix
Unit matrix . .
62 matrix matrix v
N R S
If the matrix [1 2] is singular then 4 0 2 1
63 | A=?
The matrix [ > 1] is: Non-singular | Symmetric Skew- Singular v/
64 15 3 symmetric
If A is a non-singular square matrix, _1
65 | then AA™! equals: A A 0 v
If A and B are square matrices of the (A + B)? (A — B)? 4 None of
same order then: =A%+ 2AB | = A> —2AB | Bothaandb these v
66 + B2 + BZ . < . p ese
1 -2 3 .
IfA=[-2 3 1] thenA3;equals: -1v 1 7 -7
67 4 =3 2 i
68 (AB)t = AB “BA - [ A'B? BtAt
69 | (A™Htis equal to: A CATIAt (A1 v At
The inverse of a square matrix A exists , .| Non-singular ,
I Singular- |- - - Symmetric | Rectangular
70 | ifAis: : V4
71 | Rank of the matrix [(1) s 1 ...... 2V 3 4
72 | The rank of the matrix [1 0 3] is: Zero 1V 2 3
If AX = B represents the system of y -
non- homogenous linear equations -, BA™1 B~ 1A A"1B™1 A'B VY
73 | then X = g _
An open sentence formed by usmg an An equation An identity Sentence Part'ial
76 | equality is called: v fraction
(x+3)(x+4) = Xl -7.x + :12 s an: Equation Function Identity v Condltl_onal
77 g QY equation
The conditional equatlon 5x =4is
78 | trueifx =: - - 4 > >/4 4/5v
If2x +1 —A(x+ 1) + B(x + 2), then
79 | A=? -1V 4 5 1
x2+x—6=0isa: Condi.tional Identity Proper Impro.per
80 equation v/ fraction fraction
Conditional equation 3x — 1 =0 s _ _ _ _
81 | true only if: x=3 x=-3 x=1/3V x=-1/3
2
x( 3 will be a proper fraction if degree 0 3V 9 1
82 | of g(x) is:
x*+2x-6 is improper if: Degree of Degree of Degree of Degree of
g3 | ™ Q(x) =4 Q) =5 | Q) =2v | Q(x)=6
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Partial fraction o Ax + B A LBy A None of
84 | form: x2 -1 x+1 0 x-1 21 these
x* Proper Improper
is an: i i
g7 | 1 fraction fraction v Decimal Equation
The expression 2+1 - ﬁ is the x+1 x?—x—1 x-1 -1
89 | resolved partial fraction of: @HDE+D | GP+DEr+D | EHENE @+ DG+ 1)
. . 2x+3 . A B
Partial fraction ofm will be of the | 2,2, C A, B Ax+B Cx+D P
. D 2 2_1 2 2_1 Cc
90 | form: 1 o * | * T
Partial fractions of tox will be of xff;z A, Bx+cC _ A+ B Cx+D
91 | the form: P 9 x*+2x? X2 2x k3 x?—2x—3
A sequence is a function whose domain Real Natural ) iete ors None of
92 | is a subset of the set of: numbers numbers J I P & these
A sequence is denoted by: ' None of
F , ts the: © YhG It
o or a sequence, a, represents the nth term’ | < _e_n_erj erm | term Last term
.1
If the nth term of an A.P is > (3—n), 321 12,3 12,1 1iov
95 | then the first three terms are: G 2
The 5th term of the sequence a,, = ) .
9 | (~1)"(2n - 3) is: 8 7Y 8 7
97 |Ifa,=a,_; +n, a1=2thena'3-'—' 6 7V 11 17
The next terrn of the sequence 1, 3 7
98 | 15,31,. 63 v 62 80 81
The nth term of the sequene % % % . n n n n
99 | is: ‘ 2Zn—1 2n+1 3n—1 3n+1
_qyn+1 Sl
100 | 1f @, = =2—then dg =? 1/8 1/16 ~1/32 ~1/64 v
Ifa, b, carein A:P,thenb =... a—c ate 4 2ac 2ac
103 A N 2 2 a+c a—c
Ifi,%,%are:i'n A.P then the common a—c a—c a+c a-b v
104 | difference is: 2ac b 2ac ab
105 | The A.P whose nth term is 2n-1 is: 1,3,6,.. 2,3,5,.. 1,3,5..v 53,1,..
107 | If a,,_3 = 2n — 5, then the 7th term is: 9 15V 11 13
The A.M between two numbers a and b a+b 2ab atb 4 2
109 | is: 2ab a+b a+b
i . = a+b
110 Ifa, A, b are in A.P, then 2A ) a+b 2(a+b) a—b
111 | AM between 3V/5 and 5v/5 is: 45 v 5v5 10 245
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Arithmetic mean between two a+b a+b 2ab ab
112 | numbers % and%is: ab 2ab a+b a+b
113 | A.M between two numbers -2 and -6 is: 4 4 +/12 -3
114 | The A.M between x-3 and x+5 is: x+1V x-1 x-3 x+5
For what value of n, —=—=—is the 1 1v 1/2 0
115 | AM between a and b?
The sum of n arithmetic means n(a+b) a+b 2ab
116 | between a and b is: v 2 a+b Vab
Sum of n terms of an A.P is: a(l—1") S{Za +(n— ."2.ab a+b
118 1—-r Dd} v La+h 2
119 | 21stterm of 2 + 4 + 6 + -+ is: 40 424 -} 44 42
Sum of the AP —7 + (=5) + (=3) + - ) ]
120 | up to 6 terms is: -12v 13 ? ?
What is the sum of n terms with nth D S
121 | terma, = 4n + 1? 2n(2n+3) n(2n+3) v 2n+3 n+6
. . n- .
;n a geomeftrlc sequence, the nth term a + @ s [2a + (n wt a;
is equal to: —1d | 25 a,r 1=
122 T = 1)d] r
123 | The common ratio of a G.P. cannot be: '::3: oo 1 2 0V
The sequence 3, 6, 12, ... is: A.P‘ GP Y HP Arlthmetlc
124, e series
No term of a geometric sequence can. |
127 | be: . Q 0ov 1 2 3
1 1 1 . o .
If;, -,-arein G.P then th_(.a_(.:omm(.)p' , i\ﬁ i\/é Y é None
129 | ratio is equal to: e a ¢ a
If a; and r are the first term and
common ratio respectively, then the a;r*t a,rtt a,r" 2 ar* Vv
130 | (n + 1)th term of G.P.is:.- -
£ is: a+b 2 2ab
A geomt.etrlc mean between a and b is +Vab v
131 | 2 a+b a+b
Ifa, G, b éjr:e'in' G.P where a, b are — — —
132 | numbers then G.M is equal to: ab —vab tvab v ab
G.M between = and ~ is: 1 1
134 a b + Jab v 2 Vab None
136 | The G.M between 1 and 16 is: -4 4 +4 1/4
. 1GSM between two numbers -2 and 4 +V8 +2v2 202 Y +2
138 | Ifa=2i,b=4i,thenG=.. +2\2i v 61 +2i 4i
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'Sl'lm of n terms ofa_G.'P'vylth firstterm | (2a + (n a(i—rm) 2ab a+b
a' and common ratio 'r' is: 2 -
139 —1)d} a+b 2
Sum of the infinite geometric series
— N
140 | 2,V2,1,...1is 4+V2 4=V2 s+ 22y one
The sum of the infinite geometric
