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SARDAR PATEL UNIVERSITY
BSc 1% Semester Examination
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US01CMTHO2 ~ MATHEMATICS
Calculus and Differential Equations :

Maximum Marks : 70
1. Answer the following questions by selecting the correct choice from the given option: {10]

(1) |f y = (3x - 7)100 then y101 =
a. (100)! 3199(3x - 7) b. (101)! 391(3x —7)
c. (100)1 3109 d. 0

(2) fy = e*cosx theny, =

a. (V2)"e* cos(x + n%) b, (2Me* cos(x + ng)

¢. (2Me*sin(x+ ng) d. (ﬁ)nex sin(x + n%r)
(3) if r = a e’ thentanp =

a.% 1 b.b

c.—3 da

(4) Radius of Curvature of the circle x* + y% = a?is

1 1
a.- h. -2

a (73
ca d.—a

(5) Solution of p* —x2 =0isy = .
a(y—x—coy+x-c)=0. b.(y—x*-o)(y+a*—¢)=0.
cly—x—¢)=0. d.(y—x*-¢c)=0.

(6) 1y = ~theny, =

(-1 nt {—1)nl
M b. -3
(-1)"ni 1" (n-1)!
it d

xll

242
() fu= sin‘l(x;j’—y) thenx%-kyg—l;:

a. tanu b. 2tanu
¢ 2sinu , d. sinu

@ CPTo)




(8) If f(x,y) = —f thenf,=_

a 2x ~2x
"t T e?
c -2y 2y
" (xtyy? " (x4y)?
(9) The general solution of the differential equation y = px+ef  p= g is
ay=cx+c b.y =cx + ef
cx=cy—c d.x=cy+c

(10) has infinite radius of curvature at any point

a. Circle with radius 1 b. Parabola y* = 4x
Cliney=ux d. None
2. Answer any TEN of the following, : - [20]
1) Ify=sin*(2x),find y,
1 .
2) lfy=aé_—9 , find y,
3) Ifr=a(1+ cos¥), the find ¢
4} Find the radius of curvature at any point on the curve s = 8asin? (%)
5) Find gji forthe curve x = a(t - sine), ¥ = a(1 - cost)
6} Find the length of curve y = coshx measured from (0,1) 10 (1,e)
7) fz = sin"1(3t — 4¢%) then find —Z;
8) If u=e*(xcosy— ysin ) then "rove that £1EE'-—I-Ez—u =0
9 Findg-i—' if e*+e” = 2xy

10) Solve: (ax + hy + g)dx + (hx + by+ fidy=10

11) Solve: (p* —12p + 35)p-x)=0, p= d_i’

d

12} Solve: y == px[ogx’ p= g{.

3. K= (x + Vx4 1 )m sthen prove that (1 + x%)y, ., + (2n+ Dx Ypi1 + (0% - mPy, = 0,
Also find y,,(0) [10]

3. {a)

OR
Ify = ™ sin(bx + c) then prove that Yn =T1"e" sin(bx + ¢ + n®) where

a=rcos@, b=rsing | A [5]

=L n
(b) Ify = log(ax + b) then prove that y,, = L™ (ntyia?

(ax+py" [5]

@



4. Define radius of curvature. Prove that the radius of curvature for the curve r = f(8) is given by

3

(r2+rf)? : ”
p= e — wherer, = f'(@) and r, = f(0) (10}
OR
4. Show that he entire length of the curve x%(a? — x%) = 8a®y? is mav2 [10]
5. (a) State and prove Euler's theorem [5]
{b} Verify Euler's theorem for z = x* log G) .[5]
OR
5.(@) %z = f(x,y),x =rcosd, y = rsing then prove that [%]2 + [%;]2 = [a—jz + rlz [g_g]z [5]
(b H = f(2x — 3y, 3y — 4z, 4z — 2x), then prove that % %g-’ +§ %g + % %g =0 [5]
6. Write Clairaut’s differential equation and explain method for solving it. [10]
Hence solve the differential equation sinpx cosy = cospx siny — logp + p* , wherep = %
OR
6. (a) Solve the differential equation p? + 2pycotx = y* wherep = % [5]
(b) Find the orthogonal trajectories of the semi-cubical parébolas ay* = x3 [5]
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