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Difficulty : Easy
Topics :

Definite integration,

+ —_—
sec*x \ tanx

Insecx
I = (ztanz — Insec :::)g/4 = g(l) — InV2

I=>—logV2

il
4
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Difficulty : Easy
Topics :
Trigonometric Function,

2b=a -+ ¢

25 (200 (5))+ 5 (2002 (3))

" g (1 + cosc) + % (1 + cosA)
1
. ) (a + acosc + ¢ + ccosA)

1
',§(a+c+b)
1

. 5(2b+b)

3b
S 2
3.
Difficulty : Medium

Topics : Differentiation

d
d—z = ¢ (cosO + sinf) + (sinf — cosf) e? = 2¢%sin0
d
d—g = €% (cosf — sind) + (sinf + cosh) e’ = 2e%cost

dy dy/df  2e%cost
— = = — = cotl
de  dx/df  2ePsinf
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Difficulty : Medium

Topics :

Trigonometrical ratios of Compound angles,
(sinz + sinbz) + sindz = 0
2sindxcos2x + sindx =0

sin3z(2cos2x +1) =0
sindxz = 0and2co0s2x +1 =0

1
cos2r = ——
2
% e /N /TN
0‘ 7T/3\L/2ﬂ/3 f—‘\/ 3m/2
21 ] _
T = ? or r=1T 0or r—=— 471" ."SZ':"LS.’.C e O have 3 solutions

27/3 3m/2

cos2r = _1 have 2 solutions
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Difficulty : Easy
Topics :

Trigonometric Function,

tan 12z + tan '3z = %
2z + 3z T
—1 _ .
tan (m) = Z,CE > 0
S5x
1— 622 1
5x=1— 6z

6% + 5z —1=0
622 4+6x—z—1=0
6r(z+1)—1(z+1)=0
(6x—1)(x+1)=0

1

—1 = —
x # T =g

Difficulty : Easy

Topics :

Determinants & Matrices,
az1 Ag1 + asaAzs + azzAzz = |A|
|A| = 1(7 = 20) — 2(7 — 10) + 3(4 — 2)
=—13+64+6

=1
Al = —1
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Difficulty : Difficult
Topics :
Mathematics,

Topic - Mathematical logic
p—(gAT)
contrapositive (N (q A ﬂr)) —~p

S~ gV~T) e p
If my friends do not come or we do not go for picnic then weather will not be fine.

8.
Difficulty : Medium
Topics :
Application of derivatives,
T
1) =y
Flz) = (22 +1) — z(22) _ —z? +1
@+ T @@ I?
f(z) >0

(—$2 +1) > 0asz? 4 1 isalways positive
sz —1<0

S(z=1D(x+1)<0

xz € (—1,1)
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Difficulty : Medium

Topic:Mathematics

(OR)
X={4"-3n—-1:n€ N}

X = {=H3Y"3-B5.61..im SXNgnd Y

2 _ 3 _ —
3 n(; 1) N 3°n(n 2)(211 1)....3n— 1}

X={32(n—1)n(%+3(2+_1)+ ..... )}

X:{l—l—?m—l—

Y={9(n—-1):ne N}
L XNY =X
Put
X =1{0,9,54,....}
Y = {0,9,18,27,36,45,54,63....}
XCY
S XNY =X
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10.
Difficulty : Easy
Topic - Mathematical logic
(pA ~p) N g
FAg
P contradiction.
11.
Difficulty : Easy
Topics :
Definite integration,
k
1 dr
2/ 1+922 24
0

s
tan™ '3k = —
an 4
k=1
e
12.

Difficulty : Easy
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Topics : Conics

1
t=—;y>=-16
'Y v
y? = —dazx
a=4
, 1 /1
P(t) = (—at*,2at) = | -4 x =,2( =4
4 2
P(t) =(-1,4)
13.
Difficulty : Medium
Topics :
Indefinite integration,
7 =
/ sinx - cos2
I:/sm a:—i—co:za:dm
sinx - cos
I / sin? ¢ _ siwte +/ .cosz xdx
sin x - cos? x sinz cos? x
= /seca:ta,na:da:—i—/coseca:da:
= secx + In|cosec z — cot x| + ¢
14,

Difficulty : Medium

Topics :
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Differentiation,

3.3

Y Y _102=100

$3+y3
'n_ n 2
i =k‘then@:gan M:O
x™ 4 y" dz T dxz?
@w_y
dx x

15.