141 | serieswitha, = 2,r =1/3is: 3V 4 > 6
Which one of the following infinite 1+1414 346
ic series i ? 2 4 1+2+4+... | 1+3+9+..
142 geometric series is convergent? v +12+...
2 4 8 .
Ify ==x +-x?+—x3+...then the —s<x<= |1 - .1
.y 3 9 277 0<x —<x<—— | 0<x<3/2
143 | interval of convergence is: < -=3/2 v . OV
The product of A.P and G.P terms is AP G.P . HP AGP Y
144 | called:
No term of a harmonic sequence can _
146 | be: 3 . 2 L 1 0v
147 | H.M between 3 and 7 is: 5/21 ':_21/5. v 5 51
148 f;m?aremHPthenk ? 3\/ 4- 2 1
149 | The 10th term ofz,g,;,...is: 1/20 -1/23 1/26 1/29 v
Ifa, H, b are in H.P, then H =? a‘*ij-jbj """ 2ab
150 > Py +Vab None
IfA, G, Haremeansbetweenaandb G2 Al A2 = CH H2 = AG A=C=H
151 | then: -
If A, G, H are means between a and b
152 | then A, G, H are in: : AP GPV f.p None
For two unequal posmve real A>CY A= A<C A<G
153 | numbers:
For two unequal negatlve real ASC A=G A<Cy A<G
154 | numbers:
155 | IfA G, andI—Iare means then G/H = A/GV G/A H/G G
Ifx,y,z are in-an-H.P sequence then 2xz x+z X—2z x+tz
156 | the value of yis: x+z 2y 2 )
Ifa,barg negative, A..M i.s negative H<G<A NGl C<Ad<H A<H<G
157 | and G.M is also negative: v
Sp =142+ 3+...4+n canalso be )
None of
shown as: her kv T Both aand b these
159 k=1
n_ k?=(or1? +22+...+n?): nn+1)(2n+1) 2 2
k= 1
1 nn+1) . n“(n+1) None
162 2 v 4
n_ k% =(or13+ 23+...+n3): nn+1) |nn+1)2n+1 Lotz None
163 > 6 2
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How many numbers of two digits can
165 | be formed using 1, 2, 37 3 6 9v 12
167 | The value of 5! is: 5 20 60 120 v
16g | The factorial form of 6.5.4 is: Iy 6! 31 None
3!
169 | The value of 4!.0!. 1! is: 0 1 4 24
(n-1)(n-2)...(n-r+1) =? (n-1)! n! (n—1)! n!
170 (n-m)! (n—n)! nm—r—-1D! | (n—-r+1)!
. (M D@n-1) . _ (n—1)! n!
Factorial form of —=———1is: (nt+1)!
171 3.2.1 31(n=2)! 31 (n = 2)! 3 (= 2)! None of these
The expression 2= + ™ reduces 1 15 1
p (n-3)! ~ (n-2)! n-zy s @ ¥ <
172 | to: " n® —n? n? n
Factorial notation was introduced by: Leibniz Euler - \ 'S-é-i'k-l'{owa Christian
173 WL \ R Kramp v
n different objects taken all at a time A P s | |
174 | can be arranged in: (n-1)! ways (I-l_+_1-)_ : wa:ys n!ways v (2n)tways
175 | The value of 5P, is: 5 - 10 15 20V
176 | "Py = -+ n . 0 1v n!
177 | Ifr=1, then "P, = --=: nlo nv n-1 None of these
178 | The value of 3P; is: 18 . 12 6V 0
179 | If r=n, then " P, equals: y n!'v (n+1)! (n-1)!
TlP_r
180 | 5, = "F "C v "Pr_y "Cry
The number of permutations' of the j :
183 | letters of the word 'APPLE'is: 120 60 v 40 20
184 | "Cr X7l = - PV "Pr_q "Cr_q "p,
185 | "C, =" C,,_, is usf_e:ful When n=r n<r/2 r<n/2 r>n/2v
186 | If r=n, "C, is_equai'tbj:—_-ﬁ" 0 1v n n!
187 _ ..En.:C.r:‘.l"nCr—l =? e nic nc, None
188 | "C, is 'éq:ué'l-,td: N 1v 0 n 2
189 r!(n;r)! is e'q'ual to: ne. v np ne. e,
191 | x3 — 3x? + 2x — 6 has a factor: x-4 x-3V X+3 X+2
If (x-2) is a factor of ax3 — 12x + 4
192 | then a=: 2 5V 7 ?
If x-2 is a factor of polynomial x3 +
193 | 2x2 + kx + 4 then k equals: 10 -10v 2 4
(o4 Synthetic division is a process of: Addition Multllilhcatlo Subtraction Division v
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A fact_o_r of.f(x) =x"—a" where n is w+a wen w1 <2
195 | a positive integer is:
The angles 90° + 6,180° + 6,... are Right angles | Straight Allied angles | Obtuse angles
197 | called: angles v
Which of the following is an allied 45° 60° 120° v 75°
198 | angle?
199 | tan(180° + 0) =: tanf v —tan6 cotd —cotf
200 | sin(360° —0) =: sin@ —sinf v cosf —cos6
201 | sinG; — 6) =7 cos6 v —cos sin@ —sinf
202 cos(%ﬂ —-0) =" cost —cos6 __s'i“rin: .| —sin v
203 | cot(m/2 — B) =: sinf3 cotp —cotf " | tanB v
204 tan(%n — 0) is equal to: tan6 —COtQ. p = cotGJ —tanf
205 | tan(m + 6) = - cotd —cOt_H':j-, ,-t'é'nle'\/ None
If a, B,y are angles of a triangle ABC, sin(a/2) - éin(J}): . | sin(y/2) v sin(f)
206 | then cos(“zi) =:
207 | cos(8 —90°) — cos(6 + 90°) = ---: —2cosf | " 2cosf 2sinf v —2sinf
The value of cos75° = -+ ‘/5\/‘_1\/:_ =B+ V341 —/3-1
22 o T
208 __ 242 242 2V2
209 | Sin(6 +2) +cos(6 +3) = - cosf v sinf secf csch
210 cos8’—sing” _ tan8° cot8° tan37° v cot37°
€c0s8°+sin8° I 1.
211 | If rcos@ = 3,rsinf = 4 thenr = -?.: 5V 4 3 2
212 | 1 —cos2a = ---: ' 2sina 2cos?a 2sina 2cosa
cosf = -+ cos?(8/2) — | 2sin?(8/2) 1 None
sin?(6/2)v | —1 + 2cos?(6
214 /2)
tan(a/2) =i 1—cosa | + ’1_C°S“ v 1 — sina 1 + sina
i e + [— 1+cosa + [—— + |—
215 —.1+tan?a —.1l—cosa | ~,1-sina
tan2g = -l 2tané tan® 2tan?6 1 — tan?8
: - 2 _— J— -
216 1-tan®0 1 + tan?6 1 — tan%6 1 + tan20
c0s20 = -+ 2tan6 2tan6 1-tan?¢ None of these
218 1 — tan%6 1+ tan2g | 1+tan0
219 | (cos@ + sinf)? + (cosf — sinf)? =71 | 0 2V 4 1
2tanf . ) tan26 cot20 in26 cos20
220 | Toranzg 1S €qual to: sin26 v
’1—cost9 sin(6/2) v cos(8/2) sinf cosf
i — s
221 2
222 | 2cos?(8/2) equals: 1+ cos@ v 1 — cos6 1 — sin@ 1 + sin@
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223 | If sina = 2/3, cosa = V/5/3, sin2a =?: | 4V5/9 v 1/3 1 2
224 | sin560 + sin340 is equal to: 2co0s26sinf | —2cos40sinf | —2cos46cosO | 2sin46cosd v
225 | cos48° + cos12° =7 2cos18° vV3cos18° v 3cos19° None of these
226 | cos(a + B) +cos(a —fB) == 2sinacosf 2sinasinf | 2cosacosf v | —2sinasinf