Difficulty : Easy
Topics :

SETS, RELATION AND FUNCTIONS,

fa) = 2D Dy R - (2
Rf: R— {4}
16.
Difficulty : Medium
Topics
Plane,

T\ 2P+ P —2
Cos(g) B (\/P2+5\/P2+5)
1 3P —2
2 <P2+5)
P?4+5=6P—4
P?—6P+9=0

(P-3)°=0
P=3
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17.
Difficulty : Medium

Topics :
Differentiation,
(y—k)* = 4da(x —h)

y* =4ax

(h.k)

©.0) N—_

Equation of parabola
(y - k‘)z = 4a(;c - h)havetwo
arbitary constants f; and k

Order= 2

18. Difficulty : Easy

Topics : Straight lines,
x—1 y+1 =z-1

2 3 4
r—3 y—k 2-0

1 2 1
[3—-1 k+1 0-1

2 3 4 | =0
1 2 1
[2 k41 -1
2 3 41 =0
1 2 1

2(=5) — (k+1)(-2)—-1(1) =0
—104+2k+2-1=0
2k =9

9

k==
2
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19.
Difficulty : Easy

Topics :
Three Dimensional Geometry,

cos? 8 =1 — cos’a — cos®~y

=1 — cos?(120%) — cos*(60°)

;.11
B 4 4
1 1
o ]_ _—— = —
2 2
B=t—
COS 0 = xt——
V2
B8 =135°
20.
Difficulty : Easy
Topics : Vectors,
S S\ " —
(0) (n) (m)
o(7m) _ 7
.n= —(m) ¢
2—1
7 = 2(a+ 2b) — (2a — b)
n=2a+4b—2a+b
7 = 5b

N

1.
Difficulty : Easy

Topics :
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Trigonometric Ratios & Identities,

c0s®1° cos 2 cos 3°...cos 90°...cos 179°
. cos1? cos2%cos3°...0...cos 179°

=0
22.
Difficulty : Difficult
Topic
Plane
line
P,=0
P3:0
1 —¢ -b
-1 a|=0
b a -1

1(1—a®) + ¢(—c — ab) — blac+b) =0
1—a?—c2 —abc—abc—b2 =0
1—2abc—a’>—b>—c*=0

1—2abc:a2—|—bz—|—02

23.
Difficulty : Easy

Topics :
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Pair of straight lines,

2 P4 +3y—2=0
ar® + 2hzy + by + 2yz + 2fy+ ¢ =0

1 3
a—l,h—O,b——l,g—§,f—§,0——2

1 0

0 -1

1 3

2 2

1 0
1 3

p=(2,22 _ (.13
-1’ — 272

Difficulty : Easy
Topics :
Random Variables & its Probability Distribution,

X = {172? 3747 57 6}

25.
Difficulty : Medium
Topics :
Binomial Distribution,
n=4
2 1
P=%73
4 2
17673

X =Numberon dieis perfect square.
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0 4
1 2 16
_ _ 4 - = _
P(X=0)= 00(3) <3> 31
16 65
> = —_ _— = - =
PX>1)=1-PX=0=1-2=c
26.
Difficulty : Medium
Topics :
Application of derivatives,
y2 = ax® +b
d
2y£ = a3(a:2)
d 3)(2)?
dy|  _a®)@)° _, _ Slope

dz |5 3) 2(3)
oftangent Giventangent
Som=4

S 20=4 = a=2
y=4r—5=mx+c

(2, 3)lies oncurve 42 = gz + b

(32 =a(2®+0b
9=8a+1b
9—-16=1b
b=-7
c.Ta+ 2b
7(2) +2(-7)
=14-14
=0



JSPM’s

Imperial College of Engineering and Research, Wagholi, Pune.
(Approved by AICTE, Delhi & Govt. of Maharashtra, affiliated to SPPU)