2sin(229)cos (%) =2 sinP +sinQ | sinP —sinQ | cosP + cosQ | cosP — cosQ
227 ? ? v

Trigonometric functions are also Discontinuo | Non-circular Periodic .

. . . Not periodic

228 | called: us functions functions v/

The domain of y = cotx is: R butx # nm

-1,1 —-n/2,m/2 Y

229 [-1,1] (=m/2,m/2)  Vaf Q
232 | Range of y = sinx is: (-1, [-1,1) =11V (-1,1]

The smallest positive number P for . Gipy S .
233 | which f(x+p)=f(x) is called: Domain Range 7-Co-domain Period v

Slnf?ls:.leerlodlcfunctlonandlts - n/2 Iy None of these
234 | period is: ¥ .V

Cosine is a periodic function, the 4
235 | period of cos@ is: 2n v _ 7r /2 None
236 | The period of 3cos2x is: RV 21 3m /2
238 | The period of cot(x/2) is: n/Z """ i 2 Vv AT
240 | Period of 2cos(3x) is equal to: T 5m/2 2 /3 v None of these
243 | Range of y = 3sin2x is: S N e Y [-3,3] vV [-5,5] [—6,6]
244 @+ beos(cd + d)isa type of ﬁ.l:nc'tmr.l::. | :'I"_rlgorilcometr Exponential Constant Sinusoidal v
245 | The maximum value of 2 -.I*_.3s_ir_1x. is: 4 2 3 4 5V

3 ez S

246 | limy_; =" equals: " 0v -1 3 1

. Vx—va . '
248 | lim,, ———equalsi:. 00 0 1/(2\a) v 2Va Va
249 | lim,_, ;:ZB =5 Undefined 3a% v a? 0

x5—-32 ”

250 | limy_; - = 32 16 80 v 64
251 limx_,o Si;x = 0 -1 1v o
252 | limy oS = a/by b/a ab 1

. 1-cospf
253 | 1Mo-0 =505 = p/a q/p p*/a* v q*/p?
254 | limy o o = 1 /180 v 180/m 0
255 limx_,n Si:x = 1 T ov -1
256 | limy_o ﬁ is equal to: 1/2v 2 3 -2
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257 | limg_ 1-cosh equals: Zero v -1 1 None

. sin76 _ }
259 11m9_>0 ) =7 7V 1 7 1/7
260 | Mo (=) =% 0 1v 2 3

. sin%6
261 llmg_>0 ) =7 0 \/ 1 -1 2

. 1 _ _
262 llmn_wo(]. + Z)Zn =? e 82 v e 1 e 2
263 | lim,_ o (1 + x)V/* =2 eV e? e* e !

i A1/x —9. 1/2 2 :
265 | 1My (1 +2)V* =7 el/2 e e . None
266 | liMpoes (1= ) = - e e? e 1V Ve
267 | liMyoo (o) = - el/S v e® . e
268 11mx—>oo(_)x = 0v 1 .2 0

2—3x bW
269 hmx_,mm 3/2 ~3/2:. +3/2 None of these
270 | limy .y — sin equals Zero 1v 2 T
271 hmh_,o(l — 2h)Y" is equal to: e e e 1 e 2V
. _ x?-1,

The function f(x) = —— IS =i x =1V x =2 x=0
273 | discontinuous at:

The notation f'(x) was introduced | Leibniz Cauchy Lagrange v Newton
274 | by: d

: f(x+8x)-f(x) . - / ’ ’
276 | limayo 2L s equal o £(0) f'(a) fr v f'(0)
277 | lim,_, f(x; [@-/(@ equal to:. f'(x) f'la)v f'(2) None

: fla+h)—f(a) ' ' /
278 | limp g === T f(a) f'(a+h) f) fl@) v
279 | If f(x) = x/3 then f'(8) =2 - 1/2 2/3 1/12 v 1/3
280 | If f(x) = (1 £x)", then f'(0) will be: 0 nv 1 n!

If f(x) =+a ¥ x then which option is f'(0) f'(0) f'(0) > f'(0)
281 | correct? . .- . =f'(1) < f'(1) fl(Hv =—f'(1)

< (ax + b)”'i's equal to: n(ax an(ax + a(ax n
282 dx + b)n—l b)n—l v + b)n—l n(ax + b)
283 :—x (¢) =?, where cis a constant: C 1 0v None

— AN d_y —7. n-1 -1 n n

284 | If y = x™, then— =7: x nx" v nx x™Inx
286 | If y = 1/x2, thendy/dx =2 —2/x3 2/x3 —3/x? 3/x?

The derivative ofx—: W.r.txis: 1 2 2x —2x+1
287 * (x + 1)2 (a+1)2 (x + 1)2 (x + 1)2
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— dy _o, 1 1 3 —
Ify—x—ithen——?. 1+L1y L = X" —X
288 o T -5 ar x+1
3 2
290 | The derivative of = :x equals: 2/x? —2/x* 1/2x? —1/2x?
d n-1 n n-1
— (ax™ + bx™) = - nax” -+ nax ax
201 | & mbx™1 + mbx™ + bx™1 None of these
d x%-4
292 a(x_z)equals: 0 1v x+2 x—2
The magnitude of the vector ¥ = ai + s Va2 + b2 + c2
294 bj + ck is: a“+b“+c a+b+c \/a+l?+c Y
The position vector of any pointinthe | 7 =xi+yj | , = ~ | , . o
295 | xy-plane is: v r=yi+zk | 7 jm.-!—: zk | None of these
Magmtude of the vector v = 3] + 4k V29 5 . V28 28
296 | is: p R
297 | Let OA = d and OB = b then 4B is: d—b i+b b—adv b+d
298 | Length of the vector 2i — j — 2k is: 2 4. 3V 5
299 | Magnitude of the vector ¥ = [3,4] is: 3 4 5V 6
300 | - is equal to: 0 1V 2 3
302 | 1] =" 0v 1 2 k
> e _ . . - g A P d 1
G- b =0 implies that @ and b are: Parallel erpendicua Coincident | None of these
303 rv
304 | Two vectors d and b are parallelif: <. | "'@-b=0 Gxb=0v d-b=1 dxb=1
Cosine of the angle between d =1+ . N ¢
305 | j+kandb = i+ is: ey 16 3/V6 1/V3
The angle between vectors 2i. — +k
- » 60° 30° ° 45°
306 | and i + 2] — k is: 00"V
For what value of p; [2,p, 5] is
307 | perpendicular to [3;1,p]: -~ 1 v 2 3
If 21 4+ af + 5k'and 3i + j + ak are )
308 | perpendicular, then a = ---: 0 1 1 2V
The Vecf'ér;sj i -ahd D are parallel if the
309 | angle between them is: /2 mor 0V /4 /3
310 | f X k = iV —i 1 0
Area of the triangle whose adjacent
311 | sides are 37 + 4j and —57 + 7] is: 41 41727 20 21
UXV = : i .
If u X v = 0 then vectors are parallel v Perpendicula Opposite None
313 r
The sine of the angle between { +
314 | andj + R is: 1/v3 23 J2/3¢ 1/2
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The cross product of vectors is also Scalar Vector Inner
None
315 | known as: product product v product
Ifaxb=0anda-b =0, then: & and B are &andb.are Either @ = 0
arallel perpendicula orb=0v None of these
316 P r
If& zind b are non-zero vectors then ab P Ixa Exay
317 |a X b ="
ux (v-w)is: Scalar Vector Cross :
319 product product product Meaningless v
If any two vectors of a scalar triple 1 1 : 2 4 0V
320 | product are equal, then its value is: e
Vector triple product of three non- a X (E x &) 5 a* Y
321 | zero vectors d, b, ¢ is denoted by: v a-(bx E) & (b+ %) None of these
322 | 1+ (j x k) is equal to: 0 1V -1 2
323 | [k 1]]is equal to: 0 1V -1 2
324 | (X D) C = d-(bxdV | ¢i(bxad) | (@xb)-a x (b &)
Volume of a tetrahedron with 1 > 4 1.5 = -
> —(d- - -labclv a
325 | adjacent edges d, b, C is: 2 (@ b>< E) (@b xc) 6 [abe] [abc]
V\/Aorkd(?nebyaforceﬁF=A71-|:.4]+ oq 25 26 27
326 | 3k for displacementd = 37 + j is:
327 | [2k j i]: =y -1 2V 2
328 | 2j - (2k x ©): 4 3 2 1
ThemomentofaforceFactmgatP.:. FxCP CBxFY P F 0P x
329 | about Cis: o v
. X -
Short Questions # NO.2
1. Find the multiplicative inverse of the following complex number: (—4,7)
2. Find the multiplicative inverse of the following complex number: (v/2, —V/5)
3. Separate into real and imaginary parts (write as a simple complex number). 4_?
2
4. Separate into real and imaginary parts (write as a simple complex number). %
5. Separate into real and imaginary parts (write as a simple complex number). 1;“
6. Prove thatz = z if z is real.
7. Forz € C,showthat:z 2 =272
8. Ifzy =2+1i,z, =3—2i,z3 =1+ 3i then express—m the form of a + ib.
9. Ifzy =2+ 7iand z, = —5 + 3i, then evaluate the followmg 2z, —4z,.
10. Show that ("*1 4 {"*2 4 ("3 4 "4 = ( for aiin € N
11. Find the least positive value of n, if (1—:)2" =1
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12.
13.
14.

15.
16.
17.

18.
19.
20.

21.
22.
23.
24.
25.

26.

27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.

44,
45.

46.

47.

48.
49.

(1+21)

Ifz =
Find the real values of x and y in the following: x + iy + 2 — 3i = i(5 — i)(3 + 4i)
Find the real values of x and y in the following: (x + iy)(1 —i) = (2 = 3i)(-5 + Si)(—ig) +1

then evaluate z.

Find the real values of x and y in the following: % + % =4+ 5i

Find the real values of x and y if: (x + iy)? = 25 + 60i
Find the real values of x and y if: (x + iy)? = g

Ifzy =2+ 3iand z, = 1 — q, find the value of a such that Im(z,z,) =7

Find the square root of the following complex number: —7 — 24i

Find the square root of complex number 5 4+ 12i and also represent the square root an Argand
diagram. * Factorize the followmg a’? + 4b? +1

Factorize the following: z% — 2iz — 1

Factorize the following: z2 + 6z + 13

Factorize the following polynomials into its linear factors: z3 + 8 . .

Factorize the following polynomials into its linear factors: z* + 212 - 100

Equations & Roots of Unity Solve the following complex quadratlc equatlon by completing
square method: 2z2 =3z +4 =0 ST T

Solve the following complex quadratic equation by completlng square method: z% + 4z 4+ 13 =
0

Solve the following equation: 2z* — 32 = 0

Solve the following equation 3Z - 2432 =0

Factorize the polynomial P(z) =z2+(i— 3)2_..— 30

Factorize the polynomial P(z)=z3+1+i)z>+ iz

Solve the equation 2z% — 12z + 50 = 0 by completing square method and hence express it as a
product of its linear factors. :

Find the three cube roots of: 8

Find the three cube roots of; —27

Find the fourth roots of 16,81,625. Also show that their sum is zero in each case.

if 1, w, w? are the cube roots of unity, show that 1 + ™ + w?™ = 3 where n is a multiple of 3
respectively. '

Prove that: (x3 + y3) A (x + ) (x + wy)(x + w?y)

Plot the followmg poi_nts (2,75°).

Plot the following points: (—3,120°)

Plot the followmg points: (2, —)

Plot the followmg points: (— = —)

Plot the following points: (— 3, — ?)

Functions, Domains & Ranges Given that: (a) f(x) = x2 — 1 (b) f(x) = v2x + 3, find (i) f(—3),
(ii) £(0)

Given that: (a) f(x) = x%2 — 1 (b) f(x) = V2x + 3 find (i) f(x — 2) (ii) f(x? + 3)

Find f(a%)_f(a) and simplify where: f(x) = 4x + 7

Find m and simplify where: f(x) = sin x +2

Find m and simplify where: f(x) = x3 +x%2 — 1

Express the following: The area A of a of a square as a function of its perimeter P.
Express the following: The circumference C of a circle as a function of its area A.
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50.
51.

52.

53.

54.
55.
56.

57.
58.
59.
60.

61.
62.

63.

64.

65.

66.

67.

68.

69.
70.

71.
72.

73.
74.
75.

76.
77.
78.

79.
80.

81.

82.

Find the domain and the range of the function g defined below: g(x) =5 — x

Find the domain and the range of the function g defined below: g(x) = vx + 2

<
Find the domain and the range of the function g defined below: g(x) = {Zx +337c z > ;

x+2

Find the domain and the range of the function g defined below: g(x) = P

Given f(x) = x3 — ax? + bx + 1. 1If f(2) = =3 and f(—1) = 0, find the value of a and b.
Consider the function f(x) = 3x — 5. Determine the domain and range of f(x)
Consider the function f(x) = 3x — 5 is the function f one-to-one? justify your answer.

Let f: R — R be defined by f(x) = % : Find the domain and range of f (x).
Let f: R = R be defined by f(x) = % : Prove that f(x) is one-to-one.
Given f(x) = x3 — 2x? + 4x — 1 find: f(i),x #0

Find the domain and range of f(x) =

4-

Find the domain and range of f (x) = v - 9. :

Show that the function f(x) = x + 1, where the domain and co domaln are all real numbers, is
bijective. . ¥ -

Graphing & Intersections Find the point of intersection of the coordlnate axes and the following
linear function graphically: y = —5x + 10

Find the point (s) of intersection of the following functlon graphlcally f(x)=2x+59(x) =
—x+5

Find the point (s) of intersection of the followmg functlon graphically: f(x) =3x —-2,g(x) =
100-> oo

Fmd the point (s) of intersection ofthe followmg function graphically: f(x) =x -1, g(x) =
x*=4x+3

Flnd the point (s) of intersection’ of the followmg function graphically: f(x) = —2x -1, g(x) =
x? —4x

Graph the following functlon y \/3x * Graph the following function: y = —-v/x +1

Graph the following functlon y= =V2x +1

Sketch and analyze: y = —x% = 2x + 3 * Find the maximum and minimum value of the flx) =
—2x% + 4x + 3 by COmpletmg square. +1

Find the point of intersection of y = 3x + 2 and y = —x + 6 graphically.

Radical & Ratlonal Equatlons Solve x2—4=5

Solve the followmg - + X - x#-10
Solve the fOHOng ot m = % x+—1,-2,-5
Solve the followmg — + =@ +b;x # 5,;

Solve the following: 3x + 15x — 2Vx?2+5x+1=2
Solve the following: V2x + 8 + Vx +5=7
Solve the following: V3x +4 = 2 + v2x — 4

Solve the following: Vx + 7 + Vx + 2 = V6x + 13
Matrices & Determinants If A = a;;  3y4, then show that, 34 = A

0 -1 2 2 1 -1 1 0 -2
IfA=1]3 2 1,|B=|(1 2 4.|landC=|-1 5 O |, thenfind:A—-B
-1 0 4 -1 2 1 3 4 -1

i 21, i1 2i 1
IfA—[1 —i]'B_ [Zi 1] and C = [ ] then show that: A(B + C) = AB + AC +1
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83. If A and B are square matrices of the same order, then explain why in general; (4 + B)? # A% +

2AB + B?
84. If A and B are square matrices of the same order, then explain why in general; (A — B)? # A% —
2AB + B?
-1 2 3
85. IfA=|1 0 2,] then find A + A%, A — A® AA* A'A and (AY).
-3 5 3
2 0 1
86. Solve the matrix equation 42 — 54+ 41 — X =0ifA =2 1 3]
1 -1 0
87. IfAand B are two matrices such that AB = B and BA = A show that A> + B2 = A+ B. +1
1 0 -1 2 2 -1 3 1
88. IfA=|3 1 2 5|andB=|1 3 -1 4 [ thenshow that(A+B)" = A"+ B'+1
0 -2 1 6 3 1 2 -1 T
2 0 1 1 -1 0
89. FindABandBAifA=|1 4 2|andB=|2 3 —1]
3 06 1 -2 3
1 -2 -4
90. Evaluate the following determinant: | 3 -1 -3
-2 3 2