Gat.No.720, Pune-Nagar road, Wagholi, Pune, 412207.
Phone No. 020-67335100 website: www.jspmicoer.edu.in Email- principal@jspmicoer.edu.in

Accredited with ‘A’ Grade by NAAC

Dr. T.]. Sawant Dr.R. S .Deshpande
Founder Secretary Principal

| DTE Code- 6160 |

27.
Difficulty : Easy
Topics : Circles,
Eqgn. of circle
(-a,b) Xx=Db (a,b)
X =-a X=a
y=-brJ
(-a,-b)

(a,-b)
T @ a)@+a) ¥y —b)(y+b) =0
a2 =0
$2+y2:a2+b2

28.
Difficulty : Easy
Topics :
Application of derivatives,
f(z) ==xlogx

fl(z) =z x l—|—log:1:>< 1
x
fl(x)=14logx

To be min
fx)y=0
1+ logx =0
log, z = —1
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also f”(g;) = é

7 1 _L_

f(a:)is minimum
1 1 -1 -1
F/e)=logt = L= 1

€ c €

29.
Difficulty : Medium

Topics :

Binomial Distribution,

V(X)=10x04x06=24 EX)=10x04=4

X ~ B(n,p);n=10,p =04 . q=06E(X?) =?
V(X)=npg E(X)=np
also
L V(X) = B(X?) - (B(X))?
2.4 442 = E(X?)
E(X?*) =184

30.
Difficulty : Easy

Topics : Differential Equation

Let

r+y=V

dy dv
1+ —=—
+da: dx
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31
Difficulty : Medium
Topic: Probability,
8!
6!
1/4) | |
P(4) = n(A)  6l/41  6!x 3!

n(S)  8/4'3i 8!
6! x 63 3
PA) = ———— = —
(4) 8x7x6! 28

32.
Difficulty : Easy

Topics :
Sequence & Series,

Sp=(10—1+100—1-+1000—1+....)
Sp = (104100 + 1000+ ....) — (1 + 1+ 1....)

10" -1
Sn—l(](lo_g)—n

10 _
S10 =10 (10 1) —10
9
1010 —1
S10 =10 ( - 1)
9
1000 -1-9
s10=10 ( )
9
10 _
Sio = 10 (10 10)
9
100
S =5~ (107 — 1)
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33.
Difficulty : Easy

Topics : Factorization,

A4+ B4+C=m

A4+ B=7-C

cot(A + B) = cot(m — C)
cot Acot B —1 ot O
cot A+ cot B

cot Acot B—1 = —cot Acot C — cot Becot C
cot Acot B+ cot BeotC +cot AcotC =1

34.
Difficulty : Easy
Topics :
Indefinite integration,
_ dx
12— (3z)?
1 3x
I=Zsin' =) +C
3 sin (4)
1 3 449 13
ATB=3+1""13 "1
35.

Difficulty : Easy
Topics :

Indefinite integration,

I:/e‘“ 2+ 2sinxcosx da
2 cos? x

I= /e‘“(tanx—i—secz x)dz

I=€e"tanz +C
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36.
Difficulty : Difficult

Topics : Vectors,

= [(a+

= 2|a||b x & cos O°
— 2/a| |5] || sin 6
=2(1) (2) (3) sing
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37.
Difficulty : Medium
Topics:
Three
Dimensional
Geometry,
Vectors,
drsofPQa; =4 —-3=1
bl = 5 — Yy
co=xz—4
drsofRag =5 —4=1
by =8—5=3
co=0—2=—x
as P - Q - R collinear
lz—s_y andl:a:_4
1 3 1 —x
3=05—y —x=x—4
y=2 r =
T +y
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38.
Difficulty : Medium

Topics :

Pair of straight lines,

azx® + 2hzy + by? =0

Put(3)in(1)

—2h

3m2 = T
_ —2h
M= Ty

Put(3)in(2)

2m2.m2 = %

39.
Difficulty : Easy

Topics :

Pair of straight lines,

(-3.1)
135°
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(y—1) = —1(z +3)
y—1l=—-z—-3
z4+y—14+3=0
zr+y+2=0

40.
Difficulty : Medium

Topics :
Mathematics,

Topic - Mathematical Logic

~(p—4q9) =p\~q
Hema gets above 95%, marks but she does not get admission in good college.