91. Evaluate the following determinant: | a a+b a—bf

7 8 9] .
92. Without expansion showthat: |5 6 7|=0.--- -
2 3 4
5 6.-1 -
93. Without expansion show that: |2 2-.7.0-}=0
2.—8:.10
a0 p
94. Without expansionshowthat: | 0© a —¢[=0
“lec —-b O
S 121 3x
95. Without expansion showthat:'(2 3 9x | =0
T T 3 5 15x
bc a a? 1 a® ad
96. Without expansionshow that: |ca b b%[=|1 b? b3
ab ¢ c? 1 ¢? 3
112 =3 -5 -2 5
=2 -2 7 -2 -1 2
: x—1 3
98. Findthevalueofxiff:|-1 x+1 2|=09.
2 -3 X
1 1 1
99. Findthevalueofxif:[2 x 2|/=0
IR
: t tg.4 = |~ -
100. Find AA‘ and A°A: A = A ]

101. If Ais a square matrix of order 3, then show that KA = K34

1 1
102. Verify that (AB) = B it A= . *|andB=|-3 —2
0 -3 1 0 1
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1 2
103. Verify that (4B)! = BIA'if: A = |1 4] and B = [1 _3]
2 1
1 -2 3
104. Evaluate the determinantifA =|-2 3 1.
4 -3 2
1 -2 3
105. Find the cofactor A;5,4,, and A3, of A=|-2 3 1|and find A.
4 =3 2

7x+25
(x+3)(x+4)

107. Resolve (++—) into partial fraction.

Short Questions # NO 3

Find the next four terms of the following sequence: 12,16,20, .

Write down the first three terms of the following sequence: an+1 4an — 7 and a; =3

Write down the first three terms of the following sequence: a; = 1 an+1 = (3a, + 2)?

Write down the nth term of the following sequence: 1,4,9,.

Find the common difference and write the next two terms-c'):f fhe fellowing sequence: 9,16,23,.
Write the first three term of the following arlthmetlc sequence with given information. a; = 2 ,
d=13 O

7. Find a,, and a, ifa,, = 4 + 3n. ) VU A

8. Is301atermofthe A.P5,11,17,. .

9. Which term of the A.P 3,8,13,...is 1237 )

106. Partial Fractions Resolve into partial fractions.

Sk W R

11. How many numbers of three d_1g1.t_s are_ lelSlble by 77

12.Find the 8" term form the end of the A.P 8,11,14,...,185.

13.If the 5" term of an A.P is 13 and 17" term is 49, find a,, and a5 .
14.Find AM between the given number: 2 + V3,2 — V3

15.1f6,11,16 are three 'A'.M_s beft_ween aandb, find aand b.

16.The A.M of two numbers is 7 and their product is 45. Find the number.
17.Sum the series: 3 + 6 +9+... a3

18.Find §,, for theﬁf:o}lowing arithmetic series: a; =40,n =20,d = -3
19.How many-items of series: 96 + 93 + 90+ .amount to 1071.

20.Find the 6th term of the G.P: —6, —3, =

21.Find the 12”1 termof 1+ i+ 2i,—2 + 20,....
22.Find the eight term of a geometric sequence for which a; = =3 andr = -2

23.Find a, if ay = — a; = —

27 729
24.Find G.M. between: —2i and 8i

25.Insert three G.Ms. between 2 and%

26.Sum of n terms the series: 0.2 + 0.22 + 0.222+...

27.Find the 9*" term of the following harmonic sequence:

wl»—\
U'll»—\
N -

)

28.1f 5 is the harmonic mean between 2 and b, find b.

e SIS Ll
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29.1f a® b? and c? are in A.P.,, show thata + b + cand b + c are in H.P.
30.Evaluate the following: ;_(:3!.

31.Write the following in factorial form: n® — n

32.Write the following in factorial form: n(n — 1)(n — 2)...(n —r + 1)

33.Evaluate the following: 1°ps

34.Find the value of n when: "p; = 504

35.How many 4 digit number can be formed, with distinct digits, with each digit odd?

36.How many 5-digits multiples of 5 can be formed from the digits 2,3,5,7,9, when no digit is
repeated.

37.In how may ways can 8 different books including 2 on English be arranged on'a shelf in such a way
that the English books are never together?

38.How many different 4-digit number can be formed out from the dlglts 1 2 3, 4 5 6 when no digit is
repeated? -

39.How many arrangements of the letters of the following word, taken all together can be made?
PAKISTAN.

40.How many permutations of the letters of the word "BANANA" can be made If B must be the first
letter in each arrangement? : SR

41.In how many different ways can the following persons sit around a round table? (a) 8 persons (b)
7 persons (c) 6 persons. g

42.How many necklaces can be made from 10 beads of dlfferent colours?

43.1f3"C,:"" C, = 15:1, find n. Vi) -

44.Find the value of n and r, when: "C, = 56, "B, =336

45.How many diagonals and triangles can be formed by joining the vertices of the polygon having 15
sides. A N v

46.In how many ways can a cricket-t_e_amﬁo_f 11-players be selected out of 17 players? How many of
them will include a particular player? .-

47.Find remainder and quotient by.simplifying the following: (5x* — 3x3 + 2x% — 1) + (x? + 4)

48.Use the remainder theorem to find the remainder when the first polynomial is divided by the
second polynomial: x +54+6,x—-2

49.Use the factor theorem to determme the first polynomial is a factor of the second polynomial: x —
3,x4—3x3 +x?=x+1"

50.Use synthetic division to show that x is the zero of the polynomial and use the result to factorize
the polynomial completely: x3—-7x+6,x=2

51.Use synthetic division to find the quotient and the remainder when the polynomial x* — 10x?* —
2x + 4 is divided by x + 3.

52.If x + 1 and x — 2 are factors of x3 — px? + qx + 2 Using synthetic division, find the values of p
and q.

53.When the polynomial 4x* + 2x3 + kx? + 13 is divided by x + 1, the remainder is 16. Find the
value of k.

54.Use factor theorem to find the values of p and q is x + 1 and x — 2 are the factors of the
polynomial x3 + px? + qx + 3

55.Divide the cube polynomial 3x3 — 10x2 + 13x — 6 by the linear polynomial x — 2 . Also find the
quotient and remainder.

56.Find the value of k if the polynomial x> + kx? — 7x + 6 has a remainder -4, when divided by x + 2
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57.Show that x — 2 is a factor of f(x) = x3 — 7x + 6 without factorizing.

58.1f (x — 2) and (x + 2) are factors of x* — 13x2? + 36 . Using synthetic division, find the other two
factors.

59.A digital processing system has a transfer function with a numerator B(z) = z2 — z — 2 Use the
factor theorem to find the zeros of the system.

60.Prove the following: sin(180° + a)sin(90° — a) = —sinacosa
61.Prove the following: sin(810°)sin(630°) + cos(135°)sin(225°) = —%
62.Prove the following: tan(150°)cot(330°) — 2sec(135°)csc(225°) = —3

63.Prove the following: sin(210°) + cos(240°) + tan(225°) + cot(225°) =1
64.1f a, 8,y are the angles of a triangle ABC, then prove that: sin(a + ) = siny ..

65.1f a, 3,y are the angles of a triangle ABC, then prove that: sec (ﬂ) = csc.K A ¢
66.1f a, 3,y are the angles of a triangle ABC, then prove that: tan(a + ) + tany =0
67.Find distance between the followmg point: P(cosx, cosy), Q(smx smy)
68.Prove that: sin(45° + a) = (sma + cosar) @ .
69.Prove that: sin(a + ,B)Sin(a B) = sina — sin®fcos?p —cos?a
70.Without using tables, find the values of all trigonometric functlons of 105°

cos(11°)+sin(11°)
71.Prove that: m = ta n(56 )

72.Find the values of sin(2a) , cos(2a) and tan(Za) when sina = Ewhere 0<a < =

sinf+sin(20) RO
73.Prove that: m = tand L
. 2tanf
74.Show that: sin(20) = rpTSnCY: e
1-tan?0 e
75.Show that: cos(260) = TtanZe T

76.Express the following product as sums or differences: cos(x + y)sin(x — y)
77.Express the following product as.sums or differences: sin(12°)sin(46°)

78.Express the following sums and differences a s products: cos(12°) + cos(48°)
79.Express the following sums and differences a s products: sin(x + 30°) + sin(x — 30°)

80.Prove without usiiig taBlé /. éalculator that sin(19°)cos(11°) + sin(71°)sin(11°) = %

81.Express sin(5x) + sm(7x) as a product.
82. Express cos@ +.cos(36) + cos(50) + cos(70) as a product.

Short Questions # NO.4

Determine whether the following functions are even, odd or neither odd nor even: sin?x
Determine whether the following functions are even, odd or neither odd nor even: tan x + sec x
1

csc3x
sin x+sin 3x

Determine whether the following functions are even, odd or neither odd nor even:

Determine whether the following functions are even, odd or neither odd nor even: p—

Find the periods of the following function: sin 5x
Find the periods of the following function: cotg

N ok w e

Find the periods of the following function: csc(z?x)

e SIS L L)
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8. Find the periods of the following function: ésin(s?x - g)
9. Find the maximum and minimum values of the following function: % + sin(5x + )
10.Find the maximum and minimum values of the following function: % + cos(x — g)

11.Find the maximum and minimum values of the following function: o 2ein
12.A giant Ferris wheel has a diameter of 60 feet. The lowest point of the wheel is located 6 feet above
the ground. The wheel completes one full revolution every 80 seconds. Find the maximum height

of the rider.

13.Find the limit of the following sequence if exists: a,, = 2::13
14.Find the limit of the following sequence if exists: b, 2721:

15.Evaluate the following limit by using theorems of limits: lim,_,3(2x + 4)
16.Evaluate the following limit by using theorems of limits: hmx_>1(3x —2x + 4)

x3—x .
+1 .
5x+6
x2—2x— 3)

> B
19.Evaluate the following limit using algebraic techniques: hmx:_,1 s

17.Evaluate the following limit by using algebraic techniques: llmx_;. 15T

18.Evaluate the following limit by using algebraic techmques llmx_,3(

x3—x
Vx+h—/x
h

20.Evaluate the following limit by using algebraic fcgchniélg,és; lim,,_,

21.Evaluate: llmx_)3\/_ 3_ ) @ A

22.limit by using algebraic techniques: lim ; x52 (\/ X+ 2 V6 —x)
23. Evaluate the following limit by usmg algebralc techniques: lim ,._,, %

x2-1
24.Evaluate: lim ,_; Z_x

25.Evaluate: lim x-3 750 3_

5x*—10x2+1
—3x3+10x2+450.
o Bx*—10x2%+1
27.Evaluate: lim —————
x—>+09 ~3x3+10%2450°

28.Evaluate: hmx_) - \/ﬂ

3+4x2

26. lim ,_,,

1
29.Express the followmg limit in terms of e. lim,,_,o(1 + 2n)n

sin 760

0
1-cos 6

)
32.Determine the left hand limit and the right hand limit and then, find limit of the following function
whenx > c. f(x) =2x*+x—5,c=1

30.Evaluate: Ilmgl_')o

31.Evaluate: llmg_,o

2x+5 ifx<2
4x+1 ifx>2
x—1 ,x <3
2x+1 ,x=3

35.Find by definition, the derivatives w.r.t 'x' of the following function defined as: 2 — Vx

33.Discuss the continuity of f(x) atx = c: f(x) = {

34.Discuss continuity of f(x) at x = 3, when f(x) = {

36.Find by definition, the derivatives w.r.t 'x' of the following function defined as: -

Vx
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37.Find % from the first principle and final gradient of the curve at the given point: Vx + 2 at x = 6.

38.Find from principle, the derivatives of the following expressions w.r.t their respective independent
variables: (3x — 2)72

39.Find the gradient and equation of the tangentlineto y = 3x? —4x + 1 atx = 2.

40.Find the gradient of the curve f(x) = 3x? + 2x atx = 1.

41.The position of a car after t hours is given by: s(t) = 2t3 — 3t? + t (in kilometres). Find the
instantaneous velocity at t = 2

42.A stone is thrown upwards and its height after t seconds is given by: s(t) = —16t? + 32t + 10 (in
feet). Find the instantaneous velocity at t = 1.

43.Find the gradient and an equation of tangent line to the graph of f(x) = x? — 2 at the point
P(-1,1)
44.Find the derivative of the following function by definition: f(x) = ¢
. R &
45.Calculate = (3x3) = 3 (x3).
46.Find the derlvatlve ofy = —x +2 x + - x +2x + Swrtx.
47.Find the derivative of y = (x + 5)(x + 7) with respect to X.
48.Find derivative of y = (2v/x + 2)(x — v/x) with respect to X

—3x2+5

49, Differentiate 2 o N
50.Letu = 3i +2j — 5k v=i—-5—kandw =_—~4i -—j. +'7k Find the following: u + 2v + w
51.Letu = 3i + 2j — Sk,v=1i-— 5] —kandw —'—4t ] + 7k. Find the following: |3v + w|.

with respect to x.

52.Find the magnitude of the vector v and write the direction cosines of v.v = 3i = 2j + 6k

53.Find tso that |20 + (¢ — 1)) + tk| =yT30

54.Find a unit vector in the dlrectlon ofv =—[+ 4j - 8k

55.Find the vector whose magnltude is 5 and is parallel to 3i + 4j - k

56.1fu = xi + 2j + 3k,v=1i + y] > 3k and w = 2i — 3j represent the sides of a triangle. Find the

values of x and y. Q

57.The position Vectors ofthe pomts ABCandDareu=i+2j+kv=7i+8/ +4k,w=-i+k
andz =i+2j+ 2& respectlvely. Show that AB is parallel to CD.

58.1s the fo.lloWiﬁgﬁtriple can be the direction angles of a single vector? 45°, 45°, 60°

59.For the vectors, u = [1,~2,3], v = [2,1,3] and w = [~1,4,0], find the following: v + w

60.Find the unit vectors ofu = 2i + 5j — k

61.1fu=2i+3j+k v=4i+6j+2kandw = —6i — 9j — 3k then show that u, v and w are parallel
to each other. ) )

62.Find the cosines of the angle betweenu andv.u = 2i +3j + k, v =—i + 2j + 2k

63.1fa+ b+ c=0and|a|] =3, |b| = 5and |c| = 7. Find the angle between a and b.

64.Calculate the projection of a along b and projection of b along a when:a = 2i +3j —k,b =i —
2j + 4k )

65.Find a real number a so that the vectors u and v are perpendicular:u = ai + 3j + k,v =i — 2j +
ak
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66.Find the number z so that the triangle with vertices A(3,0,—2), B(0,3,1) and C(1,1, z) is a right
triangle with right angle at C.

67.1fu=3i—j—2kandv=i+2j—kthenfindu-v.
68.Find a scalar a so the the vectors 2i + aj + 5k and 3i + j + ak are orthogonal.
69.Find the angle between the vectors: u = 2i —j+ kandv = —i +j

70.The constant forces 2i + 5j + 6k and —i — 2j — k act on a body displaced from the position
P(4,-3,—-2)to Q(6,1, —3)._Find the total wo;k done.

71.Compute the cross product a X b and b X a. Check your answer by showing that each a and b are
perpendiculartoa X bandb Xa.a=2i+j—k,b=i—j+k _

72.Find a unit vector perpendicular to the plane containing a and b. Also find sine of the angle
betweenthema—l+6]—3kb—21+]+3k

73.Find the area of the triangle, formed by the points P,Q and R. P(2,3,5); Q(l 2 ,3); R(4 1,2)

74.Find the area of the parallelogram, whose vertices are: A(1,1,1);.B(4,2,3); €(5,6,7); D(2,5,5)

75.Which vectors, if any, are perpendicular or parallel u = 5i — j +k; v = j. =5k ; w = —15i + 3j —
sk a\ud ‘

76.Use the definition of cross product, for any vectors g, 2, m and scalar k, prove that: u X (v + w) =
uxv)+WUxw) N

77.u=2i—j+kandv = 4i + 2j — k find by determlnant formula: uxu

78.Find the area of the parallelogram whose vertl‘ces. are: .P(O 0,0),Q(—1,2,4),R(2,—1,4) and
S5(1,1,8).