41.
Difficulty : Easy

Topics :

Continuity Differentiability & Derivatives,

limz? + o = lir%Z\/ 2+1+7
T—

x—0

2=i—|—a

7

Z:OJ ........... (2)

7 1

——2=pB=—= ....... 3

f2=p=—r )
49 1 50 25

a2+62__ o =
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42,
Difficulty : Medium

Topics :
Differentiation,
y = (tan™ ! z)?
dy 2tan™'(z)
de (14 x2)

d
(1+ $2)d—y = Ztan_l(ar)
x

2 dy 2
14y Wiy 2
(—i—a:) +dx( ) 14 22

222 dy
1 2 1 2
(142275 +20(a® + 1) =

43,
Difficulty : Medium

Topics :

Pair of straight lines,

As y2 isabscentin given equation

firstlineisox 4+ y — 1 = 0 andsecondis ax + ¢ = 0

(53:—|—y—1)(aa:—|—c) =0
S5az® +5cx +axy+cy —axr —e =0
S5ax® + azy +z(5c—a)+cy —c =0

Given equation 522 + 2y — ky — 2y +2 =10
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La=1lc= -2

. —k=5c—a
—k=5(-2)-1
—k=-10-1
44,

Difficulty : Medium
Topics :

Determinants & Matrices,

(A2 —54)A~!
=A%2. A7 54471
=A—51
1 2 3 5 0 0
=|=-1 1 2/ =10 5 0
|1 2 4 00 5
4 2 3
=|-1 -4 2
1 2 -1
45,

Difficulty : Medium
Topics :

LINES AND ANGLES,
J

2 1|=-21-37—2
—2

— D =0
b = F

drs ofline
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a=-2b=-3 ¢c= -2

or
a=2b=3 c=2

Equation of

Line :L'—3_y—|—1_z—2

2 3 2
46.
Difficulty : Medium
Topics :
Random Variables & its Probability Distribution,
H HH—3Hand 0T
HHT-—-2H and
an
HTT-1H 1T = |n(H) — n(T)| = 1
THH-—-2H and
THT —9T 2a’r;1’;|2|n(H)_n(T)|:1
1T =|n(H)—n(T)|=1
and
1H =|n(H)—n(T)| =1
TT H — 2T and 1H:|n(H)—n(T)|:1
TTT-3T
6 3
PX=1)=-="
( )=g5=1
47.

Difficulty : Easy
Topics :
Trigonometrical ratios of Compound angles,
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1 3 1
2| sinf x §—|—cos9><7 = cosf x 7—|—sin9><—

QSin9+2\/§cost9: \/§COSQ+Sin9
sinf = —\/gcosﬁ
tan @ = _\/§

48.
Difficulty : Easy

Topics :

Definite integration,

\ / y=4
N B
| S

4 1
A:/xdy:2/\/§dy
1 1
3/2\ 4
A=2(Y_
3/2 ) |
4 4 28
A—g(s—l)—gm—g
49.

Difficulty : Medium
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Topics :
ContinuityDifferentiability & Derivatives,

x2

eT® — cosx
0)=lim ———
f( ) :.91—1;% .’L‘2
et .1 —cosz
lim ———— + lim —————
x—0 x2 rz—0 2
12 3
= ]_ _ = -
+ 2 2
50.

Difficulty : Easy
Topics :

Linear Programming,

(6,0) 26/3
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3x+5y=26...(4) x5
5x 4+ 3y = 30...(41) x 3
15z + 25y = 130

152 4+ 9y = 90
16y = 40
40 5
Y= 1672
a4 222 g
2
25
33;:26—?
9
T3
z=2x+vy

ZA=2x64+0=12
9 5
ZB:2><§—|—§:9—|—2.5:11.5

2% 26
7C0=9x04+2_20_59
Ut 5 =7

atx =6and y =0