79. F1nd the moment about the point M(—FZ 4‘ 16) ofthe force represented by AB, where coordinates of

Lon Juestions

" Question NO. 5

Find the. sque're' :r'oot of 13 — 20+/3i and represent it on an Argand diagram.

1.

2. Find the real values of u and v lfT + : =4i

3. Ifz;, =4 +'5i and Z, = a — 2i find the real values of a such that Re(z;z,) = 20.

4. Find the roots of z* + 722 — 144 = 0 and hence express it as a product if linear factors.

5. Find a polynomial P(z) of degree 4 with zeros 2i, —2i, 1, —1 and satisfying P(2) = 240

6. Factorize the polynomial P(z) = z3 — 323+ 2z +5

7. Evaluate: ( 1+r 7+ (= \/_)

8. Show that: (1 —w+ wz)(l —w?+ o)1 —w*+w®)(1 - w0+ ). .. to 2n factors = 22"
9. Prove that: (H\/_)8 + ( ) -1

atbw?+cw
aw?+bw+c

o*s‘m

10. If w is an imaginary cube root of unity, prove that
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12 17
11. If w is a cube root of unity, prove that = 14::22:330 =w
12. If z; and z, are different complex numbers with |z,| = 1, find |ﬁ|
13. An AC source supplies a voltage of V = 120(cos i [ sin Z) volts to a circuit with impedance Z =
L+ ohms. Calculate the current in polar form.
14. An AC circuit has an impedance of z = 3 — 6 i ohms and is connected to a voltage source of V' = 90 +
30i volts. Find the current in both rectangular and polar form.
15. Encrypt the word "Class" by adding the complex number encryption key k = —3 + 4i. Then decrypt it
back to the original word.
16. A stone falls from a height of 60m on the ground, the height h after x seconds is-approximately given by
h(x) = 40 — 10x? what is the height of stone when: (a) x = 1 sec? (b) 1.5 sec (c) X = 1 7 sec.
17. Graph the square root function y = 2+/x + 1 : : :
18. Find the maximum and minimum value of the following quadratic functlon by completmg squares:
f(x) =x%+6x+13 - :
19. Find the maximum and minimum value of the following quadratlc funct10n by completing squares:
f(x) =—x?+8x+ 13 - &
20. Find the maximum and minimum value of the followmg quadratlc functlon by completing squares:
flx)=—-2x*—x+21 % :
21. Find the maximum and mlmrnum point by sketchlng the followmg quadratic function. Also find their
domain and range: f(x) = —x%*+ 2x — 8 '
22. Find the maximum and mlmrnum point by sketchmg ‘the followmg quadratic function. Also find their
domain and range: f(x) = x? 4+ 2x — 8.3.
23. Find the inverse of the following quadratl_c fun_ct_lqn Also find their domain and range: f(x) = x? — 3,
x<0 o
24. Find the inverse of the followmg quadratlc functlon Also find their domain and range: f(x) = 2x2 —
8x+11,x =2 : :
25. Find the inverse of the followmg quadratlc function. Also find their domain and range: f(x) = 3x2 —
2x +6,x =5 p N
26. Find the inverse of the followmg quadratlc function. Also find their domain and range: f(x) = —3(x +
4)2 —-5,x<—4
27. Solve the followmg absolute Value quadratic equation and inequalities: |x? + 5x + 4| = 0
28. Solve the followmg absolute value quadratic equation and inequalities: [3x% — 7x + 2| = x? —x + 1
29. Solve the following absolute value quadratic equation and inequalities: |x2 —5x+6|<x+2
30. Solve: |x = 6x — 4| <3
Question N O 6
a+x
1. Using properties of determinants, show that: | a a + X a a |=x*Ba+x)
a a a+x
1 1 1
2. Using properties of determinants, show that: [ a + 1 b+1 c+1 [=(@-b)(b—c)(c—
(a+1)?* (b+1)?* (c+1)?

a)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Using properties of determinants, show that:

Using properties of determinants, show that:

Using properties of determinants, show that:

Using properties of determinants, show that:

X).

Using properties of determinants, show that:

a)(ab + bc + ca —1).

Using properties of determinants, show that:

1 2 1
Find the inverse of 4 =
5 4 0
1 0 2
Find A" YifA=|(0 2 1].
1 -1 1

-5 0 4] ; and show that A":.i:A: =1y

pZ 9 MATHEMATICS -11

N * o ATy
A = - 7

a b c
b+c c+a a+b|l=a*+b3+c3—-3abc.
a+b b b+c c+a
a+t a a
b b+t b |=t*(a+b+c+t).
c c c+t
a—b—c 2a 2a
2b b—c—a 2b =(a+b+c)?
2c 2c c—a-—>b
v+z z+x x+Yy
x y Z |=x+ty+2)x—-y)(y—2)(z-
XZ y2 ZZ
1 1 1
a*+1 b*+1 c¢*+1 -*(a—b)(b—c)(c—
a®+a b3+b (3 +c
14+a 1 N R
1 1+ b, 1°-|-=abc + ab + bc + ca.
1 1 ‘

2x

Solve the following systems of hnear equatlon by Cramer'srule: x —y + 2z =3
3x+2y+z=4

Solve the following systems.of lin'e'ajr:éQuation by Cramer's rule:

X1

+y—z—1}

4x1—x2+x3=5
ZX1+3xZ+ZX3 :3

+2.XZ_3X3=0}

Solve the followmg system of linear equation by matrix inversion method: 3x +y — 2x = 4

x—2y+z-1}

y—z=1
x+y=2

Solve the followmg system of linear equation by matrix inversion method: 2x —z =1}

Use matrix iitversion method to solve the system: x; — 2x, + x3 = —4, 2x; — 3x, + 2x3 =

ZxZ+X3=5

Resolve the following into partial fraction:

Resolve the following into partial fraction:

2x+3

(x+1D)(x+2)(x+3)

x%+4x45

(x+1)(x2+45x+6)

Resolve the following into partial fraction: = X

Resolve the following into partial fraction:

Resolve the following into partial fraction:

-1)2

x%+x
(x%2-1)2
3x%+4x-5
x—1)3
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21.
22.

23.

24.
25.

26.

27.

Resolve the following into partial fraction: !
x(x+1)3
1 . . .
Resolve GIreD into partial fraction.
2
Resolve into partial fractions: ————at>_
(x+1)(x%2+1)
2
Resolve into partial fractions: 3x3 3
x°+1
. . 243z+2 .
A signal process system has a transfer function H(z) = % zero(s) of the transfer function by
using factor theorem.
. . 2-0.5z-0.5 .
A signal process system has a transfer function H(z) = z ngl zero(s) of the tr_ansfer function by

using factor theorem.

The denominator of signal processing system's transfer function equal to A(z) = z2+1.2z + 0.35 Use
factor theorem to determine the location of the corresponding poles and assess the stability of the
system. S

A o

&

10.

11.

12.

13.
14.

15.

16.
17.
18.

Questlon NO 7

IfL L L are in A.P, the show that — = 25,
a—c’b— b a—c b—a
Ifl,la d aremAP showthatb—zac
a' b a+c
If %,% and are A.P., show that the common dlffererice is (equatlon)

If a; and a,,, denotes two different terms of a.nA.P., show that its nth term is ac+ (n—k) (ak+am).

Insert five A.Ms. between V2 and 14 N
A2
n+1 n+1 LT, A
For what value of n, an—bn-i's the A-M between a and b, where a # b.

L1 —aremAPthenshowthata b?%, c?in A.P
a+b c+a’ b+

If L - Z and - are in GP Show fthat the common ration is + \/;
a™ r[

cat+b™
For what value of = W is the positive geometric mean between a and b?

The AM of two posmve integral numbers exceeds their (positive) G.M. by 2 and their sum is 20, find
the numbers. -

1
If the numbers 4 and —— are in harmonic sequence, find k.
k’2k+1 4k—1

n+1+bn+1

Find n so that —pn - may be H.M between a and b.
If

b+c—a c+a-b a+b-c
a ' b’
If between any two numbers there are inserted two A.Ms A4, 4,, two G.Ms. G4, G, and two H.Ms.

A1+A, _ Hi+H
Hy, H,: show that =—2 = ——2,
G1Gz HiH;

are in A.P., show that a, b, ¢ are in H.P.

If the 4th and 7" term of the H.P are 12—3 and % respectively, find the sequence.

Sum the following series uptonterms: 1 X 3 X5+ 2 X4 X6+ 3 X5 X 7+...
Sum the following series upto n terms: 22 + 4% + 62+
Sum the series: 12 — 22 + 32 — 424+, . +(2n — 1)? — (2n)2.
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19.

20.
21.

22.
23.

24.
25.

12422 | 12422432
Sum the series: — + > + 3 +... to n term.

Find the sum to n term of the series whose n* term are given: n? + 2n — 3

Given n" terms of the series, find the sum to 2n terms: 3n? + 5n + 2
(n+2)! (n+1)!

(r+2)! (r+1)!

Prove from the first principle that: n, = n. lp._4

Express as a single fraction:

Prove from the first principle that: n, ="~ o . +rt1lp._

From a standard deck of 52 playing cards, there are 26 black cards and 26 red cards. How many
different ways can eight cards be selected if 3 are black and the remaining 5 are red?

17.

18.
19.
20.
21.

22.

.If a, B,y are the angles of a trlangle- ABC show that: cot— + cot

.Ifa+ﬂ+y—180 showthatcotacotﬁ+cot,8cot)/+cotycota—1
Af a, B,y are the angles of A ABC Prove that: tan a + tan f + tany = tan a tan § tan y.

.If a, B, y are the angles of A" ABC, Prove that: tan= Stans

. Prove the followmg:

. Prove the followmg:

Question NO. 8

0

sin @—cos 6 tan;
Prove that: ——— = tan
cos §+sin 6 tanz 2

1-tan O tan ¢ _ cos(6+¢)
1+tan O tan ¢  cos(6—¢)

Show that cos(a + B)cos(a — ) = cos?a — sin?f = coszﬁ ~ sin’a

tan a+tan B __ sin(a+p)
Show th t na-tan B sm(a 15}

L __ 1+cotatan
Showthat.sm(a+ﬁ)——Cosecasecﬁ @ g
cotacotp-1 -

cot a+cot

Prove that:

Show that: cot(a + ) =

Ifsma——andcosﬁ——whereO<a<—and0<ﬁ<—sh0wthatsm(a B) —%

Prove that: cos 1974sin 19" _ tan 64°..

cos 19°—sin 19° :
Prove that: cos(60° + 9)005(60° - 9) + sm(60 + 0)sin(60° — 0) = cos 26.

£+ cot— = cotZcotEcott.
2 2 2

B + tanﬁtan—+ tanftani=1.
2 2 2 2

. Prove the fdlIoWing: cot a —tan a = 2 cot 2a.

sina
cos a—-sin«a

— = sec 2a — tan 2«
cos a+sin o

. a

. 1+sina _ Sing+cos

Prove the following: — = —2—2
1-sin« sm;—cos;

. cosec 8+2cos ec 29
Prove the following: o ot =

3+cos 46 1
== (tan?0 + cot29)
1-cos 40 2

1+sin 260
1-sin 26

Prove the following:

Prove the following: = tan? (g +0)

. 4 3n 51T 7T
Prove the following: cos? s+ cos? =t cos? =+ cos?—=2

8
Show that: 2 cos 6 = \/2 ++vV2+2cos 40 [:299]
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23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.

34.

3S.

36.

37.

38.

Prove the following identity: % = tan 5x

sin 80°+sin 40° \/—
- = 3

Prove the following identity: p—

., M, 2w , T . 4m 3
Prove that: sin=sin—sin—sin— = —
9 9 3 9 16

Prove that: sin 10°sin 30°sin 50°sin 70° = 1—16

Show that cos 20°cos 40°cos 80° = % [: 311]

sin x—cos x

Evaluate the following limit: limx_)g —
i X7
T —cos b
Evaluate the following limit: Lim,_,q ————" 2~

x2
cos ax—cos bx

Evaluate the following limit: lim,._, o5 cx—cos dx

Express the following limit in term of e: Lim,,_,. (1 + %)”

Express the following limit in term of e: lim,_, (ﬁ)x

1

Express the following limit in term of e: lim,_,q ef—_l, x <0
ex+1 :
3x if x < -2 b
If f(x) = x* —1if — 2 < x < 2 discuss continuity at x.= 2 and x = —2.
3 if x =2 mn ¥
Find the values of m and n, so that given function f is continuous at x = 3. f(x) =

mx if x <3
n if x=3
—2x+9if x>3

PN 2x+1 if0<x<2
Determine whether Lim,,, f (%) and Lim,_,,f (x) exist, when f(x) =47 —x I f2<x<4

X if4<x<6
V2x+5—x+7 W .
f(x)z{ x—2 - >* 7 % find value of k so that f is continuous at x = 2.
k S, x =2

x2-9 .
Elfx *3

Discuss the continuity of the function f(x) and g(x) at x = 3. f(x) = {
6 if x=3

Question NO. 9

A particle moves along a line such that its position after t hours is given by s(t) = 4t2 + 2t + 1 (in

miles). Find the instantaneous velocity at t = 3.
Find the derivative of vx at x = a from first principle.

Ify = L then find 2 at x = —1 by ab-initio method.
x? dx

3
Differentiate w.r.t'x: x 3 4+ 2x 2+ 3

3
Differentiate w.r.t 'x'; SH22%)
Vx
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10.

11.

12.
13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

25.

Differentiate v.7.t'x": (vx — =

(x +1)2
x2-1
r. 2x-1
Vx2+1

(\/§+1)(x5—1)
SALALS

Differentiate w.r.t 'x":

Differentiate w.r.t'x':

. dy . _
Flndalfy— (x £ 1).

xZ

(\/—+1)(x -1)

Differentiate with respect to x.

x2 x2

— L W=
Ify =+x 7 show that 2x ==+ y = 2/x
If y = x* + 2x? + 2, prove thatd—y = 4x,/y — 1.

Find the direction cosines for the given vector: v = 4i + 2j Jj = S5k

Find the direction cosines for the given vector: PQ where P(9,3,13) and Q(ll 6, 19)

Find the work done, if the point at which the constant force F = 21 + 5j ] + 3k is applied to an object,
moves it from P; (2, —3) to P,(7,5,3). ST T

A force of magnitude 6 units acting parallel to 4i + 3j J — k dlsplace the point of application from
A(2,—1,3) to B(7,3,2). Find the work done. :

Show that the vectors AB = 2i—j+ k, BC = i— 3] - 5k and AC = 3i — 4j — 5k are the sides of a
right triangle. i

Prove that: a X (b + ¢) + b X (c + @) + ¢ X (aqib)' '_'o’

Ifa+b+c= Othenprovethataxb —-bXC— cxXa

points A(4,3,—1) and B(—1,3,7) are glven

A force F = 6i +4j — 4k is apphed at the point A(1, —1,2). Find the moment of the force about the
point B(3,—2,3). :

Give a force F = 21 + j - 3k actlng at a point A(1, —2,1) Find the moment of F about the point
B(2,0,2). B

A force F = —2i X k — 3k is apphed at P(—1,—3,2). Find its moment about the point Q(4,2,2).
Ifa=4i+3j+k and b = 2i — j + 2k Find a unit vector perpendicular to both a and b. Also find the
sine of the angle between the vectors a and b.

In any trlangle ABC, prove that —2— = —2— = ¢

sin A sinB _ sinC
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